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Bsenenue

MeTtoandeckoe mocodre CoCTaBICHO B COOTBETCTBUH C IPUMEPHOM MPOTpaMMOi
npodeccuonanbHoro moayisi [IM. O1. IlpoBenenue reopesnueckux padboT mpu
M3BICKAHUSIX MO  PEKOHCTPYKIMH, NPOEKTHUPOBAHUIO, CTPOUTEILCTBY U
AKCIUTyaTallud >keye3HbiX jgopor mno crnenuanbHoctd 08.02.10 CrpouTenbcTBO
YKEJIE3HBIX JOPOT, MYTh U IIYTEBOE XO3SMCTBO.

nporpaMmon MpoQEecCHOHATBHOTO MOAYNS MPEIyCMOTPEHO MpoBeneHue 12
npaktuaeckux 3anatuid B pamkax MJIK 01.01. «Texnonorus reoe3ndeckux padoT»,
HACTOSIIIIEE METOIMUECKOE TTOCOOUE SIBISIETCSI PYKOBOACTBOM JIJIsl UX TIPOBEICHUSI.

[{enbro MPaKTUYECKUX 3aHATUH SBJISIETCS 3aKPEIUICHUE TEOPETUUECKUX 3HAHUN U
NpPUOOpPETeHNE CTYJACHTAMH TMPAKTHUECKUX TPOPECCHOHATBLHBIX HABBIKOB  TIO
MPOBEJICHUIO T€0JIE3UNIECKUX PadoT.

[IpakTryeckre 3aHATHS BBITIOJHSAIOTCS TOCIIE U3YUYEHUSI COOTBETCTBYIONICH TEMBI
Y IPOBEPKU TEOPETUUYECKOM MOATOTOBKHU CTYICHTOB.

[Topsinok u3noXkeHus MaTepuaia B MOCOOMH COOTBETCTBYET MOCIIEA0BATEIbHOCTH
BBIMIOJIHEHUSI ~ TpakTUYeCKux  3aHsATHil.  Haumbomee  cliokHBIE — BOIPOCHI
WUTIOCTPUPYIOTCS. PUCYHKAMH, CXEMaMH, KOTOPBIE COIMPOBOXKIIAIOTCS IMOAPOOHBIM
OMMUCAHUEM.

Metoaudeckoe mocoOue pacCUUTaHO Ha CaMOCTOSITENIbHYIO pabOTy CTYICHTOB.
[Ipy mpoBeAeHUM TNPAKTUYECKUX 3aHATHH CTYJIEHTHl M3Y4YalOT TMPUEMbl W
MOCJICZIOBATEIILHOCTh  BBIMIOJTHEHUSI T'EOJIE3MYECKUX pabOT MpU  U3BICKAHUSX,
MIPOEKTUPOBAHUH, CTPOUTENILCTBE U AKCILTyaTallUU KEJIE3HBIX JT0POT.

[IpakTrueckue 3aHATHS TPOBOAATCA B Yy4yeOHOM KaOWHeTe, Ha Yy4eOHOM
MOJIMTOHE, UMEIOIIEM HE00X0IMMO€E 000pYI0BaHHUE.

[IpakTudeckue 3aHATUS PEKOMEHAYETCS MPOBOAUTH (POHTATBHBIM METOJIOM,
KOTJ1a BCSI TIOJITPYTIIa BBITIOJIHSAET OJJMHAKOBOE 3a/IaHKE.

Kaxnapiit ctyneHt o0si3aH odopMiiATh OTYET O TpojenaHHou pabote. Otyer
JIOJKEH COJIEPKATh:

- TUTYJIbHBIN JIUCT;

- 11eJ1b PabOTHI;

- 33/IaHUE;

- BBITIOJIHEHHAS TTPaKTUYECKast paboTa B COOTBETCTBHUH C 33JJaHUEM;

- OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI;

- BBIBO/I.

[Tocne mpoBeeHUS MPAKTUYECKUX 3aHSITHM CTYIEHT JI0JDKEH

ymems:

- BBITIOJIHATh TPACCHUPOBAaHUE TI0 KapTaMm, TMPOCKTUPOBATh IMPOJOJILHBIE U
nornepeyHbpie Npodwid, BBIOUPATH ONTUMAIBHBIA BapUaAHT JKEJIE3HOIOPOIKHOM
JIMHUH,

- BBITIOJHSTh  pa30MBOYHBIE pPAa0OTHI, BECTH TEOJIE3NYECCKUI KOHTPOJIh Ha
M3BICKAHUSIX U PA3JIMYHBIX ATanax CTPOUTENBCTBA JKEJIE3HBIX JOPOT;

3HAMb:

- YCTPOMCTBO M MIPUMEHEHUE T€0IC3MUECKUX MPHUOOPOB;



- CITOCOOBI M MPaBUIIa TEOAC3NICCKUX U3MEPEHUM;

- IpaBUJIa TPACCUPOBAHUS M MPOEKTUPOBAHUS SKEJIE3HBIX JOPOr, TpeOOBaHMS,
MPEABABIISIEMbIE K HUM.

VYyeOHyto rpynmy LeiaecooOpa3HO pa3feluTh Ha JBe noarpynmbl. Kaxkabii
CTYIEHT JOJDKEH MPUHUMATh YYacTHE B BBITIOJIHEHUU BCEX ITYHKTOB 33a/IaHUSL.

[Ipy TOATOTOBKE K KaXKIOMY IIPAKTUYECKOMY 3aHSITHIO CTYACHTHI JOJKHBI
MOBTOPUTh MAaTE€pUaJl COOTBETCTBYIOIIEH TEMBI, YKa3aHHOW mpenoaasareneM. llepen
MPOBEICHUEM TIEPBOIO0 MPAKTUYECKOTO 3aHATHA CO CTYACHTaMHU ITPOBOJIUTCA
WHCTPYKTaX IO TEXHHUKE OE30MacHOCTH C COOTBETCTBYIONIUM oO(opmIIeHHEeM B
JKypHAaJIe 1o MPOBEAECHUIO NHCTPYKTAXKA.

Meroanueckoe nocoOue CHa0KEHO HEOOXOAWMBIM ISl BBITOJIHEHUS 3aHSATHMA
CIIPAaBOYHBIM MATEPUAIIOM, TIPUBOJUMBIM B MIPUIIOKECHUSIX.

[Ipy BBINONHEHUN TPAKTUUECKUX 3aHSATHN CTYACHTHI MPUOOPETAIOT HABBIKK M
YMEHHSI CaMOCTOSITEJIbHOM paboThl ¢ y4eOHOHM, CIpPaBOYHOW W TEXHUYECKOU
JUTEpaTypor, 4YTO TPUTOAUTCS UM B  JalbHEHIIeW mpodecCHoHaTbHON
JESITETIbHOCTH.

[IpaBuna oxpaHsl TpyAa OIPU IPOBEACHUHN MPAKTUYECKUX 3aAHATHI

Hacrosiie npaBuiia npegHa3HAYeHbl Ui IPOBEACHUS MTPAKTUUYECKUX 3aHATHH C
re0/1e3n4eCKUM 000pYOBAaHUEM U HHBEHTAPEM.

[lepen HauasoM NPAaKTHYECKUX 3aHATHH CTYyAEHTaM HEOOXOAMMO MpOCITYIIaTh
MHCTPYKTaX O Mepax 0€30MacHOCTH U O OATOTOBKE U YOOpKe pabodero Mecra.

I.IlpaBuna TpoOBEpKH  TEONE3MYECKUX  MPUOOPOB  Teped  MPOBEACHUEM
MIPAKTUYECKUX 3AHATUU.

1.1.Co0momaTh TEXHUKY O€30MacHOCTH TMpH MOJMYYEHHH HWHBEHTaps U
reo0JIe3NYECKUX MpUOOPOB.

1.2. KoHCTpyKIMsl, B3aMMHOE PACHoOJIOKEHHE pabouux 3JIEMEHTOB MNPUOOPOB U
00opyoBaHus AOJDKHBI cooTBeTcTBOBaTh TpeboBaHusM ['OCT, a takxke Xapakrtepy
BBITNOJIHAEMbBIX U3MEPEHUH.

1.3.Jletanmu npuOOpoB, MCHOIb3yeMble NPU IOCTUPOBKE U PEMOHTE, U3MEHEHHE
MOJIOKEHUSI KOTOPBIX B KCIUTyaTalliy HE JOIMYCKAeTCsl, CIeIyeT pa3MellaTh BHYTPU
npubopa wim GUKCUPOBATH CTOTIOPAMH.

14.J]IBmkeHUE TIOJBMDKHBIX 4YacTed TIe0JIe3MYECKUX MPUOOPOB  JIOJDKHO
OCYILIECTBISTHCS TIaBHO, 0€3 CKAYKOB U 3aeIaHU.

1.510pu BKIIOYEHHOM TOACBETKE TIOJISI 3PEHHUs, HOPMAJIBLHOM pabouem
MOJIOKCHUW TJla3a M €ro TEMIIOBOW ajanTallid IITPUXU KAl JOJDKHBI OBITH
YETKUMH.

1.6.3putensHas TpyOa mpubopa JoJKHA 00ECIeYMBaTh YETKOE WU KOHTPACTHOE
HM300paKEHUE 1ICIIH.

2.1lpaBuna sKcIUTyaTalMy reoJe3n4eCKUX IpruoopoB.

[Tpu sKkcruTyaTaluy reoie3udeckix MpuoopoB, 000PYI0BaHUS, BCIIOMOTaTeIbHOM
anmnapaTypsbl 3alperaeTcs:

2.1. [lpuMeHsATs HE TO HA3HAYCHHUIO U UCIOJIB30BATH 3Ty TEXHUKY B
HEUCIIPABHOM COCTOSIHHH.



2.2.OKCcIulyaTUpoBaTh B PEXKHMMAaxX W IPU  HArpy3kax, MpPEBbILAIONIUX
YCTaHOBJIEHHBIE TACTIOPTOM HOPMBI.

2.3.OcraBnsaTh 63 npucMoTpa padoTarolee 000py10BaHHUE U anmaparypy.
2.4. llonb3oBaTbcs 0OOPYIOBAaHMEM, HE MMEIOLIMM CHELUAIBHOIO TEXHUUECKOIO
3aKJIFOUEHUS 10 UX 0e30IacHON HKCILTyaTaluu

3. JIeHCTBHA CTYIEHTOB IIPY BBIITOJIHEHUN IIPAKTUYECKUX 3aHATUA HA MECTHOCTH.

3.1.3ampemaercss MpoOBEIEHUE TMOJIEBBIX TONOrpado-reofe3nyeckux padoT B
HEOOKUTOM MECTHOCTH B OIMHOYKY MJIM MaJIbIMU IPYIIIIaMU MEHEE TPeX YeTIOBEK.

3.2.I1o okOoH4YaHMU pabOT NPUBECTH B MOPSIIOK paboyYee MECTO.

3.3.YOparb Ha MECTO MHCTPYMEHTHI U MPUHAIJIC)KHOCTH.

CoolumTh mpenogaBaTento 00 OKOHYaHUU paboOThl M 00 OOHAPYKEHHBIX BO BpEMs
pabOTBI HEUCIIPABHOCTSX MPUOOPOB U HHCTPYMEHTOB.

IIpaxmuueckoe 3anamue Ne 1
[TocTpoeHuE CXeM BBIHOCA B HATYPY MPOEKTHBIX YIJIOB U JJIMH JIMHUAM

L]enb: HaydUTHCS CTPOUTH CXEMbI BBIHOCA B HATYPY MPOEKTHBIX YIJIOB U JJIMH
JIMHUM.

Obopydosanue U NPUHAONEHCHOCMU.  YEPTEKHBIE  MPUHAJJICIKHOCTH,
TornorpaguuecKue TIaHbl WK KapThl.

[Tpumeuanue: 3aaHne K MPAKTHICCKOMY 3aHSITHIO BBIJACTCS MPEINoJaBaTeIIeM
0 cXeMe Tororpaduvaeckoi KapThl HHIAUBUAYATBHO IS KaXKIOTO CTYICHTA.

KpaTkue TeopeTnueckue CBeICHUs

OCHOBHBIMHU 3JIEMEHTaMU Pa30MBOYHBIX PaOOT MPHU CTPOUTENHCTBE MHKEHEPHBIX
COOpPY>KEHUH SIBISIETCS MOCTPOEHUE MPOEKTHBIX PACCTOSHUI, BBIHECEHUE B HATYPY
MPOEKTHBIX BBICOT, a TAKXKE JINHUU U TUIOCKOCTU MPOEKTHOTO YKJIOHA.

[TocTpoeHre NPOEKTHOTO TOPU3OHTAIBHOIO yria [ C TOYHOCTHIO, PaBHOM
TOYHOCTM HHCTPYMEHTA, OCYLIECTBJISIOT OT H3BECTHOIO HAIIPABIEHUS MEXKIY
NYHKTaMH pa30MBOYHOI OCHOBBI MJIM OT U3BECTHOM OCH cOOpykeHus. Jljig 3Toro
YCTAaHABIMBAIOT TEOJOJIMT HAJ BEPIIMHOM IIEPEHOCMMOIO0 B HATYypy yIJa,
PUBOJAT €ro B pabouee MOJI0KEHHE U OepyT OTCUET MO FOPU30HTATBHOMY KPYTY
Ipy OJHOM M3 TMOJOXEHUH BepTUKAIbHOrO Kpyra. K mnoiyueHHOMYy oTcyery
NpUOaBNIAIOT TPOEKTHBIM yroa [ W, OTKPENWB aluAaxy, YCTaHABIMBAIOT
BBIUMCJICHHBIH OTcYeT. Ha HEeKOTOpoM pacCTOSIHUM OT TeoA0JNuTa (GUKCHPYIOT B
CTBOPE €ro BU3NPHOU ocu TOUKy C, Ha MECTHOCTH.

AHaJIOrM4HOE MOCTPOEHHUE BBITOJIHSAIOT MPU APYTOM MOJIOKEHUU BEPTUKAIBHOTO
Kpyra u noiy4atot Touky C,.

B kadecTBe MCKOMOIO IMPOEKTHOIO YIJia MPUHUMAIOT YIOJI MEXKAY HCXOIHBIM
HamnpaBJIeHUEM U OTMEYEHHON Ha MECTHOCTH TOUKOM C B CepeMHe MEXIY TOUKaMHU
C; u C,, MOJIy4eHHBIMH TIPH JIBYX MOJYTIPUEMAX.

st KOHTpOJIA MPaBUIBHOCTU ITOCTPOCHMSI MPOEKTHOTO YIJia €ro M3MEPSIOT
OJITHUM ITOJIHBIM IIPUEMOM.

Ecnu 11t mocTpoeHusi MPOEKTHOro yria He TpeOyeTcsi BBICOKOM TOYHOCTH,



HEPEIKO UCHOJB3YIOT CIOCO0 COBMEIIEHMS HyJeH. 11 3TOro Ha rOpu30HTAIILHOM
Kpyre yCcTaHaBIMBaIOT oTcyeT, paBHBIM 0° 00', 1 B 3TOM MOJIOKEHUU 3aAKPEIISIOT
anmunany. OTkpenuB JUMO, OPUEHTUPYIOT NMPUOOP HA UCXOJHOE HaIpaBJiCHHUE U
3akpemyiaioT  JuMO.  OTKpenuB — anuaady, yCTaHABIMBAIOT  OTCYET IO
TOPU30HTAJIBHOMY KPYTy, PaBHbI 3HAYEHUIO MPOEKTHOTO yria [, U OTMeuaroT
TOYKY Ha MECTHOCTH. AHAQJIOTWYHBIE JACHCTBUS NOBTOPAIOT MpU APYrOM
MOJIO’)KEHUU BEPTUKAIBHOTO Kpyra. 3a OKOHYATEJIbHOE MOJIOKEHHE OepyT TOUKY
NOCEPEIMHE MEXAY ABYMS IOCTPOEHUSIMH.

JU11 mocTpoeHusl Ha MECTHOCTH YIJIa C MOBBIIIEHHOW TOYHOCTBIO MCHOJb3YIOT
croco0 npubmmkenuit Ad = dAB" /p, p.= 20626".

B sTroM cimydae CTpOSIT yrojll Ha MECTHOCTM OJIHUM W3 BBIIIE H3JI0KEHHBIX
CHOCOOOB M 3aTEM HU3MEPSIOT €ro C 3aJaHHOW TOYHOCTBHIO (OOBIYHO CHOCOOOM
noBTopenuil). [lomyueHHbIl pe3ynbTar [; Kak MPaBUIO OTIMYAETCS OT MPOEKTHOTO
3HaueHus p. Beramcnus otkionenue Af = ff — [, BeraucisaoT JiuHy otpeska CC
CC,=dAB/p(rne AB- oTkioHeHUE yria B cekyHnax; p = 206265).

OmnoxxuB Ha MectHOCTH OTpe3oK CC; HOpMalbHO K JmHMM BC, NONIy4aroT
uckomyro Touky C. B 3akmoueHue MOBTOPSIOT KOHTPOJBHOE HW3MEPEHHE
MOJIYY€HHOTO YIJIa C 3aJIaHHOM TOYHOCTBIO.

HOpSIIIOK BBIITOJIHCHU L

1. IlocTponTk CXe€My BBIHOCA B HATYPY MPOECKTHBIX YTJIOB.

Jj1s MOCTpoeHUsI cXeMbl HEOOXOUMO BBIIIOJHUTH PA0OTHI, KOTOPbIE CBOJSATCS K

HaXOXXICHUI0O HAa MECTHOCTH TOYEK, ONPEICISIOIIMX TI'E€OMETPUIO COOPYKEHHUS.
[ImaHOBOE MOJIOKEHUE TOYEK MOXKHO OIPEACIIUTH IOJISIPHBIM METOJOM, TO €CTh
IIyTEM MOCTPOEHUS HAa MECTHOCTH OTHOCHUTEIBHO HMCXOJHOM CTOPOHBI ITPOEKTHOTO
HarfpaBieHus (yriia) U OTJIOKEHUS 110 HEMY IPOEKTHOTO PACCTOSIHUS OT MUCXOJHOTO
ITyHKTA.
[IpoeKTHBIN Yroa CTpOST OTHOCHTEIBHO M3BECTHOrO HampasiieHusi BA (puc. 1) u
W3BECTHOM BEPIIMHBI yria 5. TeomommT ycTaHaBIMBaIOT HaJl TOYKOM B, IPUBOIAT €10
B pabouee MOJOXKEHUE, TO €CTh LEHTPUPYIOT, HUBEIUPYIOT U T.I. Ilepekpectue
HUTEH 3pUTENbHOM TpyObl HaBOAAT Ha TOUKy A U OepyT OTCUeT TIo
TOPU30HTAJIBHOMY KpYTy, K 3TOMY OTCYETy NpHUOABISIOT MPOEKTHBIA Yroi p H,
OTKPEIUB AINJIaAY, YCTAaHABIMBAOT BBIYMCICHHBIA OTCUET, NP 3TOM BU3HMpHAs OCb
TpyOBbI yKa3bIBaeT HanpasieHne BCy Ha MecTHOCTH (pukcupytoT Touky C,. BeimoiaHus
aHAJIOTUYHBIC JICHCTBUS MPHU APYroM Kpyre, noiydatoT Touky C,. M3 momoxxeHuit
touek C, C, ompenersitoT cpeanee, To ectb Touky C, u nomydyeHHslid yroa ABC
MIPUHUAMAIOT 32 MMPOEKTHBIN.



