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AKT COI'TACOBAHHUA

HA MeTOAUYECKHE PEKOMEHIAIUN M0 BLINOJIHEHUIO PAKTUYECKUX U
JIa0opaToOpHbIX PadoTno AUCHUILINHEe «OCHOBBI reo1e3u)

s cnenuaabHocT08.02.04 BogocHad:keHHe H BOJ0OOTBEIEHHE,
paspadorannbienpenogaBaresiem I'bOY CIIO
FOxHo-YPpajibcKoro rocy1apcTBEHHOT0 TEXHHYECKOT0 KOJLJIeIKA.
Xamauniaosou U.B.u Crapuxkossim /ILK.

Meronuueckue PpeKOMEHIAIIUU 10 BBIIOJIHCHUIO TPAKTUYCCKUX |
7a00paTOPHBIX PabOTCOCTaBICHBI B COOTBETCTBHHM C pabodeil mporpamMMmol 1o
muciuiuinge  «OcHoBbl reopesun» crnenuaabaoctn08.02.04 BopgocHaOxenune u
BOJIOOTBEICHUE.

[IpencraBiieHHBIE aBTOPOM METOJIWYCCKAE PEKOMEHIAIMM IO BBITIOJIHCHHIO
NPAKTHYCCKUX U JJAOOPATOPHBIX pabOT YETKO CTPYKTYPUPOBAHBI M OTPAXKAIOT BCE
TEMbI OCHOBHBIX Pa3/IejIOB JUCIUILTUHBI « OCHOBBI I'€0IC3UM.

MeTtonuueckue peKOMEHIAINU 10 BBIMOJHCHUIO TPAKTUYECKUX U
nabopaTopHeIX paboT mo guciuiuiiHe «OCHOBBI  T€OAC3UM» MOTYT  OBITh
UCII0JIb30BaHbl B 00IIcoOpa3oBaTeabHbIX yupexacHusx CIIO nmnsg cnenuanbHOCTH

08.02.04 BomocHa0xeHHE U BOTOOTBEICHHE.

I'naBublii uHkeHep OO0 «Ilpo ] A.B.Cysnanes



I. HIOACHUTEJIBHAS 3AIIMCKA

JUiss 3aKperuieHus TEOPETHUECKUX 3HAHWK W TpUOOpeTeHHS HEO0OXOTUMBIX
MPAKTUYECKUX YMEHHUHU MporpaMmMoil  y4eOHOWAMCIUIUIMHBI TpPEelyCcMaTpUBAIOTCA
nabopaTopHble M MPAKTHUYECKHE PadOThI, KOTOPHIE MPOBOASTCS IOCIE H3YUYCHHS
COOTBETCTBYIOIIEH TeMbl. OTYETOM O BBITIOJIHEHUH 3aJaHHUN SBISICTCS 3arOJTHEHHE
paboueit TeTpaau no aucuuInHe «OCHOBBI FE€OIE3UN.

JlabopaTopHbIe 3aHATUS  TPOBOMITCS C UCIOJB30BAaHHUEM MPHOOPOB -
nuBenupoB: H3, 2H — 10JI, HC 4, VEGAL30; nusenupusix peexk: PH — 3000,
VEGATS 3M; teononmutros 2T30, 2T5K, VEGATEO — 20; nazepHoro naipHOMEpa
LeicaDisto™A3.

Jlns  Gonee 3@ EKTUBHOrO UCIOIB30BAHUS BPEMEHU, OTBOJIUMOIO IS
NPOBEACHUS TIPAKTHYECKUX U JaOOpaTOPHBIX 3aHATHH, HEOOXOAMMO, YTOOBI
CTYZICHTHI TIOJIFOTOBIIINCH K paboTe 3apanee. OHU TOJIKHBI OTUETIIMBO MPEICTABISATH
cebe 11eNTb KaXKI0TO 3aHATHS, €€ TEOPETUIECCKUE OCHOBBI, YCTPONUCTBO T€OE3NIECKIX
npuOopoB, TMpuMeHseMbIX B pabore. IloaroroBneHHOCTh oOOydYarOmIUXCS K
IPOBEJICHUIO 3aHATHI JOJKHA KOHTPOJIUPOBAaThCsA. Uem Oolibllie caMOCTOSTEIbHOCTH
NPOSIBUT 00YYaIOUIMNACS MPHU BBIMOJTHEHUH 3aJJaHUM, TeM OOJIbllle 3HAHUM W YMEHHM
OH TOJTYYHT.

B pe3ynemame oceoenus oucyuniunst 00yuaromuiics 00I4ceH yMemb.
- YUTATh TOMOTpahUUECKYIO KapTy;
- OIIPENIETISATh Ha KapTe NJUHBI, OPUEHTAIIMOHHBIE YTJIbl MPOEKTHBIX JIMHUM,
KOOPJIMHATHI U BHICOTHI TOUEK;
- 110 U3BECTHBIM KOOPJIMHATAM OMPEEIAThH MOJOKEHUE TOUYKHA U MTPOCKTHOM
BEJTMYMHBI HA MECTHOCTH HHCTPYMEHTAIHBHBIMA METOAMU;
- 00pabaThIBaTh pe3yabTAThI MOJEBBIX U3MEPECHHIA,
- OPUEHTHPOBATHCS TI0 YEPTEKaM U CXeMaM CeTeil Ha MECTHOCTH.
B pe3ynemame oceoerus oucyuniunsvt 00y4arowuiicss 00axiceH 3HAme '
- OCHOBHBIE I'€0JIC3UYECKUE OIPEICTICHHUS;
- METO/IbI ¥ TIPUHITUIIBI BBHITIOJIHEHHSI T€OAC3NIECKUX padoT;
- re0Ie3UYECKue MpuOOpPHI;
- OCHOBHBIE I'€0/Ie3UYECKHUE 3a7auH, peliaemMble o KapTe;
- CrocoOBI U MpaBUiIa Te0Ie3MYECKUX U3MEPEHNUH;
- OCHOBHBIC BHUJBI T€OAC3UYECKHX PadOT MpPU MPOEKTUPOBAHUHU, CTPOUTEIHCTBE U
AKCIUTyaTalluu COOPYKEHUU.
B pesymbrare ocBoeHuss y4eOHOW JUCHUIUIMHBI ~CTYACHT OCBaMBaeT
AIIEMEHTHINPO(ECCHOHATBHBIX KOMIETSHIIHIA:



I[IK 1.1. llpuHumate y4yacTHe B TPOCKTUPOBAHUU DJIEMEHTOB CHCTEM
BOJIOCHA0XEHUS U BOJOOTBEACHHUS.

IIK 1.2. Onpenensate pacyeTHBIE pacXOAbl BOJBI.

[1K 1.3. Pa3zpabatbiBaTh TEXHOJIOTHYECKUE CXEMbl OUYUCTKU BOJBI U 00pabOTKU
OCaJKOB.

IIK 1.4. Ilpou3BOauTh pacyeThl 3JIEMEHTOB CHUCTEM BOJOCHAOXKEHUS U
BOJIOOTBEICHUS.

[1K 1.5. Pa3zpabarbiBaTh 4YepTEkKH FIEMEHTOB CUCTEM BOJOCHAOXKEHUS U
BOJIOOTBECHUSI.

[IK 1.6. Onpenensitb, aHaNMU3UPOBATH U TUIAHUPOBATH TEXHUKO-IKOHOMHYECKHE
MOKa3aTeIu CUCTEM BOJIOCHAOXKEHHS U BOJIOOTBEICHHUS.

IIK 1.7. YcranaBiIuBaTh COOTBETCTBUE IIPOEKTHBIX pelLIeHui
IPUPOIOOXPAHHBIM TPEOOBAHUSIM.

B pesynbraTe OCBOCHHMS JUCHUIUIMHBI CTYJEHT OCBaMBaeT »dJIEMEHTHI OOIIUX
KOMITETEHIINI:

OK 1. Beibupats criocoOsl pemienus 3aaad npodeccuoHaIbHON IeITeTbHOCTH
IPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 2. OcyuiecTBisTh TOUCK, aHAIM3 W HMHTEpIpeTanuio HHGOpMAaILNH,
HEO0OXOIUMOM JJIs BHITTOJIHEHUS 3a1a4 MPOPECCUOHAIBHOM eI TEIbHOCTH.

OK 3. [lnanupoBaTh M peaqu30BbIBATH COOCTBEHHOE NpOodecCHOHATbHOE U
JUYHOCTHOE Pa3BUTHE.

OK 4. Paborath B KOJUICKTHBE M KOMaH/E, 3P (HEKTUBHO B3aUMOCHCTBOBATH C
KOJUIETaMH, PYKOBOJICTBOM, KJIUEHTAMH.

OK 5. OcymecTBiasTh YCTHYHO M THUCBMEHHYI0 KOMMYHHUKAallMd Ha
rocyJapcTBeHHOM s3blke Poccuiickoit ®enepanuu ¢ y4eToM OCOOCHHOCTEH
COLIMAJIBHOTO U KyJIbTYPHOI'O KOHTEKCTA.

OK 6. IIposiBAATE rpa’kIaHCKO-MIATPUOTHYECKYIO MO3ULHIO, JEMOHCTPUPOBATH
OCO3HAHHOE MTOBE/ICHNE Ha OCHOBE TPAJAUIIMOHHBIX 00IIEYeIOBEYECKIX [IEHHOCTEH.

OK 7. CopelicTBOBaTh COXpPaHEHUIO OKpYy>Karolen cpenbl,
pecypcocoepexeHnio, 3hPEeKTUBHO JEHCTBOBATH B YPE3BBIYANHBIX CUTYAIIUX.

OK 8. Hcmonn3oBaTh cpeicTBa (DU3UYECKON KyIbTYpPHI NI COXPAaHCHUS H
YKpeIJICHUs]  30pOBbsS B  TMpolecce MNpo(ecCHOHANBbHON  AESITENbHOCTH |
NoJIJIepKaHusl HEOOXO0AUMOTO YPOBHS (PU3UUECKON MOITOTOBICHHOCTH.

OK 9. Hcnonn3oBath WH(MDOPMAIIMOHHBIE TEXHOJOTUU B TPO(decCHOHaTHHOM
JEeSATENbHOCTH.

OK 10. TIlonb3oBatbcsi  mpodecCHOHANBHOM  JOKyMEHTAllMed  Ha
roCyJapCTBEHHOM U MHOCTPAaHHOM SI3bIKaX.

OK 11. Hcnonb3oBaTh 3HaHUS MO (PUHAHCOBOW TPaMOTHOCTH, MJIAHHUPOBATH

MpeANPUHUMATENbCKYIO JIEATEIbHOCTh B TpoecCUuOHanbHOU chepe.
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[Ipu BBINOJIHEHUH MPAKTUYECKUX U JAOOPATOPHBIX padOT CTYJEHTHI HE TOJIBKO
OBJIaJICBAIOT 3HAHMSIMHU, HO M NPHUOOPETAIOT YMEHUS U HABBIKH, HEOOXOJUMBIE UM B
JaJbHENIIEH [TI03HABATEIbHOU U TPYIOBOU AEATEIBHOCTH.



IlepedyeHb NpakTHYECKHUX U JIA0OPATOPHBIX PA0OT VIS CIEHMATBHOCTH

Ilepeyenb npakTHYecKUX padoT

KomnnuecTBo
Ne 9JacoB Ha
HanMeHoBaHME MPaKTUYECKUX PadbOT
n/m BBITIOJTHEHUE
paboThI
1 Pemenne 3a1au Ha MacutTaObl. 2
2 OnpeneneHne BBICOT TOYEK. BhIunciIcHUE YKIOHA 2
JIMHUM ¥ TIOCTPOCHHUE MPOQUIISL.
3 Onpenenenne OpUEHTUPHBIX YIIJIOB JIMHUM. 1
4 Onpenenenue KOOpJIUHAT TOUYEK. 1
5 BrruncnurenbHast 00paboTKa TEOJOJUTHOTO XOa. 2
6 Hanecenue Todek T€OMOIUTHOTO X012 Ha TUIaH. 2
7 CocraBiieHHE TpPOEKTa BEPTUKAIBHOW IJIAHUPOBKHU 2
yJacTKa.
8 O6paboTka MaTepuajIoB MOJICBOTO TPACCUPOBAHUS. 2
9 [TocTpoenue mpoduiis U pacyeT MPOSKTHBIX JIEMEHTOB. 2
Hroro 16
Ilepeuens 1abopaTopHBIX padoT
KommmuecTBo
No 4acoB Ha
HanmvenoBanue mabopatopHbIx paboT
/1 BBITIOJTHCHUC
paboThI
1 Pabora ¢ TcomonuToM. BrImomHEeHHWE  IMOBEPOK 2
TEOJIOJIHTA.
2 WN3mepenue yrioB TEOAOIUTOM. 2
3 Pabora c¢ HuBemupoM. OOpaboTka pe3yJbTaTOB 2
HUBEITUPOBAHWSI.
4 BrIHOC B HATYpy MPOEKTHBIX 2JIEMEHTOB. 2
Hroro 8




HHCTPYKIMUA
110 TeXHUKe 0e3011aCHOCTH NPH BHINOJHECHUH JIA00PATOPHBIX U

NPaKTUYECKUX padoT

[Ipu BBITIOTHEHUU MPAKTUYECKUX U Ja0OpPATOPHBIX PabOT CTYJIEHTHI JOJKHBI
cOOJII01aTh CJEYIOUIME IPABUIIA TEXHUKH 0€30MaCHOCTH:

1. Crygent, Haxomsch B JabopaTopuu, JODKEH OBITh IIPEACIIBHO
JTUCHUIUIMHUPOBAHHBIM W BHUMATEJBHBIM, OECIPEKOCIOBHO BBIMOJHATh BCE
yKa3aHUs MPEerno1aBaTes.

2. Tlepen Hauamom pabGoOThl C MHCTPYMEHTAMHU M MpUOOpaMU BHUMATEIBHO
U3YYUTE UX YCTPONUCTBO U UHCTPYKIIMH IO UX MOJB30BAHUIO.

3. He pazpemaercs pa3dbupats npruOOpbl U HHCTPYMEHTHI.

4. He nonyckaetcsi 6€30TBETCTBEHHOT0 OOpaIleHHsI C TPUOOpaMH.

5. He paspemiaercs mpsimoe HaBelleHHE Ja3epHBIX MNPUOOPOB Ha COJHIIE,
HaMEpPEHHOE OCJIEIUIEHUE TPEThUX JIUIL.

6. He ucnomnp3yiite na3zepHble MPUOOPHI BOJM3U OT caMUX ceOs B TCUCHHE
JUTUTENBHBIX [IEPUOJOB BPEMEHH.

/. Hauenuanue TEJIECKOMMYECKOr0 BU3HMpa Jla3epHOTO  Mpubdopa
HEIMOCPEACTBEHHO Ha COJIHIIE WJIM HAa OTPaKEHHBIN JIa3epHBI JIy4 (OTpaKEHHBII OT
METAJUTMYECKUX WIIM 3€PKaJbHBIX MOBEPXHOCTEH W T.I.) MOXKET MOBpPeAUTh Baiiu
riasa.

8. O Bcex 3aMEUEHHBIX CIy4asX HEUCIPABHOCTH B pabore mpubOOpoB H
HapylIeHUs] TpaBUJ TEXHUKU OE€30MaCHOCTH CTYJEHT JOJDKEH HEMEIJIEHHO
COOOLIUTH MPENoAaBaTeo.

9. Ecim mpowu3sonien HeCHacTHBIM Cydai, TO ClIeyeT HEMEJICHHO COOOIIHTH

00 3TOM TIpernoaBaTenio.



Ilpakmuueckana paooma: Pewenue 3a0au na macuimaooi.

Llenv padomer:
1. Hayuumwsca onpedensimv OIuUHbl OMPE3KO8 HA NIAHe 6 Mepax OJNUuHbl Ha
MeCmMHOCMU U OMKIAObIBAMb 3A0AHHbLE ONIUHbBL HA NAHe.
2. Pazéumb HABbIKU BLINOJIHEHUS MEMPUYECKUX UBMEPEeHUll HA monozpaguieckom
niaue (kapme).
3. Hayyumoca paccuumvieams mounocms macuimaoa.
Oobecneuenue:
- NUCbMEHHO - YepMeNCHbLE NPUHAONEHCHOCTU,

- pabouas mempaow.

B PeE3yJAbTATE BBINOJHCHUA IMPAKTHYIECCKOIo 3aJaHUA CTYACHT JOJIZKCH:

3HATb: CYTb I'COAC3NYCCKHUX TIOHSTHI: MaCH_ITa6, TOYHOCTD MacmTa6a, KapTa, IlJIaH,
TOPHU30OHTAJIBHOC ITPOJIOKCHUC.

YMETh: ONpEACIATh JJIMHBI OTPE3KOB Ha IIJIaHEC B ME€pax IOJIHMHbBI Ha MCCTHOCTH H

OTKJIaABbIBATH 3aIaHHBIC NJIMHBI HA IIJIAHC, BBIIOJHATE MCTPHUUYCCKHUC H3MCPCHMUA.

MeTtoauka BbINOJTHEHUS PAdOTHI.

Pazmepsl  y4acTKOB  3€MHOM MOBEPXHOCTM M  MPEIMETOB, HAa HHX
PacCIONO0KEHHBIX,
TaK BEJIMKHU, YTO OHM HE MOTYT OBITh H300pakeHbl Ha Oymare 6€3 COOTBETCTBYIOIIETO
yMeHbllIeHusl. YToObl HM300pa’keHHEe MECTHOCTHM Ha IUlaHe ObUIO MOAOOHO caMou
MECTHOCTHU, BCE TOPU30HTAIbHBIE TPOCKIIUH JIMHUN MECTHOCTH M300pakaloT Ha TUIaHe
YMEHBIIIEHHBIMHU B OJIMHAKOBOE YKCIIO pa3. CTeneHb TAKOTO YMEHBIIICHUSI HA3bIBACTCS
MaciiTaboM IJIaHa.
1. Onpenenuts 1Mo quarpamMme MOMEPEYHOToO MaciiTada JIMHY OTpE3Ka Ha IJIaHE B

Mepax JTMHBI Ha MecTHOCTH B Mactitabe 1:500.
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MocTpoeHue nonepeyHoro macwraba

i f ¥ YcraHoBKa pacTeopa
5 UMPKYyNa-M3MepuTens
b 1
_E 2cm 2cm 2cm 3
Lecamsie don; |‘ Lensie ocHosanus /
OuudpoBka nonepeyHoro macwraba
M 1: 10000
16— i
12-1% P
-, ;
2 N W,
/7
i

£ K b
M 1:500

97 98 99

o
O
D

Puc. 1

[Tonepeunsrii MacmTad MNPUMEHSIOT JJII HM3MEPEHHMH UM IMTOCTPOCHHM
MOBBINICHHON  ToYHOCTH. (OOBIYHO  TMONEpPEYHBIM  MacmTad TpPaBUPYIOT Ha
METAJUVIMYECKUX TUIACTUHAX, JIMHEHKaX, WIM Ha TPAHCIOPTHUPAX, & TAKKE OH MOXKET
OBITH MIOCTPOCH Ha YEPTEKE JJIs 3aJaHHOTO YHUCIIOBOTO MaciiTaa.

