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BBenenne

MeTtoaudeckre yka3aHusl pa3paboTaHBl IS BBITIOJHEHHUS CaMOCTOSITEILHOM
pabotel cryaentamu (CPC) cneunanbHOCTH «CTPOUTENBCTBO KEJIE3HBIX JIOPOT,
NyTh W TYTEBOE XO3SMCTBO» MO AWCHMIUINHE «TEeXHOJIOTHs Teo/e3MuecKux pa-
60T». B MeTomuuecknx ykazaHUSX MPUBEICHB HEOOXOIUMBIE MOSCHEHUS OCHOB-
HBIX TOHSATHUN W TEPMHHOJOTUU K KaXKIOW CaMOCTOSTEIbHOW paboTe, MCXOIHBIC
MaTepHuaibl, IPUMEPHI BBHIMOJHEHUS W O(POPMIICHUS PACUETHBIX U TpadUUECKHUX
yacTel padoT.

CaMmocTosiTenbHble pabOThl B 3aBUCUMOCTH OT TEMAaTUKU U XapakTepa 3aJaHusi
JOJKHBI BBITIOJIHATHCS B TETPAJAX JUIsl IPAKTUUECKUX U J1a0OpaTOPHBIX padoT, Ha
YepTEKHOM WM MUUIMMETPOBOW Oymare ¢ COONIOACHHMEM IOCIIE0OBATEIbHOCTU
ATANoB BBINOJHEHUS padoT, ¢ 00513aTETbHBIM IPUIIOKEHUEM CXEM U PUCYHKOB MpU
HEO0OXOJAMMOCTH; HAMKMCAHUE KOHCIEKTOB B JIEKIIMOHHBIX TETPAISAX WIH OTACIIb-
HBIX JINCTAX C YKa3aHUEM TEMBI.

['paduueckre yactu pabOT BBIMOIHSAIOTCS KapaHJAIIOM Ha YEPTEKHOW WU
MUJUIUMETPOBOM Oymare Ha (pOpMaTHBIX JIUCTaX.

BBITIOIHUB  caMOCTOSITENIbHYIO PabOTy, PEKOMEHAYETCS OTBETHUTh Ha KOH-
TPOJIbHBIE BOMPOCHI, KOTOPHIE IPUBEACHBI B KOHIIE PAOOTHI.



CamocTtosTenbHas padota oOyuaroniuxcs Nel
[TocTpoenue cxeM BBIHOCA B HATYPY MPOCKTHBIX YIIIOB U JUIMHBI TNHUN

HCJIL: HAaYUYUTBCA CTPOUTHb CXECMbI BBIHOCA B HATYPY IIPOCKTHLIX YIJIOB U OJIMH JIMHUU.

O6opynoBaHHE W TPUHAJIEKHOCTU: YEPTEKHBIE MPUHAIIICKHOCTH, Tomorpaduye-
CKHE IJIAaHBI UJIM KAPTHI.

HpI/IMG‘IaHI/ICI 3aJaHHUC K IIPAKTHYCCKOMY 3aHATHUIO BbBIAACTCA IIPCIIOAABATCIICM IIO
CXCMC TOHOI‘pa(i)quCKOﬁ KapTbl HHAUBUAYAJIBHO IJIA KAXKIA0I'0O CTYJACHTA.

Kpatkue Teopernueckue cBeneHus

OCHOBHBIMH 3JICMEHTaAMHU p836I/IBOLIHBIX pa60T IIpHU CTPOUTCIILCTBC HMHIKCHCPHBIX CO-
OpY)KGHI/Iﬁ ABICTCSA IOCTPOCHUC IIPOCKTHBIX paCCTOHHHﬁ, BBIHCCCHUC B HATYPY IIPOCKT-
HBIX BBICOT, 4 TAKKC JIMHUH U IINIOCKOCTH IIPOCKTHOI'O YKJIOHA.

[TocTpoeHre mMpOEeKTHOTrO TOPU3OHTAILHOTO yTiia 3 ¢ TOYHOCTHIO, PABHON TOYHOCTH
MHCTPYMEHTA, OCYIIECTBJSIOT OT W3BECTHOI'O HAIpPABJICHUS MEXIYy IMyHKTaMHU pa30u-
BOYHOW OCHOBBI WJIM OT U3BECTHOM OCU COOpYXKEHHUs. /{1 3TOro yCcraHaBIMBaKOT TEO-
JIOJIUT HaJl BEPIIMHOMN MEPEHOCUMOT0 B HATYpY YIJIa, PUBOMST €ro B pabouee MojoxKe-
HUE U OepyT OTCUET M0 TOPU3OHTAIBHOMY KPYTY TIPU OJTHOM U3 MOJIOKEHUN BEPTUKATb-
Horo kpyra. K moigydeHHOMY OTCUETYy MPUOABIISAIOT MPOSKTHBINA YTO 3 U, OTKPETHB aJIn-
J1a]ly, yCTaHABJIMBAIOT BBIYMCIIEHHBIN OTCcUeT. Ha HEKOTOPOM pacCcTOsIHUM OT TEOA0JIUTA
(UKCUPYIOT B CTBOPE €ro BU3HPHOM ocH TOUKY C, Ha MECTHOCTH.

AHQJIOTUYHOE TTOCTPOEHHUE BBIMOJHAIOT IIPU JPYTOM IMOJO0KEHUH BEPTUKATIBHOTO KPY-
ra u nojy4arot Touky C,.

B kadecTBe HCKOMOTO MPOEKTHOTO yTIJia MPUHUMAIOT YTOJ MEXKTy UCXOAHBIM HaIlpaB-
JIECHWEM ¥ OTMEYEHHOM Ha MecTHOCTH Toukoi C B cepeaune Mexay Toukamu C; u C,, mo-
Jy4YE€HHBIMU TIPU JIBYX MOy IpUEMaXx.

JInst KOHTpOJIA NPAaBUIIBHOCTH MOCTPOEHUSI MPOEKTHOIO YIJIa €ro U3MEPSIOT OJHUM
MIOJIHBIM IPUEMOM.

Ecnu nnst mocTpoeHus: MpOEKTHOTO yIyia He TpeOyeTcs BBICOKONH TOYHOCTH, HEPEIKO
HCIIOJIB3YIOT CIIOCOO COBMEICHUS HyJel. JJis 3TOro Ha TOPU30HTAIBHOM KpyTe ycTa-
HaBJIMBAIOT OTcYeT, paBHbId 0° 00', 1 B 3TOM MOJIOKEHHH 3aKpeIUiaoT anunany. OT-
KpEeTUB JTUMO, OPUCHTUPYIOT IPUOOP HA MCXOJHOE HAMPABJICHUE U 3aKPEIUISIIOT JIUMO.
OTkpenuB anuaany, yCTaHABIMBAIOT OTCYET 110 TOPU3OHTAIILHOMY KPYTY, PaBHBIN 3HA-
YEHUIO TIPOSKTHOTO yTJa 3, ¥ OTMEYArOT TOYKY Ha MECTHOCTH. AHAJIOTHYHBIC JCHCTBUS
MOBTOPSIOT TIPH APYTOM TOJOKEHUH BEPTHKAIHLHOTO Kpyra. 3a OKOHYATEIIbHOE TOJIO-
KeHue 0epyT TOUKY IoCepeIMHE MEXKIY ABYMS TOCTPOEHUSIMHU.



JIu1st TOCTPOEHUSI HA MECTHOCTH yIJIa C MOBBIIEHHONW TOYHOCTHIO MCIIOIB3YIOT CII0CO0
npubmmkenuit Ad = dAB"' /p, p.= 20626".

B 3TOM citydae cTposIT yroy Ha MECTHOCTH OJIHUM M3 BBIIIE U3JI0KEHHBIX CIIOCOO0B U
3aTeM M3MEPSIOT €ro C 3aJJaHHOM TOYHOCTHIO (OOBIYHO criocoOoM moBTopenuit). Tlomy-
YEHHBIA Pe3ysIbTaT 3| KaK MPaBIIIO OTINYASTCS OT MPOSKTHOTO 3HAYCHUS P. BhIUMCINB 0T-
kiioHeHue A3 = 3 — B, Beruucisitor JummHy otpeska CC; CC; = dAB/p(rae AB- oTkiio-
HEHHE yria B ceKkyHaax; p = 206265).

Otnoxus Ha MecTHOCTH 0Tpe3ok CC; HOpMaiibHO K JMHMM BC, moiry4aror HCKOMYIO
Touky C. B 3aximtoueHre MOBTOPSIOT KOHTPOJIBHOE U3MEPEHHE MOJIYYEHHOTO yIja ¢ 3a-
JTAaHHOUW TOYHOCTBIO.

[Tops ok BBIIOTHEHUS
1. ITocTpouTh CXeMy BBIHOCA B HATYpPy MPOEKTHBIX YTJIOB.

JUIi OCTPOEHUSI CXEMbl HEOOXOIMMO BBIIIOJHUTH PabOThl, KOTOPBIE CBOJAATCS K
HAaXO0XKICHUIO HA MECTHOCTH TOYEK, OIIPEAEIAIOIINX FEOMETPUIO coopyxkeHus. [limanosoe
IIOJIOKEHUE TOYEK MOYKHO OIPEIECIUTH IOJSIPHBIM METOJIOM, TO €CTh IIyTEM ITOCTPOCHUS
HA MECTHOCTH OTHOCHUTENIbHO MCXOAHOM CTOPOHBI MPOEKTHOTO HAMpaBieHUs (yria) U OT-
JIO’KEHUS 110 HEMY IIPOEKTHOTO PACCTOSHUS OT UCXOJAHOTO ITyHKTA.

[IpoeKTHBIN yroy cTpOSIT OTHOCUTEIBHO U3BECTHOrO HanpasieHuss BA (puc. 1) u u3Bect-
HoW BepiuMHbI yriia B. Teononut ycraHaBmmMBaroT Haj TOUKoil B, mpuBoasT ero B padbouee
ITOJIO’KEHUE, TO €CTh LIEHTPUPYIOT, HUBEIUPYIOT U T.1. [lepexkpecTtue HuTen 3puTenbHON
TpyObl HABOASAT HAa TOUKY A M O€pyT OTCUET MO FTOPU3OHTAIBHOMY KPYTY, K 3TOMY OTCUE-
Ty NPUOABIISIOT MPOEKTHBIM YToJ p U, OTKPENHUB AJIU/Iay, YCTAaHABIUBAIOT BHIYMCIICHHBIH
OTCUEeT, IPU ATOM BHU3HpHAas OCh TPYObI yKa3biBaeT HanpasieHrne BCy Ha mecTHOCTH (DUK-
cupyroT Touky C. BbIITOJHUB aHaNOTHMYHBIE IEHCTBHS IIPU JPYTOM KpYTe, MOJIyYaroT TOUKY
C,. 13 nonoxennii Touek C, C, onpenensaror cpenHee, To ectb ToUKy C, U IOITy4EHHBIN
yroi ABC nprHHMaroT 3a NpOEKTHBIM.



Puc. 1. TlocrpocHKe NpoOeKTHOIO yimna

KoHTpoJsibHBIE BOIPOCHI

1. Ilepeuncaure U OXapakTepU3ynTe MOPSALOK COCTABICHUS CXEMbI BBIHOCA B HATY-
Py IPOEKTHBIX YIJIOB.

2. [lepeuncnure U OXapaKTEPU3yHUTE MOPSNIOK COCTABIEHUS CXEMbI BBIHOCA B HATY-
Py IJIVHBI TUHUU.

Pexomennyemas nureparypa
1. Kucenes M.M.; Muxenes /[.III. «I'eone3us», MockBa, M3natenbCKuii IEHTP
«Axagemus», 2017r.

CamocrosTenbpHas padoTa o0yuarommxcs Ne2
[TocTpoenune cxem BbIHOCA B HaTypy HNPOEKTHBIX OTMETOK, JINHUM U ILIOCKOCTEU IpPO-
€KTHOI'0 YKJIOHA
Ilenb: Hay4uTbCA CTPOUTH CXEMBI BBIHOCA B HATYpPY INPOEKTHBIX OTMETOK, JIMHUM U
IJIOCKOCTEN MPOEKTHOTO YKJIOHA.
O6opynoBanre M MPUHAAIECKHOCTH: YEPTEKHbIE TPUHAMICHKHOCTH, TOMOrpaPUIecKue
TIJIAHBI WM KapThI.
Kparkue Teopetnyeckue cBeieHNs
OTii0’k€HHE MTPOEKTHOTO PACCTOSIHUSI B OOILEM Cllydae 3aKJII0UaeTcsl B ONpPEAEICHUH U
3aKpEIJICHNA HAa MECTHOCTHM HAKJIOHHOTO pacCTOsHUA D, COOTBETCTBYIOLIETO MPOEKT-
HOMY FOPU3OHTAILHOMY paccTosHuio d. JInuny HakinoHHOW nTuHuU D, oTKIabIBaeMyto
Ha MECTHOCTH, ONPEIEIAIOT MO0 U3BECTHOMY T'OPU30HTAIBHOMY IPOEKTHOMY pPaCCTOS-
HUIO d ¥ yIily HAaKJIOHA JIMHUM K TOPU3OHTY V.
Ecnu u3BecTHO mpeBblllieHHE h MeXy HadyalbHONM M KOHEYHOM TOYKAMH JIMHUH, TO
HAaKJIOHHOE€ PAaCCTOSHUE ONPENEIIAIOT, KaK
Tpebyemble BbIuMCIeHUs paccTostHUA D, yroa HakiioHa v Wiu npeBbliienue h onpene-
JISIOT ITyTE€M HENOCPEACTBEHHBIX I'€0JE3MUYECKUX U3MEPEHUM Ha MECTHOCTH WIH 110 Ma-
TepraaM IPOEKTA.



Ecnu nomyctumasi oTHOCHTEbHAS ONMTMOKA OTJIOKEHUSI TPOSKTHOU JTMHBI HE TPEBBI-
maet 1:2000, To npu yrinax HakJIoHa 10 1° mompaBKy 3a HAKJIOH MECTHOCTH MOKHO HE
BBO/IUTb.

BobiHOC B HaTYpy NpOeKTHOU BhICOTHI HIl 0OBIYHO OCYIIECTBISIOT T€OMETPUIECKUM HHU-
BenupoBanueM (puc. 3). IlomoskeHne TOYKM B TUIaHE JOJKHO OBITH 0003HAYEHO HA
MECTHOCTH U BOJIM3U €€ JOJDKEH pacnoJiaraTbCsl MOCTOSHHBIN WM BPEMEHHBIA perep
(Touka A) ¢ m3BecTHOM BbhIcOTOM HR. YcTaHOBHMB HUBENMp MPpUOIM3UTENHHO TIOCEpE-
JMHE MEXAY PENEPOM U COOTBETCTBYIOLIEH TOUKOW, IPOEKTHYIO BBICOTY KOTOPOU HAA0
IIEPEHECTH HAa MECTHOCTb, 110 PEMKE, YCTAaHOBJIEHHOM Ha perepe, onpenesitor ['N: TU =
HR + a, a 3aTeM BBIYUCIISAIOT OTCUET IO PEHMKE HA UICKOMOM TOUYKE B, COOTBETCTBYIOLIEH
YCTaHOBKE €€ Ha IIPOCKTHOU BBICOTE:

B mecTe BhIHECEHMS] IPOEKTHOW BBICOTHI YCTAHABIMBAIOT PEHKY, OMYyCKash WM MOJHHU-
Mas ee TaKUM 00pa3oM, 4TOOBI MTOIYYUTh PACUETHBIN OTCUET «b» YPOBEHb MATKH PEUKHU
Py 3TOM OYyJEeT COOTBETCTBOBAThH MPOEeKTHOHM BbicoTe H. Ha 3TOT ypoBeHb 3abuBaroT
KOJI, @ PsIZIOM YCTaHABIMBAIOT CTOPOKOK. B MecTax cpe3ok rpyHTta (Hanpumep, B BbIEM-
KaX) BBIKAMbIBAIOT SIMKH COOTBETCTBYIOIIEH TIyOWMHBI, T/I€ U 3aKPEIUISIOT TOYKY Ha
IIPOEKTHOM BBICOTE.