Puc. 1. ITocrpocHKEe POSKTHONO yIna

Jns moCTpOoeHHsI MPOEKTHOrO yIVIa € MOBBIIEHHOM TOYHOCTBIO yroin ABC
U3MEPSIFOT HECKOJIBKUMU MPHUEMaMHU M OTIPENICIISIFOT €ro 0oJjiee TOUHOE 3HAUEHUE f5.
Yucno n npueMoB MOKHO ONPEIEIUTh UCXO U3 CIEAYIONMX cooOpakeHui. Tak
kKak B’=(BP2t... TP/ TO, ucnomezys dopMmyiny cpeaHell KBaJgpaTHUUeCKOu
OLIMOKHU PYHKIUU TIPU Mgy = Mg,... Mg, = M, HAXOIUM

2 2
’ 2 2 2 2 2 nt mB
(m’B)"=(m"p;m gy +...+mp,)/n ==,

2
mp

2

(m5)
IJie Mg - HOMUHAJIbHAS! ISl JaHHOTO TE€OA0JIMTA CPE/IHsSA KBaipaTHuecKast
olnOKa U3MEPEHHUS YIIIa;
myg'- TpeOyeMasi CpeHsIsl KBaJpaTuyeckas OlMnOKa MOCTPOSHUS yIia.

Tak, s noctpoenust yrna ¢ m’y = 5" teogonurom 2T15 (my = 15") Hyx)HO
U3MEPUTh N = (15/5)2 — 9 npuemamu.

Omnpenenus ', HAXOIAT MOMPABKY
A =B —F,

KOTOPYIO MCIOJIB3YIOT JIJIs1 YTOUHEHUs1 TocTpoeHus yria. Ha puc. 1 otpe3ok

OTKy/1a n=

Al =12
p

KOTOPBIN MPHU MOJIOKUTEIIBHOM 3HAYEHUHM OTKJIAJIBIBAIOT OT Touku C BIpaBO (eciu
cMoTpeTh 1o JuHuKM BC) B neprieHAUKYIsspHOM BC HampaBiIeHUH U MOJYyYarOT TOUKY
C’. Tlpu oTtpuniarenbHOM 3HaueHUH Al ero OTKIaabIBaloT BieBO OT TOUKH C. YTom
ABC paBeH poeKTHOMY YTy B ¢ 3alaHHOM TOYHOCTHIO. [[71s1 KoHTpOst yron ABC
u3MepsaroT. Ecian  u3MepeHHoe 3HaueHue OTIMYaeTcss OT MPOEKTHOro [ Ha
JOMYCTUMYIO BEJIMYMHY, TO HW3MEPEHHUs 3aKaHYMBalOT. B mNpoTHBHOM cilydae
BBITIOJTHSIIOT JOTIOJTHUTEIBHBIC U3MEPEHHUS JIJIs1 YTOUHEHHUSI pe3yJibTaTa.
Cpennsist KBaJipaTHuecKasi OIMOKa OTKJIa/IbIBAHUS OTPE3Ka



Ipu 1 = 150 M, mpp = 2" umeem my,; = 150 000 mm 27°/206 265" = 1,5 mm. C

TakOH TOYHOCTHIO Al MOXXHO OTJIOXKHUTH PYJIETKOM WM JIMHEHKOM C MUILIH-
METPOBBIMH JICTICHUSMH.

2.I1ocTpouTh CX€My BBIHOCA B HATYPy JUJIMH JINHUU.

Jlns BbIHOCA B HATypy NpOEKTHOM nuHMHM (OTpe3ka) l,, HeoOXoauMo OT
UCXOMHOW TOYKM B 33JaHHOM HANpPaBJICHUU OTJIOXKHUTb PACCTOSHUE, TO-
PU30HTAIBHOE TPOJIOKEHUE KOTOPOTO PABHO MPOEKTHOW BenumuuHe. [Ipum stom
MONpPaBKM  HAKJIIOHA  JIMHUW, KOMIApPUPOBAaHUS,  TEMIIEPATyphl  BBOZSAT
HENOCPEACTBEHHO B IPOLIECCE IOCTPOEHUsSl OTpe3Ka, UTO 3aTpylnHsAeT paloTy,
0COOEHHO NMpU NOCTPOEHUH YIJIa CIOCOOOM PEeNyKLUH, OT UCXOAHOM TOUKHU A (puc.
2) OTKJIaJBIBAOT NPUOJIMKEHHOE PACCTOSTHUE U 3aKPEILISIOT TOUKY B

T
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Fuo, 7 Useran e puwide paapssn 1 LGTYEY OpOTkTHASD OTQT3ha

Pacctosinue AB' ¢ HEOOXOAMMON TOYHOCTBIO M3MEPSIOT KOMIIapUpPOBAHHBIMU
MEpPHBIMUA TPUOOpPAMH WM JaJTbHOMEpAaMU C Y4Y€TOM BCEX IIOMNPAaBOK, B HUTOIE
noiay4daroT l,,, . IlonmpaBky Al = l,,—l,,, OTKIajbIBalOT C COOTBETCTBYIOIIUM
3HaKOM OT TOuku B’ Jlns KOHTposis OTpe30K AB U3MEpsAOT U CPaBHUBAIOT
MOJIYYEHHOE 3HAYEHUE C MTPOEKTHBIM.

3.Cpemnath BBIBOIL.

Conepxxanue oTyera

1.ITopsmok pacuera v pe3ynbTaTbl BBIYUCICHUM.
2.Cxema BbIHOCA IIPOEKTHBIX YTJIOB.

3.Cxema BbIHOCA JJIMH JIMHUH.

4.BbiBOS.

KoHTposibHBIE BOIIPOCHI

1. [lepeuncnure U OXapakTEpHU3yHTE MOPSJOK COCTABICHHUSI CXEMbl BBIHOCA B
HATypy IPOEKTHBIX YIJIOB.

2. [lepeuncnure U OXapaKTEpU3YHTE MOPSAJOK COCTABICHHUS CXEMbl BBIHOCA B
HATYypy JJIMHBI JTUHHU.



Ilpakmuueckoe 3ansmue Ne 2
[TocTpoenue cxeM BBIHOCA B HATypy MPOEKTHBIX OTMETOK, JUHUI U MIIOCKOCTEH
MPOEKTHOTO YKJIOHA

L]env: HAYUUTHCS CTPOUTH CXEMBI BEIHOCA B HATYPY MPOCKTHBIX OTMETOK, JIMHUH
Y TUIOCKOCTEH MTPOEKTHOTO YKIIOHA.

Obopydosanue u NpuUHAOIEHCHOCMU. YEPTEKHbIE TNPUHAMICKHOCTH, TO-
norpadUueCKue IIaHbI WA KapThI.

Kpatkue TeopeTnueckue CBEICHUS

OTyoxkeHue TMPOEKTHOTO PACCTOSHUSA B OO0IIEM CiIy4yae 3aKjIo4yacTcsl B
OTIPENICTICHUA M 3aKPEIUICHMH Ha MECTHOCTH HAKJIOHHOTO paccrosHus D, co-
OTBETCTBYIOIIETO TIPOSKTHOMY TOPHU30HTAIFHOMY PACCTOSHUIO d. J[TMHY HAKJIOHHOM
muHMA D, OTKJIaabIBaeMyl0 HAa MECTHOCTH, OMPEACISIIOT 10 HW3BECTHOMY
TOPU30HTAIILHOMY ITPOCKTHOMY PACCTOSHUIO d M YIITy HAaKJIOHA JIMHUU K TOPU30HTY
V.

0=+ 2 it —

Ecnu u3BecTHO MpeBbIIeHUE /i MEXAY HAYaJIbHOM U KOHEYHOW TOYKAMH JIMHUH, TO
HAKJIOHHOE PaCCTOSIHUE OMPEIEISIOT, KaK
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TpeOyemble BBIYMCICHUSA PAcCTOSIHUSI D, yrosl HakJiOHa V WIM MpeBbILICHUE h
OIPEACISIIOT ITyTEM HEMOCPEACTBEHHBIX I'€OIE3MUECKUX M3MEPEHHM Ha MECTHOCTH
WJIM TIO MaTepuaiaM IIPOeKTa.

Eciu nomyctumas OTHOCUTENbHAS OMIMOKA OTJIOXKEHHSI MPOEKTHOW JJIMHBI HE
npesbimaeT 1:2000, To mpu yriiax HakjiaoHa 10 1° mompaBKy 3a HAaKJIIOH MECTHOCTH
MOYHO HE BBOJIUTb.

BbiHOC B Harypy NpOEKTHOM BBICOTHI /1, OOBIYHO OCYHIECTBISIOT T€OMe-
TpuueckuM HuBenrpoBanueM (puc. 3). IlonoxeHne TOYKM B TUIAHE JTOJDKHO OBITH
0003HAaY€HO Ha MECTHOCTH W BOJM3U €€ JOJDKEH PacHoiaraTthCsl MOCTOSIHHBIA WU
BPEMCHHBIN pernep (Touka A) ¢ W3BECTHOM BBICOTOM Hy . YCTaHOBUB HHBEIIHP
NpUOU3UTENBHO TOCEPEMHE MEXAY pernepoM M COOTBETCTBYIOIIEH TOYKOH,
IIPOEKTHYIO BBICOTY KOTOPOM HaJ0 TMEPEHECTH HAa MECTHOCTb, IO pEHKe,
YCTaHOBJICHHOM Ha penepe, onpeneisitor [ YU: T = Hy + a, a 3aTeéM BBIYUCISIOT
OTCUET IO PEMKE HAa MCKOMOW TOYKE B , COOTBETCTBYIOIIEH YCTAaHOBKE €€ Ha
IIPOEKTHOM BBICOTE:
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Puc. 3. Cxema BpIHOCA B HATypy IMIPOEKTHON BBICOTHI

B MecTe BbIHECEHMS] MPOEKTHOM BBICOTHI YCTAHABIMBAIOT PEUKY, OIYCKas WIIU
MOJTHUMAsT €€ TaKUM 00pa3oM, YTOOBI MOJIYYUTh PACUETHBIM OTCUET «b» YPOBEHB
MSATKU PEHKU MPU TOM OyJIeT COOTBETCTBOBATH MPOEKTHOHM BbicoTe H. Ha sTOT
YpOBEHb 3a0MBAIOT KOJI, a PSAJOM YCTaHAaBJIMBAIOT CTOPOXKOK. B MecTax cpes3ok
rpyHTa (HarpuMep B BHIEMKAX) BBIKAIBIBAIOT SIMKHA COOTBETCTBYIOIIEH TITyOUHBI, TJE
Y 3aKPEIUIIOT TOUYKY Ha IPOEKTHOM BBICOTE.

Jns TpoBEpKM TMPAaBUIBHOCTU BBIHOCA IPOEKTHOM BBICOTHI BBINOJHSIIOT
ITOBTOPHOE HUBEIIMPOBAHHUE.

[locTpoenue NMHKUIM C MPOEKTHBIM YKJIOHOM OCYLIECTBIISIIOT IIPU CTPOUTEIIBCTBE
JIOpOT,  yJMI, B3JIETHO-TIOCAJIOYHBIX TOJOC W  a3pOJPOMOB,  IOJ3EMHBIX
KOMMYHUKALMKA U T.A. [[751 3TOr0 ycTaHaBIMBAaIOT MPOEKTHYIO BBICOTY HAYalIbHOU A
U KOHEYHOM B TOYEK JIMHUKM M O00O03HAYAIOT MX HAa MECTHOCTH. YCTaHABIUBAIOT
HUBEIHP (a JTy4lle TEOJOJIUT) HEMOCPEACTBEHHO Y TOUKH A TakuM 00pa3oM, 4TOOBI
OJIMH W3 TMOABEMHBIX BHHTOB MpHOOpa COBMAN ¢ HampapieHueM AB. M3mepsior
BBICOTY mpubopa i Haj Toukoil 4. HaBonsaT nmpubop Ha TOuky B ¥ HAKJIOHSIOT TPyOy
MOJBEMHBIM BUHTOM JI0 TE€X IOP, MOKA OTCUET IO PEMKE, YCTAHOBJICHHOW B TOUKE B,
He Oyner paBeH b = i. Eciu ykJioH O0JIBINOM, TO JIy4Ille UCIIOIh30BaTh TEOA0UT.

Takum o00pa3oM, JMHUS BHU3UPOBAHUS HUBEIMpA WM TEOJOJUTAa OyJeT
YCTaHOBJICHA MApaJUICIbHO MPOEKTHOW JIMHMU Ha paccrosiHuu b= i. llepememnas
peiiKy Mo JMHUM, B HEOOXOJMMBIX MECTaX 3a0MBAIOT KOJIbSI TaKUM OOpa3oM, 4TOOBI
OTCUETHI 110 PEKe BO BCEX TOUKAX ObLIM paBHBI BBICOTE MpHOOpa b = i

[TopsimoK BBITIOJIHEHUS

1. BeIHOC B HAaTypy MPOEKTHBIX OTMETOK.
-
ITo 3amaHHBIM MPOEKTHBIM OTMETKAM JIHA JIOTKa (7 ) M KOPIOHHOTO KaMHS MOCTa
(H%,) ot P, mpomsBemTe BBIHOC IPOSKTHBIX OTMETOK B HATYPY (puc. 4).

[TpoekTHbIE OTMETKH JIHA JOTKa U KOPJOHHOT'O KaMHS MOCTa 3aJlaloTcs 1o Tadu. 1
B COOTBETCTBMM C BapuaHTtoM. HeoOxomumo Tak momoOpaTh 3aJHUN OTCUET
(MpaKkTUYECKU - YCTAHOBUTH HUBEJIHP), YTOOBI C OJHOM CTOSIHKM MOXHO OBLIO



BBICTABHUTL JIBC IIPOCKTHBLIC OTMCTKH, T.C. OIPCACINUTDH (YCTaHOBI/ITB 10 peﬁKe)
IepecaHuc OTCYETHI B COOTBETCTBHUM C 3aJaHHBIMH IIPOCKTHBIMHW OTMCTKAMH J1HA
JIOTKA 1 KOPAOHHOI'O KaMH:1.
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Puc. 4. Cxema BBIHOCA IPOEKTHBIX OTMETOK
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2. BeIHOC B HaTypy IPOEKTHBIX JIMHHM.

[TocTpoenue TMHUI BBIMOJHSIOT B CIEAYIOLIEHN MMOCIEI0BATENLHOCTH. B 3a1aHHOM
HAIpaBJICHUM OT HA4YaJbHOM TOYKM A C TOMOIIBIO TEOJOJIUTA IPOBEIINBAOT
JUHAKO W 3aKPEIUBAIOT KOJBIIIKAMUA C TJAJKOW BEPXHEW IOBEPXHOCTBIO, C
paccTosTHUEM MEXAY HUMHU PaBHBIM JUIMHE MepHOTO niprbopa. [locie 3akperenus
LEJIBIX IPOJIETOB OTKJIAABIBAIOT PYJIETKOW OCTATOK IIPOCKTHOMW JIMHUU U
MOJIYYEHHYIO TOUKY B 3aKpEIUISIOT KOJIBIIIKOM, K BEpXHEN IOBEPXHOCTH KOTOPOTO
npubuta mocka pasmepom 10" 10 cm. Ha mocke B Touke B' TOHKO OTTOYEHHBIM
KapaHJAlIOM HAHOCAT NMONEPEYHBbIM K JMHHUM IITpuX. Mcrnosb3ys TEOmONUT, Ha
BEPXHEN IMOBEPXHOCTH KOJIBIIIKOB M HA JOCKE NPOYEPUMBAKOT KapaHAAIIOM
CTBOPHBIE PUCKH. 3aT€M IO KOJbSIM B HAMPABJICHUU CTBOPHBIX PUCOK YKJIA/IBIBAIOT
MEpPHBIN MPUOOP U HATIATHUBAIOT C MOMOIIBIO TUHAMOMETpPA C PEKOMEHIYyeMOH B



nacrnopte MepHoro npubdopa cuioit (00srano 50 wim 100 H). 3aguuii Habmroxarens
COBMENIAeT HAYaJIbHBIN ITPUX MPUOOpaA C TOUKON A U MOJAET KOMAaHy «TOTOBOY,
a mepeqHUN HaAOJIOAAaTeNh HA CBOPHOM pucke OynaBKOW (DUKCUPYET MOJIOKEHHE
KOHEYHOTO IITpUXa MpUOOpa U OTBEYAET «eCThy». DUKCAIMIO POJIETa MOBTOPSIOT
JIBa-TPH pa3a U U3 MOJYYCHHBIX TOUEK Ha MepeHEM KOJBIIIKE BRIOUPAIOT CpeiHee
MOJIOKEHHUE U IPOYEPUHUBAIOT MO JIMHEWKE TOHKUI ITPUX, IEPIIEHIUKYJIAPHBIN
CTBOPHOM PHUCKE.

B Takom e mopsKe OTKJIAQJIBIBAIOT OCTAJIbHBIC IEIbIE MPOJIETHl U U3MEPSIOT
OCTAaTOK.

[locne pacuera W BBEAEHUS IONPABOK 3a KOMIIAPUPOBAHHUE, TEMIEpaTypy H
HAKJIOH JIMHUUA CPAaBHUBAIOT MOJYYEHHOE 3HAUYECHHE C MPOEKTHBIM M MPOU3BOJAT
penyuupoBaHue (KOpPEKTUPOBKY Moioxkenusi) Touku B’ IlomydeHHyro Touky B
3aKPEIIAIOT MOCTOSIHHBIM 3HAKOM, a JIMHUIO AB i1 KOHTPOJIs 00s13aTEIbHO
U3MEPSAIOT B 0OpaTHOM HAaIpaBJICHUU.

