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BBenenue

Meroandyeckoe 1OcoOHME COCTaBICHO B COOTBETCTBUM C MPUMEPHOW MPOTrpaMMoint
npodeccronampaoro moayisi IIM. 01. TIpoBemenue reomesndeckux paboOT MPH HM3BICKAHHSX IO
PEKOHCTPYKIIUK, TPOEKTUPOBAHUIO, CTPOUTENBCTBY M OKCIUTyaTallMd KEJIEe3HBIX JOpOr [0
cneranbHocTH 08.02.10 CTpoUTEabCTBO KENE3HBIX AOPOT, MYTh U IMMyTEBOE XO35HUCTBO.

nporpaMMoi MpoQeCCHOHAIBHOTO MOAYJS MPEIyCMOTPEHO NpoBeAeHHE 12 MpakTHUeCKUX
3ansaTuil B pamkax MJIK 01.01. «TexHomorusi reofe3nveckux padboTy», HACTOSIIEe METOINIECKOE
nocoOue SBISETCS PyKOBOACTBOM JJISI UX MPOBEICHUS.

Llenpt0 NpPaKTUYECKUX 3aHITUN  SIBISETCS 3aKpEIUICHWE TEOPETHYECKUX 3HAHUH U
npuoOpeTeHne CTYJIEHTaMH MPaKTUYECKUX NPO(ecCHOHATIbHBIX HABBIKOB IO MPOBEICHUIO
Te0JIC3UYECKUX padoT.

[TpakTuyeckre 3aHATHS BBIIOIHSIIOTCS MOCTE U3YUYEHHUs] COOTBETCTBYIOIIEH TEMbI U MPOBEPKU
TEOPETHYECKOH MOJITOTOBKH CTYCHTOB.

[Topsimok u3nokKeHus: MaTepuasia B MOCOOMH COOTBETCTBYET MOCIIE0BATEILHOCTU BBIITOTHEHUS
MpaKTHYECKUX 3aHsAThHi. Hawmbomee CIIoXHBIE BOIPOCHl WLTIOCTPUPYIOTCS PHCYHKAMH, CXEMaMH,
KOTOpBIE COMPOBOXKIAIOTCS MTOIPOOHBIM OTMIMCAHUEM.

MeTtoauueckoe TIOCOOME pAacCYMTaHO Ha CAMOCTOSITEIBHYIO paboTy cTyaeHToB. [lpm
NPOBEICHUHM TMPAKTHYECKUX 3aHSITUM CTYIEHThl U3y4aloT TMPHEMbl U IOCJIEN0BATEIHHOCTh
BBIITOJTHCHUST TEOJIC3MYCCKUX padOT TIpU HM3BICKAHUSAX, NPOCKTHPOBAHUH, CTPOUTEILCTBE U
SKCIUTyaTaIlH KeJe3HBIX JOPOT.

[TpakTdeckre 3aHATUS TIPOBOJATCS B YUCOHOM KaOWHETE, Ha YIeOHOM IOJIUTOHE, UMEIOIIEM
HeoOxoaumMoe 000pyAOBaHuUe.

[TpakTiueckre 3aHATHS PEKOMEHIYETCS MPOBOIWTH (POHTAILHBIM METOJIOM, KOTZa BCS
MIOJITPYIIIA BBITIOIHSAET OJTMHAKOBOE 3a/JaHHE.

Kaxnpnii crymeHT o00s3aH OQOpPMIIATH OTYET O NpojeiaHHOW pabore. OTUeT IOIKEH
COJIePIKaTh:

- TUTYJbHBIN JTUCT;

- LIeJb paboThI;

- 3aJIaHHUE;

- BBIMIOJTHEHHAs MPaKTUYecKas paboTa B COOTBETCTBUHU C 33JJaHUEM;

- OTBETHI Ha KOHTPOJILHBIC BOITPOCHT;

- BBIBOJ.

[Tocte mpoBeAeHUS MTPAKTUICCKUX 3aHATHH CTYICHT JOJDKCH

ymemy:

- BBITIOJTHATH TPACCUPOBAHME 110 KAPTaM, TPOSKTUPOBATH MPOJIOIBHEIC U MTOIIEPEIHbIC TIPO(HITH,
BBIOMpATh ONTHUMATBHBINA BAPUAHT >KENIE3HOJOPOKHON JINHUY;

- BBITOJIHATh Pa30MBOYHBIE PAOOTHI, BECTH TEOJIE3UUECKH KOHTPONIb HA W3BICKAHUSAX U
Pa3MYHBIX dTaax CTPOUTENHCTBA JKEIE3HBIX JIOPOT;

3HAMb!

- YCTPOMCTBO M MIPUMEHEHHUE Te0Ie3NUECKIX PUOOPOB;

- CIOCOOBI U MpaBwiia Fe0Ae3MUECKIX U3MEPEHUH;

- MpaBWJIa TPACCHPOBAHUS M TIPOCKTHPOBAHHUS JKEJIC3HBIX JIOPOT, TPEOOBAHUS, IPETBSBIIIEMbIC K
HUM.

VYyeOHyro rpynmy Ienecoo0pa3Ho pa3ieuTh Ha JABE MOATPYNIbL. Kaxaplil CTyJIeHT JO0JDKeH
MPYHIMATh Y4acTHE B BHIMOTHEHUH BCEX MMYHKTOB 3a/IaHUSI.

[Tpy MOATOTOBKE K KAXKIOMY MPAKTHUECKOMY 3aHSTHIO CTYJICHTBI JJOJDKHBI TIOBTOPUTH MaTepHall
COOTBETCTBYIOIICH TEeMbI, VyKa3aHHOW TmpemojaBareneM. llepen TpoBeAeHHEM  IEPBOTO
MPAKTHYECKOTO 3aHATHS CO CTYJACHTAMH IMPOBOJIUTCS HHCTPYKTAX IO TEXHHKE OE30MacHOCTH C
COOTBETCTBYIOIINM O(OPMIICHHEM B KypHAJIE MO MPOBEICHUIO HHCTPYKTaXkA.

Meroandeckoe mocoOue CHa0XEHO HEOOXOIMMBIM ISl BBITIOJHEHHS 3aHSATHHA CIPABOYHBIM



MaTepuaioM, MPUBOJIUMBIM B MTPUIIOKEHUSX.

[Ipy BBIMONHEHVM TPAKTUYECKUX 3aHATHA CTYACHTHI TPUOOPETAIOT HABBIKK M YMCHHS
CaMOCTOATENILHOM paboThI ¢ y4EOHOH, CIPAaBOYHON M TEXHUYECKOW JIUTEPaTypoi, YTO IPUTOJUTCS
UM B ajbHEHIIEH MpodecCHOHATBHOM IeATeTLHOCTH.

[TpaBusia oxpaHsl TpyAa IpU MPOBEICHUN MPAKTUUECKUX 3aHATUI

Hacrosmme nmpaBuia MpeAaHasHayeHbl Al NPOBEINEHUS] IPAKTHYECKUX —3aHATUH  C
re0/1e3U4eCKUM 000pyIOBaHUEM U MHBEHTapEM.

[lepen HayaaoOM NPAKTUYECKUX 3aHATHH CTYIEHTaM HEOOXOAMMO IMPOCIYLIATh WHCTPYKTaX O
Mepax 0e30I1aCHOCTH U O OArOTOBKE M YOOpKe paboyero Mecra.

1. ITpaBuiia npoBepKH Ie0Je3MYECKUX IIPHOOPOB NEpel IPOBEAECHUEM IIPAKTUUECKUX 3aHATH.

1.1. Cobmonath TEXHHMKY O€30MaCHOCTM HpU IOJIYYEHMHM WHBEHTapsi U IeO0e3MYeCcKUX
npuOOpoB.

1.2. KoHCTpyKLus, B3aUMHOE PacIoioKeHHe pabouux 3JIEMEHTOB MPHOOPOB M 000pPYAOBAHMS
JIOJKHBI cO0TBETCTBOBATH TpeboBaHusiM ['OCT, a Takxke XxapakTepy BBIIOIHIEMbIX U3MEPEHU.

1.3. leranu mpuOOpoOB, UCHONb3yeMble NMPH FOCTUPOBKE U PEMOHTE, W3MEHEHHE IOJIOKEHUS
KOTOPBIX B OKCIUTyaTalldd HE JIOMYCKAeTcs, CIeAyeT pasMelmarb BHYTpH npubopa WIn
(bUKCUpPOBATh CTOOPAMH.

14. JIBukeHre NOABMKHBIX 4YacTel TreoAe3MYecKuX MPHUOOPOB JOKHO OCYIIECTBISATHCS
IUIaBHO, 6€3 CKauKOB U 3aeAaHUH.

1.5. Ilpu BKIIFOYEHHOMN MOJCBETKE MOJIS 3PEHUS, HOPMAJIILHOM paboyeM I0JI0KEHHUH IJ1a3a U €T0
TEMITOBOM alanTaliuy ITPUXH LKA JOJKHBI ObITh YETKUMH.

1.6. 3putenbHas Tpyba mpubopa MopKHA 00ecreuyrBaTh YeTKOE M KOHTPACTHOE M300paskeHue
LeJu.

2. IlpaBuia 3KCILTyaTalMy Te0Ie3NIECKIX MPUOOPOB.

I[Tpn sKcruTyaTanuy reoie3nueckux npuoopoB, 000pyJOBaHUs, BCIIOMOIaTeIbHON amlmnaparypsl
3arpeaeTcs:

2.1. [IpuMeHsATh He 10 Ha3HAUYEHUIO U HCTIOIb30BaTh ATY TEXHUKY B HEHCIPAaBHOM COCTOSIHUU.

2.2. DKcITyaTUpOBaTh B pEXHMMaxX M TpPU HArpy3kax, MPEBBIIIAIONIMX YCTAHOBIICHHBIE
[acropTOM HOPMBI.

2.3. OcraBnsaTh 6€3 mpucMoTpa padoTaroiiee 000pyI0BaHUE U alIapaTypy.

2.4.  Tlonb3oBarbcs 00OpYIOBAaHMEM, HE MUMEIOLUIMM CHEUATBHOIO TEXHUYECKOTO 3aKIIOUCHHS
1o Ux 0e30MacHOM dKCIITyaTaluu

3. JleficTBUS CTY/I€HTOB MPHU BBINOJHEHUH MPAKTUYECKUX 3aHATUI HA MECTHOCTH.

3.1. 3anpernaercs MpOBEIEHUE TIOJIEBBIX TOMOrPado-reoIe3nYecKuXx padoT B HEOOKHUTOM
MECTHOCTH B OJJMHOYKY HJIM MaJIbIMU TPYIIIaMH MEHEe TPeX YeIOBeK.

3.2. 1o okoH4YaHUM pabOT MPUBECTHU B MOPAIOK paboyee MECTO.

3.3. YOparh Ha MECTO HHCTPYMEHTBI U IIPHHAITIEKHOCTH.

Coobumrth npenogaBaTeqto 00 OKOHUaHWM paboThl U 00 OOHApPYKEHHBIX BO BpeMs pabOThI
HEHUCIPaBHOCTSAX MPHOOPOB U HHCTPYMEHTOB.

Ilpakmuueckoe 3anamue Ne 1
[TocTpoeHre cXxeM BBIHOCA B HATYPy NMPOSKTHBIX YTIJIOB M JITHMH JIMHUI

[]env: HAYIUTHCS CTPOUTH CXEMBI BBIHOCA B HATYPY MPOEKTHBIX YTJIOB U JUTMH JTUHUH.

Obopyoosanue u npuHaonexHcHOCmu.: YepTeKHbIE MPUHAIEKHOCTH, TONOrpaduuecKre rmiaHbl
WA KapThI.

[Ipumeuanue: 3amaHue K MPAKTHYECKOMY 3aHATHIO BBIIACTCS TpEnojaBaTesieM IO CXeMe
Tororpaduyeckoil KapThl MHAUBHIYAIBHO I KQKIOTO CTYACHTA.

Kparkue Teopernueckue cBeAEHUS



OCHOBHBIMHU 3JIEMEHTaMHU Pa30MBOYHBIX PAOOT MPH CTPOUTENHCTBE MHKEHEPHBIX COOPYKEHHIM
ABJISIETCS TIOCTPOCHUE MPOEKTHBIX PACCTOSIHUM, BHIHECEHHE B HATYPY MPOEKTHBIX BBICOT, a TAKXkKe
JIMHUU U TJIOCKOCTU MPOEKTHOTO YKIIOHA.

[TocTpoeHre TPOEKTHOTO TOPH3OHTAIBHOTO yria [ ¢ TOYHOCTHIO, PAaBHOW TOYHOCTH
WHCTPYMEHTA, OCYIIECTBIIIOT OT H3BECTHOTO HAMpABICHHUS MEXIy MyHKTaMU DPa30MBOYHOU
OCHOBbl WJIM OT H3BECTHOM OCH COOPY)XEHHs. [l 3TOro ycTaHaBIMBAIOT TEOJOJUT HAajk
BEPILMHOI NMEPEeHOCHMOTr0 B HaTypy yIJia, MPUBOAAT €ro B pabouee MojoKeHue u 0epyT oTcyeT
M0 TOPU3OHTAILHOMY KPYTy MPU OAHOM U3 IMOJIOKEHUN BepTUKaIbHOrO Kpyra. K nmoiaydeHHOMY
OTCYETy MPHUOABISIFOT MPOSKTHBIA yroi [ W, OTKPENUB aIUIaay, YCTAHABIUBAIOT BBIYUCICHHBIN
orcueT. Ha HEKOTOPOM pacCTOSSHMM OT TEOM0JIUTa (PUKCHUPYIOT B CTBOPE €r0 BH3UPHOH OCH
Touky C, HAa MECTHOCTH.

AHaJOrM4HOE TOCTPOCHUE BBITIOIHSIOT MPU JIPYrOM IOJOKEHUU BEPTUKAIBHOTO Kpyra u
Moay4aroT Touky Co.

B xayecTBe HCKOMOTO IIPOEKTHOTO YIJIa MPUHUMAIOT YIOJ MEX]y UCXOIHBIM HAlpPaBICHUEM U
OTMEYEHHON Ha MeCTHOCTH Toukoi C B cepenuse Mexny Toukamu C; u C,, MOIy4eHHBIMH IIPU
JIBYX TOJTyIIpHEMaX.

JIn1st KOHTPOJIsl PAaBIIIBHOCTH TIOCTPOEHHSI MPOEKTHOTO YIjia €ro M3MEpSOT OJHUM MOJHBIM
MIPUEMOM.

Ecnmu nist mocTpoeHuss MPOEKTHOrO yria He TpeOdyercss BBICOKOW TOYHOCTH, HEPEIKO
HCIOJIB3YIOT CIIOCOO COBMELIEHUSI Hylel. i 3TOro Ha rOPU30HTAIbHOM KPYI'€ YCTaHaBJIUBAIOT
orcueT, paBHbii 0° 00, U B STOM MOJOXEHUHU 3aKPEIUIAOT anuaaay. OTKpenuB IuMO,
OpUEHTUPYIOT NpUOOpP HAa MCXOJHOE HaIpaBlIEHUWE U 3aKperunsitoT JuMO. OTKpenus anuaany,
YCTaHABJIMBAIOT OTCYET 10 TOPU3OHTAIBHOMY KPYTY, PaBHBIN 3HAUYEHUIO MMPOSKTHOTO yria [, u
OTMEUAIOT TOYKY Ha MECTHOCTH. AHAJOTWYHBIE NEHCTBUS MOBTOPSIOT MPH JAPYrOM MOJOKCHUU
BEPTUKAIBHOTO Kpyra. 3a OKOHYATENIbHOE MOJI0XKEHHE OepyT TOUKY MOCEPEIUHE MEXKIY ABYMS
MOCTPOCHHUSIMU.

Jlns mocTpoeHusT HAa MECTHOCTH yIJila C TOBBIIIEHHONM TOYHOCTBIO HCIOJB3YIOT CIIOCOO
npubmxenuit Ad = dAB" /p, p.= 20626".

B sTOoM citydae cTposIT yros Ha MECTHOCTH OJHUM W3 BBIIIE U3JIOKEHHBIX CIIOCOOOB M 3aTeM
U3MEPSIOT €r0 € 33/1aHHOM TOYHOCTBIO (00BIUHO criocoOoM noBTopenuil). [lomyyeHHslit pe3yabTaT
[ Kak TpaBWJIO OTJIIMYAETCST OT MPOEKTHOTrO 3HaueHus p. Beraumcnmue otkinonenue Af = ff — [,
BeUHCISIOT uinHy otpeska CC; CC; = dAf/p(tne AB- oTKIOHEHHE yria B CEKyHAaX; p =
206265).

OtnoxuB Ha MecTHOCTH 0Tpe30k CCy HOpMasbHO K JIMHUHM BC, oiTy4aroT uckomyto Touky C. B
3aKITI0YEHHUE TIOBTOPSIOT KOHTPOJIBHOE U3MEPEHHUE OIYYEHHOTO YIJIa C 33/1aHHONW TOYHOCTBIO.

[Topsimok BBIMOJIHEHUS

1. IlocTponTh CX€My BBIHOCA B HATYPY MPOEKTHBIX YTJIOB.

Jli1s mocTpoeHusi cXxeMbl HEOOXOUMO BBIMOJIHUTH PaOOThI, KOTOPBIE CBOAATCS K HAXO0XKJIEHHIO
Ha MECTHOCTH TOYEK, ONPEACISIOMX IEOMETPUI0 COOpyxkKeHMs. [lmaHoBoe MONOXKEHHE TOYeK
MO’KHO OIPEAETUTH MOJSIPHBIM METOJIOM, TO €CTh ITyTEM IOCTPOEHHSI HA MECTHOCTH OTHOCHUTEIIBHO
UCXO/IHOM CTOPOHBI TPOEKTHOrO HampaBieHHs (YIJia) W OTIOKEHHS IO HEMYy IPOEKTHOIO
PAcCTOSIHUS OT UCXOJHOTO ITYHKTA.
[TpoeKTHBIN yron CTPOAT OTHOCUTEIBHO M3BECTHOTO HampamieHus BA (puc. 1) u u3BecTHOM
BEpIIMHBI yria B. TeoloauT ycTaHaBIMBAIOT HAJl TOUKOW B, MPUBOJAT €ro B paboyee MOJI0KEHHE,
TO €CThb IIEHTPUPYIOT, HUBETUPYIOT U T.1. Ilepekpectue HUTEH 3pUTENBHOM TPyObl HABOAAT Ha
TOUKY A 1 GepyT OTCUET MO0 TOPU30HTAILHOMY KPYT'Y, K 3TOMY OTCYETY MPUOaBIISIOT MPOEKTHBIN
YIOJI p U, OTKPETIUB alla,Ty, YCTaHABINBAIOT BHIYMCIEHHBIA OTCUET, P 3TOM BU3UPHAS OCh TPYOBI
yKa3biBaeT HampanieHne BCy Ha MecTHOCTH (uKcHpYrOT Touky C,. BbINoigHMB aHaIOrudHble
JICHCTBHS IIPH IPYrOM KpyTe, mommy4aroT Touky C,. M3 monoxennii Touek C, C; ONpeensroT CpeiHee,



TO ecTb TOUKY C, 1 nomydeHHsbId yroja ABC NpuHUMAIOT 3a IPOEKTHBIN.

