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AKT COI''TACOBAHUA

HA MeTOANYECKHEe PEKOMEHIAUMH 10 BHINOJHEHUIO NIPAKTHYECKUX H
J1a60paTOPHBIX padoT no AucuuiInHe «OCHOBBI reoae3um»
s cnemuaabHocTH 08.02.04 BogocHad:keHHe H BOJAOOTBEICHHE,
pa3padorannbie npenogasarejsem I'bOY CIIO
IOxHO0-Y pajibCKOro rocy1apcTBEHHOr0 TEXHUYECKOr0 KOJJIeIkKA.
Xammaosoii U.B. n Crapuxkosbsim /1. K.

MeTouueckne pEeKOMEHIAIUN 10 BBIMOJHCHUIO IPAKTUYSCKUX U
1a00paTOPHBIX pabOT COCTABJICHBI B COOTBETCTBHHM C paboyeit mporpamMMou 110
mucrumnae  «OcHoBbI reopesnm» cnenuaibHoctd 08.02.04 BopocHaOxxenue u
BOJIOOTBE/ICHHUE.

[IpencraBineHHBIE aBTOPOM METOIWYCCKAC PEKOMEHAAIIMM IO BBITOJHCHHIO
MPaKTUYECKUX M JaOOPaTOPHBIX pabOT HYETKO CTPYKTYPHUPOBAHBI U OTPa)KaIOT BCE
TEMBI OCHOBHBIX Pa3/IesIOB AUCIUIUTHHBI «OCHOBBI T€OIC3UM.

Mertoauyeckue peKOMEHIAIUH 10 BBHINIOJHEHUIO TPAKTUYECKUX |
7a00paTopHbIX paboT 1o auciuiuimHe «OCHOBBI T'e0Je3UM» MOTYT  OBITh
HCIIOJIb30BaHbl B 0011e00pa3oBaTenbHblX yupexaeHusax CIIO mng crneumanbHOCTH

08.02.04 BomocHa0xeHHE U BOTOOTBEICHHE.

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



|. MIOACHUTEJIBHASA 3AITMCKA

Jlns 3akpernyieHus TEOPETHUYECKHX 3HAHUM M TMPUOOPETEHUS HEOOXOIUMBIX
NPaKTUYECKUX YMEHHUH IporpaMMor y4yeOHOM AUCHHUILIMHBI MpPEeayCMaTPUBAIOTCS
nabopaTOpHbIE W MPAKTHYECKUE PaOO0ThI, KOTOPHIE TMPOBOAATCS IOCIEC WU3YYCHUS
COOTBETCTBYIOMIECH TeMbl. OTUETOM O BBITOJTHCHUM 3aJaHUN SBISICTCS 3alOTHCHHE
paboueii TeTpaau o qucnuruinHe «OCHOBBI TEOIC3UI.

JlaGopatopHble 3aHITHS  TPOBOMSTCA C UCIIOJIb30BaHUEM MPUOOPOB -
nuBesmpoB: H3, 2H — 10JI, HC 4, VEGA L30; ausenupubix peex: PH — 3000,
VEGA TS 3M; teomonutoB 2T30, 2T5K, VEGA TEO — 20; nazepHoro najibHOMepa
Leica Disto "™ A3.

Hns Gonee 3h(PEKTUBHOTO HCMHOJB30BAHUS BPEMEHH, OTBOAUMOTO JIJIsi

MPOBEICHHS MPAKTHUYECKUX M JAaO0OpaTOpPHBIX 3aHATHHA, HEOOXOAWMO, YTOOBI
CTYJI€HTBI TOATOTOBWINCH K padoTe 3apaHee. OHU JOJKHBI OTYETIMBO MPEICTABIATH
ce0e 1eIb KaXKJI0T0 3aHATHS, €€ TEOPETUYECKUE OCHOBBI, YCTPOUCTBO I'€0I€3UYECKUX
npuOOpOB, TPHUMEHSEMBIX B paborTe.
MIPOBEJCHUIO 3aHATUN J0KHA KOHTPOJIUPOBATHCS. UeM 0oJiblie caMOCTOSTENIbHOCTH

IIPpOABUT O6yanOIHHﬁCH IIpKY BBIITOJIHCHHUH 3aHaHHﬁ, TeM OOJbIle 3HAHUM U YMGHI/Iﬁ

HOI[FOTOBJIGHHOCTB 06yt1a}01111/1xc;1 K

OH MHOJIYYHT.
Kon Ymenus 3HaHus

IIK, OK, JIP
OK 1-11 - YUTaTh TONOrPaUUECKyIO KapTy; - OCHOBHBIE T'€0IC3UYECKUE ONPEICIICHHUS;
K 1.1- 1.7 - OmpefensTh Ha KapTe [UIMHBI, | - METOAbl M NPUHLHUIBLI BBINOJIHEHUS
JP 1 OpPUEHTAIMOHHBIE YIJIbI TMPOEKTHBIX | Ie0JIe3NYECKUX pabdoT;
JIP 2 JIMHUM, KOOPJUHATHI M BBICOTHI TOUYEK; | - T€0/1€3UYECKHUE TPUOOPBI;
JIP 4 - 0 M3BECTHBIM KOOPJIMHATaM | - OCHOBHBIE TI€OJE3UYECKUE  3a/laud,
JIP 10 OTPENIETISATh TOJOKEHHE TOUYKH U | peliaeMble 1Mo KapTe;
JIP 11 IPOEKTHON BEIWYMHBI HA MECTHOCTH | - CHOCOOBI M IpaBHJIa T€0e3MYECKHX
JIP 13 MHCTPYMEHTAJIBHBIMU METO/IAMM; U3MEPEHHUI;
JIP 14 - 00pabaThIBaTh pe3yabTaThl MOJEBBIX | - OCHOBHBIE BUJBI T'€0JIE3UYECKUX PAaOOT
JIP 15 WU3MEPEHU; IIpU NPOEKTUPOBAHUU, CTPOUTEILCTBE U
JIP 16 - OpPUEHTHPOBATBHCS IO YEPTEKaM M | IKCIULyaTallMH COOPYKEHUM.
JIP 17 CXeMaM CeTel Ha MECTHOCTH.

[Ipu BBITIOJIHEHUH MPAKTUYECKUX U JTAOOPATOPHBIX padOT CTYIEHTHI HE TOJIBKO

OBJIaACBAIOT 3HAHUAMH, HO U HpI/IO6p€TaIOT YMCHHA U HABBIKH, H€O6XOJII/IMBIC UM B

JaJbHENIIEH I03HABATEIbHOW W TPYJIOBOM JESATEIBHOCTH.




IlepeyeHb NpPaKTHYECKUX U JA0OPATOPHBIX PadoT s CIEHAJIBHOCTH

IlepeueHsb MpakTHYECKUX PadoOT

KomnuectBo
No 9acoB Ha
HammeHOBaHME IPAKTHYECKUX pPadoOT
/i BBITIOJTHCHUE
paboThI
1 Pemenne 3amay Ha MaciTaOsbl. 2
2 Onpenenenre BBICOT TOYEK. BpluncieHue ykKIoHa 2
JIMHUU ¥ TIOCTPOCHUE MPODUIIS.
3 OmnpeneneHre OpUSHTUPHBIX YTIIOB JIMHUM. 1
4 Onpenenenue KOOpPAUHAT TOUEK. 1
5 BrruucnurensHas 00paboTKa TEOIOJIUTHOTO X0/1a. 2
6 HaHeceHune To4ek TEOIOJIMTHOTO X0/1a Ha TUIaH. 2
7 CocraBneHue MpoOEKTa BEPTUKAIBLHOM IIaHUPOBKHU 2
y4JacTka.
8 O06paboTKa MaTepuaioB MOJIEBOTO TPACCUPOBAHUS. 2
9 [TocTpoenue mpoduiis U pacyeT MPOESKTHBIX AIEMEHTOB. 2
Hroro 16
Ilepedyennb 1a00paTOPHBIX padoT
KomnuectBo
No 9JacoB Ha
HaunmenoBanue nabopaTopHBIX paboT
/i BBITIOJTHCHUE
paboThI
1 Pabora ¢ TeomomuToM. BeInmoNIHEHHWE  MOBEPOK 2
TEOJIOJNTA.
2 W3mepeHne yrioB TEOJOJUTOM. 2
3 Pabora ¢ wHuBemupom. OO0paboTka pe3ynbTaTOB 2
HUBEJIMPOBAHMUSI.
4 BrIHOC B HATypy MPOEKTHBIX 3JIEMEHTOB. 2
HToro 8




HNHCTPYKIUA
10 TeXHNKe 0e30MaCHOCTH NPH BHINOJHEHUH J1a00PATOPHBIX H

NMPAKTHYeCKUX padoT

[Ipu BBIMOJHEHUU MPAKTUYECKUX U JAOOPATOPHBIX PabOT CTYIEHTHI JTOKHbI
coOJII0/IaTh CIEeAYIOIIME MTpaBuila TEXHUKU 0€30MacHOCTH:

1. CryneHt, Haxomsich B Ja0OpaTOpUHU, JOJDKEH OBITh MpeneIbHO
JTUCHUIUIMHUPOBAHHBIM W BHUMATEJbHBIM, OECHPEKOCIOBHO BBINOJIHATh BCE
yKa3aHus MpernoaBaress.

2. Ilepen HauagoM pabOTHI C MHCTPYMEHTaMU M MPUOOpaMH BHUMATEIHHO
U3YYUTE UX YCTPONMCTBO U UHCTPYKIIMH 10 UX MOJIB30BAHHUIO.

3. He pa3pemraercs pa3dupats npuOOpl 1 HHCTPYMEHTHI.

4. He nomyckaetcst 0€30TBETCTBEHHOTO 00palieHus ¢ mpubopamu.

5. He paspemaercss mpsiMoe HaBEACHHME JIa3epHBIX MPUOOPOB HA COJHIIE,
HaMEpPEHHOE OCJIEIUICHHE TPEThUX JIULI.

6. He ucnone3yiite nazepHble mpuOOPHI BOJIMU3U OT caMuX ceOsi B TeUCHUE
JUTUTEJIbHBIX NIEPUOJIOB BPEMEHHU.

7. HanenuBanue TEJIECKONUYECKOT0  BHU3Mpa Jla3epHOro mpubdopa
HETOCPE/ICTBEHHO Ha COJHIIE WJIM Ha OTPAXEHHBIN JTa3epHBIN JTyd (OTpaKEHHBIA OT
METaJUIMYECKUX WJIM 3€PKAJIbHBIX MOBEPXHOCTEW M T.I.) MOXKET MOBpeAuTh Bamm
rjiasa.

8. O Bcex 3aMEUEHHBIX CIIy4asX HEUCHPAaBHOCTH B paboTe mpuOOpOB U
HapylIEHUs TpaBW TEXHUKA O€30MacHOCTH CTYJIEHT JODKEH HEMEIJIEHHO
COOOIINTH MPETOAaABATEINIO.

9. Ecnu npowu3olien HeCYaCTHBIN cliydail, TO clieyeT HEMEAJICHHO COOOIIUTD

00 5TOM IpernoaaBaTelto.



Ilpakmuueckaa paboma: Pewenue 3a0au na macuimaoul.

ILlenv padomeur.
1. Hayuumovcsa onpedensmb OnuHbl OmMpe3Ko8 HA NlaHe 6 mepax OluUHbl Ha
MeCcmHOCMU U OMKIA0bleamsv 3a0aHHble ONUHbL HA NIAHe.
2. Pazsumb HaBbiKU BbINOJHEHUS MEeMPUYECKUX U3MEPeHUll Ha monozpaguieckom
niaue (kapme).
3. Hayuumuca paccuumsigams mouHoCms Macuimaoa.
Obecneuenue:
- NUCLMEHHO - YePMENHCHbIEe NPUHAOIEHCHOCU,

- pabouas mempaosn.

B pe3yabTaTe BHINNOJHCHUA NIPAKTHICCKOTO0 3aJaHUA CTYJACHT JO0JIKCH:

3HATb: CYTb I'COACZHUYCCKHUX TMOHSITHU: MaCHITa6, TOYHOCTDb MacmTa6a, KapTa, IlJIaH,
TOPU30HTAJIBHOC ITPOJIOKCHHC.

YMETDb: ONPCACIATL AJTWMHBI OTPE3KOB Ha INNIaHEC B MEpaxX AJIWMHBI HAa MCCTHOCTH U

OTKJIaJIbIBATh 3aaHHBIC JJIMHBI HA ITJIAHC, BBINIOJIHATE MCTPHUUYCCKUC H3MCPCHMHA.

MeTtoanka BbINOJHEeHUs PA0OTHI.

Pazmepsl  ydyacTKOB  3€MHOM  IOBEPXHOCTM M  IPEIMETOB, Ha HHUX
PacHoJIOKEHHBIX,
TaK BEJIMKH, YTO OHU HE MOTYT ObITh H300pa’keHbl HA Oymare 0€3 COOTBETCTBYIOLIETO
yMeHblleHus. YToObl m300pa’keHHe MECTHOCTH Ha IUIaHe ObLIO0 MOJ00HO caMoif
MECTHOCTH, BCE TOPU30HTAJIbHBIE MPOEKIIMH JIMHUA MECTHOCTH M300pakaroT Ha IJIaHe
YMEHBILIEHHBIMU B OJIMHAKOBOE YHCIO pa3. CTeneHb TaKOro YMEHbIICHUS] HAa3bIBACTCS
MacIITaboM IJIaHa.
1. Omnpenenuts 1o AUarpaMMe MOMEPEeYHOro Macirada JUIMHY OTpe3Ka Ha IUIaHE B

Mepax JUIMHBI Ha MecTHOCTH B MaciTade 1:500.
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[Tonepeunsrii  macmrTa®d MPUMEHSIOT I8  U3MEPEHUH U TMOCTPOSHUM
MOBBIINIEHHOW  TOYHOCTH. OOBIYHO TOMEpPEeYHBIM MacmTad TpaBUPYIOT Ha
METAJUIMYECKUX TUIACTUHAX, JIMHEHKAX, WIM Ha TPAHCHOPTHUPAX, & TAKKE OH MOKET
OBITh MOCTPOEH Ha YEPTEXKE JJIs1 3aJaHHOTO YMCIOBOIO MaciuTaoa.

[Tonepeunsrit macmtad cTposT cieayromuMm obpazoMm. Ha mnpsmoit nuHuun
OTKJIQJIIBAIOT HECKOJBKO pa3 OCHOBaHME MaciiTada paBHOE 2CM, Ha3bIBaeMOe
ocHoBaHueM MaciTaba. [lepBoe ocHoBanue fensaT Ha 10 paBHBIX YyacTeld U Ha MPaBOM
KOHIIE €ro MUIIYT HYJIb, a4 HAa JICBOM — TO YHUCJIO METPOB WU KHUIOMETPOB, KOTOPOMY
Ha MECTHOCTH COOTBETCTBYET B JJaHHOM MacuiTabe ocHOBaHue. BrpaBo OoT Hyssl Haj
KaXIbIM JICJICHUEM HAJIKCHIBAIOT 3HAYEHUSI COOTBETCTBYIOIIMX PpACCTOSIHUM Ha
MecTHOCTH (cM. puc. 1). M3 Kakaoil TOYKM MOJIMCAHHOTO JIE€JICHHSI BOCCTABIISIOT
MEePIEHAUKYJISIPbI, Ha KOTOPBIX OTKJIAJBIBAIOT JECITh OTPE3KOB, PABHBIX IECITOMN
IO OCHOBaHWS. Yepe3 TOUKH, ITOJIYyYEHHBIE Ha TMEPHEHAUKYJIAPAX, HPOBOAST
NpsAMBIE JIMHWUM, [apajuleibHbIE OCHOBAaHHUIO. BEpXHIOW JMHUI0O HaJ NEPBbIM

OCHOBAHHEM ACIIAT TAKXKC Ha ACCATH PaBHBIX JacTeu. HOJ’Iy‘leHHBIe TOYKH BCPXHUX H
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HIWKHHUX JICJICHWM Ha TMEPBOM OTPE3KE COEAMHSIOT, KaK IMOKa3aHO Ha pUCyHKe 1.
[TonyueHHble TMHUKM HA3bIBAIOTCA TpaHCBepcaldsiMu. PaccTosiHue MeXIy CMEXKHBIMU
TPAHCBEPCAISIMU COCTABIIAIOT JAECATYIO JOJIKO OCHOBAHHUS, a MEXKIy HYJIECBOU
BEPTUKAIBHOW JIMHUEN U CMEXHOW C HEW TPAHCBEPCAIBIO — OT OJTHOW COTOM JOJIH JI0
JICCSITON.

