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I. IOSACHUTEJIBHASA 3AIIMCKA

JInst 3aKkperyieHus] TEOPETUYECKUX 3HAHWM W MPUOOpPETEHUS HEOOXOIMMBIX
NPaKTUUYECKUX YMEHHMH IporpaMMOM  MpeaycMaTpuBaroTCs J1abopaToOpHbIE U
MpaKTU4YEeCKUE pabOThl, KOTOPhIE MPOBOJATCS MOCIE U3YYEHHUS COOTBETCTBYIOIIETO
yaeOHOro Marepuana. OTYETOM O BBIMOJHEHUW 3aJaHUN SBISETCS 3arlOJHEHUE
paboueil TeTpaaud TEMBbI 2 «OcHoBel reome3un» MJIK 01.01. OcHoBBI
MIPOEKTUPOBAHHUS ~ OOBEKTOB  CaJOBO-IAPKOBOro  crpoutenbcrBa [IM 1.
[IpoekTrpoBaHue 0OBEKTOB CaI0BO-TIAPKOBOTO M JIAHAMIA(PTHOTO CTPOUTEILCTBA.

JlaGopatopHble pabOThl  MPOBOJSATCA C KCHOJB30BAHUEM MPUOOPOB -
nuBemupoB: H3, 2H — 10JI, HC 4, VEGA L30; nuBenupnsix peek: PH — 3000,
VEGA TS 3M; teomonuto 2T30, 2T5K, 4T30I1, VEGA TEO — 20; mazepHoro
nanmsHOMepa Leica Disto ™ A3.

Jnsa OGonee »(¢PEeKTUBHOIO UCIIOIL30BAaHUS BPEMEHH, OTBOJUMOTO JIJIS
MPOBEJICHUSI TMPAKTUYECKUX U JA0OpAaTOPHBIX 3aHATHM, HEOOXOJIUMO, YTOOBI
CTYI€HThl TOATOTOBMJIUCH K paboTe 3apanHee. OHU JOMKHBI OTUYETIIMBO
MIPEJCTaBIATE ce0e IeIb K0T 3aHATHS, €€ TEOPETUUCCKUE OCHOBBI, YCTPOMCTBO
reo/Ie3NYECKUX MpUOOPOB, MPUMEHSIEMBbIX B padoTte. [1oAroTOBIEHHOCTh yYaluxcs
K  TPOBEACHUIO  3aHATUM  JIOJDKHA  KOHTpoiupoBaThesa. Yem  Oosblie
CaMOCTOSITCJIbHOCTH TMPOSBUT YYAIIIMICS MPU BBIMOJHCHUH 3aJlaHUK, TeM OO0JIbIIe
3HAHUU, HABBIKOB U YMEHNW OH ITOIYYUT.

B pezynomame oceoenus memot 2 «Ochogvl 2eeooezuuy MK 01.01. Ocnosuol
NPOeKMuUpo8arus  00vbEeKmMo8  caoo8o-napkosozo  cmpoumenvcmea  IIM 1.
lIpoexmuposanue 06vbekmMo8 cado80-napKo6020 U JaAHOUADMHO20 CIMPOUMENbCMEa
00YHAIOUWUIICSL OOJIICEH YMEmb.

- BBITIOJTHATH M3bICKATEIBLCKHE PAOOTHI HA O0BEKTAX;

- T0JIK30BATHCA MPUOOPAMU U HMHCTPYMEHTAMH,

- COCTaBJISITh CXEMY BEPTUKAJIBLHON IJIAHUPOBKH M KapTOTpamMMy 3EMIISHBIX
paoor;

- BBITIOJIHATH Pa30MBOYHBIE UYEPTEKH;



B pesynomame oceoenus memvt 2 «Ocnoswt ceooezuuy MK 01.01. OcHosol
NPOEeKMUpoB8anus  00bEeKMo8  cad080-napkoeo2o  cmpoumenvcmea IIM 1.
IIpoexmuposanue 00beKmMo8 cado8o-napko8o2o U JAHOUWAPMHOL0 CIMPOUMETbCMEA
00yUaOWUIICsL 00JICeH 3HAMD.

- OCHOBBI I€0JIE3UU.

VYKa3aHHblE 3HAHUA H YMEHHUA SBJSIOTCS OJJEMEHTaMH OOIMHUX U
npodeccuonanbubii  kommnereHuuit IIM 1. IlpoexTtupoBanne OOBEKTOB Ca0BO-
MapKOBOTO U JIAHAIIA(QTHOTO CTPOUTENHCTBA!

[IK 1. IlpoBoauth naHAmadTHBIA aHAIW3 U TPEANPOCKTHYIO OLIEHKY OOBEeKTa
O3CJICHEHMUS.

[1K 2. BbIMONHATH MPOEKTHBIE YEPTEKU OOBEKTOB O3EJICHEHHS C HCIIOJIb30BaHHEM
KOMIIBIOTEPHBIX TPOTPaAMM.

[1K 3. Pa3pabaTsiBaTh MPOEKTHO-CMETHYIO JOKYMEHTAIHIO

OK 1. [ToHuMath CymHOCTh M COLMAIBHYIO 3HAUMMOCTb CBOEH Oyayuieit mpodeccun,
MPOSIBJIATH K HEW YCTOMYUBBIA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO I€ATEIHLHOCTH, BHIOUPATH THUIIOBBIE METOIBI
CHIOCOOBI BBINOJHEHMS MPO(GECCUOHATIBHBIX 3aJa4, OLEHUBATh UX 3()PPEKTUBHOCTD U
KaueCTBO.

OK 3. [IpuauMaTh perieHus B CTAaHJAPTHBIX U HECTAHJAPTHBIX CUTYallUsAX ¥ HECTHU 32
HUX OTBETCTBEHHOCTb.

OK 4. OcyiecTBisTh TMOUCK M HMCIOJIb30BaHUE WH(MOpPMALMKM, HEOOXOAUMOUN Jis
(G ()EKTUBHOTO BBIMOTHEHUSI MPO(PECCHOHANBHBIX 3a7a4, MPodecCHOHATBHOTO H
JMYHOCTHOT'O Pa3BHUTHSI.

OK 5. MHcnonwszoBarb HHPOPMALMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU B
poeCCUOHATILHOM ESITEIIbHOCTH.

OK 6. Pabotarh B KOJJIEKTUBE M B KOMaHJie, 3QPEKTUBHO OOIMIATHCS C KOJUIEramH,
PYKOBOJICTBOM, TOTPEOUTESIMHU.

OK 7. bpath Ha ce0st OTBETCTBEHHOCTh 32 PabOTy WICHOB KOMaH/IbI (MIOJYMHEHHBIX),

3a pe3yJIbTaT BBHITIOJIHEHUS 3aIaHU.



OK 8. CamocCTOATENBHO ONpEneNnaTh 3aJauyd NpoQEeCCUOHAIBHOTO U JIMYHOCTHOIO
pa3BUTHUS, 3aHUMATbCS CaMOOOpPA30BaHMEM, OCO3HAHHO IUJIAHMPOBATh IOBBILICHHUE
KBaJIM(DUKALIUH.

OK 9. OpuentupoBaTbCsi B YCIOBHMSIX YacTOM CMEHbl TEXHOJOTHMH B
npodhecCHOHANBbHON NeSTENbHOCTH.

OK 10. HcmomHATh BOWHCKYIO O0OSI3aHHOCTh, B TOM YHCIE€ C MPUMEHEHHEM

MOJIYYEHHBIX NMPO(deCCUOHATBHBIX 3HAHUM (111 FOHOIIIEH ).



IHEPEYEHb TINTPAKTHUYECKHUX PABOT

KomnuectBo
No
9acoB Ha
n/m HammeHOBaHME IPAKTHYECKUX pPadoOT
BBITIOJTHCHHE
paboTHI
1 Pentenne 3amau Ha MaciTaObl. 2
2 OmnpeneneHre BEICOT TOUYCK. BhIUNCICHNE YKIIOHA JIMHUH. 1
3 OmnpeneneHre OPUSHTUPHBIX YTIIOB JIMHUM. 1
4 OOpaboTka  TOJEBOTO  JKypHajga  TEXHUYECKOTO 2
HUBEIMPOBAHHSI.
5 O06paboTka MarepuagoB HUBEIUPOBAHUS MOBEPXHOCTHU 2
10 KBaJpaTam.
6 CocraBneHue TMpoOeKTa BEPTUKAJIBLHOM TIJIAHUPOBKHU 2
TIJTOTIATKH.
7 O06paboTKa MaTeprasoB MOJIEBOTO TPACCUPOBAHUS. 2
8 ['eone3nueckas TOATOTOBKA JAHHBIX I BBIHOCA B 2
HATYpy MPOEKTHBIX 2JIEMEHTOB.
Hroro 14
INEPEYEHDb JIABOPATOPHBIX PABOT
KomnuectBo
Ne
4acoB Ha
n/m HanmenoBanue nabopaTopHbIX paboT
BBITIOJIHCHUE
paboTHI
1 Pabora ¢ TeomomuToM. BhINoNHEHHE  TOBEPOK 2
TEOJI0JINTA.
2 W3mepeHue yrioB T€OAOIUTOM. 2
3 PaGora ¢ HuBenupoM. BrinonHeHHe  MOBEPOK 2
HUBEJIMpA.
HToro 6




NHCTPYKLUSA
M0 TeXHNKe 0e30MaCHOCTH NPH BHINOJHEHUM Ja00PATOPHBIX H

NMPaAKTHICCKUX paGOT

[Ipu BBIMOTHEHUU MPAKTUYCCKUX M JTAOOPATOPHBIX PaOdOT CTYACHTHI JTOKHBI
cOOJI0/IaTh CIICAYIONINE TTpaBrila TEXHUKH 0€30IMacHOCTH:

1. Crynent, Haxomsch B JabopaTopuu, JOJKEH OBITh IPEAeNbHO
JTUCHUIUIMHUPOBAHHBIM W BHUMATEIbHBIM, OECIHPEKOCIOBHO BBINOIHATH BCE
yKa3aHus MpernojaBaTes.

2. Tlepen nauamom pabOThl C MHCTPYMEHTAMH W NMPUOOpaMU BHUMATEIHHO
U3YYUTE UX YCTPOMUCTBO U MHCTPYKIIMH 110 UX MOJIB30BAHUIO.

3. He pa3zpemaercs pazdupath npruOOpbl U HHCTPYMEHTHI.

4. He nonyckaetcsi 6€30TBETCTBEHHOTO 00panieHus ¢ mpuOopamH.

5. He pa3pemaercs mpsiMoe HaBEJIEHUE Ja3epHBIX MPUOOPOB Ha COJHIE,
HaMEPEHHOE OCJIEIUICHUE TPEThUX JIULI.

6. He ucnone3yiiTe nazepHble TPUOOPHI BOJM3U OT caMuX ceOsi B TEUCHHUE
JUTUTENBHBIX MIEPUOJIOB BPEMEHH.

7. HauenuBanue TEJECKOMMYECKOr0  BH3Mpa JazepHoro mnpudopa
HEIMOCPEJICTBEHHO Ha COJHIE WM Ha OTPaXEHHBINA Ja3epHbIA JTy4 (OTpaKeHHBIA OT
METaJUIMYECKUX WJIU 3€PKAJbHBIX MOBEPXHOCTEH U T.N.) MOXKET MOBpeauTh Barm
rjasa.

8. O Bcex 3aMEUEHHBIX ClIydasX HEUCIPABHOCTH B padore mpuOOpoB U
HapyIlIeHUs TIPaBUJI TEXHUKU OE30MacHOCTH CTYACHT JODKEH HEeMEIJICHHO
COOOIIUTH MPENOABATEIIO.

9. Ecnm mpou3olen HeCYacTHBIN clTydai, TO clieyeT HEMEIJICHHO COOOIIUTh

00 2TOM MpernogaBaTelto.



Ilpakmuueckaa paboma: Pewenue 3a0au na macuimaoul.

Llenv padomeut:
1. Hayuumovca onpedenamv ONuHbl OMpPE3KO08 HA NliaHe 6 mepax OauHbl Ha
MecmHoCmuU U OMKIa0bl8amsv 3a0aniuble OIUHbL Ha NIAHe.
2. Pazeumv Hasviku 6binoHeHUs MempuyecKux uzmMepeHull Ha monozpaguyeckom
niaue (kapme).
3. Hayuumucs paccuumsigams mouHocms mMacumaoa.
QOobecneuenue:
- NUCbMEHHO - YePMEeNHCHbIEe NPUHAOTIEHCHOCTU,

- pabouas mempaob.

B pe3ynomame 6vitnonnenun npakmuyeckoii padomul Cmyo0eHm OO0NAHCEH:

3HATH: CYTh I'€0JIC3NYECKUX MOHATUMN: MacITad, TOUHOCTh MaciuTaba, KapTa, IUIaH,
TOPU30HTAIBHOE MPOJIOKECHUE.

yMeTh: OMNpENENsaTh JJIMHBI OTPE3KOB Ha IUJIaHE B Mepax JUIMHBI HA MECTHOCTH U

OTKJIAAbIBATb 3aaHHBIC JJIMHLI HA IJIAHC, BBIIIOJIHATE MCTPHUUYCCKUC H3MCPCHU.

MeToauka BbINOJHEHUS PadOThI.

Pasmepsl ydacTKOB 3€MHOMl TMOBEPXHOCTH U TPEAMETOB, Ha HHUX
PacroJOKEHHBIX,
TaK BEJIMKH, YTO OHU HE MOTYT ObITh M300pakeHbl Ha Oymare 0e3 COOTBETCTBYIOIIETO
yMeHblIeHusA. YToObl M300pa’keHWe MECTHOCTH Ha IJlaHe ObUIO MOJA0OHO caMoi
MECTHOCTH, BCE TOPU30HTAJIbHbIE TPOEKIIUY JTMHUM MECTHOCTH U300paKatoT Ha IJIaHe
YMEHBIIIEHHBIMH B OJIMHAKOBOE YHCIO pa3. CTeNeHbh TAKOTO YMEHBIIICHHS Ha3bIBACTCSI
MacITaboM IJIaHa.
1. OnpenenuTh MO AUarpaMMe MOMEPEUYHOTo MaciuTada JUIMHY OTpe3Ka Ha IUIaHe B

Mepax JUIMHbI Ha MecTHOCTH B MaciuTade 1:500.



MocTpoeHune nonepeyHoro macwrtaba
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[Tonepeunsrii  macmrTa®d MPUMEHSIOT I8  U3MEPEHUM U TMOCTPOSHUM
MOBBIMNIEHHOW  TOYHOCTH. OOBIYHO TOMEPEYHBIM MacmTtad TpaBUPYIOT Ha
METAJTMYECKUX IUIACTUHAX, JUHEWKaX, WM Ha TPAHCIOPTUpPaX, a TAaKXKE OH MOXKET
OBITH MOCTPOEH Ha YEPTEXKE JIJIsl 3aJAaHHOTO YMCIOBOTO MaciiTaba.