Puc. 1. IlocTpoeHue POEKTHOIO yIna

Jns mocTpoeHMsI MPOEKTHOTO yria C TMOBBIMICHHOW TOYHOCTBHIO yroil ABC u3MepsoT
HECKOJIBKUMHU IMPUEMaMH U OTIPEIISIISIOT ero 0oJiee TOYHOE 3HaueHue 5. Uncio # mMprueMoB MOXKHO
OTIPEeNIeNUTh MCXOs U3 chenyromux coodpaxenuil. Tak kak B’=(Bi+f2t...+By)/n TO, ucnonb3ys
dopmyy cpenHeil KBaapaTudecKoi OMMOKN GYHKIUU TIPH Mg = Mp,... Mg, = M}, HAXOJAUM

2 2
2 2 2 2 2 nmpg mpg
(m’B)=(mpm pt...+mpn)/n =—=—

2
mg

(ms)
/1€ Mp - HOMMHAJIbHAS JJIs1 JAHHOT'O TEO0JIMTa CPEAHsIs KBaJpaTudyecKas
olMOKa U3MEpeHus yria;
mg'- TpeOyeMas cpeiHsIs KBaJpaTudecKas OIMOKa OCTPOEHHsI yIia.
Tak, ans nocrpoenust yrina ¢ m’z = 5" teoponmutom 2T15 (mg = 15") HyKHO U3MEpPUTH 1 =
(15/5)* —9 MIpUEMaMH.
Onpenenus P', HAXOIAT MOMPABKY

ME=F—F

KOTOPYIO UCIIOJIB3YIOT AJIs1 yTOUHEHHUs nocTpoeHus yria. Ha puc. 1 otpesok

OTKyZa n=

AL=12
p

KOTOPBIN MPU MOJOKUTETHHOM 3HAYEHUH OTKIAAbIBAIOT OT TOUkM C BIpPaBO (€CIM CMOTPETH IO
muauu BC) B nepnenaukynsipHoM BC HampasieHuu u nonydarotr Touky C'. Ilpu orpuuatensHOM
3HaueHnH Al ero otkianeiBaroT BiaeBo OT Toukd C. Yrom ABC paBeH NMpoeKTHOMY yriry B ¢
3alaHHOM TOYHOCThIO. [[nsi koHTponst yron ABC wusmepsitor. Ecim u3aMepeHHoe 3HayeHue
OTJIMYaeTCss OT IMPOEKTHOr0 [3 Ha JAOMYCTUMYIO BEIMYMHY, TO W3MEpEeHHUs 3aKaH4uBaioT. B
MPOTUBHOM CJTy4ae BBIIOIHSIOT JIOMOJHUTENIbHBIE U3MEPEHUS U1l YTOUHEHUS pe3yibTara.

Cpez[H;m KBaApaTUUICCKaA omroKa OTKJIaAbIBAHU OTPE3Ka

m
myl—2

ITpu 1 =150 M, mpp = 2" umeem my; = 150 000 mm 2°°/206 265" = 1,5 Mm. C Takoii TOYHOCTBIO

Al MOXXHO OTJIOKUTB PYJIETKON MM JIMHEMKOW C MAJJTUMETPOBBIMH JICIIEHUSIMH.
2. ITocTpouTh cxemy BbIHOCA B HATYPY JUTUH JIMHUM.



Jlnis BbIHOCA B HATYpy MPOEKTHOM JMHMHU (0Tpe3ka) ly, HeoOX0AUMO OT MCXOJHON TOYKH B
3aJJaHHOM HAIlpaBJIEHUU OTJIOKUTh PACCTOSHUE, TOPU3OHTAIBHOE MPOJIOKEHHE KOTOPOTO PaBHO
IIPOEKTHOHN BenuuuHe. [Ipu 3TOM MonpaBKM HAKJIOHA JUHUHM, KOMIApPUPOBAHUS, TEMIIEPATYPbI
BBOJIAT HEIOCPEICTBEHHO B IIPOLIECCE MOCTPOCHUS OTPE3Ka, YTO 3aTPyAHAET paboTy, 0COOEHHO
IpU TOCTPOCHUHU yIia CHocoOOM pPEeayKIHH, OT HUCXOAHOM TOYKM A (puc. 2) OTKJIaIbIBAIOT
NpUOJIMKEHHOE PACCTOSHUE U 3aKPEIUIAIOT TOUKY B
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Puc. 2. CxeMa ROCTPOCHHA BLHOCA R HATYDY NPOSKTHOTO OTPEIKA

Paccrosnue AB' ¢ HeoOXOAMMOW TOYHOCTBIO H3MEPSIIOT KOMIIAPUPOBAHHBIMU MEPHBIMU
npuOOpaMy WM JATBHOMEPAMH C y4eTOM BCEX MOMPABOK, B UTOTE IMONYYaroT [y, . IlompaBky
Al = ;=13 OTKJIQABIBAIOT ¢ COOTBETCTBYIOIMM 3HAKOM OT TOUKH B'. J{js KOHTpoIIst 0Tpe3ok AB
U3MEPSIOT U CPABHHUBAIOT MOYYEHHOE 3HAUEHUE C TIPOECKTHBIM.

3. Cnenatb BBIBOZI.

Coneprkanue oTyeTa

1. ITopsinok pacuera U pe3yibTaTbl BBIYUCICHUMN.
2. Cxema BbIHOCA POEKTHBIX YIJIOB.

3. CxeMa BBIHOCA JUIMH JTAHUH.

4. BeiBOI.

KOHTpOHBHBIC BOIIPOCHI

1. Ilepeuncianre W OXapakTEpPU3YyWTE IOPSAOK COCTABICHUS CXEMbl BBIHOCA B HATypy
IIPOEKTHBIX YIJIOB.

2. Ilepeuncnure U oXapakTepu3yiTe MOPSAIOK COCTABICHHS CXEMbl BBIHOCA B HATYPY JUIMHBI
JIMHUU.

Ipaxmuuecxoe 3anamue Ne 2
[TocTpoeHne cxem BbIHOCA B HAaTypy HPOEKTHBIX OTMETOK, JIMHUWA U IUIOCKOCTEW MPOEKTHOTO
YKJIOHA

L]env: HAYUINUTHCSI CTPOUTH CXEMBI BBIHOCA B HATYPY MPOEKTHBIX OTMETOK, IMHUMA M TIOCKOCTEH
MIPOEKTHOT'O YKJIOHA.

Obopyoosanue u nPpUHAOIeHCHOCMU. YePTEXHBIE TPUHAIIEKHOCTH, TONOrpaduIecKue TIaHbl
WJTH KapThI.

KpaTKI/IC TCOPCTUYICCKHUEC CBCACHU

OT1no’)keHHe TNPOEKTHOTO pPAacCTOSHUS B OOILIEM cllyyae 3akKiouyaeTcs B OINpPENeNIeHMH U
3aKpEIUVICHUM HAa MECTHOCTM HAKIIOHHOIO paccTosiHusA D, COOTBETCTBYIOLIETO NPOEKTHOMY
TOPU3OHTATLHOMY PacCTOSIHUIO d. [[MHy HakIOHHOW JIMHUU D, OTKJIaIbIBAEMYI0 Ha MECTHOCTH,
OMPEAENSAOT MO HU3BECTHOMY TOPU3OHTAIBHOMY MPOEKTHOMY PACCTOSIHUIO ¢ W YTy HAKJIOHA



JIMHUU K TOPU3OHTY V.

D=d+2d- sin? %

Ecmu u3BectHO IMPCBBIIICHUC h MCKOY HaYaJIbHOM M KOHEUHOM TOYKaAMH JIMHUH, TO HAKJIOHHOC
PacCTOSAHUEC OIIPCACIIAIOT, KaK

K d
D=d+ S5 DN+, D=

cosv

TpeOyeMble BBIUMCICHUS PACCTOSHUA D, yroj HaKJIOHA V WM IPEBbIILICHHE /i ONpPEAessioT
IyTEM HENOCPEACTBEHHBIX TI€OJC3UUYECKMX H3MEPEHUMHM Ha MECTHOCTH WM MO MaTepuaiam
IIPOEKTA.

Ecrmu nmomyctrMasi OTHOCUTENbHAST OIMIMOKA OTJIOXKCHUS MPOCKTHOW JUIMHBI HE TPCBBHIIIACT
1:2000, To mpu yriax HakJIOHa 0 1° mONpaBKy 3a HAKJIIOH MECTHOCTH MO>KHO HE BBOJIUTb.

BbiHOC B HaTypy NpOEKTHOM BBICOTBI /1, OOBIYHO OCYILIECTBISIIOT TI'€OMETPUUYECKUM
HuBenupoBanueM (puc. 3). [lonoxeHre TOYKHM B TUIaHE AOJKHO OBITH 0003HAYEHO Ha MECTHOCTH U
BOJIM3M €€ JIOJDKEH pacIiojaraThCsl TOCTOSIHHBIM WIIM BPEMEHHBIN penep (Touka 4) ¢ M3BECTHOM
BbICOTOU Hy . YCTaHOBUB HUBENHUP MPUOIN3UTEIBHO MOCEPEAUHE MEXKIY PEIEPOM U COOTBETCTBY-
IOIIEH TOYKOM, IMPOEKTHYI0 BBICOTY KOTOPOM HAJ0 IEPEHECTH Ha MECTHOCTb, IO PEMKE,
YCTaHOBJIEHHOM Ha perniepe, onpeaessitoT [ U: 'Y = Hg + a, a 3aTeM BBIUMCIAIOT OTCUET 110 perKe Ha
HCKOMOM TOYKE B, COOTBETCTBYIOILEH YCTAHOBKE €€ Ha MPOEKTHOM BBICOTE:

b=TH-H

n

H

777777
H,

YPOBGIIHH.}[ IIOBCPXHOCTEL OKEaHa v

Puc. 3. Cxema BpIHOCA B HATYPY IIPOEKTHOM BBICOTHI

B Mecre BbIHECEHMS NPOEKTHOW BBICOTBHI YCTAHABIMBAKOT PEWKY, ONyCKas WIM MOAHHUMAs €€
TakuM 00pa3oM, YTOOBI MOTYYUTh PACUETHBIN OTCUET «b» YPOBEHb MATKU PEKU MPH 3TOM OyAeT
COOTBETCTBOBATh IpPOEKTHOM Beicore H. Ha 3TOT ypoBeHbp 3a0MBalOT KOJ, a psAOM
yCTaHaBIMBAIOT CTOPOKOK. B Mecrax cpe3ok rpyHTa (Hampumep B BbIEMKaX) BBIKAIbIBAIOT SIMKU
COOTBETCTBYIOIIEH IMTyOUHBI, TJI€ ¥ 3aKPEIUISIOT TOUKY Ha POEKTHON BBICOTE.

Jis  mpoBepKM TPaBMIIBHOCTH BBIHOCA TMPOEKTHOM BBICOTHI BBIMOJIHSAIOT IOBTOPHOE
HUBEJIMPOBAHUE.

[TocTpoenue TMHUIA ¢ TPOEKTHBIM YKJIIOHOM OCYIIECTBIISIIOT IIPU CTPOUTENHCTBE JI0POT, YIIHIL,
B3JIETHO-TIOCAJOYHBIX IOJIOC U a’pOJPOMOB, MOA3EMHBIX KOMMYHHUKami u T.1. st 3toro
YCTaHABIUBAIOT MPOCKTHYIO BHICOTY Ha4adbHOU A U KOHEUHOW B TOYEK JMHHM U 0003HAYAIOT UX



Ha MECTHOCTH. Y CTaHaBJIMBAIOT HUBEIMP (@ JyYIlIE TEOJO0JIUT) HEMOCPEACTBEHHO Y TOUKU A TaKUM
o0pa3om, 4TOOBI OJIMH W3 MOIBEMHBIX BUHTOB MPHOOpA COBMAN C HampaBiieHueM AB. V3MepstoT
BBICOTY TpHOOpa i Hax Toukoil 4. HaBoaar nmpubop Ha TOUKy B ¥ HaKJIOHSIOT TPYOY MOJIbEMHBIM
BHHTOM JIO T€X TIOp, ITOKa OTCYET IO pEiKe, YCTAHOBJICHHON B TOUKe B, He Oyner paBeH b = i. Ecim
YKJIOH OOJIBILIOM, TO JTyYIll€ HCIOJIb30BATh TEOJOJUT.

Takum o00pa3om, JMHHMA BHU3MPOBAaHMUS HUBEIUpAa WIM TeonoiuTa OyAeT yCcTaHOBIIEHA
napajyieIbHO MPOSKTHOM JIMHUU Ha paccTosiHuM b= i. [lepemernias peliky 1o JMHUH, B HEOOXOMMBIX
MecTax 3a0MBaIOT KOJIbsi TAKAM OOpa3oM, 4TOObI OTCUETHI MO pelKe BO BCEX TOUKaX ObLIM PaBHBI
BBICOTE IprbOpa b =i

[Topsimok BBINOJIHEHUS

1. BbiHOC B HaTypy NPOEKTHBIX OTMETOK.
T10 3a/[aHHBIM TIPOSKTHEIM OTMETKAM JHa JT0TKA (77 ) M KOPIOHHOTO KaMHS MOCTa (Hzn) ot Pyl
HPOM3BEIUTE BBIHOC ITPOEKTHBIX OTMETOK B HAaTypy (puc. 4).

[TpoekTHBIE OTMETKH JHA JIOTKA U KOPJOHHOTO KaMHSI MOCTa 3aJjatoTcs 1o Tada. 1

B COOTBETCTBUU C BapuaHToM. HeoOxomammo Tak momoOparh 3amHuil OoTCUeT (MPaKTHYECKH -
YCTQHOBUTh HUBEIHP), YTOOBI C OJHOW CTOSIHKM MOXXHO OBUIO BBICTABUTH JIBE INPOEKTHBIE
OTMETKH, T.€. ONpeAeiauTh (YCTaHOBUTb IO peWKe) IepeiHue OTCUETHl B COOTBETCTBHM C
3a/IaHHBIMM IIPOEKTHBIMU OTMETKAMH JIHA JIOTKA U KOPJJOHHOT'O KaMHs.

)

k 4 an
N I E—

Puc. 4. Cxema BEIHOCA OPOEKTHEIX OTMETOK

Puc. 4. Cxema BeIHOCA IPOCKTHBIX OTMCTOK



rlpl)EIﬂ‘the OTMETKH AHA NOTKA H KOPpAGHHOI® KaMHA MOCTA

Ne papnanTa Ommeria P 1 #£) 1np) (H 2..;.}
1 73,140 72,040 74,240

2 65,250 64,150 66,350

3 57,360 52,260 58,460

4 48,430 47,330 49,530
5 33,560 32,460 34,660

6 26,830 25,730 27,930

7 37,240 36,140 38,340

8 45,670 44 570 46,770
.9 25,000 23,900 26,100
10 30,150 29,050 -31,250
11 42,360 41,260 43,460
12 54,780 54,650 55,880
13 68,470 67,370 69,570
14 75,630 74,530 76,730
15 83,750 82,650 84,850
16 91,570 90,470 92,670
17 86,420 85,320 87,520

2. BoiHOC B HaTypy NMPOEKTHBIX JIMHU.

[TocTpoeHre TMHUI BBIOJIHAIOT B CIEAYIOLIEH MTOCIEN0BATENbHOCTH. B 3a1aHHOM HarpaBieHUU
OT HayaJlbHOW TOYKHM A C IOMOLIBI0 TEOAOJUTA MPOBEIIMBAIOT JIMHUIO U 3aKPEIISIOT
KOJIBIILIKAMU C IJ1aJKOM BEpXHEH MOBEPXHOCTHIO, C PACCTOSIHUEM MEXKJIYy HUMHU PaBHBIM JIJIMHE
MepHoro npudopa. Ilocie 3akperuieHns LebIX MPOoJIETOB OTKJIAAbIBAIOT PYJIETKON OCTATOK IpO-
€KTHOW JIMHUM M TOJYYEHHYIO TOYKY B 3aKpeIUIAOT KOJBIIIKOM, K BEPXHEH MOBEPXHOCTHU
KoTtoporo mpubura mocka pasmepom 10 10 cm. Ha mocke B Touke B’ TOHKO OTTOYEHHBIM
KapaHJallOM HAaHOCAT IONEpPEYHbI K JUMHUM WITpuX. Mcnonb3ys TEOHOJIUT, Ha BEpXHEH
MOBEPXHOCTU KOJIBIIIKOB M Ha JIOCKE MMPOUYEPUMBAIOT KapaHJAIIOM CTBOPHBIE PUCKU. 3aTeM IO
KOJbSIM B HAIPaBJICHUU CTBOPHBIX PHUCOK YKJIQABIBAIOT MEPHBIA MpUOOpP M HATATHBAIOT C
MOMOIIBI0 TUHAMOMETpPA C PEKOMEHAYEeMOM B MAcmopTe MEpHOro mpudopa cuiioi (00brgHo 50
win 100 H). 3agnmii HabmiogaTens COBMENIAeT HAYalbHBIM MITPUX MpuOOpa ¢ TOUKOW A u
M0JIaeT KOMaHJy «TOTOBOY», a MepeAHM HaOI01aTeNlb Ha CBOPHOM pHUcKe OynaBKOH QUKCUpyeT
MOJIO’KEHNE KOHEYHOTO MITpHXa MpUOOpa M OTBeUaeT «ecThb». DHUKCAIUIO MpoJieTa MOBTOPSIOT
JIBa-TPU pa3a U U3 MOJYyYEHHBIX TOUEK Ha MEPETHEM KOJIBIIIKE BRIOUPAIOT CPEAHEE MOJIOKEHNUE U
MIPOYEPUMBALIOT IO JIMHEUKE TOHKUH IITPUX, NEPIICHIUKYISAPHBINA

CTBOPHOMW pHUCKE.

B TakoMm ke mopsiike OTKIaAbIBAIOT OCTAJIbHBIE LIEJIbIE POJIETHI U U3MEPSIIOT OCTATOK.

[Tocne pacyera M BBeAECHMS IMOMPABOK 33 KOMIAPUPOBAHME, TEMIEPAaTypy W HAKJIOH JIMHUU
CPaBHUBAIOT IMOJYYEHHOE 3HAY€HUE C TMPOEKTHBIM U MPOU3BOJAT pEeAyLHUpPOBAHUE
(KOppeKTHPOBKY TMojokeHus) Touku B’ TlomydeHHY0 TOUKy B 3aKperuisiioT MOCTOSHHBIM
3HAKOM, a JINHUIO AB N7l KOHTPOIIs 0053aTeNbHO

U3MEpSIOT B 00paTHOM HampaBlIeHUH.

[Tpumep. BoIYucnuTh IIMHY JTUHUU, KOTOPYIO CIEAYyEeT OTIOXKUTh Ha MECTHOCTH, YTOOBI
MOJIYYUTh MPOEKTHBIN TOpU30HTaNbHBIA 0Tpe3ok d= 50,000 M, ecnu mompaBka B anuHy 20-
METPOBOI CTaTbHOU PYNETKU 32 KoMIapupoBanue 5/ = +9,0 MM, TemriepaTypa KOMIapupOBaHUS
t = 20 °C, remneparypa BO3/lyxa Mpu MOCTpoeHUH oTpe3ka ¢ = 4 °C, HakioH muaun v = 2°30' (a
=0,000012, h = 2,183 M, cos v = 0,9990438).

Pewenue. IlonpaBku B 1IMHY JIMHUHN:

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 wm;



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

3. BBINOJAHUTE BEIHOC B HATYPY MPOEKTHBIX YKIIOHOB.

Ot TOuKM B, 3aKpeIUICHHOW Ha MECTHOCTH WJIM O0O3HAYeHHOW Ha OOHOCKE, HEOOXOIMMO
MOCTPOUTHL JUHHIO ¢ yKIoHOM i = 0,07Vuepe3 touku 7, 2 u 3 (puc. 5, a), 0003HAUCHHBIC Ha
MECTHOCTH TOPIIaMH KOJIBIIIIKOB WJIM PUCKaMHU Ha oOHOcKe. PaccTossHne mexy Toukamu d b-\ = d
1-2=dl-h =10 m.

Puc. 5, a. Cxema MOCTpOSHNA THENH 3202HHOTC YKIIOR2

3a/iaHue BBITOJHSIOT B CIEAYIOLIEH MOCIEeI0BATEIbHOCTH:

CHayana onpeJelsitoT BeICOTy To4eK /, 2 1 3 o popmyne H. = H, + id.,
3aTEM BBIYUCISIOT «IIPOCKTHBIC peHKU» B 3TUX Toukax b. =I'1l - 77., rue
I[TI=4+ 5.