JI1s1 IpOBEPKU NPaBUIBHOCTU BBIHOCA MPOEKTHOM BBICOTHI BBINOJIHSIOT TOBTOPHOE HU-
BEJINPOBAHMUE.

ITocTpoenue TMHUI € TPOEKTHBIM YKJIOHOM OCYIIECTBIISIIOT MPU CTPOUTEIBCTBE JOPOT,
YJML, B3JETHO-NOCAJAOYHBIX IOJOC U a3pOAPOMOB, MOA3EMHBIX KOMMYHHUKALUA U T.[.
JI71s1 3TOrO yCTaHaBIMBAIOT MPOEKTHYIO BBICOTY HayajdbHOM A M KOHEYHOM B TOouek nu-
HUU 1 0003HAYAIOT MX HAa MECTHOCTH. YCTaHABIWBAIOT HUBEIUP (A JIydIlle TEOJOJIUT)
HETOCPEJICTBEHHO Y TOYKM A TakuM 00pa3oM, 4TOOBI OJIMH M3 TOIBEMHBIX BHUHTOB
npubopa coBmnan ¢ HampasieHuemM AB. M3mepsior BeicOoTy mpubopa i Haj TOUKOM A.
Haogst npubop Ha Touky B u Hak/IoHSIOT TpyOy MOABEMHBIM BUHTOM JIO T€X TOP, TO-
Ka OTCUET MO peiike, yCTaHOBJIEHHOW B Touke B, He Oyner paBeH b = 1. Ecnu ykiion
OOJIBIION, TO JTy4Il€ UCIOJIB30BATH TEOIOJIHUT.

Takum 00pa3om, JIMHUS BU3UPOBAHUS HUBEJIHMpA WM TEOJOJUTA OyAET YCTaHOBJIEHA
MapasuiesibHO MPOEKTHOM JIMHUU Ha paccrosiHuu b= 1. [lepemernias peliky 1mo JuHUU, B
HEOOXOJIMMBIX MECTaX 3a0MBAIOT KOJIbSI TAKMM 00pa30M, YTOOBI OTCUETHI IO PEHKE BO
BCEX TOYKAX OBLIM PaBHBI BBICOTE IpHOOpa b =

Pexomennyemas nureparypa

1. Kucenes M.M.; Muxenes [.III. «I'eome3us», MockBa, M3narenbCkuii UEHTP
«Axanmemus», 2017T.



CamocTosTenbHas padoTta o0yuatoniuxcs Ne3
OrnpeneneHue 37EMEHTOB KPUBBIX M TUKETAXKHBIX 3HAUEHUH UX TJIABHBIX TOYEK
[{enb: HAYYUTHCS ONMPEAETATh OCHOBHBIE AJIEMEHTHI KPYTOBBIX M MEPEXOJIHBIX KPUBBIX,
pPacCUUTHIBATH TJIaBHBIE TOYKH KPYTOBBIX U MEPEXOAHBIX KPUBBIX B MUKETAKHOM HC-
YUCJICHUU.
ObopynoBaHue U MPUHAAIEKHOCTH: TaOIUIIBI ISl pa3OMBKH KEJIE3HOAOPOKHBIX KpH-
BBIX, KAJIBKYJIATOP.
Kparkune TeopeTnueckue cBeieHus
Tpaccoii Ha3bIBaIOT OCh JTUHEHHOTO COOPYXKEHUS, MPEJICTABISAIONIYI0O COO0W B 0OIIEM
ClIy4yae MpOCTPAaHCTBEHHYIO KPUBYIO.
['padnueckoe n300pakeHHEe MPOEKIMH TPACChl HA TOPU3OHTAIBHYIO IIJIOCKOCTh Ha3bl-
BAIOT IIJJAHOM TPACCHI.
B mpocreiinieM citydae Tpacca MOXKET OBbITh IIPEACTABICHA JJOMAaHbIM TAHT€HLIUAIbHBIM
XOJIOM C BIMCAaHHBIMH B YIJIbI IOBOPOTA KPYTOBBIMH KPVBBIMH.
B aTrom ciyuae mpocterimme 3aKpyriIeHUsT TPACChl MPEACTABIIIOTCS CIEAYIOIUMHU dJe-
MEHTaMU:
- yIJI0M [TOBOPOTA Tpacchl (p;
- painycoM KpyroBoM KpUBOW, BIIMCAHHOM BO BHYTPEHHUH yroi R;
- JUTMHOM KpyroBou kpuBon K;
- TaHrescom T;
- ouccexkTpucoi b;
- nomepoM /.
VYrnom noBopota (p Ha3pIBaeTCs Yrojl OTKJIOHEHUS TPAcChl OT CBOETO MEPBOHAYAIBHOTO
JIBUKCHUS.
Touka KacaHUsl TPacChl C KPyrOBOM KPUMBOM Ha3bIBatOT HadaioM kpuBor HK u koHIom
kpuoii FOC.
Kpusas K- 310 nnmHa Tpaccel mo KpyroBoil KpMBOW OT Hayana KpUBOW 0 KOHIA KpH-
BOU.
Tanrenc T - 3T0 paccTOsIHME OT BEPIINHBI yIJIa IOBOPOTA TPACCHI O Hayaida WM KOHIA
BIIMCAHHOM KPYIOBOM KPUBOM.
Bbuccekrpuca b - 3To paccTosiHuEe OT BEpIIMHBI yria HOBOPOTa TPACCHI MO OMCCEKTPHCE
BHYTPEHHETO yTJila JO BIIMCAHHOW KPUBOM.
Touka kacaHusi OMCCEKTPUCHI ¢ KPUBOW HA3bIBAETCS CEPEIMHON KPUBOM M 0003HAYACT-
csa CK.

OTH 3JIEMEHTHI CBS3aHBI MCIKIY coOoM cIeaAyromuMuu TPUTOHOMCTPUICCKUMHU COOTHO-
IMCHUAMM:



Homep /I mpencraBisieT co00i pa3HUILy B U3MEPEHHOU JUIMHE TPACCHI 1O JIOMAHOW U
kpuBoi. OH o0OpasyeTcsi B pe3yibTaTe TOTO, YTO U3MEPEHHUS B MOJIEBBIX YCIOBUSX JIU-
HBI TPACChI MPOU3BOJAT MO JOMAHOMY TaHTEHIIMAIBHOMY X0y, a (pakThyeckas JJuHa
CTpPOSIIEHCS TPAcChl B CBSI3M C HAJIMYMEM KPUBOJIMHEHHBIX YYaCTKOB OYyJIeT MEHBIIIE,
4eM U3MEpPEHHasA. B CBA3M C 3TUM Ha KaXXJIOM 3aKPYTJIEHUH BBIYUCISAIOT BEJIMYMHBI J0-
MEpOB.

Pannyc KpyroBoil KpHBOW BBIOMpPAETCS B 3aBUCHMOCTM OT HAa3HA4Y€HHs TPACChl, a
OCTaJIbHBIE 3JIEMEHTBI BBIUMCIIAIOTCA 110 Ha3HAYEHHOMY PaJnyCy U U3MEPEHHOMY YTIIy
noBopoTa Tpacchl. [Ipy BEIYMCIIEHUH MTOIB3YIOTCS Tabauamu [5].

Hamnpumep, paguyc Tpacchl xene3Hoil H0poru BHIOMPAETCS B 3aBUCHUMOCTH OT KaTero-
pUH 1OPOTH, KOTOPAsi ONPENEIICTCS €€ Ha3HAYEHUEM U UHTEHCUBHOCTBIO IBUKCHUS.
PaccmoTpum mporecc mMOATOTOBKM Tpacchl JJIsI MPOM3BOJACTBA HUBENHpPOBaHUA. [Ipu
3TOM MbI OyJIEM CUUTaTh, YTO TPAcCa HA MECTHOCTH 3aKpeIrjieHa

TOYKaMH Hadasa Tpaccel Ht, koHna tpaccel KT, Bepmmmaamu yrnos BY. 3amada moaro-
TOBKH TPACChl K HUBEJTMPOBAHUIO IIPU 3TOM OYJET CBEJEHA!

1)  k pa3OuBKe MUKETaXa;

2)  3aKpEeIUICHUIO IJaBHBIX TOUYEK KPYTOBOU KPUBOW;

3)  neranbHOM pa3zOMBKE KPYroBoil kKpuBou. PaccMoTpuM Kaxkayro U3 3TUX 3a1a4 00-
Jiee moApoOHO.

Uepes kaxapie 100 M oCyIIeCTBISECTCS 3aKPEIUICHUE TPACChl CTOJIOMKAMU, Ha KOTOPBIX
ITOANMCHIBAIOT PACCTOSIHUSI OT Hadayla TPACChl. B CTPOMTENBCTBE MPUHATO PACCTOSHUE
0003HaYaTh CTOMETPOBKaMU WM UHBIMU cioBamu nukeramu 1K (puc. 6).

[Tpu pa3duBke (TO €CTh 3aKpEIJICHUM) MHUKETa)ka MO Tpacce HauOONbIIYIO TPYJHOCTb
MPEJICTABIISIET PACUYET 3aAKPYIVIEHUHA U BBIHOC TOYEK TPACCHl HA KPUBYIO.

Pacyer nukeTa)xHbIX 3HAUEHU TJIABHBIX TOUYEK 3aKPYTJIEHUN OCYIIECTBIISIIOT B Clie-
OYIOHIEN TMOCIJIEIOBATEIBHOCTH, MO3BOJSIOMIEN OJHOBPEMEHHO NPOWU3BOAUTH U KOH-
TPOJIb BBIUUCIICHUN.

Hanpumep: BY IIK7 +55,40 (v 755,4 M OT Tp)
TIIK3+21.40

HK T1K4 +34,00 + KIIK6 + 26.10

KKIIK10+60,10

1/2KIIK3 + 13.05

CKIIK7 + 47,05+ 1/211 8.35

BY IIK7 +55.,40

[Tpu sTom Ha MecTHOCTH onpenenstoT nonoxenue HK crnemyromum odpazom. [1o muke-
taxxnomy 3HaueHnto HK naxomst Omkaiimuii 3akperienusii nuket [1K4 u B Hanpas-
nenuu Kk BY otknaneiBator 34 M. B namem npumepe HK T1K4 + 34,00, a BY IIK7 +
55,4, cnenosarensHo, [1KS, I[IK6 u IIK7 6ynyT pacnonoxeHsl Ha KpUBOM, TO €CTh MH-



KETa)k pa3BUBAETCS 110 KPUBOU. {7151 onpeiesieHus moJIOKEHUS MUKETOB HAa KPUBYIO, KAK
HauOoJiee MPOCTOM, UCIIOJIB3YETCSI METOJ MPSMOYTOJIbHBIX KOOpJAUHAT. JJisi 3TOrO BbI-
yucisercsa jimHa ayru kpuoit or HK 10 BeiHOCMMoOTro nukera, Hanpumep, SK = TTKS-
HK == IIK5-I1K4 + 34,00, K = 66 m.
Jlanee mo TabGauIIaM WM TP TIOMOITH KAJBKYJISATOPA ONMPEACIISIOT MPSIMOYTOIbHBIC KO-
opanHATHI X U 7, C TOMOLIBIO KOTOPBIX 3TOT IMHUKET 3aKPEIUIAETCS Ha KpuBou. 1Ipu 3Tom
3a och X OepeTrcs TaHreHc, a Hadao ocu «X» B Touke HK.
AHanornyHo BbIHOcATCA Apyrue nukeTsl 1o CK, a nukersl 8 11K9 u TIK10 BbIHOCSTCS
Ha kpuBy1o oT KK.
Bropyio nmonoBuHy KpHBOM pa3z0oMBaIoOT cieayronmm oopa3zom. [IpoTsaruBaroT MepHYIO
JICHTY Ha BEPIIMHE yIJIa BIIEPE] HA BEJIUYUHY Aomepa [l U UAYT ¢ NMUKETaXKEM 110 TaH-
rency 10 KK ¢ o0o3HaueHMEM Ha MECTHOCTU TOCJIEAHEr0 CTOPOKKOM M CTOJOMKOM.
[Tocne 3Toro BeayT BHIHOC MUKETOB C TAHT€HCAa Ha KpuBYH0. [Ipu 3TOM HE 00513aTE€IIBHO
OTKJIQJBIBATh X, a MOKHO OTKJIaAbBaTh AX = K -X 0T BBIHOCUMOTO ITHMKETA.
3aBepiialoT padoTy no pazOuBke nukeTaxa Ha kpuBoi 2-Mm BeiHOCOM CK ot HK u KK.
[TpakTueckoe coBnanenue nByx Touek CK cBUIETENbCTBYET O MPABUIBHOCTU BBIOJI-
HEHHBIX PacueTOB U U3MEpEeHUM. Bce pacueTsl U u3MepeHus Ipu TPACCUPOBAHUU 3aHO-
CATCS B CHIELUAIBHYIO BEIOMOCTb, Ha3bIBaEMYH0 «Be1oMOCTh IPSAMBIX U KPUBBIX).
PexomMentyemast yueOHas nutepatypa

1. Kucenes M.U.; Muxenes /[.II. «I'eone3us», MockBa, N3narenbCkuil LEHTP

«Axanmemus», 2017T.

CamocrositenbHas padbota oOydaromumxcs Ne 4
JletanbHast pa30UBKa KPUBBIX C IIOCTPOCHUEM ILJIaHA PA30UBKH
[ens: HAyuyuTHCA OMpENEATh MO TabauIlaM JaHHBIC JJIS JETAITbHOW Pa30MBKU KPUBBIX
Y CTPOUTH TIJIaH pa30UBKU KPUBBIX.
O6opynoBanne ¥ MPUHAIICKHOCTU: TaOTUIBI I Pa3OUBKHU JKEIE3HOJOPOKHBIX KpPHU-
BBIX, KAJIbKYJISITOP, YEPTEKHBIE HHCTPYMEHTBI, MIJIJTUMETPOBasi Oymara.
[TopsimoKk BBINOJIHEHUS
1. Pa3ouTh KpyroByro KpHMBYIO CIIOCOOOM KOOPAMHAT OT TAHT€HCOB, OMPEACIUThL 3HAYE-
Hust koopauHat st e (K.), kpataeim 5,10,20 metpam (to ecth 5, 10 u T.1.; 10, 20 1
T.1.; 20, 40 u 1.1.) 10 MakcuManbHOTO 3HaYeHUs Kx= 1/2K.
3anoHUTH TaoI. 2.
J171s1 BO3BEICHUSI 3€MIISTHOTO TIOJIOTHA M YKJIAJKK BEPXHErO CTPOSHHUS ITyTH HEJIOCTATOY-
HO MMETh Ha TPacce TOJIbKO 3aKPEIICHHBIC IJIaBHbIC TOYKHA KPUBOW. Y CTAaHOBKY TOYEK
Ha ocu KpuBo# uepe3 5, 10 miam 20 MeTpoB HA3bIBAIOT JAETATLHON pa30MBKON KPUBOM.
YtoOsl pa30UTh YHCTYIO KPYTOBYIO KPUBYIO, JE€TAIBHO MPUMEHSIOT CIIOCOO KOOPIUHAT
OT TaHT'€HCOB.