[Tonepeunbrii Macmtad cTposT ciaeayromuMm odOpazoMm. Ha mnpsMoit nuHuun
OTKJIQJIIBAIOT HECKOJBKO pa3 OCHOBaHME MaciiTaba paBHOE 2CM, Ha3bIBaeMOeE
ocHoBaHueM maciiTaba. [lepBoe ocHoBanue nensaT Ha 10 paBHBIX YacTel U HAa TPaBOM
KOHIIE €r0 MUIIYT HYJb, 4 HAa JIEBOM — TO YUCJIO METPOB WK KHUJIOMETPOB, KOTOPOMY
Ha MECTHOCTH COOTBETCTBYET B JJaHHOM MaciiTabe ocHOBaHue. BrpaBo oT Hyssl Haj
KaXIbIM JICJICHUEM HAJIMUCHIBAIOT 3HAYEHUSI COOTBETCTBYIOIIMX PACCTOSIHUN Ha
MecTHOCTH (CcM. puc. 1). M3 kaxI0oW TOUKH MOANMMCAHHOTO JCJICHHUS BOCCTaBJISIFOT
MEePIECHIUKYJISPbl, HA KOTOPBIX OTKJIAJBIBAIOT JECATh OTPE3KOB, PAaBHBIX AECATOMN
01 OCHOBaHMsI. Yepe3 TOUKM, TMOJYyYCHHBbIE HaA MEPHEHIAUKYISApaxX, MPOBOJAT
NpsIMble JIMHWW, TapajulelibHble OCHOBAaHMWIO. BepXHIOW JMHHUIO HAJ NEPBBIM
OCHOBAHHUEM JIETISAT TAKXKE HA JECATHh PaBHbIX yacTeil. [lolydeHHbIE TOUYKH BEPXHUX U

HMWKHHUX )ICJ'IGHI/II\/'I Ha ICPBOM OTPE3KEC COCAWHAIOT, KaK ITOKA3aHO Ha PHCYHKC 1.
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[Tony4yeHHbIE TMHUKM HA3bIBAIOTCA TpaHCBEpcaldsiMU. PaccTosiHue MexIy CMEKHbIMU
TPAHCBEPCAISIMU COCTABIAIOT JAECATYIO JOJIIO OCHOBAHHUS, a MEXKIy HYJIEBOU
BEPTUKAIBHOM JIMHUEN U CMEXHOW C HEW TPAHCBEPCAIBbIO — OT OJTHOW COTOM JOJIH JI0
JICCSITON.

JnuHy JUHUM Ha TUlaHe OepyT B pacTBOp LMPKYJS M MEPEHOCIT €ro Ha
HIDKHIOIO JIMHWI0 MacmTaba. Ecim uribl HOXKEK MHUPKYJsS TOYHO COBIATAIOT C
JEJCHUSIMU MaciiTaba, JeIatoT OTCYET PaCCTOSHUS.

Ecnu HOXKHM TUPKyJss HE TOYHO COBIAMAIOT C JIEJICHHEM Maciitada, €ro
NepeMEeNIaloT BBEpX OT OJHOM mapasuiesid K APYrou, MoKa Wrjia JIeBOW HOXKKUA OyjaeT
TOYHO JIEkKAaTh HA HAKJIOHHOM MPSIMOi1, a UTJia TPaBOM HOKKU — HAa BEPTUKAIM CIIpaBa

OT HYJIsI MJIM Ha HYJIC.

-

A
Y

Puc. 2

JlniHa oTpe3ka Ha IJIaHE B Mepax JJUHBI HAa MECTHOCTH (CM. puc. 2) B
maciarade 1: 500 cocraBister 17,8 M.
2. OTIOXUTH 33JJaHHYIO IJIMHY Ha MarpaMMe IOIMEepeyHOro Maciirada.

TpeOyetcst Ha man macmTada 1: 2000 HaJIOXUTH TMHUIO MECTHOCTH, PABHYIO
110,8 M (cM. puc. 3). Paccyxnaem tak. BripaBo ot Hyiisl 10 BTOPOW BEpTUKAIN UMEEM
80 M, ceMb JelieHHi cieBa OT HyJs naroT (7*4) 28 M; 2,8 M MOTyYUM, MOJJHUMASICh
BBEPX M0 HAKJIIOHHOM mpsMoi 70 ceapMoit ropu3oHTanu (7*0,4). IlocraBum Ha 3TOM
TOPU30HTAIM WIJIbl HOXKEK IUPKYJS, MOJY4YUM B PAcTBOpPE LMPKYJSI OTPE30K Ha
maHe, paBHbiid 110,8 M Ha mecTHOCTU. He MeHsIst pacTBOpa LHMPKYJIs, 3TOT OTPE30K U

HaKJIaabIBacM Ha IIJIaH.
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3. Omnpeaenutsb JJIMHY OTpe3Ka IO AUarpaMMme JUHEHHOro maciirada B Mepax JJIUHBI
Ha MecTHOCTH, B MacmTabe 1: 500, 1: 10000.

JluneliHpli MacmTad TpencTaBiseT cOoO0W TPSIMYIO JIMHHUIO, Ha KOTOPOHU
OTJIOXKEH Psii PaBHBIX OTPE3KOB, HA3BIBAEMBIX OCHOBaHWEM MaciTaba. Yaie Bcero
OCHOBaHHE MacilTada IPHHUMAIOT PABHBIM 2 CM.

Macmtab ctposar tak. [IpoBonar npsmyro, Ha HEM OTKJIAIbIBAIOT HECKOJIBKO
OTpe3KOB, paBHbIX 2 cM. [lepBbIil oTpe3ok aenar Ha 10 yvacteil. B xoHIe kaxmoro
OCHOBAHHUSI CHpaBa W CJIEBAa OT HYJISI MOAMHUCHIBAIOT JJIMHY JIMHUU COOTBETCTBEHHO

YHCICHHOMY MaciTaly (puc. 4).

MocTpoeHune nuHenHoro macwTtaba YcTtaHOBKa pacTBopa
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OTcueTbl NO gnarpaMmme maclwTtaba

M 1 : 10000
200 100 200 400 600
200 d=230m
M 1 : 500

10 20 30

d=11,5m

Puc. 4. JIlunenHbiii Macirad
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[Tycth TpeOyeTcsi Mo KapTe ONpeNeiauTh PacCTOsHUE MexAy Toukamu A u B.
VY cTaHaBIMBAIOT UPKYJIb HA KapTe TaK, YTOOBI UIJIa OJJHOM €ro HOXKKHU Oblila B TOUKE
A, BTOpOii — B TOouke B. 3arem pacTBOp LMpKYJs NPHUKIAABIBAIOT K JIMHEHHOMY
MacmTaly Tak, 4yToObl IpaBasi HOXKKa COBIAjia C JICJICHHEM OCHOBaHHUA, a JieBas
HOXKKa TOIajia Ha JIEBO€ OCHOBAHUE, MO KOTOPOMY M AENAKOT OTUET PaCCTOSIHUSL.
OTpe3ku Ha TIaHe, KOTOphIE OOJIbINE JIMHBI JIMHEWHOTO MaciiTaba, WU3MEPSIOT 10
YacTsM.

JlnuHa oTpe3ka Ha IUIaHE B Mepax JJIMHbI HAa MECTHOCTU (cM. puc. 4) B
MacmrTade 1: 500 cocraBiager 11,5 m; B macmrtade 1:10000 cocraBisteT 230 M.
4. OmnpenenuTh pa3sMepbl CHOPTUBHOM  IUIOMIAIKH, pacIoNOKEHHON — Ha

tonorpaduueckom mane Ne 1. Macmtab mnana 1: 2000

JTAHO: PEIIIEHUE:

Sp1=19 wmm. Smi=Sp; - m

Sp2= 11 wmwm. Sm2=Sp2 - M

M 1:2000

HAMTU:

Smy =7? Smi =19 - 2000 = 38000 mm = 38 m
Smp =7 Smz=11- 2000 = 22000 MM = 22 M

OTBET: CnopTuBHas IJIOMIAIKa UMEET pa3Mephl
Ha MecTHOcTH 38; 22 M.

5. Berueptuth B 0TBeIeHHOM Mecte B macmrade 1: 2000 3manue ¢ pa3Mepamu Ha
MectHOocTH 20%20 M:

[[IupuHa m nauHHA 37aHUS HAa MecTHocTH cocTaBiaser 20 m. Halitu BenmuuuHy
M300pakeHHsI ATOTO 3/1aHus Ha yeprteke Macitada 1: 2000.

Sp=20m /2000 =0,01 m=10 mm.
6. Onpenenyure TOYHOCTH MACIITa0OB:

TouHocTs MacmTaba UMeeT OOJIBIIIOE MPAKTHIECKOE 3HAUCHHE.

[To TouHocTn macmTada yCTaHaBIMBAIOT, MPU M300pAKEHUU KAKUX OOBEKTOB
Ha TUIaHE MOXKHO COXPaHUTh MOjo0ue, Kakue OOBEKTHl B JaHHOM MaciTabe He

M300paKkaroTCsl.
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Hampumep, 00BbeKTHI pazMepoM MeHee 2,5 M He MOTYT ObITh HAHECEHBI Ha TUTaH
macmTaba 1: 25000, ux onmyckaroT WM U300pa)kat0oT BHEMACIITAOHBIMU YCIOBHBIMU
3HAKaAMH.

TounocTs macmrada 1: 25000 paBna 2,5 m.

PacyeT MOXHO BECTH CIEAYIONUM 00Pa30M:

B 1cm—250 Mm;

B1MMm—25wM;

B0, mMm—2,5m mwm tm= 0,1 mm * 25000 = 2,5 m.

Tonorpadguueckuit mian Ne 1
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Ilpakmuueckan paboma: Onpedenenue evicom mouek. Boruucnenue yknona

JIUHUU.

Llenv pabomeur.

1. Pazeums nagviku umenus peivega.

2. Hayuumucsa onpedenamov 6vicomy ceueHusi penveda,; blcomvl MOUeK, NeHCAuux
MeHCOY 20PUBOHMANAMU, VKIIOHbL TUHULL.

3. Pazeumb Hasvbiku nNOCMpoeHus NpoooibHO20 NPOQDUIs NO JTUHUU 3A0AHHOU HA
VUebOHOM niaHe.

Obecneuenue:

- NUCLMEHHO - YePMENHCHbIEe NPUHAOTEHCHOCTIU,

- pabouas mempaoe.

B pezynomame 6vtnonnenun npakmuyeckoii padomsl CmyoO0eHm O0JAHCEH:

3HATBh: CYTh T'€0JIC3MYECKHX TMOHITHI: BBICOTA TOYKH, BBICOTA CEUEHHs penbeda
npoduib, TOPU3OHTANIb, VYKJIOH; U300pakeHHe OCHOBHBIX (opMm penbeda
TOPU30HTAIISIMHU.

YMeTb: OINPEIENATh: BBICOTHI TOYEK, JICKAMMX MEXIY TOPU3OHTAISIMHU; BBICOTY
ceyeHus penbeda; BBIUUCIATH YKIOH JIMHUHU; CTPOUTH MPOJOJIBHBIN Mpoduiib 1Mo

3aJJaHHOMY HaIlPaBJICHUIO.

MeTtoanka BbINOJHEHUsT PA0OTHI.

1. lMoanumuTe Ha3BaHue GOpPMBI penbeda:

14



N3o0pakeHne 0CHOBHBIX (hOpM penbeda MpecTaBIeHO Ha PUCYHKE 5.

1. I'opa 2. Komnaosuna

Puc. 5. M3o0paxkenne oCHOBHBIX (opM penbeda TOPU30HTATISIMH
2. an tuiaH ¢ ropu3oHTansMu. Ornpenenure BBICOTY cedeHus pebeda:

1
7
~

‘/—-‘

R e e

N

1-1m.
[Ipu BbicOTE ceuenus 0,5 U 1 M yTONIIAIOT KaXAYI0 TOPU30HTAIb, KPATHYIO 5 M
(5, 10 ..., 115, 120 M u T.1.), Ipu ceyeHuu penbeda yepes 2,5 M — TOPU3OHTAIIH,
kpataeie 10 m (10, 20, ..., 100 M 1 T. 1.), IPU CEYESHUU 5 M YTOJIIAIOT TOPUZOHTAIIH,

KpaTHble 25 M.
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Jlnst ompezenieHust BBICOTHI penbeda B pa3pbiBaxX YTOJIMIEHHBIX M HEKOTOPBIX
JIPYTUX TOPU3OHTANIEH MOMAMUCHIBAIOT MX OTMETKU. [Ipu 3TOM ocHOBaHus 1D
OTMETOK FOpU30HTAJIEH CTABIT B CTOPOHY MOHUKEHHUS CKaTa.

3. Onpenenuth Ha TonorpadudyeckoM ruiane Ne 2 ormetku T.1 u T.2.

Ecnu Toyka pacrnojiokeHa Ha TOPU3OHTAIM, TO €€ OTMETKAa paBHA OTMETKE
ropu3oHTanu. Korjga Touka HaXOguTCSs MEXIAY TOPU3OHTAISIMU C Pa3HBIMHU
BBICOTAMHM, €€ OTMETKa OIpeAessieTcsl HWHTEPIOoIUpOBaHUEM (HaXO0XJIEHUEM
MPOMEXKYTOUHBIX 3HaueHUM BeauuuH). T.1 W T.2 pacmoyioXKEHbl MEXIY
ropusoHTadsiMU. [lo3TOMY 4TOOBI ONPENEIUTh OTMETKU 3TUX TOYEK HEOOXOAMMO
yepe3 T.1 U T.2 mpOBECTH MPSMYIO JUHUIO OT HAMMEHBIIEH TOPU3OHTAIN JAaHHOM

TOYKU OO0 HAaWOOJbBIIEH.

Tonorpaduueckuii muan No 2

MerpoBo 23 km
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- oTMeTKa T. 1 onpenensiercs 1o ¢popmyiie:

Hi:= HMr.'l‘h‘(C/d),

rae  Hyr. —oTMmeTka masioli ropusoHTany;
h - BeicoTa ceueHus penbeda;
C - paccTosiHHE OT T. 1 10 Masoil ropu30HTAaIH;

d - paccrosiHEE MEXIY TOPU30OHTAIISIMH.

Hcxonuble maHubie T. 1.

Hyr. = 156 M;

h=1wm;

Cc = 3 MM Ha IIJIaHE;

d= 7 MM Ha miaHe.

Ecrm M 1 : 2000, To c =3 MM Ha riaHe = 6 M Ha MECTHOCTH

d=7 w~mM Ha mIane = 14 M Ha MECTHOCTH

Hi=156+1-(6/14) = 156, 43 m

- OTMCTKY T. 2 OIIPCACIACM aHAJIOTNYHO OIIPCACICHUIO OTMCTKHU T. 1

Hcxonuble TaHHEIE T. 2.

Hyr. = 154 m;

h=1wm;

C = 2 MM Ha IJIaHE;

d = 6 MM Ha mIaHe.

Ecim M 1 : 2000, To ¢ =2 MM Ha muiade = 4 M Ha MECTHOCTH

d=6 wmm Ha madHe = 12 M Ha MECTHOCTHU

H,=154+1 - (4/12)=154,33 m.

17



4. OnpenensieM yKJIOH JIMHUU 110 hopMmyJie:
I = (H2—Hai)/d - 100%,
rie d — 3aj10KeHre, KOTOpOe Ha TUTaHe paBHO 38 MM, Ha MECTHOCTH 76 M.
1212=(Hi—Hy)/d-100%
I12 = (154,33 - 156,43) / 76 - 100 % = - 2,76 % = - 27,6 %o
121 = (156,43 — 154,33 ) / 76 - 100 % = 2,76 % = 27,6 %o

5. [loctpouts mpouiIs MECTHOCTH 10 33JJaHHOMY Ha KapTe HampasieHuro. [Ipopunem
Ha3bIBACTCSl UYEPTEXK, M300paKaromUii BEpPTUKAIbHBI pa3pe3 MECTHOCTH B
YMEHbILIEHHOM BHie. PU3ndecKasi HOBEPXHOCTh 3eMJIU B OOJIBIIUHCTBE CIy4acB UMEET
IUIaBHOE, KPUBOJMHEITHOE ouepTaHue. [Ipoduib BbruepumBaeTrcs B BUAE JOMAHbBIX
JUHUM TI0 OTMETKaM XapaKTEPHBIX TOYEK MECTHOCTH. PaccmoTpuMm mocTpoeHue
npoduiig Ha KOHKpeTHOM npumepe. Ilycts Tpedyercs nocTpouTs Npopuiib MECTHOCTH
no guHun AB. Jlna storo nunuto AB mepeHocsaT B macmrabe KapTel Ha Oymary u
OTMEUAIOT Ha Heul Touku 1, 2, 4, 5, 7, 9, B KOTOPBIX OHA MEPECEKAET TOPU3OHTAIIH, a
TaKke XapakTepHble Touku penbeda (3, 6, 8). Jlunus AB ciayxutr ocHoBaHUEM
npo¢puis. B3sTele ¢ KapThl OTMETKM TOYEK OTKJIAAbIBAIOT Ha NEPIEHIUKYJspax
(opauHatax) K OCHOBaHUIO Tpoduiass B wmacmrTade, B 10 pa3 mnpeBbllaroneM
TOPU3OHTANBHBIM MacmTad. IlolydeHHbIE TOYKM COEIMHSAIOT IIJIABHOM JIMHUEH.
OObIYHO OpaUHATHl NPOQUIsT YMEHBUIAIOT HA OAHY U Ty € BEJIUYUHY, T.€. CTPOAT
npoduiIs HE OT HyJS BBICOT, a OT YCIOBHOTO ropu3oHta YI' (Ha puc. 6 3a yCIOBHBIM

TOPU30HT MPHUHSTA BbIcOTa, paBHas 100 m)

150

' l
120
b@ ‘l i |
4 b, I ISSSSS Sas = o -
NN/} NEF T ¥ FEL T & X

Puc. 6
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Ilpakmuueckan paboma: Onpedenenue OpueHMUPHHIX Y2106 TUHUIL.