VYcranaBnuBas MocienoBaTeIbHO PEHKY B TOUKax 7, 2, 3, OMyCKas WM MOJHUMAs €€ J0 TeX
1Op, TIOKa OTCYET N0 HeW OKAXKETCsl COOTBETCTBEHHO paBHbIM b, b, b, a maTka peiiku Oyzner
HAaXO/AUTbCS Ha NPOEKTHBIX BbIcOTax. lIpsimasi, mpoxonsias yepe3 OTMEUYEHHbIE TOUKH, M Oyner
JVHUEN 3aJaHHOrO YKJIOHA. /[ KOHTpOJIs IepeHeceHre B HaTypy JIMHUU 33/JaHHOTO YKJIOHA BbI-
MOJIHSIIOT IO ABYM CTOPOHAM PEMKH WM IPH IBYX TOPU30HTaX Mpuodopa.

[Toctpoenne nmuHUM AB MPOEKTHOrO YKJIOHA HAKJIOHHBIM JIydOM (pHUC. 5, 6) OCYLIECTBISIOT B
cienytonieM mnopsake. CHayaja BBIHOCAT B HaTypy IPOEKTHbIE OTMETKU Touek 4 u B. 3atem
YCTaHABIIMBAIOT HMBEIMP HAJ TOYKOM A Tak, 4YTOOBl OAMH U3 TMOABEMHBIX BHUHTOB OBbLI
HaIpaBJieH B CTOPOHY TOYKU B, U C €ro MOoMOUIbI0 HAKJIOHAIOT 3pUTENbHYIO TPYOYy HUBENIHMpA 10
TEeX 0P, TIOKa OTCYET MO peiike, yCTAaHOBJICHHON Ha MPOEKTHON OTMETKE B TOUKE B, He OyAeT paBeH
BbICOTE MpUOOpa Haj TOUKOM A. TOpLbl BCEX MPOMEXKYTOUHBIX KOJIBIIIKOB MEXAy Toukamu 4 u B
YCTaHABJIMBAIOT B MPOEKTHOE IOJIOKEHHE IO OTCUETY MO pelKe, paBHOMY BBICOTE MpUOOpa HaJ
TOYKON A. JIMHUIO MPOEKTHOTO YKJIOHA MO>KHO BBIHECTH IPU MOMOIIM TEOJO0INTA, HAXOAALIErocs
Ha/l TOYKOU A. JIJi 3TOro BU3UPHYIO OCh 3pUTENbHON TpyOB! B mojioxkeHnn KJI HaKIOHSIOT 110
MOJTyYEHHUs] OTCYETa IO BEPTUKAIBHOMY KpYry, paBHomy v + MO, rae v - yroia HakJIOHA,
COOTBETCTBYIOIUI IPOEKTHOMY yKJIOHY, MO - MecTo HyuId.

4. Cnenars BBIBOI,.



Puc. 5, 6. Cxema nocTpoeHNA HEENOHKOM NHHHY

Conepxkanue oTyeTa

1. Cxema 3akperuieHHs] TpacChl >KEJIE3HOM JTOpPOrM Ha MPSAMOM M KPUBOM, BBIMOJHEHHAs Ha
MILIAMETPOBOM Oymare.

2. Yeprex pa30MBKH HACKHIMA M BEIEMKH Ha KOCOTOPE COTVIACHO pabOuMM OTMETKaM M YKIIOHY
MECTHOCTH.

3. CxemMa BbIHOCA HA MECTHOCTb IIPOEKTHBIX OTMETOK U JIMHUI 33JaHHOTO YKJIOHA.

4. BeiBos.

KOHTpOJIBHBIC BOITPOCHI

1. C xako LIeTbI0 3aKpEIUIIeTCs Tpacca KeJIe3HoH 10poru?

2. Kak Ha MECTHOCTb BBIHOCSIT MPOEKTHBIE OTMETKH OT/I€JIbHBIX TOUCK?

3. Kak Ha MECTHOCTH CTPOSAT JIMHUM 33/IaHHOTO yKJIoHa? Ha30BUTE OCHOBHBIE CIIOCOOBI.
4. B yeMm 3akirouaeTcsi pa30MBKa Ha MECTHOCTH HACHITIEH U BEIEMOK?

5. Ilepeuncnute U3BECTHBIE BaM CIIOCOOBI Pa30MBKHU HACHITICH U BBIEMOK Ha MECTHOCTH.

IIpaxmuueckoe 3anamue Ne 3
OnpeneneHue 31EMEHTOB KPUBBIX U MUKETAXHBIX 3HAUEHUH MX TJIABHBIX TOUYEK

Llenv: HAYYNUTBHCS ONPEAEIATH OCHOBHBIE DJIEMEHTHI KPYTOBBIX W IEPEXOJHBIX KPHUBBIX,
pacCcYMTHIBATh TNIAaBHBIE TOYKH KPYTOBBIX U TIEPEXOIHBIX KPUBBIX B TUKETAKHOM HCUHCIICHHH.

Obopyoosanue u npunaoaedxcHocmu. TaOIULBI A pa3OUBKH JKEIE3HOAOPOKHBIX KPUBBIX,
KaJbKYJIISITOP.

Kparkue Teopernueckne cBeAeHU

Tpaccoit Ha3bIBAIOT OCh JIMHEHHOTI'O COOPYKEHHsI, IPEICTABIISAIONIYI0 co00i B 001IeM cirydae
IIPOCTPAHCTBEHHYIO KPUBYIO.

['papmueckoe m300paxeHne MPOEKIMH TPAcChl Ha TOPU3OHTAJIBHYIO IMJIOCKOCTh HA3bIBAIOT
IJIAHOM TPaCCBhl.

B mpocrefimem ciydae Tpacca MOXKET OBITH IPEACTaBIICHA JIOMAaHBIM TAaHTEHIIMAIBLHBIM
XOJIOM C BIIUCAaHHBIMHM B yTJIbl IOBOPOTA KPYTOBBIMU KPUBBIMH.

B »53TOoM cnydae mnpocTeiime 3aKpyrJeHHs TpacChl NPENCTABIIOTCA — CIEIYIOUUMU
AIIEMEHTaMU:

- YIJIOM IOBOPOTa Tpacchl (p;

- paxnycoM KpyroBoW KpUBOM, BIUCAHHON BO BHYTPEHHUN yrou R;

- JUINHOM KpyroBoi kpusoH K;

- TauredcoMm T;

- Ouccekrtpucoit b;

- nomepom /.

VYriom moBopoTa ¢ Ha3bIBae€TCS Yrojl OTKJIOHEHHS] TPacchl OT CBOETO IMEPBOHAYAILHOTO



JIBIDKECHMUSL.

Touka kacaHus Tpacchl C KPYyroBOW KpWBOW Ha3biBaloT HadajioM kpuBoil HK u koHIom
kpusoii IOC.

Kpusas K - 3T0 1mmHa Tpacchl 1o KpyroBoil KpUBOM OT Havajia KpUBOM /10 KOHIIA KPUBOM.

Tanrenc T - 310 paccTosiHHE OT BEpILIMHBI yrjia IOBOPOTa Tpacchl 10 Hayaja MM KOHLA
BIMCAHHOW KPYrOBOH KPHUBOM.

Buccektpuca b - 370 paccTosiHMEe OT BEpIIMHBI Yrila MOBOPOTa TPACCHl MO OHMCCEKTpUCE
BHYTPEHHETO YIJia JI0 BIIMCAHHOU KPUBOM.

Touka kacaHusi OUCCEKTPUCHI C KPUBOM HA3bIBAETCS cepeIuHON KpuBOi 1 00o3Hauaercs CK.

Ot DJICMCHTHI CBsA3aHbI MCXIY coboit CJIICAYIOIIUMHA TPUT'OHOMETPUUICCKUMU
COOTHOIICHHUAMMU

T=Rig & k= MR

B=R{sec? 1|, A=2T-K
> 180° [secz IJ A K

Jomep /I npeacrarisieT co0o0ii pa3HUILY B U3MEPEHHOMW JITTMHE TPACChl 1O JIOMAHOW M KPHBOMA.
On oOpasyercst B pe3yibTare TOrO, YTO HM3MEPEHHS B TMOJIEBBIX YCIOBHSX [UIMHBI TPacChl
IIPOU3BOJIAT I10 JIOMAHOMY TaHT'€HLIMOHAJIb-HOMY X0y, a (pakThyecKas JUIMHa CTPOSIIEHCS Tpacchl
B CBSI3M C HAJIMYMEM KPUBOJMHEHHBIX Y4acTKOB OyJeT MEHbIIe, YeM M3MepeHHas. B cBsi3u ¢ aTimM
Ha KaKJIOM 3aKPYIJICHUU BBIYMCIISIOT BEJIMYUHBI JOMEPOB.

Pagunyc xpyroBoii KpuBOi BbIOMpaeTCsl B 3aBUCMMOCTH OT HAa3HAYEHHUS TPACChl, a OCTAJIbHBIC
JIEMEHTBI BBIYUCIIIOTCA 110 HA3HAYEHHOMY paJyCy U U3MEPEHHOMY yIUIy IIOBOpoTa Tpacchl. [Ipu
BBIYKCIICHUH TOJIb3YIOTCs Tabauiamu [5].

Hanpumep, paguyc Tpacchl Kene3HOM IOpOrd BBIOMpAETCs B 3aBUCUMOCTH OT KaTeropuu
JIOPOTH, KOTOPasi ONIPEIENISIETCS €€ Ha3HAU€HUEM U MHTEHCUBHOCTBIO IBUYKEHUS.

PaccmorpumM mporiecc IMOATOTOBKM TPAacChl I IIPOM3BOJCTBA HMBEIMpPOBaHUsA. lIpu 3TOM MBI
Oy/ieM cuuTath, YTO Tpacca Ha MECTHOCTH 3aKperieHa

TOukaMu Haudana Tpacckl H;, xonmna Tpaccel K;, Bepmmnamu yrioB BY. 3amaua moaroroBku
Tpacchl K HUBEJIMPOBAHUIO IPH 3TOM OyJIET CBE/ICHA!

1) k pa30MBKe MUKETaXKA;

2) 3aKpeIUICHHIO TTIaBHBIX TOUEK KPYroBOM KPHUBOIL;

3) netayibHOM pa30OMBKe KPYroBod KpHBOH. PaccMoTpuM Kakayro M3 3THX 3a/1ad

0oee moapoOHO.

UYepes kaxapie 100 M OCYyIIECTBISICTCSl 3aKpEIJICHWE TPAcChl CTONOMKAMHU, Ha KOTOPBIX
MOJIKCBIBAIOT PACCTOSHUSI OT Havaja Tpacchl. B cTpouTeNnbCcTBE MPUHSTO PACCTOSIHUE 0003HAYaTh
CTOMETPOBKaMH WJIM UHBIMU ciioBamu ntuketamu [1K (puc. 6).

100 » 160 M 100 50M

+

ki mK2 K3 [K3+50

PHe. 6. Cxrena pazGuBKH TPACCH

[lpu pa3OuBKe (TO €CTh 3aKpeIUieHHH) MHKeTaka IO Tpacce HaMOOIBIIYI0 TPYIHOCThH
MIPEJICTABIISIET pacyeT 3aKpyrICHUN U BBIHOC TOUEK TPACCHl HA KPUBYIO.

Pacuer nmukeTakHBIX 3HAYEHUMN TJIABHBIX TOYEK 3aKPYIJICHUN OCYHIECTBISIOT B CIEAYIOIIEH
MIOCJIEIOBATENBHOCTH, MIO3BOJIIOLIEN OJHOBPEMEHHO IIPOU3BOIUTH U KOHTPOJIb BEIYUCIICHUI.
Hampuwmep: = BY I1K7 +55,40 (wum 755,4 M 0T#,)

TIIK3+21.40
HK I1K4 +34,00 + KIIK6 + 26.10
KKIIK10+60,10



1/2KTIK3 + 13.05
CKIIK7 +47,05+ 1/2]1 8.35
BV IIK7 +55,40

[Tpu sToM Ha MecTHOCTH omnpenenstoT nonoxenne HK crenyrommm obpasom. [lo nukeraxuomy
sHayeHnto HK waxomsar Omwkaiimmii 3akperuieHHbld nuker [IK4 u B HampaBimenuun k BY
otknanpiBaloT 34 M. B namem npumepe HK 11K4 + 34,00, a BY TIK7 + 55,4, cinenoBarenbHO
[TKS, TIK6 u I1K7 6yayT pacnoioeHbl Ha KPpUBOM, TO €CTh MHUKETAX Pa3BUBACTCS 1O KpUBOU. J[ist
OTIpeJIeJICHHsI TIOJIOKEHUsI TIMKETOB Ha KPUBYIO, KaKk HauOoliee MpPOCTON, MCHOJB3YETCS] METO.
NPSIMOYTOJIBHBIX KOOpAMHAT. /{1 3Toro Beumcisercs JuymmHa nyru kpuBoit or HK 1o BeiHOCHMOTrO
nukera, Hanpumep SK = [1IKS5-HK = = [TIKS5-11K4 + 34,00, K = 66 m.

Janee no TabnuuaM WM NP TOMOIIM KalbKYJIATOpA OIPENENOT MPsIMOYrOJbHbIC
KOOpAMHAThI X U 7, C IOMOILBIO KOTOPBIX 3TOT IMKET 3aKperurieTcss Ha KpuBo. IIpu 3Tom 3a ocb X
OepeTcst TaHreHC, a Havajlo ocu «X» B Touke HK.

Amnanornyso BeiHOcsATCA apyrue nukeTrsl 10 CK, a nukerst 8 [1K9 u I1IK10 BbiHOCATCS Ha KpUBYIO
ot KK.

Bropyto nonoBuHy KprBOil pa3douBaroT cieayromuM o0pazoM. [IpoTsaruBatoT MepHyo JIEHTY Ha
BEpILUMHE yIJIa BIEpe] Ha BenuuuHy jaomepa J| m uayr ¢ nukeraxem no taHreHcy ao KK c
0003HauUE€HNEM HAa MECTHOCTH IIOCIJIEHETO CTOPOXKKOM M cTosOMKOM. Ilocie 3Toro BemyT BbIHOC
MUKETOB C TaHTeHca Ha KpHUBYIO. [Ipy 5TOM He 0053aTeTbHO OTKIAIbIBATh X, @ MOXKHO OTKJIAJIbIBATh
AX =K -X oT BHIHOCUMOTO TTUKETA.

3aBepuialoT paboTy mo pa3OuBke mukeTaka Ha kpuBod 2-M BbeiIHOcoM CK ot HK u KK.
[Tpaktuyeckoe cosmageHue IByXx Touek CK cBUAETENBCTBYET O MPAaBUIBHOCTU BBINOJHEHHBIX
pacueToB U u3MepeHuid. Bee pacueTsl 1 u3MepeHust IpU TPACCUPOBAHUU 3aHOCATCS B CIELIUATIBHYIO
BEJIOMOCTb, Ha3bIBaeMYI0 «Be10MOCTb MPSMBIX U KPUBBIX».

[Topsimok BBIMOJIHEHUS

1. OHpeI[eJ'II/ITL Io Ta6J'II/II_IaM JJIsL pa36I/IBKI/I KPHBBIX Ha JKCIIC3HBIX 0
porax 3HaA4YCHUA OCHOBHBIX 9JICMCHTOB prrOBOﬁ KpHBOfI npu paauyce R,
M n 3HA4YCHHUH yria IIOBOpOTa a (3Ha‘I€HI/I$I 3aJal0TCs 1o BapuaHTaM, CM.

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

ai:_
2. ]lna  kpuBoil pammyca R W yrma IOBOpOTa @y OIPEACIUTh OCHOBHBIE  3JI€
MEHTBI KpUBOU MPU YCTPOUCTBE MEPEXOAHON KPUBOM JUTUHOM /:
T=T+T+m =
O p '
K=K,+/=;
H = 1°+2T- 2(0,5/ -m),
b=b+b.
o p
3.IlpousBectu  pacuer MUKETaka MO  Tpacce s pa3OMBKU  KPYroBod  KpH
BOM M TMpH YCTPONCTBE TMEPEXOJHOM KpHUBOM  (NMMKETaX BEpUIMHBI yria CM. B
npui. 1):
HK = BY - T; CK = HK + 1/2K; KK = CK + 1/2K.
Konrpone: KK=BY + T - JI. [Ipumep: BY IIK 16 + 75,35
BV IIK 16+ 75,35 -T IIK 3 + 86.29 HK IIK 12+ 89,06

HK IIK 12+ 89,06 + 1/2K [IK 3 + 78.08 CK IIK




16+ 67,14 CK IIK 16 + 67,14 + 12K TIK 3 +
78.09 KK IIK 20 + 45,23

Kontpons: BY TIK 16 + 75,35 + T IIK 3 + 86.29
IIK 20+ 61,64 -4 [IK 0+16.43 KK IIK 20+ 45,21 Touku CK u
KK BBIYHCIIEHBI C KOHTPOJIEM.
4. Ha mumuMmerpoBodt Oymare B IPOHM3BOJIBHOM KPYITHOM MaciuTa0e BBIUEPTUTH CXEMY
KpyroBOW KpUBOM IS yIJIa IIOBOPOTA a,.
5. Caenate BEIBOIEIL.

Coneprxkanue oTyeTa

1. ITopsimok pac4eToB U pe3ysIbTaThbl BBIYMCICHHUMN.

2. Cxema KpyroBoi KpUBOH IS yIJia TIOBOPOTa ¢; HA MUJUTUMETPOBOM OyMare B MPOM3BOJIBHOM
KpYITHOM Maciiraoe.

3. BeiBog1.

KOHTpOJIBHBIC BOITPOCHI

1. HaznaueHue 1 BUIbI KPUBBIX HA JKEJIE3HBIX 1OpOrax.
2. Ilepedncnute OCHOBHBIE SJIEMEHTHI U TJIaBHBIE TOUKU KPUBBIX.
[ToueMy 351€MEHTHI IEPEXOHOM KPUBOM HA3BIBAIOT CYMMUPOBAHHBIMU?

Ilpaxmuueckoe 3ansmue Ne 4
JleranpHas pa30uBKa KPUBBIX C IOCTPOCHUEM IIJIaHA Pa30UBKU

Llenv: HAYYUTHCS OIPEACNATH MO TAONWIAM JaHHBIC JUIS JETaJbHOW pa3sOMBKU KPUBBIX H
CTPOWTH TJIaH Pa30MBKHU KPUBBIX.

Obopyoosanue u npunaonedxdcHocmuy: TaOIUIBI U Pa3OMBKU KEIE3HOAOPOKHBIX KPUBBIX,
KaJIBKYJISTOP, YePTEKHBIE HHCTPYMEHTHI, MUJUTMMETPOBasi Oymara.

HOpHI[OK BBITIOJIHCHU A

1. Pa30uth KpYyroByr0 KpHBYIO CIIOCOOOM KOOPAMHAT OT TAHI€HCOB, OMNPEIEIUTh 3HAYEHMS
koopauHat s avH (K.), kpataev 5,10,20 merpam (To ects 5, 10 u T.4.; 10, 20 u T.1.; 20, 40 1 T.71.)
10 MakcuMaibHoro 3Hauenus K= 1/2K.

3anoaHuTh TaoM. 2.

g BO3BENEHUS 3€MIITHOIO IOJIOTHA U YKJIAIKHA BEPXHETO CTPOEHUS IIyTH HEN0CTaTOYHO
VMMETh Ha TPACCE TOJIBKO 3aKPEIUICHHBIE INIABHBIE TOUKH KPUBOW. Y CTAHOBKY TOYEK HA OCU KPUBOM
yepe3 5, 10 nmm 20 MeTpoB Ha3bIBAIOT JETaIbHON pa3OMBKOI KpuBoM. UTOOBI pa3OMTh YHCTYIO
KPYrOBYIO KpPUBYIO, I€TATbHO MPUMEHSIIOT CIIOCO0 KOOPAMHAT OT TAHT'€HCOB.