JInuHy NUHUM Ha 1J1aHe OepyT B pacTBOP IUPKYJsS W TNEPEHOCAT €ro Ha
HIDKHIOIO JIMHUIO MacmTaba. Ecnu uriibl HOXKEK LUPKYJsl TOYHO COBHAAAOT C
JEJICHUSIMU MaciiTaba, JeIatoT OTCYET PaCCTOSHUA.

Ecau HOXKM UHPKYJss HE TOYHO COBIIQJAIOT C JICJICHHUEM MaciTada, ero
MepEeMEIAlOT BBEPX OT OJHOM Mapasjiesil K JPyrou, Mmoka urijia JICBOM HOXKU OyJeT
TOYHO JIEkKATh HA HAKJIOHHOM MPSIMOi, a UTJia TPaBOM HOKKU — HAa BEPTUKAJIM CIIpaBa

OT HYJISI MJIM Ha HYJIC.

-
o

A
\
ks

Puc. 2

JlnuHa oTpe3ka Ha TJlaHEe B Mepax JJIMHBI Ha MECTHOCTU (CM. puc. 2) B
maciarade 1: 500 cocraBister 17,8 M.
2. OTIOXUTH 33JJaHHYIO IJIMHY Ha MarpaMMe IOIMEepeyHOro Macirada.

TpeOyercs Ha mian macmTada 1: 2000 HaJTOXUTh JTMHUIO MECTHOCTH, PABHYIO
110,8 m (cM. puc. 3). Paccyxnaem Tak. BripaBo OT HyJisl 0 BTOPOW BEPTHKAIA UMEEM
80 M, ceMb JeNIeHH cieBa OT HyJs naroT (7*4) 28 M; 2,8 M MOTy4YUM, MOJTHUMASICh
BBEPX MO HAKJIOHHOM mpsMoi 10 ceapmoil ropusonTanu (7*0,4). [ToctaBum Ha 3TOM
TOPU30HTAIM WIJIbl HOXKEK IUPKYJS, MOJY4YHMM B PAcTBOpPE LMPKYJSI OTPE30K Ha
maHe, paBHblid 110,8 M Ha mecTHOCTU. He MeHss pacTBOpa LUPKYJIsA, 3TOT OTPE30K U

HaKJIaabIBacM Ha IIJIaH.



M 1: 2000

Puc. 3
3. Omnpenenutsd IIMHY OTpe3Ka 0 AMarpamMMe JJHHEHHOTro Maciitada B Mepax JITMHBI

Ha MecTHocTH, B Macmrade 1: 500, 1: 10000.

JlunelHpli MacmTad TpencTaBisieT coO0W TPSIMYIO JIMHHUIO, Ha KOTOPOHU
OTJIOKEH Psii PaBHBIX OTPE3KOB, HA3bIBAEMBIX OCHOBaHMEM Maciutada. Yaie Bcero
OCHOBaHHE MacIlTada MIPUHUMAIOT PABHBIM 2 CM.

MacmTad ctpost Tak. [IpoBoaAT mpsMyro, Ha HE OTKJIAIbIBAIOT HECKOJIBKO
OTpE3KOB, paBHbIX 2 cM. IlepBbiil oTpe3ok aemar Ha 10 gacrell. B koHUE Kaxaoro
OCHOBAHMsI CIpaBa M Cl€Ba OT HYJS NOJANHUCHIBAIOT JJUHY JIMHUU COOTBETCTBEHHO

YUCIEHHOMY MaclTaly (puc. 4).

MocTpoeHne nuHenHoro macwrtaba YcTaHoBKa pacTtBopa

UUpKyna-namMmepurtensa
IIIlIIIIIII 2cm |_EM—I 2cM l

|  9ecamesie donu | uernbie ocHosaHusi

|
|

OuuncpoBka nMHenHoro macwutaba
M 1 : 10000

10 5 0 2cm 10 2cm 20 30 "OXK +2,8%B
i 8
96

97 98 99

OTcyeTbl NO Anarpamme macwtaba

M 1 : 10000
200 100 200 400 600
200 d=230 m
M 1 :500

30

d=11,5m

Puc. 4. JIlunenHbiii Macirad
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[Tycth TpebyeTcs mo KapTe OMpeneuTh PAaCCTOSIHUE MEXAy Toukamu A u B.
Y cTaHaBIMBAIOT IUPKYJIb HA KapTe TakK, YTOOBI UTJIa OJTHOM €ro HOXKKHU ObLTa B TOUKE
A, BTOpOil — B Touke B. 3aTreM pacTBOp LUpPKy/Is NPUKIAIBIBAIOT K JUHEUHOMY
MacmTaly Tak, 4TOOBI TpaBas HOXKa COBIAJia C JICJICHHEM OCHOBAaHWs, a JieBas
HO’XKKa Tomnajga Ha JIEBOE OCHOBAaHHUE, MO KOTOPOMY M JEJAIOT OTYET PACCTOSIHUSL.
OTpe3ku Ha MJIaHe, KOTOpbie OOJIbIIE JJIMHBI JIMHEWHOro MaciiTadba, U3MEPSIOT 10
YacCTsM.

JlniHa oTpe3ka Ha IJlaHE B Mepax JJIMHBI Ha MECTHOCTH (cM. puc. 4) B
macmTade 1: 500 cocraBimsier 11,5 M; B Mmacmrabe 1:10000 coctaBaser 230 m.
4. OnpenenuTs pa3Mepbl CIOPTUBHOM  IUIOMIAIKH, pacmoJIO)KEHHOM — Ha

tonorpaduyeckoM iane (ctp. 14). Macmrab minana 1: 2000

JTAHO: PEILIIEHUE:

Sp;=19 wmm Smi=Sp;-m

Sp,= 11 mwm. Sm=5Sp, - m

M 1:2000

HAMTU:

Sm; =? Smi =19 - 2000 = 38000 MM = 38 m
Sm, =7 Smz=11 - 2000 = 22000 MM =22 M

OTBET: CnopruBHas IJI0MAAKa UIMEET pa3MephI
Ha MecTHOCTH 38; 22 M.

5. Beiueptuth B 0TBeZiecHHOM MecTe B maciuTtade 1: 2000 3gaHue ¢ pazmepamu
Ha MecTHOCTH 20x20 M:

[[IupuHa n qnuHHA 37aHUS Ha MecTHOCTH cocTtaBisier 20 M. Halitu Bemuuuny
M300pakeHMsl 3TOTO 3/1aHusl Ha yeprtexke MacmTada 1: 2000,

S, =20m/2000=0,01 m=10 mMm.
6. Onpenenure TOYHOCTH MACIITa0OB:

TouHoCTh MacHITaba UMEET OOJIBIIIOE MPAKTUUYECKOE 3HAUCHHE.
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[To ToyHocTH MacmTaba ycTaHAaBIUBAIOT, MPU M300PAKEHUU KaKUX OOBEKTOB
Ha IJJaHE MOXXHO COXPaHWUTh MOJ00Me, Kakue OOBEKTH B JAaHHOM MaciiTabe He
M300pakaroTCs.

Hampumep, 00beKkTh pazMepoM MeHee 2,5 M He MOTYT ObITh HAHECEHBI Ha IJIaH
macmTaba 1: 25000, ux onmyckaroT Ui U300pa)kal0oT BHEMACIITAOHBIMU YCIOBHBIMU
3HAKaMHU.

TounocTs macmrada 1: 25000 paHa 2,5 M.

PacyeT MOXHO BECTH cleAyOIUM 00pa3oM:
B1cMm—250wMm;

B1wMMm-—25wMm;

B0, mMmMm—25M mwmu tm=0,1 mm - 25000 = 2,5 m.

Tonorpadudeckuii miaxn

66,2

66,0
80,0
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Ilpakmuueckan paboma: Onpedenenue vicom mouek. Boruucnenue yknona

JIUHUU U nOCmpoeHue npoduns.

Llenv padomeut:

1. Pazsumv nagviku umenus penvega.

2. Hayuumucs onpedenamb 8blcom)y ceyeHus penveqha, 8blCOMmbl MOYEK, JeHCaujux
MeHCOY 20PUBOHMATAMU, VKIIOHbL TUHULL.

3. Pazsumb HaBblKU NOCMPOEHUs. NPOOOIbHO20 NPOQUIsi NO JUHUU 3A0AHHOU HA
YyueOHOM niaHe.

Obecneuenue:

- NUCbMEHHO - YePMEINHCHbIEe NPUHAONEHCHOCTIU,

- pabouas mempaoe.

B pe3yabTare BbINOJHEHHUS NPAKTHYECKOT0 32IaHUA CTYACHT J0JIKeH:

3HATH: CYTh TI'€0JIC3UYECKUX IMOHATHI: BBICOTA TOYKH, BBICOTA CEYEHUs peibeda
npouiib, TOPU3OHTAIb, YKIOH; M300pakeHWe OCHOBHBIX ¢GopM penbeda
TOPU30HTAIISIMHU.

yMeTb: OIPEIEIATh: BBICOTHI TOYEK, JISKAMMUX MEXKAY TOPU3OHTAISIMU; BBICOTY
cedyeHus: penbeda; BBIYUCIATH YKIOH JIMHUM, CTPOUTH MPOJOJIBHBIA MPOQHIb MO0

3aJIaHHOMY HaNpaBJICHUIO, YATATh TONOTPAPUUECKYIO KAPTY.

MeTonmca BBIINTIOJIHCHUSA 3a1aHUAA.

1. [lognumuTe Ha3Banue Gopmbl penbeda:




N3006paxenne oCHOBHBIX (popM penbeda npeacTaBIeHo Ha PUCYHKE 5.

5. Cednosuna

Puc. 5. M3o0paxkenne oCHOBHBIX (opM penbeda TOPU30HTATISIMH

2. I[aH IUIaH C TOPHU30HTAJLIMH. OHpCI[CJII/ITe BBICOTY CCUHCHUA peJILe(ba:

1

—

/""

.

1-1m
[Tpu BbIcOTE ceuenus 0,5 U 1 M yTONIIAIOT KaXkAYI0 TOPU30HTANb, KPATHYIO 5 M
(5, 10 ..., 115, 120 M u T.1.), ipu ceueHun penbeda yepes 2,5 M — TOPU3OHTAIIH,
kparabie 10 m (10, 20, ..., 100 M 1 T. 1.), IpU CEYEHUH 5 M YTOJIIAIOT TOPU3OHTAIIH,

KpaTHble 25 M.
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Jlnst omipenenieHnst BBICOTHI penbeda B pa3pbhiBax YTOMIMICHHBIX M HEKOTOPBIX
JIPYTUX TOPWU3OHTAJEH TOMMUCHIBAIOT WX OTMETKH. [Ipu 3TOM ocHOBaHHS IHOD
OTMETOK FTOPU30HTAJIEN CTABIT B CTOPOHY IMOHMKEHHS CKATa.

3. Onpenenuth Ha TomorpauIecKoM TUIaHe OTMETKH T.1 u T.2.

Ecnam Touka pacnosio’keHa Ha TOPU30HTANM, TO €€ OTMETKA paBHA OTMETKE
ropu3oHTanu. Korga Touyka HaxoAWTCS MEXAY TOPU3OHTAISIMA C Pa3HbIMHU
BBICOTAMH, €€ OTMETKAa OMPEAENIeTCs HWHTEPIOIUPOBAHUEM (HAXOXKJICHUEM
MPOMEXKYTOUHBIX 3HaueHWi BenuuuH). T.1 ©U T.2 pacnoyioKeHbl MEXIY
ropu3oHTaIsIMU. [1oaTOMY 4TOOBI ONMpenenuTh OTMETKH 3THUX TOYEK HE0OXOIuMO
yepe3 T.1 ¥ T.2 NpoBECTH MPAMYIO JUHHUIO OT HAWUMEHBIIEH TOPU30HTAIN JAHHOU

TOYKH 10 HauOOJIBIIICH.

Tonorpadguueckuit mian

=
=
(82}
o™
o
-+}
o
o
=
@O
C




- oT™MeTKa T. | onpenensercs mo ¢popmye:

H;= H,.+h-(c/d),

rae  H,;. — oTMeTka Majol TOpU30HTAIH;
h - BeIcOTa ceueHus penbeda;
C - PaccTOsIHHE OT T. 1 A0 Majoil rOpU30HTAIIH;

d- PaCCTOAHUC MCIKAY T'OPU3OHTAJIAAMU.

Hcxoanbie qaHHbIC T. 1:

H,,.= 156 m;

h=1wm;

C= 3 MM Ha IUIaHE;

d= 7 mwm Ha miane.

Ecnru M 1 : 2000, To c =3 MM Ha Ij1aHe = 6 M Ha MECTHOCTHU

d=7 wmwm Ha iadHe = 14 M HA MECTHOCTHU

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

- OTMETKY T. 2 OIpe/eIisieM aHAJOTUYHO OMPEACIICHUI0 OTMETKH T. 1

Hcxomuble TaHHBIE T. 2.

H,. = 154 Mm;

h=1wm;

C = 2 MM Ha IIJIaHE;

d = 6 MM Ha 1IaHE.

Ecru M 1 : 2000, To ¢ =2 MM Ha IuiaHe = 4 M Ha MECTHOCTH

d=6 ™M Ha miIaHe = 12 M Ha MECTHOCTH

Hy=154+1 - (4/12)=154,33 m.
15



4. OnpenensieM YKJIOH JUHUU 0 (hopmyIie:
I, = (Hy—Hj) /d - 100%,
rie d — 3ajoeHne, KOTOpoe Ha IIaHe paBHO 38 MM, HA MECTHOCTH 76 M.
10=(Hy—Hy)/d-100%
I, = (154,33 - 156,43) /76 - 100 % =- 2,76 % = - 27,6 %o
11 = (156,43 — 154,33 ) /76 - 100 % = 2,76 % = 27,6 %o

5. [locTpoutk mpoduiib MECTHOCTH MO 33JJaHHOMY Ha KapTe HampasiaeHuto. [Ipodpunem
Ha3bIBAETCA YEPTEXK, M300paXKarolluii BEPTUKAIBHBIM  pa3pe3 MECTHOCTH B
yMEHbIIIEHHOM BUJie. Pu3nyeckasi MOBEPXHOCTh 3eMJIM B OOJIBIIMHCTBE CIIy4aeB UMEET
IJIaBHOE, KPUBOJIMHEHHOe ouepTanue. [Ipoduib BbluepumBaeTcs B BHJE JIOMaHBIX
JUHAM TIO OTMETKAM XapaKTEPHBIX TOUYEK MECTHOCTH. PaccMoTpum mOCTpoeHHUE
npoduiis Ha KOHKpeTHOM Tipumepe. [lycts Tpedyercs mocTpouTh Npopuiib MECTHOCTH
no nuauu AB. Jlng atoro nunuto AB mepeHocsT B Mmacmitabe kapThl Ha Oymary u
OTMEUAIOT Ha HeW Touku 1, 2, 4, 5, 7, 9, B KOTOPBIX OHA MEPECEKAECT TOPUZOHTAIH, A
TaK)Ke XapakTepHble TOYKH penbeda (3, 6, 8). Jlunus AB ClayXuT OCHOBaHUEM
npoduns. BasTeie ¢ KapThl OTMETKM TOYEK OTKJIAJLIBAIOT HA TMEPIEHIUKYIISpax
(opauHaTax) K oOcHOBaHUIO mpoduias B MacmrTadbe, B 10 pa3 mpeBbIIIAOIIEM
TOPU3OHTANbHBIN MacimTad. [lomydeHHbIE TOYKHM COEIUHAIOT IIJIABHOW JIMHUEH.
OOGbIYHO OpAMHATHI MPO(UIS YMEHBIIAIOT HA OJHY U Ty K€ BEJIUYUHY, T.€. CTPOST
npoduiib HE OT HYJIA BBICOT, @ OT YCJIOBHOrO ropu3oHta YI' (Ha puc. 6 3a yCIOBHBIN

TOPU30HT MPUHSTA BbIcOTa, paBHas 100 m)

150
| l
120
A B yr it s st ss =
\2\3 /4 RIFFE FEE S8 %

Puc. 6
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Ilpakmuueckan paboma: Onpedenenue OpueHMUPHLIX Y2108 TUHUIL.

