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I. IOSACHUTEJIBHASA 3AIIMCKA

JIist 3aKkperuieHus] TEOPETUYECKUX 3HAHUN W MPUOOpETEeHUsS HEO0OXOIUMBIX
NPAKTUYECKUX YMEHHH MporpaMMod  MpeayCMaTpUBAIOTCS J1abOpaTOpHbIE U
MpakTU4YEeCKUE pabOThI, KOTOPhIE MPOBOMASTCS MOCIE U3YUEHHUS COOTBETCTBYIOIIETO
yaeOHOro Martepuaysia. OT4EeTOM O BBITIOJHCHUW 33JaHUN SBISETCS 3alOJTHEHUE
paboueit Terpaau mno [IM O01. Opranuzanus paboT MO MOHTaxy, PEMOHTY H
MyCKOHANAJ0YHbBIM paboTaM MpoMbIIUIeHHOTO oOopynoBanus MK 01.03.
['eone3nueckoe COMpOBOXKACHHE MOHTaXHBIX padoT Paszmen 1. [loaroroBka k
MOHTaXHBIM PadOTaM.

JlaGopatopHble pabOThl  MPOBOMASTCA C UCIIOJIb30BAaHUEM MPUOOPOB -
nuenupos: H3, 2H — 10JI, HC 4, VEGA L30; nuenupnsix peex: PH — 3000,
VEGA TS 3M; teomomutoB 2T30, 2T5K, 4T30I1, VEGA TEO - 20; nazepHoro
nansHoMepa Leica Disto ™ A3.

st 6onee 3(PGHEKTUBHOTO UCIOJIB30BAaHUS BPEMEHH, OTBOJUMOIO JJIS
MPOBEICHMS MPAKTUYECKUX M Ja0OpaTOpPHBIX 3aHATUNA, HEOOXOIMMO, YTOOBI
CTYJIEHTbl TMOJTOTOBUIUCH K pabore 3apanee. OHU JOJDKHBI  OTYETIUBO
MPEJCTABIATH ce0e 1eJIb KaXKJI0r0 3aHsATHS, €€ TEOPETUUECKUE OCHOBBI, YCTPOUCTBO
reo/Ie3nYeCcKuX NpudOpoB, MPUMEHAEMBIX B paboTe. [1oArOTOBIEHHOCTh yYalIuxcs
K TPOBEACHUIO  3aHATHM  JIOJDKHA  KOHTpoJimpoBaThcs. Uem  Oobiie
CaMOCTOSITEJIbHOCTU TMPOSIBUT Yy4YalllUMCS TPU BHIIOJHEHUU 3aJaHUM, TeM OO0JIbIle
3HAHWM, HABBIKOB U YMEHUM OH MOJIYYHT.

B pezynomame oceoenus I[IM 01. Opeanuzayus pabom no MOHmMAdN CY, pEMOHMY U
NYCKOHANAOOYHbIM — pabomam  npomvluieHno2o obopyooeanus MK 01.03.
T'eooe3uueckoe conposodicoenue monmadichvix pabom Paszoen 1. ITloocomoska k
MOHMANCHBIM pabomam
umems nPAKMuUYecKuil Onvim:

- TPOBEACHHS KOHTPOJISI pabOT MO MOHTaXY M PEMOHTY IPOMBIITUICHHOTO
000py10BaHUs C UCIOIB30BaHUEM KOHTPOJIBHO — U3MEPUTEIBHBIX TPUOOPOB;
ymemo:

- COCTaBJIATh CXEMbI MOHTAKHBIX pa60T;



- OJIb30BAThCSI U3MEPUTEIIBHBIM HHCTPYMEHTOM;

- I0JIb30BaThCSl HOPMATHUBHOM U CIIPABOYHOM JIUTEPATYPOM;

3Hamp:

- KJIacCU(PUKALIUIO M HA3HAYEHUE U3MEPUTEIbHBIX HHCTPYMEHTOB;

- NpaBWIA TEXHUKU OE€30MaCHOCTH MPHU BBINOJHEHUM MOHTAXHBIX W PEMOHTHBIX
pabor.

VYKka3zaHHble 3HaHUST U YMEHHUS SABJSIIOTCA  DJIEMEHTaMH OOLUX |
npodeccuonanpupiii komneteHnuit [IM 01, Opranusamus paboT MO MOHTaXY,
PEMOHTY M IyCKOHAJIAJOYHBIM paboTaM MpOMBIIUIEHHOTOo oOopynoBanuss MJIK
01.03. I'eone3nueckoe conpoBoXkaeHUEe MOHTaKHBIX paboT Paznen 1. Iloaroroska k
MOHTaXHBIM paboTaM:

IIK 1. 1 Oprann3oBbIBaTh U OCYIIECTBIATh MOHTAXX U PEMOHT IIPOMBIIIJIEHHOTO
000pyI0BaHUsI HA OCHOBE COBPEMEHHBIX METO/OB

[1IK 1.2 PykoBoauTh paboTamu, CBSI3aHHBIMH C IPUMEHEHHEM TPY30I0IbEMHBIX
MEXaHHU3MOB, [P MOHTAXE€ U PEMOHTE NMPOMBIIIIEHHOTO 000PYJOBaHUS

[1IK 1.3 [IpoBoAUTH KOHTPOJIb PabOT MO MOHTAXKY U PEMOHTY MPOMBIIUIEHHOTO
000py10BaHUs C UCTIOIb30BAaHUEM KOHTPOJIbHO-U3MEPUTENBHBIX TPUOOPOB

ILK 1.4 TIlpou3BoauTh MyCKOHAJIAJO4YHbIE pabOThl W  HUCIHBITAHUS
MPOMBIIUIEHHOTO0 000PY1I0BaHUA MOCJIE PEMOHTA U MOHTa)Xa

IIK 1.5 CocraBisaTe JOKyMEHTANMIO JUIS TPOBEACHUS PabOT MO MOHTaxXy H
PEMOHTY MTPOMBILIEHHOTO0 000PY10BAHHUS

OK 1. TloHumarh CYIIHOCTh W COIMAJBHYI0 3HAYMMOCTb CBOEHW Oymyiien
npodeccru, MPOSBIISTh K HEW YCTOWUYUBBINA HHTEpEC.

OK 2. Opranu3oBbiBaTh COOCTBCHHYIO JEATCIBLHOCTH, OMPEACIATh METOMbI H
CIOCOOBI BBITMIOJTHEHUST TPOPECCUOHANIBHBIX 33714, OIEHUBATh X d()PEKTUBHOCTD U
Ka4eCTBO.

OK 3. Pemarb npoOnembl, OLEHMBATh PUCKM WU MNPUHUMATh PEIICHUS B

HCCTAHAPTHBIX CUTyaluAX



OK 4. OcyuiecTBasiTh MOUCK, aHAIU3 W OLEHKY MH(pOpMaluu, HEOOXOIUMOI
JUISL TIOCTAHOBKH W pEIIeHUS MPOPECCHOHANBHBIX 3a7ad, NPO(EeCcCHOHATBLHOTO U
JUYHOCTHOTO PA3BHUTHSI.

OK 5. Hcnonb3oBaTh HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUU B
poeCCHOHATTEHOM NESITEIIBHOCTH

OK 6. PaboraTh B KOJUIEKTHBE M KOMaHJE, oOecIeuunBaTh €€ CINIOYCHHE,
3¢ PeKTUBHO 00IIATHCS C KOJIJIETaMH, PYKOBOJICTBOM, IOTPEOUTEIISIMH.

OK 7. CraBuTh 1I€HM, MOTHBUPOBATHh JEATEILHOCTh IOJYMHCHHBIX,
OpraHU30BbIBAaTb U KOHTPOJMPOBaTH HUX padOTy ¢ TMpUHATHEM Ha ceds
OTBETCTBEHHOCTH 32 PE3yJIbTAT BHIIIOJHEHUS 3aaHUS

OK 8. CaMocToATEeNnbHO ONpEeAeNaTh 3aJadyd  NpOo(EecCHOHATBHOTO H
JUYHOCTHOTO Pa3BUTHS, 3aHUMAThCS CaMOOOpa30BaHUEM, OCO3HAHHO IJIAHUPOBATH
MOBBINICHHUE KBATU(UKAITUH.

OK 9. bbITh TOTOBEIM K CMEHE TEXHOJIOTHMH B MpodheCCHOHAIBHOM

ACATCIBHOCTH.



IHEPEYEHb TNTPAKTHUYECKHUX PABOT

No KomnuectBo
n/m HanMeHnoBaHue npakTuueckux padbot 1acon Ha
BBITIOJTHCHUE
paboTHI
1 Pentenne 3amau Ha MaciTaObl. 2
2 Omnpenenenue BHICOT TOYEK. BhlunciaeHne yKJIOHa JTUHUU 2
U IOCTpOCHHE MPOhuUIs.
3 Brraucnurensaas 00paboTKa TEOJOJIMTHOTO X012 2
4 HaHeceHne ToO4eK TEOJOJIMTHOIO X0/1a Ha IUIAH 2
3) Brruncnenue 0TMETOK MOBEPXHOCTH (PyHIAMEHTA. 2
6 BoeruucnurenbHas 00padoTKa xKypHaia HUBEIUPOBAHUS 2
OTIOPHBIX TOBEPXHOCTEH.
7 Cocrapnenue npoduis o ocu ONOPHBIX MOBEPXHOCTEH. 2
8 BbIHOC B HATYypy NPOEKTHBIE AIEMEHTHI. 2
9 [Tepenada OTMETKH ¢ UCXOTHOTO HA MOHTAKHBIN 2
TOPU30HT
10 OnpenesneHue BbICOTHI TPYAHOAOCTYITHON TOYKHU. 2
11 OnpeneneHre BEpTUKAIbHOCTA KOHCTPYKIUHU. 2
Hroro 22
MNEPEYEHb JIABOPATOPHBIX PABOT
No KomnuectBo
n/m HanmenoBanue nabopaTopHbIX paboT 1acos Ha
BBITIOJTHCHUE
paboThI
1 PaGota ¢ TeomonuToM. BpinmonHeHHE TOBEPOK 2
TEOJI0JINTA.
2 W3mepenne ropu3oHTaIBLHOTO yria 2
3 N3MepeHne BepTUKAJIBHOTO YIila, pACCTOSIHUS 2
4 PaGora ¢ HuBenupoM. BrinonHeHHe  MOBEPOK 2
HUBEIUPA.
5 Onpenenenue MIPEBBIICHUS CIIocoooM 2
r€OMETPUYECKOTO HUBEITUPOBAHMUSI.
6 Onpenenenue MIPEBBILICHUSA CIocoooMm 2
TPUTOHOMETPHUUYECKOTO HUBECIIMPOBAHUS.
7 N3mepenusi COBpeMEHHBIMU TPUOOpamMu. 2
Hroro 14




NHCTPYKLUSA
M0 TeXHNKe 0e30MaCHOCTH NPH BHINOJHEHUM Ja00PATOPHBIX H

NMPaAKTHICCKUX paGOT

[Tpu BBIMTOTHEHUH MPAKTHYECKUX U JIAOOPATOPHBIX PAOOT CTYICHTHI TOJKHBI
cOOJI0/IaTh CIICAYIONINE TTpaBrila TEXHUKH 0€30IMacHOCTH:

1. Crygent, Haxoaschb B JlabopaTopuu, MAOJKEH OBITh TMPEEeTbHO
JUCHUIUIMHUPOBAHHBIM W BHUMATEJIbHBIM, OECIPEKOCIOBHO BBIMIOJIHATH BCE
yKa3aHus MpernojaBaTes.

2. Tlepen HayanoM pabOTHl ¢ MHCTPYMEHTaAMHU W MPUOOpaMU BHUMATEIHHO
U3YYUTE UX YCTPOMUCTBO U MHCTPYKIIMH 110 UX MOJIB30BAHUIO.

3. He pa3zpemaercs pa3dupath nprubOphl 1 HHCTPYMEHTHI.

4. He nonyckaetcsi 6€30TBETCTBEHHOTO 00OpaieHus ¢ puOopamH.

5. He paspemaercs npsMoe HaBeACHHE Ja3epHbIX NpUOOPOB Ha COJHIIE,
HaMEPEHHOE OCJIEIUICHUE TPEThUX JIULI.

6. He mcmonw3yiiTe ma3zepHbie MPUOOPHI BOMHM3U OT caMuX ceOs B TCUCHHE
JUTUTENBHBIX MIEPUOJIOB BPEMEHHU.

7. HauenuBanue TEJECKOMMYECKOr0 BHU3Upa Jla3epHOro mpudopa
HEIMOCPE/ICTBEHHO Ha COJIHIIE WJIM HAa OTPAXXEHHBIN Ja3epHbIi J1y4 (OTpaKeHHBIH OT
METANIMYECKUX WIIA 3€PKaJbHBIX MOBEPXHOCTEW M T.I.) MOXKET MOBpPeAUTH Barim
rjasa.

8. O Bcex 3aMEUEHHBIX CIy4asX HEHMCIIPAaBHOCTU B pabore nmpuOOpoB U
HapyIIeHUs TPaBWI TEXHUKH OE30MAaCHOCTU CTYACHT JOJKEH HEMEIJICHHO
COOOIIUTH MPENOABATEIIO.

9. Ecnu mpowm3o111e1 HeCYaCTHBIN Clydai, TO ClieyeT HEMEIJICHHO COOOITUTh

00 2TOM MpernogaBaTelto.



Ilpakmuueckaa paboma: Pewenue 3a0au na macuimaoul.

Llenv padomeut:
1. Hayuumwsca omnpedensamv OniuHbl OMpe3KO8 HA NIAHE 8 Mepax OAuUHbl HA
MecmHoCmuU U OMKIa0bl8amsv 3a0aniuble OIUHbL Ha NIAHe.
2. Pazsumb HABLIKU BbINOJIHEHUSI MEMPUYECKUX UBMEPEHULl HA MOonocpaguueckom
niaue (kapme).
3. Hayuumucsa paccuumsigams mouHocms macuimaod.
QOobecneuenue:
- NUCLMEHHO - YepMedHCHble NPUHAOTIEHCHOCU,

- pabouas mempaob.

B pe3ynomame 6vitnonnenun npakmuyeckoii padomul Cmyo0eHm OO0NAHCEH:

3HATH: CYTh I'€0JIE3MYECKUX MOHATHI: MaciliTad, TOYHOCTh MaciiiTtada, KapTa, IUIaH,
TOPU30HTAIBHOE MPOJIOKECHUE.

yMeTh: OINpPENEsATh JJIWHBI OTPE3KOB HA IUIaHE B Mepax JIMHBI HA MECTHOCTH M

OTKJIAAbIBATb 3aaHHBIC JJIMHLI HA IJIAHC, BBIIIOJIHATE MCTPHUUYCCKUC H3MCPCHU.

MeToauka BbINOJHEHUS PadoOThI.

Pasmepsl y4acTKOB 3€MHOW TIOBEPXHOCTH W TMPEAMETOB, Ha HHX
PacroJOKEHHBIX,
TaK BEJUKU, YTO OHH HE MOTYT OBITh U300pa’KeHbI HAa Oymare 6e3 COOTBETCTBYIOIIETO
yMeHblIeHuss. YToObl M300paK€HUE MECTHOCTH Ha IUIaHe ObLIO MOJ00HO caMoi
MECTHOCTH, BCE T'OPU30HTAIbHbBIE MPOEKIIUH JIMHUNA MECTHOCTH M300pakaroT Ha IJIaHe
YMEHBIIIEHHBIMH B OJJMHAKOBOE YnCiIO pa3. CTeneHb TaKOro YMEHBIIEHUS HAa3bIBAETCS
MacITaboM IJIaHa.
1. Onpenenuth o guarpamme IMONEPEYHOro MacuTada AJIMHY OTpe3Ka Ha IJIaHe B

Mepax JUIMHbI Ha MecTHOCTH B MaciuTade 1:500.



MocTpoeHue nonepeyHoro macwraba

s | H YcraHoBKa pacrsopa
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Puc. 1

[lonepeunsrii  Macmtad TOPUMEHSIOT IS HW3MEPEHHM W TOCTPOCHUM
MOBBIIMIEHHOW  TOYHOCTH. OOBIYHO TMOMEpPEYHbId MacmTad TpPaBUPYIOT Ha
METAJNTMYECKUX IJIACTUHAX, JIMHEHKaX, WM Ha TPAHCHOPTHUPAX, a TAKKE OH MOXKET
OBITH MOCTPOEH Ha YEPTEXKE JIJIsl 3aJAaHHOTO YMCIOBOTO MaciiTaba.

[Tonepeunblii MacmTad CcTpoAT cienyronmMm ooOpaszom. Ha mpsmoit nuHuUmM
OTKJIQJIBIBAIOT HECKOJBKO pa3 OCHOBaHME MaciiTada paBHOE 2CM, Ha3bIBAEMOE
ocHoBaHueM maciiTaba. [lepBoe ocHoBaHue aenat Ha 10 paBHBIX YacTel U Ha MPABOM
KOHIIE €r0 MUIIYT HYJb, @ Ha JIEBOM — TO YHCIIO METPOB UJIM KUJIOMETPOB, KOTOPOMY
Ha MECTHOCTH COOTBETCTBYET B JJAHHOM MaciliTabe ocHoBaHue. BripaBo oT Hyms Haj
KXIbIM JICJICHUEM HAAMUCHIBAIOT 3HAUYECHHUS COOTBETCTBYIOIIMX PpACCTOSHUN Ha
MecTHOCTH (cM. puc. 1). M3 kaxaoll TOYKU MOAMUCAHHOTO JCICHUS BOCCTaBIISIIOT
MEPICHIUKYJISPbl, HA KOTOPBIX OTKJIAJBIBAIOT NECATh OTPE3KOB, PABHBIX JECATOMN
JI0JIU OCHOBaHHUs. Yepe3 TOYKM, TMOJYYEHHbIE HAa TEPHEHIUKYJSApax, MNPOBOISAT
NpsiMble JIMHUHW, TNapajuielibHble OCHOBAaHUIO. BepxHIO JIMHUIO HaJ MEPBbIM
OCHOBAHHUEM JIETISIT TaK)KE Ha JIECSATh paBHbIX yacTel. [lolydeHHbIE TOUKM BEPXHHUX U

HMWKHHUX ,Z[GJ'ICHI/II\/'I Ha TIICPpBOM OTPE3KEC COCAUHAIOT, KAaK IMIOKa3aHO Ha PHCYHKC 1.
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[Tony4yeHHbIE TUHUMA HA3BIBAIOTCS TPAHCBEpCAIsIMHU. PaccTosiHue MEXIy CMEXHBIMU
TPAHCBEPCAISIMU COCTABISIFOT JIECATYHO JIOJI0 OCHOBAaHWS, a MEXIAy HYJIEBOU
BEPTUKAIBHOW JIMHUEW U CMEKHOM C HEM TPAHCBEPCAIBIO — OT OJTHOW COTOM JOJIA 10
JICCSITON.

Jnuny nuHUM Ha TUIaHe OepyT B PacTBOpP IUPKYJIS M TEPEHOCSAT €ro Ha
HIDKHIOIO JUHUI0O MacmTaba. Eciyu Wriasl HOKEK IUPKYJISl TOYHO COBIIANAIOT C
JEJCHUSIMU MaciiTaba, JeIatoT OTCYET PaCCTOSHUS.

Ecnmu HOXKHM THMpKYyJs HE TOYHO COBIAMAIOT C JEJEHHEeM MaciiTada, €ro
NepeMEeIIaloT BBEPX OT OJHOM Mapajiesy K JpYroi, Moka Uria JeBOW HOXKKHU OyaeT

TOYHO JIC)KaTh HA HAKJIOHHOM HpHMOﬁ, a uria HpaBOﬁ HOXXKH — Ha BCPTHUKAJIHU CIIpaBa

OT HYJIsI MJIM Ha HYJIC.