Llenv padomeut:

1. Haywumwcs onpedensimob opuenmuposanHwle Vbl JUHUL NO NIAHAM U KAPMAaM.
2. Pazeumv Hasviku evluucienus pymoa, conuxiceHus MepuouaHos.

Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHADTICHCHOCTIU,

- pabouas mempaoe.

B pe3ynomame 6vtnonnenus npakmuyueckoii padomul CmyOeHm 00HCEH:

3HATH: CYTh T€OJIE3UYECKUX TMOHATUM:  a3UMyT, pyMO, IUPEKIMOHHBIN YTOJI,
CKJIOHEHHE MarHUTHOM CTPEJIKH, COMMKEHHE MEPUIUAHOB.

yMeTb: U3MEPSATh OPUEHTUPHBIC YIJIbl HAMPABICHUN, BBIYUCIATH PyMO, COJMKEHHE
MEPHUANAHOB, UMEs 3HAUEHHUE YIJIa B MUHYTaX BBIPAXATh €r0 B IPalycax ¢ TOUHOCTHIO

0°01".

MeTtoanka BbINOJHEeHUs PA0OTHI.

1. Yron o naH B MUHYTaX, BBIPA3UTh €ro B Ipajycax ¢ TouHocThio 0° 01’
o =3467
1) 3467 : 60" =57°
2)57° - 60" = 3420’
3) 3467' - 3420' =47’
Otsert: 57°47'
2. Ha Tomorpaduyeckom TIIaHE TIPH TOMOIINM  TPAHCIOPTHUPA HU3MEPHUTH

JTUPEKIIMOHHBIN Yyroi v a3uMyT JuHuu Ab.
O ap=122°
A a5 =120°

19



: 7
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=1 6
40’ Masnoeo 12 km
18°00" 4397 10 K

Jns M3MepeHus IUPEKLHUOHHOIO YIVa JMHHUM 4Yepe3 HayajabHYI0 €€ TOUYKY
IPOBOJST JIMHUIO, NTAPAIJICIIBHYIO0 OCH a0CIHCC, U HETIOCPEICTBEHHO MPHU 3TOM TOUKE
U3MEPSIOT TUPEKIMNOHHBIN YTOI.

I HEeNOCpEeACTBEHHOTO WM3MEpPEHMs HCTHUHHOIO a3suMyTa JIMHUM 4Yepe3 €€
HAaYaJIbHYI0 TOYKY MPOBOASAT MEpUIuaH (MapajuieibHO BOCTOYHOM WM 3amajHou
paMKe Tparneuun) 1 OTHOCUTENBHO HETO U3MEPHUTH a3UMYT.

3. Boruucnuth pym0, nMest 3HaUCHUE a3UMyTa.

Puc. 7. OpueHTHpOBaHUE JIMHUN OTHOCUTEIHLHO HCTUHHOTO MEpPUINAaHa
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Hanpasnenne CHO mMepuauaHa HaHHOM TOYKM, HampaBiieHue 3B nuHuu
dKBaTOpa M YeThIpe HampapieHuss oT Touku P nHa Toukm A, B, C, D 3emHoH
MOBEPXHOCTU. YTl A1, Az, Az, As, COCTaBIICHHBIC HANPABICHUEM CEBEPHON 4YaCTU
MepuavaHa W HampasieHueM Jnuaun PA, PB, PC, PD na wmectHOCTHM OynmyT
COOTBETCTBEHHO a3UMYTaMH 3TUX JIMHUM.

3aBUCHUMOCTh MEXIy a3UMyTaMd U pyMOamH IOKa3aHa Ha pPHCYHKe 7, a

(dbopMyIIbl 7151 TIEpeX0/1a MPUBEECHBI B TAOIHUIIE.

YeTBepTh r
ICB 0...90° A
I1 FOB 90°...180° 180° - A

11 103 180°...270° A -180°
IV C3 270°...360° 360° - A

Benmnuuna azumyrta A as = 120° roBopur, uto nuHus pacnonoxeHa Bo |l yerBepTu.

J1J1s1 BTOpOU 4E€TBEPTH.

r=180°- A
r=180°00" - 120° = 60°
r-» = OB 600

4. BBIYUCIUTh 3HAYCHHUE COMKEHUSI MEPUIUAHOB. Y =120°-122°=-2° (3amagHOE)

dan aucmos, pacnoAodCeHHBIX K 60CMOKYy om
oces020 mepuduana, conwiceHue MepuduaHos v,
noaoXdcumensHoe, k 3anady y, — ompuyameabHoe

C6audcenue mepuod 78
(3anadnoe) vy,

p
HO20 mepuduana u

. -~

'P
Hazvieaemcen c6auwice-




Jlabopamopnasa paooma: Paboma c meooorumom. Beinoinenue nosepok

meoooiuma.

ILlenv padomeur.

1. U3yuumos meooonum.

2. Pazsumv Hagviku obpawjenus ¢ meooonNUmoM:

omcyemos.
3. Hayyumocs evinonnsame nogepku meoooaiumad.
Obecneuenue:

- meoooum;

- pabouas mempaon,

- wmamue,

- BUBUPHbIE Yeu,

= NUCbMEHRHO - HePMEIICHbLE npuHaszeofcrtocmu.

MEXHUK) HGGQOBHM}Z,

B pezynvmame evtnonnenusn 1ab6opamopuoii padoomovt cHyO0eHm 00JIHCEH:

63AAmust

3HaTb: YCTPOﬁCTBO TCOOO0JINTA, MCTOAUKY HABCACHUS TCOAOJIUTA Ha BUSUPHYIO ICIIb

H B3ATHC OTCUCTOB.

YMETb: 06pa1uaTBc;[ C TCOAOJIMTOM, BBIIIOJIHATDH ITIOBCPKH TCOJOJIUTA.

MeToauka BbINOJTHEHUs PA0OTHI.

1. [ToaroToBUTH TEOAOIUT K paboTe (cM. puc. 8).

Jlo Hadana pa®OTBI C TEOMOJMTOM BHEUIHUM OCMOTPOM IIPOBEPSIIOT €ro

YCTOI\/JI‘-II/IBOCTB Ha IMTaAaTHUBC, INNIAaBHOCTb XOJ4a IIOABCMHBIX MW HAaBOJAIIIMWX BHUHTOB,

IMPOYHOCTDH (1)I/IK08.I_II/II/I Bpalarommnxcs JacTteu 3aKpPCIMUTCIIbHBIMHA BUHTAMMU.
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OcnalGnmoT 3akpenvTenshbe
R A S BpatueHuem CTaHOBOrO BHHTA
3axpennmor 3
- e e CKPBNAIRIOT TEOAOAMT CO LUTATHBOM.
4) 5)

TMoBOPOTaMK PYKOSITOK OTKPLIBAIOT 3AMKN
GYINApa, NOAHUMBIOT BBEDX W CHUMAIOT
xonnax GyTnapa.

Puc. 8

2. llepen HauaaoM U3MEpPEHUW TEOJOJUTOM BBIMIOJHIIOT TOBEPKH C LEJBIO
BBISIBIICHUS TIOCTOSTHCTBA T€OMETPUUECKHUX YCIOBHM, M €CJIM OOHAPY>KUBAETCS, UTO TO
WM WHOE TEeOMETPHYECKOE YCIOBHE HE BBIMOIHACTCS, MPOU3BOIAT FOCTHPOBKY
(perynupoBKy) mpudopa.

Ecnu TeogonuT moiiydeH ¢ 3aBoja, MOCJE€ PEMOHTA, OT APYroro CheluaiucTa,
70 BBOJIa TEOJIOJIUTA B DKCIUTyaTaI[MIO BBHITIOJHAIOT MOBEpKH. B mporecce moBepok
YAOCTOBEPSIIOTCSI B TIPABUJIIBHOM B3aUMHOM TOJIOKEHWW oced mpubopa (ocu

IpeIcTaBjICHbI Ha puc. 9).
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OcHoBHble ocu TeogonuTa
JJ - ocw epaugerun npubopa (eepmuxasvuan ocw); HH — och epawyenun mpybut (2opuzonmanrsnan ocs);
VV - euaupnas ocw apumeasvnoit mpyboe;
U U U, U, ~ ocu ypoexeil npu 20puU3oHmaibHOM U éepmukatsiom kpyzax npubopa

Puc. 9

[TocrmenoBaTenbHOCTH OBEPOK TEOOIUTA CIEAYIOMIAs:

1. Ocb yununopuuecxkoeo yposuss UrUr npu anuoade copuzonmanvrhoco Kpyea
00/19/CHA ObIMb NEPHREHOUKVIISPHA K 8ePMUKATbHOU OCU 8paujeHus npubopa JJ.

[ToBepHuTe anumamy Tak, 4ToObl OCh YPOBHS PACIOJIOXKHKJIACH TMapalieIbHO
psMOM, COCAMHSIONIEH JBa TMOABEMHBIX BHHTA IOJCTaBKH, W BpAIICHHEM STUX
BHHTOB B IPOTHBOIMOJIOKHBIX HAIPaBICHUSAX BBIBEIUTE ITy3bIPEK YPOBHS Ha
cepenuny. ITosepuure amuaany Ha 90° M TPETHMM MOABEMHBIM BUHTOM yCTAHOBHUTE
Iy3bIPEK YPOBHS Ha CEpPelUHY. 3aTeM mNoBepHuTe anupany Ha 180° u omenmre
CMEIlIEHNE My3bIpbKa OT CpeIHEro mnoyiokeHus. Eciu oTkioHeHue OoJiblie OJHOIrOo
JICTICHUS], BBIMOJHUTE FOCTUPOBKY (MOJOBUHY CMEIIEHUS MCIPABBHTE MOIBEMHBIM
BHHTOM ITOJICTaBKH, BTOPYIO IMOJOBHUHY FOCTHPOBOYHBIMA BHHTAMH ).

2. BepmukanvHas HUmMb cemku 00IHCHA ObIMb YCMAHOBNIEHA OMEECHO.

3putesibHyI0 TpyOy HaBOSAT Ha OTBEC, HAXOAIIMKICS Ha paccTosiHUU 2-10 M oT
Teononuta. [Ipu HecoBmaieHNN BEPTUKAIBHON HUTH CETKU C HUTHIO OTBECA CHUMAIOT

C OKyJIIpa KOJMA4YeK, OCIA0ISIFIOT BUHTHI KOPIyCa CETKH M Pa3BEPTHIBAIOT OKYJISIPHYIO
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4acTh JI0 COBIMAJICHUSI BEPTUKAIBbHON JIMHUU CETKU C OTBECOM. 3aKPEIJISIOT BUHTHI U
MOBTOPSIOT MOBEPKY.

3. Busupnas oco 3pumenvuou mpyowr VN dondxxcna 6bims nepneHOUuK)IsapHa K ee
eopusonmanvhol ocu spawjenus HH (kxonnumayuonuas owuoka).

VYKJIOHEHHE BUBHPHOW OCH OT NEPHEHIUKYJISIPHOTO €€ MOJIOKEHUS K OCH
BpaIeHus! TPyObI Ha3bIBACTCS KOJUTMMAIIMOHHOMN ONMMTUOKOMH.

J1J1s1 BBISIBJICHHS KOJUTUMAIIMOHHOM OITMOKK HEO0OXO0UMO:

a) HABECTH 3PUTEIBHYIO TPYOYy MpPHU MOJOKEHUU TEOAO0JUTA «KPYT CJIEBa» Ha
BU3UPHYIO 1I€JIb, YAQJICHHYI0O HE MeHee yeM Ha 50 M, HampaBieHHE Ha KOTOPYIO
ropusoHTanbHO (oTKIOHeHMe He Oonee 2°) m cHummre mnokaszamme KJI; ¢
TOPU30HTAJIBHOTO JIUMOA;

0) TOBTOPUTH HABEACHHUE MPH MOJIOKEHUU TEOJ0JIUTA «KPYT CIPaBa» U CHATH
nokazanue KIly;

B) OCBOOOAWTH 3aKPEMUTEIBHBIM BHHT TOPHU30HTAIBLHOTO Kpyra, TMOBEPHHUTE
teomonut Ha 180° 1 cHOBa 3aKpEINTE;

I') HAaBECTH 3pHUTCIBbHYIO TpyOy Ha Ty JK€ Ieldb IPH JABYX IOJOKCHHUIX
TeogonuTa v cHATh nokazanus KJI; u KIl,

Benmnuuny KOJITUMAaIMOHHOW OMTMOKH BEIYUCIUTE TTO (OpMYIIE:

C = 0,25 [(KJI;- KIT; + 180°%) + (KJI, - KIT, =+ 180%)]
C = 0,25[(242°14'- 62°15'- 180°) + (60°35'- 240°35' + 180°)] = - 0'25"

Ecnu cpeanee apudpmerrueckoe 3HaUCHUE KOTUMMAIIMOHHOW MOTPEITHOCTH
npesbimaer 1’

J1yist uictipaBiieHUs KOJUTUMAITMOHHOW OMIMOKH HEOOXO0IUMO:

a) CHATH KOJIMA4YeK, 3aKPBIBAIOIINNA JOCTYN K FOCTUPOBOYHBIM BHHTAM CETKU
HUTEH, HABECTH 3PUTEIbHYIO TPyOy Ha YAAJICHHYI) BU3UPHYIO II€Jh U CHUMHTE
nokazanusi KJI (unu KIT) mo ropu3oHTaIbHOMY KPYTY;

0) BBIUMCIUTH HCIPABICHHBIC TOKa3aHWSA JUIsi TOPU30HTAJIBLHOTO Kpyra TIIo
dbopmyre:

KL= KJI — C nm
KIl,en=KIT+ C
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U YCTaHOBUTE €r0 Ha TOPU30HTAILHOM KPYTE;

B) IEPEMECTHUTH FOCTUPOBOYHBIMU BUHTAMU CETKY HUTEH 10 COBMEIICHUS €€
MEPEKPECTHS C N300paKEHUEM HaOII0aeMOM TOUKH.

4. Onpeoenenue mecma HyJisi 6epMUKATbLHO20 Kpyea.

VYcnoBue B JTaHHOW TOBEPKE COCTOUT B TOM, YTOOBI JOOUTHCS OTCYETA IO
BEPTUKAIILHOMY JIUMOY, PaBHOTO HYJIIO, €CJTU ITy3bIPEK YPOBHS OyJIeT Ha CepeauHe, a
BU3HUPHAS OCh 3pUTEIBLHOM TPYOBI - COBMA/IaTh C TOPU3OHTAIBHOM MIIOCKOCTBIO.