ILlenv padomeur.

1. Hayuumbwcs onpedensmb opueHmuposanHwle yeibl JUHUL N0 NIAHAM U KAPMAam.

2. Pazeumv HABbIKU NPUMEHEHUSL (DOPMYI CBA3U MeHCOY PYyMOAMU U OUPEKYUOHHBIMU
yenamu.

Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHADTICHCHOCTIUL,

- pabouas mempaoe.

B pe3ysabTraTe BbINOJHEHHUS NMPAKTHYECKOT0 32IaHUA CTYACHT J0JIKeH:

3HATH: CYTh T€O0JIE3UYECKUX TMOHATUM:  a3uUMyT, pyMO, IUPEKIMOHHBIN YTOJI,
CKJIOHEHHE MAarHUTHOM CTPEJIKH, COJTMKEHIE MEPUIUAHOB.

yMeThb: U3MEPSATh OPUEHTUPHBIC YIJIbI HAMPABICHUN, BBIYUCIATH PyMO, COJMKEHUE
MEpHU/IMaHOB, UMEsl 3HAUEHHUE yTJIa B MUHYTaX BbIpaXkaTh €ro B Ipajlycax ¢ TOUHOCThIO

0°01".

MeToauKA BBINIOJIHEHHUS] 3aIaHMS.

l. Yron o naH B MUHYTax, BBIPA3UTh €r0 B rpagycax ¢ TouHOCThIO 0° 01’

o = 3467

1) 3467 : 60" =57°

2)57° - 60" = 3420’

3) 3467' - 3420'=47'

Otset: 57°47'

2. Ha mnpenocraBineHHOW Tonorpaduyeckoi Kapte U3MEPUTH IIPU ITOMOIIU

TPAaHCIIOPTUPA BHYTPEHHHUE YIJIbI TOJIUTOHA.
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Bo= 110%  B3=93°: B,=128°;  PBs=126°;

TEOPETUYECKAsi CYMMa YIJIOB BbIUMCIIAETCS 1O (hOpMyJIE:

ZBT@OP. = 1800 : (n'Z),

II€ N — YUCJIO YIJIOB B IIOJINTOHE
2 Breop. = 180° - (5-2) = 540°
3. Ha Tonorpaguyeckom kapTe mpu NOMOLIY TPAHCTIOPTUPA U3MEPUTH TUPEKIIMOHHBIN

yroJl ¥ a3UMyT JUHUH 1-2

JIJ'ISI U3MEPCHUA JUPCKOMOHHOTO YyIJla JIMHUKW 4YCPC3 HaYaJIbHYIO €€ TOUYKY

MMPOBOJAT JIMHUIO, IMAPAJIICIIBHYIO OCHU a6CI_[I/ICC, N HCIIOCPCACTBCHHO IIPpHU ATON TOYKE

VU3MEPAIOT TUPEKIMOHHBIN YTOJL.
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JIns HEemOCpPEeNCTBEHHOTO W3MEpPEHHs WCTHUHHOIO a3suMyTa JIMHUM 4Yepe3 €€
HAaYaJIbHYI0 TOYKY MPOBOASAT MEpUIMaH (MapajyielbHO BOCTOYHOM WM 3amaJHOu

paMKe TpaHeHI/H/I) U OTHOCHUTCJIIBHO HECTO I/IBMepI/ITB a3I/IMYT.
o 12 =67°
A 12=65°

4. BeraucanTh TUPEKIIMOHHBIE YTIIBI THHUH IO hopmyIe:
O23=012+180° -PB2 ,rme
Ol 12 - JTUPEKIIMOHHBIA YTOJI JUHUHU 1-2
B2 - BHyTpeHHMIi Yoy MOJMIoHa
Ol 34 =023+ 180° -fs
Ol 45= 0 34+ 180° - B4
Ols1= 0 a5+ 180° -fs
Ol12= 051+ 180° - P
3HaYE€HWE HCXOJHOTO0 JUPEKIIMOHHOTO yIja 0., MPUHATH U3 HCXOIHBIX
JTAHHBIX.

KoHnTposnieM BBIYMCIECHHN TUPEKUIMOHHBIX YIJIOB CIYXKWT IOJIYyYEHUE B KOHIE

BBIYHCIICHUN HaYalbHOTO IUPEKIIMOHHOTO yTJia 0y
023 = 67°+180°-110°=137°

oL 34 = 137° +180° - 93° =224°

0L 45 = 224° + 180° - 128° =276°

0L 51 =276° +180°-126°=330°

0L 12 =330° +180° - 83°=427°-360°=67°
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5. [lomyueHHble JaHHBIC 3aHECTH B TAOJIMILy, BBIPa3uTh pymoO.

r
Ne
TOYCK * Ha3zBanue pym0a, popmyia 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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Ilpakmuueckaa paboma: Onpedenenue KOOpPOUHAmM MOYEK.

Llenv padomeur.

1. Hayuumucs onpedensims npsamoy2oibhvie U ceozpapuieckue KoopoUHamsl mouex,
3A0AHHbIX HA monocpaghuieckou kapme.

Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHAODTIEHCHOCTIU,

- pabouas mempaoe.

B pe3ysabTrare BbIIOJHEHHUS NMPAKTHYECKOI0 32JaHUA CTYACHT J0JIKEH:

3HATh: CYTh I€OAEC3UUECKUX NOHATUNA: MEPUINAH, apAJUIEIIb, DKBATOP, AITOPUTM
OIPENEIIEHNs] KOOPIUHAT TOYEK.

yMeThb: ONpPENENATh reorpauueckue W MpsIMOYTOJIbHbIE KOOPAMHATBHI TOYEK, IO

HN3BCCTHBIM KOOPpAHMHATAM HAXOJAUTHh MCCTOIIOJIOKCHUC TOYKH HA KapTcC.
MeTomea BBIINIOJIHCHUA 3aJaHUA

1. Onpenenuts reorpapuyeckue KOOpAUHATHI TOUYKA A Ha TONOrpapuUecKoil KapTe

puc. 8.
I'eorpaduyeckue xoopaunatel Toukn A mmpory (P um  jmoarory A

OTNpENENSIIOT Ha IUIaHE WM KapTe, MOJIb3ysCh MHUHYTHBIMHM IIKaJlaMH pPaMOK
Tpaneuuu. J{Jig onpeneneHus upoThl Yepe3 TOUKY A MPOBOJAT JUHUIO NAPAIEIBHO
paMKaM Tpamenuii u 6epyT OTYEThl B MECTax MEPECEUCHHs CO IIKAJION 3araJHoN Wiu
BOCTOYHOU pamok (puc. 7). AHAJIOTUYHO JJIsl OMPEACIICHUS JOJTOThI Yepe3 TOUKy A

MPOBOJIAT MEPUANAH U OEPYT OTCUETHI MO MIKaJIaM CEBEPHOM HIIM F0’KHON PaMOK.
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2. OnpenenuTh IPSIMOYTOJIbHBIE KOOPIUHATHI

10" wwpoTe

1" wHpoTel
-

40’ i MNaenoso 12 km

18°00" 437 ' los 09 10 I 11

Puc. 7. Tonorpaduueckas 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"

KapTe puc. 8.

T.B wu 1. Ha Tomorpadudeckoii

[IpssMOyTrOJIbHBIE ~ KOOPAMHATBI ~ TOYEK  ONPENEHAIT  OTHOCUTEIBHO

KHUJIOMCTPOBBIX JIMHUN CETKHU.

Touka B umeer abciuccy HUXHEW KUJIOMETPOBOW JMHUM KBajpaTa Xo=6065

kM. Jlanee u3mepstoT paccTosiHMe AX M MOJIb3YSCh JIMHEHHBIM MacIITadOM KapThl
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ONpENENSAI0T, YEMYy OHO PaBHO Ha MeCTHOCTH. [lomydyeHHyro BemmuuHy 560 M

CKJIaAbIBAIOT C BEJIMUMHOMN a6cu1/1ccm JJMHUH.

* ] LR
Huox. BoKogo,
7 ¢ 50-13
O 45" s ‘9'3
3 ) o
- -1' =
g %o, S
.3 :"'t ]
9 o ; .::'.;i‘;
<l
1718 27,

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

Puc. 8. Tonorpaduueckas 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 paooma: Paboma c meooorumom. Beinoinenue nosepok

meoooiuma.

Llenv padomeut:

1. M3yuums meoodonum.

2. Pazsumv wnaswvixu 06pau;eHu;z C MeoooIUMOM.

omcyemos.
3. Hayuumbcsi 8bInOHAMb NOBEPKU ME0OOIUMA.
Obecneuenue:

- meoooaum;

- pabouas mempaov;

- wmamue,

- BU3UPHBLE Yel,

= NUCbMEHHO - HepmeostCHble npuﬂadﬂeafmocmu.

MEXHUKY H616€a€HM}Z, G3AMUA

B pe3ysabTarte BbINOJHEHHUS JA00PATOPHOI0 3aIaHUA CTYACHT JOJIKEH:

3HATb: YCTpOﬁCTBO TCOA0JINTAa, MCTOAHUKY HABCACHWA TCOJA0JMUTA HAa BUBUPHYTIO LICJIb

H B3ATHC OTCUYCTOB.

YMETh: 06paIHaTBC$I C TCOHOOJINTOM, BBIIIOJHATDE IIOBCPKH TCOAOJIHUTA.

MeToauKA BBINIOJHEHHUS] 3aIaHUSA

1. [ToAroTOBUTHL TEOAOIUT K paboTe (cM. puc. 9).

Jlo Havama pabOTBI C TEOJOJUTOM BHEIIHHUM OCMOTPOM IIPOBEPSIOT €ro

YCTOI\;I‘II/IBOCTB Ha IMITAaTUBC, IINIABHOCTHh XOJa IIOABEMHBIX MW HABOJAIIIUX BHUHTOB,

IIPpOYHOCTb (1)I/II(C3LII/II/I Bpalllaromuxcsa yacTeu 3aKPCIIMTCIIbHBIMHY BUHTAMU.
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S o — o o oo e
4) 5)

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

Puc. 9

2. llepen HayajaoM W3MEpPEHUW TEOJOJUTOM BBITIONHIIOT TOBEPKH C IEJBIO
BBISIBIICHUS TIOCTOSTHCTBA T€OMETPUUECKUX YCIOBHH, U €CIM OOHAPY>KUBAETCS, YTO TO
WM HWHOE TEeOMETPUYECKOE YCIOBHE HE BBIMOIHICTCS, MPOU3BOIAT FOCTUPOBKY
(perynupoBky) npubdopa.

Ecnu TeomonuT noiyyeH ¢ 3aBojia, MOCIE€ PEMOHTA, OT JAPYroro CIelUaIncTa,
710 BBOJA TEOJIOJIUTA B DKCILTyaTallMiO BBHITIONHSIOT TOBEPKH. B mporecce moBepok
YIOCTOBEPSIOTCS B TMPaBWJIBHOM B3aUMHOM TIOJIOKEHUHM oOceil mpubopa (ocH

npeacrasiacHbl 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

[TocrnenoBaTenbHOCTD MOBEPOK TEOIOIUTA CIEAYIOMIAs:

1. Ocb yununopuuecxoeo yposus U Ur npu anuoade copuzonmanvroco Kpyea
00/12/CHA ObIMb NEPREHOUKVIAPHA K 8ePMUKALbHOU OCU 8paueHus npubopa JJ.

[loBepHuTe anmmmagy Tak, YTOOBI OCh YpPOBHS PACIOJIOKHIACH MapajuIeTbHO
MpsIMOM, COEAMHSIONIEH JiBa TMOABEMHBIX BHHTA IOACTaBKH, W BPAIICHUEM HTHX
BHHTOB B MPOTHBOTOJIOKHBIX HAIMPABJICHUSAX BBIBEINUTE IY3bIPEK YPOBHSI Ha
cepenuny. [ToBeprute anunany Ha 90° ¥ TPETHUM MOABEMHBIM BHHTOM yCTAHOBHTE
My3BIPEK YpOBHS Ha CepeauHy. 3aTeM moBepHuTe ammaany na 180° u omenute
CMEIIIEHNE TYy3bIphbKa OT CPEIHEro MOoJIoKeHUsA. Eciu oTkioHeHue OoJbIle OJHOTO
JICTICHUS], BBIMOJHUTE FOCTUPOBKY (TOJOBUHY CMEIIEHUS HCIPABHTE MOIBEMHBIM
BUHTOM ITOJICTaBKH, BTOPYIO MMOJOBUHY FOCTHPOBOYHBIMU BUHTAMM).

2. BepmukanvHas HUmM» cemxu 00INCHA ObIMb YCMAHOBIeHA OMBECHO.

3putenbHy0 TpyOy HABOJSAT HAa OTBEC, HAXOAMIHMICS Ha paccTossHUU 2-10 M OT
teononuTa. [lpn HeCoBIMaIeHNH BEPTUKAIBHONW HUTH CETKH C HUTHIO OTBECA CHUMAIOT
C OKYJIIpa KOJMA4eK, OCIA0SIIOT BUHTHI KOPIYCa CETKH M pa3BEPTHIBAIOT OKYJISIPHYIO
YacTh JI0 COBIAJICHUS BEPTUKAIBLHON JIMHUU CETKU C OTBECOM. 3aKPEIUISIOT BUHTHI U

MTOBTOPSIIOT MOBEPKY.
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3. Buzupnas oco 3spumenvrou mpyovt VNV dondicha 6bime nepnenouxyisipHa K ee
eopusonmanvhou ocu epawjenus HH (konnumayuonuas ouuoka).

VYKIIOHEHUE BU3BUPHOM OCH OT MEPIEHIUKYISIPHOTO €€ IMOJIOKEHUS K OCH
BpaIeHus! TPyObI Ha3bIBACTCS KOJUTMMAIIMOHHOMN OITHOKOM.

J1J1st BBISIBJICHUS KOJUTMMALIMOHHOM OIIMOKHA HEOOXOANMO:

a) HABECTH 3PUTENIbHYIO TPYOy IpPH MOJOKEHUU TEOJO0JUTa «KpPYr CIEeBa» Ha
BU3UPHYIO LI€NIb, YIAJCHHYIO HE MeHee dyeM Ha 50 M, HampaBlieHHE Ha KOTOPYIO
rOpH3oHTAIbHO (OTKIOHeHHe He 6omee 2°) u cHuMHTe mokasamme KJI, ¢
TOPU30HTAJIBHOTO JIUMOA;

0) TOBTOPUTH HABEACHHUE IPH IOJIOKEHUU TEOJO0JIUTA «KPYT CIpaBa» W CHATH
nokazanue KIly;

B) OCBOOOJWUTH 3aKPEMUTEIbHBIA BUHT TOPU30HTAJIBLHOIO Kpyra, MOBEPHUTE
Teomonut Ha 180° i cHOBa 3aKpEIUTE;

I') HaBECTH 3pUTEIbHYIO TpyOy Ha Ty K€ Ledb NPH JBYX ITOJOXKCHHUIX
TeooauTa u cHATh nokaszanus KJI, u KII,

Benuuuny KoJITUMalmOHHOM OITMOKH BEIYUCIUTD MO (hOpMYJIE:

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

Ecnu cpennee apudmernieckoe 3HaUCHUE KOJIUMMAIIMOHHON TTOTPEITHOCTH
npesbimaer 1’

J1yist uctipaBiieHUs KOJUTUMAITMOHHOW OIIMOKH HEOOXO0IUMO:

a) CHATH KOJIMAYeK, 3aKPBIBAIOIINNA JOCTYN K FOCTHPOBOYHBIM BHHTAM CETKU
HUTEHW, HABECTH 3PUTEIIbHYI0 TPyOy Ha YJaJE€HHYIO BHU3UPHYIO II€Jb U CHHUMHTE
nokazanusi KJI (wnu KIT) no ropuzoHTansHOMY KPYTY;

0) BBIYUCIUTH HCIpPABJICHHBIC TMOKA3aHUSl MJII TOPU3OHTAIBHOTO Kpyra Iio
dbopmyre:

KJL,..= KJI — C uim
KIT,,= KIT + C

U YCTAHOBUTC €0 Ha TOPU30HTAJIIBHOM KPYTC,
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B) IEPEMECTUThH FOCTUPOBOUYHBIMA BUHTAMH CETKY HUTEW 10 COBMEILCHHUS €€
MEPEKPECTHS C U300paKEHUEM HaOII0aeMOM TOUKH.