1—‘—*

o
Y

Puc. 2

JlnuHa oTpe3ka Ha IUIaHE B Mepax JJIMHBI HAa MECTHOCTH (cM. puc. 2) B
maciarade 1: 500 cocraBister 17,8 M.
2. OTIOXUTH 33JJaHHYIO JIJIMHY Ha MarpaMMe MOIMEepeyHOro Macirada.

TpeOyetcs Ha man macmrada 1: 2000 HaTOXKUTh JTUHUIO MECTHOCTH, PaBHYIO
110,8 m (cm. puc. 3). Paccyknaem tak. BipaBo oT Hys1s1 0 BTOpOW BEPTUKAIA UMEEM
80 M, cemb gAeneHui cieBa OoT Hyms garT (7*4) 28 wm; 2,8 M TOJNy4YHUM,
IMOJHUMASICh BBEpPX I10 HAKJIOHHOW NpsAMOM 10 ceabMoii ropusoHtamu (7*0,4).
[ToctaBuM Ha 3TOH TOPWU3OHTAIM WIJIBI HOXKEK ITUPKYJISA, IOJIYYUM B PacTBOPE

LIUPKYJsl OTPE30K Ha mjaHe, paBHblid 110,8 M Ha MectHOcTH. He MeHsisi pacTBOpa

IMUPKYJIA, OTOT OTPE30K U HAKIIAJAbIBACM HaA IIJIaH.
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Puc. 3

3. OmnpenenuTh NIUHY OTpe3Ka MO AWarpaMMe JHMHEWMHOro wmacmraba B Mepax
JUIMHBI Ha MecTHOCTH, B MacmTabe 1: 500, 1: 10000.

JlunelHpli MacmTa®d MPEACTaBISET COOOW MPSAMYIO JIMHHUIO, Ha KOTOpPOH
OTJIOXKEH Psi/i paBHBIX OTPE3KOB, HA3bIBAEMBIX OCHOBaHMEM Maciitaba. Yarie Bcero
OCHOBaHME MacIITada MIPUHUMAIOT PABHBIM 2 CM.

Macmtab ctpost Ttak. [IpoBoasT mpsiMyro, Ha HEH OTKJIAJbIBAIOT HECKOJIBKO
OTpE3KOB, paBHbIX 2 cM. [lepBriii oTpe3ok nensT Ha 10 dacteil. B xoHIe kaxmoro

OCHOBaHHM:A CIIpaBa M CJICBA OT HYJIA MOANMUCBIBAIOT AJIMHY JIMHUKW COOTBCTCTBCHHO

YUCJIICHHOMY MacIiTaly (puc. 4).

NMocTpoenune nuHenHoro macwraba YcraHoBKa pactesopa
UMpkKynsa-mamMmepurens

IHHHHH == l._.w_l = |

J =t

|

Oum.bpoéxa nMHenHoro macwraba

M T 10000

OTcuyersl NO gnarpamMmme macwraba

M 110000

200 100 ) 200 200 600
ad=230 m

a=11.5m

Puc. 4. JIlunenHbiii Macrad
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[Tycth TpeOyeTcst Mo KapTe ONpeAesIUTh pacCTOSTHUE MEXKIy Toukamu A u B.
VY cTaHaBIMBAIOT IIUPKYJIb HA KapTe TaK, YTOOBI UIjla OJTHOM €ro HOXKKHU Obllla B TOUKE
A, BTOpOoii — B Touke B. 3aTreM pacTBOp LMPKYJs NPUKIAABIBAIOT K JIMHEHHOMY
macmTaby Tak, 4ToObl MpaBas HOXKKa COBMHalla C JEJIEHHEM OCHOBaHHUS, a JieBas
HOXKKa TONaja Ha JIEBOE OCHOBAHME, MO KOTOPOMY U AENAIOT OTYET PACCTOSIHUA.
OTpe3ku Ha TUTaHe, KOTOpbie OOJNbBINE JUTMHBI JIMHEWHOTO MaciiTaba, U3MEpSIOT 0
YacTsM.

JlnuHa oTpe3ka Ha MUIaHE B Mepax JIMHBI HA MECTHOCTU (cM. puc. 4) B
MacmrTade 1: 500 cocraBiager 11,5 m; B macmrtade 1:10000 cocraBisteT 230 M.
4. Omnpenenutb pa3Mepbl CIOPTUBHOW  IUIOMIAIKH, pacIoONOKEHHON — 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 oTBeeHHOM MecTte B MacimTabe 1: 2000 3manue ¢ pa3MepaMu Ha
MectHOocTH 20%20 M:

[[Iupuna u qauHHA 3AaHUS HA MecTHOCTH cocTaBisser 20 m. Haiitn Bennumnny
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 TouHocTH MacmiTaba yCTaHaBIMBAIOT, MPU M300paKEHUU KAKUX OOBEKTOB
Ha IJIJaHE MOXHO COXPaHUTh TMOA00ME, Kakue OOBEeKTh B JaHHOM MaciiTabe He

M300paKkaroTCsl.
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Hampumep, 00beKTHI pa3MepoM MeHee 2,5 M He MOTYT ObITh HAHECEHBI Ha IJIaH

MmaciTtada 1: 25000, ux onmyckarT UM U300pa)katoT BHEMACIITAOHBIMU YCIOBHBIMU

3HAKaAMH.

Tounocts macmrada 1: 25000 paBHa 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

.\ \5‘;,’11 e SIS / a//a o.”. g
AN \ VO 5 A X
5\\ S 4 : 16 .c ?.9’ Ooljo 9’/"
"B - 7 3
"‘I"W & » %

o i, e

O

66,2

V.ot

== u_\"_) ¥

66,0
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Ilpakmuueckan paboma: Onpedenenue vicom mouek. Boiuucnenue yknona

JIUHUU U nocmpoenue npoguns.

ILlenv padomeur.

1. Pazeums nagviku umenus peivega.

2. Hayuumuca onpedensamo vicomy ceueHus penveqha, 8blCOmMbl MOUEK, LeHCAUUX
MeHCOY 20PUBOHMANAMU, VKIIOHbL TUHULL.

3. Pazeumv Hasviku nocmpoeHusi npoooIbHO20 NpoGuis no JUHUU 3A0AHHOU HA
VUebOHOM niaHe.

Obecneuenue:

- NUCLMEHHO - YePMENHCHbIEe NPUHAOTEHCHOCTIU,

- pabouas mempaoe.

B pezynomame 6vtnonnenun npakmuyeckoii padomsl CmyoO0eHm O0JAHCEH:

3HATh: CYTh TI'€0JIC3UYECKUX IOHSATHUN: BHICOTa TOYKH, BBICOTAa CEUCHHUs pelibeda
npoduiab, TOPU3OHTANb, YKJIOH; H300pa)keHHE OCHOBHBIX (opM penbeda
TOPU30HTAIISIMHU.

yMeThb: OINpPEIEsATh: BBICOTHI TOUYEK, JIEKAIIUX MEXKIYy TOPU3OHTAISIMU; BBICOTY
ceyeHus penbeda; BBIYUCIATh YKJIOH JUHUU, CTPOUTH MPOJOJIBHBIN MpOodUib 1o

3aJJaHHOMY HaIlPaBJICHUIO.

MeTtoanka BbINOJHEHUs PA0OTHI.

1. lMoanumuTe Ha3BaHue GOpPMBI penbeda:

14



N3o0pakeHne 0CHOBHBIX (hopM penbeda MpecTaBIeHO Ha PUCYHKE 5.

Puc. 5. M3o0paxkenne oCHOBHBIX (opM penbeda TOPU30HTATISIMH

2. [lan nnan ¢ ropuzoHTansiMu. OnpeieniuTe BEICOTY CEUeHUs penbeda:

1-1m.
[Ipu BbIcOTE cevueHust 0,5 u | M yTONIIAIOT KaXKIyl0 TOPU3OHTANIb, KPATHYIO 5
M (5,10 ..., 115, 120 M u T.4.), ipu cedeHuu penbeda yepes 2,5 M — TOPU3OHTAIIH,
kpatabie 10 m (10, 20, ..., 100 M u T. 1.), IpU CEYEHUH 5 M YTOJIIAOT TOPU3OHTAIIH,

KpaTHble 25 M.
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Jlns ompeneneHusi BHICOTHI pefibepa B pa3phiBax YTOJIIEHHBIX M HEKOTOPBIX
JIPYrUX TOPU3OHTAJECH MOAMUCHIBAIOT UX OTMETKHU. [Ipu 3TOM oOcHOBaHus uudp
OTMETOK TOPU30HTAJICH CTABAT B CTOPOHY TOHIKCHHSI CKaTa.

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

Ecnu Touka pacrnosio’keHa Ha TOPU30HTAIMA, TO €€ OTMETKAa paBHA OTMETKE
ropu3oHTanu. Korma Todka HaXOAWTCS MEXKIY TOPHU3OHTAISIMA C Pa3HBIMH
BBICOTAMM, €€ OTMETKa ONpENEeseTCs HWHTEPIOIUPOBAHUEM (HAXOXIECHUEM
MPOMEXKYTOUHBIX 3HaueHWM BeauuwH). T.1 W T.2 pacmoysioKEHbl MEXITY
ropusoHTaiIsiMu. [loaToMy 4TOOBI ONpEeneNTuTh OTMETKH ITHX TOYEK HE0OXO0JAUMO

qcpe3 T.1 1 1.2 IMPOBCCTHU IIPAMYIO JIMHHUIO OT HaUMECHbIIICH TOPHU30HTAIN ,I[aHHOP'I

TOYKHU 10 HAauOOJIBIIEH.

Tonorpaduueckuii muan No 2

Merpoge 21 1M

\v" e

rlerpéao 23 um
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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;

c = 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 OIIPCACIIACM aHAJIOTMYHO OIIPCACICHUIO OTMCTKH 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 wmwm 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. Tloctpouts  mpouab MECTHOCTH MO 3aJaHHOMY Ha KapTe HaIpaBIICHUIO.
[Tpodunem Ha3bIBaeTCs 4epTEX, N300paKAIOIMINNA BEPTUKAIbHBIN pa3pe3 MECTHOCTU B
yMEHbILIEHHOM BHie. DU3ndeckasi HOBEPXHOCTh 3€MJIM B OOJIBLIMHCTBE CIy4YaeB UMEET
IUIaBHOE, KPUBOJIMHEWHOE oyeptanue. [Ipoduns BbluepunBaeTcs B BHUAE JIOMAHBIX
JUHUM TI0 OTMETKAM XapaKTEepPHBIX TOUYEK MECTHOCTH. PaccMoTpuM mnocTpoeHue
npoduiig Ha KOHKpeTHOM npuMepe. [lycTs Tpedyercst nocTpouTh NPOPUIbL MECTHOCTH
no nuHuu AB. J{ns storo nuauio AB mepeHocar B macmTabe KapTel Ha Oymary H
OTMEUAIOT Ha HeW 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¢uis. B3sTele ¢ KapThl OTMETKM TOYEK OTKIJIAJBIBAIOT Ha MEPIEHIUKYISIpax
(opauHatax) K ocHOBaHMIO mnpodwis B Macmrtade, B 10 pa3 mpeBbIIAOINIEM
rOpU30HTaNbHBIM MacmTad. IlodydyeHHbIEe TOUYKM COENMHSIIOT IIJIABHOM JIMHUEH.
OOBIYHO OpAMHATHI MPOPUIS YMEHBIIAIOT HA OJHY U Ty K€ BEJIMYUHY, T.€. CTPOST

npoduas HE OT HyJsS BBICOT, a OT YCJIOBHOTO ropus3oHTa Y[ (Ha puc. 6 3a yCIOBHBII

TOPU30HT MPHUHSTA BbIcOTa, paBHas 100 m)

47,5
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Jlabopamopnasa paooma: Paboma c meooorumom. Beinoinenue nosepok

meoooiuma.

ILlenv padomeur.

1. U3yuumos meooonum.

2. Pazeumv naeviku obpawenus ¢ meoooaumom:

omcyemos.
3. Hayyumocs evinonnsame nogepku meoooaiumad.
Obecneuenue:

- meoooum;

- pabouas mempaon,

- wmamue,

- BUBUPHbIE Yeu,

= NUCbMEHRHO - HePMEIICHbLE npuHaszeofcrtocmu.

MEXHUKY Ha6€()€HM}Z,

B pezynomame eévtnonnenusn 1ab6opamopHuoi padoomovt CHyOeHm 00JIHCEH:

B35musi

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

H B3ATHC OTCUCTOB.

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

MeToauka BbINOJTHEHUs PA0OTHI.

1. [ToaroToBUTH TEOAOIHUT K padboTe (cM. puc. 7).

Jlo Hauana pabOTBI C TEOAOJUTOM BHEIIHMM OCMOTPOM IIPOBEPSIIOT €ro

YCTOI\/JI‘-II/IBOCTB Ha IITaTHUBC, IINIaBHOCTH XOJa IIOABCMHBLIX KW HaABOIJAIIMWX BHHTOB,

IMPOYHOCTDH (1)I/IK08.I_II/II/I Bpalarommnxcs JacTteu 3aKpPCIMUTCIIbHBIMHA BUHTAMMU.
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OcnalmmoT 3axpeniTensise

BHHTS, BSUQBHIAIOT HOKOL, BPALEHMEM CTAHOBONO

Tp—— i mmmm"m?ﬁm
4) 5)

MOBOPOTAMM PYKOSTOK OTKDWBRIOT SAMIN
GYTIADA, NOMHMMSBIOT BESOK W CHAMAIOT
XOANaK GyTARPa.

Puc. 7

2. llepen HauyanoM W3MEpPEHUN TEOMOIUTOM BBIMOTHSIIOT TOBEPKH C IEJIBIO
BBISIBIICHUS TTOCTOSTHCTBA TEOMETPUUYECKUX YCIOBUM, U €CIIM OOHAPY>KUBAETCS, UTO TO
WM WHOE TEOMETPUYECKOE YCJIOBHE HE BBIMOIHACTCS, MPOU3BOIAT FOCTHPOBKY
(perynupoBKy) mpudopa.

Ecnu TeogonuT nojydeH ¢ 3aBojia, MOCIe PEMOHTA, OT APYroro Crenuanucra,
70 BBOJIa TEOJOJIUTA B DKCIUIyaTalMIO BBIMOJIHSIIOT TOBEPKU. B mporecce moBepok
YAOCTOBEPSIOTCSI B TPABWIHBHOM B3aMMHOM TIOJIOKEHHHM oOceil mpubopa (ocu

IpeIcTaBjICHbBI Ha puc. 8).
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OcHoBHbI@ OCH TeogONMTA
JJ — oce epawgernun npubopa (eepmuxassuan ocy); Hi - ocs epawjenuss mpybut (2o0pusonmansnan ocs);
VV = susupnas ocs apumeavnoit mpyboe;
U U U, U, - ocu yposneil npu 20pUsoHmatsNOM U 6ePmuxatbiom kpyzax npubopa

Puc. 8

[TocrmenoBaTenbHOCTH TOBEPOK TEOOIUTA CIEAYIOMIAs:

1. Ocb yununopuuecxkoeo yposus UrUr npu anuoade copuzonmanvuozo Kkpyea
00/19/CHA ObIMb NEPHREHOUKVIISPHA K 8ePMUKATbHOU OCU 8paujeHus npubopa JJ.

[ToBepHuTe anumamy Tak, YTOOBI OCh YPOBHS PACIOJIOXKHKIIACH MapaJIeIbHO
MPSIMOI, COCNMHSIONIEH JBa TOJBEMHBIX BHUHTA TIOJICTABKH, W BPAIICHUEM HTHUX
BHHTOB B IIPOTHBOIIOJIOKHBIX HAMpPABICHUSIX BBIBEAUTE Iy3bIPEK YpPOBHS Ha
cepenuny. [Tosepuure amuaany Ha 90° U TpeTbUM IOIBEMHBIM BHHTOM YCTAHOBHTE
Iy3bIPEK YPOBHS Ha CepeauHy. 3areM ImoBepHUTe amupaxy Ha 180° u omenmte
CMEIlIEHNE My3bIpbKa OT CPEIHEro mnojoxeHus. Ecnu oTkinoHeHue Ooiiblie OAHOTO
JICTICHHSI, BBITIOJHUTE FOCTHUPOBKY (TIOJIOBUHY CMEIICHHS HCIPABbTE IMOIHEMHBIM
BHHTOM ITOJICTaBKH, BTOPYIO IMOJOBHUHY FOCTHPOBOYHBIMA BHHTAMH ).

2. BepmukanvHas HUmMb cemku 00IHCHA ObIMb YCMAHOBNIEHA OMEECHO.

3putenbHy0 TpyOy HaBOASAT HAa OTBEC, HAXOAAIIUICSA Ha paccTosiHUM 2-10 M oT
Teononuta. [Ipu HecoBmaieHNU BEPTUKAILHON HUTH CETKU C HUTHIO OTBECAa CHUMAIOT

C OKyJIsIpa KOJMadeK, OCIabIII0OT BUHTHI KOPITyCa CETKU U Pa3BEPTHIBAIOT OKYJISIPHYIO
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4acTh JI0 COBIAJEHUSI BEPTUKAIBHON JIMHUU CETKH C OTBECOM. 3aKpPEIUISIOT BUHTHI U
MOBTOPSIOT MOBEPKY.

3. Busupnas oco 3pumenvnou mpyovt VNV 0ondicna Ovimv nepneHouKyisapHa K ee
eopusonmanvhol ocu spawjenus HH (kxonnumayuonuas owuoka).

VYKIIOHEHHE BU3BMPHOW OCH OT MEPHEHAUKYISIPHOTO €€ TOJIOKEHUSI K OCHU
BpaIeHus: TPyObl Ha3bIBACTCS KOJUTMMAIIMOHHOMN ONTHOKOM.

J1J1st BBISIBJICHUS KOJUTMMALIMOHHOM OTMOKHA HEOOXOAUMO:

a) HABECTH 3PUTEIbHYIO0 TPYOy IpHU MOJIOKEHHUHM TEOJ0JMTa «KPYT CJeBa» Ha
BU3UPHYIO 1I€Jb, YAAJNEHHYI0O HEe MeHee 4yeM Ha 50 M, HampaBjieHHE Ha KOTOPYIO
ropusoHTanbHO (oTKIoHeHMe He Oonee 2°) m cHumure mnokazamme KJI; ¢
TOPU30HTAJIBHOTO JIUMOA;

0) MOBTOPUTH HaBEICHHUE MPU MOJOKEHUH TEOJI0JIUTAa KPYT CIpaBa» M CHATH
nokazanue KIly;

B) OCBOOOJHTH 3aKPETHUTEIbHBI BHHT TOPU30HTAIBHOTO KPyra, IMOBEPHUTE
teomonut Ha 180° 1 cHOBa 3aKpEINTE;

I') HaBECTH 3PHUTEIbHYIO TpPyOy Ha Ty JK€ Iedb NpPH JBYX ITOJOKECHUIX
Teogonuta v cHATh nokazanus KJI, u Kl

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 apudpmernueckoe 3HaueHUE KOJTUMMAITMOHHOW MOTPEITHOCTH
npesbimaer 1’

J1yist uictipaBiieHUs KOJUTUMAITMOHHOW OMIMOKH HEOOXO0IUMO:

a) CHATH KOJITIA4YeK, 3aKPBIBAIONIUN JOCTYN K IOCTHUPOBOYHBIM BHHTAM CETKU
HUTEH, HABECTH 3PUTENIbHYI0 TpyOy Ha YJaJIeHHYI) BHU3UPHYIO IIe€b U CHUMUTE
nokazanusi KJI (unu KIT) mo ropu3oHTalbHOMY KpYTY;

0) BBIUMCIUTL HWCIPABJICHHBIC IMOKAa3aHUS JJIi TOPU30HTAJIBLHOTO Kpyra II0
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 €€
MEPEKPECTUs ¢ U300paKEeHUEM HAOII0JaEMOM TOUKHU.