[IpakTruecku BU3UMpHAs OCh 3pUTEIBHON TPYOBI, KaK MPABUJIO, HE COBIAAAET C
TOPU30HTAJILHOM TUIOCKOCTBIO TEOJIOJIUTAa TMPU YCTAHOBKE HYJIEBOIO OTCYETa IO
BEPTUKAIILHOMY JIUMOY, U 3TOT YroJl HECOBNaAeHUs Ha3bIBalOT mMecmom Hyaa (MO)

Mecto Hyssli BEpTHKAIbHOIO Kpyra (1umMOa) ompeaessieTcss BU3MPOBAHHEM Ha
OJIHY U TY € TOUYKY IIPH JIBYX MOJOKEHUSIX KpyTa U BBIYUCIISIETCS 10 (hopmyJie

MO =0,5 (KJI + KII)
MO =05- (-3°10"+3°12") =+0° 01
Jl71st ucripaBiieHUsI MECTa HYJISI BEPTUKAIBLHOTO Kpyra HEe00X0IuMO:
a) CHTH KOJIMAYeK, 3aKPBIBAIOIIUHN TOCTYN K IOCTUPOBOYHBIM BUHTAM CETKU HUTEH,
HaBECTH 3pUTEIIbHYIO TPYOy Ha yJIaJICHHYIO BUSUPHYIO 1I€Jb U CHUMHUTE TTOKa3aHUs
KJI (mnu KII) no BepTUKaIbBHOMY KpYTY;
0) BBIYMCIIUTH UCIIPABJICHHBIE TTOKAa3aHUs JIJII TOPU30HTAIBLHOTO KpyTa 1o ¢opmyJie:

KL= KNI = MO wnmn

KII,er= KIT - MO
1 YCTAHOBUTE €0 Ha BEPTUKAIBHOM KpPYTE;
B) MIEPEMECTUThH FOCTUPOBOUYHBIMU BUHTAMU CETKY HUTEH 0 COBMEIICHUS €€
MepeKpeCTHs ¢ N300paKeHUuEeM HaOIF0JaeMO TOUKHU.
[Ipu rocTUpOBKE MecTa HYJIE HEOOXOAUMO CIICIUThH 3a MOJI0KEHUEM Ty3bIphbKa
YPOBHS U B ClIy4a€ CMEILECHHS BBIBEIUTE €r0 B CPEAHEE MOJIOKEHHUE MO TbEMHBIMU
BHUHTaMU IMOJICTABKHU.

5. Topuzommanvnass ocv epawenus mpyoor HH  Oonoicna  Ovimo

nepneHOUKYIApHA K 8ePMUKAIbHOU ocu meodouma JJ.
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IIpu 5TOM TpyOy HABOAAT HA NPEAMET, PACHONOKEHHBIM 1o yriom 30-50° man
TOPU30HTOM; TIEPEBOAAT TPyOy BHU3 HA MOBEPXHOCTh CTE€HBI, (haHEePhl WU JOCKH, U
MMOMOITHUK KapaHJalloM OTMEYaeT MPOEKIMI0 TOYKOW. 3areM MNepeBOAsST TpyOy
yepe3 3eHHT, I0BOpPaunBaroT Teoqonut Ha 180°, HaBomaT mepekpecTHe CeTKM CHOBA
Ha Ty JK€ BEpXHIOIO TOUKy. Busupyrot TpyOy BHU3. Eciii panee oTMedeHHast Touka He
BBIXOJIUT 3a TIPHAEIBI OMCCeKTopa (ZIBa MapasuIeNbHBIX ITPHUXa JJI HaBEICHHUS Ha
TOHKHE WM YAQJICHHbIE TNPEIMEThl) CETKH, TO HAKJIOH TOPU30HTAIBHOW OCH
JOIMYCTUM. B MpPOTUBHOM cCiTydae TEOIOJUT HEOOXOAMMO OTIPABUTH HA 3aBOJ JIS
FOCTUPOBKH.

3. YcTaHOBUTH BUBUMPHYIO 11€]Ib U HABECTH Ha HEE 3pUTEIbHYIO TPYOy.

Tak Kak HEMOCPEJCTBEHHOE BU3UPOBAHUE HA TOUKY, 3aKPEIUICHHYIO B TPYHTE
3HaKOM, ObIBAa€T 3aTPYJAHEHO M3 — 3a HEPOBHOCTEW MECTHOCTH U PACTUTEIILHOCTH,
HaJl 3HAKOM YCTaHAaBJIMBAIOT BUSUPHBIC 1I€JIM — MAPKU, BEXU, IITUIBKH.

[Tone 3peHus TpyOBI MPU HABEICHUU Ha Bexy (M300pa’keHHE MEPEBEPHYTO) U

YCTaHOBKAa BU3WPHOM LEIU NpPEACTaBICHO Ha pucyHKe 10.

Puc. 10

4. CHATH MOKa3aHUs JIMMOA TOPU30HTAILHOTO U BEPTUKAIBHOTO Kpyra (cM. puc. 11).

[Tokazanust 1uMOa ropu3oHTaILHOTO Kpyra 125° 06', numba BepTUKAIBHOIO KpyTa -
0° 26' (cm. puc. 11A nna reogonuta 2T30).

[Tokazanust mumba ropusoHTanbHOrO Kpyra 70° 05', numba BepTUKAIBLHOTO KpyTa -

358° 48' (cM. puc. 11b nnsa reononuta T30).
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Jlabopamopnasa paooma: Hzmepenue yenoe meoooaumom.

Llenv padomeut:

1. Pazeumv HagbiKu usMepeHus 20pU30HmMaibHO20 Yeia 0OHUM NOJIHIM NPUEMOM.
2. Pazeumb Ha8blKU U3Mepenusi 6epmuKaibHo20 Yelda.

3. Hayuumobcs eéecmu nonesou H#cypHal u 8bINOJIHAMb KOHMPOJIb USMEPEHUU.
QOobecneuenue:

- meoooum;

- wmamue;

- omeec;

- BU3UPHBLE Yenu,

- pabouas mempaov,

= NUCObMEHRHO - HePMEIICHbLE npuﬂadﬂeofcnocmu.

B pe3ynemame evtnonnenusn 1ab6opamopHoil padomovt Cyo0eHm 00JIHCEH:

3HATh: MOPSAJOK U3MEPEHUI TOPU30HTAILHOTO ¥ BEPTUKAIBHOTO YTJIOB, AJITOPUTMBI
BBIYMCIIUTEIILHON 00pabOTKH N3MEPECHUI.

yMeTh: HCITOJIb30BaTh TEOIOJUT I U3MEPEHHUS TOPU3OHTAIBHOTO U BEPTHKAIHLHOTO

VTJIOB.

MeToauka BbINOJHEHUS Pa0d0ThI

['opu3oHTaNBHBINA YrOJl — 3TO OPTOrOHAJIbHAS MPOEKIMS MPOCTPAHCTBEHHOTO
yria Ha TOPU3OHTAIBHYIO TIOCKOCTb.
1. [ToAroTOBUTH TEONOMHUT K paboTe W MPUBECTU €ro B pabouee MOJIOKEHUE. ITO
cllaraeTcss M3 YCTaHOBKHM TCOJIOJIUTA HA IITAaTUB, IIEHTPUPOBAHUS TEOAOJUTa (TIpH
MOMOIIM HUTSHOTO OTBeca), HUBEIUPOBAHHWSA TeoMoNHuTa (NMPUBEIACHHUE €T0
BEPTUKAJILHOW OCH B OTBECHOE IOJIOKEHWE) W YCTAHOBKHU 3PUTEIBHOWU TPYObI IS

HaOIIOIEHUS.
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2. Hazx Ha6JII-O,I[a€MBIMI/I TOYKaMH YCTaHABJIIMBAIOT BU3UMPHBIC LCJIN — BCIIKH, MCPHBIC

IITHIBKY WK CHICIMATIbHBIC BU3UPHBIC MapKu (CM. puc.12).

3. 1t u3MepeHusi TOPU30HTANIBHBIX YIII0B IPUMEHSIOT CIIOCOO PHEMOB.

TeogonuT ycTaHOBUTH B paboudee MOJIOKEHUE B BEPIIMHE A yIiia U, 3aKperuB
aum0, HaBecTH TpyOy  Ha «3amgHioro» Todky C (cMm. puc. 13). Ilomp3ysce
MUKPOMETPUYECKUMU BHHTAMM QJIWJAJbl TOPU30HTAJIBHOTO KpPyra M 3pUTEIbHOU
TpyObl, COBMEMIAIOT NEPEKPECTHE CETKU HHUTEW C HabMr0JaeMOM LEenablo U OepyT
OTCYETHI 110 TOPU30HTAIBHOMY Kpyry. Jlamee OTKpEemsioT anuaany, BUSHPYIOT Ha

IICPCOAHIOK0» TOYKY B H, IIPpOoACIaB AHAJOTHUYHBIC OIICpallvH, II0JIY4alOT HOBBLIC

OTCYCTHI.
e ¥
P /Q\ig\:\’\ , B e
\\ AL
P >C

Puc. 13

Benuunna uzmepsiemoro yria 3 0yaert B = o - o,

Crnenyer MOMHUTH, YTO, BBIUMTAS U3 OTCYETA 01 HA «3HIOIO» TI0 X0y TOYKY
OTCUET 02 HAa IIEPEIAHIOIO» IO XOJy TOUYKY, MOJy4YaloT 3HaYeHWE yria [3 BIpaBo MO
X0y JIeKaIIETo.

Takoe m3mepeHne yria Ha3bIBaeTcsa noaynpuemom. Jis ocnabieHus BIUSTHUS

MHCTPYMEHTAJIbHBIX MOTPEIIHOCTENH Yrosl 3 M3MepsAoT W MpU APYTOM MOJ0KEHUH
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BEPTHKAIBHOTO Kpyra (MepeBOAsT TpyOy uepe3 3€HHT), MPEABAPUTEIHHO CMECTHB
num6 Ha yron, ommskuii k 90°. JIea momynpuema (KIT m KJI) msmepenus yria
COCTABJIAIOT OJIMH IOJIHBIN IIPUEM.

PacxoxmeHne pe3ynbTaTOB HM3MEPEHHS MEXKIY IEepBBIM H  BTOPBIM
MOJIyIpUeMaMu He JTOJKHO MPEBBIIATh IBOHHOM TOYHOCTH MpHOOpA.

4. JlaHHBIE IO U3MEPEHUIO TOPU30HTAIBHOTO YIJIa 3aHECTH B TAOJIUILY.

OTtcueTsl 110
Ne Ilomoxeunue Ne
TOPU30HTAJILHOMY VYron 3 Bep
CTaHIINU Kpyra TOYKH
Kpyry
KJI C 313°31" 64°45'
B 248°46'
I 64°44'30"
KII C 133°30" 64°44'
B
68°46'

Bm = Olign - Olakn = 313°31" - 248°46" = 64°45'
BKH = Olikn = Ologn = 133030' - 68046' = 64044'
Bep = (Bn+ Bn) / 2 = (64°45' + 64°44") | 2 = 64°44'30"

BepTukanbHBIM yIiiOM, WIM YIJIOM HAaKJIOHA, HAa3bIBAETCS YIOJI, COCTABJIECHHBIN

BOOOpakaeMoil JIMHWEW TOPU30HTAa W JIMHUEW BU3UPOBAHUS HA JAHHBIA TPEIMET.
Ecnun HanpaBneHne Ha NOpenMET JIEKUT BBIIIE JUHAA TOPU30HTA, YIrOJl HAaKIOHA
CUUTAETCA MOJIOKUTENBHBIM, €CJIM HUKE — OTPULIATEIIbHBIM.
5. HaBectu 3purenbHyto TpyOy Ha BHU3UPHYIO L€JIb W CHATh OTCUETHI IIO
BeptukanbHoMy Kpyry npu KII u KJI. Ilo cHATBIM oTcueTam ONpenennuTh yroJ
HAKJIOHA U «MeCTO HyJIs» (cM. puc. 14).

IIOCKOJIBKY TOPU30HTAIBHOMY ITOJIOKEHMIO BU3MPHOM OCH, KakK IIPaBHIIO,

COOTBETCTBYET OTCUET MO BEPTUKAIBHOMY KpYyry, HE DPaBHbIA «HYJIIO», TO H
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IMPUXOJUTCA ONPCACIATL «MCCTO HYJIA», T.C. TOT OTCHUCT, KOTOpBIﬁ COOTBCTCTBYECT
T'OPHU30HTAJIbHOMY IT0JIOKCHHIO BI/IBI/IpHOﬁ OCH.

W3mepeHune BepTUKanbLHOro yrna

o
o
m}
o
o
o
o
o

Puc. 14 N3mepenne BEpTUKAIBHOTO yIJia

6. )_—[aHHBIC 110 USMCPCHHIO BCPTUKAJILHOI'O YIJIa 3aHCCTU B Ta6HI/IHy.

OTCUeTEI 10
Toukn Ilonoxxenue
BEPTHUKAIBHOMY MO Vep
HaOJIIOACHUS Kpyra
Kpyry
KJI + 7° 15’
B +0° 00'30"” +7°14'30"
KII -7° 14

s meooonumos T30 u 4730 c xkpyroBoi ouudpoBkoit 0° - 360° ucnoab3yroTCs
cienyrorue GopMyJIbL:
MO = (KJI + KIT + 180°) / 2;
v=KJI -MO;
v=MO —KII - 180°%
v = (KJI-KII - 180°) / 2

B meooonumax 273011, 37301, 2T5, T5K, 3T5KII rpanycHbie IelneHUs
BEPTUKAJILHOTO Kpyra pasJieJIeHbl Ha YEThIpe CeKTopa, Kaxkibli onudposan ot 0° 10
75° nmm 0° no 90° ¢ yka3aHueM 3HaKa «MUHYC» JUI OTPULATEIbHBIX YIVIOB HAKIIOHA,
a ¢popmMyIbl Uil BeIUMCIeHUs 3HaueHuid MO u v umeeT Buj

MO = (KJI + KII) / 2;
v=KJI -MO;
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v =MO - KII;
v=(KJI-KII) / 2.

Ilpumep 1. BuaucInTh yroys HakjJIOHA V, €CIW NPH BU3UPOBAHUU HA TOUKY
nosydeHbl orcuetsl JI = 6°41'; I1=173°21" (teomonutsl T30, 4T30I1).

Pewenue nornoe. MO = (6°41' + 360° + 173°21" + 180°) / 2 =(720° 02)/2 = =
360°01' = 0°01;

v=JI-MO =6°41" - 0°01' = +6°40';

v =MO —I1I- 180° =360°01" - 173°21" - 180° = + 6°40’;

v = (JI- IT-180°)/2=(6°41" + 360° - 173°21’ - 180°) / 2 = (+13°20")/2=+6°40".

Pewenue coxpawennoe. MO = (J1 + [T+ 180°) / 2 = (6°41" + 173°21" +
+180°) /2 =(360°02") / 2 = 180°01" + 180° = 360°01" = 0°01"; v =/I— MO =
=6°41" - 0°01'= + 6°40'.

Ilpumep 2. 11pu BU3UPOBAHUU HA TOUKY MOJIy4€HBI OTCUETHI JI =
= 354°02'; T1 = 186°00" (Teomommuter T30, 4T30IT). Berauicimth yro HaKIOHA.

Pewenue coxpawennoe. MO = (JI + I1+ 180°) / 2 = (354° 02’ + 186° 00" +
+180°00") /2 = (720° 02") / 2 = 360° 01'= 0° 01';

v =JI-MO =354° 02" - 360° 01'= - 5°59'".

Ilpumep 3. Tlpu BusmpoBanmu Ha Touky M TeomomutoMm 2T30I1 momydeHs
oTcueThl Mo BepTukanbHOoMy kpyry JI = - 3° 10, I1 = +3° 12'. Beruuciauth yrona
HaKJIOHA.

Pewenue. MO =(J1+11)/2=(-3°10" +3°12") /2=+0°01"; v =/I- MO = -
3°10" - 0°01' = - 3°11".