[Tomepeunsiii MacmTad cTpoAT cienyomuM oOpazoM. Ha mpsimoit nuHUU
OTKJIAJIbIBAIOT HECKOJBKO pa3 OCHOBaHME MaciiTtaba paBHOE 2CM, Ha3bIBaeMOeE
ocHoBanueM macmtaba. [TepBoe ocHoBanue nensaT Ha 10 paBHBIX YacTel W HAa TIPABOM
KOHIIE €r0 MUIIYT HYJIb, 4 HAa JIEBOM — TO YHCJIO METPOB WJIH KHIOMETPOB, KOTOPOMY
Ha MECTHOCTH COOTBETCTBYET B JaHHOM MaciluTa0e ocHOBaHME. BrpaBo OT HyJis Haj
KaXIbIM JICJICHUEM HAJIMKCBHIBAIOT 3HAYEHHS COOTBETCTBYIOLIMX PACCTOSSHUM Ha
MecTHOCTH (cM. puc. 1). M3 kaxmaoit TOYKM TMOJNMMCAHHOTO JEJICHUS BOCCTABIISIIOT
MEPIEHANKYJIAPbI, Ha KOTOPBIX OTKJAJBIBAIOT JECATh OTPE3KOB, PABHBIX AECATOU
IO OCHOBaHMs. Yepe3 TOUKH, MOJYyYEHHbIE HA MEPHEHIUKYJISIpax, HPOBOMIST

[IpAMBIC JIMHHWH, IIapalJICIIbHBIC OCHOBAHHIO. BerHIOIO JJUHUIKO Haad IICPBbIM
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OCHOBAaHMEM JIETIAT TAKKE HA JIECATh PaBHBIX yacteil. [lolyueHHbIE TOUKM BEPXHHUX U
HIDKHUX JIEJICHUM Ha TMEPBOM OTPE3KE COCAMHSIOT, KaK IMOKa3aHO Ha pucyHke 1.
[Tony4yeHHbIE TUHUM HA3bIBAIOTCS TpaHCBEpcalAMU. PaccTosiHe MEXIy CMEXHBIMU
TPAHCBEPCAIAMU COCTABISIIOT JECATYIO JIOJIO OCHOBaHMS, a MEXAY HYJIEBOM
BEPTUKAJIIBHON JIMHUEW U CMEKHOM C HEM TPAHCBEPCAIBIO — OT OJHOM COTOU JIOJIU 110
JIECSATOU.

JlnuHy nvHMM Ha TUutaHe OepyT B PacTBOpP LHUPKYJS U TMEPEHOCIT €ro Ha
HIDKHIOIO JIMHUIO MaciiTtaba. Eciau uribl HOXKEK MUPKYJsi TOYHO COBMAAAOT C
JIeJICHUSIMH MacITada, IeJIaloT OTCUET PACCTOSHUS.

Ecnm HOXKM TMPKYJsST HE TOYHO COBIAMAIOT C JICJIGHUEM Maciitada, ero
nepeMeniaT BBEpX OT OJHOM Mapajuiesid K JPYrou, moka Wria JICBOM HOXKKU Oyaer
TOYHO JIE’)KaTh HAa HAKJIIOHHOM MPSIMOM, a UrJia MPaBOl HOXKKU — Ha BEPTUKAJIU CIIpaBa

OT HYJIA WX Ha HYJIC.

Puc. 2

JlnuHa oTpe3ka Ha IUIaHE B Mepax UIMHbI Ha MECTHOCTH (CM. puc. 2) B
macimtade 1:500 cocraBister 17,8 M.
2. OTNnOXUTH 33TaHHYIO JITTMHY HA TUarpaMMe TOMEePEYHOr0 MaciiTada.

TpeOyercs Ha man macmrtada 1:2000 HaMOXUTH JIMHUIO MECTHOCTH, PaBHYIO
110,8 m (cM. puc. 3). Paccyxnaem Tak. BripaBo OT HyJisl 0 BTOPOM BEpPTUKAIU UMEEM
80 M, cemb JelieHH cineBa OT Hyds naroT (7*4) 28 m; 2,8 M noayduMm, MOJHUMASACH
BBEpPX M0 HAKJIOHHOW MpsIMOW 110 ceapMoi ropusontanu (7*0,4). IlocraBum Ha 3TOM

TOPU30HTAJIM HWIJIbl HOXKEK LUPKYJS, MOJYyYMM B PAacTBOPE LUPKYJIS OTPE30K Ha
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maHe, pasHblid 110,8 M Ha mecTHOCTH. He MeHsAs pacTBOpa LHUPKYJIA, 3TOT OTPE30K U

HakJIagbIBa€CM Ha IIJIaH.

M 1: 2000

Puc. 3

===¢
B

3. Omnpenenuts JJIUHY OTpE3Ka IO JUarpaMMe JUHEHMHOro maciitada B Mepax JTMHBI

Ha MecTHOCTH, B macmTa6e 1: 500, 1: 10000.

JluneliHpi MacmTad TpencTaBIsIET COOOW MPSAMYIO JIMHUIO, Ha KOTOPOH

OTJIOKCH P PaBHBIX OTPE3KOB, HA3bIBACMBIX OCHOBAHUCM MaciTa0oa. anIIG BCCTO

OCHOBaHHE MacilTaba MPUHUMAIOT PaBHBIM 2 CM.

Macmtab CTPOAT Tak. HpOBO,Z[?[T I[IpsAMyr0, Ha HEH OTKJIaAbIBAIOT HCCKOJIBKO

OTpe3KoB, paBHbIX 2 cM. [lepBriii oTpe3ok gensatr Ha 10 dacreil. B koHIE Kaxaoro

OCHOBAaHHUA CIIpaBa M CJICBAa OT HYJII IIOAINUCBIBANOT IJIMHY JIMHHUU COOTBCTCTBCHHO

YUCJIICHHOMY MacITady (puc. 4).

MocTpoeHne nuHenHoro macuwrtaba

|II|IIIIIII 2cM I pI] I 2cM
il

| e decamsie donu | o uernbie ocHosaHus |

|
OuundpoBka nUHEeNHOro macwrtaba
M 1 : 10000

200 100 0 200 400 600
M 1:500
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OTcueTbl NO gnarpamme macwrtaba

M 1 : 10000

200 100 200 400 600
200 d=230m

30

a=11,5m

Puc. 4. JIunennbiid Mmacitad

[Tycth TpeOyeTcs mo kapTe OMpeAesIuTh PAacCTOSTHUE MEXIy Toukamu A u B.
YcraHaBnMBaOT NUPKYJIb Ha KapTe TakK, YTOOBI UTJIa OJTHOM €r0 HOXKKU OblJIa B TOUKE
A, BTOpOii — B Touke B. 3atem pacTBOp HHMPKYJS NPUKIAABIBAIOT K JIMHEHHOMY
Macmtaly Tak, 4ToOBI TIpaBas HOXKKa COBIaJia C JICJICHUEM OCHOBaHWS, a JieBas
HOXKKa ToMaja Ha JIEBO€ OCHOBAHHE, MO KOTOPOMY M JI€JIAIOT OTYET PACCTOSHUA.
OTpe3ku Ha TIaHEe, KOTOphIe OOJBINE JJIMHBI JTUHEHHOTO MaciiTada, U3MEpSIoT IO
YacTsM.

JlnuHa oTpe3ka Ha IUIaHe B Mepax JUIMHBI Ha MECTHOCTH (cM. puc. 4) B
macimTade 1: 500 cocraBiasger 11,5 M; B macmrade 1:10000 cocrasiser 230 m.
4. OnpenenuTs pa3Mepbl CIOPTUBHOW  IUIOHIAJKH, pacmoJIO)KEHHOM  Ha

toniorpaduueckom 1ane (ctp. 14). Macmrab mana 1:2000

JHAHO: PEHIEHME:

Spi= 19 wmwm. Smi=Sp1 - m

Sp2= 11 mwm. Sm2=Sp2-m

M 1:2000

HAWTU:

Smp = ? Sm1=19 - 2000 = 38000 mm = 38m

Smp = ? Sm2=11 - 2000 = 22000 MM = 22m

OTBET: CnopruBHas MIOMIAIKa UMEET pa3Mepbl

Ha MECTHOCTH 38; 22M.
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5. Beiueptuth B 0TBeIeHHOM Mecte B Mmaciutade 1: 2000 3manue ¢ pazmepamu
Ha mectHOCTH 20x20 Mm:

[MMupuna u anuHHA 371aHUS HA MecTHOCTU cocTaBisier20 m. Haiitu Benuuuny
M300paKEeHUS 3TOT0 3[aHusl Ha yeprexe macmTada 1:2000.

Sp =20 m/ 2000 = 0,01 M = 10 mm.

6. Onpenenure TOYHOCTh MACIITaOOB:

TounocTh MaciiTaba UMeeT O0JIBIIOE MPAKTUYECKOE 3HAUCHUE.

[To TouHocTH MacmTaba ycTaHaBIMBAIOT, IPU U300paKEHUU KaKUX OOBEKTOB
Ha TUIaHE MOXKHO COXpPaHUTh MOA00OME, Kakue OOBEKThl B JaHHOM MacliTade He
N300paXKaroTCs.

Hanpumep, 00bekThl pasmepom MeHee 2,5 M He MOTYT ObITh HAHECEHBI Ha IJIaH
macmTaba 1:25000, ux omyckaroT Wi n300pa)xaroT BHEMACIITAOHBIMU YCIOBHBIMU
3HaKaMH.

Tounocth Macmrada 1:25000 paBHa 2,5 m.

PacueT M0oHO BecTH cienyonmm o0pazom:
B1cm—250 m;

B 1 MM —25wM;

B0, MMm—2,5M mmu tm=0,1 mm - 25000 = 2,5 m.

Tonorpaduueckuii miax
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Hpakmuuecmm paﬁoma: OnpeOeJleHue eévicom mouek. Bviuucnenue YK/IOHAQ

JIUHUU U RocmpoeHue npoguns.

Lenv pabomer.

1. Pazsumb Hagviku umenus peivegha.

2. Hayuumucsa onpedensimbv 8blcomy ceuenusi peivedha,; blcOmbl MOUEK, NeHCaAujux
MedAHCOY 20PUBOHMATIAMU, VKIOHBL TUHULL.

3. Pazsums Hasbiku NOCmMpoeHus npoooibHO20 NpOoQuisi NO JUHUU 3A0AHHOU HA
yueOHoM niawe.

QOobecneuenue:

- NUCbMEHHO - YePMediCHblEe NPUHAOIEHCHOCTU,

- pabouas mempaoe.

14



B pe3yiabTarte BbINOJHEHUSI MPAKTHYECKOT0 3aJaHUSl CTYJAEHT JI0JI2KeH:

3HATh: CYTh TCOAC3WYCCKUX TIMOHATHUHA: BBICOTA TOYKH, BBICOTA CEUCHHUS peibeda
npopuiab, TOPU3OHTAIb, VYKJIOH; H300pakeHHE OCHOBHBIX (opM  penbeda
TOPU30HTAIISIMH.

yMeTh: ONPEICIATh: BBICOTBI TOYCK, JIEKAIIUX MEXKIAY TOPU3OHTAISIMHU; BBICOTY
CeUeHHs penbeda; BBIYUCIATh YKIOH JIMHWUW, CTPOUTH TPOJOJBHBIA TPO(MIb IO

3a/ITaHHOMY HAIIPABJICHUIO, YUTATh TOHOFpa(I)I/I‘IeCKYIO KapTy.

MCTO}IHKa BBINIOJIHECHUA 3a1aHUS.

1. [ToanummuTe Ha3BaHUEe GOpMBI pebeda:

1 - ropa

N3o0paxenne oCHOBHBIX (hOopM penbeda MpeICTaBICHO Ha PUCYHKE 5.
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5. CeOnosuna

Puc. 5. M3oOpaxkenne ocHOBHBIX (hOpM perbeda TOPU3OHTAISIMU

2. Jlan mnan ¢ ropuzoHTansiMu. OrpeenuTe BEICOTY CeUeHUs pesbeda:

1-1wm.
[Tpu BbICOTE Cceuenus 0,5 1 1 M yTOMIAIOT KAyt TOPU30HTAIb, KPATHYIO 5 M
(5, 10 ..., 115, 120 M u 1.1.), ipu ceueHUM penbeda depe3 2,5 M — rOpU30HTAIIH,
kpatubie 10 m (10, 20, ..., 100 M 1 T. 1.), IpU CEYEHUH 5 M YTOJNILIAIOT TOPU3OHTAIIH,
KpaTHbele 25 M.
Jlns ompenenieHusi BbICOTHI pesibeda B pa3phiBax YTOIIIEHHBIX U HEKOTOPBIX
JIPYTUX TOPU3OHTAJICW MOJMUCHIBAIOT HUX OTMETKHU. IIpu 3TOM oOcHOBaHuUs HUPP

OTMECTOK FOpHBOHTaJIeﬁ CTaBsT B CTOPOHY IMOHWKCHHUA CKaTa.

16



3. OnpenenuTth Ha TONOrPAPUUECKOM IUIaHE OTMETKHUT.l u T.2.

Ecin Touka pacrosiokeHa Ha TOPU30HTAIH, TO €€ OTMETKAa paBHA OTMETKE
ropuzoHTanu. Korga Touyka HAXOOUTCS MEXIYy TOPU3OHTAISIMU C PAa3HBIMU
BBICOTAMH, €€ OTMETKa OIpeAessieTcd HWHTEPIOJINMPOBAHUEM (HAXOXKIECHUEM
MPOMEXKYTOUHBIX 3HAauYeHWW BenuuuH). T.1 W T.2 pacnonoxeHbl MEXKIY
ropu3zoHTansIMU. [lo3TOMY 4TOOBI ONMpPEAENIUTh OTMETKU 3TUX TOYEK HEO0OXOAMMO
yepe3 T.1 U T.2 IpoOBECTU NPSIMYIO JIMHUIO OT HaUMEHbILEH TOPU30HTAIH JAHHOU

TOYKHU 10 HAaNOOJIbIIEH.

Tonorpaduueckuii miaxn

Metpos

Merposo 23 kM

. "

N G
Il

R e
4::-—1 o Fo—v—3 |

X iﬂ‘!o“xlgqc o o o

- OTMETKa T. 1 ompenensercs mo ¢popmye:

H;= Hy. +h '(C / d),
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rae  Hyr. — OTMETKa Majiodl TOpU30HTAIIN;
h - BeicoTa ceueHus penbeda;
C - paccTosiHME OT T. | 10 Manoil TOpU30HTANN;

d - paccrosiHEE MEXKIY TOPU30HTAISIMHU.

Hcxonnawie jaHHbie T. 1:

Hyr. = 156 Mm;

h=1wm;

C= 3 MM Ha IJIaHE;

d= 7 MM Ha muIaHe.

Eciu M 1 : 2000, To ¢ =3 MM Ha mjlaHe = 6 M Ha MECTHOCTH

d=7 wmm Ha mIaHe = 14 M HA MECTHOCTH

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

- OTMETKY T. 2 OIPEAEIISIEM aHAJIOTUYHO ONPENCIICHUI0 OTMETKH T. 1

Ucxonuwle nanueie T. 2.

Hyr. = 154 ™m;

h=1wM;

¢ = 2 MM Ha IJIaHE;

d = 6 MM Ha 11aHE.

Eciu M 1 : 2000, To ¢ =2 MM Ha miaHe = 4 M Ha MECTHOCTHU

d=6 wmm Ha mwIane = 12 M HA MECTHOCTH

Hy=154+1 - (4/12)=154,33 m.
4. OnpenesnsieM YKIOH JIMHUU TIO hopMmyJie:
i12 = (H2 — H1) /d - 100%,

rae d — 3amoskeHre, KOTOpoe Ha IUTaHe paBHO 38 MM, Ha MECTHOCTH 76 M.
18



i21 = (H1 — Hz) / d - 100%
I12 = (154,33 - 156,43) /76 - 100 % = - 2,76 % = - 27,6 %o
121 = (156,43 — 154,33 ) /76 - 100 % = 2,76 % = 27,6 %o

5. [loctpouts mpodusib MECTHOCTH 1O 33JaHHOMY Ha KapTe HampasieHuto. [Ipopunem
Ha3bIBACTCS UYEPTEXK, M300paKAIONUNA BEPTUKAIBHBIM  pa3pe3 MECTHOCTH B
yMEHBIIIEHHOM Bujle. Pu3ndecKkasi IOBEPXHOCTh 3eMJIM B OOJIBIIIMHCTBE CIIy4acB UMEET
IJIaBHOE, KpUBOJMHEWHOe ouepraHue. [lpoduns BbluepuuBaeTCs B BUJE JIOMAaHBIX
JUHUNA TO OTMETKaM XapakTEepPHBIX TOYEK MECTHOCTH. PaccMoTpuM mocTpoeHue
npoduiis Ha KOHKpeTHOM npumepe. [lycth TpedyeTcss mocTpouTh MPOoQPuIbL MECTHOCTH
no nuauu AB. Jlns sroro nuuuio AB mepeHocsaT B Macmitabe KapThl Ha Oymary u
OTMEUAIOT Ha HeW Touku 1, 2, 4, 5, 7, 9, B KOTOpPBIX OHA MEPECEKAET rOPU30HTAIIH, a
TaK)Ke XapakTepHble Touku penbeda (3, 6, 8). Jlunus AB ciyuT OCHOBaHHEM
npodusisi. B3siThle ¢ KapThl OTMETKA TOYEK OTKJIAJIBIBAIOT Ha TMEPIECHIUKYISpax
(opauHarax) K ocHoBaHWIO Tpodwist B wmacmrTabe, B 10 pa3 mnpeBbIIIAOIIEM
TOpU3OHTANBHBIM MacmTad. IlomydyeHHbIE TOYKM COEOUHSIOT IIJIABHOW JIMHUEH.
OObIyHO OpAMHATHI MPO(WIS YMEHBIIAIOT HAa OJHY M Ty >K€ BEIUYUHY, T.€. CTPOST
npodusib HE OT HYJA BBICOT, a OT YCIOBHOTO ropuszonta YI' (Ha puc. 63a yCIOBHBIN

TOPU30HT NMPUHSATA BbICOTA, paBHas 100m)

150
' l
120 |
0y ]
A B 4 lissss Sus S5 @
NN/ NSSTL FEE TR §
N

Puc. 6

Ilpakmuueckaa paboma: Onpeodesienue OpueHmMUpPHvIX Y2108 TUHUIL.

Ienwv padbomeot.
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1. Hayuumbwcs onpedenimb OpueHmupo8arHvle yibl JUHUL N0 NAAHAM U KAPMAam.

2. Pazeumv HaBbIKU NPUMEHEHUS POPMYIL CEA3U MeHCOY PYyMOAMU U OUPEKYUOHHBIMU
yenamu.

Obecneuenue:

- NUCbMEHHO - YepMEeNCHbLEe NPUHAOTEHCHOCTIU,

- pabouas mempaov.

B PeE3YJAbTATE BBINMOJHCHUA MPAKTHYICCKOIo 3aJaHUA CTYACHT JOJIZKCH:

3HaTb: CYTb TICOACINYCCKUX MMOHSITUM: A3UMYT, pyM6, I[I/IpeKLII/IOHHIJﬁ yroi,
CKJIOHCHHE MarHMTHOM CTpPCIIKHU, cOmKeHue MCPHUIHNAHOB.

YMETb: UBMCPATH OPUCHTHUPHBIC YTIJIbI HaHpaBHGHHﬁ, BBIYUCIIATD pYM6, cOJMKEHNE

MCPHUIHAHOB, UMCA 3HAYCHUC YIJId B MUHYTAX BbIPAXKATh €T0 B IrpaayCax ¢ TOYHOCTBIO

0°01".

MeToanka BbINOJHEHUS 3a1aHUSL.

1. Yron opan B MUHYyTaXx, BBIPa3uThb €ro B Ipajaycax ¢ TouHocThio 0° 01’

a = 3467

1) 3467" : 60" = 57°

2)57° - 60" = 3420’

3)3467" - 3420" =47’

OtseT: 57°47'

2. Ha mpenocraBneHHOW Tomorpaduyeckoil KapTe U3MEPUTh TIPU TOMOILU

TPAHCIOPTHPA BHYTPEHHUE YIJIbI OJIUTOHA.