4. Onpeoenenue mecma HyJisi 6epMUKATbLHO20 Kpyea.

VYcnoBue B JaHHOW IMOBEPKE COCTOMT B TOM, YTOOBI JOOUTHCS OTCYETA IO
BEPTUKAJILHOMY JTUMOY, PAaBHOTO HYJIIO, €CJIU IMY3BbIPEK YPOBHS OyAET Ha CepeliuHe, a
BU3HUPHAS OCh 3pUTEIBLHOM TPYOBI - COBMA/IaTh C TOPU3OHTAIBHOM IIIOCKOCTBIO.

[IpakTHyecku BU3MpHAs OCh 3pUTEIBHON TPYObI, KaK MPaBUJIO, HE COBMAIACT C
TOPU30HTAJILHOM TMJIOCKOCTHIO TEOJO0JIMTa MPU YCTAaHOBKE HYJIEBOIO OTCYETa IO
BEPTUKAJIILHOMY JIUMOY, U 3TOT YroJl HECOBMaAeHUs Ha3bIBalOT Mecmom Hyaa (MO)

Mecto Hy/s BEpTUKAIBHOTO Kpyra (JiumMOa) onpenessieTcss BU3UPOBAaHUEM 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
JI71st ucripaBiieHUsI MECTa HYJISI BEPTUKAIBLHOTO Kpyra He00X0IUMMO:
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) BBIUUCIIUTH MUCIIPABJICHHBIE TTOKAa3aHUs JIJI1 TOPU30HTAILHOTO Kpyra 1o opmyJie:

KL= KNI = MO wnnmn

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 HYJISI HEOOXOAUMO CJICIUTH 3a MOJOKEHUEM My3bIpbKa
YPOBHS U B ClIy4a€ CMEILECHHS BBIBEIUTE €r0 B CPEAHEE MOJIOKEHHUE MO TbEMHBIMU
BHUHTaMU IMOJICTABKHU.

5. Topuszommanvnas ocv epawenuss mpyovt HH  Oonoicna  6vims

nepneHOUKYIApHA K 8ePMUKAIbHOU ocu meodouma JJ.
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[Ipu 5TOM TpyOy HABOJAT Ha IPEAMET, PACIOIOkKeHHbIH nox yriaom 30-50° nan
TOPU30HTOM; TIEPEBOJAT TPYOy BHU3 HA MOBEPXHOCTh CTEHBI, (haHEPhl WU JTOCKH, U
MIOMOITHUK KapaHJallloM OTMEYAaeT MPOCKIUI0 TOUKOW. 3areM MepeBOAST TpyOy
yepe3 3eHMT, IIOBOPAYMBAIOT TeomoauT Ha 180°, HaBOAAT mepekpecTHe CETKM CHOBA
Ha Ty K€ BEPXHIOIO TOUKYy. Busupyrot TpyOy BHM3. Eciiu paHee oTMeueHHas TOUKa HE
BBIXOJIUT 3a MPHJIETBI OMCCEKTOpa (Ba MapayICIbHBIX IITPUXA ISl HaBEICHUS Ha
TOHKHE WM YAAJICHHbIE TMPEAMEThI) CETKH, TO HAKIOH TOPU30HTAIBHOW OCH
JOMyCTUM. B TIpOoTHBHOM ciiydae TEOJOIMT HEOOXOAMMO OTIPABHUTh HA 3aBOJ IS
FOCTUPOBKH.

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

Tak Kak HEMOCPEJACTBEHHOE BU3UPOBAHHME HA TOUKY, 3aKPEIUICHHYIO B IPYHTE
3HaKOM, ObIBAaeT 3aTPYIHEHO U3 — 32 HEPOBHOCTEM MECTHOCTH W PACTUTEILHOCTH,
HaJl 3HAKOM YCTaHABJIMBAIOT BUSUPHBIC LIEJIM — MAPKU, BEXU, IIMUIBKH.

[Tone 3penus TpyObl IpU HaBEJAECHUU Ha BeXy (M300pakeHUE MEPEBEPHYTO) U

YCTAaHOBKa BI/ISHpHOﬁ e IpeacTaBJICHO HA pPUCYHKC 9.

LN
_ 2 o
i)
[
Puc. 9

4. CHATH MOKa3aHUs JIMMOA FOPU30HTAILHOTO U BEPTUKAIBHOTO Kpyra (cM. puc. 10).
[Tokazanust muMOa ropu3oHTaNbHOrO Kpyra 125° 06', numba BepTUKaNIBHOIO Kpyra -
0° 26' (cM. puc. 10A nnsa teononuta 2T30).

[Tokazanust mumbOa ropu3oHTaIbHOTO Kpyra 70° 05', nuMOa BepTUKAIBHOTO KpyTa -

358°48' (cMm. puc. 10b nnsa reononuta T30).
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Jlabopamopnasa paboma: Hzmepenue 2opuzonmanvnozo yaua.

Llenv padomeut:

1. Pazeumv HABbIKU UMEPEHUS 20PUZOHMATbHO20 Veild.

2. Hayuumubcs ecmu nonesoti JcypHal U 8blNOJHAMb KOHMPOIb USMeEPEHULL.
Obecneuenue:

- meoooaumul 2130, 4T3011;

- wumamue S6;

- omeec;

- BU3UPHDBLE Yel,

- pabouas mempaon,

= NUCbMEHHO - HepmeostCHble npuﬂadﬂeamtocmu.

B pesyabTarte BbINOJHEHHS JIA0OPATOPHOM PA0OTHI CTYAECHT 0JIKeH:
3HATH: MOPSAIOK U3MEPEHUN TOPU30HTAIBHOTO  YIJIA, aJlTOPUTMbI BBIYUCIUTEIbHON
00pabOTKN U3MEPEHUH.

YMETb: UCIIOJIB30BAaTh TCOAOJIMUT AJId UBMEPCHUA 'OPU30HTAJIBHOI'O  yIJIA.

MeToauka BbINOJHEHUS Pad0ThI

["Opu30HTaNBHBIA YTOJI — 3TO OPTOTOHANBHAS TPOEKIHS MPOCTPAHCTBEHHOTO
yriia Ha TOPU30HTAIBHYIO IOCKOCTb.
1. [loArOoTOBUTH TEOMOJUT K pabOTe M MPUBECTH €r0 B padouee MOJIOKEHUE. ITO
cllaraeTcs W3 YCTAaHOBKHM TEOJOJMTA Ha INTATUB, IEHTPUPOBAHUS TEOAOJUTA (TIpH
MOMOIIM HUTSHOTO OTBECA), HHUBEIMPOBAHUSA TEOAOJUTa (MPUBEICHUE €ro
BEPTUKAIBHONH OCH B OTBECHOE ITIOJIO)KCHHE) M YCTAHOBKHM 3PUTCIBHOW TPYOBI IJIS
HaOIIOIEHUS.
2. Hag naGmrogaeMbIMHA TOUYKAMHU YCTaHABIMBAIOT BUSUPHBIC 1IETTH — BEIIKH, MEPHBIC

IIMUAIBKY WU CTICIUANIbHBIC BU3UPHBIC MapkH (cM. puc.11).
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#
-
w2y
Puc. 11

3. 115t u3MepeHusi TOPU30HTAIBHBIX YIJIOB MPUMEHUTH CIIOCOO MTPUEMOB.

Teomonut ycTaHOBUTHh B pabouee MOJIOKEHUE B BEPIIMHE A yIiia U, 3aKpenuB
auMO, HaBecTH TpyOy  Ha «3amHioo» Touky C (cM. puc. 12). Tlonb3yscek
MUKPOMETPUYECKMMU BHHTAMH aJUAAabl TOPU3OHTAIBHOIO Kpyra W 3pUTEIbHOU
TpyOBbl, COBMENIAIOT MEPEKPECTUE CETKM HUTEH ¢ HaOI0JaeMou Ienblo U OepyT
OTCUETHI 110 TOPU3OHTAIBLHOMY KpyTy. [lanee oTKperusorT anuaany, BU3UPYIOT Ha
«MEepeHIo» TOYKY B M, mponenaB aHaJOrMYHbBIE ONEpalUU, MOJYyYarOT HOBBIE

OTCYCTHI.

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

Crnenyer MOMHUTH, YTO, BBIYMTAs M3 OTCUETA 01 HA «3aJHIOI0» TI0 X0y TOUYKY
OTCYET O HA IEPEIHIOI0» TI0 XOIy TOYKY, MOJIYYaroT 3Ha4eHHe yria [} BIpaBoO IO
X0y JIeKaIIETo.

Takoe u3mepeHue yria Ha3bIBaeTCs noaynpuemom. s ocnaOneHus BIUSHUSA
WHCTPYMEHTAJILHBIX TIOTPEITHOCTEH YTroil B M3MEpPSIIOT W IPH JAPYTOM ITOJOKCHUU

BEPTUKAIILHOTO Kpyra (MepeBoisaT TpyOy uepe3 3€HUT), MPEeABapUTEILHO CMECTUB
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nuMm6 Ha yron, Ommskuii k 90°. JIa momympuema (KII u KJI) usmepenus yria
COCTaBJISIFOT OJIMH TIOJTHBIN TIPHUEM.

Pacxoxxmenue pe3ynbTaTOB M3MEPEHUS MEXKIy TEPBBIM H  BTOPHIM
TIOJTyTIpUEMaMH He JJOJDKHO TIPEBHIIATh JBOWHON TOYHOCTH TIpUOopa.

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

OTtcueTsl 110
No ITonoxxenue No
TOPU30HTATLHOMY VYron 3 Bep
CTaHIIUU Kpyra TOYKHU
Kpyry
KJI C 313°31' 64°45'
B 248°46"
| 64°44'30"
KIl C 133°30" 64°44'
B
68°46'

BKJI = Olign = Olggn = 313°31’ - 248°46' = 64°45’
Bin = Olixn - Olon = 133°30" - 68°46' = 64°44'
Bep = (Bror+ Bn) / 2 = (64°45" + 64°44") | 2 = 64°44'30"
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Jlabopamopnasa paboma: Hzmepenue eepmukanbhozo y2na, paccmoaHuA.

Llenv padomeut:

1. Pazeumu HagviKu usmepeHus 6epmuKaibH020 Yaid, pAcCMOAHUSA HO 0ATbHOMED).
2. Hayuumuocs secmu nonegou H#cypHal u 8blNOIHAMb KOHMPOIb USMEPEHULL.
QOobecneuenue:

- meoooaumul 2130, 4T3011;

- wumamue S6;

- omeec;

- BU3UPHDBLE YeU,;

- pabouas mempaon,

= NUCbMEHHO - HepmeostCHble npuﬂadﬂeamtocmu.

B pe3yabTrare BbINOJHEHHS JIA0OPATOPHOM PadOTHI CTYAEHT 10JIKeH:

3HATH: TOPSIIOK HW3MEPEHUN BEPTUKAIBHOTO  yIJla, MOPSAAOK H3MEPEHHUS
PacCTOSIHUS TI0 TAJIBHOMEPY, JITOPUTMbI BEIYUCIUTEIHLHON 00pa00TKH U3MEPEHUM.
YMeTh: HCIOJIb30BaTh TEOIOJIUT JJI1 U3MEPEHHSI BEPTUKAIBHOTO YTia U PACCTOSIHUS

0 1aJIbHOMEDY.

MeToauka BbINOJHEHUS PA00ThI

BepTukanbHbIM yIioM, WX YIJIOM HAKJIOHA, Ha3bIBAETCS YTOJI, COCTABICHHBIMI
BOOOpakaeMoil JTMHUEH TOPU30HTA W JIMHUEW BHU3WPOBAHUS HA JAHHBIM TMpEIMET.
Ecnu HampaBneHne Ha NpeaMeT JISKUT BBIIIE JIMHUU TOPU30HTA, Yroj HaKJIOHA
CUUTAETCA MOJIOKUTENBHBIM, €CJIM HUKE — OTPULIATEIIbHBIM.

1. IloaroToBUTH TEOAOJUT K pabOTe M MPHUBECTH €ro B paboyee MOJOKEHHE. DTO
cjlaraeTcsi U3 YCTaHOBKM TEOJIOJIMTA Ha IITAaTUB, IEHTPUPOBAHUS TeoJ0uTa (TIpU
MIOMOIIM HUTAHOTO OTBECa), HUBEJHMPOBAHUS TEOAOJUTA (IPUBEICHUE €T0
BEPTUKAJILHON OCH B OTBECHOE IOJOKEHUE) U YCTAHOBKH 3PUTEIHHOU TPYOBI IS

HAOIFOICHUS.
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2. Haz: H8.6J'HOL[8_€MBIMI/I TOYKaMHN YCTaHABJIIMBAIOT BUBUPHBIC LICJIN — BCIIKHW, MCPHBIC

MIIMTWJIBKH WJIN CIICHHHAJIBHBIC BUSHPHBIC MAPKU.

3. HaBectu 3putenbHyr0 TpyOy Ha BU3HUPHYIO I€JIb M CHSTb OTCYETHI IIO
BeptukanpHoMy Kpyry npu KII w KJI. Ilo cHATBIM oTcueTram ONpenenuTh yroi
HAKJIOHA ¥ «MECTO HyJIsD» (M. puc. 13).

[IO0CKOJIBKY TOPH30HTAaJbHOMY MOJIOKEHUIO BU3UPHOW OCH, KakK MNpPaBUIIO,
COOTBETCTBYET OTCYUET II0 BEPTUKAIBHOMY KpPYI'y, HE paBHBIM «HYJIIO», TO U
IIPUXOUTCS OIPEACIATh «MECTO HYJSA», T.€. TOT OTCYET, KOTOPBIA COOTBETCTBYET
TOPU30HTAIBHOMY MOJIOKEHUIO BUSUPHOU OCH.

Mecmom  myna  Ha3bIBaeTCA OTCYET II0 BEPTUKAIBHOMY  KpYTY,
COOTBETCTBYIOIINI TOPU30HTAIBHOMY MOJIOKEHUIO BUSUPHOU OCH NPU HAXOKICHHUU

Iy3bIpbKa MUINHAPUYECKOTO YPOBHS BEPTUKAJIBLHOIO KPYyra Ha CEpeuHe.

M3mepeHne BepTUKaNbLHOro yrna

ooopooooo/

Puc. 13 3mepenue BepTUKAIBLHOTO yTIiia
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4. JlaHHBIE 110 U3MEPEHUIO BEPTUKAIBHOTO YIJIa 3aHECTH B TAOJIHUILY.

OTtcueTsl 110
Touku ITonoxxenue
BEPTUKAIIBHOMY MO Vep
HaOJIIOIEHUS Kpyra
Kpyry
KJI + 7° 15’
B +0° 00'30"” +7°14'30"
KII -7° 14

B meooonumax 273011, 4T30I] tpangycHble NENEHUS BEPTUKAIBHOIO Kpyra
paslieJieHbl Ha YeThIpe CEKTOopa, Kaknblil ouudpoBan ot 0° mo 90° ¢ ykazaHuem
3HaKa «MUHYC» JJI OTPULIATEIbHBIX YIJIOB HAKJIOHA, a (DOPMYJIbI ISl BHIYMCIICHUS
3HaueHU MO 1 v uMeeT BU

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

Illpumep. 1lpm BuzumpoBanuum Ha TOYKy M Tteomomurom 2T30I1, 4T30II
MOJIy4eHBI OTCYETHI 10 BepTUKaibHOMY KpyTry JI = - 3° 10", IT = +3° 12", Beruucauts
YTOJ1 HaKJIOHA.

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

Kontpons v =MO —I1 =-3°11".

[Ipu u3MepeHun BEpPTUKAIBHBIX YTJIOB KojieOaHusi BeluuuHbl MO He TOTKHBI
MpeBbIMIATh 2t — ABOIHOM TOYHOCTH OTCUeTHOrO ycTpoiicta (1’ B Teogonurax T30).
U3 NMoJdy4YeHHbIX BennyuH MO ucnoinb3yercs cpeaHee.

5. VI3Meputh paccTosiHUE MPHU MOMOIIM HUTSIHOTO JallbHOMEpa TE€OJ0JIUTa (CM. PUC.
14, 15).

5. JlampHOMEpHI ~ chmyKaT s ONpEAeNieHHus  paccTosHuid  0e3

HEIMOCPEICTBEHHOTO U3MEPEHUS MX MEPHBIMU MPpUOOpaMu (JIEHTOU, PYJIETKOMN).
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CxeMa onpeJiesieHUs] pacCTOSHHUS

Puc. 14

[Tone 3penust TpyObI
2

1

n=1533 - 1409
1. Jlaavromepubie HUmu = 124 Mm
2. Buaupnute ocu n=124cm
D=K=x=n
D=Kxn+c¢
Puc. 15

rae K- koagdunuent ganpHomepa paBusbiii 100

c- OJIM3Ka K HYJIIO

N — OTCYET MO PEUKE BBIPAXKEHHBIN B CM.

D=100-12,4=1240cm.= 12,4 ™
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Jlabopamopnasa paboma: Paboma c nugenupom. Boinoninenue nosepox nueenupa.

Llenv padomeut:

1. U3yuumo nusenup.

2. Pazsums Hagviku 6b1n0IHEHUSI NOBEPOK HUBEUPA.

3. Hayuumwvcsa onpedenamv npegviuienuss HA CMAaHyuu u obpabamvlieamo
pe3yibmamvl HUBEIUPOBAHUSL.

Obecneuenue:

- HUBeaup;

- wmamue,

- HUBEIUPHAs peuKa;

= BU3UPHbIE YElIU.

B pezynvmame evtnonnenusn 1ab6opamopHuoii padomovt CHyOeHm O00JIHCEH:

3HATH: YCTPOWCTBO HUBEIHPA, MOPAIOK OMNPENEIICHHS MPEBBIIICHUA Ha CTAHIUU
F€OMETPUYECKOTO0 HHUBEJMPOBAHUS;, QJITOPUTMbI  BBIUUCIUTEIIBHOM  00paOOTKU
U3MEPECHUM.

yMeThb: KCIOJIb30BaTh HUBEIUP [JIi W3MEPEHUs] TPEBBIINICHUN; KOHTPOJIUPOBATH

MU3MEpPEHHUS.

MeToanka BbINOJHEHUS PadOThI.

HuBenmupoBanue — BHUJI T€OJEC3MUYECKUX H3MEPEHUMN, B PE3YJIbTATE KOTOPBIX
ONPENEISAIOT MPEBBIICHUS TOYEK, a TAKXKE WX BBICOTHI HaJ NMPUHATOM YPOBEHHOMU
MOBEPXHOCThIO. HuBenupoBanwe mNPoU3BOIAT [Jisi u3ydeHus: (opMm penbeda:
OIIPELIECJIEHUS BBICOT TOYEK IIPU MPOEKTUPOBAHUM, CTPOUTEIBCTBE M IKCIUTyaTallUU
30JaHUM W HWHXEHEPHBIX COOpYKeHWH. HwuBenupoM Ha3bIBalOT T'e€0IE€3UUYECKUN
WHCTPYMEHT, BU3UPHAs OCh TPYOBI KOTOPOTO B pab04YeM MOJIOKEHUH TOPU30HTAJIbHA.