Tabmuma 2

3.  BbluepTUTh CXEMBI J€TajIbHOW pPa30MBKU KPHUBBIX Ha MUJUIUMETPOBOM Oymare,
MOJIB3YSCh IAaHHBIMM Ta0JI. 2, 3.

4. CrenaTb BBIBOJBI.

ConepxaHue oTyeTa

I. KoopauHatel KpyroBoil KpuBoii. 3anoyiHeHHas Tad. 2.

2. KoopanHatel nepexoiHON KpUBOM. 3aroiaHeHHas Taoir. 3.

3. Cxemsbl AeTanbHON pa30MBKU KPUBBIX HA MUJUIMMETPOBOM Oymare.

4. BriBonELI.
KonTposibHBIE BOITPOCHI

I. B uem 3aknrouaeTcs neranbHas pa30MBKa KPUBbBIX?

2 [lepeuncirte U3BECTHBIE BaM CIIOCOOBI JETAIBHON Pa30MBKH KPUBBIX.
3. Kaxkue BuapI paboT BenyTcs IpH pa3OUBKE MUKETaxa?

4 [lepeuncauTe OCHOBHBIE AIIEMEHTHI U TOUKU KPUBBIX.

PexoMeHnnyemas nmureparypa

1. Kucenes M.U.; Muxenes /[.I. «I'eone3uss», MockBa, N3parenbCkuil LEHTP
«Axanmemus», 2017T.

CamocrosiTensHas padbota oOydarommxcs No5
O6paboTka *KypHalla HUBEJIMPOBAHUS TPACCHI
[ens: HayuuThcs 0OpabaThiBaTh KypHAlI HUBEIHMpOBaHUS Tpacchl. OO0OpymoOBaHHE U
MIPUHAJIJICKHOCTH: KYPHAII HUBEJMPOBAHUS, KATbKYJSATOP, YEPTEKHBIE NHCTPYMEHTHI.
Kparkue TeopeTnyeckue cBeIeHHs
JIJist MpOU3BOJICTBA TEOMETPUUECKOTO HUBEIMPOBAHUS UCTIOIB3YETCSl MPUOOpP, HA3hIBA-
€MbI HUBEIIUPOM.
ITo Tounoctn HuBenupbl B coorBeTcTBUU ¢ ['OCT 10528-76 pasnpenstorcst Ha 3 Tuna:
BbIcOKOTOUHBIE (TUMa H-05), Tounsie (tuna H-3), texuuueckue (tuna H-10).
[Hudpa B 0003HAUEHMM HUBENIHMpPA YKa3bIBAET 3HAYEHUE CpEAHEHl KBaJgpaTHUYeCKOu
OIMOKH TpEeBBIIeHUsS B MM Ha 1 kM nBoiHoro xona tmr. g H-05 t = 0,5 mm, mos H-
3T KM =3 mMm, msH-10- T = 10 mM. BEICOKOTOYHEIE -
JUIsl HUBETTUPOBaHUs | 1 2 KJIacCOB, TOYHBIE - JJI1 HUBEJIUPOBaHUS 3 U 4 KIJIacCOB, TEX-
HUYECKHUE - IPEeIHA3HAUCHBI JJIS1 MHKEHEPHO-TEXHUYECKUX PadoT.
[To KOHCTPYKTUBHBIM OCOOCHHOCTSIM MPUBEJEHUS BU3UPHOW OCH B TOPU3OHTAIHHOE
MOJIOKEHHUE Pa3JInyaloT:
HUBEIUPHI C YPOBHEM TpH 3puTenbHOi TpyOe (H-3);



HuBeupbl ¢ komneHcaropom (H-3K).

JUI1 HUBETUPOB C KOMIEHCATOPOM K OOO3HAUEHUIO HUBEIUPaA J00ABISAIOT OYKBY «K».
Ecnu HuBenup uMeer TUMO TOpU30HTAIBHOIO Kpyra, K €ro 0003HaYeHHUIO JOOABISAIOT
OykBYy «JI».

Hanpumep, H-3K - HuBenup ¢ kommneHcatopoM, 00ecieunBalOUi U3MEPEHHUE TTPEBBI-
mennii ¢ ommokoit T = 3 mm; H-10KJI - HuBenup ¢ komnencatopom u numboM T =10
MM.

VY CTaHOBJIEHO, YTO NPUMEHEHUE HUBEIHUPOB C KOMIIEHCATOPOM IIO3BOJISET IMOBBICUTH
POU3BOAUTENBHOCTh HUBENUPHBIX padoT Ha 10-15 %, no3tomy B reoe3sndyeckoM npu-
00pOCTpOEHUH HA0III01aeTCsl TEHACHIIMS 3aMEHbI HUBEJIMPOB C YPOBHEM - HUBEJIMPAMHU
¢ komneHcaTopoM. OIHAKO BBICOKOTOUYHBIE HHUBEJIMPHI BBITYCKAIOTCS TOJBKO C YPOB-
HEM.

Paccmotpum ycerpoiictBo HuBenupa H-3. Ero 3putenbHas Tpyba ¢ BHyTPEHHUM (POKY-
cUpoBaHHeM uMeeT yBennueHue 30X U JaeT nepeBEepHyTOe N300pakeHHne, (POKYyCHUpPOBa-
HUe TpyObl MPOU3BOJAT MPHU MOMOIIM Kpemaibepbl. HuBenup cHaOeH 3aKpenuTesb-
HbIM U MUKPOMETPEHHBIM BUHTaMU. KpyIublii ypOBEHb CIIYKHUT I IPUBEACHUS OCU
BpalCHUSI HUBEJIMPA B OTBECHOE IOJIOXKEHHUE C NOMOIIBIO MOJBEMHBIX BUHTOB. HuBe-
JIMP UMEET KOHTAKTHBIN HWJIMHIPUYECKUN YPOBEHD U JIEBAlMOHHBIN BUHT. L{nmuHapu-
YECKHUI ypOBEHb HATJIyXO CKPEIUICH CO 3pUTeNIbHON TpyOoil. N300pakeHre KOHIIOB I1U-
JUHAPUYECKOTO YPOBHS YEpe3 CUCTEMY ONTUYECKUX MPHU3M, PACHOJIOKEHHBIX CBEPXY
HaJl YpOBHEM, NlepenaeTcs B moJie 3peHue TpyObl. B mosie 3peHust 3purenbHON TpyObl
HUBEJIMPa MOXKHO BUJIETh OJTHOBPEMEHHO 00a KOHIIA YPOBHS, pa3pe3aHHOr0 BEPTUKAIIb-
HO 10 OCH.

Ilepen oTcueToM IO peiKe AIEBALMOHHBIM BUHTOM OCYIIECTBIISIIOT COBMELIEHUE (KOH-
TaKT) KOHLIOB Iy3bIpbKa YPOBHS, IPUBEAS TEM CaMbIM BU3UPHYIO OCh 3pUTEIBHON TPY-
Obl B TOPU3OHTANIbHOE MOJI0KeHHe. IMEHHO mo3ToMy ypoBeHb B HuBenupe H-3 Ha3bi-
BAETCSI KOHTAKTHBIM.

B MOMEHT KOHTaKTa, KOTJla BU3UpHAsi OCh 3aHUMAET FOPU30HTAIBLHOE MOJIOXKEHHUE, MPO-
M3BOJAT OTCUETHI IO pEUKAM.

Husenup H-3 aBnsercs 40cTaTOYHO TOUYHBIM M MOPTATUBHBIM MpUOOpPOM, Macca ero 6e3
YKJIaJIOYHOTO SIIUKA 2 KT.

Husenup H-3K uMeer ycTpoicTBO 1jis1 aBTOMAaTUYECKOTO MIPUBEICHUSI BUSUPHOWU OCH B
TOPU30HTAJIBLHOE MOJIOKEHUE MPU HaKJIOHE npubopa B nauamazone £15°. B ornuune ot
H-3 noxacraBka 3putenbHOil TpyObl HE UMEET 3aKPENUTEILHOTO BUHTA, OKOHYATEIbHOE
HaBeJIeHUEe TPyObl MPOU3ZBOASIT MUKPOMETPEHHBIM BUHTOM. Y BEJIMYEHUE TPYObI Takxke
30x. Ochb BpareHus: nprudopa MPUBOAUTCS B OTBECHOE TOJIOKEHHE MPU TTOMOIITH KPYT-
JIOTO YPOBHSI.



[Ipy TeXHUYECKOM HUBEIUPOBAHUM MPUMEHSIOT JBYXCTOPOHHHE LieabHble peiiku PH-3
nmuHor 3000 MM, TommmHOM 2-3 cM, mmpuHOM 8-10 cM, a Takke CKIagHbIE PEUKHU
maor 3000 u 4000 Mm.

Ha oxnoit cropone periku PH-3 HaHeceHbl yepHOM KpacKoi (depHasi CTOpOHA) Iariey-
HBbIC CAHTHUMETPOBBIC JICJICHUS, KOTOPBIC YEPEIYIOTCSA C OCNBIMH, a TAK)KEe CAHTUMETPO-
BBIMH JICJICHUSIMU; Ha APYroll CTOPOHE CAHTUMETPOBBIE JECICHUS HAHECEHBI KPacHOMU
Kpacko#l (kpacHasi ctopoHa). Ha yepHoil cTopoHe HyJIeBOI OTCUET COBMAJAET C MSATKOM,
Ha KpaCHOW CTOPOHE C MATKOW COBMAAIOT oTcueThl 4687 nunu 4787 MM uinmn OMU3KUE K
HuM. Cuer JejeHuil Bo3pacTaeT OT HMXKHETO KOHIA pedKH; Uphl MOAMUCAHbBI Yepes3
KaXKbI JEUMETP B MEPEBEPHYTOM BHUJIE, a B MOJI€ 3pEHUS TPYObl UX HU300pakeHHE
Oynetr npsMbIM. Pa3HOCTh OTCUETOB MO KPACHOW M YEPHOM CTOpOHAM PEMKH JODKHA
OBITh MIOCTOSIHHOM, YTO CIY>KUT KOHTPOJIEM HUBEIUPOBaHUA Ha cTtaHuuu. [IsaTtka = Ok-
Ou

JI71st mpuBeIEHUs pEEK B OTBECHOE TOJIOKEHHUE Ha HEKOTOPBIX PEKaxX UMEETCsl KPYTJIbIi
ypoBeHb. Eciii ypoBeHb OTCYTCTBYET, TO MPU BU3UPOBAHUU HA TAKUE PEUKH UX IJIABHO
HAaKJIOHSIOT BIIEPE]l U Ha3aJl BOJIb JUHUU BU3WpOBaHus. HauMeHbINii OTCYET MO peil-
K€ COOTBETCTBYET €€ BEPTUKAIBLHOMY MOJIOKEHUIO.

Bo Bpemsi HUBENMPOBaHKS PEUKHA YCTAHABIMBAIOT HA JIEPEBSHHBIE KOJbs, METAJLIAYE-
CKHME€ KOCThUIM Win OammMaku. Ilepen HayanoM pabOThl pelKH MOBEPSIOT MPU MOMOUIU
KOHTPOJIBHOTO METPA WJIN CTAIBHOU PYJIETKH C MIUJUIMMETPOBBIMU ACIECHUSIMU. [BaX bl
U3MEPSIOT JJIMHBI METPOBBIX OTPE3KOB, a 3aT€M JEeUMMETPOBBIX. OmmnodKa AerumMeTpo-
BOTO JICJICHHS HE JOJIKHA MPEBBIIATh 1 MM, a BCEil JJIMHBI PEUKHU 2 MM.

HuBenup u peliku Hy>KHO COJIEpP>KaTh B UUCTOTE U 00EpEraTh OT COTPSCEHUN U yIapoB.
['eoMeTprueckOo€ HUBEIMPOBAHUE IO3BOJISIET OINPEIEIIUTD IMPEBBIIIEHUE OJHOW TOUYKHU
HAJl IPYyTrOM C MOMOIIBIO TOPU30HTAIBHOIO JIy4ya HUBEJIMPA U OTBECHO YCTAHOBJIEHHBIX
HUBEJIMPHBIX peek (puc. 7).

CymiecTByeT ABa croco0a reoMeTpUUeCKOro HUBEJIMPOBAHUS: HUBEJIUPOBAHHUE U3 Cepe-
JIVHBI 1 HUBEJIMPOBAHUE BIIEPE/I.

[Ipy HUBENMpPOBAHUM U3 CEPEAUHBI B TOUKax A U B ycTaHaBIMBaIOT OTBECHO HUBEIUP-
HbIE PEHKH, a HUBEJIUP YCTAHABJIMBAIOT MEXKy ToukaMu A 1 B Ha o1MHAKOBOM paccTo-
STHUH MEX]Ty HUIMH, HE 0053aTeIIbHO B CTBOPE JTMHUHU.

HusenupoBanue Briepe.

1 — BBICOTAa UHCTPYMEHTA, U3MEPSIETCS CTATBHOW PYJIETKOU WJIM OTCUUTHIBAETCS MO HU-
BEJIMPHOU PEMKE OT KOJIBIIIKA JI0 CEPEAUHBI OKYIISAPA:

h=1—»b.

[IpeBbImieHre MOXKET OBITH MOJIOKUTEIHHBIM WU OTPUTIATEITHHBIM.

B Tex ciyuasx, Korjia mpeBbIIICHUS] MKy TOUKAMH, PACTIOJIOKEHHBIMA HA 3HAUUTENb-
HOM PACCTOSIHMHM, C OJHOM IMOCTAHOBKW HHBEIMPA OINPEICIINTh HEJb3s, BBITOIHACTCS
IIOCJIEA0BATEIbHOE HUBEIMPOBAHUE UM CIIOKHOE.



[Ipu TakoM HUBEIUPOBAHUU TOUYKH | U 2 - CBA3YIONIME TOYKH, & TOUKU MOCTAHOBKU HU-
BEJIMpAa - CTAaHUU.

Casizyrolue TOYKA Ha MECTHOCTH HaMEUaloT U 3aKPEIUISIIOT OOBIYHO Yepe3 PaBHbIC WH-
TepBaibl, 006I4HO uepe3 100 M (3TO MUKETHI), U TU TOUYKH YACTO HE COBMAAAIOT C TIepe-
rubamu penbeda, a Ui CTPOUTEIHCTBA HEOOXOIMMO 3HATh OTMETKU 3TUX TOUYEK, KOTO-
pbI€ Ha3bIBAIOT MIPOMEKYTOUHBIMH WJIU TUIFOCOBBIMHU.

OTU TPOMEXKYTOUHBIE TOUYKH HEOOXOJMMBI AJisi COCTABIICHUS BEPTHKAIBHOTO pa3pesa
(mpononbHOTO TPOGUIIST) MECTHOCTH.

Onu 0003HAYAIOTCS YUCIIOM METPOB, COOTBETCTBYIOIIUM PACCTOSHUIO OT 33 JHEH TOUKH.
OTMeTKH MPOMEKYTOUHBIX TOUEK HAXOAT Yyepe3 Topu3oHT uHcTpymenTa (I'N).
['opuzontom uncrpymenTta (I'M) Ha3piBaeTCst BbICOTa BUSUPHOIO JIy4a HaJl YPOBHEHHOU
MOBEPXHOCTHIO. [ M1 paBeH OTMETKE TOYKH IUIKOC OTCUET MO YEPHOM CTOPOHE PEHKHU Ha
ATy K€ TOUKY.