4. Onpeodenenue mecma Hyisi 6epMUKATbLHO20 KpYea.

VYcnoBue B JTaHHOW TOBEPKE COCTOUT B TOM, YTOOBI JOOUTHCS OTCYETA IO
BEPTUKAILHOMY JIMMOY, PaBHOTO HYJIIO, €CJIU IMy3bIPEK YPOBHS OYyJIeT Ha CepelluHe, a
BU3HUPHAS OCh 3pUTEIBLHON TPYOBI - COBMA/IaTh C TOPU3OHTAIBHOM MIIOCKOCTBIO.

[IpakTryecku BU3MpHAs OCh 3pUTEIBHON TPyOBl, KaK MMPaBUJIO, HE COBIAAAET C
TOPU30HTAJIBHOM TUIOCKOCTBIO TEOJIOJIUTa TMPU YCTAHOBKE HYJEBOIO OTCYETa IO
BEPTUKAJIBHOMY JIUMOY, U 3TOT YroJl HECOBNaACHUS Ha3bIBatOT mMecmom Hyaa (MO)

Mecto Hyssli BEpTHKAIbHOIO Kpyra (1umOa) ompeaessieTcss BU3UPOBAHHEM Ha
OJIHY U Ty € TOUYKY IIPH JIBYX MOJOKEHUSIX KPyTa U BBIYUCIISIETCS 10 (hopmyJie

MO =0,5 (KJI + KII)
MO =05- (-3°10"+3°12") =+0° 01
JI71st ucripaBiieHUsI MECTa HYJIsl BEPTUKAIBLHOTO Kpyra He00X0IuMO:
a) CHTH KOJIMAYeK, 3aKPBIBAIOIIUHN TOCTYN K IOCTUPOBOYHBIM BUHTAM CETKU HUTEH,
HaBECTH 3pUTEIIbHYIO TPYOy Ha yJIaJICHHYIO BUSUPHYIO 1IEJb U CHUMHUTE TTOKa3aHUs
KJI (unu KII) mo BepTUKaJIIBHOMY KpYTY;
0) BBIUUCIIUTH UCIIPABICHHBIE TTOKAa3aHUs I TOPU30HTAIBLHOIO Kpyra 1Mo ¢hopmylie:

KJI,.,= KJI - MO unnu

KII,,= KIT - MO
1 YCTAHOBUTE €T0 Ha BEPTUKAIBLHOM KPYTE;
B) MIEPEMECTUThH FOCTUPOBOUYHBIMA BUHTAMU CETKY HUTEH 10 COBMEIICHUS €€
MepeKpecTHs ¢ N300pakeHueM HaOIF0JaeMO TOUKHU.
[Ipu rocTUpOBKE MecTa HYJISI HEOOXOAUMO CJICAUTH 32 MOJ0KEHUEM ITy3bIpbKa
YPOBHS U B ClIy4a€ CMEILECHHS BBIBEIUTE €r0 B CPEAHEE MOJIOKEHHUE MO TbEMHBIMU
BUHTaMH IOJICTABKHU.

5. Topuzommanvnass ocv epawenus mpyoor HH  Oonoicna  Ovimo
nepneHOUKYIApHA K 8ePMUKAIbHOU ocu meodouma JJ.

IIpu 5ToM TpyOy HABOIAT HA MPEIMET, PACIIONOKeHHbI 1o yrioMm 30-50° Hax

TOPU30HTOM; TIEPEBOAAT TPyOy BHU3 HA MOBEPXHOCTHh CTECHBI, (haHEPhI WU JOCKH, U
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MOMOIITHUK KapaHAAlloM OTMEYaeT MPOCKIUI0 TOYKOW. 3areM MepeBOIST TPyOy
4epes 3eHHUT, OBOPAUNBAIOT Teotonut Ha 180°, HABOIAT MepEeKpecTHe CeTKH CHOBA
Ha Ty K€ BEpXHIOI0 TOuKy. Busupytor TpyOy BHU3. Eciii paHee oTMedeHHast TOUKa He
BBIXOJIUT 3a TPHAEIBI OWCceKTopa (JIBa MapajuIeNbHBIX MTPpHUXa IS HaBEICHHS Ha
TOHKHE WM YAQJICHHbIE TNPEIMEThl) CETKH, TO HAKJIOH TOPU30HTAIBHOW OCH
JOMYCTUM. B MpOTUBHOM cCilydae TEOJIOJMT HEOOXOIUMO OTIPaBUTh HA 3aBOJ JIs
FOCTUPOBKH.

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

Tak Kak HEMOCPEICTBEHHOE BU3UPOBAHUE HA TOUKY, 3aKPEIUICHHYIO B TPYHTE
3HaKOM, OBbIBAa€T 3aTPyJHEHO M3 — 3a HEPOBHOCTEH MECTHOCTH U PACTUTEIBbHOCTH,
HaJl 3HAKOM YCTaHAaBJIIMBAIOT BUSUPHBIC LIEJIM — MAPKU, BEXU, IIMUIbKH.

[Tone 3peHus TpyOBI MPU HABEICHUU Ha Bexy (M300pa’keHHE MEPEBEPHYTO) U

YCTaHOBKA BU3WPHOM LEIU NPEACTaBICHO HA pUCYHKe 11.

Puc. 11

4. CHATH MOKa3aHUs JIMMOA TOPU30HTAILHOTO U BEPTUKAIBHOIO Kpyra (cM. puc. 12).
[Tokazanust 1uMOa ropu3oHTAILHOTO Kpyra 125° 06', numba BepTUKaIBHOIO KpyTa -
0° 26' (cm. puc. 12A nnsa reogonuta 2T30).

[Tokazanust tumbOa ropusoHTanbHOrO Kpyra 70° 05', numba BepTUKAIBLHOTO KpyTa -

358°48' (cMm. puc. 12b nnsa reoponuta T30).
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Jlabopamopnasa paooma: Hzmepenue yenoe meoooaumom.

Llenv padomeut:

1. Pazeumv Hagviku usmepeHus 20pu3oHmanbHo20 y2ia 0OHUM NOJHbIM NPUEMOM.
2. Pazeumb HagblKU uzmepenusi 6epmuKailbHo20 yela.

3. Hayuumobcs eecmu nonesou i#cypHal u 8bINOJIHAMb KOHMPOJIb USMEPEHUU.
Oobecneuenue:

- meoooum;

- wmamue;

- omeec;

- BU3UPHBLE Yenu,

- pabouas mempaov,

= NUCbMEHHO - HepmeostCHble npuﬂadﬂeofmocmu.

B pesyibTare BbINOJIHEHHA J1a00PATOPHOIO 3aJaHUA CTYJCHT JOJIKEH:

3HATh: MOPSIOK U3MEPEHUN TOPU30HTAILHOTO U BEPTUKAIBHOTO YTJIOB, AJITOPUTMBI
BBIYMCIIUTENBbHON 00pabOTKHU U3MEPEHMUIA.

yMeThb: HCIIOJIb30BaTh TEOJOJIUT I U3MEPEHUS TOPU30HTAIBHOTO U BEPTUKAIBHOIO

YTJIOB.

MCTOI[I/IKa BBIIIOJIHCHUA 3aI1aHUA

['opu3oHTaNBHBINA YTOJl — 3TO OPTOTOHAJIbHASI MPOEKIHS MPOCTPAHCTBEHHOTO
yria Ha TOPU30HTAIBHYIO TIOCKOCTb.
1. [ToAroTOBUTH TEOMOMHUT K paboOTe W MPUBECTH €r0 B pabouee MOJIOKEHUE. ITO
cllaraeTcs W3 YCTaHOBKHM TEOJIOJIUTA HA MITAaTUB, IIEHTPUPOBAHUSA TeoAoiuTa (Tpu
MMOMOIIM HUTSHOTO OTBECa), HUBEIUPOBAHHWSA TeoMoNHMTa (NIPUBEICHUE €r0
BEPTUKAJILHOW OCH B OTBECHOE IOJIOKEHWE) W YCTAHOBKHU 3PUTEIBHOWU TPYOBbI IS

HaOIIOIEHUS.
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2. Hap HaOmioaeMbIMU TOUKAMHU YCTAHABIMBAIOT BUBHPHBIC 1IETTM — BEIIKH, MEPHBIC

IIMAJIGKA WK CIIeAATbHBIC BUSHPHBIC MapKH (cM. puc.13).

3. st u3MepeHusi TOPU30HTANIBHBIX YIII0B NPUMEHSIOT CIOCOO IPHEMOB.

TeogonuT ycTaHOBUTH B pabouee MOJIOKEHUE B BEPIIMHE A yIJia U, 3aKpEIuB
aum0, HaBecTH TpyOy  Ha «3amgHioro» Todky C (cMm. puc. 14). Ilonp3ysce
MUKPOMETPUYECKUMU BHHTAMM AJIMAAAbl TOPU3OHTAJIBHOTO Kpyra W 3pUTEIBHOU
TpyObl, COBMEMIAIOT NEPEKPECTHE CETKU HHUTEW C HaOMr0JaeMOM LEenablo U OepyT
OTCUETHI 110 TOPU3OHTAIILHOMY Kpyry. Jlajee OTKpemisaoT anuaany, BUSUPYIOT Ha
«IEPETHIO» TOYKY B W, mpojenaB aHAJIOrMYHBIE OIEpalUH, IOJyYarOT HOBBIE

OTCYCTHI.

Benuunna uzmepsiemoro yria 3 0yaet = oy - o,

Crnenyer mOMHUTH, YTO, BBIUMTASI U3 OTCUETA 0; HA «3JHIOIO» TI0 XOJIy TOUYKY
OTCYET 0 Ha «MEPETHIOI» M0 XOAYy TOYKY, MMOJYYar0T 3HAYCHHE Yriia [} BIpaBo MO
XOJTy JIeXKAIIETO.

Takoe m3mMepeHne yria Ha3bIBaeTCs noaynpuemom. Jisa ocnabieHus BIUSTHUS

MHCTPYMEHTAJIbHBIX MOTPEIIHOCTENH Yrosl 3 M3MepsAoT W MpU APYTOM MOJOKEHUH
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BEPTUKAILHOTO Kpyra (MEepeBOJsAT TpyOy dYepe3 3€HHT), NMPEIBApUTEIHLHO CMECTHB
auMO Ha yroj, OJM3KUNA K 90°. Jlza nonynpuema (KIT u KJI) uszmepenust yria
COCTABJISIFOT OJIMH MOJIHBIN TIPUEM.

Pacxoxaenue pe3ynbTaTOB HM3MEPEHHS MEXAY TMEPBBIM U BTOPBIM
NoJIyIpreMaMH He JIOJDKHO MPEBBINIATh JBOMHON TOYHOCTH MPUOOpAa.

4, I[aHHI)IC 110 USMCPCHHUIO T'OPU3OHTAJIBHOT'O YIJIda 3dHCCTU B Ta6J'II/IHy.

OTtcueTsl 110
Ne Ilomoxenue Ne
TOPU30HTATIBHOMY Yron 3 Bep
CTaHIIUU Kpyra TOYKHU
Kpyry
KJI C 313°31" 64°45'
B 248°46'
| 64°44'30"
KI1 oA
¢ 133°30" 64°44
B
68°46'

Bux = Olin - Ooen = 313°31" - 248°46' = 64°45
Bunr = Oty - Ol = 133°30" - 68°46' = 64°44'
Bep = (Bn+ Pun) / 2 = (64°45' + 64°44") [ 2 = 64°44'30""

BepTukanbHBIM yIiioM, WIM YIJIOM HaKJIOHA, HAa3bIBAE€TCS YIOJI, COCTABIECHHBIN
BOOOpakaeMoil JIMHWEW TOPU30HTAa W JIMHUEW BU3UPOBAHUS HA JaHHBIA TPEIMET.
Ecnun nanpaBneHrne Ha NOpenMET JIEKUT BBIIIE JUHAA TOPU30HTA, YIrOJl HAaKIOHA
CUUTAETCS I1OJIOKUTENIBHBIM, €CJIM HUKE — OTPULIATEIIbHBIM.

5. HaBectu 3purenbHyto TpyOy Ha BH3UPHYIO LI€Ib W CHATH OTCYETHI IIO
BeptukanbHoMy Kpyry npu KII wu KJI. Ilo cHATBIM oTcueTam ONpenenuTh yroJ
HaKJIOHA U «MeCTO HyJIs» (cM. puc. 15).

[IOCKOJIBKY TOPHU30HTAIBHOMY IIOJOKEHUI0 BU3HPHOM OCH, KaK ITPaBHIIO,
COOTBETCTBYET OTCUET MO BEPTUKAIBHOMY Kpyry, HE PaBHbIA «HYJIIO», TO H
MIPUXOUTCS OINPENEIATh «MECTO HYJID, T.€. TOT OTCYET, KOTOPBIA COOTBETCTBYET

TOPU30HTAIBHOMY MOJIOKEHUIO BUSUPHOU OCH.
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WU3mepeHne BepTUKansHOro yrna

opoooooo0

Puc. 15 3mepeHne BepTUKAIIBHOTO yTIJIa

6. )_—[aHHBIC 110 USMCPCHHIO BCPTUKAJIBHOI'O YIJId 3aHCCTU B Ta6J'IHHy.

OTtcueTsl 110
Touxku ITonoxxenue
BEPTUKAIBHOMY MO Vep
HaOJIIOAECHUS Kpyra
Kpyry
KJI + 7° 15
B +0° 00'30” +7°14'30"
KII -7° 14

s meooonumos T30 u 4730 c xkpyroBoi ouudpoBkoit 0° - 360° ucnoab3yroTCs
cienyrwomue GopMyJibl:
MO = (KJI + KIT + 180°) / 2;
v=KJI -MO;
v=MO —KII - 180°%
v=(KJI-KII - 180°) /2

B meooonumax 2T3011, 373011, 2T5, T5K, 3T5KII rpagycHble NeiaeHUs
BEPTUKAJILHOTO Kpyra pasJieJIeHbl Ha YEThIpe CeKTopa, Kaxablid ouudpoBan ot 0° 1o
75° mim 0° no 90° ¢ ykazaHueM 3HaKa «MUHYC» JUISl OTPULATENBbHBIX YIJIOB HAKJIOHA,
a popMyJIbl Uit BeIYKcieHus 3HaueHnii MO u v umeeT BUa

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

Ilpumep 1. BpMUCIUTH Yroyl HaKkJOHA V, €CIM NpPU BU3UPOBAHUU HA TOUKY
nosydeHbl orcuetsl JI = 6°41'; I1=173°21" (teomomutsl T30, 4T3011).

Pewenue nonnoe. 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 —I1I- 180° =360°01" - 173°21" - 180° = + 6°40’;

v = (JI- I1-180°)/2=(6°41" + 360° - 173°21' - 180°) / 2 = (+13°20")/2=+6°40'".

Pewenue coxpawennoe. MO = (J1 + [T+ 180°) / 2 = (6°41" + 173°21" +
+180°) / 2 =(360°02") / 2 = 180°01" + 180° = 360°01" = 0°01"; v =JI— MO =
=6°41' - 0°01'= + 6°40'".

Ilpumep 2. 1lpu BU3MPOBAHUU HA TOUKY MOJy4E€HBI OTCUETHI JI =
= 354°02'; T1 = 186°00" (Teomommuter T30, 4T30IT). BerauicimTh yroa 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 Bu3upoBanun Ha TOukKy M Teomonmurom 2T30I1 momyuyeHsl
oTcueThl Mo BepTukanbHOoMy kpyry JI = - 3° 10, I1 = +3° 12'. Beruuciauth yrona
HAKJIOHA.