Tabnuya 2



KoopaHHaTeI KPpYFroBoit kpuBoii

K K-x »

2. Paz0nTE NepeXonHyo KPHBYIO (HAHHEBIE 3aRAIOTCA IPENoAABATENEM 0
BapHaHTaM, CM. IpHI. 1).

Tabruya 3
KoopannaTel nepexoaHoli kpHEoi

K K-x ¥

3. BbIuepTuTh cXeMbl JeTadbHON pa3OMBKH KPUBBIX HAa MULIMMETPOBOM OyMmare, MOJb3YSICh
JaHHBIMH TaOJI. 2, 3.
4. CoenaTb BBIBOJEL

Coneprxkanue oTyeTa

1. Koopaunats! KpyroBoii KpuBo#i. 3anoiaHeHHas Taoll. 2.

2. KoopauHatsl IepexoaHON KpUBO. 3anonHeHHas Taoi. 3.

3. CxeMsl neTanbHOM pa3OMBKU KPUBBIX HA MUJUTUMETPOBOM Oymare.
4. BEIBOJEL

KOHTpOHBHBIC BOIIPOCHI

1. B yeMm 3akirouaercs AeranbHasi pa30MBKa KPUBbIX?

2. Ilepeuncriure U3BECTHBIE BaM CIIOCOOBI IETAIHOM Pa30UBKU KPHUBBIX.
3. Kakue BubI paboT BeIyTCs ITPpU pa30MBKeE NMUKETaxa?

4. IlepeuricnuTe OCHOBHBIE 3JIEMEHTBI M TOUKU KPUBBIX.

Ilpakmuueckoe 3anusmue Ne 5
O06paboTka KypHajia HUBEIHUPOBAHUS TPACCHI

Llenv: HayauThHCst 00pabaTHIBATh KypHAJ HUBEIUPOBAHUS TPACCHI.

Obopyoosanue u NPUHAONEHCHOCMU: SKypHAJ HUBEIUPOBAHUS, KAIBKYJISATOP, YEpTEXKHbIE
WHCTPYMEHTBI.

Kparkue Teopernueckue cBeAEHUS

JInst mpou3BOJICTBA T€OMETPHUYECKOTO HUBEIMPOBAHUS MCIONB3YEeTCsl MPUOOpP, Ha3bIBAeMBbIii
HUBEIHPOM.

IIo Ttounoctn HuBemupbl B coorBercTBUM ¢ ['OCT 10528-76 pazgensrorcs Ha 3 Twma:
BbIcOKOTOUHBIE (TUa H-05), Tounsle (tTuna H-3), rexunyeckue (tuma H-10).

[Tudppa B 0O0O3HAUEHHH HMBENMpPA YKa3bIBa€T 3HAUYEHHE CpelHEell KBaJpa-TUYECKOW OIIMOKH
TIpeBbIIIeHUs] B MM Ha | kM fBoitHOTO X01a my,. s H-05m =0,5vm, s H-3m o, = 3 mwm,
misH-10- m = 10 mM. BBICOKOTOYHBIE -



JUIl HUBENMPOBaHUA | U 2 KIaccoB, TOUHBIE - JUIsl HUBEIMPOBAaHUS 3 U 4 KJIacCOB, TEXHUYECKUE -
MpeHa3HaYeHbI U1l HHKEHEPHO-TEXHUYECKUX PadoT.

[Io KOHCTPYKTMBHBIM OCOOEHHOCTSIM IPUBEICHUS BU3UPHOM OCH B TOPU30HTAIBHOE
MOJIO’KEHUE PA3JINYAIOT:

HUBEJIUPBI C YPOBHEM IpH 3putesbHoi Tpyde (H-3);

HuBEMpbI ¢ kKomnercaropom (H-3K).

JI7is HEBEMMPOB C KOMIIEHCATOPOM K OOO3HAYCHWIO HHBENMpa no0aBisitoT OykBy «K». Ecim
HUBEJIUP UMEET JTUMO TOPU30HTAIBHOTO KPYTa, K €ro 0003HaYEHUI0 100aBISIOT OYKBY «JI».

Hanpumep, H-3K - HuBenup ¢ koMneHcaTopoM, 00eCIeUMBAIOINN U3MEPEHHE MPEBBILIEHUH €
ommokoit m = 3 mm; H-10KJI - HuBenmup ¢ komneHcaropoM u aumMoom m =10 mm.

VYCTaHOBIIEHO, 4YTO IIPUMEHEHHE HUBEIMPOB C KOMIIEHCATOPOM IIO3BOJIAET IOBBICUTH
MPOU3BOUTEIILHOCTh HUBENIHPHBIX pabor Ha 10-15 %, mosToMy B TIeoae3n4ecKOM
npuOOPOCTPOCHUH HAOJIIOJAECTCsl TEHACHIMS 3aMEHbl HUBEIUMPOB C YPOBHEM - HHUBEIHpPAMH C
KoMIieHcaTopoM. OIHaKO BEICOKOTOUHBIE HUBEJIUPBI BBIITYCKAIOTCS TOJBKO C YPOBHEM.

Paccmotpum  ycrpoiictBo nHuBenupa H-3. Ero 3putenbHas Tpyba ¢ BHYTPEHHUM
(okycupoBanreM uMmeeT yBeimueHue 30" W JlaeT TepeBepHYTOE H300paXkeHue, (OKyCHPOBAHHE
TpyObl TMPOU3BOAAT TMpU TMOMOIIM Kpemaibepbl. HuBenup cHaOXeH 3aKpenuTeNIbHbIM U
MHUKPOMETPEHHBIM BUHTaMU. Kpyriiblii ypoBEeHb CIIyKUT 17151 IPUBEIEHUS OCH BpAIllEHUs] HUBEIHPA
B OTBECHOE IOJIO)KEHHE C MOMOUIbIO MOJBEMHBIX BUHTOB. HuBenmup MMeeT KOHTaKTHBIM LIH-
JIMHJIPUYECKUN YPOBEHb M 3JI€BAMOHHBIN BUHT. L[MIMHApUUYECKUI YPOBEHb HArJyXO CKpPEIUICH
CO 3pHUTEIbHON TpyOoi. M300pakeHne KOHIIOB LMIMHIPUYECKOTO YPOBHS UYEpe3 CUCTEMY
ONTUYECKUX IPU3M, PACIIOJIOKEHHBIX CBEPXY HaJ YPOBHEM, IIEpeAaeTcs B 1oJe 3peHue Tpyosl. B
M0JIE 3pEHHs 3pUTENbHON TPyObl HUBEIMpPA MOXKHO BUAETH OJHOBPEMEHHO 00a KOHIIA YPOBHS,
pa3pe3aHHOro BEPTUKAIBHO IO OCH.

[lepen orcyeToMm MO peiike AIIEBAIMOHHBIM BUHTOM OCYIIECTBISIOT COBMEIEHHE (KOHTAKT)
KOHILIOB MY3bIpbKa YpPOBHS, MpPUBEAS TEM CaMbIM BH3HPHYIO OCh 3pHUTEIBHOH TpyOBl B
TOPU30HTAIbHOE TMoJIoKeHHe. MmeHHo mosTtomy ypoBeHb B HuBenupe H-3 Ha3biBaercs
KOHTAKTHBIM.

B MOMEHT KOHTaKTa, KOT1a BU3UpHas OCh 3aHUMAaET TOPU30HTAIIBHOE MOJIOKEHHUE, TIPOU3BOIAT
OTCYETHI 110 PEHKaM.

Husenup H-3 sBnsiercs 10CcTaTouyHO TOYHBIM M TMOPTaTHBHBIM NPHOOpPOM, Macca ero 0e3
YKJIQJIOYHOTO SIITUKA 2 KT.

Husemup H-3K unmeer ycTpoHCTBO a1 aBTOMATHYECKOTO NPUBEICHHUS BU3UPHOM OCU B
TOPU30HTAJILHOE MOJIOKEHUE TMpH HakJIOHE Npubopa B nuamna3zone *+15°. B ormuume ot H-3
MOJICTAaBKa 3pUTENIHON TpyObl HE MMEET 3aKpeNuTeIbHOT0 BHHTA, OKOHYATEIIbHOE HaBeJCHUE
TPYOBI MPOU3BOIAT MHUKPOME-TPEHHBIM BUHTOM. YBenuueHue Tpyosl takke 30°. Och BpalueHus
npudopa MPUBOIUTCS B OTBECHOE MOJIOKEHHE TP MOMOIIH KPYIJIOr0 YPOBHS.

[Ipy TEXHMUECKOM HHUBEJIMPOBAHUM MPUMEHSIOT JBYXCTOPOHHME IienbHble peiiku PH-3
qHoM 3000 MM, TonumHOM 2-3 cM, mmpuHo# 8-10 cm, a Takxke cknagHblie peiiku anmuHoi 3000 u
4000 mm.

Ha onnoit cropone peiiku PH-3 HaHeceHbl uepHOW Kpackod (UepHas CTOpOHA) IIalleyHbIe
CaHTHUMETPOBBIE JENIEHHs, KOTOpbIe YepenyroTcsi C OeNbIMH, a TakXe CAHTUMETPOBBIMHU
JENEHUSIMU; Ha JPYTrod CTOPOHE CaHTHMETPOBBIE JIEIIEHUSI HAHECEHBI KPAaCHOM KpacKou (KpacHast
cTopoHa). Ha yepHOlf cTopoHe HyJeBOW OTCUET COBIAJAET C MATKOW, HA KPacHOM CTOpOHE C
MSTKOU COBMaAaroT orcuerhl 4687 umu 4787 mm unu 6mmskue kK HuM. CUeT JelneHuid Bo3pacTaeT
OT HMKHETO KOHI[a peiKu; U(PbI MOANKUCAHBI Yepe3 KaX/IbIi IeMMETp B IEPEBEPHYTOM BUJIE, a
B TI0JI€ 3peHUs TpYObI UX n300paxeHue Oyaer npsMbIM. Pa3HOCTh OTCUETOB 10| KPACHOM U YepHON
CTOpOHaM pEWKHU JOJKHA ObITh TMOCTOSHHOW, YTO CIY)KUT KOHTPOJIEM HHBEIMPOBAHUS Ha
crannud. [Tsatka = O- Oy

Jlis mpuBeneHUsT peek B OTBECHOE IOJIOKEHHWE Ha HEKOTOPBIX peiKax MMeeTcsl Kpyribli
ypoBeHb. Eciim ypoBEHb OTCYTCTBYET, TO IIPU BHU3UPOBAaHMM Ha TaKW€ PEWKH MX IIJIaBHO



HaKJIOHSAIOT BIEPEN W Ha3aJ BIOJb JUMHUM BU3HPOBAaHMs. HanMEHBIIMI OTCYET IO pEHKe
COOTBETCTBYET €€ BEPTUKATIHbHOMY MOJIOKEHUIO.

Bo BpeMsi HUBENMpOBaHUS PEHKU YCTAHABIMBAIOT HA JEPEBSIHHBIC KOJIbS, METaJUIMYECKHE
KocThUM WM Oammaku. [lepen Havanom pa®oThl peiKH MOBEPSIOT MPU MOMOIIM KOHTPOJIBHOTO
MeTpa WIM CTaJbHOM PYJIETKH C MWUIMMETPOBBIMU JEICHUAMHU. [[BaKIbl U3MEPSAIOT IJIUHBI
METPOBBIX OTPE3KOB, a 3aTeM JAeUUMMETPOBbIX. OmuOKka IeLMMETPOBOIO JEIEHUS HE JI0JDKHA
MPEBBINIATh | MM, a BCEH IJIUHBI PEUKHU 2 MM.

HuBenup 1 peiiki Hy>)KHO COZiepKaTh B YHCTOTE H 00eperaTh OT COTPACCHUN U Y1apOB.

['eomeTpruyeckoe HUBEIUPOBAHUE IO3BOJSIET OMNPEACIHUTH IPEBBIINIEHUE OJHONM TOYKU HAaj
JPYroi ¢ IOMOILBIO TOPU30HTAIBHOTO Jy4a HUBEJIUPA U OTBECHO YCTAHOBJIEHHBIX HHUBEIUPHBIX
peexk (puc. 7).

CyiectByer J1Ba criocoda reOMETPUUECKOr0 HUBEJIMPOBAHUS: HUBEIMPOBAHUE U3 CEPEIUHBI U
HUBEJIMPOBAHUE BIEPE]I.

[Ipu HUBENMPOBAaHUM U3 CEPETUHBI B TOUKAX A U B yCTaHABIMBAIOT OTBECHO HUBEIHPHBIC PEUKH,
a HUBEJIMP YCTaHaBIMBAIOT MEXIY TOUKaMu 4 U B Ha OAMHAKOBOM PACCTOSIHUM MEXKIY HUMH, HE
00513aTeNFHO B CTBOPE JIMHUH.

Husenuposanue Brepen.

I — BBICOTa HWHCTPYMEHTA, H3MEPSETCS CTAJIBHOW PYJIETKOM WIM OTCUUTHI-BACTCA I10
HUBEJIMPHOU PEUKE OT KOJIBIIIKA 10 CEPEAHUHBI OKYJIApa:
h=i—b.

HpeBI)IHICHI/Ie MOKET OBITh HOJIOXKUTEILHBIM HJIN OTpHUIATCIIbHBIM.
B Tex ClIydasx, KOraa IPEBBIMICHUA MCEXKAY TOYKAMH, PACIIOJIOKCHHBIMU HA 3HAYUTCIBHOM
pacCcTosAHnHU, C OI[HOI\/JI IMMOCTAaHOBKW HHUBCIIMPA ONPCACINTD HECJIB35, BLIITOIHACTCA IMMOCIICA0BATCIIBHOC
HHUBCIIMPOBAHNEC UJIK CIIOKHOC.

LS

hy v

Puc. 7. BeloiHeHHe ICOMCTPHHUCCKOIO HUBCIHPOBAHUA

[Ipu TakoM HUBENMPOBAHUM TOYKH / U 2 - CBSI3YIOLIME TOYKH, @ TOYKH IIOCTAHOBKU HUBEIHPA -
CTaHIUU.

Casi3yroniyie TOYKH Ha MECTHOCTH HaMeUaroT U 3aKpeIlIsiIoT OOBIYHO Yepe3 paBHbIE HHTEPBAJIbI,
00b19HO yepe3 100 M (3To MMKETH), ¥ 3T TOUKU YacTO HE COBIAJIAIOT ¢ eperudamu penbeda, a s
CTPOUTEIBLCTBA HEOOXOAUMO 3HATh OTMETKHM ITUX TOYEK, KOTOPbIE HAa3bIBAIOT MPOMEKYTOUHBIMHU
WJIH TUTFOCOBBIMU.

OTH TPOMEXYTOUYHbIE TOYKM HEOOXOAWMBI JUISI COCTaBJIEHUS BEPTUKAILHOTO paspesa
(Mpo0ABHOTO MPO(UIIST) MECTHOCTH.

Onu 0003HaYaAKOTCS YMCIIOM METPOB, COOTBETCTBYIOIIUM PACCTOSHUIO OT 33 JHEW TOUKH.

OTMETKH MPOMEKYTOUHBIX TOUEK HAXOAAT Yepe3 Topu3oHT uHctpymenta (I'MN).

l'opmzonrtom wuHcTpymenta (I'M) HaspiBaeTcs BbICOTa BU3MPHOTO Jiydya HaJ YpPOBEHHOM
MOBEPXHOCTHIO. ['M paBeH OTMETKE TOYKH IUIFOC OTCYET IO YEPHOM CTOPOHE PEMKM Ha Ty XKe
TOYKY.



IM,=H+3wmIHU=U+II,

TOrJja OTMETKA IPOMEKYTOYHOM TOYKH OyIeT paBHa:
H,p,=I"U-IIp,

rae Ilp - oTcyer Ha MPOMEKYTOYHOM TOYKE IO YEPHOH CTOPOHE PEHKH.
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Borancnenne ormerok depe3 I'M odens ymoOHO, KoOrza ¢ OJHOW CTaHIMU OBLIM CJICIAHBI
OTCYETHI HA HECKOJIKO IIPOMEKYTOUYHBIX TOYEK.

Bce u3MepeHus mpu HUBETUPOBAHUM 3aHOCATCS B KYpHal COOTBETCTBYIOIIEro obOpasma. B
TMOJIEBBIX YCIOBUSX HA KAKIOM CTAHIIMH TPOU3BOAUTCS KOHTPOJIb.

HOpHI[OK BBITIOJIHCHU A

1. Onpenenuthb IMOJIOKEHHE CBSI3YIOITIX u MTPOMEKYTOUHBIX TOYEK 30}
Tpacce (cxeMa HHMBEIMPOBaHMS Tpacchl Ha pHC. &, 3HAYeHHE OTCYETOB IO  peit
KaM B IIpUIL. 2).

2. 3aI10JIHATH )KypHaJI HUBEITMPOBAHHS.

Tatauya 4
KypHay HREeTHpOBaHNA
" [Mpesstinenys
Ne Qrreyeth o pefike, MM P ’ TopHA0HT
" |Muxern MM OTMETKN BEI-
A nepe OME npuGopa, YHCISHHEIE, M
- | SIpOMeny-
LM samme | PO | IPOM@AY- |y - M ’
HHE TOYMEIE

Iloacuurats CYMMbI 3aJHUX U NEPECIHHUX OTCUCTOB Ha KaXaoi CTpaHULC, PA3HOCTb MCIKAY
HUMMU OAaCT MPCBBIIICHUC Ha KaXKI0H CTpaHHUIIC XXypHaJIa U 110 BCeM Tpacce:



OrnpenenuTh NPEBHIIICHUE Ha KaXKIO0W CTaHIIUU:

h=a-b;
h,=a,— b,
h,=a,- ba*
h=a,-b,

TI€ a, az, dy d4— OTCUETHI 110 33JTHAM peiKam;

b, by, by by - 0TCUETHI 110 NIEPEHUM PEiKaM.

OnpenenmuTh anreOpandecKyt0 CyMMY IIOJIOKHTEIBLHBIX M OTPHUIATENBHBIX IPEBBIIICHH,
KOTOpasi JOJDKHA TOYHO COBIAJATh C YHKCIIOM, IMOJY4EHHBIM paHee (TO ecTby,a — ), b)- D10
SIBJISICTCSI KOHTPOJIEM MTPABHIILHOCTH PacyeTOB.

OHpeI[eJ'H/ITL OTMCTKHU CBA3YIOIUX TO‘leKZ]

Hm:O = HPn + h!’

H  =H *h;

Hﬂﬂ = Hmd
H

s an}ﬂs

+ A

+h4.

Pa3Hocth oTMETOK CBAZYIOIIUX TOYCK Ha CTpAaHHUILC XYypHaJla JOJI’KHA OBITH paBHa
KOHTPOJIbBHOMY IIPCBbIICHUIO:

I-II'IKS - HP i

]
OmnpenenuTh OTMETKH MPOMEKYTOUHBIX TOUEK Yepe3 TOPH30HT Mprubopa Tt JaHHOM
CTaHIIUN:
I, = Hyp oty

L= Hyy et 4y

I[JISI OIpeAciICHUA OTMCTOK IMPOMCKYTOUHBIX TOYCK H3 TOPU30HTA an/I6opa JTAaHHOM
CTaHIIUH BBIYCCTH OTCUCTHI HA IIPOMEKYTOUYHBIC TOUKU JTOM CTaHIIUM:

Hyp e =TT =€
Hype, = FIE— ¢
Hyous =TT, ¢,

3. CnenaTb BBIBOJBL.

Conepxanue oTyeTa

1. ITopsiiok pacdyeToB U pe3yNbTaThl BEIYMCICHUI.
2. 3aroHEHHBIN KypHAJT HUBEJIMPOBAHUSI.
3. BeBog.

KOHTpOJ'IBHBIe BOIIPOCHI

1. ITepeuncnute U OXapakTepU3yHTE CIIOCOOBI HUBEITMPOBAHMS.



2. Kakue paGoTsl BXOAAT B 00pabOTKY MOJIEBOr0 MaTepHalia HUBEIUPOBAHUS TPACCHI?
3. Kak onpenensercss npeBbIIIEHHE KOHEYHON TOYKHU X0/1a HaJl HAa4aJIbHOM ?