Kontpons v =MO - I1 = -3°11".

[Ipu m3MepeHnn BEPTUKANBHBIX YIJIOB KoeOaHus BenwmuuHBI MO HE JOJIKHBI
MpeBbIIATh 2t — ABOMHON TOYHOCTH OTCcUeTHOrO yctporctsa (1’ B Teogonutax T30).

N3 ITOJTYYCHHBIX BCJINYNH MO HCIIOJIB3YCTCA CPCIAHCC.
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Jlabopamopnasa paboma: Paboma c nugenupom. Boitnoanenue nosepox nugenupa.

Llenv padomeut:

1. U3yuumo nusenup.

2. Pazsums Hagviku 6b1n0IHEHUSI NOBEPOK HUBEIUPA.

3. Hayuumwvcs onpeoensmov npesvluieHus HaA CMAHYUU u obpabamwvieamo
pe3yibmamvl HUBEIUPOBAHUSL.

Obecneuenue:

- HUBeaup;

- wmamue,

- HUBEIUPHAs peuKa;

= BU3UPHbIE YETIU.

B pezynvmame evtnonnenusn 1ab6opamopHuoii padomovt CHyOeHm O00JIHCEH:

3HATH: YCTPOWCTBO HUBEIMPA, MOPSAOK OIPEIEICHUs MPEBBINICHUA HA CTaHIUU
F€OMETPUYECKOTO0 HHUBEIUPOBAHUS, QJITOPUTMBI  BBIUUCIUTEIBHOU 00pabOTKH
U3MEPECHUM.

yMeThb: HCIOJIb30BaTh HUBEIUP Uil U3MEPEHHUsI TPEBBIMICHUI; KOHTPOJUPOBATH

MU3MEpPEHHUS.

MeToanka BbINOJHEHUS PadOThI.

HuBenupoBanue — BHJ TE€OJE3MYECKHX W3MEPEHHM, B PE3YyJbTATE KOTOPBIX
ONPEAEISAIOT MPEBBILICHUS TOYEK, a4 TAKKE WX BBICOTHI HAJ IPUHITONM YPOBEHHOM
MOBEPXHOCThIO. HuBenupoBaHnue MNpPOU3BOAST Jisi u3yueHus QopMm penbeda:
OIIPENIECJIEHNS BBICOT TOYEK MNPHU MPOECKTUPOBAHUU, CTPOUTEINBCTBE U DKCIUTyaTaLlUU
3JaHUM W WHXEHEPHBIX COOpPYXKEHUW. HuBEnMpoM Ha3bIBalOT T'e€0IE3UYECKUN
WHCTPYMEHT, BU3UPHAs OCh TPYOBI KOTOPOTO B pab04YeM MOJIOKEHUH TOPU30HTAJIbHA.

1. YcTaHOBUTH HUBEIUP HA IITATUB.
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Jlo Hauana pabOT HUBEIUP BBIHUMAIOT U3 YKIJIAJOUHOTO SIIMKA U YKPEIUIAIOT
Ha [UTaTUBE CTAHOBBIM BUHTOM. BpinBuras u yOupas HOXKH IITaTHUBa,
YCTaHABJIMBAIOT €T0 I'OJIOBKY «HA I'J1a3» B TOPU30HTAJIBLHOE MIOJIOKEHHUE.
2. BBINOJIHUTH TOBEPKU HUBEJINPA.
[lepen HavamoM W3MEPEHUM HUBEIUPOM BBIIIOJHSIOT TOBEPKH C  LEJIBIO
BBISIBJICHUS MIOCTOSTHCTBA T€OMETPUUYECKUX YCIOBHI, U €CIM OOHAPYKUBAETCS, UTO TO
WIM HMHOE TEeOMETPUYECKOE YCIOBHE HE BBINOIHACTCS, INPOU3BOIAT FOCTUPOBKY

(perymupoBKy) mpudopa.

Ocnosxvie ocu nuseaupa:

JJ - ocv epawgenus npubopa (ocnoenan ocw)
VV - susupuas ocs spumeasnoii mpy6u

UU — 0cb yuaundpunecko2o ypoens

U, U/, - 0cb KpY24020 ypoens

1 - noduesmiil unm; 2 — nodemaexa; 3 ~ OKYARP; 4 ~ RAGCMUNKG ¢ cemxoil numeil;
5 - yurundpuecKuil yposens; 6 — sunmut ypoans; 7 -
8- xpyaamii ypoeens

Puc. 15

1. Ocb kpyanozo yposHs dondicua 6bimsb napaielbHa ocu 8pawjerus npubopa

ITysvipex xpy2.1020 ypoensn
NPUBOJUIMNCs 8 HYAL-NYHKM
00HOBPEeMENHBbLM 8paieHUeM
NOJBEeMHBLY BUHMOB 1 U 2

6 PA3HBIX HANPABAEHUAX

u sunma 3.

Bepxrioro wacms Hugeaupa
nosopawusarom Ha 180°.
ITpu cmeweHuu NY3bIpbra
C YeHmMmpda 8biNnoOAHAION
IOCTNUPOBKY.

HOcTupoeka

HenpasumeabHbimu sunmamit (4) nyasvipex
nepemMewiaron Ha no.1068UHY OTMKA0HEeNUS;
epaujeHiesm NooBHEMHBIX BUHITIO8 NY3bIPEK
YCMaHa8AUSaIOM 6 HYAb-NYHKM.

wnunbka
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2. Bepmukaﬂbﬂaﬂ HUMb cemKu Humell 00JIdCHA Obimb napajieibHd ocu epauyeHusl

HUeeaupa

1. Yemanoeumv Hueeaup 6 paGouee noaodicenue
no xpy2a0my YypoeHio

2. Hasecmu 3apumenvnyio mpy6y na omeec,
Naxoduyuiica npumepHo 8 30 Mempax

Ecau cemxa Humeii coenaaa ¢ omeecom,

mo ycaoeue evtnoaxeno (puc. a)

OcTtupoBka
Orsec 3. Ecau Humu ne coenaau (puc. 6), mo omxpenasiom
mpu 3aKpenumenbHbIX 6UHMA, CHUMAIOM KOANAUOK
€O CMOPONbL OKYAfpa

4. Ocaabasmom xpenedxcrHvte sunmut (1, 2, 3),
noeopavueaiom naacmuHky 00 coenadenus

cemxu Humeii c omeecom (cm. puc. 8)

5. Bunmut 1, 2, 3 3axpenasiom

2

nnacTuHka

1

3. Ilpusmsi, nepeoarowue uzobpadicerue ny3vipbKa, O0JICHbL OblMb YCMAHOBECHDbL
npPaBUIbLHO

JIJisi IOBEpKU YCJIOBHS MOJABbEMHBIMA BUHTAMU TMPHUBOAAT IMY3bIPEK YPOBHS B
HYJIb-ITYHKT, HaOJI0/]asi B OKHO 3all[UTHOW KOpOoOKku ypoBHS. Eciu ofHOBpEeMEHHO C
OTUM TPUAYT B KOHTAKT KOHIIBI Iy3bIphbKa M OYyIyT pacmojiaraThCsi B CEpeauHE
MpSIMOYTOJIbHUKA, TO YCJIOBHE BBIMOJHEHO. B mpoTuBHOM ciydae mpubop

HanpaBJIACTCA B MACTCPCKYIO JJIsI UCITPABJICHHA ITOJIOKCHUSA ITPU3M.

| 178

12 1231
lNonosuHKu yposHs

Oo/mKHbI cosnadame | 1270

4. Ocv yununopu4eckoeo ypoeHs 001%CHaA Obimb NApaIIelbHa 6U3UPHOU OCU MPYObl —

2lasrHoe ycjioesue Hueseaupa
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MoBepkn HUBENUPOB C UUNUHAPUYECKUM ypoBHem lil

MNoBepka UMNUHAPUYECKOTO YPOBHSA
Oct yuaundpuuecxozo ypoeua doaxcua 6uums naparreavHa su3upueil ocu mpyowut

1. Ha Mmecmuocmu c Heboavwum YKAOHOM
3abusamom 2 xoabiuKa Ha paccmMofHUuU
50-70M

2. Yemanaeausarom nueeaup e pabovuee
noaoxcenue nad mouxoii A.

Peiixoit uamepiom esicomy
uncmpymenma i, u 6epym omcuem no
peiixe, cmosweii 6 m. B.

3. Hueeaup nepecmaeasnom é m. B,
usmepsnom eévicomy i, u 6epym omcvem a.

4. Ecau ycaoeue noeepxu ne cobmodeno, mo e 06a omeuema owna odunaxoean
owubxa “x”, xomopas onpedeasemca no gopmyae: x = (i, +1,)/2-(a+ b)/2
Ecau x <t 4MM, MO YcA06ue 6bNOANEHO. B npomuenom cayuae 8bnoAHAI0M 10CMUPOBKY .
OcTtupoBka
1. Bepuutit omcuem no peitkam a, = a + x
2. HNEAUUOHNBLM SUNIMOM YCMAHABAUSAIOM CPEOHIOI0 HUMD CEMKU HaA OMmcHem a,
3. IMy3vipex YyuAUNIPUHECKO020 YPOBHA Yulea € HYAL-NYHKMa
‘u 4. Cruma@om xpuuuxy 6 mopyeeoii vacmu xopobxu YUAUNIPUUECKO20 YPOSHA
0 Qa - 5. Caezxa omnycxaom eunmust 3, 4; deiicmeyn sunmamu 1 u 2, coemewaom
‘D usobpaxcenue NON0BUNOK KONYO8 NY3ILIPLKA YPOSHA :
6. IToeepxy noemopsom

x=(1395+1385):2—-(1382+1390): 2=4 mMm
5. Ilposepka nonodicenus 6usupHol ocu (015 camoyCmanasIuBarOWUxcsl HUGEIUpos).
[TocnenoBaTenbHOCTh BBINOJIHEHUSI TMOBEPKU: BBIOMPAIOT HAa MECTHOCTU JIBE
Toukn A u B ¢ paccrosHuem mexay HUMH 30-50 M; TOYKH 3aKPEIUISIIOT KOJIbSIMH,
YCTaHABJIMBAIOT HHUBEIHpP Tocepeaune B Touke Ci m OepyT OTCUeTHl a1 U D mo
peiikam. Beraucisitot npeBbimienne hi=a; - by. YcranapnuBarotr HuBenup B Touke Co
Ha paccTossHUU | - 2 M OT peliku A, OepyT 1o peiikaM oTcueTsl a2, D2 U BBIYHCISIOT
npeBbiienue hy=az-b; .
[Ipu paBeHCTBE MPEBBIMIEHU UM PAa3HULIE MEHEE 3 MM HUBEJIUP MPUTOAEH K
SKCIUTyaTaluu. B MpoTHBHOM cilydae caenaTh HyKHO CIEAYIoIee: HaBeAUTe pruoop
Ha pelKy B M cHUMHTE 3alIUTHBIN KOXYyX OKyJjsapa. Vcronp3yliTe FOCTUPOBOYHYIO

WIMWIbKY, BpallaiTe FOCTUPOBOYHBIM BUHT MOKa OTCYET MO pelike B He craHer
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paBHbIM a; — N. TToBTOpHTE BCE ACHCTBUS ¢ Havyaa 0 KOHIA moka (az-0;) — (a1 - by) <

3 MM.

al bl

A Ci B

h1=a1—b1= 1407 — 1392 = 15 mMm

ar b,

A C, B

h2=a2—b2= 1405 - 1390 = 15 mMm

3. YCcTaHOBUTH HUBEIMPHYIO PEUKY Ha BU3UPHBIE LIETU U CHATh NPOOHBIE OTCUETHI.

OTcueThl 1Mo peiikaM MPOU3BOJAT MO CPEIHEW HUTHU HUBEJIHMPA — 110 MECTY, TIe

MIPOCKITUS CPEeIHEH HUTH MepecekaeT perky (cM. puc. 16).

Ul
178

12 1231
lMonosurKu yposHs

1279
domkHb! coenadame -

LancHomepHeie

Puc. 16
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CnenaTh OTCYET MO peilke — 3TO 3HAYUT OMNPEIECIUTh BBICOTY BH3UPHOU OCH
HUBEJIMPA HAJl HyJIeM (OCHOBaHHMEM) perku (cM. puc. 17).

OTcuyeThbl NO perkam

CknagHan peika Mo yepHO cTOpoHEe
_ by=1362

N

Mo kpacHoW cTopoHe
b, = 6042

N

Puc. 17
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Ilpaxkmuueckaa padoma: O6padomka no1ee020 HcypHaia mexHu4ecko2o

HUeeIUpo6aHuA.

ILlenv padomeur.

1. Hayuyumscs obpabamvieams pe3yivmamovl mMexHUYeCK020 HUBEIUPOBAHUSL.
Obecneuenue:

- HUBeaup;

- wmamue,

- HUBeIUPHAsA peliKa,

- BU3UPHbIE YElU.

B pe3ynvmame evinonnenus npakmuyeckoi padomul CHyO0eHm 00NHCEH:
3HATH: MOPAJIOK 00PaOdOTKH PE3yIbTATOB TEXHUUECKOTO HUBEJIMPOBAHUS.

yMeTh: 00padaTbiBaTh pe3ybTaThl TEXHUUECKOTO HUBEIUPOBAHUS.

MeToauka BbINOJHEHNS PadoOThI.

1. TIponoXuTh X0 TEXHUYECKOTO HUBEJIMPOBAHHSL.

TexHuyeckoe HUBEIMPOBAHHE CO3JAETCS KaK CbEeMOYHas CEeThb IS
MPOU3BOJICTBA TOMOTrpapUuecKoil ChEMKH OOBIYHO C BBICOTOM CedeHMs penbeda
yepes 0, 25; 0,5 u 1m.

[Tocne ycranoBku nipubopa B pabouee MoJjIoKeHUE HUBEIMPOBAHUE HA CTAHIIMU
IIPOU3BOJAT B CIIEAYIOIIEM HOPSIIKE:

OTcueThl o YepHOUM U KpaCHOW CTOPOHAM 3aJiHEN peilku;

OTcueThl O YepHOM M KpaCHOW CTOPOHAM IEpEIHEN PENKH.

PacxoxneHue npeBbIllIeHUN Ha CTaHIIMU, BBIYMCICHHBIX 110 YEPHOW U KPACHOMN
CTOPOHAM PEEK, HE JOJKHO MPEBBIIATh 3 MM. OTCUETHI 0 pEMKaM 3alMChIBAIOTCS B
KYpHAJI TEXHUUYECKOTO HUBEIUPOBAHUS, T/I€ BBIYMCIISIIOTCS MPEBBIICHHUS, TOPU3OHT
WHCTPYMEHTA HEOOXOAMMBINA JJISI OMPENETCHUS OTMETKH MPOMEXYTOYHOW TOYKH, a

TaK>KE OTMETKH 3aJJHEN U MIEPEIHEN TOUYEK.
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ITpu pabGoTe ¢ NABYXCTOPOHHUMH pEHKaMU HaJIEKHBIM KOHTPOJEM CIIYKUT
CXOJUMOCTB IPEBBIIIECHUH, MIOJYYEHHBIX 10 YEPHBIM U KPACHBIM CTOPOHAM pEEK.

TexHUYeCKOe HHBEIMPOBaHHWE (CM. pHC. 18) MPOM3BOIAT IO CHOCOOY U3
CepeluHbl B OJTHOM HampaBieHu# (cM. puc. 17), pacctosiHue oT mpubopa 0 peek
U3MEPSIOT MO KpaHUM JaTbHOMEPHBIM HUTSAM 3pUTeNbHON TpyObl. Hopmanbhas
JUIMHA Jy4ya cocTaBisieT 120 M, IpH XOpOIIMX YCJIOBHSX BUIUMOCTH U YETKUX

M300paKEHUSIX OHA MOXET OBITh yBenmuueHa 10 200 M.