Pewenue. MO = (JI1+11)/2=(-3°10" + 3°12") / 2 =+0° 01'; v =/ - MO = -
3°10" - 0°01' = - 3°11".

Kontpons v =MO - I1 = -3°11".

[Ipu u3mMepeHnn BEpTUKAIBHBIX YIJIOB KosieOaHus BearmuuHbl MO He JOJIKHBI
npeBbIIaTh 2t — ABOMHON TOYHOCTH OTcUeTHOrO yctporctsa (1’ B Teogonutax T30).

13 TOy4YeHHBIX BenuruH MO HCob3yeTcst CpeliHee.
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Jlabopamopnasa paooma: Paboma c nusenupom. Qopadomka pe3ynomamos

HUeeiupoeaHu.

Llenv padomeut:

1. U3yuumo nusenup.

2. Pazsums Hasviku 8b1noHeHUs NOBEPOK HUBEUPA.

3. Hayuumwvcs onpedensmov npesvluieHus HA CMAHYUU u obpabamvieams
pe3yibmamvl HUBEUPOBAHUSL.

Obecneuenue:

- HUBeaup;

- wmamue,

- HUBEIUPHAS pelKa;

= BU3UPHbIE YElU.

B pe3ysabrare BbIIOJHEHHS JJA00PATOPHOr0 3aJaHUA CTYACHT JO0JI/KEH:

3HATh: YCTPOWCTBO HHUBEIWPA, NOPSAOK ONPENECICHUS MPEBBILICHUM HA CTAaHLMU
F€OMETPUYECKOTO0 HHUBEIUPOBAHUS, QJITOPUTMbI  BBIUUCIUTEIBHOU 00pabOTKHU
W3MEpPECHUM.

YyMeTh: HWCIIOJb30BaTh HUBEIUP JJISI W3MEPEHUs IMPEBBILIEHUN; KOHTPOJIUPOBATH

MU3MEPEHNS.

MeToanka BbINOJTHEHUS PAa0OThI.

HuBenupoBanue — BHUJ TE€OE3UYECKUX H3MEPEHUM, B PE3yIbTAaTe KOTOPBIX
ONPENEISAIOT MPEBBIICHUS TOYEK, a TAKKE MX BBICOTHI HAJ IPUHITOM YPOBEHHOM
MOBEPXHOCThI0. HuBenupoBanue mpou3BoAAT sl u3ydeHus ¢GopMm penbeda:
ONpPEAECTCHNUS] BBICOT TOUEK IMPU MPOCKTHUPOBAHWUM, CTPOUTEIHCTBE U DKCILTyaTal[uU
3JaHUM W WHXEHEPHBIX COOpY)KeHUH. HuBEIMpoM Ha3bIBAIOT TI€0E3UUYECKHUMN

MHCTPYMEHT, BU3UPHAs OCh TPYObI KOTOPOTO B paboyeM MOJI0KEHUH TOPU30HTAIIbHA.
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1. YcraHOBUTH HUBEIUP HA ILITATUB.
Jlo Hayana pabOT HUBETUP BHIHUMAIOT U3 YKIIAJOUYHOTO SIIIMKA U YKPEIUISIOT

Ha [UTAaTUBE CTAHOBBIM BUHTOM. BpiiBuras u yOupas HOXKH IITaTHUBA,
YCTaHABJIMBAIOT €T0 I'OJIOBKY «HA IJ1a3» B TOPU30HTAJIBLHOE MIOJIOKEHHUE.
2. BBINOJIHUTH TOBEPKU HUBEJINPA.

Ilepen HavamoM UW3MEPEHHH HUBEIMPOM BBIIOIHAIOT IIOBEPKH C LENBIO
BBISIBJICHUS MIOCTOSIHCTBA T€OMETPHUUECKUX YCIOBHI, U €CIIM OOHAPYKUBAETCS, YTO TO
WIM HMHOE TEeOMETPUYECKOE YCIIOBHE HE BBINOJIHACTCSA, MPOU3BOIAT HKCTUPOBKY

(perynupoBky) npubopa.

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

UU - oen yuaundpunecxo20 ypoans

U, U, ~ ocs xpy2n020 ypoens

’ Q
v
1 - nodvesiuiii 6uNM; 2 ~ NOICMAGKA; 3 — OKYARP; 4 — NAACMUNKA € CemKoil Humeil;
5~ yuaundpuvecxuil ypoeens; 6 — YpoeNR; 7~
8- Kpyanuii yposens

1. Ocv kpyanozo ypoeus donxcna bvims napaiieibHa 0Cu 8paweHust npubopa

ITy3nvtpex kpy2.1020 YypoeHn
nPUBOOUMER 8 HYAL-NYHKIN
OOHOBPEMEHHBLIM 8pAUEeHUEeM
NOJHGEMHBLILX GUHMOG L U 2

G PA3HBLIX HANPABACHURX

u suMIma 3.

Bepx1iorw wacmb Huseaupa
nosopauusarom Ha 180°.

1 pu emewgeHuu NY3IvPoLKa
C YeHIMPA 8LITIOIHATONT
HOCMuUpPosKy.

KOcTupoBka

Hcenpasumenbubimu suramamit (4) nyasipex
nepeMewaron HA NOA0BUHY OIMKAOHEHUS;
EpaeHUeM NOGHEMHBIX GUHINIO8 NY3bIPEK
YCIMaHasAUSarONm 8 HYAb-NYyHKIM.

wnunbkKa
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2. BepmukdﬂbHCI}l HUMb cemKu Humet O00JNCHA OblMmb napaieslbHa ocu epanieHus

HuUueseaupa

1. Yemanoeumv nHueeaup 6 paGovee noaodicenue
o Kpy210MY YPoeH1o

2. Hasecmu 3pumeavryio mpy6y na omeec,
HaxodauwuiicR NPUMEPHO 6 30 Mempax

Ecau cemxa numeii coenaaa ¢ 0meecom,

mo ycaoeue evtnoaneno (puc. a)

OcTupoBka

3. Ecau vumu ne coenaau (puc. 6), mo omxpenasiom

3 mpu 3aKpenumenvbHbX 6UHMA, CHUMAIOM KOANA4oK

€O CMOopoMbL OxYyaAspa
B) 4. Ocaabasiom xpenedicrvte eunmyt (1, 2, 3),
noeopauueaiom naacmuHky 00 coenadenus
cemxu Humeit ¢ omeecom (cm. puc. 8)
2 5. Bunmut 1, 2, 3 3axpenasiom
NNacTuHKa
1 -

3. Ilpusmvul, nepedarowue uzoOpad;ceHue ny3vipbKd, OO0JHCHbL ObIMb VYCMAHOBLEHb]

NpPaBUNILHO

JIns1 MOBEPKU YCIOBUS MOABEMHBIMUA BUHTAMH TPUBOJAT IY3bIPEK YPOBHS B
HYJIb-TIYHKT, HA0JIt0asi B OKHO 3allIUTHON KOPOOKU YpoBHS. Ecii OTHOBpEMEHHO C
ATUM TPHUAYT B KOHTAKT KOHIIBI IMy3bIpbKa W OydyT pacrojiaraTbCs B CepeuHe
MpSIMOYTOJIbHUKA, TO YCJIOBHE BBIMOJHEHO. B mpoTuBHOM ciydae mpubop

HanpaBJIACTCA B MACTCPCKYIO AJIA UCITPABJICHUA ITOJIOKCHUS IIPU3M.

f

| 178

12 1231

lNonosuHKu yposHs

OOIKHBI cosradame | 1279

4. Ocv yununopu4eckoeo ypoeHs 001%CHaA Obimb NApaIIelbHa 6U3UPHOU OCU MPYObl —

2lasrHoe ycjioesue Hueseaupa
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NoBepku HUBENUPOB C UUNUHAPUYECKUM ypoBHeM lII

MoBepka LUNUHAPUHECKOrO YPOBHA
Oct YUAUHIPUHECKO20 YPOEHA JoANCHA Gbimb NAPANIEeAbHA BUSUPHCL OCU mpyb6ut

1. Ha Mecmnocmu ¢ HeGoavuum YKAOHOM
3abusaiom 2 KxoAvuUKa Ha paccmMolHuu
50-70Mm

2. Yemanaeausawwm nHueeaup 8 pabouee
noaoxcenue nad mouxoii A.

Peitxoit uamepaom esicomy
uncmpymenma i, u 6epym omcuem no
peiixe, cmoaweii 6 m. B.

3. Hueeaup nepecmaeasnom é m. B,
usmepsom evicomy i, u 6epym omcuem a.

4. Ecau ycaosue nosepxu e co6modeno, mo 6 o6a omcuema eowna oduHaxoean
owubxa “x”, xomopan onpedeasemca no gopmyae: x = (i, +i,)/2-(a + b)/2
Ecau x <t 4mm, mo ycaosue 6bnoaneno. B npomuenom cayae 6bMOAHIOM 1W0CMUPOSKY.
OcTupoBka
1. Bepnutit omcuem no peiixam a, = a + x
2. HNECAUUOHNBIM GUNITIOM YCMAHABAUSAION CPEOHIOI0 HUMDH CEMKU Na omcyem a,
3. IMy3vipex YyuauHIpuHeckozo YypoeHAa yulea ¢ Hyab-nyHkma
4. Craumaom xpuiuiky 6 mopyeeoii uacmu xopooxu YUAUNIPUUECKO20 YPOBHA
5. Crezxa omnycxaom sunmst 3, 4; 0elicmeya suNmamu 1 u 2, coemewyaom
u3o6paixcenue NOAOBUHOK KONYOE NYILIPLRA YPOSHR :
6. IToseepxy noemopsuom

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

5. Ilposepka nonoosicenus uzupHou ocu (015 camoyCmanasIuBAOWUXcs HUGEIUpos).

[TocnenoBaTenbHOCTh BBITIOJTHEHHS TMOBEPKU: BBHIOMPAIOT HA MECTHOCTH JBE
Touku A U B ¢ paccrossnuem mexay HUMH 30-50 M; TOUKH 3aKpEIUISIIOT KOJIbSIMH,
YCTaHABIIMBAIOT HUBENIHP TocepeauHe B Touke C; m OepyT orcyersl a; u by mo
peiikam. Beraucistior npesbimenue hy=a; - b;. Ycranasnusator nusennp B touke C,
Ha paccTossHUU | - 2 M OT peliku A, OepyT 1o peiikaM oTcueThl a2, D2 U BBIYHCISIOT
npeBbiecHUe Ny=a,-0, .

[Ipu paBeHCTBE MPEBBINICHUN WM Pa3HUIIE MEHEE 3 MM HUBEIUP MPUTOJICH K
JKCIUTyaTalii. B IpOTHBHOM ciyyae cenaTh HyKHO clleytoliee: HaBeauTe Ipuodop
Ha peliky B ¥ cHHUMUTE 3alIUMTHBIN KOXKYX OKyjspa. Mcnonb3yliTe HOCTUPOBOYHYIO
WIWIbKY, BpallaliTe FOCTUPOBOYHBIM BUHT MOKAa OTCYET MO pelike B He craner
paBHBIM a, — h. TloBTOpHUTE BCE AEWCTBUS C Havaja 10 KOHIa moka (ay-b,) — (a; - by) <

3 MM.
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a1 by

as b,

A C,

h2=a2—b2= 1405 - 1390 = 15 Mmm

3. YcTaHOBUTH HUBEIMPHYIO PEUKY Ha BU3UPHBIC LIETTU U CHATH MPOOHBIC OTCUETHI.

OTtcueThl o peiKkaM MPOU3BOIAT IO CPEIAHEW HUTH HUBEIIMPA — [0 MECTY, TAE

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

178

1231

1279

HansHomepHbie

HUmu

Cemka Humel

Puc. 17
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CrenaTh OTCYET MO PEMKE — 3TO 3HAYUT OINPEAEIHUTHh BBICOTY BHU3UPHOU OCHU

HUBEJIMpA HaJl HyJIeM (OCHOBaHUEM) PEHKH (cM. puc. 18).

OTcueThbl NO pelkam

CknagHan peika Mo yepHo# cTOpOHe
b, = 1362

NS

Mo kpacHoOW cToOpoHe

= 6042

i == BN

N

Puc. 18

4. ITponoXUTh XOJT TEXHUYECKOTO HUBEJIMPOBAHHSI.

TexHn4eckoe HHUBEIMPOBAHME CO3JAETCS KaKk CbeMOYHas CeTb A
MIPOU3BOJICTBA TOMOIrpapUuecKoil ChEMKH OOBIYHO C BBICOTOM CedeHHs penbeda
yepes 0, 25; 0,5 u 1m.

[Tocne ycranHoBkHM ipubopa B paboyee Moja0KeHUe HUBEIUPOBAaHUE HA CTAHIIMU
MIPOU3BOJIAT B CIEAYIOIIEM MOPSIAKE:

OTcueThl O YepHOUM U KPaCHOW CTOPOHAM 3aJIHEN pEeUKU;

OTcueThl o YepHOU M KpaCHOW CTOPOHAM IEpEIHEN PENKH.

PacxoxneHue npeBbIlIeHUN Ha CTaHIIMMU, BBIYMCICHHBIX 110 YEPHOW U KPACHOMN
CTOpOHaM pEeK, He JOJHKHO MpeBbIIaTh 5 MM. OTCUETHI IO peiikaM 3aIliChIBAOTCS B

KypHaJI TEXHUYCCKOI'O HUBCIIMPOBAHUA, I'IC BBIYHUCIIAIOTCA IMPCBLIILICHUS, TOPHU30HT
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MHCTPYMEHTa HEOOXOIUMBINA JJIs ONpeAeTCHUS] OTMETKH MPOMEKYTOYHOW TOYKH, a
TAK)K€ OTMETKH 3aIHEN U MEPEAHEN TOYEK.

[Tpu paGoTe ¢ ABYXCTOPOHHUMH peHKaMU HaJEXKHBbIM KOHTPOJIEM CIIYKUT
CXOJIMMOCTb IPEBBIIICHUH, TOJIYYEHHBIX 110 YEPHBIM M KPACHBIM CTOPOHAM PEEK.

Texuundyeckoe HuBenupoBanue (cM. puc. 20) MPOU3BOIAT MO crocoly u3
CepeluHbl B OJTHOM HampaBieHuw (cM. puc. 19), paccrosiHue oT mpubopa 10 peek
U3MEPSIOT MO KpalHUM JalbHOMEPHBIM HUTSAM 3pUTENbHON TpyObl. HopmanbHas
JUIMHA Jy4ya cocrasisier 120 M, mpH XOpOWIMX YCJIOBHMSX BHIUMOCTH U YETKHUX

M300paKEHHSIX OHA MOKET ObITh yBeanueHa 10 200 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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TexHn4eckoe HUBEIIMPOBAHNE

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. BemonHuTh 00paboTKy MOJIEBOTO KypHaia TEXHUUYECKOTO HUBEIUPOBAHHUS.

OtcueTsl Mo pelike, [Ipespime- Cpen- I'opu- Otm™mer-
No No MM HHUE, MM HEE 30HT KU
cradH- | touek | 3an- | Ile- | IIpo- + - NpEBbI- | MHCTPY- | TOYEK,
105051 HUE | pen- | Me- IIeHWe | MEHTa M

HHUE 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
h, =1693 - 1362 = 0331Mm

h, = 6377 - 6044 = 0333MMm

he, = (0331+0333)/ 2 = 0332mm

Hg= 128, 552 + 0,332 = 128,884Mm
H;i= 128,552 + 1,693 = 130,245m
Hc= 130,245 - 1,532 = 128,713m
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Ilpakmuueckaa paboma: Bwituuciaumenvnan oopadomka meoodoarumnozo xooa.

ILlenv padomeur.

1.  Hayuumbcsa  6bINOIHAMb  BLIMUCIEHUS  KOOPOUHAM — MOYEeK  3AMKHYMO20
mMeoo0oIUMHO20 X00d.

Obecneuenue:

- NUCbMEHHO - YePMENCHBLE NPUHAODTIEHCHOCTIU,

- pabouas mempaoe.