4. Kak onpenenstorcss OTMETKH IPOMEKYTOUHBIX TOUYEK?

5. Kak BBINONHSIETCS MOCTPAaHUYHbBINA KOHTPOJIb?

Ilpakmuueckoe 3anamue Ne 6
[TocTpoeHue mpoaoIEHOTO MPOGUIIS TPACCHI

Llenb: HAYIUTHCSI CTPOUTD TTOAPOOHBII MTPOIOIBHBINA TPODUIIB.

Obopyoosanue u npunadiedxrcHocmu. KypHall HUBEIHPOBAHMS, YEPTEKHBIE HHCTPYMEHTHI,
MUJJIMMETpOBas Oymara.

Kpartkue TeopeTudyeckue cBeIeHUs

[Tpoekumio Tpacchl Ha TOPU3OHTAIBHYIO IJIOCKOCTh WJIM BHUJ TPacchl COOKY HAa3bIBAIOT
MIPOAOJIBHBEIM MTpoduiieM. DneMeHTaMu POGUIIS SIBISIFOTCS TUIOMIAIKUA U YKIIOHBI.

HOpHI{OK BBIITOJIHCHH A

1. Iloctpouth ~ MOAPOOHBIA  MPONOJBHBIA  MpoguiIb 1O  Tpacce B  ABYX  Mac
mradax - rTopuszoHTaTbHOM 1: 2000 w BeprukambHoM 1:  100. T'opu3OHTAIBHBIN
macmTad  HYXEH Ul  HaHeceHHs Ha  OpoQuib  TOPU3OHTAIBHBIX  PACCTOSIHUI
0 Tpacce, a BEpTUKAIBHBIN - 11 HAHECEHUS BHICOT TOYEK I10 Tpacce.

[Ipodwuib crposT Ha MuwuTMMETpoBor Oymare. [loctpoenune npoduist HAYUMHAIOT ¢ HAHECEHUS
cetkd (Tpad) Ha MuIUIMMETpOBYIO Oymary (puc. 9).

Ha npoduns HanocaT Bce Touku 1o Tpacce: Touku P, [TKO, TIK 0+46, I1K 1, IIK 1+48, TIK
2, IIK 2+55, IIK 3.

B rpade «'opu3oHTanmbHBIE PACCTOSHUS» MHKETHl U IUIIOCHI BBIACISIOT BEPTUKAJIHHBIMU
muHUsIMH. B mpenenax nukera yKa3plBarOT PACCTOSHUS MEXKY TTFOCOBBIMHU TOUYKAMU U JIOTIOTHSIFOT
ux g0 100 m. Hopmanbhas nnuHa mukeTa B rpady paccrosiHus He mumeTcs. Huke rpads
«["Opu3OHTAILHBIE PACCTOSIHUS» TOANUCHIBAIOT HOMEpA MHUKETOB M yKazarenu KuiomeTpoB. Ho-
Mepa MUKETOB, KpaTHbie 10, MOAMICHIBAIOT MOIHOCTHIO, OCTATIBHBIE - TOJIBKO MOCIETHUE IIU(PHI.

B rpade «OTMeTkH 3eMII» BBIMUCHIBAIOT U3 KypHAIa HUBETUPOBAHUS OTMETKHU CBS3YIOIINX U
MIPOMEKYTOUYHBIX TOUEK MO TPACCE, BBIYMCICHHBIE HA IPAKTUYECKOM 3aHATUU Ne 5, ¢ OKpyriieHHeM
10 1 cM. DT OTMETKM Ha3bIBAIOTCS «YEPHBIMU OTMETKAMU». 3aT€M BBIUEPUUBAIOT MPOJIOJILHBIN
npoduiib, T.e. BEpTUKAIBHBIN pa3pe3 3eMHOU MOBEPXHOCTH 10 Tpacce.

Hwxe nuHUM THKETOB CTPOST YCJIOBHBIA IIAH TpPacChl B BUAE MPSMBIX U AYr B MeECTax
noBopoTta. Eciu yros noBopoTa Tpacchl HalpasieH BI€BO, AYTY BBIUEPUUBAIOT BBIMTYKIOCTbIO BHU3,
€CJIM BIPABO — BBIMYKIIOCTHIO BBEPX.

2. Crenatb BBIBOIBI.
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Puc. 9. Ilpononsasiii Tpodume

1. IToapoOHBII TPOAOTBHBIN MPOQHIIL TIO TPACCE.
2. BeBog.

KOHTpOJIBHBIC BOITPOCHI

1. laiiTe onpeneneHue MOHATHUS «IIPOJOIBHBIN MTPODHUIIBY.

2. Ha ocHOBaHHMM KaKHX JOKYMEHTOB CTPOUTCS ITOPOOHBIA MPOAOIBHBINA TPOQHITH?
3. Yto Ha3BIBAIOT CETKOW Mpoduis?

4. Kakumu yCTIOBHBIMH 3HaKaMU Ha TIJIaHE TPACChl 0003HAYAIOT KPUBBIE?

Ilpakmuuecxoe 3auamue Ne 7-8
[TpoexTrpoBaHue MO MPOIOILHOMY MPOMUITIO TPACCHI

Lenv: HaAyIUTHCS BBIOIHAT MPOSKTUPOBAHHUE T10 MPOAOILHOMY ITPO(IITIO.

Obopyoosanue u npuHaonelcHocmu. >KypHajl HHUBEIUPOBAaHUM, KAJIBKYISATOP, YEpTEXKHbIE
WHCTPYMEHTHI.

Ilpumeuanue: MCXONHBIE JTaHHbIE ISl TPOEKTUPOBAHUS IO MPOAOIBHOMY Hpodmiio GepyTcs U3
npakTHdeckoro 3anatus Ne 5, 6.

5.I1opsinoK BBIMOTHEHUS

1. Hanectu Ha npoAonbHBINA TPOPUIH MPOEKTHYIO JIMHUIO-YPOBEHb OPOBKM OCHOBHOM ITIOIIAIKU
3emisiHoro mosotHa (B3I1). [IpoekTHy0 JIMHMIO HAHECTH C TAaKUM PAcyeToOM, YTOOBI COKPATHThH
00BEeMBI 3eMJISTHBIX paloT, mpoekTHast BbicoTa B3Il nomkHa HaXOUTHCS KaK MOXKHO OJMKe K JIMHUN
NOBEPXHOCTH 3eMi. Ha Tpex 3agaHHBIX NMKETax MPOBECTHU MPOEKTHYIO JUHHUIO C OAHUM YKIOHOM
(nmuHa snemenTa npoduss - 300 m).

[Tocne storo B rpade «IIpoekTHbIE YKJIOHBD) HAHECTH HAKIOHHYIO JIMHMIO (HAKJIOH B CTOPOHY
YMEHBIIICHHSI OTMETOK ), TIOJT JIMHUEH YKa3aTh TOPU30HTATHLHOE TIPOSIoKeHHE (B TaHHOM citydae 300 M), Hajt
JIMHYEN - BETMYMHY YKJIOHA B THICSUHBIX.

2. BpluMcnuTh  YKJIOH,  MPOEKTHble M paboune  OoTMeTKH.  [IpoekTHbI  yKJIOH
ornpenensercs 1no Gopmyie



AH H nKs H MED
i“p= 1000 — = 1000 d
d AKO-MK3
e Hm{0 H,,, — OTMETKH, KOTOpbIE HA3HAYAKOTCH,
«onis — TOPU3OHTANBHOE MPOJIoXeHHe TMHAHN TTKO-TTK3,

IIpoeKTHEIE OTMETKH BEIYHCIAIOTCA NG GopMynam:
H =H_ . tid

KD +46 ne np |'|Kl)-l'+4ﬁ} ;

Ho=H+id  =H_ +100i

np 1EKO-TIKL

H =H +id =

Ak} +48 THE | ap M- (+43]

H = H +100i=
H =H i d ;

TIK2 +55 wp ME2- (+55)

H = H,,+100i=

TIK2
IAe i — MPOEKTHLIH YKIIOH.

3. Beruciuts pabodne OTMETKH TOYEK.

PaGourie OTMETKH paBHbI Pa3HOCTU MEX]y HPOEKTHBIMHU (KPAaCHBIMH) M CYLIECTBYIOLUIMMHU
(4epHBIMH) OTMETKaMH 3eMiid. Pabourie OTMETKH yKa3bIBarOTCs Haja npoekTHoi muauer B3I1 ms
Hachllu (paboyasi OTMETKa IOJIOKHUTENIbHAsA) M HM)KE MPOEKTHOM JMHUM Ui BBIEMKH (pabouast
OTMETKa OTpULIATENbHAs).

4. OmpenenuTh  TOYKM — HYJEBBIX pabOT M pacCTOSHUS /10 HHUX OT  IHMKETHBIX
Y IUTFOCOBBIX TOYEK.

Touku HyneBbIX paboT - TOUKH, paboure OTMETKHU KOTOPBIX PaBHbI HY/II0. PaccTosiHue OT ToUkH
HYJIEBBIX Pa0OT JI0 OJMKANIIINX TOUEK MPOQIIIS BEIYHUCISCTCS 110 PopMyIIe:

5
R+d

xX=

»

rae Py u P;- pabounie OTMETKH TOYeK A U B;
d— paccTosiHue MEXy HUMHU.

YkazaTb paccTOSHHS 10 TOYEK HYJIEBBIX PadOT Ha mpodue.
5. Crenarth BEIBOI.

Conepkanue oTyeTa

1. ITogpoOHBI  MPOAONBHBIA TPOPUIL TMPOEKTHONM JIMHUM C HAHECEHHBIM YKIOHOM;
MPOEKTHBIMU, PAOOYNMH OTMETKaMHU; PACCTOSIHUEM JI0 TOUYEK HYJIEBBIX padoT.
2. BeBog.

KOHTpOHBHBIC BOIIPOCHL

1. Yro Takoe npoekTHast JMHUS U Ha KAKOM YpOBHE OHA yKa3bIBaeTCs Ha MOJAPOOHOM Ipoduie?
2. YUro 03HaYaeT MOHATUE «TOYKA HYJIEBBIX paboT»?
3. Kak Beruncsiercst pabouasi OoTMETKA TOUKU?

Ilpakmuyeckoe 3anamue Ne 9-10
O0paboTka XypHaja HUBEIHPOBAHUS TTOBEpXHOCTH. COCTaBIICHHE TUTaHA 3eMIISTHBIX Macc

Llenv: HayunThcs 00pabaThIBaTh >KYpHAI HUBEIMPOBAHUS TIOBEPXHOCTH, COCTAaBJSATH TUIaH
3EeMJISTHBIX Macc.



Obopyodosanue U NpUHAONEHCHOCMU. SKYpHAJl HHUBEIHUPOBAHUM, KAIBKYISTOP, YEPTEXKHbIE
UHCTPYMEHTBHI.

4. Kparkue TeopeTUuyecKue CBeICHUs

HuBenmupoBanue MOBEPXHOCTH TPOU3BOAUTCS C IENBIO MONYYCHUs KPYIMTHOMACIITAOHBIX IJIAHOB
MECTHOCTU C MaJIOi BbICOTOU ceueHus ropuzoHTaisiMu (0,25; 0,5; 1 M) Ha paBHUHHON MECTHOCTH.
Ha mecTtHOCTH CO3/1a€TCsI CETh TOYEK, MOJIOKEHNE KOTOPHIX OIPEIEIIIOT B INIAHOBOM W BHICOTHOM
oTHomIeHUsIX. [[TaHOBOE MOJIOKEHUE TOUYEK OMPEEIIAETCs MPOJIOKEHUEM TEOAOIUTHBIX XO0B, a
BBICOTHOE - TEXHUYCCKUM HUBEIIMPOBAHHEM.

Cuauana pazouBatoTcsi kBajparbl co cropoHamu 200-400 M, 3areM KBajapaTbl BHYTPH CETKH,
crymas ux. [Ipu macmrade 1:2000 MuHumManbHas cropoHa kBajapara 40 m, mpu macmradax 1:1000
n 1:500 — 20 m.

[Ipu pa3OuBKe KBajpaToB cocTaBisieTcss abpuc. [lo BHEMIHUM CTOpPOHAM CETKH KBaJpaToOB
MPOKJIAABIBAIOTCS TEOJOJIUTHBIE M HUBEIUPHBIC XOJIbl, KOTOpPbHIC TPUBS3BIBAIOT K ITyHKTaM
roCyJapCTBEHHOM Teone3nueckoil cetu. KBagparel co ctopoHamMu 100 M HUBEIMPYIOT KayKIblid
OTJCIBHO.

CHayana HMBEJIMPYIOT Hapy>KHbIE KBA/IpaThl, a 3aT€M BHyTpeHHUE. OTCUEThI 3alIUChIBAIOT HA CXEME
BHYTPH KBaJ[paTa y COOTBETCTBYIOIIMX TOYCK.

KoHTpons: Ha CTOpOHE KaXIOro KBajpaTa CyMMbl HAaKpeCT JIEXKAIMX OTCYETOB JOJDKHBI OBbITh
paBHBI MeXay coOoifl. Eciu pacxokieHuss He MPEBBIIAIOT 5 MM, TO BBIUUCIISIOT MPEBBIIICHUS
MEXIY YIJIIOBBIMU TOYKAMH BHELIHUX CTOPOH KBaJPaToB. B 3aMKHYTOM MOJIMTOHE CyMMa CPEIHHX
MIPEBBIICHUI JTOJDKHA OBITH paBHA HYIO. JlOmycTHMasi HEBSI3Ka B 3TOM CITydae OMPEACISICTCS 10

dbopmyre:

FXpon=210 * Vn, Mm,

/1€ 71 - YACIIO IIPEBBILICHUM.

JlomycTMyt0 HEBS3KY pACHpPENEIIIOT IOPOBHY HA BCE IIPEBBILICHHWS W BBIYUCIIIOT BBICOTBI
CBSI3YIOIIMX TOYEK (BEpIIMH BHEIIHUX KBAJpPaToB), BBICOTHI BEPIIMH OCTAIBHBIX KBaJpaTOB
OTIPEIEIOT KaK POMEXYTOUHBIE TOUKH - UePE3 TOPU3OHT MpHudopa.

ITopsimoK BBIOTHEHUS

1. Tlo maHHBIM HUBETMPOBAHMS TUIOIIA/IHM 10 KBajpaTaM (Tadm. 6, puc. 11):
a) BBIYMCIIATE B THUTIOBOM HUBEITUPOBOYHOM KypHae, BBIUEPUYCHHOM B
MPaKTUIECKO paboTe, abCOMOTHBIE OTMETKH TOYEK KBAJPaTOB;
Hrn = HR + a;
Hl = Hl u Bi;
Hz =4 m By
H=H -8B

12

nT.Ao.



Tabamga 5

JKypHaT HUBETHPOBARAA

- [penpinienrs,
No i QTcueTsl o peiike, M MM TopH3oHT
cTay- npubopa
H+ nepes- | mpomescy- ’
KM 3anHAcC + - M

wse ToMHEe

OrMetky 8bi-
YHCNEHHBIC, M

6) Hanecute ormMeTkH Ha miiaH kBajgpaToB B MaciuTabe 1:500, npuHsB AIMHY CTOPOHBI KBajpara
paBHyto 25 MeTpam (5x5 cm). [1nan BeluepTHTE HA MIJIJTUMETPOBKE. |

CriocoObl  MHTEPIIONMPOBAHUS TOPU3OHTAIEH W OCOOCHHOCTM WX MpOBeAcHUs. WHTeprosims
(mar.) - BcraBka BHYTpb. [loa uHTeprmomsimuell B MaTeMaTWKe MOHMMAIOT BCSKHHA CHOCO0, C
MIOMOIIIBI0 KOTOPOTO MOXKHO MO TaOJHIle HAWTH MPOMEXKYTOUHBIE PE3YNIbTaThl, KOTOPHIX HET
HETNOCPEACTBEHHO B TaOJHIIE.

[Ipu pucoBke TOpU3OHTAJNE Ha IUIAaHAX MCIONb3YIOT CHOco0 «Ha Tia3» (BU3yallbHO).
[Ipenmonoxum, 4TO Ha IUTAHE MMEIOTCS TPU COCEAHHME TOYKU C MOJNUCAHHBIMU BBICOTAMHU
201.35, 203.30, 200.75 (puc. 10). HeobxoaumMo mpoBecTH TOPU3OHTAIU C BBICOTOM CEUEHUS
penbeda 1.0 M, TO eCTh HAaWTH BU3YaJIbHO IIJIAHOBOE TOJIOXKEHHE JIMHKK ¢ BhicoTaMu 201, 202 u
203 m.

200,7

Puc. 10. MaTepnonnpoBanne H NPOBCACHIE TOPA3OHTANEH «HA [Iasy

B) Beicuntath 00beMbI 3eMIISTHBIX Macc:
- OIpEeJIETICHNE MPOECKTHOM BBICOTHI [  KaK CpeHen Ui JaHHOW TUIOMIAKH:

H

Y H 42 Y H,+3- Y Hy+u Y H,

w n-d ’

rae Y. Hj;- cymMmMa BBICOT TOYEK, MPMHAIEKAIMX OJHOMY KBaapaTy; 7 - YUCIO KBAaJPaTOB;
OnpenenseM paboure BHICOTHI IS KaKI0M BEPIIMHEI KBaIpaTa

hp=Hpp-H3emm

M 3aITUCHIBAEM TTOJT OTMETKOM 3eMJITH

CTpouM «IMHHIO HYJEBBIX PabOT», TO €CTh JMHHIO MepecedeHHs IUIOCKOCTH C MPOEKTHOU
0TMETKOM (H,, ) C MOBEPXHOCTHIO 3€MJTH WJIM JIMHUIO, 110 KoTopoit 4 = 0. [To nuHusAM KBagparos, rae
«+/?» IepexoUT B «-/T», HAXOUM TOYKHU HYJEBBIX padoT 1o ¢opmyIe:



By

X= H
Byt

rac X~ PAaCCTOAHUC OT BCPIIHHLI C h 1 10 TOYKH HYJICBBIX pa60T, M. Ha mane JaHHOC pacCCTOSAHHC
OTKJIaAbIBACTCA C YUHCTOM MaCLHTa6a;
h - pa6oq1/Ie IUIFOCOBBIC 1 MUHYCOBLIC BbICOTHI, 0e3 3HaKa, M,

[- nuHa cropoHsl KBajaparta, [= 25 M.
CoenuHseM «HYJIEBbIC TOUKI - ITOJYYaeM JIMHUIO «HYJIEBBIX paboT»
r) Cuntaem 00BEMBI 3eMJISTHBIX PA0OT.