Tonorpaduueckas kapta
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Br= 83°; P2= 110% PB3=93° ; fa=128%; Ps=126°,

TEOpETUYECKas CyMMa YIJIOB BBIYUCISAETCS MO (HOpMyJIE:
2 Breop. = 180°-(n-2),
rac n — 49uciio yriioB B IIOJITUI'OHC
2 Breop.= 180° - (5-2) = 540°
3. Ha ronorpaduyeckom kapTe Mpu MOMOIIY TPAHCTIOPTUPA U3MEPUTH JUPEKITMOHHBIN
YTOJ ¥ a3UMyT JTUHUU 1-2
JIns u3MepeHus OUPEKUHWOHHOTO yIyia JIMHUM 4YE€pPe3 HaydallbHYK) €€ TOYKY

MPOBOJSIT JIMHUIO, MapajuIeNIbHYI0 OCH a0CIUCC, U HETIOCPECTBEHHO MPU ITOM TOUKE

MU3MEPSIOT TUPEKIUOHHBIN YTOJL.
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JIns HENOCpEeNCTBEHHOTO WM3MEPEHMsI WCTUHHOIO a3uMyTa JIMHHUHA 4Yepe3 €€
HAaYaJIbHYI0 TOYKY MPOBOASAT MepuauaH (mapajuieibHO BOCTOYHOM MM 3amaJHON

paMKe TpaHeI_[I/II/I) U OTHOCUTCJIIBHO HETIO HSMCpI/ITB a3I/IMYT.
o 12 =67°

A 12 =65°

4. BRIYUCIUTh AUPEKIIMOHHBIE YTIIbI JIUHUHN 110 hopMmyIie:
Ol23=012+180° -B2 ,rme
Ol 12 - JTUPEKITUOHHBIA YTOJI TUHUH 1-2
B2 - BHYTpeHHMI yroa noaMrona
Ol 34= 023+ 180° -fs
Ol 45= O34+ 180° -
Ol s1= 0 as+180° - s
Ol 12= 051+ 180° -1
3HaYEHUE HCXOJHOI0 JUPEKIMOHHOIO yIja 012 MPUHATH M3 HUCXOIHBIX
JaHHBIX.

KonTposieM BBIUMCIEHHUN OUPEKUHUOHHBIX YIVIOB CIIYXKUT ITOJIYyYEHUE B KOHIIE

BBIUUCIICHUN HAYAJIBHOTO TUPEKIIMOHHOTO yTia 0i1-2
Ol 23 =67°+ 180°-110°=137°

0L 34=137° + 180° - 93° = 224°

O 45 =224°+ 180° - 128° =276°

oL 51=276°+ 180° - 126° = 330°

oL 12 =330° + 180° - 83°=427° -360° = 67°
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5. [lony4yeHHble JaHHBIE 3aHECTU B TAOJIMILY, BBIPA3UTh PyMO.

r
Ne
TOYEK * HasBanue pym6a, ¢popmyna pacuera
1
67° CB 67°
2
137° OB 180° - 137° =43°
3
224° 103 224° - 180° = 44°
4
276° 103 276°- 180° = 96°
5
330° C3 360° - 330° =30°
1
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Ilpaxkmuueckasa paboma: Onpedenenue KOOPOUHAM HOUEK.

Lenv padomer:

1. Hayuumucs onpedenamob npsamoy2oibHble U 2eocpapuieckue KOOpOUHamul mouex,
3A0aHHBIX HA MON02PAPUYECKOlU Kapme.

Obecneuenue:

- NUCbMEHHO - YepPMENCHbLE NPUHAOTCHCHOCTIUL,

- pabouas mempaoe.

B PE3YJAbTATE BBINOJHCHUA IMPAKTHYIECCKOIo 3aJaHUA CTYACHT JOJIZKCH:

3HATb: CYTb I'€COAC3NYCCKUX TMOHSTHM: MCpUIWAH, IIapaJuiCiib, 9KBATOP, aJITOPHUTM
OoNpCACICHUSA KOOPANHAT TOYCK.

YMETb: OIIPCACIIATH reorpa(bnqecxne U IIPAMOYTOJIBHBIC KOOpAWHATBI TOYCK, IIO

U3BECTHBIM KOOPJMHATAM HAXOJUTh MECTOIMOJIOKEHUE TOUKU Ha KapTe.
MeToanka BLINNOJHEHUA 32IaHUA

1. Onpenenuts reorpadudecKkre KOOPAUHATH TOUKH A Ha Tomorpaduieckoi kapre

puc. 8.
I'eorpaduyeckue koopauHaThl TOYKH A mupoty (P u ponrory A OIIPEIEIISIOT

Ha IUIaHE WJIM KapTe, NOJIb3YyACh MHUHYTHBIMH IIKAJIAMU pPaMoOK Tparenuu. [l
ONpPEAEIEHUs] IIUPOTHI 4Yepe3 TOYKY A NPOBOAAT JIMHUIO IApaJJIEIbHO paMKaM
Tpameuuii u OepyT OTYeThl B MECTax IEPEeCEUCHHUs CO IIKaJIOW 3amajHoNl WU
BOCTOYHOM paMoK (puc. 7). AHaAIOTHUYHO JUIsl OMPENENICHUs HOATOTHl Yepe3 TOUKy A

MPOBOJSIT MEPUANAH U OEPYT OTCUETHI MO LIKAJIAM CEBEPHOM WM I0KHON PaMoK.
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10" wwpoTe

1" wHpoTel
-

40’ i MNaenoso 12 km

18°00" 437 ' los 09 10 I 11

Puc. 7. Tonorpadudeckas kapta

54° 40’ - ceeepnan wupoma } Feozpaghuyeckue koopduHamel
18° 00’ - eocmoynan donzoma 020-3anadHo20 y2na Kapmbl

I. Onpedenenue wupomsi u donzombel MoOYyKu A
A, =18° 01 15" eocmoy4HoOU donzomei
0. =54° 41 13" cesepHOU Wwupoms!
Il. Onpedenernue nonoxeHnus Mmool MOYKU Ha kKapme,
3Hasn 2eoz2pachuvyeckue KoopouHamsbi

Toyka b umeem wupomsbi 54° 40' 15" u donzomy 18° 03’ 56"

2. OnpenenuTsh MpsSMOyroyibHbIE koopauHaTel T.B  w T1.I' Ha Tomorpadwudeckoi

KapTe puc. 8.

[IpsmoyronpHble  KOOpIMHATBI  TOYEK  ONPEACHSIOT  OTHOCUTEIBHO

KHJIOMCTPOBBIX JIMHUM CETKHU.

Touka B mmeer abcnuccy HIDKHEW KWJIOMETPOBOW JTMHUHM KBajpaTa Xo=06065

kM. Jlanee u3mepsitoT paccTossHUE AX M TNOJIb3YSCh JIMHEHHBIM MAacIITaboOM KapThl
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ONpENEIAT, YEMY OHO paBHO Ha MecTHOCTU. [lomyueHHyro BemnunHy 560 M

CKIaAbIBAIOT C BEJIMYMHOMU a6cunccm JIMHHUU.

* | NN
Huox. BoKogo,
7 ¢ 50-13
. 45" s ‘9'3
3 ) o
- -1' =
g %o, %,
.3 :"'t ]
(= § ; .::'.;i‘;
¥
1718 2,

s &
.g. - ¥
3 Rtore
1 Jar ¢
5 - 3
Cunpaoposo
60 c¢
/ﬁ—\lf\?
Masnoso 12 km
10 11

Puc. 8. Tonorpadudueckas kapta

6066 kM — x } NPAMOY20/1bHbIe KOOPOUHamMbI

4307 kM -y yugppa 4 e yucne 4307 - Homep wecmuzpadycHol 30HsI
I. Onpedenenue npamMoy2onbHbIX KOOPAUHaAmM Moyxu B
Xy =X, * AX
y ] = y ° * Ay

a2de x, - a6cyucca HuxHell KunoMmempoeol NUHUU keadpama
Y. - opdunama neeoll cMopoHbI Keadpama
Ax - paccmosHue e macwmabe om moyku B do abcyuccel HuUxHel
Kunomempoeol NUHUYU keadpama
Ay - paccmosHue @ Mmacwmabe om moyku B do opduHamel neeoil cmopoHs!

keadpama
X, = 6065000 M + 570 M = 6065570 m
Ya=4307000m + 240 M = 4307240 M

ll. HaneceHue moyku Ha Kapmy, 3Has NPAMOY20/bHbIe KOOPAUHambl
Koopdunwambt moyku I: x. = 6066220 M u y, = 4309850 m

x,= 6066000 m Ax=220m
Y, = 4309000 m Ay=850m
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Jlabopamopnasa paboma: Paboma c meodorumom. Beinoanenue nogepox

meoooauma.

Llenv padomer:

1. M3yyums meoodonum.

2. Pazeumv Haewiku 06pau;eHuﬂ C MeoooaUMOM.

omcyemos.
3. Hayuumbcsi 8b1N0IHAMb NOBEPKU Me000IUmd.
Obecneuenue:

- meoooum;

- pabouas mempaon,

- Wmamue;

- BU3UPHDBLE Yelll,

= NUCObMEHHO - YepmeoitCHble npuHadfzeofmocmu.

MEXHUKY HaeedeHuﬂ, G3AMUA

B pe3yabTarte BbINOJTHEHUS JIA00OPATOPHOIO 3a/IaHUS CTYAEHT /I0JIKEH:

3HATh: YCTPOMCTBO TE€OJIOJIUTA,METOAUKY HABEICHUS T€OI0JINUTA HA BUSUPHYIO LIEJTb

N B3ATHUEC OTCUCTOB.

YMETh: O6paHlaTI>C$I C TCOOOJINTOM, BBIIIOJHATH ITIOBCPKU TCOAOJIUTA.

MeToaukKa BbINOJTHEHUS 3aaHUS

1. [ToAroTOBUTH TEOJOJIUT K paboTe (cM. puc. 9).

Jlo Hawyajma paboOThl C TEOJOJMTOM BHEIIHUM OCMOTPOM MPOBEPSIOT €ro

YCTOﬁqHBOCTB Ha IMTAaTHUBC, INNIABHOCTH XOJa IIOABCMHBIX W HABOJAIIMX BHWHTOB,

IIPpOYHOCTDb (I)I/IKCEH_II/II/I Bpallaromuxcs yacTe 3aKPCIIMTCIIbHBIMHY BUHTAMMU.
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OcnaGnmor axpenuTensiie
S o — o o oo e
4) 5)

MosOpOTamMKU PYKOSTOK OTKPHIBAIOT 3AMKW
yTsipa, NOAHAMBIOT BBEDX M CHUMAIOT
Konnax dyrnspa.

Puc. 9

2. llepen wHayasioM W3MEPEHUH TEOMOJIUTOM BBIMOJIHSIIOT TIOBEPKH C IIEJBIO
BBISIBJICHUS TIOCTOSTHCTBA TEOMETPUUYECKHUX YCIOBHM, M €CITH 0O0OHAPYKUBAETCA, YTO TO
WIM WHOE TEOMETPUUYECKOE YCIOBHE HE BBIMONHICTCS, MPOU3BOIST FOCTHPOBKY
(perynmupoBKy) mpudopa.

Ecnu teomonuT mosydeH ¢ 3aBoja, MOCIE€ PEMOHTA, OT APYTOTO CIEIUATUCTa,
70 BBOJIA TEOJIOJIUTA B JKCIUTyaTallMIO0 BBHITIOJIHIIOT MOBEPKU. B mporiecce moBepok
YIAOCTOBEPSIIOTCSI B MPAaBUJIBHOM B3aUMHOM IMOJOKEHHH oceil mnpubopa (ocu

npecTaBieHbl Ha puc. 10).
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OcHoBHbie ocu TeogonuTa
JJ - ocw epaugerun npubopa (sepmuxasvuan ocsw); HH — och epawjenus mpybut (2opusonumanrsnan ocs);
VV — seuaupnan ocs apumeasvnoit mpy6Guoe;
U U U, U, ~ ocu ypoeaxeil npu 20pU3OHMAALHOM U 8epMuKkatsHom xpyzax npubopa

Puc. 10

[TocnenoBaTenbHOCT MOBEPOK TEOAOJIUTA CIICIYIOIIAS:

1. Ocv yununopuueckozo yposuss UrUr npu anudaoe copuzonmainbho2o Kpyea
00JIHCHA ObIMb NEPNEHOUKYNAPHA K 6ePMUKANbHOU OCcU 8paujenus npubopa JJ.

[loBepHuTe anumamy Tak, 4TOObI OCh YPOBHS PACIOJIOKWIACH MapaiIeIbHO
MpSIMOM, COEAMHSIONIEH [Ba MOABEMHBIX BUHTA MOJACTaBKH, M BpAIEHHEM 3THX
BUHTOB B IIPOTUBOIOJIOKHBIX HAMNPABICHUAX BBIBEJUTE My3bIPpEK YPOBHS Ha
cepenuny. Ilosepuute amunany Ha 90° ¥ TpeTbMM HOXBEMHBIM BUHTOM yCTAHOBUTE
my3bIpeK YPOBHS Ha cepeluHy. 3aTeM HoBepHuTe anugany Ha 180° u onenmte
CMEIIeHNE My3bIphKa OT CPEIHEr0 MoJoKeHus. Ecnm oTkiioHeHue OOJbIe OJTHOTO
JEJEHUs, BBINOJHUTE IOCTUPOBKY (IOJOBUHY CMEIIEHUSI HUCHPaBbTE€ MOJIbEMHBIM
BUHTOM MOJICTaBKH, BTOPYIO MMOJOBUHY IOCTUPOBOYHBIMHU BUHTAMH).

2. BepmukanvbHas Hums cemxu O0JIHCHA ObIMb YCMAHOBIEHA OMBECHO.

3putenbHy0 TpyOy HaBOASAT HAa OTBEC, HAXOIAIINNUCS HA paccTosHUHU 2-10 M OT
teogonuta. [Ipu HecoBMaeHN BEPTUKAIILHON HUTU CETKU C HUTHIO OTBECA CHUMAIOT
C OKyJIsipa KOJIaYyeK, OCIa0s0T BUHTHI KOPITyca CETKH U Pa3BEPTHIBAIOT OKYJISPHYIO
YacTh /10 COBIAJICHUS] BEPTUKAJIbHOU JTUHUU CETKH C OTBECOM. 3aKPEIUISIOT BUHTHI U

MTOBTOPSIOT MMOBEPKY.
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3. Busupnas oco 3spumenvnoi mpyowt VV dondcna 6vimes nepneHOuKyisipHa K ee
eopuzonmanvHol ocu epauwjenuss HH (xonnumayuonnas owubka).

VYKIIOHEHHE BU3UPHOW OCH OT NEPHEHIUKYJISIPHOTO €€ MOJOXKEHUs K OCH
BpaleHus TpyObl HA3bIBACTCS KOJUIMMAIMOHHOMN OMIHOKOM.

J171s1 BBISIBJICHHS KOJIJTUMAIIMOHHOM OIMMOKHA HEOOXOIMMO:

a) HABECTH 3PUTEIBHYIO TPyOy MpHU MOJOKEHUU TEOAO0JUTa «KPYr CJIeBa» Ha
BU3UPHYIO II€JIb, YJAJE€HHYI0O HEe MeHee ueM Ha 50 M, HampaBlIeHHE Ha KOTOPYIO
ropusoHTanbHo (oTknoHenue He Oomee 2°) u cHumure mnokaszamume KJI; ¢
TOPU30HTAIBHOIO TUMOA;

0) MOBTOPHUTH HABEJECHUE TIPHU TMOJOKEHUU TEOJIOIUTa «KPYT CIpaBa» U CHATh
noka3anue KIly;

B) OCBOOOJIUTH 3aKPEMHUTENIbHBI BUHT TOPU30HTAIBHOTO Kpyra, TMOBEPHUTE
teomonuT Ha 180° u cHOBa 3akpenuTe;

I') HaBECTH 3pUTENbHYI0O TpyOy Ha Ty K€ I1eidb MNpU JBYX IOJOKEHUIX
TeonoauTa U cHATH nokazanusa KJI, u Kllp

Bennuuny KouTMManmoHHON OMIMOKKM BRIYUCIUTH IO (popmyIie:

C = 0,25 [(KJI;- KIT; + 180°) + (KJI, - KIT = 180)]
C = 0,25[(242°14'- 62°15'- 180°) + (60°35'- 240°35'+ 180°)] = - 025"

Ecnu cpeanee apudmerndeckoe 3HaUCHHE KOJTMMMAIIMOHHON TOTPEIIHOCTH
npesbimaer 1’

Jlist uictipaBiieHusl KOJUTMMAIIMOHHOMN OIMOKH HEOOXOIUMO:

a) CHATH KOJIMAYeK, 3aKPBIBAIOIIUN TOCTYN K IOCTUPOBOYHBIM BHUHTAM CETKH
HUTEH, HABECTH 3PUTENIBbHYIO TpyOy Ha YJAJICHHYIO BU3HPHYIO II€JIb U CHHUMHTE
nokazanus KJI (unu KIT) mo ropuzoHTanbHOMY KpyTYy;

0) BBIUMCIUTH HWCIPABICHHBIC TOKA3aHWUS JUIsl TOPU3OHTAIBHOTO Kpyra Ii0
dbopmyite:

KJlyer= KJI — C unnu
KILen= KIT+ C

N YCTAHOBHUTC €TI0 HAa T'OPU30HTAJIBHOM KPYTI€C;
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B) IEPEMECTUTh FOCTUPOBOYHBIMA BUHTAMH CETKY HUTEH /0 COBMEIIICHUS €€
nepeKkpecTus ¢ u300pakeHueM HabJI01aeMOIl TOUKH.

4. Onpedenenue mecma HyJisi BePMUKATILHO20 KPYed.

VYcnoBue B JaHHOW MOBEPKE COCTOUT B TOM, YTOOBI JOOUTHCS OTCYETA IO
BEPTUKAIBLHOMY JUMOY, PaBHOT'O HYJIIO, €CIIU MYy3bIPEK YPOBHS OYyJI€T Ha cepe/luHe, a
BU3UPHAs OCh 3pUTEIILHOMN TPYOBI - COBMaAaTh C TOPU3OHTAIBHOM IJIOCKOCTHIO.

[IpakTryecku BU3UPHASI OCh 3PUTEIBHOMN TPyOBl, KaK MPAaBUIJIO, HE COBIAJIACT C
TOPU3OHTAIBHOM TJIOCKOCTHIO TEOJO0JIUTa TPU YCTAHOBKE HYJIEBOIO OTCUETa IO
BEPTUKAIBHOMY JIUMOY, U 3TOT YroJl HECOBMAACHUs Ha3bIBaOT Mmecmom Hyas (MO)

Mecto Hyns BEpTHUKAIBHOTO Kpyra (umOa) ompeiessieTcs BU3UPOBAHHEM Ha
OJIHY M Ty € TOUKY TPH JBYX MOJIOKEHHUAX KPyra U BEIYHCIIACTCS 110 GOopMyIIe

MO =0,5 (KJI + KII)
MO =05 (-3°10"+3°12') =+ 0° 01’
J171s1 ucripaBiieHUs] MECTa HYJISI BEPTUKAJIBHOTO KpyTa HE0OXOMMO:
a) CHAThH KOJITIaueK, 3aKPhIBAIOIINN TOCTYI K FOCTUPOBOYHBIM BUHTAM CETKU HUTEH,
HABECTH 3pUTEILHYIO TPYOY Ha YJaJECHHYIO BUBHUPHYIO IIEJIh 1 CHUMUTE MTOKa3aHUs
KJI (wim KIT) mo BepTUKaIbHOMY KpPYTY;
0) BBIUMCIUTD UCTIPABJICHHBIC TTOKA3aHUs JIJI1 TOPU30HTAIBHOTO KpyTra 1o Gpopmyie:

KL= KJII = MO wunu

KILer= KIT - MO
M YCTAaHOBUTE €r0 Ha BEPTUKAIBHOM KpPYTE;
B) IEPEMECTHUTHh FOCTUPOBOYHBIMHI BUHTAMU CETKY HUTEH 10 COBMEIICHHUS €€
nepeKkpecTrsi ¢ n300pakeHuEeM HaOJII01aeMOM TOUKH.
[Tpu rocTUpOBKE MecTa HyJIsI HEOOXOAMMO CIEAUTH 32 TIOJI0KEHUEM ITy3bIphKa
YPOBHS U B CITydae CMEIICHUS BBIBEJIUTE €r0 B CPEIHEE MOJI0KECHHE MO IHEMHBIMHU
BUHTaMH TTO/ICTaBKH.