[Ipumep. BoluucauTe JIMHY JIMHUH, KOTOPYIO CIEIYET OTIIOXKUTH HA MECT-
HOCTH, YTOOBI MOTYYUTH MIPOCKTHBIN TOPU30HTANIBHBINA 0Tpe30ok d= 50,000 M, ecau
normpaska B MHY 20-MeTpOBOI CTAIbHOM PYJIETKH 3a KoMiapupoBaHue 5/ = +9,0
MM, TeMmIieparypa kommapupoBanus t = 20 °C, temmepaTypa BoO3AyXa IpHU
nocTpoeHuu orpeska t = 4 °C, Haxion jquauu v = 2°30' (a = 0,000012, h = 2,183
M, cos vV = 0,999048).

Pewenne. [lonpaBku B NIMHY JTUHUNA:

6Dk = +9,0 (50,0/20) = +0,022 m;

6Dt=12 *10-6(4-20)- 50,0 =-0,010 m;

6Dv = -2 *50,0 sin 2 (2°30'/2) = -0,039 m;

D = 50,000 - 0,022 + 0,010 + 0,039 = 50,027 m.

3. BBINMOJHUTD BHIHOC B HATYPY MPOEKTHBIX YKJIOHOB.

Ot TOUKHM B, 3aKpericHHONM Ha MECTHOCTH WJIM 0003HAYeHHOM Ha OOHOCKE,
HEOOXOAMMO TIOCTPOUTH JIMHHMIO ¢ YKJIoHOM i = 0,07Vuepes Touku 7, 2 u 3 (puc. 5, a),
0003HaYCHHBIE HA MECTHOCTH TOPIIAMHM KOJIBIIIKOB WJIM PHUCKaMH Ha OOHOCKE.
Paccrosinue mexny Toukamu d b-\ =d 1-2 =dl- =10 m.
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3aaHue BBITIOJIHAIOT B CIEAYIOIIEH MTOCIEI0BATENBHOCTH:

CHayvarna omnpenensitoT BeIcoTy Touek /, 2 u 3 o gpopmyne H. = H, + id.,
3aTEM BBIUMCIISIIOT «IIPOEKTHBIE PEUKW» B 3TUX Toukax b. =I'Tl - 77., roe
[TI=4+5b.



VY cTanaBirBas MOCIEA0BATENBHO PEHKY B TOUKaX 7, 2, 3, OIyCKas WM NOJHUMAs
ee J10 TeX I0p, MOKa OTCYET M0 HEW OKAKETCS COOTBETCTBEHHO paBHbIM b, b, b, a
ISITKA peiiku Oy/1eT HaXOIUTHCS Ha MPOEKTHBIX BbICOTaX. [psimast, mpoxosias yepes
OTMEUEHHbIE TOYKM, M OyJeT JMHUEH 3aJaHHOro YyKioHa. /s KOHTposis
IIEPEHECEHNE B HATYpPY JIMHUM 33JaHHOTO YKJIOHA BBIIOJHSAIOT 110 IBYM CTOPOHAM
PEMKM WM NP IBYX TOPU30HTAX Mpudopa.

[Toctpoenne mMHUU AB TPOEKTHOIO YKJIOHA HAKJIOHHBIM Jy4oMm (puc. 5, 6)
OCYILECTBIISIIOT B cieayronieM nopsjake. CHadana BBIHOCAT B HaTypy HpPOEKTHBIE
OTMETKH TOYEK A U B. 3aTeM yCTaHaBIMBAaIOT HUBEJIMP HAJl TOUKOU A Tak, 4TOOBI
OJMH W3 TOJBEMHBIX BHHTOB OBbLI HAmpaBieH B CTOPOHY TOYKH B, U C €ro
MIOMOIIIBIO HAKIIOHSIOT 3PUTENIbHYIO TpyOy HHMBENHUpa 70 TeX IMOp, MOKa OTCYET IO
peiiKe, YCTaHOBJICHHOW Ha MPOEKTHOW OTMETKE B TOUKE B, HEe OyleT paBeH BHICOTE
npudopa Haj Toukoi 4. Toplbl Bcex MPOMEKYTOUHBIX KOJIBIIIKOB MEXKy TOUKaMU A
U B yCTaHaBIMBAIOT B IIPOEKTHOE IIOJIOKEHHE [0 OTCYETY [0 PEWKE, PABHOMY
BBICOTE NMpUOOpa Haj TOUKOW A. JINHUIO MPOEKTHOrO YKJIOHA MOXHO BBIHECTH IIPH
IIOMOIIM TEOAO0JUTA, HAaXOIALIErocss HaJx TOYKOM A. /[ 3TOro BU3MPHYIO OCh
3puTenbHON TpyOBl B mosiokeHuu KJI HakIOHSIOT 10 MOJIydeHus oTcueTra IO
BEPTUKAJIBbHOMY Kpyry, paBHomy v + MO, rme v - yrom HakJIoOHa,
COOTBETCTBYIOIINN MPOEKTHOMY YKJIOHY, MO - MeCTO HyJISI.

4.CnenaTtb BBIBOJI.

Pooo, 5 € CHOMA L0z, [wicHEA TEUssanmei JaEH

ConepxaHue oTyera

I.Cxema 3aKperieHus TpacChl MKEJIE3HOW JOpOTH Ha MNpPSAMOM M KPHBOM,
BBITIOJIHEHHAs HA MUJUTUMETPOBOM Oymare.

2.Yepre:k pa3OMBKM HAChIA M BBIEMKM Ha KOCOTOpe COrjacHO pabodum
OTMETKaM U YKJIOHY MECTHOCTH.

3.CxeMa BbIHOCA HAa MECTHOCTB IPOEKTHBIX OTMETOK U JIMHUH 33JaHHOTO YKJIOHA.

4.BbIBOSI.



KoHTponbHBIE BOTPOCHI

1.C kako# 11eNbI0 3aKperuIseTcs Tpacca KeJIe3HON Joporu?

2.Kak Ha MECTHOCTh BBIHOCST IIPOSKTHBIC OTMETKH OT/ICITBHBIX TOUCK?

3.Kak Ha MECTHOCTH CTPOST JIMHUM 3aJlaHHOTO YKjIoHa? Ha30BHTE OCHOBHBIC
CIIOCOOBL.

4.B 4yem 3akirodaeTcs pa30MBKa HA MECTHOCTH HACBITICH M BHIEMOK?

5.Ilepeuncnure HW3BECTHBIC BaM CIIOCOOBI pa30OMBKHM HACBIICH M BHICMOK Ha
MECTHOCTH.

Ilpakmuuecxoe 3auamue Ne 3
OmnpeneneHne 1EeMEHTOB KPUBBIX U MUKETAXKHBIX 3HAYCHUN UX TJIABHBIX TOYEK

L]ens: HAYUUTHCS OMPENEIATh OCHOBHBIE DJIEMEHTHI KPYTOBBIX M MEPEXOIHBIX
KpPUBBIX, PACCUUTHIBATH TJIaBHbIE TOYKHU KPYTOBBIX M TEPEXOJIHBIX KPUBBIX B
MUKETAKHOM UCYUCIICHHUH.

Obopyoosanue u npunaonexcHocmu: TaOMUIBI JJIS Pa30MBKHU KEJIE3HOJI0-
POXKHBIX KPUBBIX, KaJLKYJISTOP.

KpaTKI/IG TCOPCTUUCCKHUC CBCACHHA

Tpaccoil Ha3bIBaIOT OChb JIMHEHHOTO COOPY>KEHHUS, TIPEACTABISAIONIYI0 COO0M B
o0111eM cly4ae MPOCTPAHCTBEHHYIO KPUBYIO.

['padprueckoe n300paxeHne NPOEKUUU TPACChl HA TOPU3OHTAIBHYIO IJIOCKOCTh
Ha3bIBAIOT IUIAHOM TPACCHI.

B npocreiiiiem ciydae Tpacca MOXKET OBITh MPEACTaBICHA JIOMaHBIM
TaHT€HIIMAIBHBIM XOJIOM C BIIMCAHHBIMU B YTJIbI TIOBOPOTA KPYTOBBIMU KPUBBIMH.

B sTOoM cnydae npocCTEeWIIME 3aKpyIVIEHUs TPAacChl NPEACTABIISIOTCA Clie-
JOYIOIIUMH 3JIEMEHTAMMU:

- YIJIOM TIOBOPOTA TPaccChI (P;

- paanycoM KpyroBoW KpUBOW, BIIUCAHHOW BO BHYTPEHHUM yIoJI R;

- JUIMHOM KpyroBou KpuBoi K;

- TaHreHcoM T

- OuccekTpucoi b;

- nomepowm /1.

VYrioMm noBopota () Ha3bIBaETCS yros OTKIOHEHUS Tpacchl OT CBOEro IMep-
BOHAYAJILHOTO JIBUKCHMUSI.

Touka xacaHusi Tpaccel ¢ KPYroBOM KpMBOW Ha3bIBarOT HadasoM Kpusoi HK u
koH1oM kpuBoi FOC.

Kpusas K - 310 mimmnHa Tpaccel mo KpyroBoW KpHWBOM OT Hadajga KPUBOU JI0O
KOHIIa KPUBOM.

Tanrenc T - 310 paccTOssHME OT BEPILIMHBI yIJIa IMOBOPOTA TPACCHI JO Hadasia
WJIA KOHIIA BIIMCAHHOM KPYTOBOW KPHUBOM.

buccekrpuca b - 3T0 paccTosiHME OT BEPIIMHBI yria IOBOPOTa TPACCHI IO
OMCCEKTpHCE BHYTPEHHETO YIJIa JI0 BIMCAHHON KPUBOM.



Touka kacaHHsi OMCCEKTPUCHI C KPUBOM HA3bIBAETCS CEPEIUHON KPUBOWU U
obo3Hauaercs CK.

OTH 3JIEMEHTBI CBS3aHBI MCIKOY coboit CJICAYIOIMMH TPHUTI'OHOMCTPUYCCKHUMU
COOTHOIICHUsIMM:
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Homep JI mpexacraBiser co0oOil pa3HUIy B H3MEPEHHOM JJIMHE TPacChl IO
JoMaHoM U KpuBoil. OH o0Opa3yeTcs B pe3yibTaTe TOro, YTO U3MEPEHUS B MOJIEBBIX
YCIIOBUSIX JUIMHBI TPACChl MIPOU3BOIAT 10 JIOMAHOMY TAHT€HIIMOHAIb-HOMY XOAy, a
(dakTuyeckas IJIMHA CTPOSLICHCS TpacCchl B CBSI3U C HAJIMYMEM KPUBOJIMHEHHBIX
YUYacTKOB OyJIeT MEHbLIE, YeEM U3MEPEHHAs. B CBS3M C 3TUM Ha KaXKJIOM 3aKpyTJICHUH
BBIUHCIISIFOT BEJIMYUHBI IOMEPOB.

Paguyc kpyroBoii KpuBoii BHIOMpAETCSl B 3aBUCUMOCTH OT HA3HAYCHUSI TPACCHI, a
OCTaJIbHBIE JIEMEHTHI BBIYHCISIOTCSA 0 HA3HAYEHHOMY DPAINyCy U HW3MEPEHHOMY
yIJIy TOBOPOTa Tpacchl. [Ipu BeIYMCICHUN TTONB3YIOTCS Tabauiamu [5].

Hanpumep, paauyc Tpacchl K€JIE3HOM JIOPOTH BBIOMPAETCS B 3aBUCUMOCTH OT
KaTeropuu JOPOTH, KOTOpas OMNpEACISAeTCS €€ Ha3HAYEHUEM M HMHTECHCUBHOCTBIO
JIBHOKCHUSL.

PaccMmoTpuM mporiecc NOArOTOBKH TPACChl AJIsl MPOU3BOJCTBA HUBENIHMpOBaHuA. [lpu
TOM MbI OYJIEM CUMTATh, UTO Tpacca Ha MECTHOCTH 3aKpEIUIeHa

ToukaMu Hayana Tpacchl H;, koHua tpaccel K, Bepumnamu yrios BY. 3agaua
MOJIFOTOBKH TPACChl K HUBEJIUPOBAHUIO MTPU 3TOM OYJET CBEJCHA:

1)k pa30MBKE MUKETAXA;

2)3aKpETICHUIO TJIABHBIX TOUYEK KPYTOBOM KPUBOW;

3)aeranbHON pa30MBKE KPYroBoW KpuBOM. PaccMoTpuM Kaxayro u3

ATHX 33724 0oJjiee MOoAPOOHO.

Uepes kaxapie 100 M oCyIecTBIsIETCS 3aKPEIUICHUE TPacChl CTOJIOMKAMU, Ha
KOTOPBIX MOAMKCHIBAIOT PACCTOSIHUSA OT Haydaja Tpacchl. B CTpOUTENbCTBE MPUHATO
paccrosiHie 0003HaYaTh CTOMETPOBKAMU WM UHBIMH ciioBamu nuketamu [1K (puc.
6).
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[Ipu pa3buBke (TO €cTh 3aKpEIUICHUH) MHUKETaXa IO Tpacce HauOOJBIIYIO
TPYIHOCTb IPEICTABIISIET PACUET 3aKPYTJIEHUI M BBIHOC TOUEK TPACChl HA KPUBYIO.

PacueT mukeTakHBIX 3HAUEHUN TJIABHBIX TOUYEK 3aKPYIVICHUN OCYIIECTBIISIOT B
CJIETyIOIIEH TMOCIIEeI0OBATEIbHOCTH, MO3BOJISIIONIEH OJHOBPEMEHHO IMPOU3BOJINTH U

KOHTPOJIb BEIYUCIICHHM.
Hanpumep: _ BY IIK7 +55,40 (wum 755,4 M 01#,,)



TITK3+21.40

HK I1K4 +34,00 + KIIK6 + 26.10
KKIIK10+60,10

1/2KIIK3 + 13.05

CKIIK7 +47,05+ 1/2]1 8.35

BY I1K7 +55,40

[Ipu »TOM Ha MecTHOCTH onpenessatoT nojoxenne HK craexyromum obpasom. Ilo
nukeTakHoMy 3HaueHnro HK Haxonmat Omkaiumii 3akperieHHslid nuket [1K4 u B
HarnpasiieHuu Kk BY otknaneiBator 34 m. B namem npumepe HK I1K4 + 34,00, a
BY IIK7 + 55,4, cnepoBarenbHo IIKS, IIK6 u IIK7 Oyayr pacnosiokeHbl Ha
KpPUBOM, TO €CTh MHUKETAXX Pa3BUBACTCS IO KpUBOM. JlIA ONpeneneHus: MoJI0KEHUS
IIMKETOB Ha KPUBYIO, KaK HauboJjee IpOCTOM, HCIONb3YETCS METOJ] IPSMOYTOJIbHBIX
KoopauHat. J{ns 3Toro BhIYMCIsETCsS JuiMHA ayru KpuBod oT HK 1o BeIHOCMMOTO
nuketa, Harpumep SK = ITKS-HK = = I[1KS5-11K4 + 34,00, K = 66 m.

Janee mo TabnuiaM WIA TNPU TOMOIIM KaJbKyJIATOpa OMNPEICNAIOT Tpsi-
MOYTOJIbHBIE KOOPANHATHI X U 7, C TOMOLIBI0 KOTOPBIX 3TOT MUKET 3aKPEIUIsieTCs Ha
kpuBoil. [Ipu a3ToM 3a ock X Oepercs TaHTeHe, a Hayano ocu «X» B Touke HK.
AnanornyHo BeIHOCATCA Apyrue mukeThl 710 CK, a muketsl 8 1KY u I1K10 BeiHOCATCS
Ha KpuByto oT KK.

Bropyro mosnioBUHY KpHBOM pa30oMBaIOT clieayronmMm oopasoM. I[IpoTrsrusator
MEPHYIO JIEHTY Ha BEpIIMHE yIJla BIOEpE] Ha BEIWYMHY Jomepa I u uayr c
nukeTaxkeM 1o TaHreHcy A0 KK ¢ o0o3HaueHneM Ha MECTHOCTH IOCJIEIHErO
CTOPOKKOM M cTOJOMKOM. Ilocnme 3Toro BemyT BBIHOC MUKETOB C TaHTEHCa Ha
KkpuByto. [Ipy 3TOM HE 00s3aTeNbHO OTKIIABIBAThL X, @ MOKHO OTKIa/biBaTh AX = K
-X OT BBIHOCUMOTO IUKETA.

3aBepiiaroT padoTy 1Mo pa3ouBKe MuKeTaka Ha kpuBoil 2-M BeiHOCOM CK o HK n
KK. IIpaktueckoe coBnageHue nByx Touek CK cBUAETENBCTBYET O MPaBUIBHOCTH
BBITIOJIHEHHBIX PAacueToB M U3MepeHuil. Bce pacueTsl W HW3MEpeHus Mnpu
TPaCCUPOBAHUU 3aHOCSITCS B CHEIUAIBHYIO BEIOMOCTh, Ha3blBaeMyro «BeroMocThb
MPSIMBIX U KPUBBIX».

[TopsimoK BBITIOJIHEHUS

1.Onpenenuth 1O TabMMIAaM I Pa30MBKU KPUBBIX Ha JKEJIE3HBIX 10
porax 3HAau€HUs OCHOBHBIX DJJIEMEHTOB KpPYrOBOW KpPUBOW IIpU paguyce R,
M W 3HAUYEHUU YyTia TOBOpOTa a (3HAUEHMsS 3aJal0TCsd [0 BapUAHTaM, CM.

npui. 1):
T=;K=;
A=;b=;

a:
1=-
2. /Ina kpuBOil paadyca R W yria MOBOpPOTa @; OMNPENEIUTH OCHOBHBIE 3IIE
MEHTbI KpUBOW IIPU YCTPOMCTBE MEPEXOTHON KPUBOM JITMHOM /:
T=T+T+m=;



O p '

K=Ky+/=;
I = JI°+2T- 2(0,5/ -m);
b= +b.

o p

3.IlpousBecTy pacyeT MNHMKeTaxka IO Tpacce Ui pa3OMBKUA KpPYroBOW Kpu
BOH W TIpU YCTPOMCTBE IEPEXOJHOM KPUBOM (IMMKETaX BEPIIMHBI YyIjla CM. B
npui. 1):

HK = BY - T; CK = HK + 1/2K; KK = CK +

1/2K. Kontpons: KK = BY + T - JlI. Tlpumep: BY

[IK 16 + 75,35 BY IIK 16+ 75,35 -T 1IK 3 +

86.29 HK IIK 12+ 89,06

HK IIK 12+ 89,06 + 1/2K 11K 3 + 78.08
CK IIK 16+ 67,14 CKIIK 16 + 67,14 +
12K TIK 3 + 78.09 KK I1K 20 + 45,23

Kontpons: BY IIK 16 + 75,35 + TIIK 3 + 86.29
IIK 20+ 61,64 - IIK 0+16.43 KK IIK 20+ 45,21
Touku CK u KK BBIYHMCIIEHBI C KOHTPOJIEM.
4.Ha MummMeTpoBoi Oymare B IPOU3BOJILHOM KPYITHOM MacIiTabe BBIUCPTHUTH
CXEMY KpPYroBOM KpHBOM JIJIs1 yTiia IOBOPOTA a,.
5.CruenaTtb BEIBOJEL.