IN,=H+3uwm I, =U+II,

TOTJIa OTMETKA MTPOMEKYTOUHOM TOUKU Oy/IeT paBHa:
Hop=I"U-Ilp,

rae 1Ip - orcyer Ha MPOMEKYTOUHOM TOUKE IO YEPHOU CTOPOHE PEUKHU.

Brruucnenne ormetok yepe3 ['M oueHb y100HO, KOT/1a C OJTHOM CTaHIIMK ObLITU CIETaHbI
OTCYETHI Ha HECKOJIBKO MTPOMEKYTOUHBIX TOYEK.

Bce n3mepenus npu HUBEIMPOBAHMM 3aHOCSTCS B J)KypHaJl COOTBETCTBYIOIIETO 00pas-

oa. B noneBbix YCJIOBHAX HA K&)I(I[Oﬁ CTaHIIUH IIPOU3BOAUTCA KOHTPOJb.

KonTposibHbIE BOIIPOCHI

l. [lepeuncnure u oxapakTepu3yhuTe cCiocoObl HUBEIMPOBAHUS.

2. Kakue pa®oThl BXOAST B 00pabOTKy MOJEBOTO MaTepHralia HUBEJIUPOBAHUS Tpac-
ChI?

3. Kak onpenensieTcs npeBpllIeHNEe KOHEYHOM TOYKM X0/1a HaJl HA4aJIbHOM?

+. Kak onpenensitorcsi OTMETKH MPOMEKYTOYHBIX TOUEK?

5. Kak BbINOIHSAETCS NOCTPAHUYHBIA KOHTPOJIB?

CamocrositenbHas padboTa oOyuarommxcs Ne 6
[TocTpoenue mpoa0aBLHOTO MPOMHIIS TPACCHI
[lens: HayYUTHCS CTPOUTH MOAPOOHBINA MPOAOIBHBIN Mpoduias. O0opyaOBaHUE U TPH-
HAJUISKHOCTHU: JKYpHAJI HUBEIMPOBAHUS, YEPTEKHBIE MHCTPYMEHTHI, MUJUTUMETPOBAS
Oymara.
KpaTkue TeopeTnueckre CBEICHUS



[Ipoekuuio Tpaccsl Ha TOPU3OHTAIBHYIO MJIOCKOCTh MIJIM BHUJ TPACChl COOKY Ha3bIBAIOT
POJOJIBHBIM TTpoduiieM. DiieMeHTaMu PO SABISIOTCS TUIOMIAAKU U YKIOHBI.
[Topsiiok BBIMOTHEHUS

1.  Tloctpouth moapoOHBIA MPOAOIBHBIN MPOPUIL MO Tpacce B ABYX MaciiTadax -
ropuzoHTanbHOM 1: 2000 u BepTukansaoM 1: 100. ['opuzoHTaIBHBIIM

MacIITab Hy»eH JIJIs1 HAHECEHHUs Ha MPO(HIIb TOPU3OHTAIBHBIX PACCTOSIHUNA

M0 Tpacce, a BEPTUKAIBHBIN - JJI1 HAHECEHHSI BBICOT TOUEK I10 Tpacce.

[Ipoduns crposr Ha muMMeTrpoBor Oymare. [loctpoeHue mpoduis HAUMHAIOT C
HaHECEHMs CeTKH (rpad) Ha MIULTUMETPOBYIO OyMary (puc. 9).

Ha npodwunp HanocsaT Bce Touku mo Tpacce: Touku Pm, IIKO, IIK 0+46, IIK 1, TIK
1+48, IIK 2, TIK 2+55, TIK 3.

B rpade «I"opuzoHTanbHbIe paCCTOSHUS MUKETHI U ITIOCHI BBIACISIOT BEPTUKAIbHBIMU
TuHUSAMH. B npenenax nmukeTa yKa3bIlBalOT PACCTOSHUS MEXKIY IUIFOCOBBIMH TOYKaMU U
nonoiHsoT ux A0 100 M. HopmaneHas 1iuHa nukeTa B rpady pacCTOSTHUS HE MTUIIETCS.
Hwxe rpadsr «I'opru3oHTaIbHBIEC PACCTOSHUSY MOAIMMCHIBAIOT HOMEpa MUKETOB U YKa3a-
Tenu KuwioMeTpoB. Homepa nukeToB, KpatHbie 10, MOANKMCHIBAIOT MOJHOCTHIO, OCTAIb-
HBIE - TOJIBKO MOCIeTHUE U PHI.

B rpade «OTMeTKHM 3eMiIn» BBINMKUCHIBAIOT U3 KypHAJIa HUBEJIMPOBAHUS OTMETKU CBS-
3YIOIIUX U MPOMEKYTOUHBIX TOUEK MO TPACCe, BEIYUCICHHBIE HA MPAKTUYECKOM 3aHs-
Tau Ne 5, ¢ okpyriaeHneM A0 | cM. DT OTMETKH Ha3bIBAKOTCA «YEPHBIMH OTMETKAMMI.
3aTeM BBIYEPUYMBAIOT MPOAOJBHBIN NPO(HIIb, T.€. BEPTUKAIBHBIN pa3pe3 3eMHOU Mo-
BEPXHOCTH 10 Tpacce.

Hwxe nuHMM NMUKETOB CTPOST YCIOBHBIN IIJIaH TPACChl B BUJIE MPSAMBIX U YT B MECTAX
nmoBopoTa. Eciii yroa moBopoTa Tpacchl HapaBJIEH BIIEBO, AYT'Y BbIYEPUYMBAIOT BBITYK-
JIOCTBIO BHU3, €CJIM BIIPABO — BBIMTYKJIOCTHIO BBEPX.

KonTponpHbIE BOITPOCHI

I. JlaiiTe onpezenenye MOHATUS «IIPOJOJIbHBINA TPO(UIIEY.

2 Ha ocHOBaHMM KaKuX JOKYMEHTOB CTPOUTCS TOIPOOHBIN MPOOIBHBIN MPOoduis?
3. UTo Ha3BIBAIOT CETKOM Mpoduis?

4 Kakumu ycioBHbIMM 3HaKaMU Ha IJIaHe Tpacchl 0003HAYAIOT KpUBbIE?

Pexomennyemas nureparypa
I. Kucenes M.U.; Muxenes [.II. «I'eone3us», MockBa, M3marenbCKuii UEHTP
«Axanemus», 2017T.



CamocTtosTenbHas pabota oOyuaromuxcst N7

[IpoexTupoBaHue Mo MPOJOJIHLHOMY MPODUITIO TPACCHI
Llenb: HAy4YUTHCS BBIMOIHATH TPOSKTUPOBAHKE IO MPOAOILHOMY MPOQUITIO.
O6opynoBanre W MPUHAICKHOCTU: KYpHAJ HUBEIUPOBAHUU, KAIBKYJISATOP, YEPTEK-
HBIE UHCTPYMEHTBHI.
[IpuMeyaHue: UCXOHbBIE JaHHBIE JJI1 MPOEKTUPOBAHUS 110 MPOJOIBHOMY Npoduito Oe-
pyTCs U3 IPAKTUYECKOTO 3aHATHS Ne 5, 6.

[TopsAI0K BBITIOTHEHUS
1. Hanectu Ha npo0sibHBIA TPO(HIIL MPOEKTHYIO JTUHUIO-YPOBEHb OPOBKH OCHOB-
HOM momaaku 3emisiHoro nosiotHa (b3I1). [IpoekTHyIO TMHUIO HAHECTH C TaKUM pac-
YEeTOM, YTOOBI COKPaTUTh OOBEMBI 3€MIISIHBIX paboT, npoekTHast Bbicota B3I momxHa
HaXOJIUThCA KaK MOKHO OJIMKE K JINHUM MMOBEPXHOCTH 3eMiu. Ha Tpex 3a1aHHbIX THKe-
Tax MPOBECTU MPOEKTHYIO JIMHHUIO C OJJHUM
YKJIOHOM (JuthHA 31emeHTa npoduis - 300 m).
ITocne atoro B rpade «IIpoekTHbIE YKIOHB HAHECTH HAKJIOHHYIO JUHUIO (HAKJIOH B
CTOPOHY YMEHBILIEHUSI OTMETOK), MO JIMHUEW yKa3aTh TOPU30HTAIBHOE POJIOKEHHUE (B
naHHoM ciydae 300 M), Ha/l TIMHUEH - BEIMYMHY YKJIOHA B THICAYHBIX.
2. BbrancnuTh yKIOH, IPOEKTHbIE U paboune oTMETKH. [IpoeKTHBIN YKIIOH
omnpenensieTcs o hopmylie

3. Breruncnuth pabodrie OTMETKH TOYEK.

Paboune oTMeTKH paBHBI Pa3HOCTH MEX]Y MPOEKTHBIMU (KPACHBIMH) M CYIIECTBYIO-
IUMU (4epHBIMH) OTMETKaMH 3eMJu. Paboune OTMETKH yKa3bIBalOTCS HaJl MIPOCKTHOU
munuen B3I1 mist Haceimu (pabodast OTMETKA MOJIOKUTENbHAS) U HUKE MPOEKTHOM JIH-
HUU JUTsI BBIEMKH (paboyast OTMETKA OTpHIIaTeIbHAS ).

4. OnpenenuTh TOYKU HYJIEBbIX paOOT U PAaCCTOSHUS 10 HUX OT MUKETHBIX

Y TUTFOCOBBIX TOYEK.

Touku HyJIEBBIX padbOT - TOUKH, paboune OTMETKH KOTOPBIX paBHBI HYJI0. PaccTosinue
OT TOYKH HYJIEBBIX pa0OT /10 OJMmKalIIIX ToueK mpouist BEIYUCIAETCS M0 GopMyTIe:

rae P1 u P2- paGoune ormeTku Touek A u B;

d— paccrosiHue MEXIy HUMH.

VYka3aTh paccCTOSAHHMS 10 TOUEK HYJIEBBIX pabOT Ha npoduIe.

5. CnenaTb BBIBOJI.

Conepxxanue oTyera

1.IToxpoOGHBINM MpOoAOTBHBIN TPO(HIIE MPOESKTHON JTUHUU C HAHECEHHBIM YKIIOHOM; TIPO-
€KTHBIMU, pa0OYMMH OTMETKAMH; PACCTOSIHUEM JI0 TOYEK HYJIEBBIX PalboT.

2.BeiBoS.

KoHTponpHbIE BOITPOCHI



1.Uto Takoe mpoeKTHAsl JUHUS M HAa KaKOM YPOBHE OHAa YKa3bIBAETCS Ha MOAPOOHOM
npodue?

2.YTo 03HaYaeT MOHSATHUE «TOYKA HYJIEBBIX paboT»?

3.Kak BerumcisieTcst pabouyast OTMETKA TOUKH ?

Pexomennyemas nureparypa

1. Kucenes M.M.; Muxenes [.I. «I'eone3us», MockBa, M3narenbCkuii UEHTP
«Axanemus», 2017T.

CamocrosiTenbHast padota oOydarommxcs Ne 8
OO0paboTKka *XypHaja HUBETUPOBaHMS MOBEpXHOCTH. COCTaBJICHHE IIaHA 3EMIISTHBIX
Macc
[lenb: HayuuTbcsi oOpabaThiBaTh KypHaJl HUBEIUPOBAHUS MOBEPXHOCTH, COCTABIISATH
TIJIaH 3€MJISTHBIX Macc.
OO6opynoBaHKe U MPUHAIICHKHOCTU: KYypPHAI HUBEIUPOBAHUU, KAIBKYJISATOP, YEPTEXK-
HBIE UHCTPYMEHTHI.
Kparkue TeopeTnyeckue cBeIeHHs
HuBenupoBanue MmoBEpXHOCTU TPOU3ZBOAUTCS C IENBIO MOJYYSHHUS KPYIMHOMACHITa0-
HBIX IJIAHOB MECTHOCTH C MaJIOW BBICOTOM ceueHusi ropusonTamsimu (0,25; 0,5; 1 M) Ha
paBHUHHON MecTHOCTH. Ha MECTHOCTH CO31aeTCsi CETh TOYEK, MOJIOKEHHE KOTOPBIX
OTPENICNSIOT B IJIJAHOBOM M BBICOTHOM OTHOIIECHMsIX. [InaHOBOE MOJOXKEHUE TOYEK
OTIPENICIISICTCS MPOJIOKEHUEM TEOJIOJUTHBIX XOJI0OB, & BHICOTHOE - TEXHUYECKUM HUBE-
JUPOBAHUEM.
Cnauana pasz0uBarotcsi kBajpaTsl co ctopoHamu 200-400 M, 3aTemM KBajpaTbl BHYTPU
cetku, crymas ux. [Ipu macmrabe 1:2000 munuManbHasi cTopoHa kBajpata 40 M, rpu
macmtabax 1:1000 u 1:500 — 20 wm.
[Ipu pa3zbuBKe KBaApaToB cocTaBiisieTcs: abpuc. [1o BHEITHUM CTOPOHAM CETKH KBajpa-
TOB MPOKJIAJIBIBAIOTCS TEOJIOJIUTHBIE M HUBEJIMPHBIC XOJbl, KOTOPHIE MPHUBSI3BIBAIOT K
IIyHKTaM TOCYyJIapCTBEHHOU reonesnyeckor cetd. KBagpatel co ctoponamu 100 M HE-
BEJIUPYIOT KAkl OTIEILHO.
CHavasia HUBEJNHMPYIOT HApYKHBbIE KBaJpaThl, a 3aT€M BHYTpeHHHE. OTCUEThI 3alUCHI-
BAIOT HAa CXE€M€ BHYTPHU KBaJIpaTa y COOTBETCTBYIOLIUX TOYEK.
KoHTpob: Ha CTOpOHE Ka)KI0T0 KBajpaTa CyMMbl HAKPECT JIEKAITUX OTCUETOB IOJKHBI
OBITH paBHBI MEXIy coO0M. Eciu pacxoxieHusl HE MPEBBIIAIOT 5 MM, TO BBIYUCIISIOT
MPEBBIIICHUS] MEXK/Ty YIJIOBHIMM TOYKaMH BHEIIHUX CTOPOH KBaapaToB. B 3aMKHyTOM
MOJIMTOHE CyMMa CPEIHUX NPEBBIIICHUN TOJKHA OBITh paBHa HyJt0. [lomyctumast He-
BS3Ka B 3TOM Cllydae ornpezensiercs no popmyie:



szxon=i10*\/n, MM,

IJIC IT - YMCIIO TIPEBBIICHUH.

JIOIyCTUMYIO HEBS3KY PACTIPEICIAIOT IOPOBHY Ha BCE MPEBBIMICHUS M BEIYHUCIISIOT BbI-
COTBHI CBSI3YIONIUX TOYEK (BEPIIMH BHEUTHUX KBAAPATOB), BEICOTHI BEPIINH OCTATBHBIX
KBaJPaTOB OMPEIETAIOT, KaK TPOMEKYTOUHBIE TOUKH - Yepe3 TOPU30HT MPUOOpa.

[Topsnok BBINOJHEHUSA

1. Ilo maHHBIM HUBEIUPOBAHUS IIOIIAAM 1O KBajpaTaM (Tad:i. 6, puc. 11):
a)  BBIYUCJIMUTE B TUTIOBOM HHUBEJIUPOBOUYHOM KYpHAJeE, BBIYEPUCHHOM B
MpaKTUYECKOM paboTe, aOCOMIOTHBIE OTMETKH TOUEK KBaJApaToOB;

nT.Ao.