5. Topusommanvuas ocv epawenus mpyovt HH  Oonoicna  Ovimob
NepneHOUKYIAPHA K 8EPMUKAILHOU ocu meodoauma JJ.

I[Tpu 5TOM TpyOy HABOAAT HA HpeAMET, PACHONIOKeHHbIH 1o yriaom 30-50° nan

TOPU30HTOM; MEPEBOAT TPyOy BHU3 HA MOBEPXHOCTh CTEHBI, (haHEphI WU JOCKHU, U
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MOMOIIHUK KapaHJalloM OTMEYaeT MPOEKLHUI0 TOYKOH. 3areM MepeBOAsT TpyoOy
yepe3 3eHHT, II0OBOPAYMBAIOT TEONOIUT Ha 180°, HaBOAAT mepexpecTHe CETKH CHOBA
Ha Ty )K€ BEpXHIOIO TOUKY. BusupyroT TpyOy BHU3. Eciiu paHee oTMedeHHasi TOUKa He
BBIXOJUT 3a NpHAENbl OUCCEeKTOpa ([Ba MapajliebHBIX HITPpUXa JJI1 HAaBEJIEHUS Ha
TOHKWE WIM YAAJICHHbIE TNPEIMEThl) CETKH, TO HAKJIOH TOPU30HTAJIbHOW OCH
J0MyCcTUM. B mpoTHUBHOM cily4ae TEOAOJUT HEOOXOAMMO OTHPABUTH HA 3aBOJ IS
FOCTUPOBKH.

3. YcTaHOBUTH BUUPHYIO 1I€JIb 1 HABECTU HA HEE 3pUTEIbHYIO TPYOy.

Tak kak HEMmocpeICTBEHHOE BU3MPOBAHHE HA TOUKY, 3aKPEIJICHHYIO B TPyHTE
3HaKOM, OBIBAaeT 3aTPyJHEHO M3 — 3a HEPOBHOCTEW MECTHOCTH M PACTUTEIBHOCTH,
HaJl 3HAKOM yCTaHABJIMBAIOT BUSUPHBIE 1IN — MAPKH, BEXU, IITUIBKH.

[lone 3penus TpyObl Mpy HaBEIEHUU Ha BexXy (M300pakeHuEe NMEPEBEPHYTO) U

yCTaHOBKA BU3UPHOM 1IEM MPEICTABIECHO HA pUCYHKE 11.

Puc. 11

4. CHSTH MMOKa3aHUs JTMMOa TOPU3OHTATBFHOTO U BEPTHKAIBHOTO Kpyra (cM. puc. 12).
[lokazanust mumOa ropu3oHTadbHOrO Kpyra 125° 06', numba BepTUKaIbHOTO Kpyra -
0° 26'(cm. puc. 12A ans teononuta 2T30).

[lokazanust numba ropuzoHTaibHOoro kpyra 70° 05', numbOa BEpTUKAJIBHOrO Kpyra -

358°48' (cm. puc. 12b ansa reononuta T30).
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Jlabopamopnasa paboma: Hzmepenue yenoe meoooaumom.

Llenv padomer:

1. Pazeumv Hagvlku usmepeHuss 20pu30HmMaIbHO20 yeia 0OHUM NOJHbIM NPUEMOM.
2. Pazeums nHaswiku uzmepenus 6epmuKaibHo20 yeid.

3. Hayuumucs eecmu nonesotl HCypHal U bINOIHAMb KOHMPOJIb USMEPEHU.
Oobecneuenue:

- meoooaum;

- wmamue;

- omeec;

- BUBUPHbLE YeU,

- pabouas mempaowv,

= NUCBbMEHHO - YepmeoiCHble npuHaOJzeofmocmu.

B pe3yJbTaTe BHINOJHEHHUS JTA0OPATOPHOT0 3aJaHUS CTYAEHT H0JIKEH:

3HATh: TOPSIO0K U3MEPCHHI TOPHU30HTAIHLHOTO M BEPTHUKAIBHOTO YTJIOB, allTOPUTMBI
BBIYHCIIMTEIIFHON 00pabOTKH N3MEPEHUH.

YMeTh: HCIIOJIb30BaTh TCOJIOIUT IS U3MEPECHHSI TOPU3OHTAIBLHOTO U BEPTUKAIBLHOTO

YIJIOB.

MeToauKa BbINOJIHEHUS 3aaHUS

['opu3oHTaNBHBIA YyTOJd — ATO OPTOTOHAJIBbHASI MPOEKIMS MPOCTPAHCTBEHHOTO
yTila Ha TOPU30HTAIBHYIO TIOCKOCTb.
1.IloAroToBUTH TEOAOIUT K pabOTe W MPUBECTH €ro B paboyee MOJIOKEHUE. ITO
CJIaraeTcsi W3 YCTAaHOBKHM TEOJOJIMTAa HA INTATHB, IEHTPUPOBAHUS TEOAO0NuTa (TpH
MOMOIIM HUTSHOTO OTBECa), HUBEIMPOBAHHS TeoMonnuTa (MPUBEIACHUE €ro
BEPTUKAILHON OCH B OTBECHOE IOJIOKEHWE) U YCTAHOBKU 3PUTEIHLHON TPYOBI IS

HaOJIOEHUS.
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2. Han HaOmrogaeMbIMU TOYKaMU YCTaHABIMBAIOT BUSUPHBIEC LIEIN — BEIIKH, MEPHBIE

IIMAJIBGKA WIK CIICIUATbHBIC BU3UPHBIC MapKH (cM. puc.13).

3. 15 u3MepeHusi TOpU30HTAIBHBIX YTJIOB MPUMEHSIOT CIIOCO0 MPUEMOB.

Teonmonut ycraHoBUTH B pabodyee MOJIOKEHUE B BEPIIMHE A yria U, 3aKpEruB
auM0, HaBecTH TpyOy  Ha «3amgHioro» Touky C (cMm. puc. 14). Ilomb3yschk
MUKPOMETPUUECKUMH BUHTAMHU aJUAaJbl TOPU30HTAIBHOTO Kpyra M 3pUTEIbHOU
TpyOBl, COBMEIIAIOT MEPEKPECTHE CETKH HUTEeH ¢ HaOIoJaeMol 1eiblo U OepyT
OTCYETHI TI0 TOPU3OHTAIBLHOMY KpyTy. Jlamee OTKpemsiioT anuaany, BUSUPYIOT Ha
«TepeHIo» TOUYKy B u, mpojenaB aHalOTM4YHBIE OIEpalyy, MOJy4YaloT HOBbBIE

OTCUCTHI.

—

B=o,-a,

i = » \)c

Puc. 14

Benmmunnaa nzmepsiemoro yria f oyzaer = o - dp,

CremyeT MOMHUTB, YTO, BBIUMTAS M3 OTCUETA (i1 HA «3aHIOI0» IO XOAY TOYKY
OTCUCT O Ha IIEPEIHIOIO» IO XOAY TOUKY, MOJY4JaloT 3Ha4YeHHE yIiia [3 BIpaBoO IO
X0y JICXKAIIETO.

Takoe m3MepeHue yriia Ha3pIBaeTCs noaynpuemom. JIis ocimaOieHHUs] BIASHUS

MHCTPYMEHTAJIbHBIX MOTPEIIHOCTEN yrojl 3 MU3MEpSAIOT W MpU APYroM MOJOKEHHUH
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BEPTUKAIBHOTO Kpyra (mepeBoiar TpyOy dYepe3 3€HHT), MpeABAPUTEIHLHO CMECTHUB
M6 Ha yrom, Omuskmii k 90°. JIsa momympuema (KII m KJI) msmepenms yria
COCTaBJISIIOT OJIMH IIOJIHBIN IIPUEM.

PacxoxaeHue pe3yiabTaTOB HM3MEPEHHUS MEXAY IHEpBbIM UM BTOPHIM
MoJIyipreMaMH He JIOJKHO IPEBBIIATh JBOMHOM TOYHOCTH pUOOpa.

4. JlaHHBIE IO U3MEPEHUIO TOPU3OHTAIIBHOTO YIJIa 3aHECTH B TAOIUILY.

OTtc4yeThl 1O
No ITonoxeuue No
TOPU3OHTAILHOMY VYron 3 Bep
CTaHIIUHU Kpyra TOYKH
Kpyry
KJI C 313°31" 64°45'
B 248°46'
I 64°44'30"
K1l C 133°30" 64°44"
B
68°46'

Bin = Olixn - Oaxn = 313°31" - 248°46" = 64°45'
Bin = Olikn - O2xn = 133°30" - 68°46" = 64°44'
Bep = (Bun+ Ben) / 2 = (64°45' + 64°44") | 2 = 64°44'30"

BeprukanpHbIM yriioMm, WIM YIjoM HaKJIOHA, HA3bIBAETCs YIOJ, COCTaBICHHBIN
BOOOpakaeMOW JTUHUEH TOPH30HTA W JTUHWUEH BU3MPOBAHUSA HA JAHHBIA TMPEIMET.
Ecnn nampaBneHne Ha mpeameTr JIEKUT BbILIE JIMHUM TOPU30HTA, YroJd HAKJIOHA
CUYUTAETCS MOJ0KUTEIBbHBIM, €CIIM HUKE — OTPULIATEIIbHBIM.

5. HaBectu 3putenpHyio TpyOy Ha BHU3HPHYIO 1€Jlb W CHSTh OTCUETHl IIO
BeprukaibHOMY Kpyry npu KII wm KJI. Ilo cHATBIM oTcyeTaMm ONpenesuTh yroJ
HAKJIOHAa M «MECTO HYJIsD» (CM. puc. 15).

[TockonbKy TOpPU30HTAaJBHOMY TOJIOKEHUIO BHU3WPHOW OCH, Kak MPaBUIIO,
COOTBETCTBYET OTCYET MO BEPTUKAIBHOMY Kpyry, HE PaBHBIM «HYIIO», TO U
MPUXOAUTCA ONMPENEIATh «MECTO HYJsD», T.€. TOT OTCUET, KOTOPBIA COOTBETCTBYET
TOPU30HTAIIBHOMY TOJIOKEHUIO BU3UPHOU OCH.
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WU3mepeHne BepTUKansHOro yrna

gpooooooo

Puc. 1513mepenne BepTUKAIBLHOTO yTiia

6. JlaHHbIe 1O U3MEPEHUIO BEPTUKAJIBLHOTO yriia 3aHECTH B TAOJIHILY.

OTCcYeThl 1O
Touku Ilonokenue
BEPTHKAJILHOMY MO Vep
HaOTI0ICHUS KpyTra
Kpyry
KJI + 7° 15’
B +0° 00'30" +7°14'30"
KII -7° 14

Hns meoooaumos T30 u 4T30 c xkpyroBoi ouudposkoit 0° - 360° UCIOIB3YIOTCS
cienyrome GopMyJIbL:
MO = (KJI + KIT+ 180°) / 2;
v=KJI -MO;
v=MO - KII - 180°
v=(KJI-KII - 180° /2

B meooonumax 273011, 373011, 2T5, T5K, 3T5KII rpanycHble AeneHUs
BEPTUKAILHOTO KpyTa pa3/ieJIeHbl Ha YEThIPE CEKTOpa, Kaxawid onmudpoBan ot 0° mo
75° mnm 0° 1o 90° ¢ ykazaHueM 3HaKa «MUHYC» JJIsI OTPULIATENBHBIX YIJI0B HAKJIOHA,
a hopmyJibl 1Sl BeIYMCIeHUs 3HaueHuit MO u v uMmeeT Buj

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

Ilpumep [.BblY4UCANTH yTod HAaKJIOHA V, €CIM NpPU BU3UPOBAHUM HA TOYKY
nosryueHbl orcuetsl JI = 6°41'; 1= 173°21" (teogonutsl T30, 4T301I1).

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

v=JI-MO =6°41" - 0°01' = +6°40";

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

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

Pewenue coxpawennoe. MO = (J1 + I1+ 180°) / 2 = (6°41" + 173°21" +
+180°) / 2 =(360°02") / 2 = 180°01' + 180° = 360°01' = 0°01"; v =/I- MO =
=6°41" - 0°01'= + 6°40".

Ilpumep 2. 1Tpy BU3UPOBAHUU HA TOUKY IOJIYUYE€HBI OTCUETHI JI =
= 354°02"; IT= 186°00' (reomonmutsl T30, 4T30I1). Berauciuts yron HakjIoHa.

Pewenue coxpawennoe. MO = (J1 + I1+ 180°) / 2 = (354° 02’ + 186° 00’ +
+180° 00) / 2 = (720° 02") / 2 = 360° 01'= 0° 01’;

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

Ilpumep 3.1lpu BuzupoBanuu Ha TO4uKy M Teomonutom 2T30I1 momyyeHbl
OTCYETHl MO BepTUkaibHOMYy Kpyry JI = - 3° 10, I1 = +3° 12'. Beraucnuth yron
HaKJIOHA.

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

KonTtpons v =MO - I1=-3°11".

[Tpu m3MepeHnn BepTUKAIBHBIX YTJIOB KoieOanus BenumunHbl MO He JOIKHBI
npeBbImaTh 2t — NBOMHONM TOYHOCTH OTCUYeTHOTO ycTporcTBa (1' B Teogonutax T30).

W3 MOJYYECHHBIX BeTMYMH MO uCnoIb3yeTCs CpeTHEE.
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Jlabopamopnasa paboma: Paooma c nugeaupom. Qopadbomra pe3yibmamoe

Hueeiupoeanus.

Llenv padomer:

1. U3yuumo nusenup.

2. Pazsums Hasvlku 8b1N0IHEHUS NOBEPOK HUBEIUPA.

3. Hayuumuvcsa onpedensmv npegviueHusi HA CMAHYUU u obpabamvieams
pe3yibmamuol HUBEIUPOBAHUSL.

Obecneuenue:

- HUBenup;

- wmamue;

- HUBEIUPHAsL PeliKa,

- 6U3UPHbLE YelU.

B pe3ysbTaTte BbINOJHEHUSA J1a00PATOPHOIO 3aJaHMS CTYICHT J0JIZKEeH:

3HATh: YCTPOWCTBO HUBEIUPA,MOPSAIOK OIPEACIICHHUS TNPEBBIILICHHI HAa CTaHLHMU
r€OMETPUYECKOTO HHUBEJIMPOBAHUSA, aNTOPUTMBI  BBIYUCIUTEIBLHON  00pabOTKU
U3MEPECHU.

yMeTb: HCIOJIb30BaTh HUBEIHD MJISI W3MEPEHHUs MPEBBIIIEHUN; KOHTPOJIHPOBATH

U3MEpPEHMUSL.

MeToauka BbINOJTHEHUS PadOTHhI.

HuBenupoBanue — BHJA T€OAE3UYECKUX W3MEPEHHH, B PE3YJbTATE KOTOPBIX
ONPEAEISAIOT MPEBBIIIEHUS TOYEK, a TAKXKE WX BBICOTHI HAJ IMPUHATOM YPOBEHHOU
MOBEPXHOCThI0. HuBenupoBanue mpOW3BOAST s H3ydeHus ¢opM penbeda:
ONPEAEIEHUS] BBICOT TOYEK IMPU MPOCKTUPOBAHUU, CTPOUTENBCTBE M IKCIUTyaTalUH
31aHUA W HWHXEHEPHBIX COOpYKeHUM. HuBenmnpoM Ha3bIBalOT TIe€0e3NYECKUN

MHCTPYMEHT, BU3UPHAsA OCh TPYObl KOTOPOTO B paboueM MOJI0KEHUU TOPU30HTANIbHA.
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1. YcTaHOBUTE HUBENMP HA IITATHB.

Jlo Hayana pabOT HUBEIHUP BBIHUMAIOT U3 YKJIAJOYHOIO SIIIMKA U YKPEIUISIOT
Ha IITaTUBE CTAHOBBIM BUHTOM. BpinBuras u yOupas HOXKHM ILITaTUBA,
YCTaHAaBIIMUBAIOT €T0 TOJIOBKY «HA IJ1a3» B TOPU30HTAIBHOE MOJIOKEHNE.
2. BBINIOJIHUTH TOBEPKU HUBEIUPA.
Ilepen HavamoM M3MEPEHUN HUBEIMPOM BBINOJHAKOT MOBEPKU C LIEJIbIO BBISBICHUS
MOCTOSIHCTBA T€OMETPUUECKUX YCIOBHUM, U €CIM OOHAPYKUBAETCSA, YTO TO WJIM HHOE
reOMETPUYECKOE YCIOBUE HE BBIMOJIHAETCS, MPOU3BOISAT IOCTUPOBKY (PETyIUPOBKY)

npuodopa.

Ocnoenvie ocu nuseaupa: v
JJ — ocn epawenun npuGopa (ocuoanan ocn)
VV - quaupnas ocw spumennnoii mpy6u:

UU - oen yuaundpunecxo20 ypoans

U, U, ~ ocs xpy2n020 ypoens

1 - nodvesiuiii 6uNM; 2 ~ NOICMAGKA; 3 — OKYARP; 4 — NAACMUNKA € CemKoil Humeil;
5 - yurundpuvecxuil ypoeens; 6 - YPOSNR; 7
8- Kpyanuii yposens

Puc. 16

1. Ocb kpyanozo yposHs dondicHa 6vimb NApaIIeIbHa OCU 8paweHus npubopa

ITysvipex kpyza020 ypoera
NPUBOOUINCSA 8 HYAL-NYHKM
OOHOBPEeMEHHBLM 8paleHUeM
NOJBGEMHBIX GUHMOS I U 2

6 PA3HbLIX HANPABAEHIUAX

u sunma 3.

Bepxraoro wacms Huseaupa
nosopavusarom na 180°.
ITpu cmewgeHun nYy3vipvra
C YSeHMPA 8bINOAHAION
HOCTNUPOBKY.