Conepsxkanue oTyera

1.ITopsimok pacyeToB U pe3yNbTaThl BBIYUCICHU.

2.Cxema KpyroBo KpHBOM JUIs yIJia MOBOPOTA @; HA MIWUIMMETPOBOM Oymare B
MPOU3BOJIBHOM KPYITHOM MaciuTaoe.

3.BreIBOI.

KoHTposibHbIE BOIIPOCHI

1. Ha3zHaueHue 1 BUIbI KPUBBIX HA JKEJIE3HBIX JOpOrax.
2.1lepeunciiiTe OCHOBHBIE AJIEMEHTHI U TJIaBHBIE TOUKU KPUBBIX.
[ToueMy 371€MEHTHI IEPEXOIHOM KPUBOM HA3bIBAIOT CyMMHUPOBAHHBIMU ?

Ilpakmuueckoe 3auamue Ne 4
JletanbHast pa30MBKa KPUBBIX C IOCTPOCHUEM ILJIaHA Pa30UBKU

L]env: HaydUTHCS OMPECNISATh MO TaOJUIIAM JaHHBIE IS IeTaJbHOU pa3OMBKHU
KPUBBIX M CTPOUTH IJIaH Pa30MBKHU KPUBBIX.

Obopyoosarue u npuHaoaed’cHocmu. TabIUIIBI 17151 pa30UBKH KeEJIE3HOIOPOIKHBIX
KPHUBBIX, KaJIbKYJISITOP, YePTEIKHBIC MHCTPYMEHTBI, MIJUTUMETPOBasi Oymara.



HOp}I,Z[OK BBITTOJIHCHUA

1. Pa30outh KpyroByro KpUBYIO CIIOCOOOM KOOPJIMHAT OT TAHTEHCOB, OMPEICIUThH
3HadyeHus koopauHar s jumH (K.), kpataeM 5,10,20 metpam (To ecth 5, 10 1 T.71.;
10, 20 u T.1.; 20, 40 1 T.71.) 10 MakcuManbHOTO 3HaueHus K= 1/2K.

3anoysHuTh TabII. 2.

JInst BO3BEIEHUS 3€MJISTHOTO IIOJIOTHA W YKJIAJKA BEPXHETO CTPOCHUS IMyTH
HEJOCTaTOYHO MMETh Ha TPACCE€ TOJBKO 3aKPEIUICHHBIE TJIABHBIE TOYKU KPUBOM.
YcTaHOBKY TOYEK HA OcH KpuBOM 4yepe3 S, 10 mim 20 MeTpoB Ha3bIBAKOT JETaIbHON
pa3buBkoil KpuBOH. UTOOBI pPa3OUTh YUCTYIO KPYTOBYIO KPHBYIO, JETAJIBHO
MPUMEHSIIOT CIIOCOO KOOPJIMHAT OT TAHT€HCOB.

Tabnuya 2

K IHHATEL KPR b IH il il

K K- i

2. Pasing T nepexonH v KPLEY ke [HAUHHBIS HBIAHTER TRCTICNARITEISY T
BUIHAHTAM, UM, NQIHT. 1
Tolsaga 2
KoopanmuL nepexeansil KpHeni

¥ K ¥

3. BbIUepTUTH CXEMBI JIETAIbHON pa30MBKH KPUBBIX HA MUJUIMMETPOBOM Oymare,
MOJIb3YSICh TAaHHBIMU Ta0I. 2, 3.
4.Cnenartb BbIBOJIBI.

ConepsxkaHue oTyera

1. KoopauHaTel KpyroBOii KpUBOMW. 3amoTHEHHAs Ta0I. 2.
2.KoopauHaThl MepexoTHON KpUBOM. 3anoHeHHas Tao. 3.
3.Cxembl IeTaTbHOM pa30MBKU KPUBBIX HA MAJUIMMETPOBOM Oymare.
4. BBIBOOEL.

KoHTponabHBIE BOTPOCHI

1.B dem 3akitouaeTcs qeTajibHasi pa30MBKa KPUBBIX?

2.Ilepeuncnure U3BECTHBIE BaM CIOCOOBI J€TalbHON pa30MBKU KPUBBIX.
3.Kakue Bubl paboT BeayTCs PU pa30MBKE MUKETaxa?
4.TlepeunciuTe OCHOBHBIE 3JIEMEHTHI U TOUYKUA KPUBBIX.



Ilpaxmuueckoe 3anamue Ne 5
O6paboTKa *KypHalila HUBEJIUPOBAHUS TPACCHI

L]env: HayunThCsa 00padaThIBATh )KYpPHAT HUBEJIMPOBAHUS TPACCHI.

Obopyoosanue u NPUHAONEHCHOCMU: SKyPHAJl HUBEIUPOBAHUA, KaIbKYJISATOD,
YepTEKHBIE HHCTPYMEHTHI.

KpaTKI/Ie TCOPCTUUCCKHUC CBCACHHA

JlJis IpOM3BOJICTBA T€OMETPUYECKOTO HHUBEIUPOBAHUS HCIOJIB3YETCsS MpUOOD,
HA3bIBAEMbI HUBEIUPOM.

[To Tounoctn HUBenupsl B coorBerctBuM ¢ ['OCT 10528-76 paznmenstorcss Ha 3
tuna: BeicokoTouHbie (Tuna H-05), Tounsie (tuna H-3), texuuueckue (tuma H-10).

[Mudpa B 0003HAUEHNH HUBEIHNPA YKA3bIBAET 3HAUCHHUE CPEAHEN KBaIpa-THUECKOM
OILLIMOKY TIPEBBIIIEHUS B MM Ha 1 kM aBoiiHoro xoxa m,,. st H-05 m = 0,5 mwm, s
H-3m  =3wmMm, 11aH-10- m = 10 mMm. BbeICOKOTOYHEIE -

JUTsl HUBEJIUPOBaHUs | ¥ 2 KJIaccoOB, TOUHBIC - NIl HUBEIMPOBaHUS 3 U 4 KJIacCoB,
TEXHUYECKHE - TPEeIHA3HAUCHBI JIJIs1 MH)KECHEPHO-TEXHUYECKUX padoT.

[Io KOHCTPYKTHBHBIM OCOOCHHOCTSIM TIPUBEICHHSI BHU3MPHOW OCH B TOPH-
30HTAJIBHOE MOJI0KEHUE PA3TUYAIOT:

HUBEJMPHI C YPOBHEM Tpu 3puTenibHOM Tpyoe (H-3);

HUBeEJMPHI ¢ kKoMiieHcatopom (H-3K).

JI1si HUBEIIMPOB ¢ KOMITEHCATOPOM K 0003HAYCHHIO HHMBEIIMpPA J100aBIISIOT OYKBY
«K». Ecnu HuBenup mmeeTr JUMO TOPU30HTAIBHOTO Kpyra, K ero 0003HAYEHUIO
100aBISIOT OYKBY «JI».

Hanpumep, H-3K - HuBenup ¢ xomreHcaTopoM, OOeCTeUUBAIOIIUNA U3MEPEHHE
npeBbiieHuid ¢ ommobkoir m = 3 mm; H-10KJI - HuBenup ¢ kommeHcaTopoM u
auMbom m =10 mm.

VYCTaHOBIIEHO, YTO TPUMEHEHHE HHUBEIMPOB C KOMIIEHCATOPOM IO3BOJISIET
MOBBICUTH MPOU3BOAUTEIBHOCTh HUBEIUPHBIX pador Ha 10-15 %, mostomy B
re01e3MYeCKOM IPUOOPOCTPOECHUN HAONIOJAETCSl TEH/IEHIMS 3aMEHbl HUBEJIUPOB C
YPOBHEM - HHUBEIMpPaMU C KomIeHcaTopoM. OIHAaKO BBICOKOTOYHBIE HHBEIIHPHI
BBIITYCKAOTCS TOJIBKO C YPOBHEM.

Paccmotpum yerpotictBo Huenupa H-3. Ero 3putenbhHas TpyOa ¢ BHYTPEHHUM
dokycupoBanreM wnmeer yBenudenue 30" M JaeT mepeBEepHYTOE H300pakeHHE,
dboxycupoBaHue TPyObl IPOU3BOIST MPH MOMOIIU KpeMalibepbl. HuBemmp cHabxeH
3aKpENUTENbHBIM U MHUKPOMETPEHHBIM BHHTaMH. Kpyriblii ypoBEHb CIYKWT AJIS
NPUBEICHUA OCH BpAILLEHUS HUBEIMpPAa B OTBECHOE IOJIOKEHHE C MOMOIIBIO
NOJBEMHBIX BUHTOB. HuBEIMp MMeeT KOHTAaKTHBIM HWIMHIPUYECKUN ypOBEHb U
JJICBALlMOHHBIM  BUHT. L{MiMHApHUYEeCKUN YpOBEHb HAIIyXO CKpEIUIEH CO
3puTeNbHON TpyOo#. M300pakeHHe KOHIOB IMJIMHIPUYECKOTO YPOBHS 4epes
CUCTEMY ONTHUYECKUX MPU3M, PACIIONOKEHHBIX CBEPXY HaJl YPOBHEM, MEPEAACTCS B
noJie 3peHue TpyObl. B mose 3peHus 3puTenbHON TpyObl HUBEIMPA MOXKHO BUAETH
OJTHOBPEMEHHO 00a KOHIIa YPOBHSI, Pa3pe3aHHOr0 BEPTUKAIBHO 10 OCH.



[lepen oTcueToM Mo perKe 37I€BAMOHHBIM BUHTOM OCYIIECTBIISIFOT COBMEILIEHUE
(KOHTaKT) KOHIIOB Iy3bIpbKa YpOBHS, MPHUBEAS TEM CaMbiM BHU3UPHYIO OCh
3pUTENILHON TpyObl B TOPU3OHTAIBHOE MOJOKEeHHE. MIMEHHO mo3ToMy ypOBEHb B
HuBenvpe H-3 Ha3bIBaeTCsI KOHTAKTHBIM.

B MOMEHT KOHTaKTa, KOTJa BU3HMpHAs OCh 3aHMMAET TOPU3OHTAIBHOE II0-
JIO’KEHHE, ITIPOU3BOAAT OTCUETHI 10 pEUKaAM.

Husenup H-3 sBnsieTcss 10CTaTOYHO TOYHBIM U MOPTATUBHBIM MPUOOPOM, Macca
ero 0e3 yKJI1aI04YHOrO SIIHKa 2 KT.

Husemnp H-3K wuMeer ycTpoHCTBO Uil aBTOMAaTHYECKOrO MPUBEICHUS
BU3HPHOI OCH B TOPU3OHTAJIBHOE IMOJIOKEHHUE MPU HAKJIOHE MpuOopa B JAHANA30HE
+15°. B otnmmure ot H-3 mozcraBka 3puTenbHONM TPyObl HE UMEET 3aKPEUTENBHOIO
BHUHTA, OKOHYATEJIbHOE HABEJICHUE TPYObl TPOU3BOAST MUKPOME-TPEHHBIM BUHTOM.
VBenmuenne Tpyos! Takke 30°. Och BpamieHust mpudopa MPUBOAUTCSA B OTBECHOE
MOJIOKEHUE TIPU IIOMOIIU KPYTJIOr0 YPOBHSI.

[Ipy TEXHHMYECKOM HHBEIMPOBAHUM IPUMEHSIIOT JABYXCTOPOHHHUE LEIbHBIE
peiiku PH-3 mgmunoit 3000 mM, TommmHoi 2-3 cM, mmpuHOd 8-10 cMm, a Takxke
ckyaanbie periku aymHou 3000 u 4000 Mm.

Ha oxnoit cropone peviku PH-3 HaneceHbl yepHOU Kpackoil (uepHasi CTOpOHA)
HIAIICYHbIE CAHTUMETPOBBIC JIEJICHUSI, KOTOPhIE YEPEayIOTCS C OCNBIMH, a TaKkKe
CAaHTUMETPOBBIMM JCJIICHUSIMU; HA JPYroll CTOPOHE CAHTHUMETPOBBIC JIETICHUS
HaHECEHbl KpacHOW Kpackod (kpacHas cropoHa). Ha uepHOll cTOpOoHE HyneBOU
OTCUET COBMAAAET C IATKOM, HA KPACHOM CTOPOHE C MATKOW COBIAJIAKOT OTCUETHI
4687 wnu 4787 mm unu Onu3kue K HUM. CueT JeleHHid BO3pacTaeT OT HUKHETrO
KOHIIA peUKH; HUQPHI MOAMUCAHBI YePe3 KK IbIN JIEUMETP B IEPEBEPHYTOM BHJIE,
a B ToJie 3peHusi TpyObl ux u3oOpaxeHue Oyner npsiMbiM. Pa3HOCTH OTCUETOB IO
KpaCHOM M YepHOW CTOpOHAM PEWKH JOKHA OBITh MOCTOSHHOM, YTO CIYXKHUT
KOHTPOJIEM HUBEIMPOBaHUA HA CTaHIMU. [TaTKa = O\~ O,

st mpuBeaeHusl peek B OTBECHOE MOJIOKEHHE HAa HEKOTOPBIX pEerKax MMEETCs
KpyTJiblil ypoBeHb. Ecnu ypoBeHb OTCYTCTBYET, TO MPH BU3HPOBAHUHU HA TaKue
peliKM HX IUIABHO HAKJIOHAIOT BIEPEA W HA3aJl BJOJIb JIMHUM BU3UPOBAHMUS.
HavmeHb1unii 0TCUeT 10 peMKe COOTBETCTBYET €€ BEPTUKAIBHOMY ITOJIOKEHUIO.

Bo Bpems HuBenuMpoOBaHHS PEWKH YCTAaHABIMBAIOT HA JCPEBSHHBIC KOJIbS,
MeTaJNInYecKue KOCThUM Wi OamMaku. [lepen HauaaoMm paboOThI peHKH MOBEPSIOT
IIPU TIOMOIIA KOHTPOJBHOTO METpa WM CTAIBHOW PYJIETKH C MHJUIMMETPOBBIMU
NeNeHussMHA.  J[Bakapl M3MEPSIOT JJIMHBI  METPOBBIX  OTPE3KOB, a 3aTeM
JeuMeTpoBbIX. OmmoKa AeUMMETPOBOrO JSJCHUS HE JOJKHA MpeBbIaTh 1 MM, a
BCEH JJIMHBI PEUKHU 2 MM.

HuBenup u peiiku HY>XHO COjep»aTh B UMCTOTE M oOeperath OT COTPSCEHUM U
yIapOoB.

['eoMeTprdecKkoe HUBEIUPOBAHHE IO3BOJISIET OMPEIACIUTH ITPEBBIIMICHUE OIHOM
TOYKH HaJ JIPYrod C TIOMOIIBID TOPU3OHTAJIHLHOTO Jydya HHBEIMPAa U OTBECHO
YCTaHOBJICHHBIX HUBEJIUPHBIX peek (puc. 7).

CymecTByeT ABa croco0a reOMETPHUECKOTO HUBEITMPOBAHMS: HUBETTMPOBAHUE 3
CEpeMHbI M HUBEJIMPOBAHUE BIIEPE].



[Ipu HUBEMMpPOBaHMM W3 CEPEOUHBI B TOYKaX 4 M B yCTaHABIMBaKOT OTBECHO
HUBCJIMPHBIE PEHKH, a HUBEIMpP YCTAHABIMBAIOT MEXIy ToukaMu A W B Ha
OJJMHAKOBOM PACCTOSIHUM MEXly HUMH, HE 0053aTEIbHO B CTBOPE JIMHUMU.

HusenupoBanue Breper.
[ — BBICOTa MHCTPYMEHTA, U3MEPSIETCS CTAIBHON PYJIETKON MM OTCUUTHI-BACTCA
M0 HUBEJIMPHOM peiKe OT KOJIBIIIKA 10 CEPEANHBI OKYIISIpa:

h=i—b.

HpeBBIIHeHI/IC MOJKET OBITB IOJIOKUTEILHBIM HIIH OTPpULATCIIbHBIM.
B Tex CIydasx, Koraa IPCBBIMICHUA MCKIAY TOYKaMH, PacCIIOJIOKCHHBIMHU Ha
SHAYUTCIIbHOM pPACCTOSAHHHU, C OI[HOﬁ INOCTAHOBKN HHBCIIMPA OIPCACIINTL HCJIb3,
BBIITOJHACTCS ITOCIICAOBATCIIbBHOC HUBCIIMPOBAHNEC WUJIX CIIOKHOC.

Puc. 7. Bunoumenne FCOMCTPHYCCKOIO HHBCIAHPOBAHHA

[Ipy TakoM HHUBEIUPOBAHUM TOYKA [ M 2 - CBA3YIOIIME TOYKH, & TOYKH
IIOCTAHOBKHM HUBEJIMPA - CTAHLUU.

CBs3ylolMe€ TOYKM Ha MECTHOCTM HaMEYaloT M 3aKpeIUISIOT OObIUHO uepes3
paBHBbIC UHTEpBaIBI, 00bIYHO Yepe3 100 M (3TO MUKEThI), MU 3TU TOYKH YacTO HE
COBIIQJIAIOT C TiepernOamu penbeda, a I CTPOUTENHCTBA HEOOXOIUMO 3HATh
OTMETKH 3TUX TOYEK, KOTOPBIE HA3BIBAIOT IPOMEKYTOYHBIMH MJIH TUTFOCOBBIMH.

OTH TPOMEKYTOUHbIE TOUKH HEOOXOJUMBI Ul COCTABJICHUS BEPTHUKAIBLHOTO
paspesa (Ipo10bHOTO MPOGUIIsi) MECTHOCTH.

Onu 0003HAYAKOTCSI YUCIIOM METPOB, COOTBETCTBYIOLIMM PACCTOSIHUIO OT 3aJHEH
TOYKH.

OTMETKH TPOMEXKYTOUHBIX TOUEK HAXOIAT Yepe3 ropu3oHT uHctpymenta (I'H).

['opuzontom wunHctpymenta (I'M) Has3biBaeTcsi BBICOTa BHU3UPHOIO Jyda Haj
YPOBEHHOM NOBEPXHOCTHIO. I'M1 paBeH OTMETKE TOYKM ILIOC OTCYET IO YEPHOU
CTOPOHE PEUKH Ha ITY K€ TOUKY.