Tabmna 6

O Teuetst () oo pefike 113 TOMKE KBanparos

Nz Bapmanta
Orvmetia penepa P,
OTCueTH Ha penep @,

1 (27,250 937 | 570 | 630 [ 740 | 855 | 1325] 1455|1680 1970|2415 |2350| 2270121401 2610|2730 (2855|2910

[

30,150 352 }2950)2835[2745| 267012 1807222012390 24551 19200 1610 1430 1315} 875 | 725 | 660 | 530

3042.360[1071 [ 410 | 570 | 680 { 755 1I2I5]1340[1590| 1830|2335 | 2460|2110 | 2080|2535]2650]2780)2895

454,780 | 1137|2870 2760 | 26402525 20652105 | 2450|2325 ] 1820 15%0] 1340 1205 745 | 670 | 560 | 480

5 |68.47011254| 660 | 720 | 845 | 965 {1425[1575 (1770 2020|2545 | 2410236012255 | 2715|2805 | 2870|2975

6 | 75.630[1375|2060] 2855 ) 2830|2740/ 2235|2385 | 2425| 2375|2060 | 1730 1520] 1440) 930 | 830 | 725 | 645

7 183.750|1482| 520 | 1270|2510)2620|2745 24551 1385] 645 | 715 1490123302855 2960122801530 830

B 191,570 1380(|2645)2590[1230] 580 630 [1360:2410|2785|2825|2340] 1473| 705 | 845 | 157022402955

986,720 11260 645 |[1320(2620(2755|2815|2535(1470| 730 | 820 1536524151291 5|2980|2335| 1645 960

101 73,1040 1352715126300 1310 630 | 740 | 1440(2560(2120)2915|2480|1520] 835 | 955 | 1630)2370]|2975

11}65250 (1010] 480 | 1140|2470 2590 2680|2330 1215] 560 | 620 (1330 2270|2760 2975|2160 14208 770

12] 573604 595 |2530(2440| 1130] 420 | 580 [ 1275236012655 |2780|2250{1320] 605 | 710 | 1430|2140 2960

13148.420] 888 | 355 [ 108012390 246025902240 1130] 470 1 580 [ 1290|2150(2655(2945:2075] 1365 | 695

14133560 777 |2485(2370| 1090 3935 | 450 | 1145|2255\ 2575266012175 11263] 513 | 623 [133012020(2950

15]26,830) 666 | 2900|2860\ 2310|2775 |2215|2345| 246012550 (2040 176515851475 935 | 815 | 740 | 650

16| 37.240] 555 | 488 | 530 | 645 | 78O | 1230 1350|1515 1845|2385 2415|2030 2070| 2540 | 2665 | 2730|2930

17(45.670| 444 2780|2640 L370( 615 ) B10 | 1480|2515 | 2870|2925 | 2460 1565 | 820 | 900 11570]2340 (2990
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Pue. 11, [Ipusep nnana HHBENHPYEMOI MTOBEPXHOCTH

Puc. 11. IIpumep mtana HUBEIUPYEMOI TOBEPXHOCTH

ConepmaHHe OT4YCTa

1. XKypHan HuUBenMpOBaHMSI TIOBEPXHOCTH.
2. IInan HUBENUPYEMOM MOBEPXHOCTH.
3. BriBog.

KOHTpOJ'IBHBIe BOIIPOCHI

1. C xaKo# 1eJbI0 BBIMTOJIHAETCS HUBEJIIMPOBAHUE TOBEPXHOCTH?
2. Ha3oBuTe OCHOBHBIE CTIOCOOBI HUBETTHMPOBAHHS TOBEPXHOCTH.
3. Kak BBIYHCIISIOTCS OTMETKHU BEPIIUH KBAAPaTOB?

IIpakmuuecxoe 3anamue Ne 11
CocraBieHne CXeM 3aKperyieHHs TPacchl, pa3d0MBKU U 3aKpEIUICHHS Ha MECTHOCTH MaJbIX
HCKYCCTBEHHBIX COOPYKECHUH

L]env: HAyuUTHCS COCTABIIATH CXEMBI 3aKPEIUIEHUs TPacchl, pa30MBAaTh Ha MECTHOCTH MaJjble
HCKYCCTBEHHbBIE COOPY)KEHHS.

Obopyoosanue u npunaonedcHocmu. WHCTPYKLUOHHBIE KapThl, MWUIMMETpOBas Oymara,
YepTeKHbIE MHCTPYMEHTHI.

KpaTKI/Ie TCOPCTUUCCKUC CBCIACHUA

PazouBouHbBIC pa6OTLI SABJIAAIIOTCA OAHHMM K3 OCHOBHBIX BHJOB HH)KCHGpHO—FCO,[[CBH‘lCCKOﬁ
JESTEeIbHOCTH. BBINOIHAIOT HX IJIA OIIpCACIICHUA Ha MCCTHOCTH IIJIAHOBOT'O W BBICOTHOI'O
TMMOJIOKEHUSA XapPaKTCPHBIX TOYCK OoCell M IIOCKOCTEH CTPOALIECTOCA COOPYKCHUA B COOTBETCTBUU C



paboYrMu YepTexkaMu MPOEKTa.

[IpoekT coOpyX EHUS COCTaBISIOT Ha TOMOrpagUyYecKuX IUIaHaX KPYIMHBIX MAacIiTaboB.
OnpenensitorT  pacloyioKEHUE  MPOEKTUPYEMOIO  COOPYKEHHST OTHOCHUTENIBHO — OKPYXKAKOIIUX
MPEIMETOB M CTOPOH cBeTa. Kpome Toro, Tomorpadudeckuii IIaH OmpeaessieT CUCTeMY KOOPIUHAT,
3aJAIO0IIYI0 TIOJIOKEHHUE XapaKTEPHBIX TOYEK U OCEH MPOEKTHUPYEMOIO COOPYKEHHUSI OTHOCHUTEIIBHO
9TOH CUCTEMBI.

Pa3buBouHble pabOTHl OUAMETPATHHO MPOTHUBOMONOXKHBI CHEMOUYHBIM. [Ipy cheMke Ha
OCHOBAaHMM HATYPHBIX H3MEPEHUI OIPENEISIIOT KOOPAMHATBI TOYEK OTHOCHUTEIIBHO ITyHKTOB
OIOPHOM CETH.

[Tpu pa3buBke ke, HA0OOPOT, 1O KOOPIMHATAM, YKA3aHHBIM B IIPOEKTE, HAXOJST HA MECTHOCTH
MOJIOKEHHE ToueK coopyxkeHus. [Ipu pa3OMBoYHBIX paboTax YIiibl, PACCTOSHUS U TPEBBIIICHUS HE
U3MEPSIIOT, a OTKJIAILIBAIOT HA MECTHOCTH. B 3TOM OCHOBHAs1 0COOEHHOCTh pa30MBOYHBIX PAOOT.

['eonesnueckre pa3duBOYHBIE PAabOTHI, CBS3aHHBIE C MEPEHECEHHEM IMPOEKTa COOPYKEHUS B
HaTYpy, MPECIECAYIOT LEIb HAUTH M 3aKPEIUTh IOJIOKEHUE HA MECTHOCTH €r0 OCHOBHBIX OCEN U
JieTaiel, CoIepIKalXCsl B IIPOEKTE.

Pa30uBKka OCHOBHBIX OCEH COOPY)KEHHS B IUIAHE MOXKET OBITh BBITIOJHEHA CJEAYIOIIUMU
crocobamu:

- TIOJISIPHBIM;
MPSIMOYT'OJIBHBIX KOOPJMHAT;
IIPSIMOU YTJIOBOU 3aCEUKU;
JIMHCHHOM 3aCCUKH;
CTBOPHOM 3aCEUKH.
[Topsimok BBIMOJIHEHUS.

1. Onpenenenne yKioHa BOJOTOKA
VKII0H BhIUHCISETCS 110 (popmyiie:

Jlns ompeneneHus yKJIOHA MPOKJIabIBACTCA TEOAOIUTHBIN X0 Kak MOXKHO Onmmke K Bone. Ha
MPOTUB KAXKI0M TOYKM HAa YPOBHE BOABI 3a0MBat0T KOMBIIKHA HAa 20-30 cM BBIIIE YPOBHS BOJBI.
Jlanee, ¢ TOYHOCTBIO O MM, MU3MEPSIIOT OTMETKHU YPOBHS BOJBIL. 3aTeM 3aMEpSIOT PACCTOSHHUE OT
METKH 10 BEpXa KOJBIIIKA ¥ JAHHYIO Pa3HUILY BBIYUTAIOT U3 OTMETOK ITUKETaXA.

2.Ilepenaua OTMETOK Yepe3 OBpar, BOJOTOKH.

Ecnu Tpacca nepecekaetr HerTyOOKHE OBparu, HUBEIUPOBAHKUE BEAYT OOBIYHBIM CIIOCOOOM, TO
€CTh MO JHY OBpara OMNPEAETSIOT IMPEBBIINICHUS MPOMEKYTOUHBIX To4eK. IIpu odeHb KpyThIX
CKJIOHAX MPUMEHSIOT CIIOcO0 BaTep-MacoBKH, B JAHHOM CITy4ae IPUMEHSIOT JBE PEUKU U YPOBEHb.

3. CbeMKa IoTepeyHoro pazpesa.

Janubiii B pabOTHl HEOOXOAUM JJIsl IPOSKTHPOBAHHS MOCTOBOTO mepexofa. Ilomepeynbim
pa3pe3oM Ha3bIBalOT (UTYPY, OTPAHWUEHHYIO JIMHWEH TOPH30HTA BOIBI U JIMHUEH aHA. UTOOBI
MONYYUTh TIONEPEUHBIN pa3pe3, pa3OMBaAIOT CTBOp, MEPIEHANKYISPHBIM K HAIpaBICHUIO PEKH B
JTAHHOM MeCTe, KOTOpbIii 0003HA4aroT BEIIKAMHM M 3aKpeIUISIOT CToln0amMu. Y KPOMKH BOJIbI
3a0MBalOT J1Ba KOJbIKa. OTMETKU IHA PEKH MOTYYaroT mpoMepamu TimyouH. Ecnu mmpuna pexu 1o
500 M, 3a6MBarOT Ba CTOJI0A, MEXKTY KOTOPBIMH HATATUBAIOT KaHAT ¢ MeTkamu 5, 10 nmu 20 m.

4.CxeMbl ~ pa3OMBKM M  3aKpelyIeHWs  HAa  MECTHOCTH  MalbIX  HMCKYCCTBEH
HBIX COOPYKECHHUII.

OCHOBHBIMU  DJIEMEHTaMH Pa3OMBOYHBIX pabOT SIBISETCS BBIHECEHHE HA MECTHOCTb:
MPOEKTHOTO HANpaBJICHUs] JUMHUU WIM MPOEKTHOIO YIJa, MPOEKTHOM JMHUW 3a/laHHOM JUIMHBI,
TJIAHOBO-BBICOTHOTO TIOJIOXKEHUSI TPOEKTHOW TOYKH, JIMHUM 3a/JaHHOTO YKIIOHA U TPOEKTHOU
TIOCKOCTU. PaboThl BBIMONHAIOTCA € KOHTpoJieM. IIpoeKkTHble yIiibl BBIHOCSTCS Ha MECTHOCTh
TEOJJOJTUTOM OJJTHUM IOJIHBIM [TPUEMOM.

[lepenecenne Ha MECTHOCTh JJIMHBI MPOEKTHOM JIMHUU MPOU3BOIAT B 3aBHCUMOCTH OT
TpeOyeMOil TOYHOCTH CBETOJAILHOMEPOM, ONTHUYECKUM TATbHOMEPOM, HUTSHBIM JaTbHOMEPOM,
CTAJILHOM JIEHTON WJIN PYJIETKOM.

Omnpenenenrie Ha MECTHOCTH IUTAHOBOTO TIOJIOKEHHUSI TOYKM TPOM3BOAUTCA CIIOCOOAMHU



HPSIMOYTOJIBHBIX, TIOJIIPHBIX KOOPAMHAT U CTBOPOB.
5.Haueptute Ha  MwumMmeTpoBoi  Oymare B MacmTabe  1:5000 cxembl  pa3

OMBKM M  3aKpeIUICHHsT Ha  MECTHOCTH  MaJbIX  HCKYCCTBCHHBIX  COOPYXCHHUH
(puc. 12).

PII
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Puc. 12. CxeMHl pasGUBKH H 32KpeliIeHH HCKYCCTEEHHBIX COOpYXeHni:

@ - CpeTHEeTo 1 OOJIBIIOrO MOCTOB; /,2 — MPOMEKYTOUYHBIE ONOPBI, 3 - YCTOU; O - MaJIOr0 MO-
CTa U KOTJIOBAHOB MOJI (PyHAaMEHTHI YCTOEB; 6 - TPYOBbI U KOTJIOBaHa MO (YHIAMEHT TPYObI

6. CrenaTteh BBIBOIBI.

Conepxanue oTyeTa

1. Cxema 3akperuieHusi pa30MBKH M 3aKPETUICHHs HAa MECTHOCTH MaJbIX MCKYCCTBEHHBIX
COOPYKEHHUM.
2. BeiBog.

KOHTpOJ'IBHBIe BOIIPOCHI

1. Kakue paboOTHl BBINOJHSIOT NPU TE€0JE3MYECKOM KOHTPOJIE MpPU BO3BEICHHHM MallbIX
HCKYCCTBEHHBIX COOPYKEHUN?

2. Kakumu mprieMaMu MOJIb3YIOTCS IIPH Nepejaue MPOEKTHBIX BBICOT Ha JTHO KOTJIOBaHA?

3. Kak pa36uBaTh 0CH MaJIbIX HCKYCCTBEHHBIX COOPYKEHUH U IPaHUIIbI UX KOTJIIOBAaHOB?

Ilpakmuueckoe 3anamue Ne 12
[TocTpoeHue mornepeuHbIXx MpoduiIeld HAchIel U BHIEMOK COTJIACHO PabouMM OTMETKaM |
YKJIOHY MECTHOCTH

Ueﬂb.' HAYYHUTBHCA COCTABJIATE CXEMBI 3aKPCIJICHUA TPACCHI, p336I/IBaTB Ha MECTHOCTHU HaCBIIIH
N BBICMKH, HAHOCUTHb Ha MCCTHOCTBH NPOCKTHBIC OTMCTKH W JIMHUHU 3aJaHHOT'O YKJIOHA.



Obopydosanue u npuHaoneds’cHocmu: WHCTPYKIHUOHHBIC KapThl, MUJUIMMETPOBas Oymara,
YepTEeIKHBIC HHCTPYMEHTHI.

Kpartkue TeopeTudyeckue cBeIeHUS

Pabotbl o BO3BENEHUIO 3€MIISIHOIO IOJOTHA IPOM3BOJAT IOCIE TOTO, KAK Ha MECTHOCTU
BBINOJIHEHA pa30MBKa TPAHUI[ OTKOCOB HACHINEH M BbIEMOK. Pa3z0MBKY 3€MIISTHOTO MOJIOTHA
MPOU3BOJAT HA OCHOBAHHUU MPOJIOJIBHOTO U IMOMNEPEeYyHOro mpoduiei Tpacchl, MO KOTOPHIM
COCTaBIIAIIOT paboune depTexu. PazOuBKa 3akimroyaeTcs B TOM, YTO HA MECTHOCTH HAXOJAAT U
3aKPEIUISIIOT TOYKH MEPECeyYeHUs: OTKOCOB HACHIIEH M BBIEMOK, PE3€pBOB, KaHAB, KaBaJbEPOB.
BrImonHA0T pa3OMBKY MO MONMEpPEYHHKAM B KaKI0W MHKETHOW M IUIIOCOBOM TOYKAaX HE pexe
yeM uepe3 50 m Ha npsimbix ¥ 20 M Ha KpUBbIX. [lonepedyHuKu MpoBEIMBAIOT NEPIEHIUKYIIPHO
K OCH TPacchl, a Ha KPUBBIX - MO0 HAMIPABICHUIO paanycoB. Ha poBHON MECTHOCTH ¢ HEOOIBIIUM
VKJIOHOM TIONEPEYHBIX CKAaTOB pa30MBKY BEAYT OTKJIAIbIBAHUEM IPOEKTHBIX 3JEMEHTOB
MOTIEPEYHOTO TIPOPHITSL.

Hachinp - rpyHTOBOE COOpYXEHUE Ha Tpacce KEJIEe3HOJOPOKHOM JIMHUHU, IMOCTPOCHHOE B
MecTax TOHWKEHHUS peibeda, Ha MOAX0AaX K MOCTaM M IYTEMPOBOJAM M OOECIIeUHBAIOIIEE
pa3MeIIeHne BEPXHETr0 CTPOCHUS JKEIe3HOIOPOKHOTO MMYTH HA TPeOYyeMBbIX MPOEKTOM OTMETKax
BBIILIE€ IOBEPXHOCTHU 3EMIIH.

BbleMKa - IpyHTOBOE COOpPYKEHME Ha Tpacce >KEJIE3HOJOPOKHOW JIMHUM, COOPYXKEHHOE
MOCPEJICTBOM HM3BATHS TPYHTAa Ha 3aJaHHYI0 TIPOEKTOM TIIyOMHY U oOecnednBaroniee
pa3MeIIeHne BEPXHETO CTPOCHUS JKEIEe3HOJOPOKHOTO MYyTH Ha TPeOyeMbIX IPOEKTOM OTMETKaX
HUKE TOBEPXHOCTH 3EMJIH.

HOpHI{OK BBIITOJIHCHU A

1. Haueptuth Ha MmmumeTpoBoii 6ymare B macmrade 1:5000 cxeMbl 3aKperuieHus TPacChl
JKEJIE3HOM JJOPOTH Ha MPSIMON U KPUBOM.

PaboTbl 0 3aKpenieHUIo TpacChl BBIMOIHSIOTCS IS TOTO, YTOOBI 00€CTIEUNTh COOTBETCTBUE
HJIEMEHTOB COOPYKAa€MOI'0 3eMJITHOIO IOJIOTHA MPOEKTYy, a TakkKe JUIi TOro, YTOOBI
KOHTPOJIMPOBATh MPOU3BOJICTBO paboT. MecTononokeHne BCeX COOPYKEHHH, MPeayCMOTPEHHBIX
IPOEKTOM, JIOJDKHO OBITh MEPEHECEHO Ha MECTHOCTh Ha OCHOBE MPOOJIBHOIO MpOQuIIs, MIaHOB U
pabounx ueprexelt coopyxenuil. Komrieke paboT 1o 3aKperieHHIO Tpacchl BKITIOYAET: 3aKpeIIeHHe
MUKETHBIX W IUIFOCOBBIX TOYEK Ha MPSIMBIX U KPUBBIX, 3aKPEIUICHWE BEPILIMH YIJIOB IMOBOPOTOB,
pa30MBKY OCell HCKYCCTBEHHBIX COOpYKeHUH U T.1. 2. I1o ucxoqHbIM JaHHBIM (TIpWIL. 3) HAYEPTUTH B
macmirade 1:100 pa3OuBKYy HachlliM U BBIEMKH Ha KOCOTOPE COIVIACHO PabOYMM OTMETKAM U YKJIOHY
MECTHOCTH METOZIOM BaTepnacoBku. [1IupruHa 0CHOBHOI MIIOIa KK 3€MIITHOTO MOJIO0THA b = 7,6 M
(puc. 13).



Y
=
L

1
1
I
|
1
B
< B >

Pug, 13, Cxema HACLINH H BEIEMEH

J11st BBIIOJTHEHMSI Pa30UBKH HEOOXOIUMO ONPEICHTE paccTosiHue Ly, u [, 0T ocu Tpacchl 10
TOYeK / ¥ 2 epeceueHusi OTKOCOB 3eMIISTHOTO MOJIOTHA C MOBEPXHOCTBIO 3EMITH:

{= i [é+mHJ;

a-m\ 2

l = n (E+mH],
2 p+mi2

TAC n - IMOKA3aTCJIb YKJIIOHA MECTHOCTH;
m - II0Ka3aTeJIb YKJIOHA OTKOCOB HACHIIIU UJIM BBICMKH;

b - murpruHa OCHOBHOM IJIOAaaKu 3€EMIITHOI'O ITOJIOTHA JJIA HaChIIIH, H- BBICOTA HACHIIIH

WM ITyOUHA BbIEMKH, M. 171 BBIEMKHU:
B=5+2K,

rze K - mmpuHa KroBeTa noBepxy.

Onpenemuth paccrosiaue [y, u [, JUTSL BBIEMKH:

-

Paccrostaue [y, 1 [, IpOKOHTPOIMPOBATH MO YEPTEXKY MOMEPEUHOro Mpoduiis, BHIIOIHEHHOTO B
macmTabe 1:200.

Tak kak pa30uBKa OyJeT IPOU3BOAUTHCS PEHKON C YPOBHEM JITIMHOW 3 M, TO ONPEAEISIIOT LEJI0e
KOJIMYECTBO peeK /', KOTOpOoe YIIOKUTCS B pa3Mepax / U /,, U BEIMUUHY OCTaTKa (a):

I, =3n t+a.
P

3. HauepTuTh CXeMbI BEIHOCA HA MECTHOCTh MIPOCKTHBIX OTMETOK U JIMHHIA 33JTAaHHOTO YKJIOHA.
4.CpenaTthb BLIBOJBL

Copaeprxanue oTyera

1. Cxema 3akperuieHusi TPacChl JKEIE3HOW JOpOrM Ha NPSAMOM M KPHUBOM, BBINOJHEHHAs Ha
MUJJTMMETPOBOI1 Oymare.

2.Yeprexx pa3OMBKM HACBHITA M BBHIEMKHM Ha KOCOTOpE COIVIACHO PabOYMM OTMETKaM U YKIIOHY
MECTHOCTH.