1. YcTaHOBUTH HUBEIUP HA IITATHB.
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Jlo Hayasia pabOT HUBENHMP BBIHUMAIOT U3 YKJIAJ0YHOIO SLIUKA U YKPEIUIAIOT
Ha IUTaTMBE CTAaHOBBIM BHHTOM. BblgBuras u yoOupas HOXKKM IITaTHBa,
YCTaHABJIMBAIOT €T0 I'OJIOBKY «HA I'J1a3» B TOPU30HTAJIBLHOE MIOJIOKEHHUE.
2. BBINOJIHUTH TOBEPKU HUBEJINPA.
[lepen HavamoM W3MEPEHUH HUBEIMPOM BBIIOJIHAKOT IIOBEPKH C LEJBIO
BBISIBJICHHSI IOCTOSIHCTBA TEOMETPUUECKUX YCIOBHM, U €CIIM 0OHAPYKUBAETCS, YTO TO
WIM HHOE TIEOMETPUYECKOE YCJIOBHE HE BBINNOIHACTCS, INPOU3BOIAT FOCTUPOBKY

(perymupoBKy) mpudopa.

£ sl A B - SRRASRLL - G 4 < AASERAR & N & Ml
5 - ipnsank waonal \eeat, 6 - WEPEEREMIANLE MITEM LELESVABA WCRANS \PORAY; T - AONECTRM,
§ ~ Ko gpowens

Puc. 16

1. Ocb kpyanozo yposHs 0onxcHa 6blmeb napaiielbHa ocu 8pawjeHus npubopa

FIpp TreRgrirs BTRLISL A0 0Emh REfINhARA AR

L TL TR I TPy P S R TP L TP T L FY B
PR O LAY S T LM
PN T A s AR PCERAERE B [

VF JIRTRIPalY BAOR FIFRarE e S TR ALY

B AT R .

FEC Do n i MP SRATCTRI S FLLTIEEL ELET R
ERLERE R L IER EELET RN I LI T
FEIWIE CATER T TV R b PR AT
O ATITF TN T T LT BN T

LR P FF T X T T

HKcTupoRKa

FROR R Hrsaes T3 0T b A r b R f e o F rapp e e
T ATI R ENAIT 3071 130T I3 aF TR b R pe At
EELALE LY ELEL- b FACS CFTdmd Pl BB Y PEIFATATRART FIE) Bdadfhnti
BICATRAT LR L T EMPPFL 4 FEE B LAT R RCTF.
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2. Bepmuxanvuas Hume cemku Humeu OO0NHCHA OblMb NAPALIENbHA OCU 8PAUJeHUS]

HUeeaupa

a)

1. Yemanosums Nueeaup & pabovee noaoncenue
RO KPY210MY YPosHIO

2. Hagecmu apumensyyo mpyty Ha omeec,
NaxoORWUIICR npuMEpHo 8 30 mempax

FEecau cemxa numeit coenana ¢ OmMeecom,

mo ycaosue anmoaneno (puc. a)

lOcrupoBka

5. Ecau vumu ne cosnaau (puc. 5), mo omxpenasiom
MPU IAKRPENUIMEALHDBLY GUNINL, CHUMDOIM KOATUTROK

3

CO CIMOPOHIA OKYARPQ
4. Ocaabrsnom kpenenchsie sunmst (1, 2, 3),
NOEOPANUSMIOM NAACTMUNKY (0 coanadeHua
cemxu numeii ¢ omeecom (cm. puc. 8)
2 5. Bunmw 1, 2, 3 3axpentom
nNacTuHka
1

3. Ilpusmwi, nepedarowue uzodpaxycerue ny3wvipvKd, OO0JNCHbL OblMb YCMAHOBIEHDL

B)

npasuibHoO

JUIsl IOBEPKHU YCIIOBHSI NOJBEMHBIMU BHHTAMM IPHUBOJAT ITy3bIPEK YPOBHS B
HYJIb-IIYHKT, Ha0J10/1as B OKHO 3alIUTHOM KOpOOKHM ypoBHs. Eciam ogHOBpeMEeHHO ¢
TUM MNPUAYT B KOHTAaKT KOHIBI My3blpbKa W OyayT pacrnojiaraThCsi B CEpEANHE
OpsIMOYTOJIbHUKA, TO YCJIOBUE BBINOJHEHO. B mpoTUBHOM ciydyae mpubop

HanpaBJIACTCA B MACTCPCKYIO AJIA UCITPABJICHUA ITOJIOKCHUS IIPU3M.

178

1231

lMonosuHku yposHs

OOrKHbI coenadama }— 1270

4. Ocb yunurOpu1ecko20 ypoeHs 00JIHCHA ObIMb NAPAJLIeIbHA BU3UPHOU OCU MPYObl —

2lasrHoe ycioesue Hueseaupa
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MoBepKu HUBENUPOB C UMNUHAPUYecKUM yposHewm lil
Mosepka UMNUHAPHHSCKOrO YPOBHA

Ocv yurundpunecxkozo yposus doaxcua Guums naparieasna guaupmHoil ocu mpybne
—5 1. Ha mecmuocmu ¢ HeSoabuum Yra1oHom
‘ T o safusaiom 2 KOALOUKA N PACCTNoOANUU
0-70M
I S0
B
A 50-70m

2. Yemanasausmom nuseeaup 6 pabovee
noaoxcenue nad mouxoir A.

Peiixoii uAMEPRIOM SBICONY
uncmpymenma i, u Gepym omeuem no
peiixe, cmosuyeii 6 m. B.

3. Hueeaup nepecmasasom 6 m. B,
uamepsom eévicomy i, u 6epym omcuem a.

4. Ecau yeaosue nosepxu we cobaodeno, mo 6 oba omevema sowna oduHaxosan

owubxa “x”, xomopas onpedeasemcs no gopmyae: x = (i, +1,)/2-(a+ b)/2
Ecau x <t 4mM, Mo ycaosue euinoanero. B npomusnom cayrae 6ubinoARRIOM I0CMUposKy.
OcTupoBka

1. Bepuutit omcuem no peuxam a, = a+ x
2. SNCEAUUOHNBLM SUNTMOM YCMANABAUSAIOT CPEIHIOI0 HUIMD CEMKU Ha Omcyem a,
3. ITyavipex yuaundpunecko20 YposHA Yulea ¢ HyAL-RyHKma
JU‘ 4. CHuM@om XpoliuKy 6 mopyesoii wacmu KOpo6KU YUAUNIPUMECKOZ0 YPOBHR
CElOM | 5. Caezxa omnycxaom sunmut 3, 4; OelicmeyR SUNMAMU 1 U 2, COBMEWAOM

usoBpaxcenue NOAOBUNOK KONYO8 NYILIPLRA YPOSHA
6. IToeepxy nosmopaom

x=(1395+1385):2—-(1382+1390): 2=4 mMm
5. Ilposepka nonodicenus 6usupHol ocu (015 camoyCmanasIuBarOWUxcsl HUGEIUpos).
[TocnenoBaTenbHOCTh BBIMIOJIHEHUSI MOBEPKHU: BBHIOMPAIOT Ha MECTHOCTH JIBE
Toukn A u B ¢ paccrosanem mexay aumu  30-50 M; TOUKH 3aKpEIIISIOT KOJIbSIMH,
YCTaHABJIMBAIOT HUBEIMp mocepeanHe B Touke Ci; m OepyT oTcueTsl a; u b mo
peiikam. Beraucnstor npesbimenne hi=a; - by. Ycranarnmmarot HuBenup B Touke Co
Ha paccTosiHUU 1 - 2 M OT peiiku A, 6epyT 1o perikaMm oTcueTsl a2, b2 u BBIYHCISIOT
npeBbiienue hy=az-b; .
[Ipu paBeHCTBE MPEBBILICHUN WIM PAa3HULIE MEHEE 3 MM HUBEJHUP MPUTOJICH K
JKCIUTyaTalluM. B NpoTUBHOM cilydae cCAelaTh HY)KHO CIEAYIOIIEE: HAaBEIUTE
npubop Ha peiiky B M cHuMuTE 3alMTHBIM KOXYX OKyjsipa. Mcmonb3yiite

IOCTUPOBOYHYIO IIMWJIBKY, BpalllaiiTe IOCTUPOBOYHBIA BUHT MOKA OTCYET MO peiike B
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HE CTaHeT paBHBIM a; — h. TloBTOpHTE BCe melicTBUS ¢ Havaja A0 KOHIA rmoka (az-by)

—(a1-b1) <3 mm.

al bl

A C: 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.

OTtcueTsl 10 perkaM MPOU3BOIAT MO CPEAHENH HUTH HUBEIUPA — MO MECTY, e

MIPOCKITUS CPEeIHEH HUTH MepecekaeT peiky (cM. puc. 17).

nm
}—

1231

1279
LansHomepHse
Hurmy
Lumdpusscnud
YPoeeHs
HE NpUsedeH
& capeduHy /
~Comna rmeis
Puc. 17
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CnenaTth OTCYET MO peWKe — ATO 3HAUUT OMNPEIECIUTh BHICOTY BU3UPHOU OCH
HUBEJIMPA HAJl HyJIeM (OCHOBaHHMEM) pelkH (cM. puc. 18).

OrcueTsl No pernkam

CxnagHan peika Mo 4yepHO# cTOpOHE
b, =1362

13

Ll
=

.

Mo kpacHo# cTopoHe
b, = 6042

b

S~

Puc. 18
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Jlabopamopnaa padoma: Onpedenenue npesvlileHUA CHOCOOOM

2eomempuieCcKo2o Hueeiupoeanun.

ILlenv padomeur.

1. Hayyumwscs oopabamuieamos pe3yivmamul 2eOMempuyecko20 HUBeIUPOB8aHUsL.
Obecneuenue:

- HUBeaup;

- wmamue,

- HUBeIUPHAsA peliKa,

= BU3UPHbIE YETIU.

B pe3ynvmame evinonnenus npakmuyeckoil padomul CHyOeHm 00NHCEH:
3HATH: MOPAJIOK 00PaObOTKHU PE3yIbTATOB FEOMETPUUECKOTO HUBEIUPOBAHMUS.

yMeThb: 00pabaTbiBaTh Pe3yibTaThl T€OMETPUUECKOTO HUBEIUPOBAHMUS.

MeToauka BbINOJHEHNS PadOThI.

1. Omnpenenenue MpeBBILIEHUS CIOCOOOM T€OMETPUUECKOTO HUBEIUPOBAHUS
MIPOU3BOJIAT TI0 CIIOCO0Y U3 CEPEAMHBI B OTHOM HampasjieHuu (cM. puc. 19),
paccTostHUE OT MPUOOpa 10 PEEK U3MEPSIOT M0 KPaHHUM JaIbHOMEPHBIM HUTSIM
3puTensHON TpyObl. HopManbsHas mymna myda coctaBiseT 120 M, pu XOpoImx
YCIIOBHSIX BUIMMOCTHU U YETKUX U300paXKEHUSIX OHA MOKET ObITh yBenuyeHa a0 200

[Tocne yctanoBku pubopa B pabouee MOoJI0KEHUE HUBEJIMPOBAHNUE HA CTAHLIUU
IIPOU3BOJAT B CIIEAYIOIIEM HOPSIIKE:

OTcyeThl O YepHOM M KPaCHOW CTOPOHAM 3a/IHEN pEeVKU;

OTcueThl O YepHOU M KpaCHOW CTOPOHAM IMepeIHEN pEerKH.

PacxoxieHue npeBbIeHUI Ha CTAHLMH, BBIYMCIICHHBIX 110 YEPHOW U KPACHOU
CTOPOHAM PEEK, HE JOJDKHO MPeBbIIATh 3 MM. OTCYETHI IO PEMKAM 3aIIUCHIBAIOTCS B
KYpPHQJI HUBEIUPOBAHUSA, [€ BBIUUCIAKOTCA IPEBBILICHUS, TOPU30HT UHCTPYMEHTA
HEO0OXOAMMBIN JIJIsl ONIPEeNIEHUsI OTMETKH TPOMEKYTOUYHOM TOUKH, a TAK)KE€ OTMETKH

3aJIHEN U IEPETHEN TOYEK.
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[Ipu pabore C OBYXCTOPDOHHMMH pEHKAMH HAJEKHBIM KOHTPOJEM CIIY>KUT

CXOAUMOCTD HpCBBIIHCHHﬁ, IMOJIYYCHHBIX I10 YCPHBIM U KPAaCHBIM CTOPOHAM PCCK.

Huesenuposanume u3 cepeauHbl

Hueenupwnan
pelixa

Busup#as ocs Husenupa

h=a-b H,=H‘+a-b

H=H,+a
H.-HA'fh H’.=Ii'b

H, - abcomomnan ommemxa movwxu A; H, - abcomomuan ommemxa moyxu B;
h — npeannuenue; i — éstcoma uncmpymenma; Hi — 20pusornm unempymerona;
a — omevem no aadwueil peiike; b — omevem no nepedueii peiixe

Puc. 19

Orcent B0 WDHOR CTODRONE JA0R Padn

s, = 1362

=
o

C, = 1532

Puc. 20
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2. BoInonHUTh 00pabOTKY MOJIEBOTO KypHajia HUBEIUPOBAHMUS.

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 = 128,713m
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Jlabopamopnaa padoma: Onpeodenenue npesvlileHUs CHOCOOOM

MPUCOHOMEMPUUECKOZO0 HUBEIUPOBAHUA.

ILlenv padomeur.

1.  Hayuumvca  obpabamweieamv  pe3yibmamol MPULOHOMEMPUUECKO20
HUBEIUPOBAHUSI.

Obecneuenue:

- HUBenup;

- wmamue,

- HUBeIUPHAs pelKa,

= BU3UPHbLE YETIU.

B pesynomame evinoinenus npakmuueckou padomul CmyoeHm 001HCEH:
3HATH: MOPAJIOK 00PaOOTKHU PE3YyIbTATOB TPUTOHOMETPUUECKOTO HUBEIUPOBAHUS.

YMETb: 06pa6aTI>IBaTI> PE3YIbTAThl TPUTOHOMCTPHUYCCKOI'O HHUBCIHMPOBAHMA.

MeToauka BbINIOJHEHUS PadoThlI.

Jlis ompenencHusl npeBbiicHus h mMexay ToukamMu A m B Hanm Toukon A
YCTaHaBIMBAIOT B paboyee MOJOKEHUE TEOIOJUT, a B Touke B - Bexy uim peiky.
W3MepsiroT BBICOTY MpoOOpa | ¥ 3pUTENIbHONW TPYOOH TE€OJ0JIMTa BU3UPYIOT HA BEpPX
BEeXHU, UMewled ammHy V (Wiau Ha ONpeAesieHHbIM OTCYeT Mo peiike). M3mepsroT
BEPTHUKAIBHBIN Yrojl V, a ¢ IOMOIIbIO JaJIbHOMEpa - HAKJIOHHOE pacctosinue D 6o

€ro TOPU30HTATBHYIO MPOCKIHIO d.
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[IpeBbllieHrEe MEXTy TOUKAMU

h=dtgv +i -V.

Ecnun PaCCTOAHUC U3MCPCHO HUTAHBIM JAJIBHOMCPOM, TO IIPCBBINICHUC MCIKIY

TOYKaMM OIPCACIINUTCH:

h= ﬂisinZV +i-V,

rae L= Kn - nanbHOMEpHOE paccTosiHUE.

Omnpenenenre MPEBBIIICHUA MEXYy TOYKAMH BBIIOIHSIOT C UCIIOJIb30BAHUEM
JAHHBIX, MOJYYECHHBIX TP OMPEIACICHUN PACCTOSHUN HUTAHBIM JAJIbHOMEPOM MpPU
HaKJIOHHOM IIOJIOKEHUM JIMHUKM BU3MpOBaHUSA. [Ipu 3TOM mM3MepeHue yria HakJIOHa
CIICZIyeT BBIMOJHATh MPH JBYX MOJOXKEHUsAX 3puteiabHol Tpyobl (KA u KII).

3Ha4yeHUs NMPEBBIIICHUHN ONpeesatoTcs Mo hopmyiam:
Lo I I
h=-sinZv+i—V,; h=dtgv+i-V.

PaCXO)KIIeHI/IG B 3HAYCHHUAX IIPCBLIIMICHHA, OIIPCACIICHHLIX II0 BBIMICIIPUBCICHHBIM

dbopmyiam, He 10KHO npeBbimath 0,01 M.

Pesynbprarel uamepenuii:

L=14,5m; d=14,32m; v=6°25"; i=1,31m; V=2,00 m.

14,50M

h :%S'E"HZ’[-‘ +i1—-V= - 0,22212+1,31m— 2,00m = 4+0,92M.

-
e

h=dtgv+i—V =14,32mM-0,11246+ 1,31m — 2,00m = +0,92m,
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Jlabopamopnas pavoma: Hzmepenue coepemennvimu npudopamu.

Llenv padomeut:

1. U3yuumo 21eKMpOoHHbIL Me0O0NUM.

2. Pa3zeumbu HaBbIKU 00paujeHusi ¢ meoooaumom: mexHuKy HageoeHusl.
3. Hayuumucs 6blnonnams nosepKu u 10CmuposKu meoooauma.

4. Pazeumb HaBbIKU U3MEPEHUsL 20PU3OHMATLHO20 U BEPMUKATLHOZO Vel08.
Oobecneuenue:

- anexkmponnusiil meoooaum VEGA TEO — 20;

- wumamus S6;

- omsec;

- BU3UPHBLE Yell,;

- pabouas mempaon,

= NUCObMEHRHO - HePMEIICHbLE npuﬂadﬂeofcnocmu.

B pesyabTrarte BbINOJHEHHS JIA00OPATOPHOM PA0OTHI CTYAECHT 0JIKEH:

3HATH: YCTPOWCTBO AJIEKTPOHHOTO TEOJOJNUTA, MOPSJOK BBINOJHEHUS MOBEPOK U
IOCTUPOBOK TEOJ0JIUTA, TOPSAOK MU3MEPEHUNM TOPU3OHTAIBHOTO U BEPTUKAIBHOTO
YTJIOB.

yMeTh: UCIOIb30BaTh TEOJOIUT IJI1 UBMEPEHUS TOPU3OHTAIBHBIX U BEPTHKAIbHBIX

VTJIOB.

MeToauka BbINOJHEHUS PA00ThI
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Yempouicmeo anekmponnoco meoooauma VEGA TEO — 20

Buaup

ObvexTus

MeTka BbiCcoTh!
UHCTPYMEHTa

OnTU4ecKui UeHTpup

Ouennen
DyHKUMOHANbHBIE
KnasuLwu

MogbemMHbIe BUHTI
OcHosaxue

Pyuyka Teogonur: Y
y Aonura Orpenexve ans Garapeil

BuHT py4kv TeogonuTa-
dokycupyrowiee
KonbLo

3akpenuTensHbIv BUHT
BEPTUKaNLHOro Kpyra

HaBogAwuin BUHT
Okynsp BEPTUKANLHOro Kpyra
3akpenuTentHeii BUHT

LnuHAapudeckui FOPW3OHTANLHOTO Kpyra

ypOBeHb
Hasoaswmin BuHT

3akpenuTensHbIi rOPU3OHTANBHOTO Kpyra

BUHT

Kpyrneiv ypoBeHb
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Jucnnen

O6Go3sHa-
YeHne
HKUMUA
Ha oy
aucnnee
CumBONn sepTukansHoro yrna SEl yKkaswBaeTcs Ha mecre
BEDTUKANbHCIO OTCUETa, NoKa 3puTentHas TpyGa He
NPOHAET YEPE3 MECTO HYNA TOPUIOHTANBHOR ocK. JTa
npousaypa ycTaHasnnBaeT MecTo Hyns.
'
v v 0 SH
[alglainins »
Ha 1 |,uDuu UD i
am—
(Cm. wacTe1.2.3, "HacTpoiikn nsmeperns’)
H CVMBON rOPH3OKTANBHOM YINa, WIMEPEHHOTO NO YaCOBOM
R cTpenke
HL CUMBON rOPU3OHTANBHOTO YINa, USMEPEHHOMO NPOTUB

YaACOBOH CTPEnKN.