I'N,=H+3umwm I =U+II,

TOT/1a OTMETKA MMPOMEXKYTOUHON TOUKH Oy/IET paBHa:
H,,,=['U-Ip,

rae [Ip - orcuer Ha TPOMEXYTOYHON TOUKE 110 YEPHOU CTOPOHE PEUKH.
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Puc. 8. Cxema HHBEIUPOBANHA TPAcCii

NG vt i s

+55

I'K3

Beruncnenne otmerok yepe3 ' odueHp yA00HO, KOTrJia ¢ OJHOM CTaHUMU OBbLTA
CZI€JIaHbl OTCYETHI HA HECKOJIBKO IPOMEKYTOUHBIX TOUEK.

Bce n3mepeHns npu HUBEIMPOBAHUU 3aHOCATCS B KypPHAJI COOTBETCTBYIOIIETO
oOpasia. B mosieBbIX yCa0BHIX Ha KOKIOW CTAHLIUK IPOU3BOAUTCS KOHTPOJIb.

HOpHIIOK BBIITOJIHCHU L

1. Onpenenute  MOJOXKEHUE

CBABYIOIIMX MW IIPOMEKYTOUHBIX TOYCK IIO

Tpacce (CXeMa HUBEJIMPOBAHMUS TPAcChl HA pUC. §, 3HAUYEHHWE OTCUETOB IO pei

KaM B MpuI. 2).

2.3ano0aHUTh )KypHAJI HUBEITUPOBAHHSI.

A piray IR HROELIEY B

Tatuwgo

I ITr=neigecini e
' CHCUSTE TT0 ok, M = S
JI?I l].u.m:'l'l.ll'_ - . —e ::.-:rl]m" EHT
(] H K
n+ f— : =
UMH o T il T + J - M
IFE nrrpnig
| R __[ N
| .
[ R I S T )

Tk MTR I KL
[AO0CACHHREIC. ki

[Togcuntarh CyMMBbl 3aJHUX M TEPEAHUX OTCYETOB HA KAXKIOHW CTpaHUIIE,
Pa3HOCTh MEK1y HUMHM JA€T MPEBBIIIEHNE HA KAX0M CTPaHUIIE )KypHaa U 110 BCEH

Tpacce:



OnpenenuTh NPEeBHILIEHUE HA KAXKI0W CTaHIUU:

|':|!,'—-:3'|—-'.'-'.__,
.I5!E=|.T., |'.‘-':'.
h=a-Hh

'l:"-1 — 'l'l"-q"

TZie a, dy, 4, a;— OTCUETHI [0 3aJHUM pelKam;

b, by, b, by - OTCUETHI 110 IEPETHUM PEVKAM.

Onpenenmuth anreOpaniueckyr0d CyMMY TOJIOKHTEIBHBIX W OTPHUIATEIbHBIX
MIPEBBIIICHUM, KOTOPast JODKHA TOYHO COBIAAATh C YMCIIOM, TIOJYyYEHHBIM paHee (To
eCTb), a — ), b)- DTO sABJIIETCS KOHTPOJIEM IIPABHILHOCTH PacueTOB.

OnpenenuTb OTMETKH CBSI3YHOIIUX TOYEK: |

R RN

L MR LI

AP LA
H o~ th.

I TSRS

Pa3HocTth OTMETOK CBAZYIOIINX TOYCK Ha CTPAHHUIC XKXYpHAJIa AOJIKHA
OBITH paBHAa KOHTPOJIbHOMY IIPCBLIIICHUIO:

H,. K.

Onpenenutb OTMETKH MPOMEKYTOUHBIX TOUYEK uepe3 TOpU30HT mpudopa
JUIS TAHHOW CTaHIINU:

PN = H ety

VI = A ™ 2y

LA

Jyist omipenienieHusi OTMETOK MTPOMEKYTOUHBIX TOUEK M3 TOPU30HTA TIprUOOpa

I[aHHOﬁ CTaHIIMH BBIYCCTHb OTCUCTBI Ha ITPOMC)KYTOYHBIC TOYKH ATOU CTaHILINM:

Hope e = TH om0
Hyp =L -
e =11 a4y

3. CnenaTth BBIBOJEI.

Conepxanue oTyera

1.1Topsinok pacyeToB U pe3ynbTaThl BBIYUCICHU.
2.3a1oIHEHHBIN )KypHAJI HUBEJIMPOBAHMSL.
3.BeiBOZ.

KoHTpoapHBIE BOITPOCHI



1.Ilepeunciute U 0OXapakTepU3yHTe CrIOCOObI HUBEIUPOBAHUSL.

2.Kakue paboTsl BXOAAT B 00pabOTKY MOJIEBOr0 Marepualia HUBEIMPOBa-
HUS TPacchl?

3.Kak ompenensiercss mpeBbILIEHHME KOHEYHOM TOYKM XOJa Haja Ha-
YanabHOM?

4.Kax ornpenesnsitoTcsi OTMETKU IPOMEXKYTOUHBIX TOUEK?

5.Kak BBINOJHSETCA MOCTPAaHUYHBIA KOHTPOJIb?

lIpaxmuueckoe 3anamue Ne 6
[TocTpoenue mpoaoabHOrO MPOQUIIS TPACCHI

L]env: HAYUUTBCA CTPOUTH MOAPOOHBIN POAOIBHBIN MPOQPUIIH.

Obopydosanue u npuHaonedcHocmu. KypHaJl HUBEIUPOBAHUSA, YEPTEKHbBIC
WHCTPYMEHTHI, MIULJTUMETpOBasi Oymara.

KpaTKI/IG TCOPCTUUCCKHUC CBCACHHA

[Ipoekuuio Tpacchl Ha TOPU3OHTAIBHYIO IUIOCKOCTh WJIM BHUJ TPacChl COOKY
Ha3bIBAIOT MPOJIOIBHBIM MPOQuiIEeM. DIEMEHTaMU MPOPUIIS SBJISIOTCS TIOMAIKA U
YKJIOHBI.

HOpSIIIOK BBIITOJIHCHU L

I.TlocTtpouth TOMPOOHBIN TMPOJMONABHBIA MNPOPHIL MO Tpacce B JABYX Mac
mrabdax - ropusoHTasibHOM 1: 2000 m BeprukamsHoMm 1: 100. T'opu3oHTaNIBLHBIN
mMacmTad HyKeH /Uil HAHECeHHs Ha TPOQHIb TOPHU3OHTAIBHBIX PACCTOSHUMN
IO Tpacce, a BEpTUKAIBHBIN - 17151 HAHECEHUS BBICOT TOYEK IO TPacce.

[Tpodunb cTposT Ha MuMMeTpoBO# Oymare. [TocTpoenne npoduiis HaUUHAKOT C
HaHeceHus ceTKu (rpad) Ha MIWJITUMETPOBYIO Oymary (puc. 9).

Ha npodune HanocsT Bce Touku 1o Tpacce: Touku P, [TIKO, T1IK 0+46, T1K 1,
IIK 1+48, IIK 2, IIK 2+55, TIK 3.

B rpade «lopu3oHTambHBIE PACCTOSHUS) THKETHI W IUIIOCHI  BBIICISIOT
BEPTUKAJIBHBIMU JMHUSAMU. B mpenenax nukeTa yKa3blBAIOT PACCTOSHUS MEXITY
IUTIOCOBBIMU TOYKaMM M AomnoiHsoT ux 10 100 M. HopmanbHas juiMHa TUKETa B
rpady paccrosHus He mwmmercs. Huxke rpadbl « Opu30HTAIBHBIE PACCTOSTHUS
MOJINUCHIBAIOT HOMEpA NHUKETOB M yKa3zarenu KuioMeTpoB. Homepa mUKeETOB,
KkpaTtHbie 10, MOAMMCHIBAIOT MOJIHOCTHIO, OCTAIBHBIE - TOJILKO MOCIIEAHUE ITUDPHI.

B rpade «OTMeTkn 3eMin» BBITUCHIBAIOT U3 *KypHaia HUBEJIUPOBAHUS OTMETKU
CBSI3YIOIIUX M MPOMEKYTOUHBIX TOYEK IO TPacCe, BHIYMCIICHHBIE Ha MPAKTHUYECKOM
3aHsITHM Ne 5, ¢ OkpymieHueM 10 | cM. DTH OTMETKM Ha3bIBAIOTCA «UYEPHBIMHU
OTMETKaMu». 3aTeM BbIYEPUMBAIOT MPOJOJBHBIN MPOQMiIb, T.€. BEPTUKAIHHBIN
paspe3 3eMHOM MTOBEPXHOCTH O Tpacce.

Huxe nMHUM MKETOB CTPOSIT YCIOBHBINA IUIAH TPACCHl B BUJE MPSAMBIX U AYT B
MecTax mnoBopora. Ecim yrom mnoBopoTa TpacChl HampaBi€H BIEBO, AYTY



BBIUEPUHBAIOT BBITYKJIOCTHEO BHU3, €CJIM BIIPABO — BBIMYKJIOCTHIO BBEPX.
2.Cpeathb BBIBOIBI.
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1.ITotpoOHBII POAOIBHBIN TPOQUIIH IO Tpacce.
2.BriBO.

KonTposibHbIE BOTTPOCHI

1. JlaiiTe onpenenenne NoHATUS «ITIPOAOTbHBINA TPOPUITHY.

2.Ha ocHOBaHMHM KakuX JOKYMEHTOB CTPOMUTCS TMOAPOOHBIA MPOJOJBbHBIMN
npoduib?

3.YUT0 Ha3BIBAIOT ceTKOU TTpodris?

4.KakvMu yCJIIOBHBIMU 3HAKaMU Ha TUIAHE TPacChl 0003HAYAIOT KPUBBIE?

Ilpakmuueckoe 3anuamue No 7-8
[IpoekTrpoBaHue 1Mo NPoaA0IbLHOMY MPOPHUITIO TPACCHI

L]env: HAyUNTHCA BBINOIHATH TPOEKTUPOBAHUE IO TPOIOTIBHOMY IPOQHUITIO.
Obopyodosanue u NpuHaAONeHCHOCMU. KypPHAJ HUBEIMPOBAHUHU, KAJIBKYJSTOP,
YepTEKHBIE HHCTPYMEHTHI.

Ilpumeuanue: NCXOMHBIC NAHHBIE I POCKTUPOBAHUS TI0 TIPOJOIBHOMY MPOQUITIO
OepyTcs U3 mpakTUuyeckoro 3ausaTust Ne 5, 6.

5.11opsiioK BBITIOJTHEHUS

1. Hanectu Ha mnpomosibHbIM NpOodUIL MPOCKTHYIO JIMHUIO-YPOBEHL OpPOBKHU
ocHOBHOM TIomIaaku 3emisiHoro mosiotHa (B3I1). [IpoekTHyro JIMHUIO HAHECTH C
TaKUM PacyeToOM, YTOOBI COKPATUTh OOBEMBI 3eMJISTHBIX PaOOT, MPOEKTHAsI BHICOTA



B3I nomkHa HaXOAUTHCS KaK MOXKHO OJIMKe K JIMHUM MTOBEPXHOCTH 3eMin. Ha tpex
3aJ]aHHBIX TIMKETaX TIPOBECTU TMPOEKTHYIO JIMHUIO C OJHUM YKJIOHOM (JJiMHA
anemeHnTa npodpuis - 300 m).

[locne storo B rpade «IIpoekTHbIE YKIOHBD» HAHECTH HAKJIOHHYIO JIMHUIO (HAKJIOH B
CTOPOHY YMEHBIIICHUSI OTMETOK), TIOJT JIMHUEH yKa3aTh TOPU30HTATIBHOE MPOJIOKEHHUE (B
nanHoM cirydae 300 M), Hagl JTMHKUEH - BeTMUMHY YKIIOHA B THICSYHBIX.

2. BplUUCIUTD YKJIOH, NPOEKTHbIE W pPadoune OTMETKH. IIpOEeKTHBI YKIIOH
omnpezensercs no Gopmyne
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3.  Bpruaucnaurtes pabodrie OTMETKH TOYEK.

PaGoune oTMETKM paBHBI Pa3HOCTH MEXKAY TMPOCKTHHIMUA (KpacHbIMH) U
CYIIECTBYIOIIMMU (YEPHBIMH) OTMETKaMH 3emiid. Paboune OTMETKH yKa3bIBalOTCA
Haj npoekTHoM JmHued B3Il mns Haceimu (paGodasi OTMETKA TMOJIOKUTENIbHAS) U
HUKE MPOEKTHOM JIMHUU )11 BBIEMKH (pabodasi OTMETKa OTpUIlaTeIbHAs ).

4.0npenenuTh TOYKH HYJIEBBIX pabOT W pacCTOSHUS O HUX OT MHUKETHBIX
U TUTIOCOBBIX TOYEK.

Touku HyneBbIX PabOT - TOYKW, paboure OTMETKH KOTOPBIX PaBHBI HYJIIO.
PaccTosiHre OT TOYKM HYJIEBBIX pa0OT /10 OMMKANIIMX TOYEK MPOMUIIS BHIYUCIICTCS
o gopmyiie:

o
H44d

o

-

rne P, u P,- paboune oTMeTKH Touek 4 u B,

d— paccrosiHue MeX1y HUMU.

VYkazaTh pacCTOSTHUS JI0 TOUEK HYJIEBBIX padoT Ha mpoduiie.

5. Cnuenatb BBIBOJI.

ConeprxaHue oTyera

1.ITogpoOHBIl  TPOAOTBHBIA MNpOdUIb MPOSKTHOW JIMHUUM C HAHECEHHBIM
YKJIOHOM; TPOEKTHBIMHU, Pa0OYUMH OTMETKAaMH; PACCTOSHUEM JI0 TOYEK HYJIEBBIX



pabor.
2.BriBos.

KoHTpoabHBIE BONTPOCHI

I.YUto Takoe MpoeKTHas JUHUS W Ha KakOM YpPOBHE OHa YKa3bIBaeTCsi Ha
noApoOHOM Tipoduie?
2.Yto 03HayaeT MOHSTHUE «TOYKA HYJIEBBIX PA0OT»?
3.Kak Bprumcisiercs paboyasi OTMETKa TOUKH?

Ilpaxmuueckoe 3anamue Ne 9-10
OOpaboTka KypHajga HHUBEIUPOBaHUS NOBepXHOCTH. (CoOCTaBlIeHHE IIJlaHA
3eMJISTHBIX Macc

L]env: HayunTHhCS 00padATHIBATh KYPHAT HUBEIUPOBAHMS IMOBEPXHOCTH, COCTABIIATH
TJ1aH 3€MJISTHBIX Macc.

Obopyoosanue U NPUHAONEHCHOCMU: KYPHAT HHUBEIUPOBAHUU, KaJIbKYISTOD,
YEePTEIKHbBIE HHCTPYMEHTHI.

4 KpaTkue TeOpeTUIECKUE CBEICHUSA

HusenupoBaHue IOBEPXHOCTH MPOU3BOAMUTCA C LEIBIO IOINYYEHUS KpYII-
HOMACIITaOHBIX IUIAHOB MECTHOCTH C MaJlod BBICOTOM CEUEHHUS] TOPU3OHTAIIMU
(0,25; 0,5; 1 M) Ha paBHUHHOM MeCTHOCTH. Ha MecTHOCTH co37aeTcsl CeTh TOYEK,
ITOJIOKEHHE KOTOPBIX ONPEIENSIIOT B INIAHOBOM M BBICOTHOM OTHOWIEHUX. [limaHoBOE
MTOJIOKEHUE TOUEK OMPEIENSIETCS MPOJIOKEHUEM TEOIOJIUTHBIX XOJI0B, & BBICOTHOE -
TEXHUYECKUM HHUBEINPOBAHUEM.

CHauana pa30uBarTCs KBajaparbl co crtopoHamu 200-400 M, 3aTeM KBajpaThbl
BHYTpH ceTkH, crymas ux. [Ipu macmrade 1:2000 MmuHMManbHasi CTOPOHA KBaJipara
40 m, npu macmrabax 1:1000 u 1:500 — 20 m.

[Ipu pa3OuBke KBaapaToB cocTaBigercs adpuc. Ilo BHEIIHUM CTOpOHAM CETKH
KBaJpaToB IMPOKJIAJAbIBAOTCS TEOHNOJIUTHBIE W HHUBEIUPHBIE XOJIbl, KOTOpPBIE
MPUBSA3BIBAIOT K IIYHKTaM TOCYJApPCTBEHHOW TIeoJe3ndeckor cetu. KBaapatel co
ctopoHamu 100 M HUBETTUPYIOT KaXK]IbIil OTIENIBHO.

CHayasla HUBEIHPYIOT HApYXKHbIE KBaJpaThl, a 3aTeM BHYTpeHHHE. OTCUETHhI
3aIMCBHIBAIOT HA CXEME BHYTPHU KBaJpaTa y COOTBETCTBYIOIIUX TOUEK.

KOHTpOIB: Ha CTOpPOHE KaXIOro KBaApaTa CyMMBbl HAKpECT JIEKAIIUX OTCUETOB
JIOJDKHBI OBITh paBHBI MeXAy coOoil. Eciin pacxoxaeHusi He MPEBBILAIOT 5 MM, TO
BBIUHCIISIIOT MIPEBBILIEHUS MEXKY YIVIOBBIMU TOYKAMH BHEIIHUX CTOPOH KBAJpaToOB.
B 3aMKHYTOM MOJHUIOHE CyMMa CPEIHHUX MPEBBIICHUN NOJDKHA ObITh paBHA HYIIIO.
JlonycTrMas HEBsI3Ka B 3TOM CiIydae onpeAessieTcs mo popmyiie:

FXor=£10 * V1, MM,
I'JI€ 11 - YUCJIO TIPEBBIIICHUH.



JlommyCTMYIO HEBS3KY paclpeiesissioT TOPOBHY HA BCE MPEBBIMICHUS M BBIYUCIISIOT
BBICOTHI CBSI3YIOIIMX TOYEK (BEPIIMH BHEIIHUX KBAJpPaTOB), BBICOTHI BEPIIHH
OCTAJIbHBIX KB3JPaTOB OMPEICTIOT KaK MPOMEKYTOUHBIE TOYKH - 4epe3 TOPHU30HT
npuodopa.

[TopsiTOK BBITTOTHEHUS

1. ITo maHHBIM HUBEIMPOBAHUS TUTOIIAIM 10 KBajpaTaM (Tadi. 6, puc. 11):
a) BBIUMCIUTE B TUIIOBOM HHUBEJIMPOBOYHOM JKypHaJ€, BBIYEPUECHHOM B
MIPAKTHYECKON paboTe, aOCONMOTHBIE OTMETKH TOYEK KBAPATOB;
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0) Hanecure oTtmerkn Ha miaH kBagpatoB B Maciutade 1:500, mpuHsSIB ATUHY
CTOPOHBI KBajpata paBHyr 25 wMerpam (5x5 cm). I[lnan BeluepTHTE Ha
MUWJUJTUMETPOBKE. |

CrnocoObl MHTEPIIOIMPOBAHUS TOPU30OHTANICI M OCOOEHHOCTH X MPOBEICHHUS.
WNurepnonsinusa (nat.) - BcTaBKa BHYTpb. [log uHTEpnonsiueil B MaTeMaTHKE
MNOHUMAIOT BCSKHUH CHOCOO, C TMOMOIIBIO KOTOPOTO MOXKHO MO TaOjMile HaWTH
POMEKYTOUHBIE PE3yJbTaThl, KOTOPHIX HET HETOCPEICTBEHHO B TaOJIHIIE.