3. Cxema BbIHOCA HA MECTHOCTb IIPOEKTHBIX OTMETOK U JIMHUM 3aJaHHOTO YKJIOHA.

4. BeiBosI.



KoHTponbHbIE BOTPOCHI

1. C xaxoii 1elbI0 3aKperuIsIeTCs Tpacca >KeIe3H0M Joporu?

2.Kak Ha MECTHOCTh BBIHOCST MPOCKTHBIE OTMETKHU OTACIBHBIX TOYCK?

3. Kak Ha MECTHOCTH CTpPOST JIMHUH 33JaHHOTO yKJIoHa? Ha30BUTE OCHOBHBIE CTIOCOOBI.
4. B 4em 3akirodaeTcsi pa30MBKa Ha MECTHOCTH HACHITICH U BEIEMOK?

5. TlepeunciuTe U3BECTHBIE BaM CIIOCOOBI pa30MBKH HACHITICH M BHIEMOK Ha MECTHOCTH.

IIpakmuueckoe 3ansmue Ne 13-14
[TocTpoenune npoAoIbHOTO IPOQHIIS CYIIECTBYIOIIETO JKEJIE3HOIOPOKHOTO ITYTH

Llenv: HAYYUTBHCS CTPOHUTH NMPOJOJBHBIH NPOQHIL CYIIECTBYIOMIETO >KEIE3HOJOPOKHOTO

MyTH.
Obopyoosanue u NPUHAONEHCHOCIU. YEPTEKHbIE HHCTPYMEHTBHI.

Kparkue Teopernueckne cBeAEHUS

[TpomonbHEIA TPOGUIH - BEPTUKAIBHBIA pa3pe3 MECTHOCTH BJOJb TPACCHI - UCHOJIB3YETCS
JUIS TIPOCKTUPOBAHUS JIMHEHHOTO COOPYXEHHS, JUIsl TojcdeTa 00BEeMOB 3€MIISIHBIX paboT mpu
€ro CTPOUTEIBLCTBE.

[IpomonbHeld TPOQHUIL COCTABIAETCS IO pe3ylbTaTaM pacdyeTra 3JEMEHTOB TpPacChl
(mmaHOBast YacTh) M HUBEITUPOBAHUS TPacChl MO MNHKETaxy (mpoduibHas 4YacTh) Ha
MIDTAMETpOBO Oymare mmpuHOd 297 MM mimm 594 mM. IlpomonbHbni mpodwmns umeer 2
MaciTaba: ropu3oHTaNbHbIA (11 1opor oobraHo 1:5000 m 1:2000) n BepTukanbHbiid, B 10 pa3
KpYIHEE TOPU30HTAIBHOTO (1J1 aBTO10por cooTBeTcTBEHHO 1:500 1 1:200).

Ha mnpomonsHOM mnpoduie pasmemaroT (akruyeckue (MOJyYEHHbIE B pe3ysbTaTe
U3MEpEHMIT) U NPOEKTHBIE (TOJIyYEHHBIE B pe3ybTaTe pa3pabOTKU MPOEKTa) JaHHbIE, KOTOPbIE
pacroyiaraloT B CIELUaIbHBIX TIpadax, o00pa3ylolluX TaK Ha3bIBAEMYI CETKY MNpoduis.
Conepkanre W pacrmoyiokeHue rpad B ceTke Npoduiis OnpeaessieTcss BUIOM JUHEHHOTO
COOPYXKEHHUS.

Certka J1:000T0 IPOA0JIBHOTO MPOGUIISL COCTOUT U3 TPEX YaCTEH:

- (paKTUYECKHUX JaHHBIX - PE3YIbTAaTOB Pa30MBKU U HUBEIUPOBAHMSI MHUKETAXKA;

- MIPOEKTHBIX JAHHBIX B TOPH3OHTAJIBHOW IIOCKOCTH (B IJIaHE) - pe3yJbTaTOB pacyera
AJIEMEHTOB TPACChl U KPYTOBBIX KPUBBIX;

- TMIPOEKTHBIX JIaHHBIX B BEPTUKAIBbHOM MIIOCKOCTH (B MpoQuIie) - pe3ylbTaTOB pacyeTa JUIMH
MPOEKTHBIX MPSIMBIX, UX YKJIOHOB ¥ BEPTUKAJIBHBIX KPUBBIX, COMPATAIOIINX HAKIIOHHBIE JINHUU.

[TpomonbHBINA TPOGHIIE CTPOUTCS B TAKOH MOCIE10BATEIBHOCTH:

1. BeiuepuuBaroT ceTky npoduis Ha MUJUIMMETPOBOM Oymare M HajJ HEW MOANKCHIBAIOT
HPUHATBIE MACIITA0B! MTPOQUIIS: TOPU3OHTAIBHBIN U BEPTUKATbHBIH.

2.B rpade «Paccrosnus» ctpost 100-merpoBble OTpe3KH (MMKEThI) U IUIFOCOBBIE TOYKU B
TOpU3OHTAILHOM Macutabe mpodwmis (uist macmrada 1:5000 sTo oTpesku mo 2 cwm, A
macmtaba 1:2000 - mo 5 cm). BHyTpu KakIoro nukeTa BBITMCHIBAIOT PACCTOSHUS MEXIY
COCEIHUMH IUIIOCOBBIMHM TOUKAaMH, OTAENSS MX BEPTHKAIBHBIMU JMHUSAMH, KOTOPBIE IPOJIOHKAIOT
HaJl BepxHei JimHueil npoduist. Cymma paccTOSHUM BHYTPH IIHKeTa JOKHA ObITh paBHa 100 M.

3. B rpade «IIuxersr» noanuceiBaroT Homepa nukeroB 0, 1, 2, ... ¥ T.1.

4.B rpade «OTMmMeTKM 3eMiIM» BbIIMCHIBAIOT U3 <«OKypHarma HUBEIMpPOBaHMSA TpacChl» Ha
NPOJIOJDKEHUH BEPTUKAIBHBIX JMHUHA Tpadbl «PaccTosSHUS» OTMETKH, OKpYyIJIeHHble J1I0 1 oM,
COOTBETCTBYIOUIMX IMUKETOB U IJTFOCOBBIX TOYEK.

5. OmpenenstoT BBICOTY BEpXHEH JMHUM CETKH NPOQUisL, OT KOTOpPOil OyAyT OTKIIAIbIBATHCS
(haKTHYECKHE BBICOTHI OCEBBIX TOUEK TPACCHI - YCIOBHBINA ropu3oHT Y1 3Haduenune YI' 1omKHO OBITH
KpaTHBIM 5 M ¥ TakuM, 4ToObl camasi HU3Kas TOYKa TPacChl PacHoJIOKWUNIACh BbIIe JUHUM Y Kak
MHHUMYM Ha 5 CM JIJI1 BO3MOKHOCTH pa3MelleHHs Te0JIOTMYECKUX JaHHbIX. To ecTh Ay onpere-



nenuss Y1 M3 HauMeHbIIEW OTMETKM OCEBOM TOHKHM TpacChl CIEAYET OTHATH IATUKPATHYIO
BEIMYMHY HMEHOBAaHHOTO BEpPTHKAJIBHOIO MaciiTaba W IOJYYEeHHOE YHCIO OKPYIJIUTh C
YMEHBIIEHUEM JI0 4YWCiia, KpaTHOro 5 M (Ha puc. 14 muHuMmanbHas ormerka paBHa 163.30,
MSATHKPATHAs BEJIMYMHA MIMEHOBAHHOTO BEPTUKAILHOTO MacimrTaba 2 M * 5 = 10 M 1 uucio 153.30,
OKPYIJIEHHOE C YMEHBLIEHHUEM JI0 KpaTHOTro 5 M, 0yzeT pasHo 150.00, To ectb VI - 150.00).

6.0t muauu YI' BBepX OTKIAABIBAIOT B MPHHATOM BEPTUKAJIHHOM MaciuTade mnpoduiis Ha
COOTBETCTBYIOIIMX JIMHUAX OTPE3KH, pPaBHBIE PAa3HOCTH BBICOT TOYEK TPACChl M YCIOBHOIO
ropu3oHTa. KOHIIbI MOCTPOEGHHBIX OTPE3KOB COCUHSIOT MPSIMBIMH JIMHUSIMU M MOTYYarOT JIOMaHYIO
JIMHUFO, KOTOpas SBISETCS (PaKTUISCKUM MPOPUIEM TPACCHI.

7. B rpade «[Llnan Tpaccel» MPOBOAT CPETHIO JIMHUIO - BBITSHYTYIO OCh JOPOTH, M HA HEHl CTPOSAT B
TOPU30HTAILHOM Maciitabe mpoduiisi Bce BEpIIMHbI YIIIoB BY 1o mMX NHUKeTaKHbIM 3HAYCHUSM H
ouccektpucam b, o0o3Hayas yriabl MOBOpPOTa TPacChl CTPEIKOW, MpudyeM Ouccekrpucel b
OTKJIaJIbIBAIOT OT OCH B CTOPOHY, IIPOTUBOIIOJIOKHYIO YTy TIOBOpOTa Tpacchl. Kpome Toro, B 06e
CTOPOHBI OT OCHU JOPOTH CTPOSIT TOPU3OHTAIBHBIM IJIaH MOJIOCHI BJIOJb TPACChl MO JaHHBIM
MIUKETaXXHOTO KypHaJa.

8.B rpade «llman mpsMBIX U KPHUBBIX» MNPOBOIAT CPEAHIOI JIMHUIO W Ha HEH CTPOAT B
TOPU30HTAITFHOM MaciiTadbe MpoQuiIs TOUYKK TPACChl O UX MHUKeTaxHbIM 3HaueHusM: 0, Bce HK u
KK, K. Touku HK u KFC otpemstor IIK BepTHKaJbHBIMU JIMHUSIMHM, MEXIYy KOTOPHIMH Ha
IIOBOPOTAaX IMPOBOAST MPSMbIE TOPU3OHTAIBHBIE JIMHUM B 5 MM OT OCEBOM JIMHUU - BBIIIE, €CIIU
yroJl IOBOPOTA, a MpaBbli, U HUXKE, €CIH Yrojl MOBOPOTa, a JieBblid. OCeByI0 JMHUIO Ha MOBOPOTE
youparoT.
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Puc. 14. TIipononststi opodis



Bronb BepTUKaIbHBIX JIMHUM, OrPaHUUYMBAIOLIMX KPUBYIO, BHIIMCHIBAIOT COOTBETCTBEHHO CIIEBA
u cnpaBa nukeraxHple 3Hademu HK m KK (Tombko 1umrocoByro 4acTh), a BHYTPpU KPHUBOH - €€
aneMeHTsL: a. R. K, b, /I. Hax npsiMbIMU BCTaBKaMU BBIIACHIBAIOT UX JUIMHBI B METPAX, & CHU3Y - UX
JUPEKLM-OHHBIE YIIBI.

[Topsimok BBINOJIHEHUS

1. IlocTponuts IIPOIOJIbHBIN npodHIb JKEJIE3HOI0POKHOIO IIyTH 10 cyuie
CTBYIOIIIUM  OTMETKaM TroJioBok penbcoB CI'P.  wHum3a OartmactHoro cimos HBC w
e (ripud. 4, cm. puc. 14).

WcXOMHBIMM ~ JaHHBIMH  JJISL  COCTABJICHUS MPOJOJBHOTO MPOQMIS TPacChl SBISIOTCS
NHUKETaXHAsT KHIDKKA, 0OpaOOTaHHBIA >KypHall HHUBEIMPOBAHHS TPACCHI, BEIOMOCTb MPAMBIX U
KpuBbIX. [IpomonbHbli Mpoduas CcOCTaBIseTCS Ha MWUIMMETpOBOW OyMare B KapaHjalle.
["opu3oHTaNbHBINH MacTad mpoaoibHoro npodwmst - 1:5000, Beprukanshslii - 1:500. TToctpoenue
HAYMHAIOT C BblUepuuBaHus ceTku npoduist. ®opma, pasmepsl U Ha3BaHUs rpad CETKH MOKa3aHbI
Ha puc. 11.

[Topsinok MOCTPOEHUS TPOAOIBHOTO MPOQUIIS ONKCAH B MPAaKTU4YECKON padote Ne 6.

2. CrmenaTb BBIBOJIBL

Conepxanue oTuera

1. ITpononbHbIM IpOhUITb CYHIECTBYIOLIETO JKENE3HOJOPOKHOTO MYTH.
2. BeiBon.

KoHTpoJIbHBIE BOIIPOCHI

1. C xako¥ 1Eenbl0 MPOU3BOIAT ChEMKY IIaHAa M MPOQUIS CYIIECTBYIOUIErO KEJIE€3HOA0POKHOTO

nytu?
2. Kakue paboThl BXOAAT B KOMILIEKC padoT MO CheMKe IIaHa ¥ IpOQHIIs I'T/TH?

3. Ilepeuncnute CIOCOOBI ChEMKH CYILIECTBYIOLIMX KEJIE3HOJJOPO’KHBIX
KPHBBIX.

Ipaxmuuecxoe 3anamue Ne 15
[TocTpoenue monepeyHbIx MPodUIeH CyIEeCTBYIOMIErO KeIe3HOAOPOKHOTO MyTH

Llenv: HayuUTHCS CTPOUTH MOMEPEUHBIN MPOQHIb CYIIECTBYIOLIETO JKEIE3HOI0POKHOTO MYTH.
Obopyoosanue u npuHaAdIeHCHOCMU. YePTEXKHbIE MHCTPYMEHTBI, MIJIIUMETpoBast Oymara.

Kparkue Teopernueckre cBeAeHUS

[Tonepeunsie mpoduiIu CTPOSIT Ha MPOIOIABHOM HpoduIie, €ClIM UX KOINYECTBO HE3HAUYUTEIIBHO.
B nensx mpocToThl BBIUMCIEHUNH OOBEMOB 3€MIISTHBIX pabOT TOPU3OHTAIBHBIM U BEPTUKAIbHBIN
MaciITadbl OMEPEYHBIX Mpoduieii BHIOUPAIOT OAWHAKOBBIMU U OOBIYHO PAaBHBIMU BEPTUKAIBHOMY
MaciTaly mnpojoiapHOro mnpoduius. MacmTad mnomepedHbx Hpoduiaed MOANUCHIBAIOT MOJ
MacmTabaMu MPoJOIBHOTO MpoduIIs.

OceBble TOYKM TONEPEUYHBIX NpOoQuUIel Mo BOSMOKHOCTH PACIONAral0T Ha COOTBETCTBYFOLIMX
OpAMHATaxX BBIIIE JIMHUM (DAKTHMYECKOTO Mpouis U MpU HEOOXOIMMOCTH Ha PasHbIX YPOBHsX. [l
KaXKJI0r0 MONEPEYHOro MpoQHI BIUEPUMBAIOT TOJIBKO OIHY TOPU30HTAIBHYIO Ipady I pacCTOSHUM
nmpuHod 5 mm. [lox HwkHell muHuMel 5Tol rpadbl MOANMCHIBAIOT THKETaX OCEBOM TOUKH
MIOTIEPEYHHKA.

BrpaBo u BI€BO OT OCEBOM TOYKM OTKJIAABIBAIOT B MPHHATOM MaciuTabe pacCTOSHUS
MOTIEPEYHHKA, 3alUChIBAIOT UX B Tpade pacCTOSHMIA, a Ha MEPHEeHAUKYISPAX OT JUHUK BHIOPAHHOTO
VYT B TOM ke MaciiTade CTpOST OKPYIJIEHHBIE 10 | CM BBICOTBI, KOTOPbIE 3aIUCHIBAIOT B/IOJIb CBOUX



opauHaT crpaa. 3HaueHne Y1 morepedHrKa BRIOUPAIOT TAKUM, YTOOBI HAMMEHBIIIAs €0 OpANHATA
ObLTa HE KOpode 3 ¢M (U1 BO3MOXKHOCTH Pa3MEIIEHUS 3aIUCH BBICOTHI).

KOHIIBI TOCTPOEHHBIX TMEPIICHIUKYSIPOB COCNUHSIOT, B pe3yJabTaTe Yero MOJIy4aroT
bakTu4ecKuii Ipo b MOMEepeUHMKA.

[Tonepeunsie mpouian BMECTE C MPOAOIBHBIM MPO(UIEM MO3BOJSIOT BBHIYMCIUTH OOBEMBI
3eMJIIHBIX pabO0T MPH CTPOUTENBCTBE HKENE3HOM T0POTH.

[Topsimok BBINOJIHEHUS

1. ITocTpouTh momnepeyuHbIi MPOQUIIb KeIe3HOAOPOKHOTO MYTH MO CYLIECTBYIOIIUM OTMETKaM
rosioBok penbcoB CI'P, Huza 6amnactraoro cinos HBC u 3emmnu (ipui. 4, puc. 15).

Jns nomyyenuss nHpopMaimu o0 penbede B MEPHEHIUKYIIPHOM K Tpacce HAlpaBlIeHUH, U
M3BICKAHUH TPAcChl pa3OMBaroTcs monepeynbie npoduan. [Ipy BBIMOMHEHNH TPAKTUYECKON paboThI
HonepeyHsle Mpo(WId BbMEPUMBAIOTCA HA MIJUIMMETpOBOM Oymare. IIpu mocTpoeHuH nornepeyHoro
npouIIsi TOPU3OHTANBHBIN MaciTal npuauMaercs pasabM 1:1000, a Beprukanbabiii — 1:100. IToctpo-
€HHeE MoIIepeUHbIX MPOoQHIei TPOU3BOIAT B CIIEIYIOLIEH OCIEI0BATEIbHOCTH:

] o]
46— T
. ‘*-...___\/
45— —+—-F———1 - —
] A
44— =4 [N P
43— —E———————-
41.50 4+ _| g
3 5 8 = a8 3
OTMETKH 2eMIIH l@ 3 Q :.’ # :?
paccTosHue 21 29 12 28 10

Puc. 15. Cxema nomepeqHoro IpodeiA.

- BBIUEPYHMBACTCS CETKA, COCTOAIIA U3 JIBYX CTPOK: HIDKHSS - CTPOKA PACCTOSHUM, BEPXHSS -
OTMETKH 3eMid (cM. puc. 15);

- IO LIEHTPY CETKU IOJANHUCHIBAETCS MUKETA)KHOE 3HAaYeHHWE TOYKH, Ha KOTOpOH pa3out
nornepeyHbIi npodusb;
- B HIDKHEN CTPOKE CETKH 3alMChIBAIOT PACCTOSHUS MEX/y TOUKaMH MOTIEPEYHOT0 IPOoduiIs;
- U3 JKypHaJla HUBEIUPOBAHUS TPACCHI BBIOUPAIOTCS BBICOTHI XapaKTEPHBIX TOUEK MOINEPEYHOTO

podusIs ¢ OKPYTICHUEM IO CAHTUMETPOB U 3aIIMCHIBAIOTCS B BEPXHIOIO CTPOKY CETKH.
2. Cnenath BLIBOJEL.

Coneprkanne oTyeTa

1. [Tonepeunslii MPOGIIH CYIIECTBYIOIIETO KENE3HOIOPOKHOTO MyTH.
2. BeBon.

KOHTpOHBHBIC BOIIPOCHL

1. Kakpe Touku MNoIC)KaT CbCEMKE TIpU  HHUBCIMPOBAHHWU  IOICPEUHOI'O HpO(I)I/IJISI
JKCIIC3HOAOPOKHOTO HYTI/I()

2. Ilepeunciute criocoObl ChEMKH CYIIECTBYIOILIHX JKEJIE3HOAOPOKHBIX KPUBBIX.

3. Kakoil crmoco0 CheMKH CYIIECTBYIOIIMX KPHUBBIX HAXOJUT HauOoJblee NMPUMEHEHHE Ha
npakTuke? Yem 310 00yciaoBieHo?

[lepeuncite OCHOBHBIE IOKYMEHTBHI, IO KOTOPBIM COCTaBIITIOT TPOJOJbHBIE M TIOMEPEYHBIC
npodum.