L

CunBon, ykassiBaiowuii yposess 3apsga barapes.
(Cm. 4acTb 4, MCTOMHNK NUTaHKUA)

G Yrnoebie naMepeHns B roHax.
o, YKNOH.
(Cnt. yacTh 1.2.3, HacTpoitkn uaMepeHus)
O YHKIIMOHAIBHBIE KJIABUILIN
Knasuwa DyHKUMA Onepauus
Manenenne Hanpasnesus WIMEpeHus
:::l:;oai';auun rOPA30HTANEHOrO yrna no  4acosch
CTPENKE HA HANPABNEHHE WIMEepeHus
RA hiets i NPOTHE qacoaoﬁg enku. Han aa:r:erme
rOPKADHTanNLHoM Pt P : P
yrna MEHAETCR MNPU  K3MAOM  HAKATHM
’ KNABWLLK.
VaepxaHue TeKywearo 3H3YEHUA
FOPWAOHTANEEOrO YrNa HR AUCNNes.
ly } X
Vaepwaue Koraa Haxara 3Ta KNasWwa, OTCMET
TOPH3OHTANBHOrO yria murasr. TeoaonuT
oTcHeTa
HOLD FOPNOHT RIBHORG MOXHC ROBEPHYTE 0€3 WaIMEHEHAA
AL oTcueTa ropuacKTansHoro yrna.
bl MOBTOPHOS  HAXATME  KAABKLW
Pa3IbNOKNPYET OTCYET OPK3DHTENLHOMS
yrna
=
T 1 A sty himosd sl
B | avcnnes u cere > : Blvdirsin
e NOETOPHOE HaXaTHE LaHHOW KnasuLUu
: OTKIMIONAET NCACBETKY.
Mepexon OT rpaayCcoB/TOHOR K YKNOHY B
% ANs BEPTUKaNbHOrD yrna. Cumaon
V% YKnoH : A P Y Cnue
%' ncABnASTCA Ha AWCnnee, Koraa
BKTUBVINPOBAH PEKKM YKNOHA
Obmynenve OBHynesue oTCUeTa rCPUIOHTANBHOM
OSET ATCMETE Kpyra Ha aucnnee, Haxarvwe sron
rOPWU30HTANbLHOMNS | KNABAWW YCTAHABNWYAET CTCHET
Kpyra. C*00'00" Ha nicboe KanpasneHue.
!
o BrA4eHue; -
Ry BrNioHaeT/BeIKNoMaeT TE0A0NAT.
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Iloozomoeka Kk usmepenuio
Yemanoexka u copuzsonmuposanue:
1. YcranoBuTe mTaTuB HaJL TOYKOW U 3aKPEIIUTE HOKKH.
2. YcTaHOBUTE TEONOJINT HA IITATUB U 3aKPYTUTE CTAHOBOW BUHT.
3. IlpuOaM3UTENBHO NPHUBEAUTE HWHCTPYMEHT K TOPHU30HTY IO KpPYIJIOMY
YPOBHIO.
A) HUcnonb3ys noabeMHble BUHTBI A U B mepemecture my3bIpek Kpyrioro

YPOBHSI, YTOOBI OH OKa3aJICsl IOCEPEIMHE OT JIEBOTO U MPaBOTo Kpas (puc. 21 a).

a. 0.
[oING) O O
oo ||log

Puc. 21 IIpuBeneHne HHCTpyMEHTa K TOPU3OHTY MO KPYTIIOMY YPOBHIO

B) Ucnons3ys nogbeMubiit BUHT C, IepeMECTUTE My3bIPEK B LIEHTP KPYTIIOro
ypoBHs (puc. 20 0).

4. Jlng TOYHOTO TOPU3OHTHUPOBAHUS WHCTPYMEHTa  HCIOJB3YHTE
MATUHAPUYECKHA YPOBCHB:

A) IlpoBepHuTe HWHCTPYMEHT TakuM 0Opa3oM, 4YTOOBI  Iy3BIPEK
[UJIUHAPUYECKOTO YPOBHSI OKa3ajcsi B OJHOM M3 CIEAYIONIMX IOJOKEHUN. 3aTeM
UCITONTB3YsI TIOTbEMHBIC BUHTHI A 1 B, mepeMecTrTe my3bIpeK B IISHTP YPOBHSL.

B) Iloepuute uHCcTpyMeHT Ha 90° U nepeMecTuTe My3bIpeK B LIEHTP YPOBHS C

nomo1nkto BuHTa C (puc. 22).

™ &[0 O]

Puc. 22 TouyHO€ rOpU30HTUPOBAHUE UHCTPYMEHTA UCTIONB3YSI
UJTUHIPUIECKUN YPOBEHD
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C) lloBropure mnyHkTel A u B, moka my3plpek He OyneT B LEHTpe
WIMHIPUYECKOTO YPOBHSI IPU IOBOPOTE MHCTpyMeHTa. Ecim 3TOro He ynaercs
cenaTh, CM. TOBepKU Teo10snTa— «KOCTHpOBKa IMITUHAPUIECKOTO YPOBHSD.

5. BpimonHUTE LEHTPUPOBAHME HHCTPYMEHTA C IOMOIIBIO ONTHYECKOTO
LEHTpUpA.

A) IloBopauuBast KOJIBIIO OKYJIsIpa ONTHYECKOTO EHTpUpPa, 100eHTECh YETKOTO
N300pakeHUs. CETKU HUTEH.

B) IloBopauuBasi Gokycupyroiiee KOoJbll0 ONTUYECKOTO LEHTPHpa, 100eiTech
YETKOTO N300paKEHUs TOUKH, 10 KOTOPOU BBIMOJIHSAIOT LIEHTPUPOBAHUE.

C) 3akpenute cTaHOBOW BUHT U NPOBEpbTE (IIYHKTHI 3 U 4), 4TOOBI My3bIPbKU

KPYIJIOTO Y UWIMHAPUYECKOTO YPOBHS OCTABAINCH B CEPEANHE ITUX YPOBHEM.

o OGRS KBl
PONPTLOMND

:F.-fl-ml.blml‘!b LADGp I

NOThLYD GEpRALD.
EewLTsSE

camel sumell Ci unr.u-u AU

Tomed #8 Aauved
5

TOHAR & HRMITER SO AT
CUTNECKTDD LENTERTE

-

Puc. 23 llenTpupoBanrie UHCTPyMEHTA C IIOMOIIBIO ONTHYECKOTO IIEHTPUpPa

@DoKycHpOBaHUE 3PUTEIBHON TPYyObl: HABEAUTE 3PUTEIBbHYIO TPYOy Ha SPKYIO
MOBEPXHOCTh U IOBEPHUTE OKYJISIP 3pUTENBHOM TPYOBI 10 TEX MOp, MOKa CeTKa HUTEN
He cTaHeT 4yeTkoi. Cremute, 4yTOOBI HE OBUIO Mapajylakca, BUAMMOTO CMEIICHHS
MEKJly TOUKOM BU3UPOBAHUSA M CETKOM HHUTEW NpH nepemenieHnu riasa. [lapammakc
CHUXAeT TOYHOCTh U3MEPEHUI.

YToOBl yCTAHOBUTH HAIMUYKE MAPAIIAKCA, BHITOJIHUTE CIAEAYIOIINE TIEHCTBUS:

1) HaBenute 3putenbHyto TpyOy Ha TOUKY BU3UpPOBAaHUS UM IPHUBEIUTE €€ B
doxkyc.

2) Ilepememaiite rina3 BBEpX W BHU3 WM BIOPABO U BJIEBO MU CIIEIUTE 3a

CMCIICHUECM TOYKH BU3UPOBAHNA OTHOCUTCIIBHO IICPCKPCCTUA CCTKHU HUTEH.
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3) Ecnu napasiakc ecTh, IOAPErYIUPYITE OKYIIAP.

Bcerna ycTpansiite napayuiakc nepes HauajaoM padoThl, YTOObI FapaHTUPOBATH
TOYHOCTh U3MEPEHUM.

OcnabpTe (QUKCUPYIOLUIME BUHTHI M HABEIUTE 3PUTEIbHYIO TpPyOy Ha LEib,
WCIIOJIb3Ys BUBHPHI, PACIIOJIIOKEHHBIE HAJT U TIOJ 3pUTEIBLHOI TPYyOOH.

Crnenure, 4TOOBI MEXKIY TJIA30M U BU3UPOM OBLJIO HEOOJBIIOE PACCTOSHHUE.

H3zmepenue 20pu3zoHmanvHulx y2inoe:
1. HaBenuTe 3puTenbHYIO TPyOy Ha TOUKY A.
2. Haxxmute «0SET», 4T0OBI OOHYJTUTH OTCUET TOPU3OHTAIBLHOTO KPYTa.
3. HaBenute 3putenbHyto TpyOy Ha BTOopylo Touky B. Ha skpane nmosiBUTCS 3HaueHue

yriia Mexay Toukamu A u B (puc. 24).

Puc. 24 Omnpenenenue ropu3oHTAIBHOTO yria

CumBon «HR» Ha qucriee o3Havaer, 4To M3MEPEHHE yTila BBITTOJIHEHO 110
4acOBOM CTpEJIKE.
CumBon «HL» Ha nucriee o3Ha4aeT, 4TO U3MEPEHUE YTIJla BHIMOJIHEHO TPOTHUB

4aCOBOU CTPEJIKHU.

Yemanoeka zopuzonmanvnuix yenoe:
1. IloBopauuBaiiTe TEOAOIUT OO TE€X MOpP, MOKA HA JUCIUIEE HE MOSIBUTCS
HEOOXOIUMBINA OTCYET.
2. Haxwmute kinaBuiny «HOLD». BeiOpannsiii orcueT OyneT MUTaTh HEKOTOPOE
BpeMsL.
3. HaBeaute 3putenbHyto TpyOy Ha TOUKy W Haxkmute KHONKY «HOLD».
["opu3oHTaIBHBIN yroJl OyAEeT OTCUUTHIBATHCS OT YCTAHOBJIEHHOTO 3HAUEHUSI.
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Uzmepenue sepmukanbhbix yenos:

J171st u3MepeHusi BEpTUKAIBHBIX YIJIOB B TEOJIOJIUTE PEATU30BAHBI TPU CUCTEMBbI
orcueta. IlogpobHee cM. B MYyHKTE HACTpOWKH wu3MepeHuid. Bribepute
HeoOxonumyto Bam cucteMy orcyera.

Hsmepenue yknona:

Haxatuem kmaBumm «V%», MOXKHO INEpPEKIIOYaTh 3HAYEHUS BEPTUKAIBHBIX
YIJIOB Ha 3HaueHHs YKJIOHOB B auamna3oHe ot 0% mo 100%. Pexum u3zMmepeHwus

YKJIOHA OTMEUYEH Ha JTUCIUIee CUMBOJIOM «%o» (pHc. 25).

100 % 100 %
11|
0 % . l 0%
: ]
100 % -100 %

Puc. 25 N3mepenue ykiaoHa

Ioeepku u rocmupoexu

IIpeoynpescoenusi:

[ToBepKkH U FOCTUPOBKHU TEOAOIUTA HEOOXOIMMO MTPOBOJIUTH B ONPEACICHHOM
MOpsAKe:

1. IToBepka 1 FOCTUPOBKA LWJIMHAPUYECKOTO YPOBHS.

2. IloBepka U FOCTUPOBKA KPYIJIOIO YPOBHSL.

3. IloBepka 1 FOCTUPOBKA ONTUYECKOTO UEHTPHPA.

Bcerna nposepsiiiTe pe3ysibTaThl FOCTUPOBOK.

Ilosepka u rocmuposka YUIUHOPUHUECKO20 YPOBHSL:

A) Pacnosioxxute TEOJOJUT TaK, YTOOBI IUJIUHIPUYECKUN YpPOBEHBH OBLI
MapajyieJieH JIMHUHW, COCIUHSIONICH JBa moabeMHbIXx BUHTA A u B. IlpuBeagute
My3bIPEK B CEPEAMHY YPOBHS 3TUMU BUHTAMMU.
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B) [loBepuute Teononut Ha 90° U mpuBenUTE My3bIPEK B CEPEAUHY YPOBHS
NOAbEMHBIM BUHTOM C.

C) Bepnutech B mepBoHauanbHOEe mnojioxxkeHue (myHKT A). IlposepsTe emie
pa3 My3bIpeK U, €CIM HEe0O0XO0UMO, MOBTOpUTE omnepanuto. [loBepHUTE TEONONUT HA
180°. Ily3bipek He MOMKEH cMenlaThCid W3 LeHTpa ypoBHA. Eciu oH cMmelnaercs,
nepeianTe K myHkty D.

D) C nomoipio I0OCTUPOBOYHON IIMHUIIBKK MOBEPHUTE BUHT, MOKA My3BIPEK

HC CMCCTHUTCA Ha IMOJIOBUHY PACCTOAHUA OO0 CCPECANMHHOTO IMOJIOKCHHS 1TY3bIPbKaA.

—» (@ CMewenue

Monosuna nyssipbka

cMeLeHUR
ny2asIpbKa

@ ARl

YmobLi nepemecmimes Ny3eipex,
NOBBRHUME 3MOMm BUKM

Puc. 26 [loBepka H IOCTUPOBKA HUIMHAPUYECKOTO YPOBHS

E) Bepuurtech B mepBOHauajIbHOE TOJOXKEHHE (MYHKT A) W TOBTOPUTE
nyHKTBI A-C 710 TeX mop, MoKa My3bIpeK He OyAeT HAaXOUThCS B IIEHTPE YPOBHSI.
llogepka kpyanozo ypoeHsi:

Eciau my3bIpek Kpyrjioro ypoBHSI HAXOJMTCS B LIEHTPE IOCIE MPUBEACHUS B
LEHTP My3bIpbKa IUJIUHIPUYECKOTO YPOBHS, TO JajbHEMIas IOCTUPOBKA HE HYKHA.
B npoTuBHOM citydae HEOOX0UMO ClieNaTh CIEIyIOoNIee.

Hcnonb3ysi IOCTUPOBOYHYIO IIMWIbKY, MOBEPHUTE IOCTUPOBOYHBIE BUHTHI,

MTOKA MY3BIPEK KPYTJIOrO YPOBHS HE MEPEMECTUTHCS B LEHTP.
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i

HCrichbayGme smy JI0CmuULoacsibie
SUHME CNA NPUCLOSH LA NYIBIDENS
KOY2aM020 ypoeHR & UsKmp.

Umobu! MyILIDSK CHECMUNCH €
YHBIZHHBIX HITPIBNEHURX

SGomakume
2mom euHm
Qenatume

amom ausm

Puc. 27 [loBepka 1 FOCTHpOBKa KpPYIJIOI'O YPOBHS

He nepersrusaiite rocTupoBoYHbIe BUHTHL. OciiabbTe OJUH BUHT Ha Y4 060poTa
BHUHTA, 3aT€M 3aTSHUTE APYTOi BUHT TAaKKe Ha 4 000poTa.

Ilosepka u rocmupogka onmu4ecko2o yeHmpupa.:

JlanHast 1ocTUpOBKa HEOOXOJMMa, YTOObI JIMHUS BU3UPOBAHMS ONTUYECKOTO
LIEHTPYpa COBIIA1aJIa C BEPTUKAIBHOM OCBIO.

A) HaBenurte onThyeckuil LEHTPUP HA TOYKY C MOMOUIbIO MOJBEMHBIX
BUHTOB WJIU, OCJTA0MB CTAHOBOW BUHT U MEPEABUHYB HUHCTPYMEHT K TOUKE.

B) Iloepnute Tteomosutr Ha 180° u TOBTOpUTE BU3UPOBAHUE UEpeE3
ONTHYECKUM LEeHTpup. Eciu Touka HaxXOAMTCA B LEHTPE Kpyra IOJs 3pEHUsd
ONTHYECKOT0 LIEHTPUpa, FOCTUPOBKA HE HyXHA. Eciu *e HeT, To HeoOX0IuMO
nepentu K nyHkry C.

C) CHuMHTE KpBILIKY IOCTHPOBOYHBIX BHUHTOB ONTHYECKOTO ILIEHTPHUPA.
IloBepHHuTE €€ NPOTHB YacCOBOM CTPENKU. BBl yBHIWTE YETHIPE FOCTUPOBOYHBIX

BHHTA.

Cuowerue

— Monosuve
. == / CUMBLUYEHUR
/ Megeuacmume

- NISPSKDECITIG G

I=:
=l
=5 \\ =
Tole—
(O)e- NN AETIX

Kpoiluxa 10cmupo8ouHo20 8BuHmMa MCMUB OO HN

WM

Puc. 28 [loBepka 1 10CTUPOBKA ONTUYECKOTO LIEHTPUPA
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D) Hcnosb3ys 10OCTUPOBOYHYIO HIMWIbKY, TOBEPHUTE FOCTUPOBOUYHBIE BUHTHI
HaIOJIOBUHY CMEIIEHUs MEPEKPeCTUsi CETKH HUTEH 1eHTpupa oT Touku. OcnadbTe
OJIMH BHHT Ha %4 000pOTa, 3aTEM 3aTSHUTE MTPOTHBOIIOJIOKHBIN BUHT Ha Y4 060opoTa.

E) IloBTOpsiite myHKTHI A-D, moka mpu nmoBopoTe BOKPYT BEpTUKAILHON OCU
WHCTPYMEHTA CMEILICHUE HE TPOMAJIET.

Yemanoeka mecma HYJIA 6epMmMUKAIIbHOCO Kpyea.

Onepauun Knaguwa Oucnnen

To4yHOB ropW3cHTUPOBaHWE TeoACNMTE HET

Hawmure knaenwy V% v yaeprvsante ee V%
NoKa HBKMMAETE KNasuwy niuTaqus. Ha v 0 SEI

aycnnes TenaonvTa NoOABKUTCR PEHWMM @ t
YCTaHOBK MECTa HyNA BEPTUKESBHOM KPYTa.

NosepHuTe 3puTeneHy TRYBY, YTobkL!
yCTaHOBWTE MECTO HYNA. Ha aucnnee
noseutcs “STEP--1"

vV 95°10'20"
Hr SFEP—1

Haeepwre aputensHyo Tpyby Ha uens, —
DacNONOMEeHHYK BNWaKo K ropyacHTy Ha Vi 95°10'20"
paceTonaHUW npuMepHo 100 M. HaskmuTe o H SFrEP---2

e V% R |
V%", [lanHble ANs nepsonr ToYKn ByayT |
coxpaHeHsl. Ha gucnnee nossktca "STEP--
2",
MNepesepHTe 3pUTENEHYHD TRYDY M CHOBE BIW-
AMPOBYIITE 88 Ha Ha4ansHyHo Touky. Hammure V 261°12°43"
V%", [JaHHs1e ANA BTOPON ToukK ByayT co- Hr  180°00'00" i
XDEHEHEI, M MECTO HYNA BEPTUKANBHOM Kpyra V%
OyneT ycTaHoRNeHo. [Nocne HaKaTuA Knasm-
LU VHETPYMEHT NOASCT S8YKOBOW CUrHan u
BEPHETCH B PEXMUM 0DbMHLIX M3MEDEHMN.

1. 3mepuTh TOPU3OHTAIBHBIA M BEPTUKAJIBHBIMA YIJIbI IPU IMOMOIIU 3JIEKTPOHHOTO

TeOo0auTa. JJaHHbBIC 3aHECTH B TAOJIUIIEL.
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Ne ITonoxxenue Ne
Yron B Bep
CTaHLIHUH Kpyra TOYKH
KIJI 7 13°45'20"
8 13°45"25"
A
KII 7 13°45'30"
8
Touka ITonoxenue Vep
v
HaOJI0ICHUS Kpyra
KJI 6°30'10"
5 6°30'10"
KII
6°30'10"
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Ilpakmuueckan paboma: Beluucaumenvuas oopadbomka 3aMKHYmM 020

Heo00IUmMHO20 X004.