[Ipn pucoBke Tropu3OHTaNe Ha IJIaHaX MCHOJB3YIOT CIOCO0 «HA TJa3y
(BuzyanbHO). IIpenmnonokum, 4ro Ha IUIAHE WMEIOTCS TPU COCEIHHME TOYKHU C
noanucanubiMu  BbicoTamu 201.35, 203.30, 200.75 (puc. 10). Heobxomumo
MPOBECTH TOPU3OHTAIM C BBICOTOM cedyeHus peiabeda 1.0 M, TO ecTb HaAWTH
BHU3yaJIbHO TUIAHOBOE MOJIOkKEHNE TUHUN ¢ BbicoTamu 201, 202 u 203 m.
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B) BricuntaTh 00bEMbI 3eMJISTHBIX MACC:
- OMPEAEIIEHNE MPOCKTHOW BBICOTHI /'  Kak CpeIHEN Il JAHHOW TUIOIIAdKH:

S H 4N H Y H v Y,
no= = ——=
r n-4 ’

rae ), H;- cyMMa BBICOT TOYEK, MPHHAMICKAIIMX OJHOMY KBaapaTy; 71 - YKCIIO
KBaapatoB; OmnpenenseM padoure BHICOTHI JJIs1 KaKI0M BEPILIMHBI KBapaTa
hp=Hpp-H3gymn
Y 3aIMChIBAEM MOJI OTMETKOM 3eMJTn
CTpouM <«UIMHHIO HYJIEBBIX PabOT», TO €CTh JIMHHUIO MEPECEUYECHUS! TUIOCKOCTH C
MPOEKTHOW OTMETKOU (H,, ) ¢ TOBEPXHOCTHIO 3€MJIM WUJIU JIMHUIO, 110 KOTOopoi h = 0.
[lo nuHMSIM KBaapaToB, TAe «+/?» MEPEXOIUT B «-/T», HAXOAUM TOYKU HYJIEBBIX
pabot no popmyie:

rJie X~ paccTOsSTHUE OT BEPIIMHBI C /1; 10 TOYKU HYJIEBBIX paboT, M. Ha rutane manHoe
paccTOsIHUE OTKIIAABIBACTCS C YIETOM MacITada;
h - paboune TII0COBBIE U MUHYCOBBIC BBICOTHI, 0€3 3HaKa, M;

[- nmuHa cTopoHsI KBajapara, [= 25 M.
CoenuHsieM «HYJEBbIE TOUKID - TIOJIy4aeM JIMHUIO «HYJIEBBIX paboT»
r) CunraeM 00BEMBI 3eMIISTHBIX Pa0oT.
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File 1] Tipowesp nnuars Bz TREY eIl e pesacI

Puc. 11. [Ipumep mmana HUBEIUPYEMOM TOBEPXHOCTH

Conepxxanue oTyera

1. 2KypHan HMBEIMpPOBaHUS TOBEPXHOCTH.
2.11naH HUBEMPYEMOM TOBEPXHOCTH.
3.BeiBOz.

KoHTponbHBIE BOTPOCHI

1. C xako# 11e/1bI0 BBITIOJIHSIETCS] HUBEJIMPOBAHHUE MTOBEPXHOCTH?
2.HazoBuTE OCHOBHBIC CITOCOOBI HUBEIUPOBAHUS TTIOBEPXHOCTH.
3.Kak BBIYUCIISIFOTCS OTMETKH BEPILMH KBaIPaTOB?

Ilpaxmuueckoe 3anuamue No 11

CocraBiieHHe CXeM 3aKpeIUleHHs Tpacchl, pa3OMBKM U 3aKpEIJICHUS Ha
MECTHOCTH MaJIbIX UCKYCCTBEHHBIX COOPYXKEHUHN

Llenv: HAyuuTbCA COCTaBJIATH CXEMbl 3aKpEIUIEHUS Tpacchl, pa30MBaTh Ha
MECTHOCTH MaJlble UICKYCCTBEHHBIE COOPYKEHUS.

Obopyoosanue u NPUHAONEIHCHOCHMU. WUHCTPYKIIMOHHBIE KapThl, MIJUIUMETPOBAS
OyMmara, 4epTeKHbIC HHCTPYMEHTHI.

KpaTkue TeopeTnueckue CBeICHUS



Pa30uBouHblE pabOTHI SBIISIOTCS OJHUM K3 OCHOBHBIX BHJOB HH)KEHEPHO-
reoIe3NYeCKON NIeATeNbHOCTH. BBINOMHSAIOT MX AJI ONpenesieHUs] Ha MECTHOCTH
IUTAHOBOTO W BBICOTHOTO TIOJIOKEHMSI XapaKTEPHBIX TOUEK OCeM M IUIOCKOCTEH
CTPOSIIETOCs COOPY>KEHHS B COOTBETCTBUU C pabOUMMU YepTEKaMU MPOEKTA.

[IpoekT cooOpyKeHUsI COCTAaBIISIIOT Ha TOMOTpapUUECKUX IUIaHAX KPYIHBIX
MaciitaboB. OnpenensiorT pacrojoXKeHHe MPOSKTUPYEMOTO COOPYKEHHUSI OT-
HOCUTEIBHO OKpYKAaIOIIMX IPEJIMETOB M CTOpPOH cBera. Kpome Toro, Tomorpa-
(uyecknii IUIaH OMNpEAENseT CUCTEMY KOOPAWHAT, 3aJAlOlIyl0 IOJIOKEHUE Xa-
PaKTEpHBIX TOYEK U OCEH NPOEKTHPYEMOIO COOPYKEHHSI OTHOCHUTENILHO 3TOU
CUCTEMBI.

Pa3OuBouHble pPabOTHl JMAMETPATBLHO MPOTHUBOIOIOKHBI CheMOUYHBIM. [lpn
CbEMKE Ha OCHOBAaHMM HATYpHBIX H3MEPEHUN OMNPEAEISIIOT KOOPIMHATBI TOYEK
OTHOCHUTEJIBHO ITYHKTOB OIIOPHOM CETH.

[Tpu pa3zbuBKe ke, HA0OOPOT, M0 KOOPAMHATAM, YKa3aHHBIM B MPOEKTE, HAXOASAT
Ha MECTHOCTHU TOJIOKEHHE TOYeK coopykeHus. [lpu pa3OMBOYHBIX paboTax yribl,
PAcCTOSIHUSA U MIPEBBILIEHUSI HE U3MEPSIIOT, @ OTKJIA/IbIBAIOT HA MECTHOCTU. B 3TOM
OCHOBHAsi 0COOCHHOCTb pa30MBOYHBIX PaOOT.

['eonesnueckue pa3OMBOYHBIE pabOThI, CBA3aHHBIE C IIEPEHECEHHUEM IIPOEKTa
COOpPYXEHHSI B HATypy, IPECIEAYIOT LEJIb HAaWTH M 3aKPEIUTh IOJIOKEHUE Ha
MECTHOCTH €r0 OCHOBHBIX OCEH U JIeTalIel, COIEPKALIMXCS B TIPOEKTE.

Pa30uBKka OCHOBHBIX OCEW COOPY)KEHHSI B IUIAHE MOXKET OBbITh BBIOJHEHA
CJICAYIOIIMMU CIIOCOOaMU:

- TIOJISIPHBIM;

- IPSIMOYTOJILHBIX KOOP/INHAT;
- IPSIMOM YIJIOBOM 3aCEUKH;

- JUHEHUHOM 3aCCUKU;

- CTBOPHOM 3aCEUKH.
[TopsiioK BBITIOJIHEHHS.

1.Onpenenenue ykjaoHa BOJOTOKA
VYKIIOH BeIUHCSAETCS TI0 (hopmyie:

Jliis orpeneneHrst YKJIOHA TIPOKIIaIBIBACTCS TEOIOJIMTHBINA XOJT KaK MOYKHO OJIMKE
K Bojie. Ha mpoTuB Kak10 TOUKU Ha YPOBHE BOJIbI 3a0MBatOT KOJIbIIKKA Ha 20-30 cMm
BBIIIIE YPOBHS BOJIBI. Jlajiee, C TOUHOCTHIO O MM, U3MEPSIIOT OTMETKHA YPOBHS BOJIBL.
3aTeM 3aMepAIOT PACCTOSHHUE OT METKM JO0 BEpxXa KOJIBIIIKA W JAHHYKO PA3HUILY
BBIYHTAIOT U3 OTMETOK IMHUKETa)Ka.

2.Ilepenaua OTMETOK Yepe3 OBparu, BOJOTOKH.

Ecnu Tpacca mepecekaeT HErTyOOKHE OBparv, HUBEIUPOBAHUE BEAYT OOBIYHBIM
Coco0OM, TO €CTh IO JHY OBpara ONpEICISIOT TMPEBBIIICHUS MPOMEKYTOUHBIX
Touek. [Ipy oueHb KPyTHIX CKJIOHAX MPUMEHSIOT CIOcO0 BaTep-MACOBKH, B JTAHHOM
CJIy4yae MIPUMEHSIOT JBE PEMKHU U YPOBEHb.

3.CbheMKa MonepeyHoro pa3pesa.

Jlanabni B pabOThl HEOOXOIUM IS MPOSKTUPOBAHUS MOCTOBOTO IIEPEXO/Ia.
[TomepednbIM pa3pe3oM HA3bBIBAIOT (PHUTYpy, OTPAaHWUEHHYIO JMHUEH TOpPU30HTA



BOJIBI M JUHMEW aHA. YTOOBI MOMYyYWTh MOMEPEUYHBIA pas3pe3, pa3OuBalOT CTBOD,
NEPIEeHANKYISPHBIA K HANPaBIECHUIO PEKH B IaHHOM MECTE, KOTOPbIM 0003HA4atoT
BEIIKAMH U 3aKpEIUISIIOT CTOJ0aMHU. Y KPOMKH BOJBI 3a0MBAIOT JBa KOJbIIIKA.
OTMeTKH JTHAa PEKH MOIy4aroT npomepamu riayouH. Eciu mmpuna pexku 1o 500 w,
3a0MBAIOT JIBa CTOJI0a, MEXKAY KOTOPHIMU HATATUBAIOT KaHAT ¢ MeTkamu 5, 10 wiun
20 m.

4.CxeMbl pPa30MBKM UM 3aKpeIUICHHs] HAa MECTHOCTH MallbIX HCKYCCTBEH
HBIX COOPYKEHUM.

OCHOBHBIMH DJIEMEHTaMH pa30MBOYHBIX paOOT SBISETCS BBIHECEHHE Ha
MECTHOCTb: MPOEKTHOIO HAIMpPaBJICHMS JIMHUM WM TPOEKTHOTO YIja, MPOCKTHOM
JIMHUY 33JJaHHOW JIJTMHBI, TJTAHOBO-BBICOTHOTO TOJIOKEHUS IPOEKTHON TOUYKH, IMHUU
3aJJaHHOT0 YKJIOHA U NPOEKTHOM IIOCKOCTU. PabOThI BBINOJIHSAIOTCA C KOHTPOJIEM.
[IpoeKTHBIE YIIIbI BBIHOCSTCS HA MECTHOCTD TEOJIOJIUTOM OJTHUM TOJIHBIM MPUEMOM.

[lepeHeceHre HA MECTHOCTh JUIMHBI TMPOEKTHOM JIMHUMA TPOU3BOAAT B 3a-
BUCHUMOCTH OT TpeOyeMoil TOYHOCTH CBETOAAILHOMEPOM, OINTHYECKUM Jallb-
HOMEPOM, HUTSHBIM JIaJIbHOMEPOM, CTAIbHOM JIEHTOU WJIN PYJIETKOM.

OnpeneneHre Ha MECTHOCTH IUIAHOBOTO TOJOXKEHUS TOYKU IPOU3BOAMTCS
Croco0amMu MPSIMOYTOJIEHBIX, TIOJISIPHBIX KOOPIUHAT U CTBOPOB.

5.Haueptuts Ha MmwuMMeTpoBod Oymare B Macmradbe 1:5000 cxembl pa3
OMBKM M 3aKpEIUICHUS] Ha MECTHOCTH MajlblX HCKYCCTBEHHBIX COOPYKEHUH
(puc. 12).
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6. CenaTh BBIBOJIBIL.

COI[ep)KaHI/IC 0T4YCTa

1.Cxema 3akperieHHs pPa30MBKH M 3aKpEIUICHUs] HAa MECTHOCTH MaJlbIX
HCKYCCTBEHHBIX COOPYKCHUH.
2.BriBo.

KOHTpOJ'IBHI:IG BOIIPOCHI

1. Kakue pa®oThl BBITIOJHSIOT MIPH I'€0IC3MIECKOM KOHTPOJIE MPY BO3BEICHUHU
MaJIbIX UCKYCCTBEHHBIX COOPYKECHUI?

2.Kakumu mppeMaMu MOJIB3YIOTCS MPU Mepeade MPOESKTHBIX BBICOT HA JHO
KOTJ0BaHa?

3.Kak pa30uBaTh OCHM MaJIbIX HMCKYCCTBEHHBIX COOPYXEHUW M TPaHMIIBI MX
KOTJIOBAHOB?

IIpaxmuueckoe 3anamue Ne 12
[TocTpoenue mnomnepeyHbix Npoduiield HAChIIE W BBIEMOK COIVIACHO pabouuM
OTMETKaM U YKIIOHY MECTHOCTH

Lleny: HAYyYUTHCA COCTABJIATH CXEMbl 3aKpEIUVICHUS Tpacchl, pa3OuBaTh Ha
MECTHOCTH HACBIMA W BBIEMKH, HAHOCUTh Ha MECTHOCTHh MPOEKTHBIC OTMETKU U
JIMHUH 33/IaHHOTO YKIIOHA.

Obopyoosanue u nNpUHAOIEHCHOCMU. WHCTPYKIIMOHHBIC KapThl, MUJIIMME-
TpoBas Oymara, 4epTe)>KHbIC HHCTPYMEHTHI.

KpaTkue TeopeTnueckue CBeIeHUs

PaboTbl M0 BO3BEACHUIO 3EMIISTHOTO MOJIOTHA MPOU3BOASAT MOCIE TOTO, KaK Ha
MECTHOCTH BBITIOJTHEHA pa30MBKa TPaHUI] OTKOCOB HACKITIEH M BhIEMOK. PazOuBky
3eMJISTHOTO MOJIOTHA TMPOU3BOASIT HAa OCHOBAaHUU MPOJOJIBHOTO WU MOMEPEUHOTO
npoduiield Tpacchl, MO KOTOPHIM COCTABJISIOT paboune ueprexu. Pa3zdouBka
3aKJII0YAETCsl B TOM, YTO Ha MECTHOCTM HAXOISAT U 3aKPEIUISIIOT TOYKH Tepece-
YEHHUsI OTKOCOB HACBINEH M BBIEMOK, PE3€PBOB, KaHAB, KaBAJIbEPOB. BBIMOTHAIOT
pa3OMBKY MO TMOMEPEYHUKAM B Ka)XJIOW MUKETHOW M TUIFOCOBOM TOUYKaX HE pPekKe
yeM uepe3 50 M Ha npsmbeiXx 1 20 M Ha KpuBbIX. [lonepeyHUKH TPOBEIIUBAIOT
MEePIEeHIUKYJISIPHO K OCH TPAcChl, a Ha KPUBBIX - MO HaIpaBJICHUIO paguycoB. Ha
POBHOM MECTHOCTH C HEOOJIBIIIMM YKJIOHOM TOTIEPEUHBIX CKaTOB Pa3OMBKY BEIyT
OTKJIQJBIBAHUEM MPOEKTHBIX JIEMEHTOB MOMEPEUHOTO MPOPUISL.

Hachinb - TpyHTOBOE COOpY)XEHHE Ha Tpacce >KEJIe3HOAOPOKHOM JIMHUH,
MIOCTPOCHHOE B MECTaxX MOHWXEHUs penbeda, Ha Moaxodax K MOCTaM U MyTe-
IpoBOJaM M OOECNEUYMBAIOIIEE pa3MEIICHHE BEPXHETr0 CTPOCHHUS >KEJEe3HOJ0-
POKHOTO ITyTH Ha TPEOYEMBIX MPOEKTOM OTMETKAX BBIIIE TTOBEPXHOCTH 3EMJITH.

BriemMka - TpyHTOBOE COOPYKEHHE Ha Tpacce >KEIE3HOIOPOKHOW JIMHUU,



COOPY’KEHHOE MOCPEICTBOM HM3BbATUS IPYHTA HA 33JIaHHYIO NPOEKTOM IIIyOWMHY U
o0ecreunBaroIlee pa3MeIIeHUe BEPXHETO CTPOCHUS KEJIE3HOJOPOKHOTO IMYTH Ha
TpeOyeMbIX POEKTOM OTMETKAaX HI)KE MMOBEPXHOCTU 3€MJIH.

HOpSIIlOK BBIITOJIHCHU L

1. Haueptute Ha MujmmmMeTpoBoit Oymare B Macmrtade 1:5000 cxembl 3a-
KpEIUJICHUS TPACCHI KEJIE3HOU IOPOTH Ha MPSMON U KPUBOM.

PaboThl 10 3aKpernyieHuIo TPacChl BBIMOIHSAIOTCS JJIsi TOTO, YTOOBI 00ECIeUnTh
COOTBETCTBHE 3JIEMEHTOB COOPY’Ka€MOI'0 3€MIISTHOTO MOJOTHA MPOEKTY, a TaKKe
JUIL TOTO, YTOOBI KOHTPOJMPOBATH TPOU3BOACTBO pabOT. MecTomonokeHne Bcex
COOPYKEHHH, PETYCMOTPEHHBIX TIPOSKTOM, JTOJDKHO OBITH IIEPEHECEHO Ha MECTHOCTh
Ha OCHOBE MPOJOJBHOrO MNPO(UIIs, TUIAHOB U PadOUYMX YEPTEKEH COOPYKEHUI.
Kommiekc paboT MO 3aKperyieHHt0 TPacChl BKIIIOYAET: 3aKPEIUIEHUE IMUKETHBIX U
TUTFOCOBBIX TOYEK HA MPSIMBIX U KPUBBIX, 3aKPEIUICHUE BEPIIUH YIJIOB MOBOPOTOB,
pa3buBKy Oceil UICKYCCTBEHHBIX COOpYKeHUM  T.1. 2. [1o uCXOHBIM TaHHBIM (ITPHIL.
3) Haueptuth B Macirade 1:100 pa3OMBKY HACHIITM M BHIEMKH Ha KOCOTOPE COTJIaCHO
pabouuM OTMETKaM M YKJIOHY MECTHOCTH MeTojoM BarepracoBku. [llupuna
OCHOBHOM TIOIIAIKH 3eMJISTHOTO 1oJIoTHA b = 7,6 M (puc. 13).