0) Hanecure oTMeTKH Ha IjiaH KBajpaToB B Maciutade 1:500, mpuHSB JAJIMHY CTOPOHBI
KBajpara paBHyto 25 metpam (5x5 cm). [lnan BeruepTUTE HA MUJUTUMETPOBKE. |

CnocoObl UHTEPNOJUPOBAHUSI TOPUZOHTATIEH U OCOOEHHOCTH MX MpoBeacHus. Murtep-
nossinus (J1aT.) - BCTaBKa BHYTpb. [log uHTEprnondiueit B MaTeMaTUKe MOHUMAIOT BCSI-
KU croco0, ¢ MOMOIIBI0 KOTOPOTO MOXXHO MO TabJvile HAWTH MPOMEXKYTOUYHBIE pe-
3yJbTaThl, KOTOPBIX HET HEMOCPEJCTBEHHO B TaOJIHUIIE.

[Ipu pucoBke ropu3oHTaNel Ha IJIaHAX WCIOJB3YIOT CHOCO0 «HA Tria3» (BU3YaJIbHO).
[Ipenmnonoxum, 4To Ha IJIAHE UMEIOTCS TPU COCEIHHE TOYKHU C MOANUCAHHBIMU BBICO-
tamu 201.35, 203.30, 200.75 (puc. 10). Heobxoaumo mpoBecTH TOPU3OHTAIU C BHICO-

TOoM cedyeHus penbeda 1.0 M, TO ecTh HAUTH BU3YaJbHO TUIAHOBOE ITOJIOKCHHUE JIMHUH C
BeicoTamu 201, 202 u 203 M.

B) BoicunTaTh 00BEMBI 3€MIISTHBIX MACC!
- OTPEJICJICHUE MPOEKTHOM BBICOTHI H Kak cpeHew [T JaHHOM TUTOIIAIKH:

rae
patoB; OnpenenseM pabouue BbICOTHI IJIsI KXK]I0M BEPIIUHBI KBaipaTa
hP=HIIP-H3EMJI1

Y 3alUCBhIBAEM OJ OTMETKOM 3eMJIN

H1- cymMMa BBICOT TOUEK, MPUHAIJICKAIINX OJHOMY KBaJpaTy; I - YUCIO KBaJ-

CTpouM «JIMHHIO HYJIEBBIX pabOT», TO €CTh JUHUIO TIEPECEUCHHsI TIIOCKOCTH C TIPOEKT-
HOI1 oT™MeTkoM (HIT) ¢ moBEpXHOCTHIO 3eMITH WK JTMHUIO, TI0 KOTOopoit h = 0. Tlo muHUsIM
KBaJPATOB, T1I€ «+/7» MEPEXOJUT B «-/T», HAXOUM TOUYKH HYJIEBBIX paboT 1Mo popMyIie:



rae X~ paccTossHre OT BepmuHbI ¢ hl 10 Touku HyneBbiX padbot, M. Ha miane nanHoe
pPacCTOsSIHUE OTKJIQIBIBACTCS C YUETOM MacIiTaoa;

h - paGoune MIFOCOBBIE 1 MUHYCOBBIE BBICOTHI, 0€3 3HaKa, M;

1- nmuHA cTOpOHKI KBaapara, 1= 25 M.

CoenuHsieM «HYJIEBBIE TOUYKWY - TIOTy4aeM JIMHUIO «HYJIEBBIX padoT»

r) CuutaeM 00BEMBI 3eMIISIHBIX PadoT.

Puc. 11. ITpumep niaHa HUBEIUPYEMOM TOBEPXHOCTHU

Conepxanue oTdera
JKypHast HUBEMPOBaHUS IOBEPXHOCTH.
[1;1an HUBENUPYEMOM ITOBEPXHOCTH.
BriBog.

KoHTpoapHBIE BOITPOCHI
C KakoW LIEJIBIO BBITTOJIHAETCS HUBEIMPOBAHNE TOBEPXHOCTH?
HazoBuTe 0CHOBHBIE CIOCOOBI HUBETMPOBAHUS TTIOBEPXHOCTH.
Kax BBIUHCIIAIOTCS OTMETKH BEPIIMH KBAAPaTOB?

PexoMeHyemas nmureparypa

1. Kucenes M.M.; Muxenes /[.I. «I'eone3us», MockBa, M3marenbCkuii UEHTP
«Axamemus», 2017T.

CamocrositenbHas padbota oOyyarommxcs Ne 9
CocTraBieHne cXeM 3aKpeIyIeHHUs] Tpacchl, pa3OMBKHU U 3aKpEIJICHUs] HA MECTHOCTU Ma-
JIBIX UICKYCCTBEHHBIX COOPYXKEHHI
[lenb: HaydUTbCA COCTABIISATH CXEMbI 3aKPEIJIEHUS] TPacChl, pa30UBaTh Ha MECTHOCTH
MaJible UICKYCCTBEHHBIE COOPYKEHUSI.
ObopynoBaHne U MPUHAICKHOCTH: HHCTPYKIIMOHHBIC KapThl, MUJLTMMETPOBasi Oymara,
YepTeKHBIE HHCTPYMEHTHI.
KpaTkue TeopeTnueckre CBEACHHUS
Pa3OuBouHbIE pabOTHI SBJSIOTCS OJHUM M3 OCHOBHBIX BHJOB HH)KEHEPHO-
re0Ie3NYeCKON e TEIbHOCTH. BBIMONHAIOT UX AJIs ONpEIesIeHUs] HA MECTHOCTH IJIaHO-
BOTO U BBICOTHOTO MOJIOKEHHUSI XapaKTEPHBIX TOUEK OCEH U IJIOCKOCTEH CTPOSIIETrocs
COOPY’KEHHSI B COOTBETCTBUHU C paOOYMMU UYepTEKaMU POEKTA.
[TpoekT coopyXeHHS COCTaBJISIOT Ha TOMOrpadUuecKrX MmiaHaxX KPYMHBIX MacIITa0oB.
OnpenensioT pacroyiokeHHe MPOEKTUPYEMOTO0 COOPYKEHHUSI OTHOCUTENIBHO OKpY»Karo-
KX MPEJAMETOB M CTOPOH cBeTa. Kpome Toro, Tonorpadguyueckuil iaH onpenesser cu-



CTEMY KOOPJMHAT, 33Ja0LIYI0 TTOJ0KEHNE XapaKTEPHBIX TOUEK U OCEU MPOCKTUPYEMO-
IO COOPYKEHUSI OTHOCUTENBHO 3TOW CHUCTEMBI.

Pa36uBouHbIe pabOTHl AMAMETPAILHO MPOTUBOIOIOKHBI CheMOUHbIM. [Ipu cheMke Ha
OCHOBAaHWM HATYPHBIX HM3MEPEHHIN ONPEAEISIIOT KOOPIWHATHI TOYEK OTHOCHUTEIIBHO
ITYHKTOB OIIOPHOM CETH.

[Ipu pa3buBKe ke, HA0OOPOT, MO KOOPJAWHATAM, YKa3aHHBIM B IPOCKTE, HAXOMAT Ha
MECTHOCTH TI0JIOKEHHE ToueK coopykenwus. [Ipu pa3duBouHbIX paboTax yriibl, paccTo-
SIHUSI U TIPEBBIIICHUS] HE U3MEPSIOT, a OTKJIAJABIBAIOT HA MECTHOCTU. B 3TOM OCHOBHas
0COOCHHOCTh pa30MBOYHBIX PAOOT.

['eone3nueckue pa3dUBOYHBIE PAOOTHI, CBSI3AHHBIEC C MIEPEHECEHUEM MPOEKTa COOpYKe-
HUS B HATYPy, IPECIECAYIOT LEIb HANTU U 3aKPENUTh MOJIOKEHUE HA MECTHOCTH €0 OC-
HOBHBIX OCEH U JETaNICH, COJIEPIKAIIMNXCS B POCKTE.

Pa30uBKa OCHOBHBIX OCEH COOPYKEHHUS B MJIAHE MOKET OBITh BHITIOJTHEHA CIETYIONTUMHU
crnocobamu:

- MOJISIPHBIM;

- MPSIMOYTOJIBHBIX KOOP/IMHAT;

- IIPSAMOM YTIIOBOW 3aCEUKHU;

- JIMHEMHOM 3aCCUKHU;

- CTBOPHOM 3aCEUKHU.

[Tops 10K BBITIOJTHEHUS.

1.Onpenenenune ykinoHa BOAOTOKA

VYKIJIOH BeIUUCIAETCS 10 hopMmyJie:

Jlist onipenienieHrs yKJIOHA MPOKJIAAbIBACTCS TEOIOJIUTHBIN X0/ KaK MOXKHO OJIMKE K BO-
ne. Ha mpoTtuB Kak10# TOUKM HA YPOBHE BOJIbI 3a0MBatOT KOJIBIIKA Ha 20-30 cM BbIIIE
ypOBHSI BoAbl. Jlanee, ¢ TOUHOCTBIO 10 MM, U3MEPSAIOT OTMETKHA YPOBHS BOJBI. 3aTeM
3aMEpAIOT PACCTOSIHUE OT METKHU J0 BE€pXa KOJIBIIIKA M JAHHYIO PAa3HUILY BBIUMTAIOT U3
OTMETOK MUKETAXA.

2.Ilepenada OTMETOK 4epe3 OBPAaru, BOJOTOKH.

Ecnu Tpacca nepecekaet HersyOOKHEe OBparv, HUBEIUPOBAHKUE BEIYT OOBIYHBIM CIIOCO-
O0M, TO €CTh 0 JHY OBpara OMPEAeIIIOT MPEBBIMICHUS MPOMEKYTOUHBIX TodeK. [Ipu
OYCHb KPYTHIX CKJIOHAX MPUMEHSIOT CIIOCO0 BaTep-MAaCOBKH, B JJAHHOM CIIydae MpuMe-
HSIOT JIB€ PEMKU U YPOBEHb.

3.CheMKa ONEPEUYHOTO pa3pe3a.

JlanHbI BUJ pabOTHl HEOOXOJUM JJIsi TIPOSKTUPOBAHUS MOCTOBOTO mnepexoja. Ilome-
PEUYHBIM pa3pe30M Ha3bIBAIOT (QUTYpPY, OTPAHUYCHHYIO JTUHUEW TOPU30HTA BOJBI U JIU-
Huel qHa. YToObl MOMYYUTh MOTIEPEUHBIN pa3pe3, pa3OMBaIOT CTBOP, MEPIICHIUKYIISP-
HBIM K HAIPABJICHUIO PEKU B JJAHHOM MECTE, KOTOPBI 0003HAYAIOT BEIIKAMU U 3aKpeTI-
JSIOT cTOJ0aMu. Y KPOMKHM BOJIBI 3a0MBAOT Ba KOJbIIKa. OTMETKH THA PEKU TOTY-



qaroT npomepamu riayouH. Eciom mmpuna pexu g0 500 M, 3a6uBatot 1Ba cTo10a, MEXKITY
KOTOPBIMH HATATUBAIOT KaHAT ¢ MeTkamu 5, 10 wim 20 m.

4.Cxembl pa30MBKH U 3aKPETUICHUS Ha MECTHOCTH MaJIbIX HCKYCCTBEHHBIX COOPYKEHHM.
OCHOBHBIMHU 3JIEMEHTaMHM pPa3OMBOYHBIX PAOOT SIBISETCS BBIHECEHHWE HA MECTHOCTD:
MIPOEKTHOIO HAIPaBJICHUS JTUHUU WM MPOEKTHOI'O yIJla, MPOEKTHOM JIMHUU 33JaHHOU
JUTMHBI, TUTAHOBO-BBICOTHOIO TMOJIOKEHUSI TPOEKTHOW TOYKH, JIMHUM 33JaHHOTO YKJIOHA
U MIPOEKTHOM TJIOCKOCTH. PabOThl BBIMONHAIOTCS ¢ KOHTposieM. [IpoeKkTHbIE yriibl BbI-
HOCSITCSL HA MECTHOCTb T€OJOJIMTOM OJJHUM ITOJIHBIM TPUEMOM.

[lepenecenne Ha MECTHOCTh JJIMHBI POEKTHON JIMHUU MPOU3BOJAAT B 3aBUCUMOCTH OT
TpeOyeMOoi TOYHOCTH CBET JAJIbHOMEPOM, ONTHYECKUM JAIIbHOMEPOM, HUTSIHBIM Jalib-
HOMEPOM, CTaJIbHOU JICHTOU WU PYJIETKOU.

OmnpeneneHrne Ha MECTHOCTH IIJIAHOBOTO MOJIOKEHHSI TOYKH IPOU3BOJUTCS CIIOCOOaMu
MPSIMOYTOJIBHBIX, TIOJIIPHBIX KOOPJAUHAT U CTBOPOB.

5.Haueptuth Ha MuMMeTpoBoil Oymare B macmrade 1:5000 cxembl pa3OuMBKM U 3a-
KpEIJIEHUSI HA MECTHOCTH MaJIbIX UCKYCCTBEHHBIX COOPYKEHUN

(puc. 12).

a - CpeaHero M OOJBIIOTO MOCTOB; 1,2 — MPOMEXKYTOUHBIE OMOPHI, 3 - YCTOH; O - MaJlo-
ro MOCTa ¥ KOTJIOBAHOB MO (yHJAAMEHTHI YCTOEB; B - TPYOBI U KOTJIOBaHa 1oJ| pyHaa-
MEHT TPYOBI

6. Cnenatb BEIBOJBI.

ConepxaHue oTyera

1.CxeMa 3akperieHus pa3OMBKU U 3aKPETUICHUSI HA MECTHOCTH MaJIbIX MCKYCCTBEHHBIX
COOPYKCHUU.

2.BeiBOI.

KonTponpHbIE BOITPOCHI

1.Kakue pa®OThI BBIMONHSIIOT MPHU I'E€OJIE3UYECKOM KOHTPOJIE NIPU BO3BEIECHUU MaJbIX
MCKYCCTBEHHBIX COOPYKEHUI?

2.Kakumu nmpueMamH Mojb3yroTes MpU Nepeiade MPOEKTHBIX BBICOT Ha THO KOTJIOBaHA?
3.Kak pa30uBath ocu MajblX HCKYCCTBEHHBIX COOPYKEHHUI U TPAHUIIbI UX KOTJIOBAHOB?

Pexomennyemas nureparypa
1. Kucenes M.M.; Muxenes /[.II. «I'eone3us», MockBa, M3marenbCkuii UEHTP
«Axamemus», 2017T.