HOcTupoBka

HenpasumeabHbimu gunmami (4) nysvipex
nepemMewiaron HAa nOA06UHY OTMKIOHENUS;
8paijeHueMm NOdbEeMHBLIX BUHITIO8 NY3bIPEK
YCIMaHA8AUSAION 8 HY Ab-NYHKIMN.

wnunbka
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2. Bepn’ZZ/{KaJleClﬂ HUMb cemKu Humetl 00ANCHA OblMb napajienbiHa ocu epaulerHusl

a) 6)
1. Yemanoeumv Hueeaup 6 pabouee noaodicenue
N0 XpYy210MY YPOEHIO
2. Hasecmu apumeavnyio mpy6y na omaec,
Haxodauuiica npuMepHo 6 30 Mempax
Ecau cemxa Humeii coenaaa ¢c 0meecom,
mo ycaoeue evtnoareno (puc. a)
OcTupoBka
Orsec 3. Ecau Humu ne coenaau (puc. 6), mo omxpenasiom
3

HUueeaupa

mpu 3aKpenumendbHbIX 6UHMA, CHUMAIOM KOANAYOK

€O CMOpOoNbL OKYARpa
B) 4. Ocaabasnom xpenedxicHvte sunmyul (1, 2, 3),
nosopauueaiom naacmuHky 0o coenadeHus
cemxu Humeii ¢ omeecom (cm. puc. 8)
2 5. Bunmut 1, 2, 3 3axpenasiom
MNNacTuH
1 :

3. Ilpuzmwi, nepeoarowjue uzobpasiceHue ny3vipbkd, OO0JICHbL OblMb YCMAHOBIEHbI
NPAGUILHO

JlJis TIOBEpPKH YCIIOBUS MOJBEMHBIMH BHUHTAMH TIPUBOMSAT ITy3BIPEK YpPOBHS B
HYJIb-TIYHKT, HaOJFO/1asi B OKHO 3aIllUTHOW KOpOOKH ypoBHsA. Ecim ogHOBpEeMEHHO ¢
THM TPUAYT B KOHTAKT KOHIBI Iy3bIpbKa M OyAyT pacroyiaraThCsi B CEpeIuHE
NpSIMOYTOJIBHUKA, TO YCJIOBHE BBIIOTHEHO. B TPOTHBHOM ciydae mpuodop

HAaIpAaBJISAETCS B MACTEPCKYIO ISl UCIIPABIICHUS TIOJIOKEHUS TIPU3M.

f

| 178

12 1231

lNonosuHKu yposHs

OOIKHBI cosradame | 1279

4. Ocb yununopuuecko2o ypoBHs 00NHCHA OblmMb NAPANNENbHA BUSUPHOU OCU MPYObl —

2laeHoe yciosue Huseaupa
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NoBepku HUBENUPOB C UMNUHAPUYECKUM ypoBHew I

noaepxa UMNUHAPUYECKoro yposHs
Ocb YyuAUHIPUHECK020 YPO8HA doaxcHa Gbimsb napanitenvHa su3upmceil ocu mpybut

— 1. Ha Mecmnocmu ¢ He6oabuum ykaoHoM
3abueaiom 2 KOALIUWKA HA PACCTNOAHUU

L 50-70Mm

2. Yemanaeaueaom nuseaup 8 pabouee
noaoxcenue nad mouxoii A.

Peitxoit uamepaRiom esicomy
uncmpymenma i, u 6epym omcuem no
peiixe, cmosweii 6 m. B.

3. Hueeaup nepecmaeasnom e m. B,
uamepsom evicomy i, u 6epym omcuem a.

4. Ecau ycaoeue noeepxu ne co6.modeno, mo e o6a omcuema éowna odunaxoean
owubxa “x”, xomopan onpedeasemca no opmyae: x = (i, +i,)/2-(a + b)/2
Ecau x <t 4MM, MO ycaoeue 8binoAneHo. B npomuenom cayuae bI0AHAI0OM 10CMUPOSKY .
OcTupoBka
1. Bepuutit omcuem no peiixam a, = a « x
2. DNECAUUOHNBIM SUNITIOM YCIMAHABAUBSAION CPEOHIOI0 HUIMH CEMKU Na omcyuem a,
. ITy3vipex YyuaunHdpu“ecKo20 YypoeHAa yulea ¢ HYyAL-nyHKkma
i. C::wuavon:4 xpuu?r‘c,y 8 mopyeeoil Hacmu xopo6xu YuAUNGPUHECKO20 YPOBHA
. 5. Crezxa omnycxaom sunmst 3, 4; 0eiicmeys suNmamu 1 u 2, coemewyaom
‘D uzobparxcenue NONOSUNOK KOHYOS8 NYILIPLKA YPOSHA :
¥ 6. ITosepxy noemopsom

x = (1395 + 1385) : 2 — (1382 + 1390) : 2 = 4 mm

5. IIposepka nonosicenus usupHou ocu (01 camoyCmanasIuBarOWUxXcs HUBEIUpos).

[locnenoBaTeIbHOCTDh BBHITIOJIHEHUS TOBEPKU: BHIOMPAIOT HAa MECTHOCTH JBE
Touku A u B ¢ paccrossnueM mexay HumMu 30-50 M; TOUKHM 3aKpEIUISIOT KOJbIMH,
YCTaHABIWBAIOT HUBEIHUP TocepenuHe B Touke Ci m OepyT OoTcyeThl a; M D1 1o
peiikam. Beraucisror npessimienue h1=a; - b1. Ycranapnusator HuBenmp B Touke Co
Ha paccTosHUM 1 - 2 M oT peliku A, OepyT 1o pelikam oTcueThl a2, D2 U BBIYHCISAIOT
npeBbIieHne hy=ax-b; .

[Ipn paBeHCTBE NMPEBBILICHUN WM Pa3HULIE MEHEE 3 MM HUBEIHP NPUTOJEH K
IKCIUTyaTaluy. B mMpOTHBHOM ciiydae cenath HyKHO CIIeAyFolIee: HaBeauTe mpuodop
Ha peiiky B m cHMMUTE 3alIUTHBIA KOXYX OKyJjspa. Mcnosb3yiTe HOCTHPOBOYHYIO
WIMWIBKY, BpallalTe FOCTUPOBOYHBIM BHUHT MOKa OTCUHET MO peiike B He craHer
paBHbIMay — h. [ToBTOpUTE BCe AeiicTBHS ¢ Havaja A0 KOHIA moka(az-b2)— (a1 - b1) <3

MM.
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aib1
A C: B
hi=a1—b1=1407 — 1392 = 15 Mm
S I
az b2
A C B

h, = a, — b, = 1405 - 1390 = 15 Mmm

3. YcTaHOBUTH HUBETUPHYIO PEHKY HA BUSUPHBIC IIEIHU U CHITH MPOOHBIE OTCUETHI.
OtcueTsl 1O peiikaM MPOU3BOJAT MO CPEHEN HUTU HUBEIHUPA — [0 MECTY, TIe

MIPOEKIINS CPEeTHEH HUTH TIepecekaeT perky (cM. puc. 17).

1
s | 178
12 1231
lMonosuHKu ypoeHs
dorpiHsl cosnadame - |
13
HansHomepHeie
HUMU
Cemxka Humeu

Puc. 17
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CnenaTh OTCYET MO PEiKe — 3TO 3HAYUT OINPEIECIHUTHh BBICOTY BH3UPHOWU OCH

HUBEJIMpa HaJl HyJieM (OCHOBaHHMEM) pelku (cM. puc. 18).

OTcueThbl NO pelkam

CknagHan peika Mo yepHo# cTOpOHe
b, = 1362

NS

Mo kpacHoOW cToOpoHe

= 6042

i == BN

N

Puc. 18

4. ITIpon0XUTh X0l TEXHUYECKOTO HUBEJIUPOBAHMS.

TexHHueckoe HUBEIMPOBAHHE CO3JACTCS KAk CBhEMOYHAs CETh A
MIPOM3BOJICTBA TOMOrpa)MUECKON CHEMKH OOBIYHO C BBICOTOM CedeHHs penbeda
yepes 0, 25; 0,5 u Im.

[Tocne yctanoBKku npubopa B pabouee MoyIoKeHNEe HUBEIMPOBAHUE HA CTAHIINH
MIPOU3BOISAT B CIEAYIOLIEM MOPSIKE:

OTcueTsl MO YEPHOI M KPACHOM CTOPOHAM 3aJIHEH pEeUKHu;

OTcueTsl MO YEPHOI ¥ KPACHOM CTOPOHAM MEPEAHEN PEeKU.

Pacxoxnenue npeBbIIeHNH HA CTAHLIMM, BBIYMCIEHHBIX MO YEPHOW M KPACHOU
CTOPOHAM PEEK, HE JOJKHO MPEeBbIAaTh 5 MM. OTCUETHI 110 peHKaM 3aMUChIBAIOTCS B

KypHaJI TCXHUYCCKOI'O HUBCIMPOBAHHA, I'AC BBIYUCIIAIOTCA IIPCBBINICHUA, TOPHU30HT
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MHCTPYMEHTa HEOOXOAMMBINA JUIsl ONpeneNieHUus OTMETKH MPOMEXYTOYHOM TOUYKH, a
TAKXKE€ OTMETKH 3aJIHEN U MEPEIHEN TOYEK.

[Ipu pabore ¢ ABYXCTOPOHHUMHU pPEMKaMU HAJEKHBIM KOHTPOJEM CIYKHT
CXOJUMOCTb MPEBBIIIEHUH, MOTYYEHHBIX 10 YEPHBIM U KPAaCHBIM CTOPOHAM PEEK.

Texuundyeckoe HuBeaupoBanue (cM. puc. 20) MNPOM3BOIAAT IO CHOCOOY u3
cepeHBl B OJHOM HampaBjieHud (cM. puc. 19), paccrosiHHe OT mpubopa 10 peek
U3MEPAIOT MO KpalWHUM JalbHOMEPHBIM HUTSAM 3puUTeNbHON TpyObl. HopmanbHas
JUIMHA Jiyda cocTaBisieT 120 M, Npu XOpOWIMX YCIOBHUSX BUAMMOCTH M YETKUX

M300paKEHUAX OHA MOXKET ObITh yBenuueHa 710 200 M.

HHBGJ'IHPOB&HHQ M3 CepeuHbl

Huesenupnan

BU3UPHM OCb Hueenupa
A

p
lNnopuszonm
UHCMpymenma

H, — abcomomnan ommemxa mouxu A; H, - abcomomnana ommemxa mouxu B;
h — npesvuuenue; i — evicoma unempymenma; Hi — zopusonm uncempymenma;
a — omcuem no 3adueii peiixe; b — omeuem no nepedueil peiixe

Puc. 19
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TexHnueckoe HUBEIMPOBAHUE

OTcyeT No YepHOW CTOPOHE 3aAHeN POAKK

a, = 1693

a,

OTCcHeT No YepHO#M CTOpPOHE NepeaHen peinku 8, = 1362

8y

OTcueT No KpacHo# CTOpPoHe NepeaHeiR penkn 8, = 6044

a, = 6377 OTcueT No KPacHOW CTOPOHS 3aaHel penku

Puc. 20
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5. BoInosnHuTh 00pabOTKy MOJIEBOT0 )KypHaja TEXHUYECKOTO HUBEINPOBAHUS.

OtcueTsl Mo pelke, IIpeBbliie- Cpen- I'opu- Otmert-
Ne Ne MM HHUE, MM HEE 30HT KU
craH- | Touek | 3an- | Ile- | IIpo- + - NpEBbI- | UHCTPY- | TOUYEK,
1012078 HUE | pen- | Me- HIEHUE | MEHTa M
HUE Ky- Nep,MM Hi,m
TOY-
HbIE
A 1693 128,552
6377
0331
1 C 1532 +0332 | 130,245 | 128,713
6215 | 0333
B 1362 128,884
6044

he = 1693 - 1362 = 033 1Mm

h = 6377 - 6044 = 0333MM

hep = (0331+0333)/ 2 = 0332mm
Hp= 128, 552 + 0,332 = 128,884m
Hi= 128,552 + 1,693 = 130,245m
Hc= 130,245 — 1,532 = 128,713m
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Ilpakmuueckana padoma: Bvluuciumenvuas o0padomka meoooaumnozo xooa.

Lenv padomer:

1.  Hayuumvcsa 6vlnoninuams  GblUUCTIEHUS  KOOPOUHAM — MOYeK  3aAMKHYMO2O
MeoooIUMHO20 X00d.

Obecneuenue:

- NUCbMEHHO - YepPMENCHbLE NPUHAOTCHCHOCTIUL,

- pabouas mempaoe.

B pe3yabTaTe BHINOJTHEHUSI MPAKTHYECKOTO 3aJaHHUS CTYAEHT J0JIKEH:

3HATh: NIOCJICIOBATEIIbPHOCTh H3MEPEHHUI TIPH TPOJIOKEHUN TECOTOTMTHOTO X0/1a, CYTh
KOHTPOJIS YTJIOBBIX M JIMHEHHBIX M3MEPEHUH B TEOJOJUTHBIX XOJaX, aJrOPUTMbI
BBIYUCIIUTEIILHON 00pabOTKHY.

YMeTb: BBIIIOJIHUTh BBIYUACICHHS IS TOMYyYEHUS KOOPIWHAT TOYEK TEOJOIUTHOTO

X0/1a.

MeToanKa BBINIOJHEHUS 3AHATHSA
TeoqoNMMTHBEIM XOJOM HAa3bIBAIOT CHUCTEMY 3aKpPEIUICHHBIX B HAType TOYEK,
KOOpJIMHATBHI KOTOPBIX OMNPEIECICHbl W3 U3MEPEHUS YIJIOB M PACCTOSHUM.

TGOI{OJ’II/ITHBIG XOHbI, Kak IIpaBUJIO, IIPOKJIaAbIBAIOT MCIKIY TOYKaMH

roCy1apCTBEHHOM T'€01€3UUECKON CETH.

1. BeiOpath UCXOHBIE JaHHBIE:
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-1aHHBIC I10JICBBIX I/ISMepCHI/Iﬁ YTJI0B IOBOPOTA U JJIMH JIMHUM B3STh B Ta6J'II/II_Ie

Ne yria N3mepsieMble yriibl JIMHbL
nosopora | (TIpaBbIe IO XOy) | JIMHHIA, M

1 110° 01"
20,583

2 114° 46"
19,925

3 100° 17'
17,378

4 120° 06'
23,479

5 94° 52'
19,345

1 110° 01"

- 3HaYEHUE JUPEKIMOHHOTO yriaa Oli.p= 24° 55'

- koopauHatel X1 W Y1 HadanbHOU Touku 1 (0, 0)

2. Broucate B OnaHK BEJOMOCTH BBIYMCICHHS KOOpAWHAT (CM. CTp. 57) naHHBIC
MOJICBBIX M3MEPEHUN YIJIOB MmoBopoTa (rpada 2) u niauH auHui (rpada 7), KoTopbie
OepyTcsl B UCXOHBIX JAHHBIX:

3. [lopcuntath CyMMy IMPAaKTUYECKUX MPABbIX MO X0y YIIIOB By, mo Gopmyre:

%PBrp. = P1+ P2+ P3 + Pa + Bs,

[logcuutath CyMMy TEOPETHUECKHX YIJIOB, %frecop. KOTOpPAs OINPEACTUTCS IO
dbopmyite:

ZBTeop. = 1800 (n = 2),
r7e N - YKUCJIO YIJIOB B 3aMKHYTOM IOJIUTOHE.

4. OmnpenenuTh BENMUYHHY HEBSI3KUA fpupacr. , CYMMBI ZPppacr. YTJIOB 3aMKHYTOTO

MOJIUTOHA 110 (hopMmyJie:

anp: Z:Bnp.' z:Breop. )
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1€ %Pupacr. — CyMMa NPAKTHUYECKHUX MPABBIX M0 XOAY YIJIOB
% Breop. — CYMMa TEOPETUYECKUX YTIIOB.
CpaBHHUTH TIOJTYYCHHBIN PE3YJIbTAT C JOIMYCTUMOMN HEBSI3KOM fpyon. , OMpemesnsieMoit mo

dbopmye:
fgﬂon, =2t \/ n,

rae N - 4ucijio U3BMEPECHHBIX YTJIOB B IIOJIMTOHE

t— Tounocts mpuGopa 0° 00'30"

Eciu Hesizka fguon. >= fpup., TO €€ HEOOXOMUMO pacnpese T Ha U3MEPEHHBIC YIJIbI,
oOpa3oBaHHble Hambojee KOPOTKMMHU CcTopoHamu. I[lpu Haimuyuum mOPUMEPHOTO

PaBCHCTBA CTOPOH IIOIIPAaBKa VB B HBMGPGHHBIﬁ YT'OJI BBIYUCIIACTCS 10 (1)OpMy.HC:

[TomyuenHsle mompaBku Vg 3amuchbiBalOT B rpady 3 HANpPOTUB COOTBETCTBYIOIIETO
MU3MEPEHHOTO yTJa.
HcnpaBieHHble 3HAYEHHUS YIJIOB MOBOPOTa TEOAOJUTHOTO XOJla 3aIUCHIBAIOTCS B

rpady 4.
ITocne BBeAeHUS TOMPABOK CyMMa HCIIPABICHHBIX YIJIOB IOJIMTOHA JIOJKHA OBITH

paBHA TEOPETUYECKOW CYMME YTJIOB.

5. BrIUHCIUTH AUPEKIMOHHBIC YIIIBI BCEX JTUHUM IMOJUTOHA TI0 (opMyJIe:

o 2-3 = o2 + 180° — B2

03-4 = 02-3 + 180° — Bam T.1.

3HaueHUE HCXOJHOT'O JTUPCKIMOHHOI'O yIJia O1-2 IIPHUHATH U3 UCXOJAHBIX JaHHBIX.
KOHTpOJIeM BBIYMCJICHUI JUPCKIUOHHBIX YIJIOB CIIYKHT IIOJIYYCHHUC B KOHIIC

BBIYHUCJICHUN HAYaJIbHOTO JUPCKIMOHHOI'O yIJia O1-2.
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6. Ilo BBIYMCIEHHBIM 3HAYEHUSAM JUPEKUHOHHBIX YIJOB ONPEAEIUTh PYMOBI I, U
3anMchbiBaTh B rpady 6 M COKpPALIEHHO YETBEPTh, I/I€ PACIOJIOKEH PyMO KaxKIoro
yria.

[Ipu BeIUMCIEHUU pyMOOB HUCHOIB30BATh TAOIUILY.

YetBepth o r
| CB 0...90° o
Il FOB 90°...180° 180° - a2
11 103 180°...270° az- 180°
IV C3 270°...360° 360° - a4

7. B rpady 7 3anucaTh JIMHBI JUHUA U ONMPEIEIUTh IIUHY Xona D (cymma niuH
JIMHUM).
8. BpIuucINTh TpuUpanieHHe KOOpAMHAT Mo pymOam ¢ u jwmHaMm jubHuil d 1o
dbopmyam:

AXi=d -cos r;

AYi=d -sinr;
[IpupaiiieHus KOOpAMHAT MIPHU 3aMKUCH B BEAOMOCTb MOKHO OKpYTriaTh A0 0,001 M.
3HaKu MpUpamnieHuii OyyT 3aBUCETh OT TOTO, B KaKOW KOOPJUHAIIMOHHOM YETBEPTH
HaXOJIMUTCS Ta WM Jpyrags cTopoHa mnoiuroHa. llpu omnpeneneHun 3Haka

MPUPAIIEHUS UCTIOJIb30BATh TAOIHUITY.

Hasganue CB OB 103 C3
pymMO0B
3Hakm A X + - - +
AY + + - -

9. lMoncunrtate HeBs3ku fx u fy B mpupaiieHnsx koopauHaT 1mo GopMyJiam:

fax= ZAX;;
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fAy: SAYi.