I 13 CrEr 0 IAIH 0 LGERIEL

JI1st BBITIOJTHEHUST Pa30MBKU HEOOXOAUMO OIPENeTuTh paccTosue [y, u [ ot
OCH Tpacchl JI0 ToYeK / W 2 TIEPEeCeYeHHs OTKOCOB 3EMJITHOTO TIOJIOTHA C
MTOBEPXHOCTBIO 3€MJIHU:
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A€ n - MoKa3aTcjib YKJIOHa MECTHOCTH,

m - NMOKa3aTcJib YKJIIOHa OTKOCOB HACBIIIN WJIM BBICMKH,



b - 1mMpUHA OCHOBHOW IUIONIAJIKM 3€MIIIHOIO TOJIOTHA AJii Haceinu; H-
BBICOTA HACHITIN WM TTyOMHA BEIEMKH, M. J[J11 BRIEMKHU:
Ir=h4 0L
rie K - mmprHa KroBera nmoBepxy.
Onpenenutsb paccrosiue L, u l, | JUIS BRIEMKH:

Paccrosinue [y, u l, IPOKOHTPOIMPOBATH MO UYEPTEKY MOMEPEUHOTrO MPOQHIIs,
BBITIOJIHEHHOTO B MaciuTade 1:200.

Tak kak pa30uBKa OyAeT NMPOU3BOAMTHCA PEUKOH C YPOBHEM JJIMHOM 3 M, TO
OIPENIEISIIOT 1IEJI0e KOJIMYECTBO PeeK /', KOTOpOoe YIOXKHUTCS B pa3mepax / U /,, u
BEIIMYMHY OCTaTKa (a):

T

3.HadepTuTh CXeMbl BEIHOCA HA MECTHOCTh ITPOCKTHBIX OTMETOK W JIMHUW 3aIaHHOTO
YKJIOHA.
4.Cnenartb BEIBOJEI.

Conepxxanue oTyera

I.Cxema 3akperuleHHsT TpacChl JKEJIE3HOM JOPOIM Ha TMpsSAMOM W KPUBOM,
BBITNIOJIHEHHAs] HA MUJJTUMETPOBOM Oymare.

2.Yeprex pa30MBKM HACBITM U BBIEMKH Ha KOCOTOPE COTJIACHO pabOYMM OTMETKaM U
YKJIOHY MECTHOCTH.

3.Cxema BBIHOCA Ha MECTHOCTB ITPOEKTHBIX OTMETOK U JIMHUM 33JJaHHOTO YKJIOHA.
4.BbIBO/I.

KoHTposibHbIE BOIIPOCHI

1.C xako¥i 1eJbI0 3aKpeIuIsieTCs Tpacca KeJIe3HOM 10poru?

2.Kak Ha MECTHOCTB BBIHOCSIT IPOEKTHBIE OTMETKHU OT/IEJIbHBIX TOUEK?

3.Kak Ha MECTHOCTHM CTpOAT JIMHUM 33JaHHOrO yKiIoHa? HaszoBuTe OCHOBHBIE
CIIOCOOBI.

4.B 4yem 3akiirouaeTcsi pa30MBKa Ha MECTHOCTH HACKITIEH U BHIEMOK?

S.Ilepeuncnure H3BECTHBIE BaM CHOCOObI Pa30MBKM HACHIIEM W BBHIEMOK Ha
MECTHOCTH.

IIpaxmuueckoe 3ausmue Ne 13-14
[TocTpoenue mpoaoaHHOTO MPOQIIS CYIIECTBYIOMIETO KEIE3HOAOPOKHOTO Iy TH

Ienv: HaydUTHCS CTPOWUTH MPOJOIBHBIA TPO(UIH CYIIECTBYIOMIETO KEJIe3-
HOJIOPOYKHOTO TTYTH.
Obopyoosanue u NPUHAONEHCHOCTIU. YEPTEKHBIE THCTPYMEHTHI.



Kparkue TeopeTudyeckue CBeICHUs

[IpononbHBIA MpOodUIL - BEPTUKAIBHBIM pa3pe3 MECTHOCTU BIOJb TPACCHI -
UCIIOJB3YETCS I MPOCKTUPOBAHUSA JIMHEWMHOTO COOPYKEHUA, ISl MOACYETa
00BEMOB 3eMIISIHBIX pa0OT MPHU €ro CTPOUTETHCTBE.

[IpoonbHBIA TPOPMIL COCTABISETCA IO pe3yJibTaTaM pacdeTa 3JIEMEHTOB
Tpacchl (IJIAHOBAasi YacThb) U HUBEIUPOBAHUS TPACChl MO MHUKETaxy (MpoduiabHas
4acTh) HA MIJUTUMETPOBOM OyMmare mupunHoit 297 mm mwiu 594 mm. [IpomonbHerii
npoduias uMeeT 2 macimrTada: rOpu3OHTaNbHBIN (1 gopor oobryHO 1:5000 u
1:2000) u BepTuKanbpHbI, B 10 pa3 KpynHee TOPU30HTAIBHOrO (IJIs1 aBTOAOPOT
cootBeTcTBeHHO 1:500 1 1:200).

Ha mnpomonsHOoM mpoduie pazmemarT ¢akTudeckue (MoJyuyeHHbIE B pe-
3yJbTaT€ W3MEPEHUN) U MNPOEKTHbIE (MOJIyYEHHBIE B pE3yJbTaTe pa3pabOTKU
IIPOEKTa) JaHHbIE, KOTOPBIE PACIONaralT B CIEHHAIBHBIX I'padax, o0pa3yrommx
TaKk HaszbIBaeMyro ceTky npoduis. Coaep:kaHue U pacrnosioxeHue rpad B ceTke
npouIs onpenesieTcs: BUIOM JIMHEHHOTO COOPYKEHUSI.

Cetka 1100010 IPOJOIBHOTO MPO(UIISL COCTOUT U3 TPEX YACTEM:

- (pakTUYECKUX JAHHBIX - PE3YJIbTATOB pa30MBKU U HUBEIMPOBAHUS TUKETAXKA;

- IPOEKTHBIX JIaHHBIX B TOPU3OHTAJIBHOW IJIOCKOCTU (B IUIAHE) - PE3YJIbTATOB
pacyeTa 3JIEMEHTOB TPACCHI U KPYTOBBIX KPHUBBIX;

- POEKTHBIX JAHHBIX B BEPTHKAIBHOW MIIOCKOCTH (B Mpoduiie) - pe3yibTaToB
pacyera JUIMH MPOEKTHBIX NPSIMBIX, MX YKJIOHOB M BEPTUKAJIbHBIX KPHUBBIX,
COMNPATAIONINX HAKIOHHBIE JIMHHH.

[IpoaonbHbIi TPOGUIL CTPOUTCS B TAKOM MOCJIEI0BATEIHLHOCTH:

1. BeluepunBatoT ceTky npo¢uias Ha MWUIMMETPOBOM Oymare M Haj HeHl
NOJANMKUCHIBAIOT TPHUHAThIE MacIITadbl TPOQPUIS: TOPU3OHTAIBHBIA M BEPTH-
KaJIbHBIN.

2.B rpade «Paccrosuus» crpost 100-MeTpoBbie OTpe3KH (MUKETHI) U TUTFOCOBBIC
TOYKHU B TOPU3OHTAIILHOM MaciTade npoduis (s macmrada 1:5000 ato oTpesku
no 2 cM, ans macmrada 1:2000 - mo 5 cm). BHyTpH KaKI0ro MUKeTa BHIMHCHIBAIOT
pPAacCTOSIHASA MEX]Ty COCEIHUMM IIIFOCOBBIMU TOYKAMH, OTAEISS UX BEPTUKAIBHBIMU
JIMHUSMU, KOTOPBIE TIPOAOIDKAIOT HaJl BepXHEn JinHuen npoduiss. Cymma pacCTOSTHUN
BHYTpPH MTUKETA JOKHA ObITh paBHa 100 M.

3.B rpade «IIukets» moanuceiBatoT HOMepa nukeToB 0, 1, 2, ... u T.11.

4.B rpade «OTMETKH 3eMJIN» BBIMUCHIBAIOT U3 «OKypHasia HUBETMPOBAHUS TPACCHD»
HAa TPOAODKEHUH BEPTUKAIbHBIX JIMHUN Tpadel  «PaccrosHusy»  OTMETKH,
OKpYTJIEHHBIE 10 1 CM, COOTBETCTBYIOIUX MTUKETOB U IIJIFOCOBBIX TOYEK.
5.0mpenenstor BBICOTY BEpXHEH JMHMM CETKM Npoduis, OT KOTOpod OymayT
OTKJIA/IbIBAThCS (DAKTUYECKHUE BBHICOTHI OCEBBIX TOYEK TPACCHI - YCIOBHBIA TOPU30HT
VT'. 3nauenue YI' 10mkHO OBITH KpaTHBIM 5 M M TaKuM, 4TOOBI camasi HU3Kasl TOYKa
TPacChl PACIOJIOKUIACH BBILIE JUHUU Y] Kak MUHMMYM Ha 5 CM U1 BO3MOYKHOCTH
pa3MELIEHUs T€OJIOTMYECKUX JaHHBIX. To ecTh uist onpeaenieHust Y1 u3 HauMeHblIen
OTMETKA OCEBOM TOHKHM TpPacChl CIEAYET OTHATh NSATUKPATHYIO BEJINYHHY
MMEHOBAaHHOTO BEPTUKAJIBHOTO MaciTaba M TMOJYYEHHOE YHCIO OKPYIJIUTh C
YMEHBILIEHUEM JI0 YuCia, KpaTHOro 5 M (Ha puc. 14 MMHHMMallbHas OTMETKA paBHA



163.30, maTuKpaTHas BEIMYMHA UIMEHOBAHHOTO BEPTUKAJIBHOIO MacmiTaba 2 M ¢ 5 =
10 M u yucno 153.30, okpyrJIeHHOE ¢ YMEHBIIIEHUEM JI0 KPaTHOTO 5 M, OyJeT paBHO
150.00, To ectp YT - 150.00).

6.01 nuauun YI' BBepxX OTKJIQABIBAIOT B MPUHATOM BEPTUKAJILHOM MacIiTade
npodusisi Ha COOTBETCTBYIONIMX JHHHSIX OTPE3KH, PaBHbIC PA3HOCTU BBICOT TOYEK
TPacChl M YCIIOBHOTO TOpH30HTA. KOHIBI TOCTPOEHHBIX OTPE3KOB COEIUHSIOT
NPSMBIMU JIMHUSMU U TIOJIY4YalOT JJOMaHYIO JIMHUIO, KOTOpas sIBIsieTCS (PaKTHYeCKUM
npo¢uIeM Tpacchl.

7.B rpade «Ilnan Tpaccen MPOBOIAT CPEIHIOI JIMHUIO - BRITSHYTYIO OCh JOPOTH, H
Ha HEH CTPOAT B TOPU3OHTAILHOM MaciTade npoduiis Bce BEpIIMHBI yriioB BY 1o nx
MUKETAXHBIM 3HAYEHUSIM U OuccekTpucam b, o0o3Hadast yribl MOBOPOTa TPACCHI
CTpENKOH, TpuyeM OuccekTpuchl b OTKIameiBalOT OT OCH B CTOPOHY,
IIPOTUBONOJIOKHYIO YIIIy MOBOpoTa Tpacchl. Kpome Toro, B 00€ CTOPOHBI OT OCU
JIOPOTU CTPOSIT TOPU30HTAJIBHBIM IIJIaH IIOJIOCHI BIOJIb TPacChl MO JaHHBIM
NUKETAKHOT'O )KypHaa.

8.B rpade «Ilnan npsMbIX U KpUBBIX» MIPOBOJAT CPEIHIOKO JIMHUIO U HAa HEW CTPOST
B TOPU3OHTAJBHOM Maciutabe mnpoduis TOYKH Tpacchl MO HUX MHKETAKHBIM
3HaueHusM: 0, Bce HK u KK, K. Touku HK u KFC otnenstor 11K BepTUKaTbHBIMU
JVHUSAMH, MEXKIY KOTOPBIMH Ha MOBOPOTAaX MPOBOJAT IMPSAMBIE T'OPU3OHTAIBHBIC
JIMHUM B 5 MM OT OCEBOW JIMHUM - BBIIIE, €CJIU YIOJl IOBOPOTA, a NPABbIil, U HUXKE,
€CJIM YTroJl IOBOPOTA, a JIeBbIid. OCEBYIO JTUHUIO HA IOBOPOTE YOUPAIOT.
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Bnone BepTUKanbHBIX JIMHUAW, OIPAaHUYMBAIOMIMX KPHUBYHO, BBIIUCHIBAIOT
COOTBETCTBEHHO cJieBa W crpaBa mnukertaxsble 3Hademn HK u KK (Tombko
TUTFOCOBYIO YacTh), a BHYTpU KpuBOH - ee 3neMeHTsl: a. R. K, b, JI. Hag npsmeivMu
BCTaBKAMM BBIITMCHIBAIOT UX JJIMHBI B METPaX, @ CHU3Y - UX IUPEKLIN-OHHBIC YIJIbL.

HOpSIIlOK BBIITOJIHCHU L

I.IlocTpouTh MPOAONBHBIA TPOPUIH KEIE3HOJOPOKHOTO IMYTH MO  CYIE
CTBYIOUIMM OTMETKaM TroioBoK penbcoB CI'P. Huza OartnmactHoro cinos HBC u
3emu (npuil. 4, cm. puc. 14).

HcxonHbIMH  JTaHHBIMU JUIE  COCTABIICHHUS MPOJOIBHOTO MPOdUIIs Tpacchl
SBJSIIOTCSL TMKETaKHAsI KHUO)KKA, 0O0paOOTaHHBIN JKypHAJl HUBEIMPOBAHHS TPAaCCHhI,
BEJOMOCTh TMpSIMBIX M KpuBbIX. llpomoneHblii mpoduiabs cocTaBiseTcss Ha
MUJUTMMETPOBOM Oymare B KapaHjaile. | Opu30HTaIbHBIM Maciitad MpoJOIbHOIO
npoduis - 1:5000, Beprukanbhblii - 1:500. [locTpoeHne HaYMHAIOT ¢ BRIYEPUUBAHUS
cetku npoduiisi. Popma, pazMepsl U Ha3BaHUs rpad CETKU NMoKa3aHbl Ha puc. 11.

[Topsimok mocTpoeHus MpPoJOJLHOTO MPO(UIIS ONMKUCAH B MPAKTUYECKOW pabore
Ne 6.

2.Cnenarb BEIBOJEL.

Coneprxanue oTyera

1.ITpoosibHEII poduIb CYIIECTBYIOLIETO KEJIE3HOAOPOKHOTO My TH.
2.BoIBOS.

KoHTpoabpHBIE BOTPOCHI

1.C kakoil 1enbl0 TPOM3BOMAT CHEMKY IUIaHA UM TPOGWIsS CYIIECTBYIOIIETO
JKEJIE3HOJOPOKHOTO MyTH?
2.Kakue paOoTbl BXOJST B KOMILIEKC pabOT MO ChbeMKe T1aHa U mpoduist rr/Tu?

3. Ilepeunicnure  CrOCOOBI  CHEMKH  CYIIECTBYIOIIMX  KEJIE3HOIOPOKHBIX
KPHUBBIX.

IIpakxmuueckoe 3auamue Ne 15
[TocTpoeHue monepedHbIx MPoQHIeH CyIMEeCTBYIONMIETO KEIE3HOA0POKHOTO My TH

Llenb: Hay4WTBCA CTPOWTH TMOMEPEYHBI TPO(GUIL CYIIECTBYIOIIETO Kemes3-
HOJIOPOKHOTO TTyTH.

Obopydosanue u NpUHAOIEHCHOCMU. YEPTEKHBIC UHCTPYMEHTBI, MHJUTUMETPOBAs
Oymara.

Kpatkue TeopeTnueckue CBeIeHUs

[Tonepeunbie mpouaM CTPOAT HA MPOJOIBHOM HpPOQUie, €Cau UX KOIUYECTBO
HE3HAYUTENbHO. B 1ensx mnpocToThl BBIYHMCICHUH OOBEMOB 3E€MIIIHBIX pPadoT
TOPU3OHTAIBHBIA U BEPTUKAIBGHBIA MacHITa0dbl MOIMEPEUHBbIX Mpoduiel BHIOUPAIOT



OJMHAKOBBIMA M OOBIYHO DPABHBIMHU BEPTHKAIBHOMY MaciTaly MpOJ0JIbHOTO
npoduiss. Macmrad nonepedyHsix Npoduiel MOANUCHIBAIOT MO MaciiTabaMu
MPOJIOJIBHOTO MTPOQUIISL.

OceBble TOYKHM TONEPEYHBIX MpO(riel Mo BO3MOMXHOCTH PAaCMoiaraloT Ha Co-
OTBETCTBYIOIIUX OpJMHATAX BBIIIE JIMHUM (HAKTUUECKOTO MpOo(uisi U MpU HEoOXOo-
JMMOCTA Ha Pa3HbIX YPOBHSX. JIJIs1 KaXIIOro morepeyHoro mpoduis BbMEPYUBAIOT
TOJIBKO OJIHY TOPH3OHTAIBHYIO Tpady a1 paccTosiHui mmpuHON 5 MM. Tloa HrpkHEH
JMHUEHN 3ToM rpadbl NOAMUCHIBAIOT MUKETAXX OCEBOM TOUKH MOMIEPEUHUKA.

BrpaBo u BIE€BO OT OCEBOM TOUKM OTKJIAJBIBAIOT B MPUHSATOM Maciurade
pacCTOSIHUS TIOTIEPEYHMKA, 3aMCHIBAIOT UX B rpade paccTOsSHUM, a Ha TepIieH-
JUKYJISIpax OT JIMHUU BbIOpaHHOro YI' B TOM k€ MacITade CTPOST OKPYIJIIEHHBIE 110
1 cM BBICOTBI, KOTOpBIE 3alMCHIBAIOT BJOJb CBOMX OpJAMHAT copaBa. JHaueHue Y[
MONEPEYHHKA BBIOMPAIOT TAaKUM, YTOObI HAMMEHBIIAs €ro Op/IMHaTa ObLIa HE KOpode
3 cM (U1 BO3MOKHOCTHU pa3MELLEHUs 3aIICH BBICOTHI).