CamocTosiTenbHas padota obyuatouxcs Nel0
[TocTpoenue nonepeunbIx mpoduiiei Hachllel U BBIEMOK COTJIACHO pabo4YrM OTMETKaM
U YKJIIOHY MECTHOCTH
Llenp: HAyYUTHCS COCTABISATH CXEMbl 3aKPEIUICHHs] TPAcChl, pa30MBaTh Ha MECTHOCTH
HACBINM ¥ BBIEMKH, HAHOCUTh Ha MECTHOCTbh ITPOEKTHBIE OTMETKU W JMHUMU 33JJaHHOTO
YKJIOHA.
ObopynoBaHue U MPUHAICKHOCTU: HHCTPYKLIIMOHHBIEC KapThl, MUJLTMMETPOBasi Oymara,
YEepTEKHBIE HHCTPYMEHTHI.
Kpatkue TeopeTndeckue cBeeHus
PaboThl 0 BO3BEECHUIO 3€MIISTHOTO MOJOTHA MPOU3BOMASAT MOCJE TOrO, Kak Ha MECTHO-
CTH BBINOJHEHA pa30MBKa I'paHUI] OTKOCOB HACHINEW U BbIEMOK. Pa30MBKY 3eMJISTHOTO
MIOJIOTHA MTPOU3BOAAT HA OCHOBAHMM MPOAOJIBHOTO U MONEPEYHOro Npoduiiei Tpaccsl,
M0 KOTOPBIM COCTaBJISAIOT paboure yeprexu. Pa3OuBka 3akimodaercss B TOM, YTO Ha
MECTHOCTH HaxOJAT M 3aKPEIUISIOT TOYKU MEPECEUEHUs] OTKOCOB HACBINEH U BBIEMOK,
pEe3epBOB, KaHaB, KaBAJIbEPOB. BBIMOIHAIOT pa30MBKY MO NONEPEYHUKAM B KAXKJIOM IMH-
KETHOM M IUIFOCOBOM TOYKax He pexe uem uepe3 50 M Ha npsiMbiX U 20 M Ha KPUBBIX.
[ToriepeyHKN TPOBEMIMBAIOT MEPHNEHIUKYJIAPHO K OCH TPacChl, & Ha KPUBBIX - IIO
HaIpaBJIEHUIO paanycoB. Ha poBHOII MECTHOCTH ¢ HEOOJBIIMM YKJIOHOM IONEPEUHBIX
CKaTOB pa30MBKY BEIyT OTKJIAJIbIBAHUEM MPOEKTHBIX AJIEMEHTOB MOMEPEYHOrO MPOPHU-
TSl
Hachinb - rpyHTOBOE COOpYKEHHE Ha Tpacce >KEJIE3HOAOPOKHOM JTMHHUH, TOCTPOCHHOE
B MECTax MOHMKEHHUs pernbeda, Ha TMOJIX0/1aX K MOCTaM U MYTENpPOBOAAM M OOecredu-
BalOIlle€ pa3MEIEHUE BEPXHETO CTPOEHUS >KEJIE3HOJOPOKHOIO MyTH Ha TpeOyembIX
IIPOEKTOM OTMETKAX BBILIE IOBEPXHOCTH 3EMIIH.
BbleMKa - TPYHTOBOE COOpPYKEHUE HA TPACCE JKEJIE3HOJOPOKHON JIMHUH, COOPYKEHHOE
MOCPEACTBOM HU3BATUS T'PYHTA Ha 3aJaHHYIO MPOEKTOM MIIyOMHY M OoOecreunBaroliee
pa3MelleHne BEPXHEro CTPOCHHS KEJIE3HOJOPOKHOIO MyTH Ha TPeOyeMbIX MPOEKTOM
OTMETKaX HHKE MOBEPXHOCTU 3EMIIH.
[TopsimoK BBINOJIHEHUS
1. Haueptuths Ha MmumMeTpoBoi Oymare B MmacimTabe 1:5000 cxeMbl 3akperieHus
TPACCHI )KEJIE3HOU TOPOTU HA MPSIMOU U KPUBOU.
PaboThI 10 3aKperuIeHnIo TPACChl BBITIOHSIIOTCS VISl TOTO, 9YTOOBI 00ECIIEYUTh COOTBET-
CTBHUE 3JIEMEHTOB COOPY>KAEMOTI'0 3€MJIIHOTI'O MOJIOTHA IPOEKTY, a TAKXKe JJIsI TOTO, YTO-
Obl KOHTPOJIMPOBATH IPOU3BOJCTBO PabOT. MeECTOMNONIOKEHNE BCEX COOPYKEHUM,
MPEAYCMOTPEHHBIX MPOEKTOM, JOJKHO OBITh MEPEHECEHO Ha MECTHOCTh Ha OCHOBE
MPOJIOJIBHOTO TpOoduisl, MIaHOB U pabouux yepTexen coopyxeHui. Komriekc padbot
[0 3aKPEIJICHUIO TPACChl BKJIOYAET: 3aKPEIUICHHE NMHUKETHBIX W IUIIOCOBBIX TOYEK Ha
OpsIMBIX M KPHUBBIX, 3aKPEIUICHWE BEPIIMH YIJIOB MOBOPOTOB, pa30OMBKY OCel HCKycC-
CTBEHHBIX COOpYkeHUH U T.1a. 2. [lo ucxonusiM maHHbIM (TIpuia. 3) HAYEPTUTH B Mac-
mrade 1:100 pa30uBKY HACBHIHM U BBIEMKH Ha KOCOTOPE COTJIACHO pabOYUM OTMETKAaM U



YKJIIOHY MECTHOCTH METOJIOM BaTep nmacoBku. llIlupuHa OCHOBHOM IIOIIAIKY 3€MIISTHOTO
nosiotHa b = 7,6 M (puc. 13).

J11st BBINOSTHEHUST pa30UBKY HEOOXOAMMO OTNpeaeuTh paccrosinue 11, u 12 ot ocu Tpac-
ChI J10 TOYEK | 1 2 mepecedyeHnst OTKOCOB 3€MJITHOTO MTOJIOTHA C MOBEPXHOCTHIO 3€MJIU:

I'AC II - ITOKAa3aTCJIb YKIIOHA MCCTHOCTH,
T - IIOKA3aTCJIb YKIIOHA OTKOCOB HACBIIINU WJIN BBICMKH;

b - muMpuHa OCHOBHOM IUIOIIAJKHU 3€MJISTHOTO MOJOTHA JJisl Hackiny; H- BeicOTa HackInmu
WJIM T7TyOWHA BBIEMKH, M. J1J1s1 BRIEMKHU:
rae K - mmpuHa KroBeTa noBepxy.
Omnpenenuts paccrosinue 11, u 12 nms BeiemMku:
Paccrosinue 11, u 12 mpoKOHTpOJIMPOBATH MO YEPTEKY MOMEPEYHOrO0 MPOPUIISL, BBITOJ-
HeHHoro B MacmuTaoe 1:200.
Tax xak pa3OuBka OyneT MPOU3BOJIUTHCS PEUKON ¢ ypOBHEM JJIMHOU 3 M, TO ompene-
JSIOT 11eJI0€ KOJIMYECTBO peek /”, KOTOpOE YJIOXKUTCA B pa3Mepax / U /, U BEIUYUHY
ocrarka (a):
Haueptuth cxembl BBIHOCA Ha MECTHOCTh MPOEKTHBIX OTMETOK M JIMHUN 3aJaHHOTIO
YKJIOHA.
Cnenatb BBIBOJBI.
Conepxxanue oTyera
Cxema 3aKkperyieHus TPacchl KEJIE3HOW JOPOTH Ha MPSIMOM U KPUBOM, BBITTOJIHEHHAS HA
MUJUTUMETPOBOM Oymare.
Yeprexx pa3OMBKM HACBIIM U BBIEMKH Ha KOCOTOpPE COIJIACHO pabOyuM OTMETKaM M
YKJIOHY MECTHOCTH.
CxeMa BbIHOCA HA MECTHOCTb ITPOEKTHBIX OTMETOK M JIMHUH 33JTAaHHOTO YKJIOHA.
BriBon.
KoHTponpHbIE BOITPOCHI

C Kakoi 11eJIbI0 3aKPEIUISieTCS Tpacca KeJIe3HON JOpOru?

Kak Ha MECTHOCTb BBIHOCSAT IPOEKTHBIE OTMETKH OTAEIBHBIX TOYEK?

Kak Ha MECTHOCTH CTPOAT JMHUM 33JaHHOrO yKJIoHa? Ha3zoBHUTE OCHOBHBIE CIIO-
COOBI.

B uewm 3aknroyaeTcs pa3dMBKa Ha MECTHOCTH HACHINEN U BHIEMOK?

[lepeuncnure U3BECTHBIE BaM CHOCOOBI pa30OMBKM HACHINIEH U BBIEMOK Ha MECT-
HOCTH.

Pexomennyemas nmureparypa
1. Kucenes M.U.; Muxenes J.II. «['eome3usr», MockBa, M3naTenbCckuil 1EHTP
«Axagemus», 2017r.



CamocTositenbHas pabota ooyyatoruxcs Nel1-12

[TocTpoenue mpo0JIbHOTO MPOQUIIS CYIIECTBYIOIIETO KEIE3HOA0OPOKHOTO My TH

Llenp: Hay4yHThCS CTPOUTH MPOAOIBHBIM MPOdUIL CYIIECTBYIOMIETO >KEJIE3HOI0-
POKHOTO ITyTH.

O6opynoBaHKe U MPUHAJICKHOCTU: YEPTEIKHBIE HHCTPYMEHTBI.
Kpatkue TeopeTudeckue cBeeHuUs
[IpoionbHBIA TPOPHUIIB - BEPTUKAIBHBIN pa3pe3 MECTHOCTH BJIOJIb TPACCHI - UCIOJIb3Y-
€TCs ISl MPOEKTUPOBAHUS JIMHEWHOTO COOPYKEHHUS, I MoJIcueTa 00BEMOB 3EMIISTHBIX
paboT MpH €ro CTPOUTEIHCTBE.
[IpononbHBIA TPOUIL COCTABISIETCS MO pe3yJbTaTaM pacueTa 3JIEMEHTOB TpPacChl
(TutaHoBasi 4acTh) M HUBEIMPOBAHMUS TPACCHI MO MHUKETaxy (mpodusbHas 4acTh) Ha
MUJUTUMETPOBOM Oymare mmpuHoit 297 mm wnu 594 mM. IIpogonbHblil npoguibs uMeer
2 Maciraba: ropu3oHTanbHbIN (11 Jopor 00sdHO 1:5000 u 1:2000) 1 BepTUKAIBHBIN,
B 10 pa3 kpynHee ropu30HTaNbHOTO (151 aBTOAOpOr cooTBeTcTBEHHO 1:500 1 1:200).
Ha npoponsHOM npoduiie pazMemaroT pakTuyeckue (MoJydYeHHbIE B PE3yIbTaTe U3Me-
pEHMIT) ¥ MIPOEKTHBIE (IIOJyUYEHHBIE B pe3yibTaTe pa3pabOTKH MPOEKTA) JaHHBIE, KOTO-
pBI€ pacroiaraloT B ClieHUalbHbBIX Ipadax, 00pa3yronMX TaKk Ha3bIBAEMYIO CETKY IPO-
¢uns. ComepkaHue U pacroyiokeHue rpad B ceTke NpoQuiis OnpenessieTcs: BUIOM JIH-
HEMHOTO COOPYKEHUS.
CeTtka 1100010 MPOAOJIBHOTO MPOPUIISI COCTOUT U3 TPEX YACTEM:
- (aKTUYECKUX TAHHBIX - PE3yJIbTaTOB Pa30MBKU U HUBEIMPOBAHUS MUKETAXKa;
- MPOEKTHBIX JIAHHBIX B TOPU30OHTAIILHOM IJIOCKOCTH (B IUIAHE) - PE3YJIbTATOB pac-
4eTa 3JIEMEHTOB TPACCHI U KPYTOBBIX KPHUBBIX;
- IPOEKTHBIX JaHHBIX B BEPTUKAJIBHOM INIOCKOCTH (B MpOQuIIe) - pe3yabTaToB pac-
YyeTa JJIMH IPOEKTHBIX MPSIMBIX, UX YKJIOHOB U BEPTUKAIbHBIX KPUBBIX, COMPSTAIOLIUX
HaKJIOHHbBIE JIMHUH.
[TpononbHbIN POGUIb CTPOUTCS B TAKON MOCIEI0BATEILHOCTH:
1. BrruepunBaroT ceTky npoduiisi Ha MUJUTMMETPOBOM Oymare v HaJl Hed MOJMKCHI-
BAIOT MPUHSTHIE MAacIITaObl TPO(UIIA: TOPU3OHTAIILHBIN U BEPTUKAIbHBIM.
2. B rpade «Paccrosaus» ctpostr 100-meTpoBble OTpe3KH (MHUKETHI) U TUTFOCOBBIC
TOYKH B TOPU3OHTAIILHOM MaciinTabe nmpoduis (as macmrada 1:5000 sTo oTpesku 1o 2
cM, st macmtada 1:2000 - mo 5 cm). BHyTpu Kaxa0ro mukeTa BBITUCHIBAIOT PACCTOS-
HUSI MEXAY COCEIHHUMU IUTIOCOBBIMH TOUYKAMU, OTAEJISISI UX BEPTUKAIBHBIMU JIUHUSMH,
KOTOpbIE MPOJIOJIKAIOT HaJ BepXHel nHuen npoduis. CyMMa pacCTOSSHUN BHYTPH TMH-
KeTa J0oJKHa ObITh paBHa 100 M.
3. B rpade «I[Iuxets» noanuceiBaroT HoMepa nuketoB 0, 1, 2, ... u T.1.
4. B rpade «OTMeTKH 3eMIin» BBIMUCHIBAIOT U3 «)KypHana HUBETUPOBAHUS TPACCHI)
Ha TIPOJIOJDKEHUN BEPTUKAIBHBIX JUHUHN rpadbl «PaccTosHUSD OTMETKH, OKPYTJICHHBIE
10 1 cM, COOTBETCTBYIOIMX MUKETOB U TUIFOCOBBIX TOYEK.



5. OnpenenstoT BEICOTY BEPXHEH JIMHUUA CETKU MPOGUIs, OT KOTOPOH OyIyT OTKIa-
JBIBaThCSl (PAKTUYECKUE BBICOTHI OCEBBIX TOYEK TPACCHI - YCIOBHBIN Topu3oHT YI'. 3Ha-
yenue YI' qomkHO OBITH KpaTHBIM 5 M U TaKuM, YTOOBI camasl HU3Kas TOYKa TPaCChl
PacCIOIOKWIACh BhINIE TUHUA Y] Kak MUHUMYM Ha 5 CM ISl BO3MOYKHOCTH pa3Mellle-
HHS TE€OJIOTUYECKHUX JTaHHBbIX. To ecTh M onpenencHus Y[ U3 HanMEHbIIEH OTMETKH
OCEBOM TOHKHU TPACCHI CIEIYET OTHATH MATUKPATHYIO BEJIIMUYMHY UMEHOBAHHOTO BEPTH-
KaJIbHOTO MacIiTada v MOJyYeHHOE YHCII0 OKPYTIIUTh C YMEHBIIICHUEM JI0 YHCIIa, KpaT-
HOTro 5 M (Ha puc. 14 muHuUManbHas orMeTka paBHa 163.30, mATUKpaTHas BEIMYHMHA
MMEHOBAHHOTO BEPTHKaJIbHOTO MaciiTada 2 M ¢ 5 = 10 M 1 uncno 153.30, okpyrieHHoe
C YMEHbIIIEHHEM 10 KpaTHoOro 5 M, OyzaeT paBao 150.00, o ects YT - 150.00).

6. Ot muaun YI' BBEpX OTKIAIBIBAIOT B MPUHATOM BEPTUKAIBHOM MacliTade Mmpo-
(busig Ha COOTBETCTBYIONIUX JUHUAX OTPE3KH, PaBHBIC PA3HOCTU BBICOT TOUEK TPACCHI U
YCJIIOBHOTO TOpu30HTa. KOHIIBI MOCTPOEHHBIX OTPE3KOB COCAUHSIOT MPSMBIMU JIMHUSIMU
Y TIOJTYYaroT JIOMAaHYIO JIMHUIO, KOTOpas sIBIseTCS (PaKTUIECKUM MPOo(uiiemM Tpacchl.