10. OHpCI[CJ'II/ITB AOIMYCTUMOCTDb IIOJTYYCHHBIX HCBA3OK, BBIYUCIUTL OJIsI 3TOTIO

a0COMIOTHY10 HEBA3KY Tu6c IO hopMyITE:

fa6c =4 \/(fo) 2 + (fAy) 2 y
U JIOMYCTUMOCTh OTHOCUTEIILHOW HEBSI3KU:
forn= fasc/E2D = ... <mmm=1/2000 ,

rae D — mmHa xona, m
11. Ecnu nosydeHHasi OTHOCUTEIIbHASI HEBSI3Ka MEHBIIIE WM paBHA MPEISIbHOMN, TO
HEO0OXO0IMMO TTPOBEPUTH, UTOOBI CYMMBI TIPUPAIICHUHN PaBHSIUCH HYIIO, T.€. ZAX| =
0; 3AYi=0, ecnu yciioBuE HE BBINOJIHEHO, BBOJATCA nonpaBku B rpadel 10 u 11.
VBs3Kka mpupalieHuii TPOU3BOAUTCA OTIETBbHO MO abcuuccaM W OpJuHATaM.
[lonpaBKku pacnpenesstoTCs Ha BBIYMCIEHHBIE NPHUPALICHHUS MPONOPIUOHAIBHO
JUTMHE CTOPOH U BBOJSTCSI CO 3HAKOM, OOpaTHBIM 3HAKY HEBS3KH.
12. Tlocme BBemeHus momnpaBok B rpabbl 12 um 13 3ammcarh HUCIpaBlICHHBIC
IPUPALLICHUS.
13. Ilo ucnipaBieHHBIM 3HAYEHUSIM IPUPAIICHUN KOOPIUHAT BEIYUCIUTh KOOPAHUHATHI
BEPIIIMH MOJIUTOHA, JJIs 4ero B rpadax 14 u 15 3anmucars UCXOAHBIE KOOPAUHATHI X1
n Y1 HavanpHOM TOUku 1. BbluucCieHHME KOOpPAMHAT OCTAJIbHBIX TOYEK IOJUTOHA
MIPOBOJUTCS 110 OpMyIaMm:

Xnocnen: ><npe/1i A><i;

ynocnea: yvnpezxi AY;

KonTposieM mpaBuiIbHOCTH BBIYHCICHUS KOOPAWHAT BEPIIMH YIJIOB IMOBOPOTA B

CJIy4ae 3aMKHYTOTO ITOJIMTIOHA CITYKUT MOJy4YeHUEe KoopanHaT X1 U Y1.
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BepomocThb BbiuMcneHun KoopauHar

N o fmon fo ] v e moupaemn | Honpas 'pbsesent Kooprwams:
i R il i Y il e W~ B A 2 A2 AR
1 | 110°1’ 110°01' o o
24°55' | CB 24°55' |20,583| +18,667|+8,672|-0,002 1 +8,667
R (uEw 1496 418,665 +8,667
90°09'|IOB 89°51'| 19,925 | -0,052 | +1 -0,002 0,054 | +19,92
3 |100°17 |-0°0r’ |100°16' +18,611+28,587
169°53'|OB 10°07| 17,378 | -17,108| +3,052| 0,002 17,11 |+3,047
4 |120°0¢ 120°06 +1,501 1+31,634
[229°47|F03 49°47|23,479| -15,16 |~17,929|-0,002 ~15,162 |-17,934
5 | 94°5) | -0°0r’| 94°51' ' -13,661| +13,7
314°56'| C3 45°04' |19 345 | +13,663 | - 13,695|-0,002 13,661 -13,7
1
IB ey = 180° (N - 2) = 540°00' Jauna xoda ID = 100,71 +32,33 +31,649 + 32,326 + 31,634 x,=x, + AX
Yza0ean neeazxa -32,32 -31,624 -32,326-31,634 y_ =y, + AY
SBrs = EBuy = EBrney = Heeazxu npupawgenuii f,, = 0,01 f,, = 0,025 fx=0 fy=0

= 540°02' - 540°00' = 0°02'

Abcomomuan neea3ka x00a f .. = V(f)' + (f)° = V0,01 + 0,025 = 0,026926 m
Yza0ean Heasaxa Aonycmumocmsy omuocumenvnoii neenraxu |, = f../ED <1/ 2000
Froem =200 = Jown = 0,026926 M / 100,71 = 0,000267< 1 / 2000 = 0,0005
=2%0° 00’ 30" 5 = 0°02'14’
t = 0° 00' 30" n — wucao yzaoe
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Hpakmuuecmm paﬁoma: Hanecenue mouek meoooniummnozo xo0a Ha NiaH.

Lenv padomer:

1. Pazeumbs Hagviku nocmpoenus KOOpOUHAMHOU CemKU.

2. Hayuumucsa nanocums moyku meoooiumHo2o xo0a no KOOpOUHamam Ha niaH.
Obecneuenue:

- NUCbMEHHO - YePMENCHbLE NPUHAOTCHCHOCTIU,

- pabouas mempaoe.

B pe3ynvmame evinonnenus npaKkmuueckoil padomol Cmyo0eHm 00JIHCeH:

3HATh: MMOCJIEIOBATEILHOCTh U3MEPEHHUI MPH MPOJIOKEHUE TEOAOTUTHOTO X0/, CYTh
KOHTPOJIS YTJIOBBIX M JIMHEHHBIX M3MEPEHUH B TEOJOJUTHBIX XOJaX, aJrOPUTMbI
BBIYUCIIUTEIILHON 00pabOTKHY.

3ME€Tb: HAHCCTHU TOYKHU TCOAOJIIMTHOT'O X04a I1I0 KOOpAWHATAM Ha IIJIaH.

MeToanka BbINOJHEHUs Pa0OThI.

1. [TocTpouTh Ha YepTEKHON OyMare KoopaAuMHATHYIO ceTKy B M 1: 500 (cm. puc. 21).
Taxke Ha 3TOM JIUCTE BBIUCPTUTH TAOIMILy U BHECTH B He€ KOOpJAUHATH Xl ¥Yi BCEX
TOYEK.

2. Ilo xoopauHATaM BEPIIMH TEOJOJMTHOTO XOJa HAHOCSAT BCE TOYKH, MPOBEPSIS
pPACcCTOSIHHE MEXIy HUMHU 1O Maciitady ¥ TOPU30OHTAIBHBIE YTIIbI, CPABHUBAS UX C
JUIMHAMH CTOPOH, 3alUCaHHBIMH B Tpade 7 ¥ TOPU3OHTAIBHBIMH YTJIaMH,

3anucanHbIMA B Tpade 4 (cMm. T1ab. Ctp. 57).
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CxemMa TeoqoNUTHOro xoaa

X.  CBagss . 10B895
‘ 4 30 19,925
201 3
OB 10°7
10+ 17,378
o S
1 4'0 Y
ol K03 49°47
23,479
00l C3 45°4'
19,345
NT | 1 2 3 4 5
X o | 18,665 | 18,611 | 1,501 |-13,661

Y o | 8,667 |28,587 31,634 |13,700

<| x| 3
-l
N
o’}
S
Q
w
N
-l
S
=}

Puc. 21
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Hpakmuuecmm pa60ma: Cocmaenenue npoekma eepmukaﬂbnoﬁ nJIAHUpPOBKU

yuacmka

Llenv padomur:

1. Hayuumwvcs  ulnoaHAms  GblUUCIUMENbHYIO  00paboOmKy — Mamepuanos
HUBENUPOBAHUS NOBEPXHOCMU NO K8AOPAMAM.

Oobecneuenue:

- pabouas mempaon,

= NUCBMEHHO - YepmeoiCHble npunaaﬂemcHocmu.

B pe3yJsbTaTe BbINOJHEHUS MPAKTHYECKOTO 32aHUSl CTYAEHT J0JI2KEH:

3HATh: QJITOPUTMBI BBIYUCIUTEIBLHON OOPaOOTKM pPE3yIbTaTOB HHUBEIUPOBAHUS
MOBEPXHOCTH IO KBajJpaTaM; METOAUKY BBITIOJTHEHHUS PACUETOB MO MPOEKTUPOBAHUIO
TOPU30HTAIBHOM TUTOIIA IKH.

yMeThb: UCIOJIb3Ys CIPABOYHYIO JUTEPATYPY, BBHITIOIHUTH PACYET MPOEKTHOU BBICOTHI

FOpI/ISOHTaJIBHOﬁ ImIomaaku, COCTAaBUTh KapTOI'paMMy 3CMILIHBIX pa60T.

MeToauKa BBINOJHEHHUS 3a1aHUS

HuBennpoBaHue MNOBEpPXHOCTU MPOU3BOAUTCS B LEISAX IMOJYYEHHUS TOYHOTO
IJIaHa y4JacTka, ¢ n3o0paxkeHnem penbeda B KpymHOM MaciiTabe, He0OX0IUMOTO ISt
COCTaBIICHUS TPOEKTOB BEPTHKAJIHHOW TUIAHHUPOBKH, MOJCYETa O0OBHEMOB 3E€MIISTHBIX
paboT, JUIsi TPOEKTHPOBAHUS U  CTPOUTENIBCTBA  PA3NHYHBIX  HH)KEHEPHBIX
COOpPYKEHUH, a Takke g TEeKYIIero yuyera 3eMIISIHBIX paboT M TMOJy4YeHUs
WCITOJTHUTEIBHBIX JJAHHBIX 00 OCYIIECTBICHHOM OJIarOYCTPONCTBE TEPPUTOPHH.

HuenupoBaHue moBepxXHOCTH MO KBajJpaTaM — HauOoJiee pacrnpoCTPaHEHHBII
Y TOYHBINA BUJ BEPTUKAIBHOU CHbEMKH B CTPOUTEIILCTRE.

MectHOCTb cheMKHU pa3OuBaroT Ha 6 kBajgpaToB. CTOPOHBI KBAJAPATOB JITMHOM

20m. OTMETKM BEPIIUH KBAAPATOB MOJYYaOT HUBEITUPOBAHUEM.
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CeTky KBaJpaToB CTPOSAT Tak. B Touke A (cM. puc. 22) CTaBsT BEIIKY, B TOUKE
9 — Teopgonut. OTMEPSAIOT MPSIMON yroia u B Touke B craBsat emie Bemky. [lo nunusm
9 — A u9 — B neHToil 0TMEPSIIOT OTPE3KH, paBHbIE CTOPOHE KBaApara. B Toukax 9, 5,
1 u 10, 11, 12 3a06uBarOT CTOPOXKKUA. 3aT€M HHCTPYMEHT NEPEHOCAT B TOUKY 1,
OTMEPSIOT NpsAMON yrosl U B Touke C craBsar BewKy. [lo auaun 1 — C ormepsroT
CTOPOHBI KBAaJpPAaTOB M 3aKPEIUISIOT CTOPOXKKAaMHU. BeplIMHBI CTOPOH KBaApaToB Ha
auHun 4 — 12 HaxoOsT IpOMEPOM U3 TOYKH 4 Ha BEXy, NOCTaBJIEHHYIO B TOYKe 12.
BepunHbl KBagpaTOB BHYTPH NPSIMOYTOJIbHUKA HAXOIAT MPOMEPOM C BEXU Ha BEXY.
Ha Bcex cropoxkax nmumyT HOMEp TOUKW. HuBennpoBaHHE MPOU3BOIAAT C OJHOM
CTaHLUU.

OTcyeTsl NPpOU3BOAMINCH IO KPACHON U YEPHOUM CTOPOHAM PENKH.
1. TToctpouts cetky kBagapaTtoB B M 1:500, 3anucaTh OTCUETHI IO YEPHOU U KpaCHOMU

CTOPOHAaM PEUKHU.

Cmanyua Huseaupa

10-20 m u Goaee a8 -y
2060 _1%38 / / /| \\_1}10\ N 1435
6740 |1 _- - 6418/2 / // \6\39\0 .} . 6115 4
o A '/ ,. ’ ‘ \ . N
/
1850 ., 2 et H 1“19\.? N J335
6530 | 6500 | | | 6173 \ 6215
skt g el A4 e
/ / \ \
o / \ 5
/ , \ A 10-20 m
/ / \ \ u 6onee
1815 1527 1272\ 123(\)
6495 / 6207 5952 5910
9 10 11 12
Puc. 22

2. JlanHbIe MO HUBEIUPOBAHUIO BEPILIUH KBAJAPATOB 3aHOCATCA B Tabnuiry 12.
3. Onpenenutb rOPU30HT UHCTPYMEHTA 10 (hopMmyIie:
Hi = Hr + OP,

raie  Hg - oTMeTka perniepa, M
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OP — oTcuer nmo 4yepHOU CTOPOHE PENKH, CTOAILIEHU HA perepe, M

Hi= 224,248 + 1, 374 = 225, 622

4. BBIYMCIUTH OTMETKU TOYEK BEPIIMH KBaAPATOB 1O (popMmyie:

H=Hi-b,

rae Hi - TOpU30HT HHCTpYMEHTA,M

b
Hy =225, 622- 2,060 = 223,562
H> =225,622 - 1,738 = 223,884
Hs=225,622 - 1,710 = 223,912
H4 =225,622 - 1,435 = 224,187
Hs =225,622 - 1,850 = 223,772
He =225,622 - 1,620 = 224,002
H7 =225,622 - 1,493 = 224,129
Hg =225,622 - 1,335 = 224,287
Hg =225,622 - 1,815 = 223,807
Hi0 =225,622 - 1,527 = 224,095
Hi1 =225,622 - 1,272 = 224,350
Hi» =225,622 - 1,230 = 224,392

[TomyueHHbBIE TaHHBIC 3aHECTH B TAOJIHUILY

- OTCYET 110 YEPHOU CTOPOHE PEUKH, M

Ne |Huseaup Omuemut no peiixe I'opuaowm [AGcomonmasn]
cm.| mowcu |uepHbie | kpacHbie| pabovue Hi,ﬂ _,u!’ H, m
1 2060 6740 4680 225,622 | 223,562
2 1738 6418 4680 223,884
3 1710 6390 4680 223,912
4 1435 6115 4680 224,187
5 1850 6530 4680 223,772
6 1620 6300 4680 224,002
. 7 1493 6173 4680 224,129
8 1335 6015 4680 224,287
9 1815 6495 4680 223,807
10 1527 6207 4680 224,095
11 1272 5952 4680 224,350
12 1230 5910 4680 224,392
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5. IlocTpouTh TOMorpadUUecKuii MiaH y4yacTka METOJIOM HUHTEPIOJSAINHN C CEYCHUEM
peaseda 0,1 m.

Ha nuctre Oymaru B 3ajaHHOM MaciiTabe CTPOSIT CETKY KBaJIpaTOB, HAHOCAT
CUTYAIUIO U Y KaXJ0M BEPIIMHBI KBaJlpaTa MUIIYT €r0 OTMETKY C OKpyIrjeHueM o 1
cM. [lo oTmMeTKkam ToYeK MPOBOAST FOPU3OHTAIMN 3aJAHHOTO CEYEHHUS.

CeTKy KBaJpaTOB, €CJIM €€ OCTaBJSAIOT, OOBOAST CUHUM ILIBETOM, CUTYalUIO —
yepHbIM. ['OpU30HTANIM U OTMETKU TOUYEK — KOpUYHEBBIM. Ha miaHe moamuchIiBarOT
Macitad, ceueHue peiabeda v MoKa3bIBalOT HAMPABICHUE MEPHUIUAaHA.

[Ipu nmpoBeaeHUM TOPU3OHTAJNIEH MOJIAraloT, YTO CTOPOHA KaXXJO0ro KBajpara u
JMaroHalid, yKa3aHHbIE Ha CXEME CTPEJIKOW, UMEIOT POBHBIA ckaT. [loaToMy myTem
WHTEPIOJIMPOBAHUS MEXKYy OTMETKAMU MOXXHO HAaWTU MOJIOKEHUE TOPU30HTAJICH Ha
CTOpPOHaX M JUAroHajsX KBaJpaToB.

BosbMeMm Bepxuuii neBblii kBaapat (puc. 23). Ilo oTMeTkaM BEpIIHHBI BHIHO,
YTO Ha €ro JIEBOM M MPAaBOM CTOPOHAX M HA JAMArOHAIM €CTh TOYKH C OTMETKOM
ropuzoHTanu 9,9 M. UtoObl HailTM WX moOcTymaeMm Tak. JlenuM JeByl CTOPOHY
NOToJIaM, IOJy4aeM TOYKY a ¢ OTMETKOoM 9,9 M, Tak Kak pa3HOCTb OTMETOK 10-
9,8=0,2. PazHoCcTh OTMETOK mpaBod cTOpoHBI 11 cm, a guaronanu 15 cm. Jlenum
ctopony Ha 11. JIluaronans — Ha 15 yacrteil. OT TOukH ¢ OTMETKOUW 9,85 BBEpx MO
CTOPOHE U JUAroHajy OTJIOXKUM 5 JIeJICHUH, MOJyYUM TOYKH 1 U B C OTMETKOMN 9,9 Mm.
TakuM e TOPsSKOM HalieM B CMEXHBIX KBaJpaTax TOUYKH T, 1, € C OTMETKOH 9,9 u
TOYKU X, U ¢ oTMeTKoil 9,8 M. CoequHUB IJIaBHOW KPUBOW TOUKU C PABHBIMU
OTMETKaMM,0yJIeM UMETh TOPU30HTAIIN HA BECH IJIAH.

MaremaTuueckoe HWHTEpIONUpOBaHUE TpedyeT MHOro BpemeHu. I[lpoie

pPa3MEeTKy TOYCK, JISKAITUX Ha TOPU30HTAJISX, CAENaTh TpauecKu, o MajJeTKe.
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2s
L

&9

Puc. 23 TlocTpoeHue miiana HUBEIMPOBAHUS TOBEPXHOCTH
[TocTpouts TOMOTpaduyuecKkuii MjaaH yd4yacTKa METOJOM WHTEPHOJAIHUUA 10

najeTke ¢ ceueHueM penbeda 0,1 M (puc. 24).

1 223,6 223,7 223,8 ~ 223,9 3 224 224,1 4
223,562 223,884 2231912 224,187
2836 / 223,9 224,2
224
224,1
. 223,8 22, S
35 3,9 2241 7
223772 224,002 224 129 224,287
224,3
224,2
223,8 N 2243
224,1 [224,2 / :
9 10 [ i nd 12
223,807 223,9 224 224,095 224,3 224,350 224,392

Puc. 24 IloctpoeHnue miana no najaeTke
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[Ipy 3TOM NOpPUMEHSIOT MUJUIMMETPOBYIO Oymary wiM KaiubkKy. Ha kanbke
HAaHOCHUM PsJ NapaJUICIbHBIX JIMHUM Ha PAacCTOSHUM 2-3 MM, Y KOHUOB MpPSMBIX
HaanumeMm oTtmeTku vepe3d 0,1 M, Tak Kak B JaHHOM 3aJaHUM BBICOTA CEYECHUS
penbeda yepes 0,1 M. {151 HaXOXKIEHUSI MOJOKEHUSI TOPU3OHTANIeH Ha mpsmoid 12 (¢
orMeTKkamu 223,562 u 223,884 M) HakiaAbIBaeM KajlbKy Ha mpsiMyto 12 Tak, 4ToObl
MIOJIOKEHHE TOYEK 1 M 2 COOTBETCTBOBAJIO MX OTMEeTKaM. llepecedeHue npsMon c
JUHUSMU KaJbKU OyJIeT COOTBETCTBOBATH IMOJIOXKEHUIO TOPU30HTANEH C OTMETKaMHU
223,6; 223,7; 223,8 Ha 1aHHOU TIPSIMOM.

TakuM cnocoOoM OMpenensioT MOJ0KEHWE TOPU30HTAIe Ha BCEX MPAMBIX,
IPOBEJACHHBIX HA IJIAHE.

Toukn ¢ OJAMHAKOBBIMM OTMETKaMH, pACIOJOKEHHbIE Ha CTOPOHAX

MpAMOYTOJIBHUKOB, COCAUHATOT IIJIaBHBIMH KPUBBIMU JIMHUAMUA — 'OPHU3OHTAJISIMU.

6. OHpC,IIGJII/ITL CPCAHIOIO OTMCTKY INIAHHPOBKH YYdCTKa C U3BCCTHBIMHU UYCPHBIMH

OTMETKaMH BEPILHH KBAJPaTOB 10 hopMyIe:

4*n

IZI€ dj- OTMETKHU BEPILUH KBaJIPaTOB PACIIOI0KEHHBIX BHYTPU KOHTYpa y4acTKa, M
bi— OTMeTKH BEepIIMH KBaIPAaTOB PACIIOI0KECHHBIX 10 KOHTYPY ydacTKa, M
Ci- OTMETKH YIJIOBBIX TOUEK y4acTKa, M

N - 9HUCJI0 KBaApPaTOB

H 4(H,+H)+2(H,+H,+H,+H,+H +H,)+(H,+H,+H,+H,)
np 4‘6

_ 1792,524 + 26:’8.6 + 895,948 _ .. 045

7. IopcuuraTh pabovne OTMETKH BCEX BEPIUUH KBAAPATOB 110 (OpMyIIe
ai= an'Hl
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rae Hyp- cpenHss oTMeTKa MIaHUPOBKHU Y4acTKa, M

H; - abcomroTHast oTMeTKa TOYKH 1, M

a; = 224,045 — 223,562 = 0,483

ap = 224,045 - 223,884 =0, 161

az = 224,045 -223,912=0,133 ur.m.