HuBenuposaHue M3 cepeamnHbl

Hueenupwuan

BusupHasi ock Hugenupa

h=a-b
e H,=H,+a
H,=H,+h H,-H-b
H, — abcomomuan ommemxa mouxu A; H, — abcomomnana ommemxa mouxu B;
h — npessvuuernue; i — evicoma uncmpymenma; Hi — zopusonm unempymenma;

a — omcuem no 3aadneii peiixe; b — ©em no nepedueil peiixe

Puc. 17

TexHuueckoe HHUBCIIMPOBAHUC

OTCYeT NO YePHOW CTOPOHE 3aAHeR PeiAkn
a, = 1693 I




2. BbInonHUTh 00pabOTKY MOJEBOT0 KypHaia TEXHUYECKOTO HUBEIMPOBAHUS.

OTtcyeTsl 1o perike, [IpeBbime- Cpen- I'opu- Otmer-
No No MM HHUE, MM HEE 30HT KU
cTaH- | To4ek | 3an- | Ile- | Ilpo- + - MPEBbI- | MHCTPY- | TOYEK,
107078 HUE | peln- | Me- nieHue | MEHTa M
HHC | XKY- Nep,MM Hi,m
TOY-
HBIC
A 1693 128,552
6377
0331
1 C 1532 +0332 | 130,245 | 128,713
6215 | 0333
B 1362 128,884
6044

h. = 1693 - 1362 = 033 ImM

h = 6377 - 6044 = 0333Mm

hep = (0331+0333)/ 2 = 0332mm
Hp = 128, 552 + 0,332 = 128,884m
Hi= 128,552 + 1,693 = 130,245m
Hc= 130,245 — 1,532 = 128,713um
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Ilpakmuueckan padoma: Qdopadomka mamepuanos HUGEAUPOBCAHUA NOBEPXHOCHIU

no Keaopamanm.

ILlenv pabomuwr:

1. Hayuumwvcsi  6bInOAHAMb  8LIYUCIUMENbHYIO — 00pAOOMKY — MAmepuanos
HUBENIUPOBAHUS NOBEPXHOCHIU NO KBAOPAMAM.

Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHAODTIEHCHOCHIU.

- pabouas mempaoe.

B pe3ynomame 6vtnonnenus npakmuyeckoii padomuvl CmyOeHm 00HCEN:
3HATh: aJTOPUTMbl BBIYUCIUTEIBHOU OOpaOOTKM pPE3yIbTAaTOB HUBEIUPOBAHMUS
MMOBEPXHOCTH IO KBaJpaTam.

YMeETh: BBIUUCIIATH YEPHbIE OTMETKH (OTMETKHU 3€MJIH).

MeToanka BbINOJHEHUS PA00ThI

HuBenupoBanue NOBEPXHOCTH MPOU3BOJAUTCS B LENAX IMOIYYECHHUS] TOYHOTO
MJIaHa y4acTKa, C u300paxeHrueM pelibeda B KpyImHOM MaciiiTade, He00X0AUMOro sl
COCTaBJICHUS] NIPOEKTOB BEPTHKAIBbHOM IUIAHUPOBKH, MOJCUETa 0OBEMOB 3EMJISIHBIX
paboT, Ui TPOEKTHUPOBAHUA M  CTPOUTENBCTBA  PA3IUYHBIX  HHKEHEPHBIX
COOPYKEHMM, a TaKke JUId TEeKYyLero ydera 3eMIIIHBIX pPAdOT U MOJy4YEeHHs
VCIIOJTHUTEJNIbHBIX JAHHBIX 00 OCYIIECTBIEHHOM 0JaroyCcTponCTBE TEPPUTOPHH.

HugenupoBaHue mOBEpXHOCTH MO KBaJgparaMm — Haubosee pacnpoCTpaHEHHbBIN
Y TOYHBIW BUJ BEPTUKAJIIBHON ChEMKH B CTPOUTEIILCTBE.

MecTHOCTh ChbeMKH pa30uBaroT Ha 6 kBagpatoB. CTOPOHBI KBaJAPATOB JJIMHON
20m. OTMETKHM BEpLIMH KBAAPATOB MOJYy4atOT HUBEIUPOBAHUEM.

Cetky KBaJpaTOB CTpOAT Tak. B Touke A (cM. puc. 19) cTaBsT BelliKy, B TOUKE
9 — teogonuT. OTMEPSAIOT MPSIMOM yroJl U B Touke B cTaBsT eme Bemky. [lo muHusam

9 — A u 9 — B neHTOI OTMEPSIOT OTPE3KH, PAaBHBIE CTOPOHE KBajaparta. B Toukax 9, 5,
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1 u 10, 11, 12 3a0uBarOT CTOPOXKH. 3aT€M HMHCTPYMEHT MEPEHOCIT B TOYKY 1,
OTMEPSIOT mpssMoil yron U B Touke C craBsaT Bewky. [lo qunun 1 — C oTmepsroT
CTOPOHBI KBaJpaTOB M 3aKpEIUIAIOT CTOPOXXKaMU. BeplmmHbl CTOPOH KBaApaToB Ha
auHUM 4 — 12 HaxoasIT MPOMEPOM M3 TOUKH 4 Ha BeXy, ITOCTaBJICHHYIO B Touke 12.
Bepumnbl kBapaTOB BHYTPHU MPSMOYTOJIbHUKA HAXOMST MPOMEPOM C BEXU Ha BEXY.
Ha Bcex cropokkax mumryT HOMEp TOYKHA. HuBenupoBaHue mpows3BOIAT C OJHOM
CTaHLIHH.
OTcueThl NPOU3BOJUINCH M0 KPACHOW U YEPHOUM CTOPOHAM PEUKHU.

1. IToctpouts ceTky kBaaparoB B M 1: 500, 3anucaTh OTCYETHI 110 YEPHOU M KpacHOMU

CTOPOHAM PEUKH.

Cmanyua Huseaupa
10-20 m u Goaee

> N
A7 M

2060 1738 /// /l \‘.1}-1\0\ S 435
6740 |1 .~ 641842/ ) N
o 418 12 / / \6\390 . 6115 4
ok A / I.I ‘\ X e e
S AN / NN
i / \\ N
1850 /1620 Il dos| \ \\1335
6530 // 600 | / | 6173 X 6915
5|, 72 ol \ v 8,
£ / \ \
/ / \ \
/ ] \
/ \ \ 10-20m
7 / \ \ u 6onee
1815 1527 , 1272\ 123(\)
6495 / 6207 5952 5910
9 10 11 12

Puc. 19

2. JlaHHBIE IO HUBEJIMPOBAHUIO BEPIIMH KBAJIPATOB 3aHOCATCS B TAOIHILY.

3. Onpenenuth TOPU30HT UHCTPYMEHTA 10 hopMyJIe:

Hi = Hr + OP,
rae  Hgr - oT™MeTka penepa, M

OP — oTcyeT o 4epHOM CTOPOHE PENKH, CTOSIIIEN HA PENEPE, M
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Hi = 224,248 + 1, 374 = 225, 622

4. BpIUMCIUTH OTMETKH TOUYEK BEPILIMH KBaJAPATOB MO GopMyIie:

H=H; - b,

rae H;
b

H, =225, 622- 2,060 = 223,562
H> =225,622 - 1,738 = 223,884
H3=225,622 - 1,710 = 223,912
Hs =225,622 - 1,435 = 224,187
Hs =225,622 - 1,850 = 223,772
He =225,622 - 1,620 = 224,002
H7 =225,622 - 1,493 = 224,129
Hg =225,622 - 1,335 = 224,287
Hy =225,622 - 1,815 = 223,807
Hio =225,622 - 1,527 = 224,095
Hq1 =225,622 - 1,272 = 224,350
Hi, =225,622 - 1,230 = 224,392

- TOPU30HT UHCTPYMEHTA, M

HOJ’Iy‘-IeHHI)Ie JaHHBIC 3aHCCTH B Ta6J'II/II_Iy .

- OTCYET MO YEPHOU CTOPOHE PEUKH, M

Ne |Husenup Omuemut no peiixe Topuaowm [AGcomommas]
cm.| mowu |YepHbie|kpacHbie| pabovue H,-,g M” H, m
1 2060 6740 4680 225,622 | 223,562
2 1738 6418 4680 223,884
3 1710 6390 4680 223,912
4 1435 6115 4680 224,187
5 1850 6530 4680 223,772
6 1620 6300 4680 224,002
: 7 1493 6173 4680 224,129
8 1335 6015 4680 224,287
9 1815 6495 4680 223,807
10 1527 6207 4680 224,095
11 1272 5952 4680 224,350
12 1230 5910 4680 224,392
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Ilpakmuueckaa padoma: Cocmagnenue npoexkma 6epmuKaIbHOIl NAAGHUPOEKU

naowaoKu.

ILlenv pabomuwr:

1. Hayuumbwcs 8binonnsamos 2eodesudeckue paciemsl npu 8epmuKaibHOU NIAHUPOBKE
yuacmka.

2. Pazsums nasviku nocmpoenu

Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHAODTIEHCHOCTI.

- pabouas mempaoe.

B pe3ynvmame evinonnenus npakmuueckoi. paoomuvt CHyo0eHm 00NIHCEH:

3HATh: METOJMKY BBINIOJHEHHUS PACUYCTOB IO MPOCKTUPOBAHUIO TOPU3OHTAILHOM
TUTOIIAIKH.

YyMeThb: BBINOJHUTh pPAcyeT TPOCKTHOH BBICOTHI TOPH3OHTAIBHON ILIOIIAIKH,

COCTAaBUTh KapTOrpammy 3eMIISIHBIX PadoT.

MeToauka BbINOJHEHUS Pa00ThI

1. [TocTpouTk Tonorpaduyeckuii riaaH yyactka ¢ ceueHueM penbeda 0,1 m.

Ha nucre Oymaru B 3a7aHHOM MaciuTabe CTPOST CETKY KBaJpaTOB, HAHOCST
CUTYalMIO U Y KaXKJI0M BEPIIMHBI KBaJAPaTa MUIIYT €0 OTMETKY C OKpPYTJIEHHEM 10 |
cM. I1o oTmeTkam TOYEK IPOBOAAT FOPU30HTAIIN 3aJaHHOTO CEYEHHUS.

CeTky KBaJpaTOB, €CIIU €€ OCTABJIAIOT, OOBOJSAT CHUHUM LIBETOM, CUTYaIUIO —
4yepHbIM. ['OpH30HTaNM U OTMETKM TOYEK — KOpUYHEBBIM. Ha mtaHe moanuchiBarOT
MacHITad, ceueHue penbeda U MOoKa3bIBAIOT HapaBieHNEe MEPUAHAHA.

IIpu npoBeneHnM ropu30HTAIEN NOJIATal0T, YTO CTOPOHA KAXIOr0 KBaJpara U
IVAarOHaJIM, YKa3aHHbIE HA CXEME CTPEJIKOW, UMEIT POBHBIN cKar. IloaToMy myrem
MHTEPIIOJIUPOBAHUSA MEXKAY OTMETKAMH MOKHO HAMTH IOJIOKEHHE TOPU3OHTAIEH Ha

CTOpPpOHAX N AUAroHaJIsIX KBaJApaToB.
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Bosbmem BepxHwmii JieBbIii kBagpar (puc. 20). ITo oTMeTKaM BepIKHBI BHIHO,
YTO HA €ro JIEBOW M MPABOM CTOPOHAX W HA JAMArOHAIM €CTh TOYKU C OTMETKOM
ropuzoHTam 9,9 M. UtoObl HaiTH WX MOCTymaeM Tak. JlenwMm JeByIO CTOpPOHY
MoIoJjiaM, IMOJy4aeM TOYKY a C OTMETKOM 9,9 M, Tak Kak pa3HOCTh OoTMeTOK 10-
9,8=0,2. PazHocTh oTMETOK mpaBoil ctopoHsl 11 cm, a auaronanu 15 cm. Jlenum
ctopoHy Ha 11. /Inaronans — Ha 15 yacteil. OT TOUkM ¢ OTMETKON 9,85 BBepx 1o
CTOPOHE M JUArOHAIH OTJIOKUM 5 JIEJICHH, TOJIyYUM TOYKH 1 U B C OTMETKOHN 9,9 M.
Takum xe MopsSAKOM HalJeM B CMEXKHBIX KBaJpaTax TOYKHU T, 1, € C OTMETKON 9,9 u
TOYKH X, U ¢ orMmeTkord 9,8 M. CoelVHMB IUIABHOW KpPHUBOM TOYKH C PaBHBIMU

OTMCTKaMU, 6y,[[€M HMCTDb I'OPHU30HTAJIN HAa BCCh IIJIdH.

ma 295 A8 28 $x
o R | 1
c’\- 5_.6 t\\ e l
' 3
n ! T———— U
o /m CT lw 1 e
e \ 285 \ 260 1 &
108 Q| 266 AF 878
S5 |3
565 259 847 257 L4
we {65 824 160 [~ 2
[ : ]
ELy \-’/—‘\ %9
.—\ -
850 850
%
83 S Q‘Q 28
59 —;?: 5!‘_25/‘%___‘ e
s
250 /x s 658
f 143“ 857 =38 !
’ X
L .7 ]
Q57 & 850 237 §5¢ Red

Puc. 20 ITocTpoenne miaHa HUBEIMPOBAHUS TOBEPXHOCTH
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Marematuyeckoe MHTEPIOIUPOBaHUE TpedyeT MHOro BpemeHu. llpormre
pPa3METKy TOYEK, JISKAIUX Ha TOPU3OHTANISX, ClleNaTh Tpaduuecku, 1Mo najeTke.
[Toctpouts TOmOrpaguUeckuii IUIaH ydacTKa METOJOM WHTEPIOJSIIUUA 10

najeTke ¢ ceuenueM penbeda 0,1 m (puc. 21).

. 223,6 223,7 2238 , 223,9 o 224 224,1 4
223,562 223,884 2231912 224,187
2
angt 223,9 224,
224
223,7 A
223,8 223,9 2241
5 6 P 8
2231772 224,002 224,129 224,287
224,3
224,2
223,8 224,3
224,1 224,2 /
9 10 11 12

223,807 223,9 224 224,095 224,3 224,350 224,392

Puc. 21 IlocTpoenue miaHa no najieTke

[Ipy >TOM OPUMEHSIOT MWUIMMETPOBYIO Oymary wiM Kanbky. Ha kanbke
HAaHOCHUM Dsii HapaJUICIbHbIX JIMHUN Ha PAcCTOSHUM 2-3 MM, Yy KOHILOB MPSAMBIX
HagnumeMm oTmeTku yepe3 0,1 M, Tak Kak B JaHHOM 3aJaHUM BBICOTA CEUYEHHS
penseda uepes 0,1 M. st HaXOXKaEHUS MOJIO0KEHUSI TOPU3OHTANIeH Ha mipsiMoi 12 (¢
orMeTKaMu 223,562 u 223,884 M) HakiaJbpIBacM KalbKy Ha MpsMyI0 12 Tak, 4TOOBI
ITOJIOKEHUE TOYEK 1 M 2 COOTBETCTBOBAIO MX OTMETKaM. [lepecedueHue npsmon c
JUHUSMHM KaJlbKU OyJeT COOTBETCTBOBATh IMOJIOKEHHIO TOPU3OHTANIEH C OTMETKaMH
223,6; 223,7; 223,8 Ha qaHHOM TIPSMOM.

TakuMm crocoOOM OmNpenensiioT MOJIOKEHHE TOPU30HTAJIeH Ha BCEX NPSIMBIX,
MIPOBE/ICHHBIX HA IJIaHE.