7. B rpade «Ilnan Tpaccel» MpOBOAST CPEIHIOI JUHUIO - BBITSHYTYIO OCh JOPOTH,
Y Ha HEH CTPOAT B TOPU3OHTAIILHOM MacliiTabe npodusis Bce BepiiruHbl yriioB BY mo ux
MUKETAXKHBIM 3HAYCHUSIM U OuccekTpucam b, 0603Havast yrisl MOBOPOTA TPACCHI CTPEI-
KOH, pruyeM OUCCEKTPUCH b OTKIIaBIBAIOT OT OCH B CTOPOHY, IPOTUBOIOJIOKHYIO YT-
7y noBopoTa Tpaccel. Kpome Toro, B 00€ CTOPOHBI OT OCH JIOPOTH CTPOSIT TOPU3OHTAIIb-
HBIY TIJIaH TIOJIOCHI BJIOJIh TPACCHI MO JAHHBIM MUKETAXXHOTO KypHaa.

8. B rpade «Ilnan npsMbIX U KpUBBIX» MPOBOAAT CPEIHIOK JIUHUIO U HA HEH CTPOST
B TOPU3OHTAIILHOM MaciTadbe mpoQuisi TOUYKU TPACCHI M0 UX MUKETAKHBIM 3HAYEHUSIM:
0, Bce HK u KK, K. Toukn HK u KFC otnenstor 11K BepTHKanIbHBIMU JTUHUSMH, MEKITY
KOTOPBIMHU Ha MOBOPOTAX MPOBOASAT MPSMbIE TOPU3OHTAIIbHBIC JINHUHU B 5 MM OT OCEBOM
JIMHUH - BBIIIE, €CIIU YrOJl HOBOPOTA a MPAaBbIi, U HUXKE, €CIIA YToJ ITOBOPOTA a JIEBBII.
OceBylo TUHUIO HA TTIOBOPOTE yOUPAIOT.

Bnons BepTUKaNbHBIX JIMHHUM, OTPAHMYMBAIOIIMX KPHUBYIO, BBINMUCHIBAIOT COOTBET-
CTBEHHO cJieBa U cripaBa nuketaxubie 3HadeHus HK u KK (Tonbko mirocoByro yacTts), a
BHYTpH KpuBOM - ee aneMeHThl: a. R. K, b, /. Haxg npsiMpiMu BCTaBkaMy BBIIUCHIBAOT
UX JJIMHBI B METPax, a CHU3Y - UX TUPEKIIMOHHBIE YTJIbI.

[TopsimoK BBIMOJIHEHUS

1.IToctpouth IPOOJIbHBIN MPOGUITH KETEZHOAOPOKHOTO MYTH MO CYIIECTBYIONUM OT-
MeTKam rosioBok pesnbcoB CI'P. nuza 6amnactroro cnos HBC u

3emid (puil. 4, cM. puc. 14).

NcxoaupiMu TaHHBIMU JJIST COCTABJICHUS MPOJI0JIBHOTO MPO(UIIsl TPACCHI SIBISIOTCS MH-
KETaKHAsl KHIKKA, 00pabOTaHHBIN KypHal HUBEIUPOBAHUS TPACChI, BEJOMOCTh Mps-
MBbIX ¥ KpUBBIX. [[po10abpHBIN MPodUIh COCTABISIETCS HA MAJUTMMETPOBOI Oymare B Ka-
panpame. ['opu3oHTanbHBIA MaciTad mpogoasHoro npoduis - 1:5000, BepTHKATBHBIN



- 1:500. ITocTpoeHre HaUMHAIOT C BhIYEpUMBaHUS ceTku npoduiss. dopma, pasmepsl u
Ha3BaHMs rpad ceTKH Mmoka3aHel Ha puc. 11.

[Topsnok moCTpOEHUs MPOA0IBHOIO PO U ONIMCaH B MpakTudeckoil padote Ne 6.
2.Cnenatb BBIBOJIBL.

ConepxaHue oTyeTa

1.ITpoonbHBIN OpoPuIib CYIIECTBYIONIETO KEJIE3HOAOPOKHOTO My TH.

2.BbIBOJ.

KoHTponpHbIE BOITPOCHI

1.C xakol LeIbI0 MPOU3BOIAT CHEMKY IUIaHA U IPOQUIIsl CYLIECTBYIOIIETO KEJIE3HO10-
POXKHOTO TIyTH?

2.Kakue paboThl BXOAAT B KOMIUIEKC pabOT MO ChEMKE IUIaHa U NpopuiIs rr/tu?
3.Ilepeuncnure crnocoObl CbEMKHU CYIIECTBYIOIIUX KEIE3HOTOPOKHBIX

KpPUBBIX.

Pexomennyemas nureparypa
1. Kucenes M.M.; Muxenes [.II. «I'eone3us», MockBa, M3narenbCKuii IEHTP
«Axanemus», 2017T.

CamocrositenbHas padoTa ooyuaromumxcs Nel3-14

[TocTpoenue nonepeuHbIx Mpoduieit CyecTBYIOLIETo KeJle3HOA0POKHOTO Iy TH

Llenp: HAyYUTHCS CTPOUTH MOMEPEUYHBIM MPO(UIL CYHIECTBYIOUIETO KEIE3HOI0-
POKHOTO ITyTH.
O6opynoBaHue U TPUHAMIECHKHOCTH: YEPTEHKHbIE MHCTPYMEHTBI, MUJUTUMETPOBAs OyMa-
ra.

Kpatkue TeopeTudeckue cBeeHus
[Tonepeunsie mpoduiIn CTPOAT Ha MPOJOJIBHOM MpoduiIe, €CId UX KOJIUYECTBO HE3HA-
YUTENbHO. B Ie/IIX MpOCTOTHI BBIUMCICHUNH O0OBEMOB 3€MIISIHBIX pabOT TOPU30HTAb-
HBII ¥ BEpTUKAIbHBIA MACIITA0bl MONEPEUHBIX MPOUIeH BEIOUPAIOT OJUHAKOBBIMU U
OOBIYHO PaBHBIMHU BEPTUKAJIBLHOMY MaclTady npoaoiibHOro npoduis. Macmrtab nomne-
peUHBbIX Npoduiel NoANUCHIBAIOT MO MaclITabaMu MPOAOILHOTO TPODUIIS.
OceBble TOYKHM MOMEPEYHBIX MPOQHIICH MO BO3MOXKHOCTH PACMOJiaral0T Ha COOTBET-
CTBYIOILIMX OPAMHATAX BBILIE JUHUU (PAKTUUECKOTO MPO(UIIsL U MPU HEOOXOAUMOCTH HA
pa3HbIX ypOBHSX. J[J1s KaXka0ro nonepeyHoro npo@uiis BHIYEPUUBAIOT TOJBKO OJHY TO-
PU3OHTANBHYIO Tpady IJsi paccTossHUN mupuHOW 5 MMm. [lom HKHEW nuHHMER 3TOU
rpadbl MOAMKUCHIBAIOT MUKETAX OCEBOM TOUKHU MOMEPEYHUKA.
BnpaBo u BiIeBO OT 0CEBOW TOYKH OTKJIAABIBAIOT B MPUHSATOM MacIITa0e PacCTOSIHUS
NOMEepPEeYHUKA, 3alUChIBAIOT UX B Ipade pacCTOSIHUH, a Ha MEePIEeHIUKYIsIpax OT JUHUU



BbIOpanHOro YI' B TOM k€ MaciiTabe CTpOsAT OKpYIJIEHHBIE A0 1 CM BBICOTHI, KOTOpBIE
3aMKCHIBAIOT BJIOJIb CBOMX OpPJIMHAT cripaBa. 3HaueHue Y1 momnepedHrka BHIOMPAIOT Ta-
KUM, 4TOOBI HAUMEHbBIIAsl €r0 OpANHATa OblJIa HE Kopoue 3 cM (i1 BOBMOXHOCTH pa3-
MEIIEHUS 3alUCU BBICOTHI).

KOHIIBI MOCTPOEHHBIX MEPIEHAUKYISIPOB COEAUHSIOT, B PE3YJIBTATE YEro MOJYyYaArOT
bakTryeckuit mpoduiIb MONepeyHNKa.

[Tonepeunsie npoduiau BMECTE C MPOJOIBHBIM MPO(GUIEM MO3BOJIAIOT BHIYUCIUTH 00b-
€MBbI 3eMJISTHBIX PabOT IPH CTPOUTENILCTBE JKEJIE3HON JOPOTH.

[TopsimoK BBIOJTHEHUS

1. Ioctpouts momnepedHbld NpoGUIL KEIEC3HOJOPOKHOTO MYTH MO CYIIECTBYIOIIUM
OTMEeTKaM TosioBoK penbcoB CI'P, nuza 6amnactaoro cinosg HBC u 3emmnu (npuin. 4, puc.
15).

Jlist nonmyyeHust ”HpOpMaluy O pesibede B MEPIEHANKYISIPHOM K Tpacce HalpaBJICHUH,
IIPU U3BICKAHUU TPACChl pa3OMBarOTCs nonepeynsie npoduiin. [lpu BeIOIHEHUH TTpaK-
TUYECKON pabOThI MONEpPEYHbIE MPOPUIN BEHIYEPUUBAIOTCS HA MUJUTMMETPOBOM Oymare.
[Ipy mocTpoeHHH NONEPEYHOro MpO(UIIs TOPU3OHTANbHBIA MaciiTad NPUHUMAETCS
paBubIM 1:1000, a BepTukanbubiit — 1:100. [ToctpoeHue nomnepednsIx npoduiieit mpo-
U3BOJAT B CIEAYIOIIEH ITOCIEN0BATEIBHOCTH:

- BBIUEPUYMBAETCS CETKA, COCTOSINAS U3 IBYX CTPOK: HUXKHSAS - CTPOKA PACCTOSIHUM,
BEPXHSISI - OTMETKH 3eMJIH (CM. puc. 15);

- 10 IIEHTPY CETKU MONUCHIBAETCS MUKETAKHOE 3HAUEHHE TOYKH, Ha KOTOPOM pas-
OUT mornepevHslid MpoduIIb;

- B HWDKHEW CTPOKE CETKH 3aIMCBIBAIOT PACCTOSIHUS MEXKY TOUYKAMH IOIEPEYHOrO
npoduis;

- U3 )KypHaja HUBEIUPOBAHUS TPACCHI BHIOMPAIOTCS BBHICOTHI XapaKTEPHBIX TOUYEK
MOMEPEYHOro NpouIIsl ¢ OKPYIJIEHHEM J0 CAaHTUMETPOB U 3aIlKCHIBAIOTCSA B BEPXHIOHO
CTPOKY CETKH.

2. Cnenatb BBEIBOJBI.

Conepxxanue oTyera

1.TTonepeunsiii TpO(HIIb CYIMIECTBYIOMIETO KEJIC3HOIOPOKHOTO MYTH.

2.BeiBOS.

KonTposbHbIE BOITPOCHI

1.Kakue Touku noayiexar chbeMKe NPy HUBEIUPOBAHUU MONEPEUHOTO MPOuUIIs Kees-
HOJOPOMKHOTO ITyTH?

2.Ilepeuncnure cnocoObl ChbEMKU CYIIECTBYIOMIMX KEIE3HOAOPOKHBIX KPUBBIX.
3.Kakoif cnoco® CheMKH CYIIECTBYIOIIUX KPUBBIX HAXOJUT HauOOJbIIEE MPUMECHEHUE
Ha npaktuke? Yem 310 00yCi10BIEHO?

4.IlepeuncianTe OCHOBHBIE JOKYMEHTHI, 10 KOTOPBIM COCTABJISIFOT MPOAOJBHBIE U MOIIE-
pedHble npoduiu.

Pexomennyemas nureparypa



1. Kucenes M.M.; Muxenes /[.III. «I'eone3us», MockBa, M3narenbCkuil LEHTP
«Axanmemus», 2017T.

CamocrosiTenbHas paboTa obyuaromuxcs Nel5
[TocTpoenue nmonepedHbIX MPodUIeii CyIecTBYIOIETO KeNEe3HOA0POKHOTO My TH
[enb: HAYYUTHCS CTPOUTH MOMEPEUHBIN MPOPHIIb CYIIECTBYIOIIETO YKEIE3HOA0POKHO-
ro MyTH.
ObopynoBaHue U MPUHAAICKHOCTH: YEPTEHKHBIE HHCTPYMEHTBI, MUJUIUMETPOBas Oyma-
ra.
Kpatkue TeopeTudeckue cBeeHus
[Tonepeunsie npopmiIn CTPOAT Ha MPOJOJIBHOM NpoduIIe, €CId UX KOJIUYECTBO HE3HA-
YUTENbHO. B 1e/9X MpOCTOTHl BBIUUCICHUNH O0OBEMOB 3€MIIIHBIX pabOT rOpU30HTAIIb-
HBII ¥ BEpPTHKAJIbHBIA MACIITA0BI MONEPEUYHBIX MPO(QUIEH BEIOMPAIOT OJUHAKOBBIMU U
OOBIYHO PaBHBIMH BEPTUKAJIBHOMY MaclmITady npoAoibHOro npoduis. Macmrad nomne-
peUHbIX Npoduiel NOAMUCHIBAIOT MO MacIITA0aMH MPOI0IBHOTO MPOQUIIS.
OceBble TOYKM MOMNEPEUYHBIX NpOo(uUIeH MO BO3MOKHOCTH PACIHOJIaraloT Ha COOTBET-
CTBYIOILIMX OPAMHATAX BBILIE JUHUU (PAKTHUECKOTO MPO(UIIs U MpU HEOOXOAUMOCTH Ha
pa3HbIX ypOBHSX. [[J1s1 Kaxa0ro nonepeyHoro npo@uiis BHIYEpUUBAIOT TOJIBKO OJIHY TO-
pU3OHTANBHYIO Tpady s paccTosHuM mupuHod 5 mm. Ilon HkHEW nuHHMEN >TOU
rpadbl MOANKUCHIBAIOT MUKETAX OCEBOM TOUKHU MOMEPEUYHUKA.
BnpaBo u BiI€EBO OT OCEBOWM TOYKHM OTKJIAABIBAIOT B MPUHATOM MacIUTa0e PacCTOSIHUS
MOMNEPEYHNKA, 3aMKUCBhIBAIOT UX B rpad)e pacCTOSHUMN, a HA NEPHEHAUKYJIAPaX OT JMHUU
BbIOpaHHOro YI' B TOM ke Macmitabe cTposAT OKpyIJIEeHHbIE A0 1 CM BBICOTBI, KOTOpBIE
3aMKChIBAIOT BJIOJIb CBOUX OpJMHAT crpaBa. 3HaueHue Y[ momepedHrka BbIOMparOT Ta-
KHUM, 4TOObI HAUMEHbINIas €r0 OpJAuHaTa Oblja HEe Kopoue 3 ¢M (IUIs1 BO3MOXKHOCTH pas3-
MELIEHUS 3aIMCH BBICOTHI).
KOHIIBI MOCTPOEHHBIX MEPHNEHAUKYISIPOB COCAUHSIOT, B PE3YJIbTaT€ YEro MOoJydaroT
(bakTrueckuil npoduib NONepeyHuKa.
[Tonepeunbie npoduiar BMeCTe ¢ NPOAOJIbHBIM MPOGUIIEM MMO3BOJISIOT BHIYUCIUTH 00b-
€MbI 3eMJISTHBIX PabOT MPHU CTPOUTENILCTBE JKEJIE3HON JOPOTH.
[TopsioK BBIMOJIHEHUS
1. TlocTpouThs momepedyHbld MPOPMIb KETE3HOJAOPOKHOIO MYTH MO CYIIECTBYIOIINM
oTMeTKaM roioBok peiabcoB CI'P, Huza 6amactaoro ciost HBC u 3emmu (mpui. 4, puc.
15).
JIist nonmy4yeHust ”HpOpMaluu O pesibede B MEePIEeHIUKYISIPHOM K Tpacce HANpPaBJICHUH,
IPU U3BICKAaHUM TPaAcChl pa30uBaroTCs nornepedynsie npodunu. [Ipyu BbINOJHEHNUN TIPAK-
TUYECKON paboThI MonepevHble MpoGUiIu BHIYEPUMBAIOTCS HA MUJUIUMETPOBOM Oymare.