Paboune 0TMETKH OCTAIBHBIX TOYEK OMPEICISIOTCS aHAJIOTUYIHO.

Jlasee COCTaBISAIOT KapTOrpaMMy 3€MIISTHBIX Macc. Y KaKI0W BEPIIMHBI
KBaJIPAaTOB BBINMKMCHIBAIOT padOYnMe OTMETKH, IMOKA3bIBAIOIINE BBICOTHI HACHINICH HIIH
TJIyOMHBI BBIEMOK WM TIPOBOJST JIMHHWIO, Pa3rPaHUYMBAIONIYIO HACBITA OT BBIEMOK
Ha3bIBAEMYIO JTMHUCH HYJIEBBIX padoT.

Touku HyJEBBIX pabOT, PacIOIOKCHHBIC HA CTOPOHAX KBAJAPATOB, ONPEICISIOT
METOJIOM HWHTEPIIOISAIUN MEKIYy CMEKHBIMA PabOYMMHU OTMETKaMH, HMEIONTUMHU
pa3HbIC 3HAKH.

8. OnpenenuTh TpaHUIlbl BBIEMKH U HACHINHU 10 (OpMYJIe U OTOOPa3UTh Ha PUCYHKE

25.

X34 = a3 * L

rae az— paboyast OTMETKA TOYKH 3, M
as— paboyvast OTMETKA TOUKHU 4, M

L- JUTMHA CTOPOHBI KBaJpaTa, M

= *a’_, Y| 0,133 ag - 0,133

- * - -
w"a ta, = 0133+0,142 20" 9,67 x,,= a,+a, = 0,133+0,084
a; & 0,043 *20 = 0,25

s o,y 00N .
a,+a, 0,043+0,084 a,+a, 0,043+0,050

*20=12,26

X

x‘_7 '20 & 6!77 x‘-w -

PP 0,238
" a,+a1, 0,238+0,050

*20=16,53
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Ilpakmuueckasa paboma: Qopadomka mamepuanos no1e6020 mpaccuposanus.

Lenv padomer:

1. Hayyumscs svinonnams 06pabomky noieso2o H#ypHala HUSEeIUpOo8anus mpaccbl.
Oobecneuenue:

- pabouas mempaowv,

= NUCBMEHHO - YepmeoiCHble npunaaﬂemcHocmu.

B pe3yJsbTaTe BbINOJHEHUS NPAKTHYECKOI0 3aaHUS CTYACHT J0JIZKeH::
3HATh: METOJUKY 00paOOTKHU pe3yJbTaTOB HUBETUPOBAHMS TPACCHI.

YMETh: O6pa6aTI)IBaTI) M0JIEBOM JKypHaAJI HUBCIIUPOBAHUA TPACCHI.

MCTOJII/IKa BbBINNIOJITHECHU A 3aJaHUA

JIunelinpIMH Ha3bIBAOTCS VH)KCHEPHBIE COOpPYKEHMUS, UMEIOLINE
3HAYUTEIBbHYIO NPOTSHKEHHOCTh MO JUIMHE M 3aHMMAOIIME Y3KYH II0JIOCY 3€MHOU
NOBEpPXHOCTH. CTPOUTENBCTBY 3THUX COOPYKEHUH, KaK M JPYTrUX, MHPEAIIECTBYET
coCTaBlieHHE TpoekTa. s 3Toro HeoOXOAMMO MMETh JaHHBIE 00 OTHOCUTEIBHBIX
BBICOTaX TOYEK 3€MHOM MOBEPXHOCTH MO OCH OyAYIIETO COOPY>KEHUS M B Tpelenax
MOJIOCHI, 3aHUMAEeMOW UM, a TaKKe JaHHBIE 00 dJIEeMEHTaX CUTYallMd U MpeaMeTax
MECTHOCTU B TIpeAenax HTOM MoJoChl (CTPOCHHS M COOPYXKEHHS Pa3IMYHOIO
HAa3HAYCHMS, CEJIIbCKOXO3SIMCTBEHHBIC YIOJbs, 3€JEHBIC HACaXICHHS, BOJOEMBI M
T..), T.e. HEOOXOJAMMO HMETh MPOAOJIBHBIA MPOPUIL TO OCH MPOCKTUPYEMOTO
COOpYKECHHUS.

JInsg mostydeHHMss 3TOr0 JOKYMEHTA KaK OCHOBBI I IPOEKTUPOBAHMS
CTPOUTENBCTBA COOPYKEHUS HEOOXOAUMO:

l. moAroTOBUTH OCh OYAYIIETO COOPY>KEHHS [ HUBEIUPOBaHUS, T.€.
BBITIOJIHUTH Pa30UBKY MUKETaXa M0 OCH TPACCHI;

2. BBITIOJIHUTH HUBEIMPOBAHUE TI0 MPOIOTHHON OCH;

3. 06paboTaTh MaTepUabl U COCTABUTH MPOJOJIbHBIA MPOPUITH.
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HavanpHy!0 M KOHEUHYIO TOYKHM TpacChl NPUBA3BIBAIOT K HMMEIOIIMMCS Ha
MECTHOCTH MMyHKTaM I'€0JI€3MYeCKOro MIaHoBOro obocHoBanus. Ha Tpacce ormeuaror
ToukH uepe3 100 M oJ1HA OT APYroM, ITH TOUYKM HA3BIBAIOTCS MUKETAMHU, & ACUCTBUS,
CBS3aHHBIE C UX YCTAHOBKOW, - pa30uBKON mnukeTaxa. [IMKeThl 3aKpemisioT Ha
MECTHOCTH JIEPEBSIHHBIMHU KOJIbSIMHU, 3a0MBA€MBbIMU BPOBEHb C 3€MJIEH. DTU KOJIbS
Ha3bIBAIOTCS TOYKaMH. PsiioM ¢ Toukamu 3a0uBarOT BTOPOM, Oojiee JJIMHHBINA KOJI,
Ha3bIBA€MbIN CTOPOXKKOM, Ha BEPXHEW CTECAHHOM T'PaHM KOTOPOIr0 MHUILYT HOMEP
nuketa. Hawano Tpaccel o6o3HauatoT HyjneBbiM mukeTtoMm [1KO. Tlocnenyromue
MUKETbl 0003Ha4aroT B mopsake Bo3pactanuss HomepoB: IIK1, IIK2 u t.a. Ilpu
pa3OMBKEe TIMKETaka Ha BCEX XapaKTEpHBIX TNeperndax CKaTOB MECTHOCTH
YCTaHABJIMBAIOT JIONOJHUTEIbHBIE TOYKU, Ha3bIBAEMBIMH TUTFOCOBBIMHU (+ 70; +55 cMm.

puc. 26).

HugenupoBanue mexay pernepamu

Pat1 - Bpemeneiii penep (xonestsit penep) Pr22T - creseol ponep

Th - anreGpavueckan CyMMa NPessiUen HBENMPYEMOrD YHacTKa Havansesi penep

Hpn11 = Hy- OTMETXA KoHeSHOr penapa a, = 1573 - OTC¥eT N0 “epHOf CTOpOHe
Hpnogy = Hy- OTMETKE HAHNLHOND penepa a, = 6274 - OTCHET NO KACHOR CTOPOHE

L - AAMHG XO[A B KWIOMETPaX

Puc. 26
Bce Touku pa3oMTOro Ha MECTHOCTH ITUKETa)Ka HUBEIUPYIOT
HuBenupoBaHue 1o Tpacce MPOBOAWIOCH HHUBEIMPOM [0 OJHOW Tape
JBYCTOPOHHHMX PEEK CIIOCOOOM «H3 CepeluHbD». Jlayee OCyMECTBISIOT 00pabOTKY

HHUBCINUPOBAHUA TPACCHI.
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1. BelOparh OTMETKY HayajJbHOTO pernepa B )KypHaJl TEXHUYECKOTO HUBEIHPOBAHUS
o Tpacce (cM. Tabu. cTp. 68).

[lonyueHHble HCXOAHBIE OTMETKM 3amUChiBalOT B Tpady Ne 14 »xypHana
TEXHUYECKOTO0  HUBenupoBaHus (cMm. Tabim. crp. 68), TPOTUB HOMEPOB
COOTBETCTBYIOILLIMX OMOPHBIX PETIEPOB.

2.B rpadax 6 m 7 3amucaTh BBIYUCICHHBIC HA CTAHIMHM TpEBbIMIeHWS h, MM, 1O
dopmysiaM, BBIYMCIUTH MPEBBIIICHUS Ny, 1O oT4eTaM 4YepHOW W hy, MM, KpacHOM

CTOPOH PCCK MCKIY CBAZYIOUIMMH TOYKAMU HUBCIIMPHOI'O XOHa:

hq = thleaq'Bq;
hK :hKCleaK_BKi
TJ€ Ay, Ax - OTUETHI MO 3aJHEU PEUKE, MM;
By, Bx— OTYETHI 110 MEPEIHEN PEUKE, MM.

Ecnu npeBbllieHns MOTy4ar0TCs CO 3HAKOM «ILTIOCY», UX 3alUCHIBAIOT B rpady Ne
6, eclli CcO 3HAKOM «MHHYC», B Tpady Ne 7. Tak mocienoBaTelbHO BBIYHUCISIOT B
KYPHAJIE HA Ka)XJIOW CTAaHIMU BCE IPEBBIMICHUS MEXIY CBI3YIOIIMMHU TOYKAMHU XOJa.
JlommycTumas morpenrHocts f, MM, MeX 1y MPEBBIIICHUSIMU ONpESIsIeTCs o GopMyIIe U
HE JI0JDKHA MPEBBIIATH + 5 MM;

f=hy-hs.
Beruncasior cpeanee 3naueHue npesbiiienus hep, Mm, mo Gopmysie:
hep=(hy-hy)/2
3.Ilepen TemM Kak BBIUHUCIUTH OTMETKH CBA3YIOLUIMX TOYEK HHUBEIUPHOTO XOJa,
HEOOXOAMMO B KypHaJIE€ TEXHUYECKOTO HUBEIMPOBAHUS BBHIMOJHUTH MOCTPAHUYHBIN
KOHTPOJIb MPABWJIBHOCTH BBIUUCIIEHUN CPEIHUX MPEBBIIICHUM, ISl YETO:
- CJIOKUTH PE3YJIbTaThl OTCUETOB 0 PEHMKaM, 3alMCAHHBIE OTIEJIBHO B BEPTHUKAIBHBIX
rpadax Ne 3,4, 6, 7, 8 u 9. PesynbraTsl cymMm 1Mo Kaxa0u rpade 3amucaTh Mo Kak oM
rpadoil JaHHOU CTpAHUIIBI,
- pa3HocThb cyMM 1o rpadam Ne 3, 4 pgomkHa OBITh paBHa CyMME MPEBBILICHUH,
MOJCYMTAHHBIX M0 Tpadam Ne 6 u 7, T.e. moinydaem popmyiy:
()3 — (8)2= (h)s + (N)7;
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- CyMMa CpeJHUX MpeBbllieHud no rpagam Ne 8 u 9 gomkHa ObITH paBHOU IMOJIOBUHE
CyMMBI TipeBbIlieHu# 1o rpadam Ne 6 u 7, T.e. nomydaem hopmyiy:

(h)s + (h)e = 0,5 {(h)s + (h)7}-
4.Tlocne BBITIOJHEHUS! TTOCTPAHUYHOTO KOHTPOJISI BBIUYUCIUTH HEBSI3KY fh, MM, CyMMBI

NPEBBIMICHHUH Nep IO HUBEITUPHOMY X0y 110 (OPMYIIaM:

Ahy={(zh)s +- (5h)e} — (HPu11 — Hpn 227)

N
Ahd) =thp - (HKOH - HHa‘I)!
5.Beruncianthb AOIMMYCTUMYIO BCJIMYMUHY HCEBA3KU Fh,uon-, MM, CYMM HpeBBIIJ_IeHI/Iﬁ

HUBEJIUPHOIO X0/1a 1o ¢hopmyie:

[Ah]= +(50 *L ),
rae L — mimHa xona, KM.

6.YOenuBIINCh, 4YTO BEIIMYMHA HEBSI3KM Xola MeHblie nomyctuMoiiAhy<[Ah],

BBIYUCIIUTD MONPABKU CPEIHUX MPEBBILIEHUN Vhep, MM, 110 pOpMyJIE:

thp:'Ah(b/n ,

r7€ N — YUCIIO CPEIHUX MPEBBILICHUN B HUBEJIIMPHOM XOJI€.
7.110 ucpaBIEHHBIM MPEBBILICHUSM BBIYUCISIIOT OTMETKH H, M, TOoYeK (MMKETOB) IO

dbopmyie:
Hico = HPu 227 + Ny

[Tony4yenHyro oTMeTKy 3amuchiBaioT B rpady Ne 14. B Takoil mociemoBaTenbHOCTH
BBIUMCIIATh OTMETKH BCEX OCTAJIBHBIX CBSI3YIOLIMX TOYEK, 3aNMCHIBAS MX 3HAYCHUS B
rpady Ne 14.

KonTposieM npaBWIBHOCTA BBIYKMCIEHHAS OTMETOK CBS3YIOIIMX TOYEK CIYyXKHUT

IIOJIy4YCHHUC HCXO,HHOP'I OTMCTKH KOHCYHOI'O PCIICpa.
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KypHan TeXHHYECKOTO HUBEIUPOBAHUSA TPACCHI

OrtcueTsl 1O peiike, IIpeBblieHust, MM i" Bricora
MM = TOYEK, M
gl & ) Brerunc- Cpennue Hcnpas- e
g 2 o é JICHHBIC JICHHBIC 2 § §
2 |2 | E |8 - |5 |3
=z = = > o = 5
= |2 | & = |2 |2
™ = = + - + - + - § 2 g
l% — aa =
1 2 3 4 5 6 7 8 9 10 11 12 13 14
Po | 1573 -2 170,006
227 | 6274 1187 1186 1188
1 1185
2760
[1KO0 7459 168,818
IKO0 | 2715 -1
7415 0802 0802 0801
0802
2 1913
I1K1 6613 169,619
IK1 | 2039 -1
6735 0325 0326 0325
3 1714 0327
IK2 6408 169,944
IK2 | 2811 -1 169,944
7513 0300 0299 172,7
2003 55 170,752
4| +70 0301
0299
2510
I1K3 7214 170,243
IIK3 | 1232 -4
5 5929 1682 1682 1686
2914 1682
[1K4 7611 168,557
IIK4 | 1111 -4
5809 1793 1797
2951 1792 171,4 168,524
6 | +55 1794 75
2903
[IK5 7603 166,760
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[IKS | 2142 0288 -1
6844 0288 0288 0289
7 2430
[1K6 7132 166,471
NMocTpaunynbi KOHTPONDL
o e 2(+)| (=) Z(+)] Z(-)]
60142 | s7184 2856 9898 1428 4949
= 2856 - o898 1428 - 4548 =
% - -3251 —_—-
= . 35N = .3521
[TponomxeHue TaOIUIbI
OtcueTsl IO peiike, IIpeBblieHus1, MM = BricoTa
MM & TOYEK, M
=
z
= 5 Brrunc- Cpennue HUcnpas- 2
g o e
= CD; = JICHHBIC JICHHBIC 5 = =
5 | ° ¢ | E s | g | g
o | 2 g z 2 e | B S
= = |3 |g 15 | =
o o 5 + - + - + - Q = s
= | 3 |2 |5
l% = |/ ~
1 2 3 4 5 6 7 8 9 10 11 | 12 13 14
1K6 | 1719 -2 166,471
6417 0792 0792 0794
8 0792
IK7
2511
7209 165,677
K7 | 2310 -1
7011 0105 0106
9 0105
K8 0105
2415
7116 165,571
K8 | 2932 -4
7632 2480 2476
10 K9 2481
0451 2479
5153 168,047
1IK9 | 2484 -2
+70 7182 0962 0961 0959
11 0960
TK10 1522
6222 169,006
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1IK10 | 1418 -2
12 6116 0807 0805
0806

0612 0808
5308 169,811

Prll

[IponomxeHue TaOIUIbI

NocTpanuvunsi COHTPOAL
Ta | x» E(+)| £~ )| E(+)] E(~)
Lt K ] BalE | 1T adaf BT
Ef@l. '““:" N o -
= T - X351
=
KOMTDONE NO X0y
8 3|2 3
i |8 SERREL f 2
[ W " ] =
3|4 2l2|le| 8|2 |2 =
+ | + I + | v
l g ' = =l b b =
Zh={ia-Ig)2= Yhig, py/2= Eh,wﬁ_'= oen=1%
=170 ww = |70 =170 mm
Npuseps: BoiuncAeHW:

Mpessauenwe hy = a, - 8
Mot = 1573 -2760 = 1187 (mm)
fy = 3y - By '
heert = 6276 - 7459 = -1185 (mm)
Omvera
Hrwo = Hprpo7 + ey = 170,006 + (-1,188) = 168,818 (m)
TOPM3OHT MHCTPYMEHTa
. =nm+&‘;
a,, - 3anHwil orcyeT Ha MK2 no YepHoR CTopone
IW. = 169,944 + 2,811 = 172,755 (m)
OTmeTka rmocoBoi TO4KM
Hizg =M. - ¢ = 172,755 - 2,003 = 170,752
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KoHTPOSib NPU HUBEAMPOBAHNK MEXTY
penepamu

Ah(b =Yh - (H, - Hy) = -0,170 - (169,811 - 170,006) =
= -0,170 -(-0,195) = +25 Mm
[Ah] = 1 50 muX
Ecam Ah¢<[Ahl. HYXHO PACHPEAEAMTL HeBRAKY +25 MM no
CPEHHM NPESHILEHVAM C 0BDATHHIM 3HAKOM.
Ilpakmuueckan paooma: [locmpoenue npopunsa u pacuem npoeKmHslx

JJiemMenmoe.

Ilenv pabomer:

1. Pazéumbv Hasvlku nocmpoenus npouis  No - pe3yibmamam — Nnojeeoco
MpaccuposaHus.

2. Hayuumuca evluucisimo npoekmmbie demMeHmyl 071 6apUaHma npoeKmuou TUHUU.
QOobecneuenue:

- pabouas mempaowv,

= NUCObMEHHO - YepmeoiCHble npuﬁadﬂeomﬂocmu.

B pe3yabTaTe BbINOJHEHUS MPAKTHYECKOT0 321aHUS CTYEHT J0JI2KeH:
3HATB:METOJIMKY pacueTa IMPOCKTHBIX BEIWYHWH I HAHECCHHS Ha NPoduiIb
MPOEKTHOM JINHUMU.

YMETb: CTPOUTH U UUTATh HpO(bI/IJ'IB, BBIYHMCJIATH HGO6XOI[I/IMI>Ie IMPOCKTHLIC 3JICMCHTBI

MeToauka BbINOJHEHUS PadoOThI

1.Bbr4ucIMB OTMETKH BCEX TOUYEK TPACChl, MPUCTYNUTh K MOCTPOCHUIO MPOJ0JIBHOTO
mpouIis Tpacchl Ha MPOCKTHUPYEMOM YUYaCTKe, T.€. HAHOCAT YepHYIO (€CTECTBEHHYIO)
JUHUIO TpOo(UIIsi MECTHOCTH B 3aJJaHHBIX MaclITadax.