ILlenv padomeur.

1. Haywumbcs 8bluuciams KOOPpOUHAMbBL MOYEK 3AMKHYMO20 Meo0O0IUNMHO20 X00d.
Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHADTICHCHOCTIU,

- pabouas mempaoe.

B pe3yibTarte BbINOIHEHUS NPAKTHYECKOH PA00THI CTYAEHT /I0JI2KEH:

3HATh: TTOCJICIOBATEIHPHOCTh H3MEPEHUH MPH MPOJIOKEHUH TEOJOJIMTHOTO X0/1a, CYTh
KOHTPOJISL YTJIOBBIX U JIMHEHHBIX WM3MEPEHHM B TEOMOIUTHBIX XOJaX, aJTOPUTMBI
BBIYUCIUTEILHON 00pa0OTKH.

yMeTh: BBITIOJIHUTh BBIYUCIICHUS ISl TTOJIYYCHHUS KOOPAMHAT TOUYEK TEOJIOIMTHOTO

Xozaa.

MeToauka BbINOJIHEHUS PA0OThI

TeodoJUTHBIM XOJIOM HAa3bIBAIOT CHUCTEMY 3aKPEIJICHHBIX B HAType TOUEK,
KOODJIMHAThl KOTOPBIX OMNPEACICHbl M3 M3MEPEHUS] YIJIOB U PACCTOSHUM.
TeomonuTHble  XOABI, KakK TMPaBWIO, MPOKIAILIBAIOT  MEXKIY  TOYKAMHU
rOCyJIJapCTBEHHOW T'€0I€3UNYECKON CETH.

Teooonumubie X00bl - T€OJIC3NIYCCKHE TIOCTPOSHUS B BHJIC IOMAHHBIX JIMHUH, B
KOTOPBIX YTJIbI U3MEPSIOT MOJHBIM MPUEMOM TEO0JIUTA, a JJIMHBI CTOPOH JICHTaMH,
pyJIETKaMU WIM JaIbHOMEPAMHU.
3amknymuiti xo00. [IpokiiagbiBaeTcs MO rpaHUIlaM y4dacTKa, MOJJIEKAIIEro CheMKe, B

BUJI€ 3AMKHYTOT'O MHOTOYT'OJIbHUKA (TTOJUIOHA).

1. BeiOpath UCXOIHBIE JaHHBIE:

-JaHHBIC ITIOJICBBIX I/I3MepeHI/Iﬁ YTJIOB ITIOBOPOTA U IJIMH JINHUU B3STh B Ta6J'H/II_[e
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Ne yrma N3mepsiemble yTiibl JltuHb!
I0BOPOTA (paBbIe TIO XO.TY) JIMHHHA, M

1 110° 01"
20,583

2 114° 46'
19,925

3 100° 17'
17,378

4 120° 06’
23,479

S) 94° 52'
19,345

1 110° 01"

- 3HAYEHUE TUPEKIITMOHHOTO yraa O 1.2 = 24° 55’

- KoopauHaThl X1 U Y1 HavanbHOUM Touku 1 (0, 0)

2. Bnucate B OJIaHK BEAOMOCTH BBIYUCICHHUS KOOpAUHAT (CM. CTp. 59) naHHbIE
MOJIEBBIX U3MEPEHUM yIJIoB moBopoTa (rpada 2) u aiuH nuHuid (rpada 7), KOTophie
OepyTcsi B UCXOTHBIX JAHHBIX:

3. IToxcunTarh CyMMy IPAaKTHUECKHUX MPABBIX 10 X0y YIJIOB % By, 1o popmyne:

2Pup. = P+ P2+ Pz + Pa + Bs,
[logcunTath CyMMYy TEOPETHYECKUX YIIIOB, %freop. KOTOpAs ONPEICIHUTCS IO
dhopmyie:
% Breop. = 180° (n-2),
rae N - 9ucjo yriloB B 3aMKHYTOM ITOJIUTOHE.
4. OmpenennuTh BENUYUHY HEBA3KUA fpnpaxr , CYMMBI 3Pppacr. YIJIOB 3aMKHYTOTO

MOJIMTOHA 1o (popMmyrie:

anpz Z:Bnp.' Z:BTeop. )

rae 3 PBupacr. — CyMMa IPAKTHUYECKUX MPABBIX MO X0y YTJIOB

% Breop. — CYMMa TEOPETUYECKHUX YTJIOB.
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CpaBHUTH MOJTYYCHHBIN PE3yIbTAT C JOMYCTUMON HEBS3KOH fpqon. , OMpenensemMoit mo

dhopmyie:
fBZlOH. =2t \/ n,

rae N -4ucio U3BMCPCHHBIX YTJIOB B IIOJIMTOHE

t — Tounocts mpubopa 0° 00'30"

Ecnu HeBsizka fguon. >= fpnp., TO €€ HEOOXOAMMO pacTipeieuTh Ha U3MEPEHHBIE YTIIbI,
oOpa3oBaHHbIE HamboJee KOPOTKMUMH CTOpoHamH. [Ipu HaIUuuM TPUMEPHOTO

paBEHCTBA CTOPOH MOIpaBKa Vg B U3MEPEHHBIN YTOJI BBIYUCIIAETCS O (OpMyJIe:

VB = fBHIl/ n,

[TosryuenHble nmompaBku Vp 3aluchIBalOT B rpady 3 HaIpOTHUB COOTBETCTBYIOIIETO

HU3MCPCHHOTI'O YIJIA.
I/ICHpaBHCHHBIe S3HAYCHUA YIJIOB IIOBOPOTA TCOAOJJHUTHOI'O XOJda 3aIlMCBIBAIOTCA B

rpady 4.
ITocne BBeAeHUS MOMPABOK CyMMa HMCIPABJICHHBIX YIJIOB IOJIMTOHA JIODKHA OBITH

paBHa TEOPETUUYECKOI CyMME YTJIOB.

5. BBIUHCIUTD TUPEKITMOHHBIC YIJIBI BCEX JIMHHUM MOJUTOHA TI0 (hopMyJIe:

o 23 =012 + 180° — B2

034 = o3 + 180° — B3 u T.A.

3HaueHUe HNCXOOHOTO JUPCKIUOHHOTI'O yIJIa O1-2 HPUHATH U3 UCXOJHBIX JJAHHBIX.
KOHTpOJ'IeM BBIYMCJICHUI JAUPCKONOHHLBIX YIJIOB CIIYKUT IIOJJYYCHHUC B KOHIIC

BBIYMCIIEHU HAYAJIBHOTO TUPEKIUOHHOTO YTIJIa 0l1-2.
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6. [lo BBIYMCIEHHBIM 3HAYECHUSM JUPEKUHUOHHBIX YTIJIOB OMpEAeNUTbh PyMOBI I, U
3anuchiBaTh B rpady 6 U COKpamEHHO YETBEPTh, IJ€ PACIIONOKEH PyMO KaxKIoro

yria.

[Ipu BeIUKCIEHUN pyMOOB UCIIOJIb30BaTh TAOIUILY.

YerBepTh o r
| CB 0...90° a
I 1OB 90°...180° 180° - a2
111 103 180°...270° o3 - 180°
IV C3 270°...360° 360° - 04

7. B rpady 7 3anucarh IIUHBI JUHUNA U ONPENETUTh JIMHY Xonaa D (cymma nmuH
JIUHUN).
8. BBIUHCINTH TpUpALICHHE KOOPAMHAT MO pyMOam I u jiauHaM juHud 0 10
dbopmynam:

AXi=d - cos r;

AYi=d-sinr;
[Ipupanienrs KOOpAMHAT MPU 3aIIMCU B BEAOMOCTb MOKHO OKpyIJIATh 10 0,001 M.
3HaKu mpUpaileHuii OyayT 3aBUCETh OT TOTO, B KAKOH KOOPAMHAIMOHHON YETBEPTH
HAXOJAWTCS Ta WIM JApyras cropoHa nmonurona. Ilpm omnpenenenun 3Haka

MPUPALLEHUS UCIIONB30BATh TAOIHUILY.

Haspanue CB OB 103 C3
pymMOOB
3nakn A X + - - +
AY + + - -

9. IMoxcuntatk HeBs3ku fx v f y B mpupameHusx koopauHaT 1mo Gpopmyiam:

fo= Z:A)(i ;

58



fAy= SAY .

10. OHpeI[eJII/ITB AOIIYCTUMOCTDb IIOJYYCHHBIX HCBA30K, BBIYUCIINUTL I 3TOTO

a0COMIOTHYIO HEBS3KY Tu6. 1O hopmyite:

1:a6c ==+ \/ (fAX) 2+ (fAy) 2 ’
U JOMYCTUMOCTh OTHOCUTEIIbHON HEBA3KH:
forn=fase/ZD = ... <mm=1/2000 |,

rae D — nnuHa xona, m
I1. Ecnu nonydyeHHas OTHOCUTENbHASI HEBSI3KA MEHBIIE WM PpaBHA NPEACIbHOU, TO
HEO0OXOMMO MPOBEPUTH, UTOOBI CyMMBI MPUPALLEHUIN PaBHSIIUCH HYNIO, T.€. SAX; =
0; 3AYi=0, ecnu ycioBue He BBIIIOJIHEHO, BBOJATCS momnpaBku B rpader 10 u 11.
VBs3Ka NpupalieHud NPOU3BOAMTCA OTAEIBHO IO alcuuccaM U OpJUHATaM.
[lonpaBky paclpenessroTcs Ha BBIYHUCICHHBIE IPUPALIECHUS NPONOPLHUOHAIBHO
JUTMHE CTOPOH U BBOJATCS CO 3HAKOM, OOPAaTHBIM 3HAKY HEBSI3KH.
12. Tlocne BBemeHus mnompaBok B Tpadsl 12 m 13 3amucarh wHCHpaBlIEHHbIE
MPUPALLIECHHUS.
13. Tlo wWcnpaBieHHBIM 3HAYEHUSM T[PUPAILEHUM KOOPAWHAT  BBIYHMCIIHTH
KOOPJIMHATHI BEPIIMH TOJIMTOHA, JJIs 4ero B rpadax 14 u 15 3ammcaTh MCXOAHBIC
KOOpAMHATBI X1 WM Y1 HadajapHOM TOYKM |. BplunciieHHE KOOPIHMHAT OCTAJIBHBIX
TOYEK MMOJIUTOHA IPOBOAUTCS 1O PopMyIam:

Xnocneu: anen * A)(i;

Viocnen = ynpez[ t AY;j

KoHnTposieM mpaBuUiIbHOCTH BBIYMCICHUS KOOPJAMHAT BEPIIMH YIJIOB NOBOPOTA B

CJIy4ae 3aMKHYTOT'O IOJINTOHA CIIYKUT MOJy4eHUE KOOpAUHAT X1 U Y1.
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BenomocTb BbIvMCNEHMA KoopauHart

N g fmonls (@ 1 o | noupaen | Tonpasu [teboem] Koopouam
mem] T [P sae | P¥MO fawedl Ty T Ay |ax |aY |ax | oY | X | ¥
1 | uocor 11001 o o
24°55' | CB 24°55' | 20,583 +18,667 | +8,672|-0,002 1 +8,667
2 (ugqer 114°46' +18,665] +8, 66~
90°09'(fOB 89°51'| 19,925 | -0,052 | +19,925|-0,002 0,054 | +19,92
3 |100°17 | -0°0r' |100°16' +18,611H+28,587
169°53'|fOB 10°07| 17,378 | -17,108| +3, 0,002 17,11 |+3,047
4 |120°0%" 120°06 +1,501 |+31,634
|229°47 49°47123.479| -15,16 |-17,029|-0,002 15,162 [-17,934
5 | 94’52 | -0°0r'| 94°5r' ' -13,661| +13,7
314°56 C3 45°04' |19 345 | | 13,663 | -13,695|-0,002 |-0,0051+13,661| -13,7
1
Py = 180° (N - 2) = 540°00" Jrauna xoda D = 100,71 +32,33 +31,649 + 32,326 + 31,634 x,=x, + AX
Yzao0ean neenaxa -32,32 -31,624 - 32,326 - 31,634 V.= Y, +AY
By = EBuy = LBy = Heeasxu npupawenuii f,, = 0,01 f,, = 0,025 Jx=0 fy=0

= 540°02' - 540°00' = 0’02’

Abcomommnan nessaxa x0a [ . = W[+ (1) = Vo,01" + 0,025 = 0,026926
Yar0ean Hees3xa HAonycmumocms omuocumeasnoii neesaxu [ = {.../ED < 1/ 2000
Sroen = 2600 = Jowu = 0,026926 M / 100,71 = 0,000267 < 1 / 2000 = 0,0005
=2"0° 00' 30" V5 = 0°02'14'
t = 0° 00' 30" n — wucA0 y2n08
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Hpakmulzecmm paéoma: Hanecenue mouek 3AMKHYmMo20 meoo0oIUmHO20 X004 Ha

njan.

ILlenv padomeur.
1. Pazeumv nHagvlku nocmpoeHusi KOOpOUHAMHOU CEeMKU.

2. Haytmmbc;l HAHOCUMb MOYKU Me0O0IUMHO20 X00d NO Koopdunamam HA Nian.

Oobecneuenue:
- NUCLMEHHO - HePMEINCHbIEe NPUHAOLEHCHOCTIUL,

- pabouas mempaoe.

B pe3yabTarte BbINOJHEHHUS MPAKTHYECKON PA0OTHI CTYICHT J0JIZKEeH:
3HATH: METOJIUKY HAHECEHHS TOUEK TEOJOJUTHOIO X0/1a Ha TJIaH.

YMETb: HAHCCTU TOYKH TCOAOJIUTHOI'O XO/Ja 110 KOOPpANHATaAM Ha ITJIaH.

MeToauka BbINOJHEHHS PadoOThI.

1. [TocTpouTh Ha YepTEKHON OyMare KoopauHaTHYIO ceTky B M 1: 500 (cm. puc. 29).
Takxe Ha TOM JIUCTE BBIYEPTUTH TAOIMUILy M BHECTH B HEe€ KoopanuHaThl XU Yi BCeX
TOYEK.

2. Tlo xoopamHATaM BEPIIWH TEOJOJMTHOTO XOJa HAHOCIT BCE TOYKH, TPOBEPSS
PACCTOSIHUE MEXIYy HUMH IO MacmTaly ¥ TOPU30HTAIbHBIC YTIIbI, CPABHUBAS UX C
JUIMHAMH CTOPOH, 3amMCaHHbIMU B rpade 7 U TOPU3OHTAIHHBIMHU YIJIAMH,

3anmrcaHHbIMK B rpade 4 (cM. Tad. cTp. 59).
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X,

20+

Cxema TeoONUTHOrO Xoaa

CB 24°55'

FOB 89°51'

/ 19,925
3

62

FOB 10°7
104 17,378
o P —
: oY
101 K03 49°47
23,479
-20
19,345
NT 1 2 4 5
X o | 18,665 | 18,611 | 1,501 |-13,661
) '§ o | 8,667 28,587 |31,634|13,700
NT| A B B r
X | 12,8 | 6,0 | 3,7 |10,6
Y |\ 10,9 | 7,8 | 12,5 | 15,5



Ilpakmuueckaa paboma: Beluucnenue ommemox nogepxnocmu pynoamenma.

Lenv padomuwi:

1.

Hayuumvcs  evinonnams  ebluuciumenvuyro  o0pabomky  mMamepuanos

HUBEIUPOBAHRUL NOBEPXHOCNIU NO Kea()pamam.

Oobecneuenue:

= NUCBbMEHHO - HepmeostCHble npuﬂadﬂeomtocmu.

- pabouas mempaoe.

B pe3ynvmame evinonnenus npakmuueckoi paoomuvt CHyO0eHm 00NIHCEH:

3HATh: QJITOPUTMbl BBIYHCIUTEIBHON 0O0pabOTKH pe3ylabTaTOB HHUBEIMPOBAHUS

ITOBCPXHOCTH 110 KBaJIpaTaM.

YMeTh: BBIUUCIIATh YEPHBIE OTMETKH (OTMETKHU 3€MJIH).

MeToauka BbINOJTHEHUSA PA0OTHI

1. ITo naHHBIM CXEMbI HUBEIUPOBAHUS U OTMETKe penepa Hgp pyHmamenta
BBIYHCIUTh OTMETKH TOBEPXHOCTH (yHIaMEHTa, a TaKXke paboune OTMETKH,
XapaKkTepU3yoIlllie TOJIIUHY CJOs MOJAKJIAAKW OeToHa, KOTOpble HAaJJICKUT
3anMcaTh Ha CXEMe.

Ha mnoBepxHoctu Bo3BenéHHoro (ynmamenta pasmepom 10x10 M Oblna
pa30uTa ceTka KBaJpaToB CO CTOPOHAMH 2X2 M U MPOU3BEICHO HUBEIMPOBAHUE HX
BEpIIMH. B3drtele OTCYETBI 1O YEPHOM CTOPOHE HUBEIMPHOM  PEUKH,
YCTaHaBJIMBAEMOW MOCJIEIOBATENIFHO B BEPIIMHAX KBAAPATOB, 3alMCaHbl HA CXEME
HUBEJIMPOBAHUS TOBEPXHOCTH.

Jlnst mepeiayu OTMETKH € pernepa Ha IOBEPXHOCTh (hyHAaMEHTa HUBEIUPHYIO
peliKy BHayaje yCTaHOBUIIM Ha pernep U B3suiu OTCUET (1614) mo uépHoit cropone
PEUKH.

OTMeTKy pernepa sl KaXIOro BapyUaHTa MPUHATh KaK PEKOMEHJOBAHO B

3agade Nel, T.e. KOJIMUECTBO COTEH METPOB PABHO E€MHHUIIE, & KOJIMYECTBO JIECATKOB
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U €IMHUIl METPOB COCTABJISIOT JIBE MocheaHue uudpel yueoHoro mudpa. ITu xe
udpel CTaBATCS U TOCIe 3ansaToi (aM, cM, MMm). Hanpumep, aiist yaebHoro mmudpa
352 ormetka pemniepa Oyaet Hgp = 152, 152.

[IpoekTHy10 (KpacHy10) OTMETKY FOPHU30HTAIBLHON MOBEPXHOCTH (PyH/IaMEHTa
Hrp 17151 KaXI0TO BapuaHTa CleAyeT MPUHATH Ha 898 MM BBIIIIE OTMETKH perepa
Hrp. Hammpumep, 11t mudpa 352 npoektHas orMeTka Oyzaer paBHa: Hy, = Hgp +
0,898 = 152,152+ 0,898 = 153,050 ™.

B ycnoBusSX MOHTaXHOW TIUIOMIAJKK Ha3HAYEHHUE NPOEKTHOIO TOPU30HTA
3aBUCUT  TIJIaBHBIM  00pa3oM  OT  TEXHOJOTMYECKOM  CXEMbl  MOHTaxa

IIPOMBIIIJIICHHOT'O 060py,Z[OBaHI/I$I.
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CxeMa HUBENMPOBaHUS TOBEPXHOCTEHN (PyH/1aMEeHTa
Y BBIYHMCIICHUS YEPHBIX OTMETOK

M 1:100

Penep Hrp = .....

(1812)
3,030 3,035 3,034 3,036 3,045
1 2 3 4 &)
0934 0929 0930 0928 0919
7 8 9 10 11
0937 0920 0918 0916 0922
13 14 15 16 17
0913 0925 0932 0920 0933
19 20 21 22 23
0920 0918 0921 0916 0930
25 26 27 28 29
0920 0929 0919 0930 0925
31 32 33 34 35

0930 0922 0918 0923 0913

3,036

0928
12
0931
18
0926
24
0928
30
0914
36
0914



Breraucnenue pa60qnx OTMCTOK, OIIPECACIIAIOIINX
TOJIIIUHY CJIOA ITOJAKIIAIKH OeToHa

-0,020 -0,015 -0,016 -0,00.. -0,00.. -0,00..