B pe3yiibTare BbINOJHEHUS MPAKTHYECKOT0 3aJaHUS CTYIEHT J0JI/KEH:

3HATh: TOCIEAOBATEILHOCTh H3MEPEHUN NPH MPOJOKEHUU TEOJOIUTHOTO XOJ1a,
CYTh KOHTPOJIS YTIOBBIX U JIWHEHHBIX H3MEPEHUH B TCOAOJUTHBIX X0/IaX, aITOPUTMBI
BBIYHCIIUTEILHON 00paOOTKH.

YMeTb: BBIIIOJHUTH BBIUUCICHHS JJIA MOJYYEHUsS] KOOPAUHAT TOUYEK TEOJIOIUTHOTO

xXoJa.

MeToauKa BbINOJIHCHUS 3aHATHS
TeomonuTHBIM XOA0M HAa3bIBAIOT CUCTEMY 3aKpPEIUIEHHBIX B HAType TOYEK,
KOOpPJIMHATBl KOTOPBIX ONPEAECIEHbBl W3 HW3MEpPEHUs YIJIOB U PACCTOSHUM.

TGOI[OJ'H/ITHBIG XOAHbI, KakK IIpaBUio, MMPOKIaJAbIBAIOT MCKOY TOYKaMH

roCy1apCTBEHHOM I€0AE3UYECKON CETH.

1. BeiOpaTh UCXOHBIC JAHHBIC:
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-JaHHBbIC I1OJICBBIX I/ISMepeHI/Iﬁ YTJIOB TIOBOPOTA U AJIMH JINHUU B3STh B Ta6J'H/II_[e

Ne yria N3mepsieMblie yriibl JITMHBI
moBopota | (IpaBbIC 110 XOy) | JIMHMUMH, 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"

- 3HAYEHHE JTUPEKITMOHHOTO yriaa O 1., = 24° 55’
- KoopauHaThl X; U Y3 HavansHOU Touku 1 (0, 0)
2. Brmcate B 0JaHK BEIOMOCTH BBIUMCICHHS KOOpAWMHAT (CM. CTp. 57) maHHBIC
MOJIEBBIX U3MEPEHUI YIiIoB moBopoTa (rpada 2) u ainuH auHui (rpada 7), KOTopbie
OepyTcs B UCXOIHBIX JaHHBIX:
3. IloncunraTh CyMMy MPaKTHYECKHX MIPABBIX 110 X0y YIioB B, mo gopmyie:

%Bnp. = B1 + P2+ Bz + Pa+ Bs,
[logcuntaTth CyMMY TEOPETUYECKUX YINOB, %freop. KOTOpAs OIPEAEIHUTCS II0
dhopmyie:

ZBTBOP. =180° (n - 2)1

rje N - YKUCJIO yTJIOB B 3aMKHYTOM TOJIUTOHE.

4. Ompenenuts BeIUYMHY HEBA3KH fgypae , CYMMBI 5Bpaq. YIVIOB 3aMKHYTOTO

MOJIMTOHA 1Mo (popMmyrie:

anpz Z:Bnp.' ZBTCOp. )
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rae % Bupaxr. — CyMMa MPAaKTHYECKUX IPABBIX 110 X0y yIJIOB
% Breop. — CyMMa TEOPETUYECKHX YTIIOB.

CpaBHUTH MOJY4YEHHBIN Pe3yabTaT ¢ JOIYCTUMON HEBS3KOH Ty, , ompenensemoii mo

bopmyre:
f[}z[on. =2t \/ n,

rae N - 4ucio U3BMEPCHHBIX YIJIOB B IOJIMTOHE

t — Tounocts mpubopa 0° 00'30"

Ecnu HeBszka fgyon >= fgnp, TO €€ HEOOXOAMMO pacnpenenuTb Ha U3MEPEHHBIE YTIIBL,
oOpa3oBaHHbIE HamOoJiee KOPOTKUMHU CTOpoHamu. lIpu HalIuyuum TPUMEPHOIO

PaBCHCTBA CTOPOH IIOIIPpAaBKa VB B H3M€p€HHBIﬁ YT'OJI BBITYHUCIIACTCA 110 (bOpMYJIGI

VB = fBHp./ n,

[Toxydennsle monpaBku Vp 3alUCHIBAIOT B Ipady 3 HAIPOTHB COOTBETCTBYIOILETO
M3MEPEHHOTO yTJa.
HcnpapneHHble 3Ha4Y€HUS] YIJIOB TMOBOPOTA TEOAOJUTHOIO XOJla 3alKChIBAIOTCS B

rpady 4.
ITocne BBeneHHs MOMPaBOK CyMMa HCIPABJICHHBIX YIJIOB IOJHMIOHA JIOJMKHA OBITh

paBHA TEOPETUYECKON CyMME YIJIOB.

5. BBIYHCIUTH TUPEKIITMOHHBIE YIJIbI BCEX JIMHUM MOJUTOHA 10 hopmyJie:
023 =0y +180°— B,

O34 = Opg + 1800 — Bg UT.AO.

3HaueHUe HNCXOOHOTO TUPCKOHUOHHOI'O YyIJIa 01, HPUHATH U3 UCXOJHBIX JJAHHBIX.
KOHTpOJ'IeM BBIYMCJICHUH AUPCKIUOHHBIX YIJIOB CIYXUT IIOJYYCHHEC B KOHIIC

BBIUMCJICHUM HAa4aJILHOT'O JAUPCKIOHUOHHOTO yTJIa Ol1-2.
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6. Ilo BBIYHMCICHHBIM 3HAYEHHUSIM TUPEKIHMOHHBIX YTJIOB OIpPENETUTh PyMOBI I, U
3anuchiBaTh B rpady 6 M COKpAIIEHHO UYETBEPTh, I/IE PACIOJIOKEH pyMO KaxKIOTO
yria.

[Tpu BbIYHICIIEHUN pyMOOB UCTIOTIB30BAThH TAOJHILY.

YeTBepTh o r
| CB 0...90° o
I 1OB 90°...180° 180° -
I 103 180°...270° as - 180°
IV C3 270°...360° | 360°- o,

7. B rpady 7 3anucath JIMHBI JUHUA U ONPENENUTh JIUHY Xona D (cymma niuH
JIVHUN).
8. BhUMCINTH TpUpalieHHe KOOpAWMHAT Mo pymOam I W jmHam jwmHWUA d 1O
dhopmynam:

AXj=d - cosr;

AY;=d-sinr;
[TpupanieHrs KOOpAMHAT NP 3aIIUCH B BEAOMOCTb MOKHO OKpyTJIsITh A0 0,001 M.
3HaKW TpHUpaleHuid OyIyT 3aBUCETh OT TOTO, B KaKOW KOOPAUHAIIMOHHON YETBEPTU
HAaxXOAUTCA Ta WM Jpyras cTopoHa mnonuroHa. Ilpum onpenenennn 3Haka

MIPUPAILIECHUS UCTIONH30BATh TAOJIHUILY.

Ha3zBanue CB OB 103 C3
pyMOOB
3Haku A X + - - +
AY + + - -

9. IMoncuurate Hersizku fx u f y B mpupameHusx koopauHat mo GopMysiam:

fA x— ZAX| ;
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fAy: ZAy| .

10. OHpGI[CJ'II/ITL AOIIYCTUMOCTDb IIOJIYYCHHBIX HCBA30K, BBIYHUCIIUTL [JII 3TOIO

abcomoTHYI0 HeBs3KY f,5. o hopmye:

fue ==V (fa) 2 + (fa)?®
Y JOIIyCTUMOCTb OTHOCUTEIBLHON HEBSI3KU:
foru=Tfasc/ZD = .. <mm=1/2000 |,

rae D — mmHa xona, m
11. Ecau nosrydeHHasi OTHOCUTENIbHAS HEBSI3Ka MEHBLIE WM paBHA IPENENIBbHOM, TO
HE00XO0AMMO IPOBEPUTH, YTOOBI CYMMBI IPUPAILEHUN PABHSIMCH HYIIO, T.€. SAX; =
0; SAY;=0, ecnu ycrnoBue HE BHIMOIHEHO, BBOASTCS morpaBku B rpader 10 u 11.
VBsi3ka mnpupanieHuil TPOU3BOAMTCS OTIEIBHO N0 aldcuuccaM M OpJUHATaM.
IlormpaBky pacnpenessarOTCs Ha BBIYMCICHHBIE IPUPAIICHUS ITPONOPLUHAOHAIBHO
JUIMHE CTOPOH U BBOJAATCA CO 3HAKOM, 0OpaTHBIM 3HAKY HEBS3KHU.
12. Tlocne BBemenus mnomnpaBoKk B rpapel 12 u 13 3anucars ucHpaBiIeHHbIC
IIpUpaLICHUS.
13. Ilo ucnpaBiIeHHBIM 3HAYEHUSM NPUPALIECHUI KOOPAUHAT BBIUUCIUTH KOOPINHATHI
BEpUIMH MOJUIOHa, IS yero B rpadax 14 u 15 3anucaTh UCXOAHBIE KOOPAUHATHI X
n Y, HadanpHOM TOYkM |. BpluncieHue KOOpAWMHAT OCTAIBHBIX TOYEK IOJUIOHA
MPOBOAUTCS 10 (hopMyJIaMm:

Xnocneu = anen T A)(i;

ynocnez{ = ynpez[ t ASII

KOHTpOJ'IeM MMPaBUJIBbHOCTH BBIYMCIICHUA KOOPAMHAT BCPHIMH YIJIOB IIOBOpPOTa B

CJIy4ae 3aMKHYTOI'O ITOJIUTOHA CIYKUT MOJIYyUYEHUE KOOPAUHAT X1 U Y.
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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 pa6oma: Hanecenue mouexk meoooaumnozo xo0a Ha niaH.

ILlenv padomeur.

1. Pazeumv Haswiku noCmpoeHusi KOOPOUHAMHOU CEeMKU.

2. Hayuumucs nanocums mouxku meoooaumHno2o xo0a no KooOpoOuHamam Ha niam.
Obecneuenue:

- NUCbMEHHO - YePMENCHBLEe NPUHAODIEHCHOCTIU,

- pabouas mempaoe.

B pe3ynomame 6vtnonnenus npakmuyeckoii padomuvl CmyO0eHm 001HCeH:

3HATh: TOCJICIOBATEIIBHOCTh U3MEPEHUN MPH IIPOJIOKEHUE TEOOTUTHOTO X0/1a, CYTh
KOHTPOJISI YTJIOBBIX WM JIMHEHWHBIX W3MEPEHUN B TEOJOJMTHBIX XOJaX, aJTOPUTMBI
BBIYHCIIUTEILHON 00pabOTKH.

3ME€Tb: HAHCCTHU TOYKH TCOAOJMTHOI'O X0A4a I1I0 KOOpAWHAaTaM Ha IlJIaH.

MeToauka BbINOJTHEHUS PAa0OThI.

1. [TocTpouTh Ha YepTEIKHOM OyMare KoopArMHATHYO ceTky B M 1: 500 (cwm. puc. 21).
Taxke Ha 3TOM JIUCTE BHIYEPTUTH TAOJIUILy U BHECTH B HE€ KOOpAUMHATHI X1 Y BCeX
TOYEK.

2. Ilo xoopamHaTaM BEPIIMH TEOJIOJIUTHOTO XOJa HAHOCAT BCE TOYKH, MPOBEPSS
pacCcTOsIHUE MEXJIy HUMU MO MacliTady ¥ FOpU30HTAIbHBIE YTJibl, CPAaBHUBAS UX C
JUIMHAMU CTOPOH, 3alMCaHHBIMU B Tpade 7 W TOPU3OHTAIBLHBIMU YIJIAMH,

3anucaHHbIME B rpade 4 (cMm. tab. 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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Ilpakmuueckan paboma: Cocmagnenue npoeKma 6epmuKaIbHOU NIAHUPOEKU

yuacmka

Llenv padomeot:

1. Hayuumvcsi  8blNOIHAMb  GLIYUCIUMENbHYIO — 00pAOOMKY — MAMepuanos
HUBEIUPOBAHUS NOBEPXHOCMU NO K8AOPAMAM.

QOobecneuenue:

- pabouas mempaov,

= NUCObMEHRHO - HePMEIICHbLE npuﬂadﬂeofcnocmu.

B pe3yabTare BbINOJHEHHS NPAKTHYECKOI0 32JaHUA CTYAEHT J0JIKeH:

3HATh: aJTOPUTMbl BBIYUCIUTEIBHON OOpaOOTKM pPE3yNbTaTOB HUBEIUPOBAHUS
IIOBEPXHOCTH 110 KBaJpaTaM; METOIUKY BBIIIOJHEHHS PACUETOB I10 IIPOECKTUPOBAHUIO
TOPU30HTAIBLHOM IUUIOIIAIKH.

YMeTb: HCIOJIb3Ys CIIPABOYHYIO JINTEPATYPY, BBIIOJIHUTH PACYET MTPOEKTHOW BBICOTHI

I’OpHSOHTEUILHOﬁ II0IaaAKK, COCTABUTL KAPTOI'paMMy 3CMILIHBIX pa60T.

MCTOI[I/IKa BBIIIOJIHCHUA 3a1aHUA

HuBenupoBaHue MOBEPXHOCTH TMPOU3BOJUTCS B IENSAX TOJYYCHUS] TOYHOTO
MJIaHa y4acTKa, C u300paxkeHrueM pelibeda B KpyImHOM Maciiitade, HE00X0AUMOTO sl
COCTaBJICHHSI TIPOCKTOB BEPTHUKAJIBHOM IUIAHUPOBKH, MOJCYETa 0OHEMOB 3E€MIISHBIX
paboT, JUIsi TPOEKTHPOBAHUA H  CTPOUTEIHCTBA PA3TUYHBIX  HHKEHEPHBIX
COOPY)KCHHH, a Takke JJII TEKYIIero ydeTa 3eMIIIHBIX padoT W IMOJTydYeHUs
WCIIOJTHUTEIILHBIX JTAHHBIX 00 OCYIIIECTBICHHOM 0J1aroyCTpOMCTBE TEPPUTOPHUH.

HuBenupoBaHue MOBEPXHOCTH 10 KBajpaTaM — HauOoOJee paclpoCTpaHCHHBIN
Y TOYHBIN BUJ] BEPTHKAIHLHON ChEMKHU B CTPOUTEIILCTBE.

MecTHOCTh ChbeMKH pa30uBaroT Ha 6 KBagpaToB. CTOPOHBI KBAJAPATOB JJIMHON

20m. OTMETKHM BEpLIMH KBAAPATOB MOJIYy4atOT HUBEIUPOBAHUEM.

53



CeTKy KBapaToB CTPOST Tak. B Touke A (cM. puc. 22) CTaBsT BEIIKY, B TOUYKE
9 — Teomonut. OTMEPSIOT MPSIMOU YyroJl U B Touke B ctaBar emie Bemky. [1o muHusM
9 — A u 9 — B nenToit 0oTMEpSIIOT OTPE3KH, paBHBIE CTOPOHE KBaapaTa. B Toukax 9, 5,
1 u 10, 11, 12 3a0uBalOT CTOPOKKH. 3aT€M HHCTPYMEHT MEpPEHOCAT B TOUKY 1,
OTMEPAIOT NpAMON yroa U B Touke C craBar Bemky. Ilo smanm 1 — C otmepsroT
CTOPOHBI KBaJpPAaTOB U 3aKPEIULIIOT CTOPOKKaMU. BepHIMHBI CTOPOH KBaJpaToOB Ha
muHuU 4 — 12 HaxoJAT MPOMEPOM U3 TOUYKH 4 Ha BEXY, IOCTABICHHYIO B TOUKe 12.
BepmuHbl KBagpaToB BHYTPHU NPSAMOYTOJIbHUKA HaXOAAT MPOMEPOM C BEXU Ha BEXY.
Ha Bcex cropokkax nmumryT HOMEpP TOYKHA. HuBenupoBaHue mpows3BOIAT C OJHOM
CTaHLIHH.

OTcueTsl TPOU3BOAMIIMCH 110 KPACHOW M YEPHOM CTOPOHAM PEUKHU.
1. IToctpounts ceTky kBaaparoB B M 1: 500, 3anmcars OTCUETHI 110 YEPHOU U KPaCHOM

CTOPOHAM PEUKH.