KOHIBI TOCTPOEHHBIX NEPIEHAMKYISIPOB COCIUHAIOT, B PE3yJbTaTe€ YEro
noJIy4aroT aKTHUEeCKUi Mpoduib MONepeyHUKa.

[Tonepeunsie mpopuar BMECTE C MPOAOIBHBIM MPOPUIIEM MTO3BOJISIOT BHIUHUCINUTh
00bEMBI 3eMJISIHBIX pa0OT MPH CTPOUTEIBCTBE JKEIE3HOM JOPOTH.

HOpSIIIOK BBIITOJIHCHU

1. Iloctpouts mnomnepeuHbli NpoPUIb KETE3HOAOPOKHOTO MYTH IO CY-
HIECTBYIOIIMM OTMeTKaM roioBok penbcoB CI'P, Huza OamnactHoro cios HBC u
3emud (mpuit. 4, puc. 15).

Jis monmydenust uHGoOpMauuK O penbede B MEPHEHAMKYJISIPHOM K Tpacce Ha-
NpaBI€HUM, MPU HU3BICKAHUM Tpacchl pa3OuBaroTcs mnonepeunsie npodwm. [lpu
BBIIIOJTHEHUH TPAKTUYECKOM PA0OTHI TOMNepeuHble Npo(UiId BbIYUEPUMBAIOTCA HA
MWUTUMETpoBOi Oymare. I[lpu mocTpoeHnn nonepeyHoro mpo@uiis ropyu30HTATbHBINA
macirab mpuaumaercs paBHbiM 1:1000, a BeptukamsHbii — 1:100. [loctpoenue
HONEPEYHBIX MPoQUiIeH MPOU3BOIAT B CIIEAYIOLIEH MOCIEA0BATEILHOCTH:
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CTHCTEH CRITH

[HALL 1A | IHE : 12

Pac 15 Cxown momspouscro modoing.

- BBIYCPUYHMBACTCS CETKA, COCTOSIIAs W3 JBYX CTPOK: HWXKHAS - CTpOKa
paccTosiHuM, BEPXHSS - OTMETKU 3eMIIH (CM. puc. 15);

- TI0 TIEHTPY CETKH TMOJMUCHIBACTCA MHUKETAXHOE 3HAYCHHWE TOYKH, Ha KOTOPOU
pa3ouT nonepeuHbIid MPopuUb;

- B HW)KHEW CTPOKE CETKM 3allMChIBAIOT PACCTOSHUS MEXIY TOYKAMH TO-



nepeyHoro mpoduis;

- U3 )KypHaJla HUBEJIMPOBAHUS TPACChI BLIOUPAIOTCS BBICOTHI XapaKTEPHBIX TOUYCK
MorepeyHoro mpoduiIst ¢ OKPYIJICHHUEM JI0 CAHTHUMETPOB M 3aIlMCHIBAIOTCS B
BEPXHIOIO CTPOKY CETKH.

2. Cnenartb BBIBOJIBL.

Conep:xanue oTyeTa

1.ITomepeunsiii mpohuIb CYIIECTBYIOLIETO KEIE3HOAOPOKHOTO My TH.
2.BeiBog.

KOHTpOJIBHI:IG BOIIPOCHI

1. Kakue Touku mojjiexar ChbeMKE MPU HHUBEIUPOBAHHU MONEPEUHOTO MPOuUIIs
YKEJIE3HOJOPOKHOTO MTyTH?

2. Ilepeurcaure ciocoObl CbEMKH CYIIECTBYIOIIUX JKEJIE€3HOAOPOKHBIX KPUBBIX.

3.Kakoil cmoco0 ChEeMKM CYHIECTBYIOIIMX KpPUBBIX HAXOAWUT HauOOJIbIlIee
npuMeHeHue Ha npakTuke? Yem 310 00yciioBIEHO?
[lepeuricnnre OCHOBHBIE JOKYMEHTBI, N0 KOTOPBIM COCTAaBIIIOT MPOAOJIBHBIE W
nonepeyHbie NpoduIn.

[IpakTueckoe 3ansaTue Nel6
BrinonHeHne ropu3oHTaIbHOW MPUBA3KU 3IAHUKA HA TEHEPATBHBIX IIaHAX
OT CYIIECTBYIOIINX OOBHEKTOB.

[logroToBka pa30OMBOYHBIX JaHHBIX U  pa30MBKA 3/IaHUA  CIOCOOOM
OPSIMOYTOJIBHBIX KOOPAMHAT C UCIIOIb30BAHUEM CTPOUTEIIBHOM CETKU
Crioco6 mpuMeHsieTcs MpU HaJU4YUKd Ha MECTHOCTH CTPOMUTENILHOM CETKH.
KooparHatel BEpIIMH CETKH BBIPAKEHBI B YCIOBHOM cucrteMe. Ocu 3aaHUSA
napajuiesIbHbl TUHUSM CTPOUTEIIBHOU CETKHU.
3amaBasch KOOpJIMHATaMH TOYKM A M 3Has pa3Mepbl 371aHus (puc.28),
BbIYMCIIIeM KoopauHaTsl Touek B, C, D u 3anuceiBaeM pe3ynbTaTsl B TaOMILy 23.
[Tonw3ysack koopauHaTamMu Ta01.23, BEIUUCISAEM JaHHBIE JJIs1 pa3OMBKU: AXa
= 18.00 mM; Ay = 6.00 m; Axg = 18.00 m; Ayg = 36.00 m. [lonmyueHHbIe JaHHbBIE
HAHOCAT Ha pa3OMBOYHBIN yepTex (puc. 29). Pa30MBOYHBIN YepTeX - ATO CXeMa,
Ha KOTOPOH MOKa3aHbl MyHKThI pa30MBOYHOI OCHOBBI, BBIHOCUMBIE HA MECTHOCTb
TOYKM W pPa30MBOYHBIC 3JIEMEHTHl. Pa30MBOYHBIE 3JEMEHTHI - 3TO DJIEMEHTHI,
KOTOpbIE HEOOXOJUMO MOCTPOUTh HAa MECTHOCTH Il OOO03HAYEHUsS MPOEKTHBIX
TO4YeK (yTJIbl, JJIMHBI JUHUHM, IPOCKTHBIE OTMETKH). [lanee, mpou3BoauM pa30UBKY
3J1aHUs, JJI1 Yer0 Ha MECTHOCTH C MOMOIIBIO TE€OJOJIUTAa U JICHTHl OTKJIaJbIBAEM
orpe3ku pm = Ay, = 6.00 M. u pn = Ayg = 36.00 M. 1 3aKperuIieM KOJbIIIKaMU
TOYKHA M U N.



C D)
Tabnuya 23
Koopaunatel, M
EOA A Touka |X \Y%
A B A 98,00 | 46,00
- aX A |
PO B 98,00 76,00
C 110,00 | 46,00
— Y - > v D 110,00 | 76,00
AYx (B n 9
AYg
' +120 A
< >
Puc. 28 C D

CtpouM ¢ TOMOIIBIO  TEOJ0JIUTA

nuaroHanu AD m BC, m yGemutbes, 4TO
omuOKH B TUHUAX He mpebimaioT 1:2000.

36

IpsSIMBIE YIIIBI B 3TUX TOYKAX, OTKJIAIbIBAEM A T T B
muHrd MA = Ax = 18.00 M. umC = 18 + 12 = a
30.00 v, nB=Ax = 18.00 M. unD = 18 +12 = L5 18
30.00 M. 1 3aKperuIieM KOJBIIIKAMYU TOYKH A
uC,BuD. w2 |

JUist  KOHTposis CclieyeT HU3MEpUTh B — n >
JUMHBL cTOpoH 31aHus AB u CD, a Taxke N . 9

Puc. 29. Pa36uBouHbIil uepTex

[IpakTnueckoe 3anstue Ne 17
[TocTpoenue pa30MBOYHOrO YEPTEXKA, BHIOJIHEHUE PACUETOB.

IToaroroBka pa3OMBOYHBIX JAHHBIX W pa30MBKa 3JaHUSI CIIOCOOOM MOJISPHBIX
KOOpJIMHAT

Cnocob mpumeHsieTcss Ha OTKPBITOM W YJOOHOW IJisi M3MEpPEHUsl JIMHUU

mectHOocTH. [lycTh Ha muane, Hanmpumep, macmrada 1:1000 3ampoekTHpOBaHO

3nanue, ocb AB koTtoporo HemapamienbHa ucxonHod sumHun MN  (puc.30).

Heo0xoaumMo BBIYMCIUTH pa30MBOYHBIC SJIEMEHTHI: YIIbl 31 U [, U ATUHBI JUHUNA



d; u d,, KOTOpBIE HYXKHBI JIJIs1 PA30MBKH 37aHUSI HA MECTHOCTH.

¢

L] N
Puc.30

3ajaya pemaercs B TAKOM MOCIEI0BATEILHOCTH: KOOPIUHATHI X| U Y| TOUKH
A ¥ TUPEKUUOHHBIA YTOJl OLap ONPEAEISIIOTCS rpaduyecKku, KOOPAUHATHI X, U Y
TOUYKH B BBIUMCIIAIOT 110 popMyTIam:

X,=Xx;+d-cosr,y,=y; +d-sinr,

rae d = AB - oCcb 31aHHS.

[Ipu  pemenun  oOpaTHOM  TeOJE3MYECKOM  3aJayd,  BBIUYUCISAIOT
JUPEKIIMOHHBIE YTIbl U 1uHbl TuHud MA n NB, onpenensror KoopauHaThl TOYEK
A n B. Koopaunate! ucxonssix Touek M u N U qupekiimoHHslil yros auaun MN
U3BECTHBI U3 PE3yJIbTaTOB OOPAOOTKU TEOAOIUTHOTO XOA.

[Ipumep BbluUCIHEHUS HJs1 pa3duBku ToNsipHBIM criocobom d 80,00
npuBezieH B Tabm.24, 25.

Tabnuya 24
Iapamempuol A, B
AR 70°15'
r CB:70°15'
X +810.40
Xo +837,43
AX +27,03
7 +494,20
y2 +569,49
Ay +75,29
Tabnuya 25

Brruncnenne nMpeKIMOHHbBIX YIioB U JUINH JuHuii MA u NB

Hcxoouwvle

Iapamempol MA, m NB, m oanmvie, M



X1 +750.35 +787.04 xm = +750.35
X2 +810.40 +837.43 ym = +464.28
AX =X, - X; +60.05 +50.39 Xy = +787.04
yn=+606.15
Vi +464.28 +606.15 omn = 75°30
y2 +494.20 +569.49 oM = 255°30
Ay =y, -y, +29.92 - 36.66 Koopaunatsl
tgr +0.49825 - 0.72753 Touek A u B
pymO 1 CB:26°29'05" CB:36°02'13" B3ATHl U3 TaOIL
o 26°29'05" 323°57'47" 16. $10.40
Xa =+ .
d= (A)c)2 +(Ay)2 67.09 62.31 ya = +494.20
xg = +837.43
d- Cﬁ':r _ sﬁlyr 67.09 62.31 yp = +569.49

Bl = OMmN - OpmaA = 49°00.9° Bz = ONB - OnM = 68°27.8’

67.09

49°01°.0

Puc.31. Pa30ouBouHbIil uepTex

[To nanHbIM pa3OuBOYHOrO uyepreka (cM. puc.31) Ha MECTHOCTHU CTPOST
yribel B; u B,, oTknaasiBatoT pacctosiHus d; u d, u momyyaroT Touku A u B,
KOTOPBIE 3aKPEIUISIIOT KOJIbSIMHU.

JI1s1 KOHTPOJIsE U3MEPSIIOT JIMHUI0 AB, 3aTeémM nmocTpoeHrneM NmpsiMbIX YIJIOB B
toukax A u B u muauii AC u BD nonyyarot Touku C u D, KOTOpbI€ 3aKpENIsIOTCA
KOJIbSIMHU.

s xoHTponst u3MepsitoT och 3mganuss CD u amaronanu AD u BC.
OTtHocuTeNbHAsT OMMOKA Pa3HOCTH MEXKIYy H3MEPEHHOM M MPOEKTHOM JMHHEH
noJkHa ObITh He 607ee 1:2000.

[IpakTuueckoe 3ansitue Nel§.
[TocTpoenne TMHUM 3aIaHHOTO YKJIOHA.

Brimonnenue IIPUBA3KHU BHaHHﬁ Ha TICHCPAJIbHBIX INNIAHAX OT OIIOPHBIX
reoIC3NICCKUX ITYHKTOB.



[loaroroBka pa3OMBOYHBIX JAHHBIX U pa30MBKa 3[aHUSA CHOCOOOM JIMHEHHBIX
3aceuex
Cnoco6 MMHENHBIX 3aceUeK MPUMEHSIETCS] Ha POBHOM OTKPBITOM MECTHOCTH,
Korjga mnpoekTHele pacctosiuus d;, d,, di, ds (puc.32) He NPEBBINAIOT JJIUHBI
MepHOro npuodopa.

Puc.32

Koopaunater Touek M u N u anivna nuHuit dyy U3BecTHBI (Tabi1.26).

Jiist pelienust 3a1a4n CHavaiaa He00X0IMMO OTPEETUTh KOOPAUHATHI TOUYEK
A uB.

Koopaunatel Touku A(Xp, ya) ONpPENENstOTCs TpapUYecKd MO IUTaHY C
UCIIOJIb30BAaHUEM TIONEepeyHOro Maciraba u usmepurens. Koopaunatel Touku B
OTIpPENEIAIOT N0 (popMynam:

Xg = Xs + dap -CcOS O

YB = Ya + dap - Sinay

r€ dsp — IPOCKTHAS IJIMHA 30aHUA,

Oap — NHUPEKUMOHHBIA Yroji JIMHUM, OINPEAEIseMbld TPAaHCIOPTUPOM IO
TJIaHy.

PesynbraThl BeIUMCIEHU KOOpauHAT Touku B narotcs B Ta6m.27.

3aTeM ompenesitoTcs KOOpaAuHaThl Touek P, Q, Z. Jliis 3toro:

1. Otpesku a, b, c CHUIMAIOT C IJIaHa, a OTPE30K [ BBIYUCIISIIOT 110
dbopmye
l=dMN-(a+b+c) .

2. Bprumcnaroor 3HadeHus koddduuueHtos k, k, (Tacn.28.) mo
dbopmymnam:
kx:xN_xM; ky:yN_yM'

dM—N dM—N

3.  Hcnonb3ys paccTosHus, a, b, ¢ 1 3HaYeHUSI KOIPPUIUEHTOB K,

k, onpenensrorcst koopauHatel Toyek P, Q, Z no dpopmynam:

xp=xy+kc-a;, yp=yu+k -a;

Xo=xp+ kb, yo=yp+k, b

Xz=Xxp+kc-c; yz=yo+k

JI7s1 KOHTPOJISI BBIYUCIIAKOT KOOPAUHATHI TOYKU N.

XN:XZ+kx'l,' yN=y2+ky'l-

Pe3ynbraThl BeIunciaeHu koopauHaT Touek P, Q, Z npuBondar B Ta6:1.29.

Pemas oOpatHble reofie3ndyeckre 3aauu, HaXOASAT MPOECKTHBIE PACCTOSHUS
d;, dy, d;, dy (1a61.30) 1 HAaHOCAT WX Ha pa30MBOYHBIN YepTexk (puc.33).

[ToneBpie pabOTHI MO MEPEHECEHUI0O HAa MECTHOCTh TOYKHM A CIocoOoM



JIMHENHOM 3aCE€UYKH BBITIOJHSIOT B TAKOM TMTOPSJIKE:

B TOuke M 3aKperuisItoT HyJIeBOE JCICHUE PYJIETKU C PaIuycoM, paBHBIM d,
MPOYEPUYMBAIOT HA MECTHOCTH AYTY, 3aT€M HYJIEBOE JCICHUE PYJIETKU 3aKPEILISIIOT
B Touke P u npodepuuBarot ayry paauycom d,. Touka repecedeHus Iyr sBIsSETCS
HMCKOMOM MPOCKTHOM TOUKOM A

AQHAJIOTMYHO HAXOJST Ha MECTHOCTH Touky B. Jlyisi yno0cTBa HaxOXJICHHS
TOYEeK Ha MecTHocTU A u B mnpuMmeHstor 1Ba MepHbIX mnpubopa. 3aTem

MOCTPOEHUEM MPAMBIX YIIIOB B Toukax A u B v sinanii AC u BD nony4arot Touku
CuD.

Tabauya 26

HUcxonnpie 1aHHBIC

Touka |§<{00p ﬂHHaTH’;\f Juna, m
M 1197,07 2402,06
N 123661 |2463.80  |7*7?
Tabnuya 27 Tabnuua
28
OmnpeneneHue KOOPAUHAT TOYKH
B Onpenenenne kodppunrenTos ky u k,
[Tapamerp | A, B
o 53°00'00" XN +1236,61
r CB:53°00'00" XM +1197,07
d 40,00 AX +39,54
x1 +1206,60 d 73,62
AX +24,07 ky +0,53928
X2 +1230,67 YN +2463,80
yl +2405,20 Y™ 2402,06
Ay +31,94 Ay +61,74
y3 +2437,14 d 73,62
ky +0,84206
Tabnuya 29
Onpenenenue koopauHaT Touek P, Q, Z
M-P P-Q Q-Z Z-N
d 12,00 28,00 13,00 20,32
X1 +1197,07 |+1203,54 |+1218,64 [+1225,65
AX +6,47 +15,10 |+7,01 +10,96
Xo +1203,54 |+1218,64 [+1225,65 [+1236,61
yi +2402,06 |+2412,16 |+2435,74 |+2446,69
Ay +10,10  |+23,58 +10,95 +17,11




|Y2

|+2412,16 |+2435,74 |+2446,69 | +2463,80 |
Tabauya 30
Onpenenenue JJIMH JTUHUN
M-AM |[P-A,Mm [Q—-B,m |Z—-B,m
i; +1197,07 [+1203,54 |+1218,64 |+1225,65
Ax = xo|T1206.60 |+1206,60 |+1230.67 |+1230,67
T[40 (43,06 (412,03 (45,02
Y; +2402,06 [+2412,16 |+2435,74 |+2446,69
Z 5[+2405.20 |+2405.20 |+2437,14 |+2437,14
-51 YEl43,14 2696 [+140  |-9.55
d 10,03 7,60 12,11 10,79
D
C
B
/
10.03 12.11 10.79
7 N
M 1200p Q13.00 7 20.32 N

Puc.33. Pa3ouBounsbIil uepTex
st koHTpOJIst m3MepstoT ocu 31aHust AB u CD, a takxe quaroHand AD u
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