-0,00..

-0,00..

-0,00..

-0,00..

-0,00..

[IpoekTHast OTMETKA TOPU30HTAIBHON MOBEPXHOCTU (PyHIAMEHTA . ...........
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Ilpakmuueckan paboma: Beluucaumenwvnaa oopadbomka sxcypnana

HUeGeIUpPoBaAHUsl ONOPHBIX NOBEPXHOCM eil.

ILlenv pabomuwr:

1. Hayuumwcs 6binonnams 0o6pabomky noieeoeo JHCypHAla HUBETUPOBAHUS ONOPHBIX
nogepxHocmeu.

QOobecneuenue:

- NUCLMEHHO - YePMENHCHbIE NPUHAOTEHCHOCHIU.

- pabouas mempaoe.

B pe3ynomame evinonnenus npakmuyeckoii padoomusl CmyOeHm 00HCEN:
3HATh: METOJIUKY 00paOOTKU PE3yIbTATOB HUBEIMPOBAHUS OMTOPHBIX MOBEPXHOCTEH.

yMeThb: 00padaThIBaTh MOJIEBOM KypHAJI HUBEIMPOBAHUS OIMIOPHBIX TOBEPXHOCTEM.

MeToauka BbINOJHEHUSA PA0OTHI

HuBenupoBanue ONOPHBIX IOBEPXHOCTEW KOHCOJIEM NIPOJOIBHOTO psla
JKEIe300€TOHHBIX KOJOHH TIPOM3BEJACHO C OJIHOW CTaHIMKW HuBeaupoMm H-3,
YCTAHOBJIEHHBIM Ha OJHOM M3 KOHCOJIEW ITPOTHMBOIOJIOKHOIO psAna KoioHH. [llar
KOJIOHH paBeH OM. OTCYETHI NMPOM3BOAWINCH IO KPACHOM M YEPHOM CTOPOHAM
MOJIyTOPAMETPOBOU periku. Ha 0CHOBE MOIy4YeHHBIX pe3yIbTaTOB IPOU3BECTH:

- BBIYUCJIMTENIbHYIO O00pabOTKy JKypHajla HUBEIUPOBAHMS  OMOPHBIX
MOBEPXHOCTEN KOHCOJIEH KOJIOHH JIJISl YKJIAIKU MOJKPAHOBBIX 0aJIoK;

- cocTaBJeHHe IPOoQUIIsi IO OCHU OMOPHBIX MOBEPXHOCTEN KOHCOJIEH KOJIOHH C
HAHECEHUEM JIMHUI (PaKTHUECKOTO MOJIO0KEHUS KOHCOJIEH MO BBICOTE;

- HA3HAYEHUE MOHTAKHOIO (BBIPABHEHHOI'O) TOPU30HTA C ONPEACICHUEM
TOJILIUHBI TTOJIKJIAI0K Ha KaXKI0U OIope.

OTMETKY MOBEPXHOCTH KOHCOJM HAYAJIBHOW KOJIOHHBI, YCTAHOBJICHHOW Ha
ocu A/l ans KaXIoro BapuaHTa MPUHATH YCIOBHO: KOJUYECTBO COTEH METPOB

PaBHO CAWMHHUILC, a KOJIMYCCTBO ACCATKOB W CAWMHHUI MCTPOB COCTABJIAIOT [IBC
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nocieaue mudpel yuyeoHoro mudpa. ITu ke Udpbl CTABATCS U IMMOCIe 3ansTon
(M, cM, mMm). Hanpumep, mis yaebHoro mudpa 221 oTMeTka NepBOM KOJOHHBI
(A/1) cocraBaser H 1 =121,121.

1. O6paboTka )KypHajia HUBETUPOBAHUS KOJIOHH

1.1. Beruncienne MOBEpXHOCTEH MIPOU3BOIAT 1O (HopmyJie

h=3-TI,
rjae 3 u [1— oTcuéThl 110 3a1HeH U nepeaneit pevike (rpadsl 3 u 4 B )KypHaie
HUBEJIMPOBAHUA).

OnpenenstoT NPEBBIIEHUE MEXAY HAYAIBHOW M KaXKIOW MOCIEAYHOLIEH
TOYKaMH JBAXJbl MO OTCUETAM, CIIEAHHBIM MO YEPHOM M KPACHOW CTOPOHAM
peiiku. Pesynbrar 3amuchiBatoT B Tpadbl 5 U 6 KypHala HUBEIUPOBAHMS B
3aBUCHUMOCTH OT 3HakKa mpeBblmieHuA. [Ipu pacxokIeHHH MPEBBIIICHUN,
BBIYHCIICHHBIX IO JIBYM CTOPOHaM pEWKH, He 0ojiee 2 MM 3alHUCBIBAIOT MO YEPTOH
UX CpedHee 3HA4YeHWe, OKpYyIrJsas JOJAM MWUIMMETpa J0 YETHOTO 4Hucia
MUWJTUMETPOB. [Ipuimep BbIUMCIEHHS TPUBEIEH B JKypHAjl€ HHUBEIUPOBAHUA
(npunoxenue 1).

1.2. KoHTpOJIb BHIYUCIICHUS] TIPEBBIICHUH.

[ToacunTeiBatOT cymMMy Bcex 3amuux (2. 3) u mepenuux (2 IT) orcuéroB mo
4EPHOM U KPACHOM CTOPOHAM PEHMKH, YIUTBIBAs, YTO X, 3 paBHA OTCYETY IO peiike
Ha Touke A/l, yBeIMYEHHOMY B 5 pa3, TaKk KaK BBIYMCIICHHE ISITH MPEBBIIIICHUN
MPOU3BOAMIIOCH OTHOCUTEIBHO MEPBOM KOJIOHHBI..

[MoacunThiBalOT CymMMy mnpeBbliieHuid (2. h), BBIYMCICHHBIX MO YEPHOU U
KpacCHOM CTOPOHAM PEUKH, a 3aTEM CPEHEE CYMMAPHOE MPEBBILICHUE.

Z h qépH.: Z 3 4y€pH. ~ Z II qépH.;

Z h KpAacH. = Z 3 KpacH. ~ 2 IT KpaCH.;

) h CpeIIH.: z_hm + Z h KpacH.
2

Crnenyer BBIYMCIWTH M 3amucath B rpadbl 5 U 6 OTHETBHO CyMMY BCEX
CPEIHUX TOJOXKHUTEIbHBIX X (+h) u oTpuiiaTensHbiX 2. (-h) mpeBbIenuit , a Taxke

pesyabtupytomyto cymmy 2.h=>(+h)+ >(-h). Eciu pesyiabprupyromas cymma
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HpCBBIIHeHI/Iﬁ Zh TOYHO COBIAAACT IO BCIIMYHMHC M 3HAKY C PAaHCC BBIYMCIICHHBIM

CPEITHHM CYMMapHBIM MPEBBIIICHHEM 2. Nepeny., TO BEIYHCIICHHS ClICJIAHBI BEPHO.
2N epen=22h.
2. BrluncieHue 0TMETOK OMOPHBIX MOBEPXHOCTEW KOHCOJICH KOJIOHH
OTMETKHM TOBEPXHOCTEH KOHCOJEH KOJOHH PEKOMEHIYETCS BBIUMCIUTD
JBAXK/IBI: METOJIOM IIPEBBIIEHUA W METOJIOM TOPU30HTA HUHCTPYMEHTA.
2.1. Bpluucierne OTMETOK IIOBEPXHOCTH KOHCOJW KOJIOHH METOIOM
MIPEBBIICHUNA CIIEAYET BBITIOIHATH 10 (hOpMyIie
Hi= Hi+h i,
rjae i - MOPSIKOBBIA HOMEP KOJIOHH;
Hi - oTmMeTka OmOpHOW MOBEPXHOCTH KOHCOJM KaKJIOW MOCIEIYyIOIIeH
KOJIOHHBI;
Hi - oTMeTka onmopHO# MOBEPXHOCTH KOHCOJIU HaYaIbHOM KOJIOHHBI A/l;
hi.1 - COOTBEeTCTBYIOIIIEE MPEBBIMICHUE MEXKIY Ka)JI0H MOCIeAyIOIIed |
HavyajabHOM A/]1 KOJIOHHAMH.
Hanpumep, oTMeTKa NMOBEPXHOCTH KOHCOJM KOJOHHBI, YCTaHOBJIICHHOW Ha
ocu A/2, Oyaet paBHa:
H, = Hy+h;.
[Tpunumas, nanpumep, ormetky Hi = 90,117, Oynem umeTs:
H,=190,117 + (- 0,007) = 90,110.
2.2. Topuzont unctpymenta (I') Beramcnsitor o popmyie
I'M=H;+ 3,
rae Hi - oTMeTka KOJIOHHBI, YCTaHOBJIEHHOM Ha ocu A/1;
3 - OTCU€T MO YE€PHOM WM KPACHOW CTOPOHE PEWKH, YCTAaHOBIICHHOW Ha
KOHCOJIM 3TON KOJIOHHBI.
Hamnpumep, ecnu H; = 90,117:
' wepu. = 90,117 + 0,221 = 90,338;
I'M pacu. = 90,117 + 4,943 = 95,060.

OTMETKH KOJIOHH MCTOJZOM I'Oprn30HTa UHCTPYMCHTA BBIYUCIIAIOT 110 ®0pMyne
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Hi=THU - 11,

rae Il - orcy€ér mo YEPHOW WM KPACHOW CTOPOHE IIEPEAHEN PpEHMKH,
YCTAHOBJICHHOM HA TOYKE, OTMETKY KOTOPOU HAJ0 ONPEACIIUTb.

Hampumep, ais KOJIOHHBI, YCTaHOBJIECHHOM Ha ocu A/2, OTMETKa KOHCOJH
paBHa:

Han = TU wepu. - Hugpn = 90,338 - 0,227 = 90,111;

Han =TW acu. = I pacu. = 95,060 - 4,951 = 90,109;

Hax cpen- = 90,110

OTMETKH KOJIOHH, MOJYYEHHBIE METOJIOM FOPU30HTAa UHCTPYMEHTA, TOJKHBI

OBITH PpaBHBI COOTBCTCTBYIOIIUM OTMCTKAM, IIOJJYUYCHHBIM MCTOJA0OM HpeBBIIHGHHﬁ.
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Ilpakmuueckan padoma: Cocmagnenue npoghuns no ocu OnOPHLIX

noeepxmnocmeil.

ILlenv pabomuwr:

1. Hayuumwscs cocmagnams npo@uiv no pe3yivmamam HUBEIUPOBAHUS ONOPHBIX
nogepxHocmeu.

QOobecneuenue:

- NUCLMEHHO - YePMENHCHbIE NPUHAOTEHCHOCHIU.

- pabouas mempaoe.

B pe3ynomame evinonnenus npakmuyeckoii padoomusl CmyOeHm 00HCEN:
3HATh: METOJIUKY COCTaBJICHUS MPOMUIIL 10 OCU OMOPHBIX MOBEPXHOCTEH.

yMeThb: COCTaBUTh NPOQUIIb.

MeToauka BbINOJHEHUSA PA0OTHI

Jist  coctaBieHus TPO(HIIA PEKOMEHIYETCS HCIOJIb30BaTh CIEAYIOIINE
MacCIITaobl:

MacmTad ropu3oHTanbHEIHN - 1:200,
MacmTad BepTUKanbHbId — 1:1.

HcxoqHpIMU aHHBIMHM JUIsI COCTaBJICHUS MPOQMIS CilIyXaT (haKTHUECKHe
OTMETKH OIIOPHBIX IOBEPXHOCTEW KOHCOJIEW KOJIOHH, BBIUYHCIICHHBIE B JKypHaje
HuBenMpoBaHus. [llar KoJloHH paBeH 6 M.

Heo0xoauMo MOMHHUTB, YTO JJIsl MPABUIIBHOTO MOCTPOEHUS Mpoduist Hajo
BBIOpAaTh HEKOTOPBIN YCIOBHBIA TOPU30HT, UMEIOLIMN O0IIee sl BCEX OTMETOK
YKCJIO METPOB U I€UUMETPOB. OT IJIMH YCIOBHOIO TOPU30HTA OTKJIAABIBAIOT BBEPX
II0 COOTBETCTBYIOLIEN BEPTUKAIM OTMETKU OIIOPHBIX IIOBEPXHOCTEH KOHCOJIEU
CMOHTHPOBAHHBIX KOJIOHH, YMEHBIIEHHbIE HA BEJINYNHY YCIOBHOTO TOPU30HTA.

OTMe4YeHHBIE Ha BEPTUKAIAX TOYKH COEAMHSIOT NPSAMBIMU JIMHUSAMH U
NOJIYHalOT JIMHUIO MPOQuiIs (PaKTUYECKOTO MOJIOKEHHUS] OMOPHBIX MOBEPXHOCTEH

KOHCOJIE YCTaHOBJICHHBIX KOJIOHH. PyKOBOACTBYSICb JTOM JIMHUEH, Ha3HA4aroT
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MOHTa)KHBI TOPU30HT, HA YPOBHE KOTOPOT0 OYIYyT YJIOXKEHBI MOAKPAHOBBIE OAJIKH.
IIpu sTOM cilenqyer MMETh B BUJIY, YTO BBIPABHUBAHUE C IIOMOIIBI MOJKIJIAIOK
(Ha3HaYeHHe MOHTAXXHOTO TOPU30HTA) Ha KOHCOJIAX OOBIYHO OCYLIECTBISIOT
OTHOCUTEIBHO OTMETKHM CaMOH BBICOKOM OIIOPHOW ITOBEPXHOCTH KOHcOIH. B
MIPAKTUYECKON NESITEIbHOCTH MOHTAKHUKAM NPUXOAUTCS YUUTHIBATH U TOPU3OHT,
OPUHATHIN JJI1 YKIQJAKU MOJKPAHOBBIX OallOK MO KOHCOJIIM MPOTHBOIIOJIOXHOTO
psia KOJIOHH.
[IpoekTupyemsblii TOpU30HT Ha MPOoQHIIe YKa3bIBACTCS KPACHOM JTUHUEH.
Ilocne Ha3HaueHHs BBIPABHEHHOIO MOHTAXXHOTO T'OPU30HTA OIPEACIISIIOT
TOJIIIMHY ITOJKJIAJIKU Ha OIIOPHOM ITOBEPXHOCTH y KaXXIOW KOJIOHHBI KaK Pa3HOCTb
ME¥XKy OTMETKOM MOHTaKHOT'O TOPU30HTA, IPUHATOIO I YKJIAIKH MOJKPAHOBBIX
0aJIoK MO KOHCOJISIM, U (PaKTUUYECKON OTMETKOM ONOPHOM MOBEPXHOCTH HAa KOHCOJIH.

Tonumuy NOAKIAAKY CIeAyeT MOKa3aTh HA MPOQuIIE.
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KypHaj1 TeXHHYeCKOro HUBEJIUPOBAHUA

ONOPHBIX MOBEPXHOCTEN KOHCOJIel KOJIOHH

No No OtcueThl IO perke IIpeBsliieHus Cpennee I'opu3zoHT OtrmeTka
CTaHLIMM | TOYEK | 3amHei [Iepennen + - IIPEBBILLICHUE | UHCTPYMEHTA
1 2 3 4 &) 6 7 8 9
A/l | 0221 90,117
4943
Al2 0227 0006 - 0007 90,338 90,110
4951 0008 95,060
A/3 0215 0006
4936 0007
Al4 0225
4947
A/5 0210
4931
Al6 0229
4950
qup-:
thep.:
Y=
Shep =
>h= Neper =

IIpumeuanue. IIpu cocraBneHnu )KypHana HUBEIUPOBAHUSA OIIOPHBIX OBEPXHOCTEN KOHCOJIEU KOJIOHH
He00X0IUMO TIpUBeAeHHbIE B rpadax 3 u 4 oTcYeThl M0 peKaM YBEJIMYUTh Ha YHCIIO MUJLTUMETPOB,

paBHOE TPEM MOCIETHUM IHdpaM yueOHoro mudpa ydanierocs.
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Macmradsbi:
['opuzontansabiii — 1:200
Beprukanensii 1:1

IIpoduab ocu ONOPHBIX MOBEPXHOCTEH KOHCOJIEH KOJTOHH
Tonunna nonknazxy ' | ' ik

B Mv - o ggllgg

A

Yenonmuii 0

Topsaour

daxTunieckas & = b
Otmerxa = =

Homepa ocedi A - Afe A3 AMa A Bk

[Ipumeuyanne. 3a MOHTaXHBIM TOPU3OHT CIEAYET NPHUHATH HAKWOOJBIIYIO
OTMETKY KOHCOJIEH KOJIOHH ITaphl PsIOB.
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Ilpakmuueckan padoma: Beinoc 6 hamypy npoeKmHuslx 3,1eMeHN08.

Lenv padomuwi:

1. Hayuumocsa evinocums 6 Hamypy JAUHUIO 3a0AHHO020 HANPABLEHUS U NPOEKMHOLL
ONIUHBL.

2. Hayuumocsa ewvinonnsams HeobOXoOumvle pacyemuvl Ol 8bIHOCA 68 HAMYPY
NPOEeKMHOU 8bLCOMbL MOUKU.

Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHAODTIEHCHOCTI.

- pabouas mempaoe.

B pe3ynemame evinonnenusn 1ab6opamopHoil padomvl CmyoeHm OO0aAHCEH:

3HaTh: METOJWKY BBIHOCA B HATYPY JIMHWH 33JJaHHOTO HAIPABJICHHS W MPOCKTHOMN
JUTHHBI, IPOEKTHON BBICOTHI TOUKH.

YMeTh: TMOJrOTOBUTH JIaHHBIC MJII BBIHOCA B HATYPy MPOCKTHOH BBICOTHI TOYKH,

YUTaTh pa30MBOYHBIN YEPTEXK.

MeToauka BbINOJHEHUS Pa00ThI

Ha ocHOBaHuMM T€0AE3MYECKUX IMOCTPOECHHM Ha CTPOUTEIIBHOW IIJIONIAJIKE
ONPEAETSAIOT MOJIOKEHUE BCErO0 COOPYNKEHUS B LEJIOM WIM OTACIBHBIX €r0 4acTeu B
iaHe U 1o BbICOTE. OCHOBHBIMHU DJIEMEHTAMH T€0JIE3UUYECKUX ITOCTPOCHUM Ha
CTPOUTETBHOM TUIOIIAIKE SIBJISIFOTCS:

- TIOCTPOEHHE HA MECTHOCTH JIMHEWHBIX OTPE3KOB 3aJaHHOW MPOECKTOM
JUITMHHEI,

- NOCTPOEHHWE HAa MECTHOCTM TOPU3OHTAIBHBIX YTIJIOB 3aJlaHHOM MPOEKTOM
BEJIMUMHBI;

- BBIHCCCHHEC Ha MCCTHOCTD TOYCK C 3adHHBIMHU IIPOCKTHBIMU OTMCTKAMM,

1. BeiHECTH B HATYPY NPOEKTHYIO JJUHUIO
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BeiHectn Ha mectHocTH  och 3maHus CD (cM. puc. 30) crmocoOoM MONSpHBIX

KOOpAHUHAT OT YCIOBHOI'O IIYHKTaA FCOI[CSI/I‘-ICCKOﬁ ocHOBbl AB Ha ocCHOBaHMH

7

(& (2)

O\/S\\-LDB

puc. 30

HCXOAHBIX JaHHBIX.

Ilopsook évinonnenus 3a0aHus.