Ncxonnble naHHbIE AJsE cOCTaBlieHHMs Npoduiis HEOOXOIUMO BBIOpaTh M3 >KypHaja

TCXHHUYCCKOI'O HUBCIIMPOBAHUA 110 TPACCE U ITMKCTAKHOI'O KypHaJia.
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2.Jlns moctpoenuss mnpoduias HA MWUIMMETPOBOM Oymare MOAroTaBiIMBaeTCs
noanpoduibHas tTadauna (ctp73).
3.B rpade «paccTosiHME» OTJIOKHUTH B MPUHATOM TOpU30HTaNbHOM Maciurade 1:5000

IMUKETAXXHBIC PACCTOSAHUA, ITIOAIIUCAThL B H€O6XOI[I/IMBIX TOYKax.

4.B rpady « OTMETKa 3eMJIN» BBIMKCATh U3 JKypHAJIA TEXHUYCCKOTO HUBCIUPOBAHUS
OTMETKM  TOYEK TIPOTHUB COOTBETCTBYIOIIMX OpAMHAT Ha mnpoduie. OTMeTKH
okpyrsTh 10 0,001.

[To »tum oTMeTrkam B mpuHATOM MaciTtade 1:500 OTIOKHUTH BBEpX OT
YCIIOBHOTO TOPHU30HTA BEJIMYMHBI OpJAMHAT. TOYKM BEPXHUX KOHIIOB OpJMHAT
COCIUHSIOT IMOCJICIOBATEIFHO OTPE3KAMH MPSIMOW, B PE3yJIbTATE IMOJYYAOT YEPHYIO
JIOMaHHYIO JIMHUIO €CTECTBEHHOTO MPO(MIS MECTHOCTH M PACCUUTHIBAIOT JUIS HEE
YKJIOH TI0 (popmyJie:

1= (HKOH - HHaq) / I—1
rac L- PaCCTOAHUC MCKIAY KpaﬁHHMH TOYKaMM y49aCTKa, M.

Benuuuny ykioHa 3alTUCHIBaEM B Ipady «yKIOHBD».
5.HaHocAT npoeKkTHYIO (KpacHYI0) JUHUIO, MPOCKTUPYEMYIO OCh.
6. Beruucnenre 3Ha4€HUN MPOEKTHBIX OTMETOK ISl BApHaHTa MPOCKTHOW JIMHUH.

hupriks = hypriko -1 - L,
I = 4%o
rae L — paccrostHue Mexxay KpallHIMHU TOYKaMH ydacTKa, M.

huptiky = 170 — 0,004 - 100 =169, 6 wm;
huptikz = 169,6 — 0,004 - 100 = 169, 2 m;
7. BeimonmHeHue pacdyera  pabOYMX OTMETOK JjIsi BapuWaHTa MPOCKTHOW JMHUU IO
dbopmyite:
h™p = hup — s,

rae hpp - OTMETKa IPOEKTHOM JTMHHUU, M
h, - abcoroTHast OTMETKa 3eMIH (TTMKETOB), M.

Paboune oTMeTKH NOAMKUCHIBAIOT HA MPO(UIIEe TPACCHI.
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WD =hnp - hy

hn&Op= 170,00 - 168,82 = 1,18 (m)
h1 ) = 169,60 -169,62 = 0,02 (w)
,,nxzn= 169,20 - 169,94 = -0,74 (m)

Moapo6Hbii npoaonbHbLIK Npoduns

Mr 1:10000 ® S 8 8 <
Ms 1:1000 s 5 5‘: v o -
170_;[
[’
160{ & 2
1500
140)

“@
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Jlabopamopnas paboma: Beinoc 6 namypy npoekmHuuix 31eMeHmO8.

Ilenv padomer:

1. Hayyumscs evinonnams pacuemvl no n0020moske OAHHbIX Ol 8bIHOCA 8 HAMYDPY
JIUHUU 3A0AHHO20 HANPABIEHUS U NPOEKMHOU ONUHDBL.

2. Hayuumovca 6vbinonHams HeoOXoOumbsie pacuemsl Ol 8bIHOCA 68 HAMYpPY
NPOEKMHOU 8bICONMbL MOYKU.

QOobecneuenue:

- pabouas mempaowv,

= NUCBbMEHHO - YepmeoiCHble npuHaOJze:)fCHocmu.

B Pe3yJabTAaTEC BBINOJHCHUA IMPAKTHYICCKOIo 3aJaHUA CTYACHT JOJIZKCH:

3HATH:AJITOPUTM MOATOTOBKM JAaHHBIX [JI BBIHOCA B HATypy JIMHUU 33JaHHOIO
HAaIMPABJIEHUS U ITPOEKTHOM JJIMHBI, TPOEKTHOM BBICOTHI TOYKH.
YMETh:IIOATOTOBUTh JAHHBIE JUISI BBIHOCA B HATypy MPOEKTHOW BBICOTHI TOYKH,

YUTaTh Pa30UBOYHBIN YEPTEXK.

MeToauka BbINOJHEHUS Pad0OThI

Ha ocHOBaHMH T€OAE3WYECKHX ITOCTPOCHUM HA CTPOUTEIBHOM IUIOMIAIKE
ONPEICIISIIOT TOJIOKEHUE BCETO0 COOPYKEHUS B IIEJIOM WJIM OTHAEJIbHBIX €r0 4acTeH B
IwiaHe W 1o BbicOTe. OCHOBHBIMHM 3JJIEMEHTAMHU T€0JIE3UYECKUX IOCTPOCHUN Ha

CTpOHTGJ'IBHOfI 10 aaKE ABJIAIOTCA:

74



- TIOCTPOCHHME Ha MECTHOCTH JIMHEHWHBIX OTPE3KOB 3aJaHHOM MPOECKTOM
JUTUHHBI;

- MOCTPOCHUE HA MECTHOCTH TOPU3OHTAJIBHBIX YIVIOB 3aJaHHOW IPOECKTOM
BEJINYUHBI;

- BRIHECEHUE HAa MECTHOCTh TOUYEK C 3aJJaHHBIMU NMPOEKTHBIMU OTMETKaMHU;

- TIOCTPOEHHE Ha MECTHOCTH OCEBBIX TOUYEK (TOYEK TMEepeceueHus ocei)
COOPYKEHHM.
1. Berunciienre HanpaBiaeHUs U IJIMHBI JTUHUNA MEX]Ty TOUKaMU 0 UX KOOPJIMHATAM
COCTaBJIIET 0OPATHYIO I'€0Ie3UUECKYI0 3aauy.

Ecnu uzBectHbl koopauuatel Touku 1 (0 ; 0) u koopauHaThl TOUKH b (+ 6 ;+
7,8),

TO MOXHO ONpeAenuTh JynHy JuHuu 0b.

Ecnu u3BecTHbI KOOpAMHATHI TOUKH 2 ( +18,665 ; + §8,667) 1 KOOpIUHATHI
Touku A (+ 12,8 ; + 10,9) , To MOXKHO ONIpeNeauTh JUIHHY JTUHUA A2.
- OIIPENIeTTUTh MpUpalIeHue KOOpAUHAT 1o popmyIe:

AX =Xp—X1 AX = XA — X2
Ay = y5 —y1Ay = ya -y2

II€ X1, X2, Xp , XoA— KOOpJIMHATHI abcuuce Todek 1, 2, A, b.

V5 ,¥1,YA ,Y2 - KOOpAUHATHI opAuHAT Touek b, 1, A, 2.

- HaxoauM tgouro ¢hopmyiie:
tga = Ay/ Ax

rae Ay, AX — npupaiieHue KOopIuHaT

- 10 3HAYCHUIO g0 HAXOAUM BEJIUYMHY yTIJia O.

- Ha3BaHUe pyMOa ONpeAestoT M0 3HaKaM MPUpALEHU KOOPAUHAT.

HasBanune CB OB 103 C3
pyMOOB
3gakn A X + - - +
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AY

- JUIMHY TOPU30HTAJIBHOTO MPOJIOKEHUS ONPEEIISIOT 110 CIEAYIOMUM (GOopMyJiaM:

d=Ay/sinr

d = Ax / cosr,

rae Ay,AX — npupamieHus KOOpAuHar.

2. Bce nonydyeHHble JaHHBIC 3aHECTH B TaOJHILY.

Koopdunamw
N tgazéy . N AY 8 AX
mover 5 v ax| av Ax r o |cosr | sinr sinr cosr| 9d»
A | +12,8 | +10,9 IOB
-5,865| +2,233 | 0,3807 | ™7 |150°10| 0,9346 | 0,3557 | 6,2778 6,2754 (6,27 -

2 |+18,665| +8,667 20750

b 6, 8 0 o fc?

: +6,0 | +7, +6,0 | +7,8 1,3000 52(::26' 52°26'| 0,6097 | 0,7926 9,8410 9,8409 (9,841

o (4]

3. BricuuTaTh rOpu30HTANIBHBIE YTJIBI 110 GOpMYyIam:

Ba2i = Qo1 + Qa2 = 24055  + 180 0 — 159 010" = 45%45

Bb21 = AB1 + Q2 = 5226 —24°55 =27°31

4. BbIHOC B HaTypy MPOEKTHOM JIMHUMU.

Brinectn Ha mectHOCTH OCh 3manust CD (puc. 27)crmoco0oM MOMSIPHBIX KOOPAUHAT

OT YCJIOBHOTO MyHKTa re0/Ie3M4eCKON OCHOBBI AB Ha OCHOBaHWU MUCXOJHBIX JaHHBIX.

Puc. 27
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llopsook evinonnenus 3a0aHus

- YCTaHOBUTH TEOJIOJIUT B TOUKY A U MPUBECTH MPHUOOpP B pabouee MOI0KEHUE.

- OpuenTrpoBath TpyOy Ha TOUKY B u 1o yriy Pa , lunHe Jinaun 0a, 3aUKCHPOBATH

HarpasJieHHe Ha TOuKy C.

- YCTaHOBUTH TEOIONUT B TOUKY B M nmpuBecTr npubop B paboyee MoJ0KEeHUE.

- OpuentupoBath TpyOy Ha TOYKY A W 1O yriy g, JuinHe JUHUU Og3adUKCUPOBATH

HalpaBJICHUC HA TOUYKY D.
- I/I?)MepI/ITB MOJYYUYCHHYIO IJIMHY OCH 3JJaHUA CD IIpyu MOMOIIIU PYJICTKHU.

- I[aHHBIe 110 BBIHCCCHHUIO OCH 34aHUA 3aHCCTH B Ta6JII/IIIy.

Ne
/I BA BB dA, M dB, M CD, M
1 54°30° 35%45’ 1,918 2,273 2,053

5. BbInoHUTE HEOOXOJMMBIE PacyeThl ISl BBIHOCA B HATYPYy MPOEKTHOW BBICOTHI
ToukHu (CM. puc. 28).

[Tycth TpeOyeTcs Ha MECTHOCTH OTMETHTh TOUKy B, KoTopas Haxoauiach Obl
Ha 3aIaHHOM IPOEKTHOM ropu3oHTe Hyp = 165,300. [Ins sTOoro mocepenuse Mexny
penepomM U HU3BECTHOW OTMETKOW Hpen M TOukoM B ycranasimmsaror Husenup. Ilo
pelike, cToflled Ha pernepe, Mpou3BOAAT orcueTr a = 0939, BBIYMCISAIOT TOPU3OHT
uHctpyMeHTa Hi = Hpen + @ = 167, 254 u pasznocts Hi — Hyp, = b= 1954. Dra pasnocts
b ropw3oHTa WHCTPYMEHTa W TPOEKTHOTO TOPHU30HTA HMMEET BEChbMa OOJBIIOE
3HAYEHHE JJIsl CTPOUTEN M HA3bIBAETCS BBICOTOM MPOEKTHOM peiiku. [locme 3Toro B
Touke B ycTaHaBIHMBarOT peliky Tak, 4ToObI Ha HEW ObLT OTCYET, paBHBIA D (BhICOTE
MIPOEKTHON pPEilKH), TP KOTOPOM BBICOTA MATKU PEMKU U OyJIeT paBHA MPOEKTHOM
orMmeTrke Hpp. Ilog msATkol peiiku Ha NpeIBapUTENbHO BKONAHHOM CTOJ0€ (MOXKET
ObITb, HA CTEHE CYIIECTBYIOIIETO 3JaHUs, COOPYKEHUS) OTYETIIMBOM PHUCKOU
(UKCUPYIOT TMOJOKEHHE HCKOMOIO0 MPOEKTHOIO TOPU30HTA (HAMPHUMEpP, OTMETKU

YUCTOI'O I10J1a IICPBOro 3TaKa BO3BOAUMOI'O 3,Z[aHI/I$I).
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:. H,,= 165,300

167,254 d

B H.=

— — — — — — — — — — — — — — — —

Puc. 28
Tlopsiook evinonerus 340U’

- YCTaHOBUTH HUBEJIUP HA CTAHIIUIO B YCTAHOBJIEHHOE HA MECTHOCTH MECTO.

- [IpuBectu mpubop B pabouee MoI0KEHUE.

- [IpousBecTr OTCUET MO peMKE, CTOSIIEH HA penepe.

- BpInoaHuTs HEOOXOAMMBIC BBIUMUCICHUS JJISi ONMPEIENICHUS] BBICOTHI MPOCKTHOMU
pEVIKH.

- YCTaHOBHUTH HUBEIMPHYIO PEHKY Tak, YyTOObI BBICOTA MATKH peilku Obuta paBHA

IIPOEKTHON OTMETKEH 1p.

- Tlon maTkoit peiiku OTYETIMBOM PUCKOW 3apUKCHPOBATH TOJIOKEHHE HCKOMOTO

MIPOEKTHOT'O TOPU30HTA.

- JlaHHBIE TI0 BBIHECEHHIO B HATypy TOYKM C MPOCKTHOM OTMETKOW 3aHECTH B

Ta0IHITy.

No Bricora
HUBEJIU- OtMmetku| OTcueTs ['opuzont | [IpoexTHas | mpoeKTHOU
pyeMBbIX TOYEK, M | [10 PEUKE, | KHCTPYMEHTA, | OTMETKA, M | pEVKH, MM

TOYCK MM Hi, m
Pemn. 166,315 0939 167,254
KOHTPOJIb
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165,300

1954

KOHTPOJIb

Kpurtepuu oieHKH BBINIOJIHEHUS CTYACHTAMHU OTYETHBIX padoT

Ne | OuenuBaembie Meron I'paHWYHBIC KPUTEPUU OLICHKU
TLII. HaBBIKA OIICHKHU OTinyHO HeynosnerBopuTtens
HO

1 2 3 4 5

1 | Ortnomenue k | Habmonenue | Bce maTepuanis B oTBenennoe s
pabore. PYKOBOJUTE- | IPEJICTABIEHBI B | paOOTHI BpeMsl He

J51, IPOCMOTP | YKa3aHHBIN CPOK, | YIIOKHUIICS.
MaTepuana. HE TpeOyIoT JlemoHCTpUpYET
JOTIOJTHUTENIBHOTO | TIOJTHOE Oe3pa3inyue
BPEMCHH Ha K pabote, TpeOyer
3aBepIlCHUE. MIOCTOSIHHOTO
JABJICHUS IS
BBITIOJTHEHUS
3aJIaHMUs.

2 | Cnocobnocth | [IpocmoTtp Yetko 3anonuser | He cnmocoben
BBITIOJTHSATh MaTEPHAJIOB. | KyPHAJIBI UCIIOJIb30BaTh J1aXKe
BBIUHCIICHUS. VU3MEpPECHUN U IIPOCTEUIIINE

BBITIOJTHSIET apudmeTHIecKue
BBIUUCIIEHUA. be3 | nelicTBus i1
3aTpyTHCHHM TOJTYICHHUS
BBITIOJTHSIET KOHKPETHOTO
BBIYHCIICHUS B pesynbrata. bombmioe
BEJIOMOCTSIX. YKCJIO OIIMOOK B

BBEIYMCIICHUSAX,
TpedyeTcs
JIOCKOHAJIbHAS
IIPOBEPKa
PE3YIBTATOB.
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YmMenue Ha6mronenue | bes He cnocoben
WCIIOJb30BaTh | PYKOBOAUTE- | JOTOJHUTEIBHBIX | UCIIOJIH30BATh 3HAHUS
MOJTyYEHHbIE JIsl, TPOCMOTP | TOSICHEHUI Y3 OJIHOTO paszena
paHee 3HAHUS | MaTepuayioB. | (yKa3aHUM) MIpY PELICHUH 33/1a4
Y HaBBIKH JJIsI UCIIOJIB3YET pa3liesioB CMEXKHBIX
penieHus HABBIKM M YMEHUS, | JUCIUILIVH.
KOHTPOJIBHBIX MOJIyYEHHBIE TIPU
3a/1ad. U3Y4YEHUU
JUCUUTUIAHBIL:
«MaTeMaTUKa,
«UHXXEHEpHAas
rpadukay,
«Mudopmatukay.
Odopmnenue | [IpocmoTp Bce matepuarnsr PaGota opopmiiena B
paboThI MarepuagoB | opOPMIICHBI BBHICITIEH CTETICHH,
COTIJIACHO HEOPEKHO
CTaHJAPTHBIM JleMoHCTpUpyeMbIe
TpeOOBaHUAM 3aMCH BBIYUCIICHUN
WHCTPYKIIHH, MIPOCTO HE MOTYT HE
rpaduka Ha IIPUBECTH K
BBICOKOM YPOBHE | JOTNOJHUTEIbHBIM
omuOKam
YMmenune CobGecenoBa- | I'pamMoTHO IToka3eiBaeT
OTBEYaTh Ha HUE OTBEYAET Ha HE3HaHUE MpeaMeTa
BOIIPOCHI, MIOCTaBJICHHbIE IIpU OTBETE HA
N0JIb30BATHCS BOITPOCHI, BOIIPOCHI, HU3KUI
npoeccuo- UCIIONb3YS WHTEJUIEKT, Y3KUN
HaJbHOUN U npodeccuo- KpyTo3op,
oOmmei HAJIBHYO OTPAHUYCHHBIN
JIEKCUKOU TIPU JIEKCUKY. MOXKeT | ClIOBapHBIM 3arac.
craue 000cHOBaTh CBOIO | UeTKO BhIpaKeHHAas
OTUETHOU TOYKY 3PEHHUSI IO | HEYBEPEHHOCTh B
paboThI npobieme. UeTko | oTBETax W IEUCTBUSIX

BUIUT OCIIb.

80




Jlureparypa

(OCHOBHBIE HCTOYHUKU:

1. Kucene M.U. I'eonesus: yue6nuk / M. U. Kucenes, [I. I1I. Muxenes. - 14-e u3n.,
ctep. - M.: U3narensckuii neHTp «Axanemus», 2018. - 384 c.

JIOIIOTHUTEILHBIC UICTOYHUKMU

2. YueOHoe nocobue o guctuminae "OcHoBbl reoae3un’. U.1 / U.B. Xanuiona;
Ox.-Ypain. roc. TexH. komiemk. - Yensbunck, 2017. - 143 c.

3. YueOHoe nmocooue no gucruruinae "OcHosel reonesnun”. Y. 2 / coct. U.B.
Xamunona; HOx.-Ypai. roc. TexH. komuiemk. - Yensounck, 2017. - 135 c.

4. Xanmunosa, U. B. DnexkTponHbiit yueOHUK «OCHOBBI T€0/1€3UN» [ DIEKTPOHHBIN
pecypc]: mo cren. «CTp-BO U dKCIUTyaTaIus 31aHui U coopyxenuit» / 1. B.
Xamunosa; Yena0. uH-T pa3BuTus mpod. oopazoBanusi. — Pexxum nocrymna:
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