[IpakTnueckoe 3anstue Nel6



BelnonHeHHne TOPU3OHTAIBHOM IPUBS3KM 34AaHUMM HAa TIEHEpPAIbHBIX IUIAHAX OT
CYIIIECTBYIOIINX OOBEKTOB.

[lonroroBka pa3OMBOYHBIX JaHHBIX M pa30UBKAa 37aHHUs CHOCOOOM MPSIMOYTOJIBHBIX
KOOpJMHAT C UCIOJIb30BAaHUEM CTPOUTEIBHON CETKU
Cnoco0 mpumeHsieTcsl IpU HAJIWMYUM HAa MECTHOCTU CTPOMTEIbHOU ceTku. KoopauHatel
BEpPIIMH CETKU BBIPAXEHB B YyCIOBHOM cucreme. Ocu 37aHUs TapajulesibHbl JIMHUSAM
CTPOUTENILHOM CETKHU.
3anaBasch KOOpAMHATaMM TOYKM A U 3Hasg pasMmepbl 37aHus (puUC.28), BBIYUCIAEM
koopauHatel Touek B, C, D u 3anuceiBaeM pe3ynbTaThl B TAOIHITY 23.
[Tonb3ysick koopauHaTamMu Tabi.23, BEIYHUCISAEM JaHHBIE s pa3OuBku: Axp = 18.00 M;
Aya = 6.00 m; Axg = 18.00 M; Ayg = 36.00 M. [TonydyeHHble JaHHBIE HAHOCAT HA Pa30MBOYHBIN
yeprexxk (puc. 29). Pa30MBOYHBIA dYepTEK - 3TO CXeMa, HAa KOTOPOM TIOKa3aHbl ITyHKTHI
pa30MBOYHON OCHOBBI, BBIHOCUMBICE HA MECTHOCTh TOYKM U pPa30MBOYHBIC DIIEMEHTHI.
Pa30uBoYHbBIE 37IEMEHTHI - 3TO 3JEMEHTHI, KOTOpble HEOOXOAUMO MOCTPOUTH HA MECTHOCTHU ISt
0003HaUYEeHHUSI TPOEKTHBIX TOueK (yribl, JUIMHBI JUHUW, TPOEKTHbIe oTMeTKu). Jlanee,
MPOU3BOJIUM DPAa30MBKY 3[aHUS, IJI1 YEro Ha MECTHOCTH C TOMOIIBIO TEOJOJIUTA U JICHTHI
OTKJIaJpIBaeM oTpe3ku pm = Ay, = 6.00 M. u pn = Ayg = 36.00 M. 1 3aKperisieM KOJbIIIKaMU
TOYKH M U n.

A
C D Tabauya 23
Koopaunatsl, M
A : Touka X Y
A A 98,00 46,00
AXp
L AX 5 B 98,00 76,00
C 110,00 | 46,00
2 Y D 110.00 76.00
- > Y 04
A i ™ |4
&
<
13 18
CTpOI/IM C IHOMOHIBIO TCOHOJJHTA IMPAMBIC
YIJIBL B 3™ m~7 o QTKJIAAbIBAEM JUHUM MA = AX
= 18.001 Prc.28 8+ 12 =30.00 M, nB = Ax = U >
P 6 m a
i 36



18.00 M. unD = 18 +12 = 30.00 M. u 3akperuiseM komnsimkamu Touku A u C, B u D.
JInst KOHTpOJIS clienyeT Uu3MEPUTh JUIMHBI cTOpoH 31aHust AB u CD, a Takxe nuaroHainu
AD u BC, u yoenuTtbcs, 94T0 OIUOKHU B JIMHUAX HE TIpeBbIIaroT 1:2000.

Puc. 29. Pa36uBouHbIif yepTex

[IpakTuueckoe 3ansarue Ne 17
[ToctpoeHue pa3dUBOYHOIO YepTeKa, BHITOTHEHUE PACUETOB.
[ToaroroBka pa30MBOYHBIX JAHHBIX U pa30UBKa 3MaHUS CIIOCOOOM IMOJIIPHBIX KOOPAUHAT

Croco0 mpuMeHsieTcs Ha OTKPBITOH U yIOOHON IUisi U3MEPEeHHs JIMHUU MECTHOCTH.
[Tycts Ha mane, Hampumep, Maciuradba 1:1000 3ampoektupoBano 3manue, ocb AB koToporo
HenapauieabHa ucxogHo guHuM MN  (puc.30). HeoOGXoauMo BBIUMCIUTH Pa30MBOYHBIC
AJIEMEHTHI: yIIibl 31 v B, U mwHbl TuHUA d; u dy, KOTOpbIe HYXHBI I pa30MBKH 37aHUS Ha
MECTHOCTH.

M
Puc.30

3ajaya pelmaeTcs B TaKOM IOCIENOBATEIbHOCTU: KOOPAMHATBI X; M y; TOUYKH A H
JTUPEKIIMOHHBIN YTOJI Olap ONIPENENSIOTCS TpaduuecKu, KOOPIAUHATHI X2 U Y2 TOUKU B BBIUMCISAIOT
o ¢popMynam:

Xo=x;+d-cosr,y,=y;+d-sinr,

rae d = AB - och 31aHuS.

IIpu pemennn oOpaTHOM reoe3UUECKOM 3a1auyM, BBIUUCISAIOT JUPEKIUOHHBIE YIJIBI U
nnuHel uanid MA u NB, onpenensitor koopauHatel Touek A u B. KoopamHaTel MCXOTHBIX
Touek M u N u nupekunoHHbIi yron nuHud MN H3BECTHBI M3 pe3ylbTaTOB 0O0PabOTKU
TEOAO0JIUTHOTO XO/a.

ITpumep BeruucneHus i pa3ouBku nossspHsiM criocodbom d 80,00 mpuseneH B Tabmn.24,

25.
Tabnuya 24

Iapamempur A, B
OAB 70°15'
r CB:70°15'
X1 +810.40
X2 +837,43
AX +27,03
yi +494,20
y2 +569,49
Ay +75,29




Tabnuya 25

Brrunciienne AMpPEeKIMOHHBIX YIJIOB U JIUH JIMHUHE MA u NB

HapaMempbz MA, Iy NB, u Zcxodnbze aaHHble,
X1 +750.35 +787.04 XM = +750.35
X2 +810.40 +837.43 yum = +464.28
AX =X, - X +60.05 +50.39 XN = +787.04
yn = +606.15
yi +464.28 +606.15 o = 75°30"
Y2 +494.20 +569.49 o = 255°30'
Ay=y,-y +29.92 - 36.66 Koopaunatst
tgr +0.49825 -0.72753 ToueK A U B B3ATHI
pyM6 1 CB:26°29'05" CB:36°02'13" u3 Tadu. 16.
o 26°29'05" 323°57'47" Xa =+810.40
ya = +494.20
d =./(Ax)’ +(Ay)* [67.09 62.31 Xp = +837.43
VB = +569.49
d= N 6709 62.31
COSr S r

B1 = OMN - OmA = 49°00.9° Bz = ONB - ONM = 68°27.8°

67.09

49°01°.0

Puc.31. Pa36uBouHBIIf yepTex

ITo nanHBIM pa3buBOYHOro yeprexa (cM. puc.31) Ha MECTHOCTH CTPOST Yribl B U P2,
OTKJIA/IbIBAIOT paccTosiHUA d; ¥ dy ¥ MoTydaroT TOYKH A U B, KOTOpbIe 3aKpeIUIsIOT KOJIbSIMU.

Jl1 KOHTpOJI U3MEPSIIOT JTUHUI0 AB, 3aTeM MocTpoeHUEM MpPSMBIX YIJIOB B TOUKaX A U
B n muanii AC n BD nonyuator Touku C u D, KOTOpbI€ 3aKpEIUISIFOTCS KOJIBSIMHU.

Jnst koHTpOast u3MepsroT ochk 3manus CD u guaronanmu AD m BC. OtHocuTtenbHast
omroOKa pa3sHOCTH MEX]ly U3MEPEHHON U MPOEKTHOM JIMHUEH 1oikHa ObITh He 6osee 1:2000.

[IpakTnueckoe 3anstue Nel8.
ITocTpoeHne MMHUM 3alaHHOTO YKJIOHA.

BelnonHeHne NpUBA3KUA 34aHUM HA TEHEPAIBHBIX IUIAHAX OT OIOPHBIX I'E€ONE3MYECKUX
ITYHKTOB.



[TonroToBka pa3OMBOYHBIX TaHHBIX U pa30MBKa 3aHUS CIIOCOOOM JIMHEHHBIX 3aceueK
Croco6 JHMHEWHBIX 3aceyeKk MPUMEHSIETCS Ha POBHOW OTKPBITOM MECTHOCTH, KOT/Aa
npoeKTHbIe pacctosHus dy, dy, ds, ds (puc.32) He MPEBHIIAIOT JUIMHBI MEPHOTO MPUOOpA.

D

Puc.32

Koopaunatst Touexk M u N u nnuHa muauil dyny u3BecTHBI (Tab11.26).

Jlist perieHust 3a/1a4u cHavYaJia He0OXO0UMO OTPEACIIUTh KOOPAUHATHI TOUeK A u B.

KoopauHaTe! TOUKH A(Xa, Ya) OIPEICISIOTCS TpadUUECcKy MO IUIaHy C UCIIOJIb30BAaHUEM
norepevyHoro macirada u usmeputensa. Koopaunarel Touku B onpenenstor no popmymnam:

Xg = X4 + dap -CcOS Qup ;

VB =Ya + dap - Sinay

rae dap — IPOEKTHAs IJIMHA 3J]aHUs,

Oup — AMPEKIIMOHHBIN YTOJI JIMHUH, ONIPEAEIIIEMbI TPAHCTIOPTUPOM I10 TIJIaHYy.

Pe3ynbTarhl BeIUMCIEHUN KOOpAMHAT TOUkH B natorcs B Tabm.27.

3areM onpeensoTcs KoopauHaTsl Touek P, Q, Z. Jlns atoro:

1. Otpesku a, b, c CHUMAIOT ¢ TJIaHa, a OTPE30K / BRIYUCISIOT 10 hopMyIie
l:dMN-(Cl+b+C) .

2. Boruncnstor 3naueHus ko3pPuiuenTos k,, ky (1a61.28.) mo popmynam:
kx:xlzi xM; ky:yi]l )’M_

M-N M-N

3. Hcnone3ys pacctosiHus, a, b, ¢ u 3HaueHus KodpduuUeHTOB k,, k,
onpeAensoTcs KoopauHatsl Touek P, Q, Z no popmymnam:
xp=xy+k:-a; ye=yu+k, -a
Xo=Xxp+ ks -b; Yo=yp+k,-b;
xXz=xp + k. -c; yz=Yo+k, -c
J171s KOHTPOJISI BBIYUCIISIOT KOOPAMHATHI TOUKU N.
XN:XZ+kX'l,' yN:yz+ky'l.

Pe3ynbratel BiuncieHui koopauHat Touek P, Q, Z npuBoasT B T1a6:.29.

Pemrast oOpaTHble reojie3ndeckre 3a1a4m, HaXoIAT MPOEKTHbIE PacCTOSHUS d;, do, d3, ds
(Ta6:1.30) 1 HaHOCAT UX Ha pa30MBOYHBIN uepTex (puc.33).

IToneBbie pabOTHI MO MEPEHECEHNUIO HA MECTHOCTh TOUKH A CIIOCOOOM JIMHEHHOM 3aceuKku
BBITOJHSIOT B TAKOM MOPSJIKE:

B TOYKE M 3aKpemisioT HyJleBOE [eIeHHEe pYJIETKH C PpauycoM, paBHbIM dj,
MPOYEPUNBAIOT HA MECTHOCTH JIyTY, 3aT€M HYJIEBOE JeJIEHUE PYJIETKU 3aKpEeIUIsIIoT B Touke P u
npouepuuBaroT nyry paguycoMm d;. Touka mepecedeHus Ayr SBISETCS HCKOMOM IMPOEKTHOM
TOUYKOH A;

aHAJIOTMYHO HAaXOJAT HAa MECTHOCTH Touky B. JIng ynoOGcTBa HaxoXIeHHs TOYEK Ha
MecTHOCTH A U B mpumeHsitorT 1Ba MepHbIX ImpuOopa. 3aTeM MOCTPOEHHWEM MIpPSIMBIX YIJIOB B
toukax A u B u muanit AC u BD nonyyarot touku C u D.

Tabauya 26

Hcexonnele faHHbIe
| Touka | KoopauHaTsl, M | Jnvna, M




X v
M 1197,07 2402,06
N 1236,61 2463,80 72,32
Tabauya 27 Tabauya 28
g:gzﬁ?;;lme KOA(jlesl mHar Touky B Omnpenenenue koadpduuneHTos ky u ky
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 '& +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
Omnpenenenue koopauHat Touek P, Q, Z
M-P P-Q Q-7 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
X2 +1203,54 [+1218,64 |+1225,65 |+1236,61
Vi +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
Tabnuya 30
OmnpeneneHue IIMH JTMHAN
M-AM P-A M Q-B, M Z—-B, M
i; +1197,07 +1203,54 | +1218,64 |+1225,65
Ax = x2 - +1206,60 +1206,60 |+1230,67 |+1230,67
<1 +9,53 +3,06 +12,03 +5,02
z; +2402,06 +2412,16 |+2435,74 | +2446,69
Av = V2 - +2405,20 +2405,20 |+2437,14 |+2437,14
yi‘/ Y2 143,14 - 6,96 +1,40 -9,55
d 10,03 7,60 12,11 10,79




c
A \B
12.11 10.79
10.0?/ \(.60 i [ / \
M 12.00p Q13007 2032 N

Puc.33. Pa30uBo4HBIN YepTEK
Jist koHTpOoas u3mepsatoT ocu 3nanust AB u CD, a takke nuaronanu AD u CD.

IIPHJIOKEHAA

Hpurowcenue |
Koopaunartes Touku 4

IMuketax Bep- HHAa
Ne Bapu- LHHEL ymaf) VYron noso- Pa}mvyc Kpu- | ¥rom moBo- ]'IC[i?(O}IHOf{
aHTa poTa o BOit P, M poTa o
NoBOPOTA i KpHBOii { , M

1 26+75,30 3118 1800 20024 120
2 28+25,70 28°45° 2000 19°33 146G
3 30+5520 3224 1800 19°51° 160
4 33+68,70 54°15° 1500 28°3% 140
5 41+38,20 52°1¢° 1200 28112 160
5 45+42 60 55°4%° 800 27°36° 120
7 49+70,30 56°36° 1200 28°45° 140
8 5243540 53°45° 1500 27°31° 160
5 56+47360 34°09° 1800 19°33° 160
10 60+15 10 30°15° 2000 20°48° 140
11 62+28,20 35012 18G0 19°12° 120
12 65+37,30 51°21° 1500 27°09° 100
13 658+80,40 61°42° 1200 297217 120
14 71+61,10 48°54° 800 26°51° 140
15 73+73,40 45°30° 500 29927 8¢
16 75+33,50 42°15° 1200 26°36° 100
17 79+44,70 52°3¢° 1500 29°48° 80
18 81+55.80 25733 1800 20°45° 100
19 82+30,10 24°15° 2000 18°54° 160
20 §4-+56,40 36727 1800 19°09° 120
21 86+37,30 55°12° 1500 289°24° 100
22 88+63,70 48°3% 1200 27°21° 120
23 36+40,50 51°24° 800 28°15’ 100
24 58+70,70 45°48° 1200 27054 140
25 53+28,80 56°18’ 1500 2848 120




Mpunowcenue 2

3nagsennsa oTCYETOR NO peifkan

N |Bsicoma Otcyers! oo pefike, MM

papu- | penepa, SaJHHES nepeHue HPOMERYTAHHbIE

2HT2 M a, a, | a, | a B, B, B, B, e, c, c,
I | 91,735 [ 356 |1573; 324 |1989|1634| 5151 2874 | 414 12739 2988 [ 1830
2 | 76,485 | 485 |1684) 338 |1974]1743) 521 | 2866 | 422 | 2893 | 2977 [ 1720
3 104,576 527 11795341 |1962]1852) 534 | 2857 | 434 | 2905 | 2963 | 1610
4 45,831 638 |1859) 353 11954]1925] 343 ] 2843 | 445 | 29151 2036 | 1505
5 133,875 5384 11995)47111945)2068] 556 | 2834 | 434 129207 2944 | 1620
6 | 25115 426 11824) 4651193912114 365 | 2821 | 467 {2910 | 2035 | 1730
T 1352541 33811742, 456 11928122281 378 | 2812 | 476 | 2001 | 2920 | 1845
8 14L115 4275 116381442 11914422382 587 | 2807 | 4853 | 2893 | 2915 ) 1950
9 155374 935 115831433 12010(2274| 698 | 2728 | 495 | 2880 | 2025 | 1865
10 {66256 824 (14651425 1202712147 678 | 2735 | 505 [ 2875 | 2930 | 1755
Il 148,726 713 (13561511 {2033(2086) 679 | 276 | S18 | 2865 | 294G [ 1640
[2 151,834 658 {1171 528 12043(1968) 687 | 2752 | 523 | 2850 | 2950 | 1535
13 [66,6331] 731 |1517] 539 [2055]1825] 664 | 2766 | S84 | 2845 | 2955 | 1543
O] 71,025] 842 11671] 544 1206311752] 646 ; 2771 | 533 | 2840 | 2960 [ 1665
153 | B3,567 1 953 1734 558 |207211663| 632 | 2782 | 541 | 2835 ; 2865 | 1770
16 | 77,4491 874 118351 567 [208411536| 623 | 2795 | 554 | 2830 | 297¢ | 1875
17 38,5171 747 1968, 576 (209514951 612 1 2803 | 562 | 2825 | 2975 ;1980




Hpuwroscenne 3

Homepa [01eBbIX JKYPHAIOB H a3HMYT Gaznca

Hackinn Briemra
Ngﬂi?;”' BricoTa RachImu HNMorepeunui [nySuna Belemkn Monepeyswrii
H,m YKIOH MECTHOCTH H,wu YENOH MECTHOCTH

1 3,00 1/6 6,00 1/6

2 3,20 1/8 5,90 1/8

3 3,40 1/10 5,70 1/10
4 3,60 1/12 5,50 1/12
5 3,80 1/14 5,30 1/14
6 4,00 1/16 5,10 1/16
7 4,20 1/18 4,90 1/18
8 4,40 1/20 4,70 1/20
9 4,60 1/6 4,50 1/6

10 4,80 1/8 4,30 1/8

11 5,00 1/10 4,10 1/10
12 5,20 1/12 3,90 1/12
13 5,40 1/14 3,70 114
14 3,60 1/16 3,50 1/16
15 5.80 1/18 3,30 1/18
16 6,00 1/20 3,00 1/20
17 5,90 1/19 3,20 1/19
18 5,70 1/17 3,40 1/17
19 5,50 1/15 3,60 1/15
20 5,30 1/13 3.80 1/13
21 5,10 11 4,00 1/11
22 4,90 1/9 4,20 1/9

23 4,70 1/7 4,40 1/7

24 4,50 1/19 4,60 1/19
25 4,30 1/17 4,80 1/17
26 4,10 1715 5,00 1/15
27 3,90 /13 5,20 1713
28 3,70 1/11 5,40 1/11
29 3,50 1/9 5,60 1/9

30 3,30 147 5.80 1/7




Ormerkn CT'P, BEC u 3emau

fIprnrowcerne 4

1

]
L

3

4

5

HHECTL

ctp

HBC

3

cre

HBC

3

crr

[HEw

3

Crp

HBC

3

Cre

HEC

3

28,23
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