Touku ¢ OJWMHAKOBBIMH  OTMCTKAMM, PACIIOJOKCHHBIC Ha CTOPOHAX

MMPpAMOYT'OJIbBHUKOB, COCAUHAIOT IJIABHBIMHU KPHBBIMU JIMHHUSAMU — T'OPU30OHTAJIAAMMU.
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2. OHp@I[CHI/ITB CpEAHIOI0 OTMCTKY INNIAHUPOBKH YYaCTKa C M3BCCTHBIMHU YCPHBIMH

OTMETKaMHU BEpPIIMH KBAJIpaToOB Mo (hopmyIe:

an = 4Hait Zybl +>Ci
4*n

IZI€ @i - OTMETKH BEPIIMH KBaJAPaTOB PACIIOJIOKEHHBIX BHYTPH KOHTYpA y4acTKa, M
bi — OTMeTKHM BepIIMH KBAIPATOB PACHOIOKEHHBIX MO0 KOHTYPY Y4acTKa, M
Ci - OTMETKH YTJIOBBIX TOYEK y4acTKa, M

N - 4KUCIIO KBAJpaTOB

H 4(H,+H)+2(H,+H,+H,+H,+H +H)+(H,+H +H,+H,)
p 4'6

_ 1792,524 + 26;8.6 + 895,948 _ .4 045

3. [MogcunTaTh paboure OTMETKU BCEX BEPIIMH KBAAPATOB MO (hopMyIie
di= an - Hi

riae Hyp - cpeassist oTMeTKa TUIaHUPOBKH y4acTKa, M

H; - aOcomroTHas OTMETKA TOUKH 1, M

a; = 224,045 — 223,562 = 0,483
ap = 224,045 — 223,884 = 0, 161
az = 224,045 -223,912=0,133 urt.a.
PaGoune oTMETKHM OCTAJIBHBIX TOYEK OMPEACIISIOTCS aHATOTUYHO.

Jlamee COCTaBJISIFOT KapTOTpamMMy 3€MIIIHBIX MacC. Y KaXIO0W BEPLIMHBI
KBaJPaTOB BBIMHUCHIBAIOT pab04Me OTMETKH, TMOKA3bIBAIOIINE BBHICOTHI HACKHIICH WITH
[UIyOMHBI BBIEMOK W TMPOBOJAT JIMHHWIO, Pa3TPAHUUYMBAIOIIYI0 HACBIU OT BBIEMOK

HA3bIBAEMYIO JIMHUEH HYJIEBBIX padoT.
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Touku HyNEeBbIX pabOT, pacloiIOKEHHbIE HA CTOPOHAX KBAJPaTOB, ONMPEACIISIIOT
METOJIOM HHTEPHOJIALMA MEXKIYy CMEXHBIMU PAaOOYUMU OTMETKAMU, HWMEIOIIUMHU
pa3HbIE 3HAKH.

4. OnpenenuTh rpaHUIbl BBIEMKH M HACHINU 1O (GOpMYyJIEe U OTOOpa3UTh Ha PUCYHKE

22.

aH+ aK

rae a,— pabouas OTMETKA HAYaJIbHOM TOUYKH CTOPOHBI KBajipaTa, M
ax— paboyast OTMETKa KOHEUHOM TOYKH CTOPOHBI KBaJipaTa, M

L - AJIJMHA CTOPOHBI KBaJpaTa, M

@, ,__ 0133
a,+a, 0,133 +0,084

Y = & ‘= 0,138 20 = 9,67 Xy, =

‘ — *20=12,26
™ o ata, 0,133 + 0,142 !

- _ 0,043 - 0 g 0043 ..
T e, "1=5,643+0,084 2°= 877 Xew=a20- "% 6,043 + 0,050 20 = 9%
-G _ 0,238 -
Xoi0 'a’ + :um . '0’238 + 0’050.20 = 16,53
094831 0,1612 0,133 3 -0,142 »




O06beM 3eMIISIHBIX pabOT MO METOAY KBaApPaTOB IMOJCYUTHIBAIOT IS KaXIOTO

KBaJpaTa WM ero 4actu 1no ¢Gopmyinam reoMeTpuu.

5. [Togcuntath 00BEM 3eMIISTHBIX PaOOT.

Puzypa N2 1

V,=S8,*h,,
S,=a*b=400M

. 0,483 + 0,161 + 0,273 + 0,043
- 4

pa

= 0,24M

V,=400 *0,24 = 96’

Puzypa N2 2
V.8, %k,
a*b
S,= —5

a=20-6,77=13,23m
b=20-12,26 = 7,74m

}2 » ’ 2

S, = 13 32 7,74 = 51,20M
0+0+ 0,084

hw= —_— - 0,028M

V,=51,20 * 0,028 = 1,434M’

Puzypa N2 5

V,= . hcm

ss - Sm ” Sq

S, = 400 - 59,277 = 340,723M"
0+ 0+0,142 + 0,242 + 0,084

Duzypa N2 3

V,=8,*h,,
S, = S,, S,

S, =400 - 51,20 = 348,8M"

h 0,043 + 0,161 + 0,133 +0 + 0

3 = 0,0674M

V,=2348,8*0,0674 = 23,509M

Dduzypa N2 4
. 84 g h"-‘
a*b
S, = '
12,26 * 9,6 2
S, =222 907 - 59,277M
huu = —BM = 0,0443M

V,=59,277 * 0,0443 = 2,626 M’

Duzypa N 6
Ve=S,*h,,
a*bh
Se= 2 it

a=20-16,53 = 3,47M

hops = 5 = 0,0936M b=20-09,25=10,75M
V, = 340,723 - 0,0936 = 31,892M" S, = 34721075 _ 18 6513’
hc’.‘ = O_+O+TO& = 0,0167M
V,=18,6513 - 0,0167 = 0,3115M°
duzypa N2 7
V,=S,*h,
S, = S,,,,, S,

8, =400 -18,6513 = 381,3487M"

0+0+0,273 + 0,043 + 0,238

-

p.7 i 5

= 0,1108m

g )
ety

V,=381,3487-0,1108 = 42,253M’
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Puzypa N2 8 Puzypa N2 9
Ve=85,* hcp.a V,=S5,* hepm
a*b sp - Swmo ~ S,
Si=—3 S, =400 - 31,31 = 368,69M"
S, = 9,252'6,77 = 31,31M hw __o+o+ 0,084 ;0,305 +0,050 _ 0,0878M
hes = e 30’043 = Q,0143M V, = 368,69 - 0,0878 = 32,371M’
V,=31,31-0,0143 = 0,448M°
Puzypa N2 10
Vm pa Sm * hcp.w
8.=2a%b
S,, = 400M”
h 0,084 + 0,242 + 0,347 + 0,305 = 0,2445M
ep.ao 4 ’
V., =400 *0,2445 = 97,8M°
6. JlaHHbIe 110 TI0/ICUETY 00beMa 3eMIISTHBIX Pa0OT 3aHOCATCS B TaOIUIY
O0BeM
Ne puryp I[Tnomans, M2
BBIEMKA HACBIITb
1 400 96
2 51,20 1,434
3 348.,8 23,509
4 59,277 2,626
5 340,723 31,892
6 18,6513 0,3115
7 381,3487 42 253
8 31,31 0,448
9 368,69 32,371
10 400 97,8
Htoro 164,836 163,8085
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Ilpakmuueckaa padoma: O6padomka mamepuanios nojies020 mpaccupoeanusl.

Lenv padomuwi:

1. Hayuumbwcs 8b1nousams 00pabomiy noaesoco HCypHaia HUBeIupoB8anusi mpacchoi.
Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHAODTIEHCHOCHIU.

- pabouas mempaoe.

B pe3ynomame 6vinonnenus npakmuyueckoii padoomusl CmyOeHm 00HCEH:
3HATh: METOJUKY 00paOOTKU PE3yJIbTATOB HUBEIUPOBAHUS TPACCHI.

yMeThb: 00pabaThIBaTh MOJIEBOM KypHAJl HUBEITMPOBAHUS TPACCHI.

MeToauka BbINOJHEHUS PA00ThI

HavaibHy!0 MU KOHEYHYIO TOUYKM TpPacChl IMPHUBSA3BIBAIOT K HMMEKOLIMMCS HA
MECTHOCTH MMyHKTaM I'€0JIe3M4eCKOro MmiaHoBoro ooocHoBanus. Ha Tpacce orMedarot
touku yepe3 100 M ogHa OT ApYroil, 3TM TOUKU HA3bIBAKOTCSA MUKETAMHU, a ICUCTBUS,
CBSA3aHHBIE C WX YCTAaHOBKOH, - pa30MBKOM muKeTaxa. [IMKeThl 3aKperuisitoT Ha
MECTHOCTH JEPEBSIHHBIMHU KOJIbSIMHU, 3a0MBa€MbIMH BPOBEHb C 3e€MJICH. DTU KOJbS
Ha3bIBAIOTCS TOYKaMHU. PsjgoM ¢ Toukamu 3a0MBarOT BTOpPOM, OoJiee IJIMHHBINA KOJI,
HA3bIBAEMBIA CTOPOKKOM, Ha BEPXHEW CTECAHHOW T'pPaHW KOTOPOTrO MHUIIYT HOMEP
nuketa. Hawamo Ttpaccel o6o3HauaroT HyneBbiM mnuketoMm [IKO. Tlocnemyromiue
MUKEeThl 0003Ha4yaroT B mopsike Bo3dpactanus HomepoB: [IK1, IIK2 u T.a. Ilpu
pa3OMBKE TIMKETaka Ha BCEX XapaKTEepHBIX TIeperudbax CKAaTOB MECTHOCTHU
YCTaHABJIMBAIOT JOMOJHUTENIbHBIE TOUKH, HA3bIBAEMBIMU ILTFOCOBBIMU (+ 70; +55 cMm.

puc. 23).
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HugenupoBanue Mexay penepamu

Pni1 - Bpemennbi penep (xoneswsiit penep) P27 - Cressiol penep

Th - anreGpauueckan CyMMa NPessilen HIBEMPYEMOrD YHACcTKa Hasansiusi penep
Hpn11 = Hy- oTMenc sonesioro penepe 8, = 1573 - OTCHET 1O YepHOR CTOpOHE
Hpnooy = Hy- OTMETKE HANNLHOMD penepa a, = 6274 - OTCHET N0 KPACHOH CTOPOHE

L - AAMHA XOAA B KWIOMETPaX

Puc. 23

HupenmnpoBanue 1o Tpacce NPOBOAWIOCH HUBEIMPOM II0 OJHOM mape
JIBYCTOPOHHUX pEEK CIOCO00M «H3 cepenuHbD». Jlamee OCYIIeCTBIAIOT 00padOTKy
HUBEJIMPOBAaHUS TPACCHI.

1. BeiOpath OTMETKY HAa4aJIbHOTO perepa B KypHaJl TEXHUYECKOIO HUBEJIUPOBAHUS
o Tpacce (cM. Tabn. Ctp. 58).

[TosryueHHbIE HCXOAHBIE OTMETKM 3amuchiBaloT B rpady Ne 14 sxypHana
TEXHUYECKOTO HHUBeIupoBaHus (cM. Tabn. crp. 58), TpPOTUB HOMEPOB
COOTBETCTBYIOIIHX ONOPHBIX PENEPOB.

2. B rpadax 6 m 7 3amucarh BBIYHMCICHHBIC HA CTaHIIMU MPEBBIIMICHUS N, MM, IO
dbopMysaM, BBIYMCIUTH TPEBBIMICHHUs Ny, O oTdyeram yepHOW u hg, MM, KpacHOi

CTOPOH PCCK MCIKAY CBAZYIOIINMH TOYKAMHU HUBCIIMPHOTO X044a:

hq = thleaq'Bq;

hK = hKCT1=aK-BK1

T€E Ay, ax - OTYETHI MO 3aJAHEN PEUKE, MM;

By, Bx— OTYETHI IO IEPEHEN PEUKE, MM.
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Ecnu npeBbllieHus MOTyYaroTcs CO 3HAKOM «IUTKOCY», UX 3alUCBIBAIOT B rpady Ne
6, ecnmu co 3HAKOM «MuUHYC», B rpady Ne 7. Tak mocienoBaTeIbHO BBIUMCISIOT B
XKypHaJle Ha KaXJIOW CTAaHIUM BCE MPEBBIIICHUS MEXIY CBA3YIOIIMMHU TOYKAMHU XOa.
Jlomyctumast morpemHocts f, MM, MeXTy MPEBBIIIICHUAME OIpeesisseTcs o GopMye U

HE JOJDKHA MPEBBIATH + 5 MM;

f = he-h..
Breraucistor cpennee 3HadeHue MpeBbimeHus hep, mm, o gpopmyie:
hep= (ha-hy)/2

3. Ilepen Tem Kak BBIUUCIUTHL OTMETKU CBS3YIONIMX TOYEK HHUBEJIMPHOTO XO/Ia,
HEOOXOJIMMO B XypHaJIe TEXHUYECKOTO HHUBEJIHUPOBAHUS BBINOJHUTH MOCTPAHUYHBIN
KOHTPOJIb IPAaBUIILHOCTH BBIUMCIICHUI CPETHUX MPEBBILIECHUM, JJIS1 YETO:

- CJIOKHTh PEe3yJbTaThl OTCUETOB MO pelKaM, 3allMCaHHBIC OTMAEIIBHO B BEPTUKAIBHBIX
rpadax Ne 3,4, 6,7, 8 u 9. Pe3ynbTaThl CyMM 10 KaxAa0¥ rpade 3anucarh noj Kaxiaou
rpadoii JaHHOM CTpaHUIIBI,

- pasHocth cymm no rpadam Ne 3, 4 nmomkHa ObITh paBHa CyMME IMPEBBIICHUM,

MOACYMTaHHBIX 10 Tpadam Ne 6 u 7, T.e. mosrydaeM popMyy:

(a)s — (B)a= (h)s + (h)7;

- CyMMa CpeIHUX TpeBblmenuii mo rpadam Ne 8 u 9 gomxHa OBITH paBHOW MOJOBHHE

CyMMBI TIpeBbITIeHUH 110 Tpadgam Ne 6 u 7, T.e. mosrydaeM Gopmyiy:

(s + (n)e = 0,5 {(h)s + (h)7}.

4. Tlocyie BBITIOJIHEHUS! MOCTPAHUYHOTO KOHTPOJISI BBIYUCIUTH HEBS3KY fh, MM, CyMMBI

TPEBBINICHUH N, IO HUBETUPHOMY X0y IO (POpMYyJIam:

Ahy = {(2h)s +- (2h)e} — (H Prat — Hpn227)

nimn
Ahq) =3 hcp = (HKOH - HHaq);
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5. BplUHMCIUTH JOMYCTUMYIO BEIMYMHY HEBS3KH Fhyon., MM, CYMM MNpEBBIIIEHUN

HUBEJIMPHOTO X0/a 1o GopmyJie:

[Ah]=+ (50 * L ),
rae L — qiomHa xoma, KM.

6. YOenuBminch, 4TO BEJIMYMHA HEBSA3KH XoJa MeHbIne pomyctumon Ahg < [Ah],

BBIYUCIIUTH MONPABKU CPETHUX NPEBBIIEHUNA Vhep, MM, 110 pOpMYJIE:

thp=—Ahq,/n ,

€ N — 9ucCjIo CpEeaHuX HpeBBIIHeHI/Iﬁ B HUBCJIIMPHOM XO/JC.
7. Ilo HCIIPABJICHHBIM IIPCBBINICHUAM BBIYHCIIAIOT OTMCTKHU H, M, TOYCK (HI/IKGTOB) I10

dbopmyie:

HHKO = H P 227 + hCTl'

[TonyueHHyto OTMETKY 3anmuchiBalOT B rpady Ne 14. B Takoil mocliie1oBaTeIbHOCTH
BBIUHUCIIUTh OTMETKH BCEX OCTAJbHBIX CBA3YIOIIUX TOYEK, 3AIMCBIBAas UX 3HAUYCHUS B
rpady Ne 14.