- YCTaHOBUTH TE€OJOIUT B TOUKY A ¥ MPUBECTH NMPUOOp B paboyee MOJI0KEHHE.

- OpueHTupoBaTh TpPyOy Ha TOukKy B w mo yray Pa , mnuHe nuHUU da,

3auKcHpoOBaTh HampaBieHue Ha Touky C.

- YcTaHOBUTH T€OAOJIUT B TOUKY B 1 nmpuBectn mpubop B pabouee MoyIoKEeHHE.

- OpuceHTHpPOBaTh TPYOy HA TOUKY A M IO yri1y PBp, JinHe JTUHUK O 3aUKCHPOBAThH

HalpaBJjeHue Ha Touky D.
- U3smeputs nonmyueHHyto jymuHy ocu 3aaHus CD npu momonm pyaeTKy.

- JlaHHBIC 110 BBIHECEHUIO OCH 3JIaHMS 3aHECTH B TaOJIHITY.

Ne
/i Ba B da, M ds, M CD,m
1 54930° 35945 1,918 2,273 2,053

5. BBINOAHUTH HEOOXOAMMBIE pAacUeThl JUIsl BIHOCA B HATYPy NMPOEKTHOW BBICOTHI
Touku (cMm. puc. 31).

[Tycth TpeOyeTcst Ha MECTHOCTH OTMETUTh TOUKy B, KoTopas Haxoaunach Obl
Ha 3aJIaHHOM MpPOEeKTHOM ropusonte Hy, = 165,300. [l aToro mocepennHe Mexzay
perepoM U U3BECTHOM OTMETKOM Hpen M TOukoM B ycranasnuBaror Husenup. Ilo

pelike, cTosiiel Ha pernepe, Mpou3BOAAT orcueT a = 0939, BBIYMCIAIOT TOPU3OHT
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uncrpymenta Hi = Hyen + 2 = 167, 254 1 pa3nocts Hi — Hy, = b = 1954. Dta pasHocth
b ropu3zoHTa WHCTpyMEHTa W TPOCKTHOTO TOPU30HTA HMMEET BEChbMa OOJIBIIOE
3HAYEHHE ISl CTPOUTEIISI M HA3BIBAETCS BBICOTOM MPOEKTHOW peuiku. Ilocne atoro B
Touke B ycraHaBnMBaKT peliKy Tak, 4TOObI Ha HEH ObLI OTCYET, paBHBIN D (BbICOTE
MIPOEKTHOM pENKH), MpU KOTOPOM BBICOTA ISATKH PEHKH M OyJET paBHA MPOEKTHOM
ormeTke Hyp. Ilox msaATko#l peilku Ha mpenBapUTENbHO BKOIIAHHOM CTOJIOE (MOXKET
ObITb, Ha CTEHE CYIIECTBYIOIIETO 3[aHUS, COOPYKECHHS) OTYETIIMBOM pPHUCKOU
(GUKCUPYIOT TOJIOKEHHE HCKOMOTO MPOEKTHOTO TOpPU30HTa (HAmpUMep, OTMETKU

YUCTOTO I10JIa IIEPBOIr'o 3TaxKa BO3BOANMOIO B,HaHPI}I).

2
3
n
| : Py H,, = 165,300
v -
AL vy BYM
2| ™|
A I
s -
'"' ] EB:
x ‘L ::i { Ypoeeus Banmulicko2o Mops

Puc. 31

Ilopsodok évinonmnenus 3a0aHus.

- YCTaHOBUTH HUBEIUP HA CTAHUMIO B YCTAHOBJIEHHOE HA MECTHOCTH MECTO.

- [IpuBectu mpubOp B pabouee MoI0KEHUE.

- [IpousBectn OTCUET MO peMKe, CTOSLIEH HA penepe.

- BbINoJHUTE HEOOXOIMMBIE BBIYUCICHMS JUIsl ONPENEICHUS BBICOTHI MPOEKTHOM
PEUKH.

- YCTaHOBUTh HUBEJIHUPHYIO pEHKY Tak, 4yTOObI BBICOTA MATKM peliKkU Oblia paBHA
IpoeKTHOU oT™MeTKe Hyyp.

- Ilox msaTKOM pEeKM OTUETIMBON PUCKOW 3aUKCUPOBATH TMOJOKEHHE HCKOMOTO

IMPOCKTHOI'O TOPHU30HTA.
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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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Ilpakmuueckan padoma: Ilepedoaua ommemku ¢ ucxXxo0H020 HA MOHMAMHCHBLIL

20puU3OoHm.

ILlenv pabomuwr:

1. Hayuumocsa evinonnams uzmepeHus Ons NepeHoca HPOeKMHOU OMMEMKU Ha
pabouuii 20pu3onm.

Obecneuenue:

- HUBenup;

- HUBeNUPHAsA pelra,

- wmamue,

= NUCObMEHRHO - HePMEIICHbLE npuHaszeofcrtocmu.

B pe3yabTaTe BHINMOJHCHUSA HpaKTI/IquKOﬁ paﬁoTbl CTYACHT TOJIZKCH:
3HATb: aJI'OPHUTM BbIIIOJHCHUS H3MepeHHﬁ AJIs1 TICPEHOCA HpO@KTHOfI OTMCTKH Ha

pabouuii TOPU3OHT.

yMeTh: BBINOJHATH M3MEPEHHS I MEpPeHOca MPOEKTHOM OTMETKM Ha padouMii

TOPU30HT.

MeToauka BbINOJHEHUS PA00ThI

1) Ha aHO HerimyOOKOro KOTJIIOBaHa OTMETKY IEpeNaloT B TakoM mopsiike. B
TOYke A 3a0MBaIOT KOJ - TOUKY U CTOPOXKOK (prc.32). Ha ko u pernep cTaBaT perku
U MEXIly HUIMH Ha paBHOM paccTosiHuM HuBenup. [1o pelikam GepyT oTcueTsl a u b u

BBIYHCIIIFOT OTMETKY KOJIa:
Hxs=Hp + (a — b),
rae Hp - otmeTka penepa,
a, b - orcueTsI o perikam.
Ecnu npoektHast oTMeTka aHa KomioBaHa Hy,, TO paboudas oTMeTka B Touke A

oyner:
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h=HA-an

PaGouyio oTMeTKy MUIIYT HA CTOPOXKKE C ee 3HaKkoMm. [Ipu 3Hake IIoc JHO
KOTJIOBaHA JIS)KUT BBIIIE MPOCKTHOH OTMETKH; MPH 3HAKE MHHYC, HA00OpOT, ITHO

KOTJIOBAHA OITYHICHO HUKC ITPOCKTHOI'O YPOBH:I.

Puc. 32 [lepenaya oTMETKH Ha THO KOTJIOBaHA
2) Ha nro rmy06okoro kotioBaHa (puc 6) OTMETKY MepealoT B 1Ba HUBEJIHUPA C
MIPUMEHECHUEM PEEK U CTAIBHOM pyneTku. OJIHY peKy CTaBsIT HA penep, BTOPYIO - Ha
KOJI Ha JTHE KOTJIOBAaHA, a PYJIETKY C Ipy3oM 5 -10 Kr moaBemIMBarOT Ha KOHCOJb.
Craniuu BEIOMPAIOT ¢ COOJIIOICHUEM PaBEHCTBA PACCTOSHUM OT HUBEJHPA JI0 PEUKHU U
pynetrku. OTCUYeThl MO peiike U pyseTke OepyT OAHOBPEMEHHO IBYMs HUBEIMPAMU U
IIpU ABYX ropu3oHTax HuBenupa. IIpu otmerke pemepa H, ormMerxka Toukm A 1Ha

KOTJIOBaHA, KaK BHJIHO U3 PUCYHKA, Oy/ICT:
HA=Hp+a—(d—c)—b,
rjae a u b - oTCUeTsI 1Mo perKaM,

d u ¢ - OTCUeTHI 1O PyJIETKE C HyJIEM BHU3Y.
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JInsi MIaHUPOBKM JIHA KOTJIOBAHA IO €ro IUIONMIAM PaBHOMEPHO 3aKpeIUISOT
KOJIbSIMU TOYKH 2, 4, 3, U T.A. Ha 3T TOYKH COCTaBIAIOT CXEMYy, IMOJIOOHO CXEeMe
HUBEJIMPOBAHMS TOBEPXHOCTH, U HHUBEIHUPYIOT UX CO CTAHIMU BHYTPHU KOTJIOBaHA.
[Tocne BBIYMCIEHUS OTMETOK TOYEK BBIYHCIAIOT paboyrMe OTMETKH U TI0 HUM

IMPOU3BOAAT IVIAHUPOBKY JIHA KOTJIOBAHA.

Puc. 33 Ilepenadya oTMeTKH Ha JHO KOTJIOBaHA
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Ilpakmuueckasa paboma: Onpeodenenue eblcomvl mpyOHOOOCMYNHOU MOUKU.

Llenv padomeut:

1. Hayyumucs evinonusams uzmepenus 0Jisi Onpeoeietus blComvl mpyoOHOOOCHYNHOLL
MOYKU.

Oobecneuenue:

- meoooum;

- omeec,

- pynemxa

= NUCbMEHHO - HepmeostCHble npuHadﬂeofmocmu.

B pesynomame évinonnenus npakmu4eckoi pabomaul CmyOeHm 00NHCeH:
3HATH: QITOPUTM  BBINIOJHEHUS  M3MEPEHUM  JUIA  ONPEACIICHUS  BBICOTHI
TPYAHOJIOCTYITHON TOYKH.

YMETDb: BBIIIOJHATh U3MCPCHUSA I OIPCACICHHN A BHICOTEL pr,Z[HOIIOCTYHHOﬁ TOYKH.

MeToauka BbINIOJHEHUS PadoThlI.

OnpenenuTp BBICOTY HEAOCTYITHON TOYKH.

B mpakTuke CTpOMTENHCTBA YAacTO BO3HUKAET HEOOXOAMMOCTH OMNPENETUTh
BBICOTBI TPYJIHOJOCTYIIHBIX YAaCTEH PA3JIMUHBIX COOPYKEHUU M YCTPOUCTB. BricoTa
HEJIOCTYITHOM TOYKHM OMNPENENAECTCS NPH IMOMOIIM TeoaosuTta. Touky A, BBICOTY
KOTOPOM OMpPEENsIoT, CHOCIT (IPOECKTUPYIOT) Ha 3eMito B Touky B. Ilocme atoro
TEOJO0JUT YCTAaHABIMBAIOT B Touke O. 3aTeM M3MEPSAIOT BEPTUKAIBHBIE YIJIbI 01 U 02
Ha TOYKM A ¥ B mpu kpyre mpaBo W Kpyre JIEBO, a TAKXKE MU3MEPSAIOT JEHTOW WU

CTaJIbHOM PYJIETKOU paccTossHUE MexXay Toukamu OB, nmpuBeeHHOE K TOPU30HTY.
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[TepBas crannus d = 10m (pacctosHue ot Touku O 10 Touku B cM. puc. 3)

A
0 B
Puc. 34
Touku | [Tomoxenue Qrcuetel 1o
1 BEepPTHKAIBbHO-| MO o Hi=h;+h,
HaOJIO]I. Kpyra
My KpyTy
KJI 27°46' oA
A KO 27046 0 27°46
6,582
B KJI - 71°30’ 0 7030
KII 7°30’
Hi=hi+hy=d - tgos +d-tga, (+2mm)
Hi=h;+h,=10 - tg 27°46' + 10 - tg 7°30’ = 6, 582
Bropas crannus
d=15m
Toux Honosxk OtcueTsl MO
D OMOMKCHIE BepTUKAIBbHO-| MO o H,=h:+h,
HaOIO. Kpyra
My Kpyry
KJI 18°45' o)
A KT 18045 0 18°45 o
KJI - 5240’ . ’
B KII 5040 0 | -5%0
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Hz=hi+hy=d-tgas +d-tgaz (¥2mm)
Hy, =hy+ hy =15 -tg 18°45' + 15 - tg 5°40' = 6, 58

HCpea. = Hl+_H2
2
Hepen. = 6,582+6,58 = 6,581m

2
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Ilpakmuueckaa padoma: Onpedenenue 6epmuKaibHOCMU KOHCMPYKYUU.

Lenv pabomoi:

1. Hayuumucs vinonnames usmeperuss no KOHMpOJ0 YCMAHOBKU KOHCMPYKMUBHBIX
NeMEeHMO8 8 BEPMUKANbHOU NAOCKOCHIU.

Obecneuenue:

- meoooum;

- omeec,

- pyremKa,

= NUCbMEHHO - HepmeostCHble npuHadﬂeofmocmu.

B pe3yabTraTte BbINOJHEHHUS MPAKTHYECKOl PadOThl CTYACHT JOJIKEH:

3HATH: AJITOPUTM  BBINOJHEHUS U3MEPEHUU 0 KOHTPOJIIO  YCTaHOBKHU
KOHCTPYKTHUBHBIX 3JIEMEHTOB B BEPTUKAJIbHOMN MJIOCKOCTH.

YMeTh: BBIIOJHATh HW3MEPEHHS 10 KOHTPOJK YCTAHOBKHM KOHCTPYKTHMBHBIX

DJICMCHTOB B BCpTPIKElJ'IBHOfI IIJTIOCKOCTH.

MeToauka BbINOJHEHUS PA00ThI

[Ipy MOHTaxe€ KOHCTPYKIMH MPOMBILIIEHHBIX COOPYKEHH HE00X0AMMO
YMETh ONPEENSITh yIiOBble U JIMHEHHBIC OIMMOKK B TIOJIOKEHUU BEPXHUX OCEBBIX
TOYEK BEPTUKAJIbHBIX KOHCTPYKLMU. [[ns 3TOro teomonut ycranaBiuBalorT O (cM.
puc.35) Tak, yToObI JIyd BU3UPOBAHMS OBbLI NMEPIEHAUKYISIPEH K OJHOW M3 TpaHEeH,
T.€. 1 2 3 4 KOJIOHHBI, U HAa PACCTOSTHUU S, TPUMEPHO B JIBa pa3a OO0JIbIIE €€ BHICOTHI.
N3mepstot paccrostHre oT craHiuu O 10 TOpLa KOJOHHBL. 3aTeM HAOJI0Ial0T JIEBBIE U
MpaBble, BEPXHHUE U HIHKHUE 00pe3bl TPaHu B TOUKax 1, 2, 3, 4 npu moJIOKEHUSIX KPYT
npaBO M Kpyr JeBO, 3aluChiBasg B JKypHal COOTBETCTBEHHBIE OTCYETHI
TOPU30HTAJILHOTO Kpyra. CpeiHee U3 CpeHUX OTCUETOB MPHU HAOIIOACHUH TOYEK | U
2, 3 1 4 OyJer COOTBETCTBOBATh OTCYETAM, OTHECEHHBIM K oceBbiM Toukam C u C 1o
BEpXy M B OCHOBaHMM. Eciu 3TM cpenHue oTcueThbl, oTHeceHHble K Toukam C u C'

COBIIaAaKOT, OJOTO 6yneT O3Ha4YaTb, YTO JAdHHAsA BCPTUKAJIbHAA KOHCTPYKIWA
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CUMMETPUYHA OTHOCHUTEJIBHO OCEBOM JIMHUM U JEHUCTBUTEIBHO BEPTUKAJIBbHA. B
MIPOTUBHOM clly4yae BelIM4rMHa Ao HECOBIMAJIEHUSI CPEAHUX OTCUETOB OYJIET yriioBOU
OMIMOKOM IMOJIOKEHUSI BepXa JAHHOW KOHCTPYKIIMH OTHOCHUTEIILHO €€ OCHOBAHWUSI.
3Hasi TOPU3OHTAIBHOE paccTossHUEe d OT TOYKU CTOSIHUS IO KOHCTPYKIIMHM, MOXHO

BBIYHUCITUTH U BEIUYUHY AA THHEHHON OMINOKH.

Puc. 35 Onpenenenne BepTUKATEHOCTH COOPY>KEHHS

Touku ITonoxenue kpyra Otcuetsl o
TOPU30HTAILHOMY KPYTY

KII 27°03'

1
KJI 207°03'

2 KII 30°53'
KJI 210°53'

3 KII 30°55'
KII 210°55'

4 KII 27°05'
KII 207°05'

1. OceBoii Bepx KJI = T2 _a

2
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~207°03"+210°53'

a > = 208°58’

2. Ocenoii Bepx KII = 2 8
27°03" 4+ 30°53’ .

B = > = 28°58

3. Oceoit uuz KJI = ? =cC
210°55" + 207°05' .

c = > = 209°00

4. Ocesoit auz  KII = :ﬁ =d
30°55' + 27°05' .

d= = 29°00

2

a+ B
5. CpenHee 3HaUEHHE OCEBOTO Bepxa A =

A= (208°58" +28°58"):2=118°58’

c+d

6. Cpenree 3HaYeHHE 0CEBOro Hu3a B =
B = (209° +29°): 2 = 119°

7. Ao = A - B (B cekyHaax)

Aa = (118°58"— 119%) = —0°02" = 120" (cek)
8.AL=Aa -S - sinl” = (Aa -S):206265
S=15000mm

1
2062865

Sinl"” =

120 =15000 _ a7
© 206265 T uu

87



KpuTtepun onieHKH BbHINOJHEHUS CTYA€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, IPOCMOTP | YKa3aHHBIN CPOK, | YIIOKHIICS.
Marepuana. HE TpeOyIoT JleMoHCTpHpYET
JOTIOJTHUTENIBHOTO | TIOJTHOE Oe3pa3inyuune
BPEMEHH Ha K pabote, TpeOyeT
3aBEpIICHNUE. MTOCTOSTHHOTO
TABIICHUS TSI
BBITIOJTHCHHUS
3aJIaHus.

2 | Cnocobnocts | [Ipocmotp Yertko 3anonuser | He cmocoben
BBITIOJIHATD MaTepHAaJIOB. | JKypHAaJIbI HCIIOJIH30BATh 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 MaTepuagoB | 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. MOXeT | ClIOBapHBIN 3ariac.
caaude 000CHOBaTh CBOIO | UeTKO BhIpaKeHHAs
OTYETHON TOUKY 3pCHHsSI 10 | HEYBEPEHHOCTD B
padoThI npobsieme. YeTko | OTBETax U JEHCTBUSX

BUINUT LICJIb.

89




Jluteparypa

OCHOBHBIC HCTOYHHUKH:

1. Tonnenko A.W. Ctpourtenbubie MammuHbl: yaeOHuk / A.W. [lonienko, B.I'. JlpoHos.
— M.: UH®PA-M, 2018. — 533 c.

2. Coxona C.JI. OCHOBBI TEXHOJIOTUU U OPTraHU3AIUH CTPOUTEIILHO-MOHTAKHBIX
pabor : [DnexrponrHsii pecypc] yueonuk / C.[[. CokoBa. — M. : UHOPA-M, 2018.
— 208 c¢. — (Cpennee npodeccuoHaabHOE 00pa3oBaHUe)

3. KpaBuenko FO.A. I'eonesus: yuebnuk / FO.A. KpaBuenko.- M.: UHOPA-M, 2018.-
344 c.

JlonoJIHUTeIbHbIE HCTOYHUKM:

4. CHull 3.01.03.84. I'eone3nyeckue pabOThI B CTPOUTEIHCTBE.

5. CHulI 11-02-96. NnxenepHbie U3BICKaHUS B CTPOUTEIIHCTBE.

HNuTepHer-pecypcesbl:

http://lib.chistopol.net/library/book/14741.html -[TyOnmanas AIIEKTPOHHASI

oubnnoreka

http://libgost.ru/gost/ -bubdanoTexa rocToB 1 HOpPMATUBHBIX JOKYMEHTOB

90


http://lib.chistopol.net/library/book/14741.html
http://libgost.ru/gost/