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
/ / \ \
;. : \ a
/ , \ A 10-20 m
/ / \ \ u 6onee
1815 1527 1272\ 123(\)
6495 / 6207 5952 5910
9 10 11 12
Puc. 22

2. JlaHHbIE IO HUBEIMPOBAHUIO BEPIITUH KBAJIPATOB 3aHOCSTCS B TaOmmiry 12.
3. Onpenenuth TOPU30HT UHCTPYMEHTA 10 (hopMyIie:
Hi = Hg + OP,

rae  Hg - oT™erka penepa, M
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OP — orcueT 1o YepHOW CTOPOHE PEUKH, CTOAILEH Ha pernepe, M

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

4. BpIUMCIUTH OTMETKH TOUYEK BEPILIMH KBaJAPATOB MO GopMyIie:

rae H;
b
H, =225, 622- 2,060 = 223,562
H, =225,622 - 1,738 = 223,884
H;=225,622 - 1,710 = 223,912
H, =225,622 - 1,435 = 224,187
Hs =225,622 - 1,850 = 223,772
Hg =225,622 - 1,620 = 224,002
H; =225,622 - 1,493 = 224,129
Hg =225,622 - 1,335 = 224,287
Hqy =225,622 - 1,815 = 223,807
Hy =225,622 - 1,527 = 224,095
Hy, =225,622 - 1,272 = 224,350
Hy, =225,622 - 1,230 = 224,392

HOJ’Iy‘-IeHHI)Ie JaHHBIC 3aHCCTH B

H=H

- TOPU3OHT HHCTPYMCHTA, M

Ta0IUIy

i - b,

- OTCYET MO 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. TloctpouTth TomOrpagUIECKUil MIaH y4acTKa METOJIOM WUHTEPIOJIAINHA C CEYCHUEM
penbeda 0,1 m.

Ha nucre Oymaru B 3ajjlaHHOM MacmiTabe CTpOSIT CETKY KBaJpaToB, HAHOCST
CUTYallIO U Y Ka)XJI0M BEPIINHBI KBaIpaTa MUIIYT €ro OTMETKY C OKpPYyTJIEHHEM 10 |
cM. [1o oTMeTkam TOUeK POBOAST TOPU3OHTAIIN 3aJAHHOTO CEYEHUS.

CeTKy KBaJpaTOB, €CIU €€ OCTABIIAIOT, OOBOJSAT CHUHUM LIBETOM, CUTYaIUIO —
YepHbIM. ['OpH30HTaIM U OTMETKM TOYEK — KOpUYHEBBIM. Ha IiaHe moanuchIBarOT
MaciTad, cedyeHue penbeda U MoKka3bpIBalOT HANPaBICHUE MEPUIMAHA.

[Ipu npoBeaeHNM TOPU3OHTAICH MOJIAral0T, YTO CTOPOHA KAXXAOTO KBaJpara H
IMaroHaiy, yKa3aHHbIE HAa CXEME CTPEIKOW, UMEIOT pOBHBIN ckar. [loaTomy myrem
WHTEPIOJMPOBAHUS MEXKAY OTMETKAMH MOXHO HAWTHU IMOJIOKECHUE TOPU3OHTAIECH Ha
CTOPOHAX U AUArOHAJISAX KBaJIpaTOB.

Bo3bMeM BepxHHi JIeBbIH KBajapaT (puc. 23). [To oTMeTKaM BEpIIHMHBI BHIHO,
YTO Ha €ro JIEBOW M MPABOM CTOPOHAX W HA JAMArOHAIA €CTh TOYKH C OTMETKOU
ropuzoHTaI 9,9 M. UToObl HaWTHU WX MoOCTymaeMm Tak. Jlenum JIeByI0 CTOPOHY
MornoJjiaM, IMoJy4aeM TOYKY a C OTMETKOM 9,9 M, Tak Kak pa3HOCTbh OoTMeToK 10-
9,8=0,2. PazHOCTh OTMETOK mIpaBoi CcTOpoHbI 11 cm, a amaronanu 15 cm. lenum
ctopony Ha 11. Jluaronans — Ha 15 yacteil. OT TOUkKM ¢ OTMETKOUN 9,85 BBepX MO
CTOPOHE Y JUArOHAJIH OTJIOKUM 5 JIeJICHHU, TOJIyYUM TOYKH J U B C OTMETKOHN 9,9 M.
TakuM e MOPSAKOM HaWJEM B CMEXHBIX KBaJpaTax TOUYKH T, 1, € C OTMETKOM 9,9 u
TOYKH X, U ¢ orMeTkorh 9,8 M. CoelMHHB IUIaBHOW KPHUBOM TOYKHA C PaBHBIMU
OTMETKaMH, OyJ1IeM UMETh TOPU30HTAJIN Ha BECh TUIAH.

MaremaTudyeckoe HHTEpNOJUpOBaHUe TpeOyeT MHoro BpemeHu. [Iporre

Pa3MECTKY TOYCK, JIC)KAIINX HA TOPU3OHTAIAX, CACIATh Fp&(l)H‘I@CKI/I, I10 IMAJICTKCE.
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Puc. 23 TlocTpoeHue maaHa HUBEIUPOBAHMS TOBEPXHOCTH
[TocTpouts TOMOrpadUuecKuil MjaaH y4yacTKa METOJIOM HMHTEPIOJSILUN IO

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

1 223,6 223,7 223,8 ~

223,562 223,884 87
g / 223,9 224,2
223,7

223,8 223,9
223772 224,002 224 129 224,287
224,3
224,2
223,8 224,3
1 2. :
9 0| 224 T A: RS 12

223,807 223,9 224 224,095 224,3 224,350 224,392

Puc. 24 ITocTpoenue miaHa mno najaeTke

57



[Ipu >TOM TPUMEHSIOT MWIIMMETPOBYIO Oymary wim KanbKy. Ha kampke
HAaHOCUM Dsii HapaJIeIbHBIX JIMHUN Ha PAcCTOSHUM 2-3 MM, Yy KOHIIOB MPSMBIX
HaanuimeM oTrMmeTku uepe3d 0,1 M, Tak Kak B JaHHOM 3aJlaHUM BBICOTA CEUYCHMUS
penbeda gepes 0,1 m. s HaX0XKICHUS TTOJIOKEHUS TOPU3OHTAICH Ha Tipsimoit 12 (¢
oTMeTkamu 223,562 u 223,884 M) HakjaJapIBaeM KajbKy Ha MpsAMy0 12 Tak, 4TOObI
MOJIO)KeHHEe ToueK |1 M 2 COOTBETCTBOBAJIO MX OoTMeTKaM. llepecedenue mpsmoi ¢
JUHUSMA KaJIbKH OyJEeT COOTBETCTBOBATH IMOJOKCHUIO TOPU3OHTANIEH C OTMETKAMH
223,6; 223,7; 223,8 Ha TaHHOM TPSIMOM.

Takum crocoOOM OMpeNeNsitoT MOJIOKEHUE TOPU3OHTANIEH Ha BCEX MPSMBIX,
MIPOBEJICHHBIX HA IJIaHE.

Toukn ¢ OJAMHAKOBBIMM OTMETKaMH, paCIOJOKEHHbIE Ha CTOPOHAX
MPSMOYTOJIBHUKOB, COSUHSIOT MIJIABHBIMU KPUBBIMU JIMHUSIMU — TOPU3OHTAIISIMH.

6. OnpenenuTs CPEIHIOK OTMETKY IJIAHUPOBKM yYacTKa C WU3BECTHBIMH YEPHBIMH

OTMETKaMU BEPIIMH KBaJIpaToB 10 GhopmyIie:

H“p = 4?3.1 + 27b1 + YCE
4*n

IZI€ @; - OTMETKHU BEPIIMH KBaJAPaTOB PACIOJIOKEHHBIX BHYTPH KOHTYpa y4acTKa, M
bi— OTMeTKHM BEpIIMH KBAJIPATOB PACHOIOKEHHBIX MO0 KOHTYPY Y4acTKa, M
Ci - OTMETKH YTJIOBBIX TOYEK y4aCTKa, M

N - 4KUCIIO KBAJAPaTOB

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

. 1792,524 + 262848»6 + 895,948 = 224,045

7. [logcuntath paboune OTMETKH BCEX BEPIIHUH KBAJPATOB MO GOopMyIIe
d;= Hyp - Hp
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rae Hyp, - cpeansas oTMeTKa INIaHMPOBKH y4acTKa, M
H; - abcoaroTHast OTMETKA TOUKH 1, M
a; = 224,045 — 223,562 = 0,483
a, = 224,045 — 223,884 = 0, 161
az = 224,045 -223,912=0,133 ur.m.
Paboune 0TMETKH OCTaNIbHBIX TOUEK OMPENEISIIOTCS aHAIIOTMYHO.

Jlamee COCTaBJISIFOT KapTOTpaMMy 3€MIIIHBIX MacC. Y KaXJI0W BEPIIMHBI
KBaJpaTOB BBIMUCHIBAIOT pabOo4ne OTMETKH, MOKA3bIBAIOIINE BBICOTHI HACHINEH WM
[UIyOMHBI BBIEMOK W TMPOBOJAT JIMHUIO, PAa3TPAHUUYMBAIOIIYI0O HACBIIU OT BBIEMOK
Ha3bIBAEMYIO JIMHUEH HYJIEBBIX pa0oT.

Touku HyNEeBBIX pabOT, pacloIOKEHHbBIE HA CTOPOHAX KBAJPATOB, OMPEACIISIIOT
METOJIOM HHTEPIOISAIUA MEXAY CMEXKHBIMH PaObOYMMHU OTMETKAMH, HMEIOIIUMHU
pa3HbIC 3HAKHU.

8. OnpenenuTh IpaHUllbl BBIEMKU U HACKIH 1O (OpMyJie U 0TOOPA3UTh HA PUCYHKE

25.

X34 = a3 * L
a3 + Ay

rae az— paboyas OTMETKa TOUKH 3, M
a,— paboyasi OTMETKA TOYKH 4, M

L - JUIMHA CTOPOHBI KBajJpara, M

= ;a!.* Y| 0,133 a; - 0,133

- * - -
w"a ta, = 0133+0,142 20" 967 x,= a,+a, = 0,133+0,084
@ y._ 0043 .

s aé 4] - 09043 ) - -
= a‘ + ay 1—0,043 + 0,084 20 o 6!77 x‘-w - a6+ a'o 0,043 + 0’050

*20=12,26

X

2 20 = 9,25

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

*20=16,53
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Ilpakmuueckaa paboma: Ob6padomka mamepuanos nojie020 Mpaccupoeanusl.

ILlenv padomeur.

1. Hayuumocsa evinonnsims 06pabomky noneeo2o HcypHaia HUBEIUPOB8aHUs Mpacchyl.
Oobecneuenue:

- pabouas mempaov,

= NUCObMEHRHO - HepmeICHbLE npuﬁadﬂeafcnacmu.

B pe3yibTarte BbINOJIHEHUS NPAKTHYECKOT0 32/IaHUS CTYIEHT J0JI7KEH::
3HATh: METOJIUKY 00paOOTKU PE3yJIbTATOB HUBEIUPOBAHUS TPACCHI.

yMeThb: 00pabaThIBaTh MOJIEBOM KypHAJl HUBEIMPOBAHUS TPACCHI.

MeToauKa BbINOJHEHUS 3aJaHUA

JIluHeHBIMM ~ HA3BIBAIOTCST  WHXKCHEPHBIE  COOPYXKEHHS,  HMEIOIIUe
3HAYUTENBHYIO MPOTSKEHHOCTh IO JIJIMHE M 3aHUMAIONIUE Y3KYIO MO0JIOCY 3EMHOMU
MOBEpXHOCTU. CTPOUTENBCTBY 3THUX COOPYXKEHHM, KaK W APYIUX, MPEAUIECTBYET
COCTaBJIeHHE MpoeKkTa. J[Jig1 5Toro HEOOXOAUMO MMETh JaHHbIE 00 OTHOCHUTEIBbHBIX
BBICOTaX TOYEK 3€MHOW MOBEPXHOCTH MO OCHU OyAYIIEro COOpPYKEHHS U B Ipeaesiax
MOJIOCHI, 3aHUMAeMOM UM, a TakXKe JaHHbIe 00 DJIEMEHTAaX CUTyallud U MpeaMerax
MECTHOCTH B TIpejesiax dTOM TMOJIOCH (CTPOEHUS M COOPYKECHHS Pa3IUIHOrO
Ha3HAYEHUS, CEJIbCKOXO3SMCTBEHHBIE YrObs, 3€JICHbIE HACAXKICHUSA, BOJOEMBI U
T.IL.), T.€. HEOOXOJIUMO HMMETh MPOIOJIbHBIA MNPOPMIL MO OCHU MPOEKTUPYEMOIO
COOPY’KEHHS.

Jns modydeHWs ATOTO JOKYMEHTa KaK OCHOBBI [IJIi TMPOEKTUPOBAHUS
CTPOUTEIBCTBA COOPYKEHUSI HEOOXOIUMO:

1. mOAroTOBUTH OCh OYAYIIEro COOPYXEHHUS IJisi HHUBEIUPOBAHUA, T.C.
BBITIOJTHUTD Pa30UBKY MUKETaXKa M0 OCH TPACCHI;

2. BBITIOJIHUTHh HUBEJIUPOBAHUE TIO MPOIOIBHOUN OCH;

3. 00paboTath MaTepuaIbl U COCTABUTH TIPOJOJIBLHBIN MPODOUITH.
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HavanbHyr0 ¥ KOHEUHYHO TOYKH TPAacChl MPUBA3BIBAIOT K UMEIOIIAMCS Ha
MECTHOCTH IIyHKTaM I'e0JIe3MYeCKOTo T1aHoBoro obocHoBanus. Ha tpacce otmeuaror
touku yepe3 100 M ogHa OT Apyroil, 3TU TOUKU HA3BIBAKOTCA MUKETAMHU, a ICUCTBUA,
CBSI3aHHBIE C HMX YCTAaHOBKOM, - pa30MBKOH mnukeTaxa. [IMKeThl 3aKkpervisioT Ha
MECTHOCTH JEPEBSHHBIMHU KOJbSIMU, 3a0MBAa€MbIMU BPOBEHb C 3eMJieil. DTU KOJIbS
Ha3bIBAIOTCS TOYKaMU. PsSaoM ¢ Toukamu 3a0MBalOT BTOPOM, Oosiee JIMHHBIA KOJI,
HA3bIBAEMBIA CTOPOKKOM, HA BEPXHEW CTECAHHOW TI'PaHU KOTOPOIrO MHUIIYT HOMED
nuketa. Hawano Ttpaccel o6o3HauaroT HyneBbiM mnuketoMm I[IKO. Ilocnemnyromiue
MUKEThl 0003HayaroT B mopsnake Bo3pactanus HomepoB: [IK1, IIK2 u T.a. Ilpu
pa30MBKE TMKETaXa Ha BCEX XapaKTEpHBIX IMeperndax CKaTOB MECTHOCTH
YCTaHABJIMBAIOT JIOMIOJIHUTEIIbHBIE TOUKH, HA3bIBAEMBIMU TLTIOCOBBIMU (+ 70; +55 cMm.

puc. 26).

HusenupoBanue Mexy penepamu

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 pa30MTOro Ha MECTHOCTH IMUKETAXKa HUBEIUPYIOT
HuBenupoBanue mno Tpacce MNPOBOAWIOCH HUBEJIMPOM IO OJHOM Mape
JBYCTOPOHHUX PEEK CIOcO00OM «HW3 cepenuHb». Jlanee OCyIIeCTBISIIOT 00paboTKy

HHUBCJIIMPOBAHUA TPACCHI.
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1. BeiOpath OTMETKY HAa4aJIbHOTO perepa B KypHAJI TEXHHYECKOTO HUBEIUPOBAHUS
o Tpacce (cM. Tabi. cTp. 68).