[Ipu mocTpoeHMHM MOMEPEYHOTO TPO(HUIS TOPU3OHTAIBHBIM MAacITad MPUHUMACTCS
paBHbIM 1:1000, a BepTukanbubiii — 1:100. ITocTpoeHue nonepeuHbIx Mpoduiiei mpo-
U3BOJIAT B CIACAYIOIIEH MOCIEeI0BATENbHOCTH:

- BBEIYEPUYUBACTCS CETKA, COCTOSIIAS U3 IBYX CTPOK: HIDKHSSI - CTPOKA PACCTOSIHHM,
BEPXHSS - OTMETKHU 3eMJIH (CM. puc. 15);

- 10 TICHTPY CETKH IMOITUCHIBACTCS MUKETAKHOE 3HAYCHUE TOYKH, Ha KOTOPOH pas-
OUT monepeyHbIN MPOPUIIb;

- B HMYKHEU CTPOKE CETKU 3aIMCBHIBAIOT PACCTOSHUS MEXKY TOUKAMHU MOTIEPEUHOTO
npoduIs;

- 13 XKypHaJla HUBEJIHMPOBAHUS TPACChl BHIOMPAIOTCS BBICOTHI XapaKTEPHBIX TOUEK
MOTIEPEYHOTO TIPODHIIS ¢ OKPYTIICHUEM 0 CAHTUMETPOB M 3aIUCHIBAIOTCS B BEPXHIOIO
CTPOKY CETKH.

2. Cnenatb BBEIBOJBI.

Conepxxanue oTyera

3.  IlomepeuHslil NpoQuiib CYIIECTBYIOIIETO KEIE3HOAOPOKHOTO MYTH.

+. BeiBo.

KoHTponbHbIE BOIPOCH

5. Kakwue TOukH NoJiekaT Chb€MKE IPU HUBEIMPOBAHUH MONEPEYHOTO MPODUIIs xKe-
JIE3HOJOPOKHOTO MyTH?

6. [lepeuncnure cnocoObl Ch€MKH CYIIECTBYIOIIUX JKEJIE3HOIOPOKHBIX KPUBBIX.

7. Kaxkoil cnoco0 cheMKH CYyIIECTBYIOIINUX KPUBBIX HAXOAUT HAUOOJbIIEe TPUMEHE-

HUe Ha nipakTuke? Yem 310 00yClIOBIEHO?

8. [lepeuncnuTe OCHOBHBIE JOKYMEHTBI, IO KOTOPBIM COCTABIISIIOT MPOJOJIbHBIE U
MoTnepeyHbIe MPOopUITH.

Pexomennyemas nureparypa

1. Kucenes M.M.; Muxenes /[.I. «I'eone3us», MockBa, M3marenbCkuii UEHTP
«Axanmemus», 2017T.

CamocrositenbHas padbota oOyuaromumxcs Nel6-17
[ToneBnie U KaMepanbHbIE PAOOTHI IO BEPTUKATHHOU TIIAHUPOBKE JIMHEHHBIX COOPYKe-
1305071
Conepxanue 3a/1aHus: BeIYHCINTE OTMETKM BEPIIUH KBAJIPATOB B JKypHAJIE HUBEIUPO-
BaHus. Ha deprexHoil Oymare Ha4epTUTh CETKY KBaJpaTOB B MaclliTade W BBIKCATH
OTMETKH BEPIINH KBaJPaTOB.



B ypHasie HUBEJIMPOBAHMS 3aIIMCAaHbl OTCUYETHI 110 KaXJO0W BEPIIMHE KBAAPATA B
rpady «IIpoMeXKyTOUYHBIA OTCUET». BBIUMCISIIOTCS OTMETKH BEPILUUH KBaJpaToOB IO Cle-
nyronien popmyse:

H=I'" - ay,
rae: ' — ropu30HT MHCTPYMEHTA HA CTAHIIWH,
ayp — IPOMEKYTOUHBIM OTCYET 110 PEMKE HA BEPIIMHE KBaApaTa.
["'OpU30HT HHCTPYMEHTA BBIYHCISAETCS O hopMyIie:
['M=Hgy + 34,
rje: Hgn — OTMETKA penepa,

34 — 3aIHUI OTCYET 0 YEPHOU CTOPOHE PEMKH, YCTAHOBIICHHOW HA perepe.

3areM BBIYEPUMBAETCS CETKa KBajpara B 3aJaHHOM MacuiTade U 00O3HauarTCA
CTOPOHBI KBaJPATOB: OJHA CTOPOHA OYKBEHHBIMHU 3HAUECHHSIMU, JIpyras — HU(PPOBBIMHU.
B xaxnyro BeplInHY KBaJpaTa BBIIIACHIBACTCS OTMETKA U3 KyPHAIA HUBEIMPOBAHUS.

Oco00 oOpaniaeTcss BHUMaHHE Ha PACIOIOKEHUE OTMETKU 3€MJIM IIPH BEPILUHE
kBazpara o ['OCTy.

Jliis oOpasiia moka3zaHa ceTka KBaJpaToB C OTMETKAMU U 0003HAYEHUEM CTOPOH

58,70 50,61 57.77 58,58
6 ISga3 58,92 59,87 60,22 M 1:500
d=20.0mM
h=0.50 m
- 57.79 58,41 58,10 58,81
' 5764 58.36 58,86 60,10
1 2 3 4

KoHTponpHbIE BOITPOCHI

Urto Ha3pIBAECTCS TOPU3OHTOM MHCTPYMEHTA?
Kaxk on onpenensiercs?
CKOJIBKO OTCYETOB I0 peiike OepeTcs MNPy HUBEIUPOBAHUH BEPIIUH KBAAPATOB?

sl NS

Uemy paBeH OTCYET IO PEMKE, YCTAHOBIEHHOM Ha TOYKE ¢ BbIcOTOM 84,327 M, ec-
mu ['N=85,624m?

Pexomennyemas nmureparypa
1. Kucenes M.N.; Muxenes /JI.III. «I'eone3us», MockBa, M3natenbCkuii IEHTP
«Axagemus», 2017r.



CamocTosTenbHas pabota obyuaronuxcs Nel8-19
[ToneBbie M KaMepaabHbIe paOOTHI 10 BEPTUKAIBHOU IJIAHUPOBKE JIMHEHHBIX COOPY-
JKeHUH
Coneprxanue 3aJaHUs:
Berauciuth 00bEMBI 36MIISTHBIX pa0OT MO KapTOrpaMMe 3eMIISTHBIX padoT
[Ipu noacuére 00BEMOB 3EMIIIHBIX MACC IO KapTOrpamMMe, pe3yJIbTaThl BEIYKCIIC-
HUW CBOAATCS B TaOJMIly, Ha3biBaeMyto «BemomMocTh 00bEMOB 3eMIISTHBIX paboT». Bhi-
YHUCJICHHE 00hEMOB padOT MPOU3BOAUTCS IO pAOOYNM OTMETKAM BEPIITUH KBaIPaTOB.
[To yrinam kBagpaTOB MMEIOTCS paboyne OTMETKH CO 3HaKaMH «ILTIOC» U «MH-
HYC», TI0 KOTOPBIM OIPE/ICJICHBI TTOJI0KEHUSI HYJIEBBIX TOUEK HAa CTOPOHAX KBaJpaTOB.
CoenuHss 3TH TOYKH TIOCJICIOBATEIBHO MPSIMBIMHU JTUHUSIMH MEXKY COOOM, IMOTydaroT
JIMHUIO HYJIEBBIX pabOT, KOTOpas ACIUT CTPOUTEIBbHYIO IUJIONMIAIKy HA KOHTYPHI HaChl-
nei v BeieMOK. J[J1s pa3aesneHuss KOHTYpOB OJIMH U3 HUX IITPUXYIOT. B HameMm npumepe
3alITPUXOBAH KOHTYP HAChIMM (pabodyre OTMETKH BEPIIMH KBaJIpaTOB KOTOPOTO IMOJIO-
KUTEIBHBIE).

Kaprorpamma 3emiisiHbIX paboT

|
|

HACLINL 'PYHTA

/ 4 ~ 4 t"] ) - HOMEP PuUrypni

P
%)

B xaxxaom KoHType 00pa3oBaiuch TeOMeTpUUYecKrue PUrypsl B BUIE TPEYroJbHU-
KOB, Tpamneuui, KBajpara U mITUrpaHHUKOB. [lepen BbruncieHneM 00bEMOB pabOT MX
HYMEPYIOT.

OOBEMBI 3eMIIIHBIX Pa0O0T MO KaxkaoW (UTYpe BBIYHCISIOTCS MO CIEAyIoIen
bopmyue:
V=SXhg, (1),

rjae, S — mwioniaas GUrypsl, MZ,
h., — cpennss pabouast OTMETKa BEPIIUH (QUTYPBL, M

JUis BeIYMCIIEHUS TUIOIIAAU (DUTYPBI OIPENEISIOTCS €€ CTOPOHBI, KOTOPBIMH SIB-

JISTIOTCSL PACCTOSIHUS «X)» OT BEPIIUH KBAJPATOB 10 TOYEK HYJIEBBIX padoT.



PaccrostHust «X» 0 Touek HyJIEBBIX pabOT OMpeestoTCs Mo GopMyiaM:

hy X d

~ |hy +hg| ’

_ |hglxd
"8~ Thy + hg]

(2),

rnae, hy u hg — paboure OTMETKH Ha BEpITUHE KBaapaTa, COOTBETCTBEHHO B
HACBITIN (TTOJIOKUTEINIBHBIC) U B BEIEMKH (OTPHUIIATEIIbHBIC)

d — cropona kBaapara, d=20,0 m

OOBEMBI, BBIYUCICHHBIE MO PabOYMM OTMETKAM CO 3HAKOM «ILTIOC», COOTBET-

CTBYET HACBINU, UX 3aHOCAT B rpady 4, a coO 3HAKOM «MUHYC»- BBIEMKE, UX 3aHOCAT B

rpady 5 BegomocTn 00EMOB 3eMIISIHBIX PabOT.
BenoMocTh 00BEMOB 3eMIISIHBIX padboT

Cpennsas pa- Momas di- OGBEMBI 3eMIISIHBIX paboT, M’
No purypsr bouas T'ypHI,
OTMETKa, hgp, S. 2 HaCBIIN BBIEMKHU
M
1 2 3 4 5
1 -0,107 60,96 6,52
2 0,30 339,04 101,71
3 0,615 400,0 246,0
4 -0,518 395,645 204,94
5 0,033 4,355 0,14
6 0,10 93,30 9,33
7 -0,373 306,70 114,25
\" « 100% < 5% Vu=357,18 VB=325,71
Voo Voou=682,89

o611

\
X 100% =

357,18 — 325,71

682,89

X 100% = 4,6%

s mpumepa onpenenum o0bEMbI uryp 1 u 2. Boruncnenue yniooHee mpousBo-

JUTH TI0 TOPSIIKY 3anoJiHeHus rpad B «Begomoctu 00bEMOB 3eMIISIHBIX pabOT».

Jnst purypsl 1, 00pazoBaHHOM TpEeyTrOIBHUKOM, CpEIHSs paboyas OTMETKA paBHA

cpl =

—-032+0+0

3

= —0.107 m,

[Inomanes Qurypel 1- TpeyrojibHUKa, paBHa TMOJIOBUHE MPOU3BEIICHUS KAaTETOB

(cTopomn):

S, =
1 2

!/
_ Xp1XXpi



OHa U3 KOTOPBIX ABJIACTCA BBICOTOﬁ, a apyragd OCHOBAHUCM, OIIPCACIIACMBIX I10 (I)Op—

mynam (2):
_1032/x200 _ ,_lo321x200
XB1 = 1032 +048] M *B1 T 032+010] M
8.0 x 15.24
| = ———— = 6096 u?

O0BéM rpyHTa urypsl 1 Beraucnsercs no popmyie (1)

V; = 60,96 X (—=0,107) = —6,52 M3
3HaK «MUHYC» TIepe]] 3HaueHneM 00bEMa 0003Ha4YaET BHIEMKY.
Pe3ynbTathl BEIYMCIEHUH 3aHOCITCS B BEIOMOCTD JJI CTPOKU (DUTYPHI 1.

Jnst purypsl 2, sBisitoniencs NATUTPAHHUKOM, CPEHAA padoyasi OTMETKA paBHA

048+ 0,92+0,10+0+0
hepo = = =0.30 M

[Inomane ¢urypel 2 omnpenensieTcsi, Kak pa3HOCTh IUIOUNIAAM KBajpara
(20,0x20.0) munyc miomaas Gurypsi 1, T. €.
S, = 400.0 — 60.96 = 339.04 m?
OO0BEM purypsl 2 paBeH:
V, = 339,04 x 0,30 = 101,71 M3

AHAJIOTUYHBIC BEIYUCIICHUS 00BEMOB pabOT BHITIOJHEHBI I OCTAILHBIX (DUTYDP U
MPOM3BOJIUIIACH B CIEAYIONIEH MOCIeA0BaTeIbHOCTH: 3, 5, 4, 6, 7. Pe3ynbraThl BbIYMC-
JIEHUH 3aHECEHbl B BEIOMOCTh 00BEMOB 3eMJIsIHBIX paboT. KoHTposiem mpaBuibHOCTH
BBIYMCIICHUN SIBJISIETCS] MPUOJIM3UTEIHLHOE PABEHCTBO OOBEMOB HACHITIM U BbhleMKH. Pac-
xoxJienne AV B 00bEMax HE JOJDKHO MPEBBINIATH 5% OT 001Iero oobEMa 3eMIISTHBIX

pabdot Vg,
[Tosicuenust k rpaduueckoi yacTu paboTh

Kaprorpamma 3emisiHbIX paOOT BBITIOJNHACTCS HAa YEpPTEKHONW Oymare KapaHjaa-
IIIOM.
PaGoune oTMETKM 1 TMHUS HYJIEBBIX pabOT 0003HAYAIOTCS KPACHBIM I[BETOM.

KoHTpoapHBIE BOITPOCHL:

Urto Ha3bIBaeTCS, KAPTOTPAMMON 3eMIISTHBIX paboT?
Uro Ha3pIBaeTCs, paboueit OTMETKOM?

I[To xakoii popmysie BeIYuCIsieTCs: pabodast OTMETKA?
Urto o603HaUaeT 3HaK paboveit OTMETKH?

M e

Urto Ha3bIBAETCS, TOUKON HYJIEBBIX padoT?



Kax onpenensieTcst mookeHne HyJIEBbIX TOYEK Ha KapTorpamme?

Yrto Ha3wpIBacTCA, TMHUEH HYJIEBBIX pabOT M YTO OHA pa3zeseT?

ITo kako#t hopmysie BeIUHUCISIETCS 00BbEM HUTYPBI?

Kak xoHTpompyeTcsi MpaBIUIBHOCTh BBIYUCICHUN TIpH OajaHCe 3eMIITHBIX Macc

ARSI I

Ha IUIaHUPYEMOH IIIOIIAIKe?

Pexomennyemas nureparypa
1. Kucenes M.M.; Muxenes [.I. «I'eone3us», MockBa, M3marenbCkuii UEHTP
«Axanmemus», 2017T.