KoHTposieM TIpaBUJIBHOCTH BBIYMCIEHHUS OTMETOK CBS3YIOIIUX TOYEK CIIYXKHUT

IMOJIYUYCHHUC HCXOI[HOﬁ OTMCTKH KOHCYHOI'O PCIICpaA.
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}KypHaJI TEXHUYCCKOI'0O HUBCIIMPOBAHUA TPACChI

OTtcyeTsl 1o perike, IIpeBritieHus1, MM = BricoTa
MM E TOYEK, M
= s
g 2 ) Brranc- Cpemnne Hcmpas- §
s 2 o = JICHHBIC JICHHBIE 2 8 §
J2 |g | | - : g
2 = = S, 3 5| =
g |5 |3 2 | &
= g + - + - + - 2 3 5
[:m ~ eI
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Pn | 1573 -2 170,006
. 227 | 6274 1187 1186 1188
1185
TIKO 2760
7459 168,818
KO | 2715 -1
7415 0802 0802 0801
2 0802
K1 1913
6613 169,619
LK1 | 2039 -1
3 6735 0325 0326 0325
K2 1714 0327
6408 169,944
K2 | 2811 -1 169,944
7513 0300 0299 172,755
4| +70 2003 170,752
0301
0299
TK3 2510
7214 170,243
K3 | 1232 -4
S 5929 1682 1682 1686
K4 2914 1682
7611 168,557
IK4 | 1111 -4
5809 1793 1797
6 | +55 2951 1792 171,475 168,524
1794
K5 2903
7603 166,760
IIKS | 2142 -1
. 6844 0288 0289
K6 2430
7132 166,471
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2a | Zs
60142 | s7184
2228 . 3251

2856 - 9898

2
= - 3521

Zzg;)l ?&)f Z(+)

NoCTpaHnyHbiil KOHTPONDL

z(-)|
1428 4949
_ 1428 - 4548 =
= .3521

[Tponomkenue TabIUIIBI

OrtcyeTsl 10 petike, [peBbimenus, MM > BricoTa
MM < TOYEK, M
=
=
g | = Bborunc- Cpennue Hcripas- 2
= E 2 JICHHBIC JICHHBIC = . -
A o = 2| 8 s
© ol 9] = g = E am
g o 5 + - + - + - 2 = 8,
= |2 S|z |5
= = | A =
1 2 3 4 5 6 7 8 9 10 11 12 13 14
1K6 | 1719 -2 166,471
6417 0792 0792 0794
8 K7 0792
2511
7209 165,677
IK7 | 2310 -1
7011 0105 0106
9 0105
K8 0105
2415
7116 165,571
IIK8 | 2932 -4
7632 2480 2476
10 K9 2481
0451 2479
5153 168,047
K9 | 2484 -2
+70 7182 0962 0961 0959
11 0960
TK10 1522
6222 169,006
1IK10 | 1418 -2
12 6116 0807 0805
Ppll 0806
0612 0808
5308 169,811
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NocTpanuyns® KORTPOARSL

Ia | Xe I{+_IE{-]IE[+J I(-)
s | W s | 17 b | BN
= T = 33
= TR
KOWTDOM NO X0y
g |8 3
d15| |T]T |68 s
p Y " [
a | a HFAPANN e
+ I + I + "
b 2 =] b il x
Zh={ia-Ln)f2= Ehg, p2= Zhw'k Mpen =193 g
=170 M = TOMm =170 UM
Npuseps: BoluMCAEHWI:

Mpessauenwe hy, = a, - 8
Myt = 1573 -2760 = - 1187 (mm)
fy = 3 - B
heort = 6276 - 7459 = -1185 (mm)
Ormerxa
Hrwo = Hprpo7 + Ngry = 170,006 + (-1,188) = 168,818 (m)
TOPU3OHT MHCTPYMEHT
FN. =MNpeo +ay
a, - 3annuii orcyer Ha K2 no YepHoi cTopoxe
M. = 169,944 + 2,811 = 172,755 (m)
OTmMerxa nmocoBOW TO4KM
Hizp =T.W. - ¢ = 172,755 - 2,003 = 170,752

KoHTpOib NpK HUBEAMPOBAHNK MeEXY
penepamu

Ahg = Th - (Hy - Hy) = 0,170 - (169,811 - 170,006) =

= 0,170 -(-0,195) = +25 MM
[&Ah] = £ 50 MuX

MA%([M],mmm+ﬁmm

CPE/HHM NPEeSHILEHMAM C 0BPaTHLIM 3HAKOM.
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Ilpakmuueckaa padoma: I'eodezuueckas no02omoeKka OAGHHBIX 0151 6bIHOCA 8

Hamypy npoeKmHbvIX 1J1eMEeHmM 08.

ILlenv pabomuwr:

1. Hayuumocsa evinocumo 6 Hamypy AUHUIO 3a0AHHO20 HANPABIEHUS U NPOEKMHOU
ONIUHDBL.

2. Hayuumovcsa ewvinoanames HeobXoOumvle pacuemvl OIS 8bIHOCA 8 HAMYPY
NPOEKMHOU 8bLCOMbL MOYKU.

Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHAODTICHCHOCTIL.

- pabouas mempaob.

B pezynomame evinonnenusn 1ab6opamopuoii padomvl CmyoeHm O0NAHCEH:

3HATh: METOJMKY BBIHOCA B HATypy JIMHUU 33JaHHOTO HAIIPaBJICHHUS U MPOCKTHOM
JUTUHBI, IPOEKTHOUW BBICOTHI TOUKH.

yMeTh: IOJTOTOBUTH JAHHBIC JIJII BBIHOCA B HATYpPy MNPOEKTHON BBICOTHI TOYKH,

quTaTb pa36HBOqHBIﬁ YCPTCIK.

MeToauka BbINOJHEHUS PA00ThI

Ha ocHoBaHuu reone3nyecKux TMOCTPOCHHM Ha CTPOUTEIBHOM ILIOIMIA/IKE
ONPEAETSAIOT MOJOKEHUE BCErO0 COOPYKEHHS B IIEJIOM WJIM OTACIBHBIX €ro 4acTeu B
J1aHe U 1o BbICOTE. OCHOBHBIMHU DJIEMEHTAMH T€0JIE3UYECKUX ITOCTPOCHUM Ha
CTPOUTENHHOM TUIOMIAIKE SIBISIFOTCS:

- TIOCTPOCHHE HA MECTHOCTH JIMHEWHBIX OTPE3KOB 3aJaHHOW MPOEKTOM
JUIMHHBI;

- TOCTPOEHHWE HAa MECTHOCTH TOPU3OHTAJIBHBIX YTIJOB 3aJIaHHOW MPOEKTOM
BEJINYUHBI;

- BLIHCCCHHC Ha MCCTHOCTBb TOUYCK C 3aJdHHBIMHU IMMPOCKTHBIMHA OTMCTKAMU,
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1. BeiHeCTH B HaTypy MPOEKTHYIO JTUHUIO
Boinectu Ha MectHoct  och 31aHus CD (cMm. puc. 24)cnocoOoM MOJSPHBIX
KOOPJIMHAT OT YCJIOBHOTO ITyHKTAa T'€0JIe3UYEeCKO OCHOBHI AB Ha ocHOBaHHWH

HCXOAHBIX TaHHBIX.

puc. 24

Ilopsook évinonnenus 3a0aHus.

- YCTaHOBUTH TE€OJOJIUT B TOUKY A U MPUBECTH NMPUOOP B paboyee MOJ0KEHHE.

- OpueHtupoBaTh TPyOy Ha TOuky B w mo yriay Pa , anuHe JuHUK da,

3auKcHpOBaTh HampasieHue Ha Touky C.

- YCcTaHOBUTH T€OJOJIUT B TOUKY B 1 mpuBectu mpubop B pabouee moyioKeHHeE.

- OpueHTHpOBaTh TPYOy Ha TOUKY A | 10 yriy P, JulMHe JIMHUH O 3a(UKCHpPOBATH

HarpaBJjeHue Ha Touky D.
- 3mepuTh nonmydeHnyto JuymHy ocu 3aaHus CD mpu momomu pyieTky.

- I[aHHBIC ITO BBIHCCCHHUIO OCH 3aaHHIA 3aHCCTH B Ta6J'H/II_Iy.

Ne
/o BA BB dAa M dBa M CD: M
1 54930 35%5’ 1,918 2,273 2,053

5. BbInonHUTh HEOOXOAMMBIE pAacUeThl NIl BHIHOCA B HATYpPy MPOEKTHON BBICOTHI
TOYKH (CM. puc. 25).

[Tycth TpeOyeTcst Ha MECTHOCTH OTMETUTh TOUKY B, KoTopas Haxoauiach Obl
Ha 3aJIaHHOM NPOEKTHOM ropusoHte Hy, = 165,300. [l aTOro mocepenuHe MexIy

perepoM M M3BECTHOM OTMETKOM Hpe,  Toukon B ycranasmusaror Husenup. Ilo
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pelike, cTosield Ha penepe, Npous3BoAAT orcueT a = 0939, BBIYMCIAIOT TOPU3OHT
nactpymenTa Hj = Hpen + 2 = 167, 254 u paznocts Hi — Hyp = b = 1954, Dra paszHocTs
b ropu3oHTa WHCTpyMEHTa W TPOCKTHOTO TOPU30HTA HMMEET BEChbMa OOJBIIOE
3HAYEHUE JJIs1 CTPOUTENSI U HA3bIBACTCS BBICOTOW MPOEKTHOM peiiku. Ilocie atoro B
Touke B ycraHaBiaMBaroT pelky Tak, 4TOOBI Ha HEW ObLT OTCUeT, paBHBIM b (BbICOTE
MIPOEKTHOM pENKH), MpU KOTOPOM BBICOTA ISATKH PEHKH M OyJEeT paBHA MPOEKTHOM
orMmetke Hyp. Ilog msaTkoil peliku Ha NpeaBapUTENIbHO BKOIAHHOM CTOJIOE (MOXKET
ObITh, Ha CTEHE CYIIECTBYIOIIETO 3JaHUS, COOPYKCHHS) OTYETIMBOM PUCKOU
(DUKCUPYIOT TMOJOKEHHE HCKOMOI'O IMPOEKTHOTO TOPU30HTA (HAmpumep, OTMETKU

YHUCTOTO I10JIa IICPBOI'o 3TaKa BO3BOANMOI'0O 3,Z[aHI/ISI).

167,254 ﬁ

N H,

Puc. 25

llopsook evinonnenus 3a0aHus.

- YCTaHOBUTDH HUBEJIMP HAa CTAHLMIO B YCTAHOBJIEHHOE HA MECTHOCTH MECTO.

- [IpuBectu mpubop B paboyee MoI0KEHUE.

- [Ipon3BecTr OTCUET IO peMKe, CTOAIIEH HA perepe.

- BbImosHUTh HEOOXOIMMBIE BBIYUCICHHS IS OMPENETICHUS BBICOTHI MPOEKTHOMN
PEUKH.

- YCTaHOBUTH HHUBEJIMPHYIO PEUKY TaK, 4TOOBI BBICOTA ISITKU PEHKH OblIa paBHA
IpoeKTHOU oT™MeTKe Hyyp.

- Ilog msaTKOM peiiku OTUETIMBOM PUCKOW 3aUKCHPOBATH IMOJOXKEHUE HCKOMOTO

IIPOCKTHOI'O 'OPHU30HTA.
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- I[aHHI)IC 10 BBIHCCCHHUIO B HATypy TOUYKHU C HpOCKTHOfI OTMETKOM 3aHECTH B

Ta0IuUILy.

Ne BricoTa
HUBEJIN- OtrMmetku| OTCcUeThl I'opuzoHT [IpoekTHas | MPOEKTHOM
PYEMBIX TOYEK, M | IO peiike, | MHCTPYMEHTa, | OTMETKA, M | PEHKH, MM
TOYEK MM Hi, m
Per. 166,315 0939 167,254

KOHTPOJIb
B 165,300 1954
KOHTPOJIb
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KpuTtepun onieHKH BBHINOJHEHUS CTYJA€HTAMH OTYETHBIX padoT

Ne | OuenuBaemsie Meton ['paHrYHbBIE KPUTEPHUU OLICHKU
TL.I1. HABBIKH OIICHKH OTnmyaHO HeynosnerBopu-
TEJIBHO

1 2 3 4 5

1 | Otnomenue k | Habmoaenue | Bce maTepuasnbl B oTBenennoe nis
pabore. PYKOBOJMTE- | IPEJICTABICHBI B | pabOThI BpeMsi He

JI51, MPOCMOTP | YKa3aHHBIN CPOK, | YIIOKHIICS.
Marepuana. HE TpeOyIoT JleMoHCTpHpYET
JOTIOJTHUTENIBHOTO | TIOJTHOE Oe3paznnyue
BPEMEHH Ha K pabote, TpeOyeT
3aBEpIICHNUE. MTOCTOSTHHOTO
TABIICHUS TSI
BBITIOJTHCHHUS
3aJIaHus.

2 | Cnocobnocts | [Ipocmotp Yertko 3anonuser | He cmocoben
BBITIOJIHATD MaTepHAaJIOB. | JKypHAaJIbI UCITIOJIb30BATh JaXKe
BBIYHCIICHUS. U3MEpEHUN U pocTenime

BBITIOJTHSAET apu(pMeTHIecKre
BEIUWCIICHHUA. be3 | neficTBUS M1
3aTpyIHEHU MOJIyYCHUS
BBITIOJTHSICT KOHKPETHOTO
BEIYHCIICHUS B pesynbrara. bombioe
BEJIOMOCTSIX. YHUCJI0 OITMOOK B
BBIYHCIICHUSX,
TpedyeTcs
JIOCKOHAJTbHAs
poBepKa
PE3YNIbTATOB.

3 | Ymenue Ha6nronenue | bes He cniocoben
UCIIOJIB30BaTh | PYKOBOJUTE- | IOTIOJHUTEIBHBIX | UCIOJIb30BaTh 3HAHUS
TIOJTYICHHBIC JI51, IPOCMOTP | TIOSICHEHU I U3 OJIHOTO pazjena
paHee 3HaHUA | MaTepuayioB. | (ykazaHUM) MIpY PELICHUY 3a7a4
Y HaBBIKA JIJIS UCIIOJIB3yET pa3zeIoB CMEKHBIX
pereHus HABBIKA U YMEHUS, | TUCIIUATIINH.
KOHTPOJIbHBIX MIOJTYYCHHBIC TIPH
3azay. U3YYCHUHU

JTUCITUTITUHBI:
«MaTeMaThuKay,
CMHKEHEepHas
rpaduka,
«Muadopmatukay.
4 | Odopmuenue | [IpocmoTp Bce marepuarsi Pabota oopmiiena B
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paboTHI MaTepuangoB | 0(hOpMIICHBI BBICIIEH CTENEHH,
COTJIACHO HEOPEIKHO
CTaHIapTHBIM JlemoHCTpHpyeMble
TpeOOBaHUSIM 3aMyCy BBIYMCICHHUMA
WHCTPYKITUH, IPOCTO HE MOTYT HE
rpaduka Ha IIPUBECTH K
BBICOKOM YPOBHE | TOTIOJTHUTEIbHBIM
omuOKam
YmMmenue CobecenoBa- | I'pamoTHO IToka3wiBaeT
OTBEYaTh Ha HUE OTBEYAET Ha HE3HaHHEe MpeaMeTa
BOIIPOCHI, MOCTABJICHHbBIE MIpU OTBETE HA
MOJIb30BATHCS BOTIPOCHI, BOIIPOCHI, HU3KHUI
npogeccuo- UCIIONB3YS UHTEIJICKT, Y3KHil
HaJLHOU U npodeccuo- Kpyrosop,
oOmen HaJbHYIO OrpaHUYECHHBIN
JIEKCUKOM TIpH JIEKCUKY. MOXKeT | CJIOBapHBIN 3ariac.
caaude 000CHOBaTh CBOIO | UeTKO BhIpaKeHHAs
OTYETHON TOUKY 3pCHHsSI 10 | HEYBEPEHHOCTD B
padoThI npobsieme. YeTko | OTBETax U JEHCTBUSX

BUINUT LICJIb.
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