[TomyueHHbIE WCXOAHBIE OTMETKM 3amUChIBalOT B rpady Ne 14 >xypHaina
TEXHUYECKOTO HHUBenupoBaHus (cM. Tabn. crp. 68), TpPOTUB HOMEPOB
COOTBETCTBYIOIINX OMOPHBIX PETIEPOB.

2. B rpadax 6 m 7 3amucarth BBIYMCICHHBIC HA CTAHIIMM MPEBBIIMICHUS h, MM, IO
dbopMyJiaM, BBIYUCIINTH NpeBbImieHus h,, mo orueram yepHoit m h,, MM, KpacHOW

CTOPOH PECK MCKAY CBA3YIOIIMMHU TOYKAMH HUBCIIMPHOI'O XOd4:

hq = thleaq'Bq;
hK = hKCTIZaK'Bw
TJ€ Ay, @ - OTYETHI IO 3aAHEH perKe, MM;

By, Bx— OTYETHI IO IEPETHEN PEMKE, MM.

Ecnu npeBbIieHus MOJIy9aroTCsl CO 3HAKOM «ILTIOCY, UX 3aIMChIBAIOT B rpady Ne
6, eciii co 3HaKoM «MHuHYC», B Tpady Ne 7. Tak mociemoBaTelbHO BBIYHCISIOT B
JKypHaJle Ha KaXJOM CTAaHLMHU BCE IMPEBBILMICHUS MEXAY CBS3YIOIIMMU TOYKAMHU XOJA.
JlormycTrMast MorpetHocTsb f, MM, MEK Iy MPEBBIIIEHUAMU ONPEACIIIeTCs Mo popMyiie U
HE JIOJDKHA MPEBBIIATH + 5 MM;

f = he-h,.
Beruncisior cpentee 3HadeHue mpeBbimeHus hep, MM, mo gpopmyie:
hcp: (hq'hx)lz
3. Ilepen TeM Kak BBIUMCIUTH OTMETKH CBS3YIOIIMX TOYEK HHUBEIHMPHOTO XOJa,
HEOOXOJMMO B KypHAJIE TEXHUYECKOTO HHUBEIMPOBAHHS BBIMOJHUTH MOCTPAHUIHBINA
KOHTPOJIb TPaBUIILHOCTU BBIUMCICHUM CPETHUX MPEBBIIEHUM, JIJIS1 YETO:
- CJIOKHTh Pe3yJbTaThl OTCUETOB MO pEHKaM, 3allMCAHHBIE OTAEJIIBHO B BEPTUKAIBHBIX
rpadax Ne 3,4, 6,7, 8 u 9. PesynbpTaThl cymMM 10 Kaka0u rpade 3anmucath Mo Kakaou
rpadoii TaHHOM CTPaHUIIBI;
- pazHOoCTh cyMM 1o rpadam Ne 3, 4 nomxkHa OBITh paBHa CyMME TPEBBIIICHUH,
noAcCYUTaHHbIX 1Mo rpadam Ne 6 u 7, T.e. mosrydaeM popmyy:
() — (B)a= (h)s + (h);
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- CyMMa CpelHuX mpeBblieHui mo rpadam Ne 8 u 9 gomkHa OBITH paBHOM MOJOBHUHE
CYMMBI TIpeBhITIIeHHH 110 Tpadam Ne 6 u 7, T.€. momydaem hopmyy:

(h)s + (h)e = 0,5 {(h)s + (h)7}-
4. Tlociie BBITIOJTHEHUS! MOCTPAHUYHOTO KOHTPOJISL BBIYUCIUTH HEBS3KY fr,, MM, CyMMBI
IPEBBINIEHUH Ny, 10 HUBEITMPHOMY X0y IO (hOpMyJIaM:

Ahy = {(zh)s +- (2h)s} — (H P11 — H pu227)

nin
Ah(’p =2 hcp - (HKOH_ HHaq)1
5. Brruuciuth AOIIYCTUMYIO BCIIMYHMHY HCBA3KHU th[orm MM, CYMM HpCBBIHICHI/Iﬁ

HUBEJIMPHOTO X07a 1o popmyJie:

[Ah]=+ (B0 * L ),
rae L — mmmHa Xona, KM.

6. YOenuBiuch, YTO BeJNMYMHA HEBA3KU XOJa MeHble pomyctumoil Ahg < [Ah],

BBIYHUCIIUTD IIOIIPABKU CPCOAHUX HpCBBII]ICHI/Iﬁ thpa MM, IIO (bOpMYJIGI

thp:-Ahq,/n .

rzie N — YUCJIO CPEIHUX NPEBBIIICHNN B HUBEJIMPHOM XOJE.
7. Ilo ucnpaBieHHBIM MPEBBIIICHUSIM BBIUUCIAIOT OTMETKH H, M, Toudek (MUKETOB) MO

dbopmyiie:

Hoo = HPr227 + heyp.

[TonyyeHHyro oTMeTKy 3amuchiBatoT B Tpady Ne 14. B Takoil mocieaoBaTelbHOCTH
BBIUHCIIUTh OTMETKH BCEX OCTAJbHBIX CBSI3YIOIIMX TOYEK, 3AMKUChIBAs MX 3HAYECHUS B
rpady Ne 14.

KoHTposieM npaBUIBHOCTH BBIYMCIEHUS OTMETOK CBA3YIOIIUMX TOYEK CIYXKHUT

MOJy4Y€HUE UCXOTHOW OTMETKH KOHEYHOTO pernepa.
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JKypHan TeXHU4YECKOr0 HUBEJIMPOBAHUS TPACCHI

OTcyeTsl 1o perke, IIpeBritieHus1, MM = BricoTa
MM E TOYEK, M
= o Brranc- Cpemnne Hcmpas- &
s| g o = JIEHHBIE JICHHBIE 2 3 §
J2 g | § |2 = | E | £
b o = > o = =
5 2, & 8 d 5
™ E QE) + - + - + - a 2 %
o ®) I~ Q
[% — M ~
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
I1KO0 7459 168,818
IIKO0 | 2715 -1
7415 0802 0802 0801
0802
2 1913
IK1 6613 169,619
IIK1 | 2039 -1
6735 0325 0326 0325
3 1714 0327
IK2 6408 169,944
IIK2 | 2811 -1 169,944
7513 0300 0299 172,7
2003 55 170,752
4|1 +70 0301
0299
2510
I1K3 7214 170,243
IK3 | 1232 -4
5 5929 1682 1682 1686
2914 1682
I1K4 7611 168,557
K4 | 1111 -4
5809 1793 1797
2951 1792 1714 168,524
6| +55 1794 75
2903
TIK5 7603 166,760
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IK5 | 2142 0288 -1
6844 0288 0288 0289
7 2430
K6 7132 166,471
MOCTPAHNYHBIA KOHTPONDL
2 | = Z(+)| (=) Z(+)| =(-))
60142 67184 256 9898 1428 4949
- 2856 - 9898 1428 - 4549 =
228 .51 | ——— -
- - 3521 = .3521
[Tponomxenre TabaUIbI
OrtcueTsl 1O peiike, IIpeBbliieHust, MM s BricoTa
MM < TOYCK, M
=
E
g | = Bbrunc- Cpennue Hcrpas- 2
= E 2 JIEHHBIE JIEHHBIE &« =
ol o = ° = = =
< Z = T = = ®) o
= = > o = =
5 2. % + B ) + 3 g | g 8
<o) 9] = = (=)
= |3 &1z |5
= = | A ~
1 2 3 4 5 6 7 9 10 11 | 12| 13 14
K6 | 1719 -2 166,471
6417 0792 0792 0794
8 | k7 0792
2511
7209 165,677
HK7 1 2310 -1
7011 0105 0106
9 0105
TIK8 0105
2415
7116 165,571
IIK8 | 2932 -4
7632 2480 2476
10 K9 2481
0451 2479
5153 168,047
K9 | 2484 -2
+70 7182 0962 0961 0959
11 0960
TK10 1522
6222 169,006
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TK10 | 1418 2
12 6116 0807 0805
P11 0806
0612 0808
5308 169,811
[Tponomxenue TabaUIbI
Noctpanuywuh KOHTPOAL
Xa Ie E(+)E-)E+)] E~-)
L] L <f] B 17 7] LY
333 v |
2 — | - .
= = X%
= TH1
KOWTDOM NC XOJY
2 | 8 g |8 3
d |2 == g | & g g 2
';' "I" [} ] " 5 il 1] q.-
]
3| a 2l2|s|8|R|2 =
+ I + I + [ [
PO I IS T I ST T
Th=(1a-Ta)2= Thyef2=  Ihep2= Iy =195,
=170 uu = T0mm =170 um
Npuseps: BoiuncAeHW:

Mpessauerwe hy = a, - 8

Omvera
Hrwo = Hprg7 *+ ey = 170,006+ (-1,188) = 168,818 (m)
TOPM3OHT MHCTPYMEHTa
. =Npeo +ay

a, - 3anHwil orcyer Ka K2 no yepHoil cropone

rW. = 169,944 + 2,811 = 172,755 (m)

Ormerxa nmocosoi TouKM

Hygg =M. - ¢ = 172,755 - 2,003 = 170,752

hery = 1573 -2760 = -1187 ()
e = 3 - B |
hygrq = 6276 - 7459 = -1185 (m)
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KoHTPOSib NPU HUBEAMPOBAHNK MEXTY
penepamu

Ay = Ih- (- Hy) = 0,170 - (169,811 - 170,006) =

= -0,170 -(-0,195) = +25 Mm

[Ah] = 1 50 muX

Ecam A%<[Ahl.mmmwmmmy+25wm
CPEHHM NPESHILEHVAM C 0BDATHHIM 3HAKOM.

Ilpakmuueckaa padvoma: Ilocmpoenue npogunsa u pacuem npoeKmHvix

IIeMEeRmoe.

Llenv pabomur:

1. Pazsumbv Ha8biKU NOCMPOEHUs NPOPUIsL NO  Pe3yibmamam  noie6o2o
mpaccupos8arusl.

2. Hayuumucs sviyucisimo npoekmmuule snemenmol 0Jisi 6APUAHMA NPOEKMHOU TUHUU.
Oobecneuenue:

- pabouas mempaon,

= NUCbMEHHO - HepmeOosICHble npuHa()Jzeofcnocmu.

B pe3yibrare BbINOJHEHUS MPAKTHYECKOI0 3aJaHUS CTY/ICHT J0JIZKeH:
3HATH: METOJMKY pacyeTa MPOCKTHBIX BEJIWYMH ISl HAHECEHUS Ha Tpouib
NPOCKTHOM JIMHUU.

YMETb: CTPOUTH U YNTATb HpO(l)I/IJ'IB, BBIYHCJIATH HGO6XOI[I/IMBI€ IMPOCKTHLIC DJICMCHTLI

MeToanka BbINOJHEHUS PA00ThI

1. BbunucIuB OTMETKH BCEX TOYEK TPACCHI, MPUCTYMUTh K TIOCTPOCHHUIO TPOOIEHOTO
podwIs Tpacchl Ha MPOSKTHUPYEMOM YYacTKe, T.€. HAHOCAT YePHYIO (€CTECTBECHHYIO)
JUHUIO MPOQUIISI MECTHOCTH B 33IaHHBIX MacIITadax.

Wcxonuble naHHbIE IS cOCTaBlieHUs Tpoduiisi HEOOXOIMMO BBIOpaTh M3 KypHaja

TEXHUYCCKOI'0O HUBCIIMPOBAHUS 110 TPACCE U ITUKCTAXKHOI'O KypHaJia.
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2. lna moctpoeHuss mnpoduias Ha MWUIMMETPOBOM Oymare MOAroTaBIUBaeTCs
noanpoduasHas Tadmmma (ctp73).
3. B rpade «paccTosiHue» OTIOXKUTH B IPUHATOM TOpU30HTaIbHOM MaciiTabe 1:5000

IMUKCTAKHBIC pACCTOSAHUA, ITIOAIINCATL B HCOGXOI[I/IMBIX TOYKax.

4. B rpady « oTMeTKa 3eMJIn» BBIUCATh U3 JKypHaja TEXHUYECKOIO HUBEIUPOBAHMS
OTMETKM  TOYEK IMPOTHUB COOTBETCTBYIOIIMX OpAMHAT Ha mpodune. OTMeTKH
okpyrsiTh 10 0,001.

[Io »tum otrmerkam B mnpuHiATOM Macmrade 1:500 OTIOXHUTH BBEPX OT
YCIOBHOTO TOPH30HTA BEJIIMYMHBI OpAWHAT. TOYKM BEPXHHUX KOHLOB OpJIMHAT
COCAUHSAIOT IOCIEN0BATEIBHO OTPE3KAMU IPSIMOM, B PE3yJIbTATE MOJYy4aloT YEPHYIO
JIOMaHHYI0 JIMHUIO €CTECTBEHHOTO MPO(MIsI MECTHOCTH M PACCUMTHIBAIOT JJIA HEE
YKJIOH 10 (popmyiie:

1= (HKOH - HHa'-I) / I—;
rac L — PaCCTOAHUC MCIKAY KpaﬁHHMH TOYKaMH y4aCTKa, M.

BennunHy ykiioHa 3amuchiBaeM B Tpady «yKIOHBIY.
5. HaHocAT mpoeKkTHYI0 (KpacHYI0) JUHUIO, TPOEKTH PYEMYIO OCb.
6. BolunciieHue 3HaAYEHUM MPOECKTHBIX OTMETOK I BApUAHTA MPOEKTHOM JIMHUH.

Ny 1K = hypmko -1 - L,
1 =4%o
rae L — paccrosiHre MeXIy KpaiHUMH TOYKaMH y4acTKa, M.

hy Ty = 170 - 0,004 - 100 = 169, 6 M;
hy 1K, = 169,6 — 0,004 - 100 = 169, 2 m;
7. BemmonmHeHnue pacdeta  pabOYMX OTMETOK JJisi BapuaHTa MPOCKTHOW JIMHHUH IO
dhopmyiie:

h™, = hy, — h,

s

rae hy, - OTMeTKa POEKTHON JIMHUM, M
h, - abcomoTHast oTMeTKa 3eMJjH (TTMKETOB), M.

PaGoune oTMETKHM MOAMKUCHIBAIOT HAa MPOdHIIe TPacCHhl.
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W™ =hng - g

nﬂ"pz 170,00 - 168,82 = 1,18 (m)
h"“p = 169,60 -169,62 = -0,02 (m)
h&2, = 169,20 - 169,94 = 0,74 (w)

Moapo6Hbii npoaonbHbLIK Npoduns

Mr 1:10000 = § 8 8§ 2
M 1:1000 =8 -
170_;[
O
1604 S 3
1504
140}

“@
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Jlabopamopnas paboma: Beinoc ¢ namypy npoekmHuix 3j1eMeHm08.

ILlenv padomeur.

1. Hayyumscs svinonnams pacuemsl no noo02omoske OaHHblX Ol 8bIHOCA 8 HAMYPY
JIUHUU 3ad0AHHO20 HANPABIEeHUsL U NPOEKMHOU OJIUHBL.

2. Hayuumbvcs 6blnoaHsams HeobXooumbvle pacyemvl OAsd 6bIHOCA 6 HAMypy
NPOEKMHOU 8bLCOMbL MOUKU.

Oobecneuenue:

- pabouas mempaon,

= NUCbMEHHO - HepmeostCHble npuﬂadﬂeofmocmu.

B pe3yabTaTE BHINMOJHCHUA MMPAKTUYICCKOTO0 3a/IaHUA CTYACHT J0JIKCH:

3HATh. QJTOPUTM MOATOTOBKHM JAHHBIX JJISI BBIHOCA B HATypy JMHUHU 3aJaHHOTO
HAMPAaBJICHUS U MPOECKTHOMU JJIMHBI, IPOCKTHOM BBICOTHI TOUKH.
yMeTh. TOJATOTOBUTH JAaHHBIC JJIsI BBIHOCA B HATypy IPOEKTHOM BBICOTHI TOYKH,

YUTaATh pa30MBOYHBIN YEPTEXK.

MeToauKa BbINOJHEHUS PadOTHI

Ha ocHOBaHuM reoae3ndecKux IOCTPOECHHM Ha CTPOUTEIBHOW IIJIONIAJIKE
ONPEAEISAIOT MOJIOKEHUE BCETO COOPYKEHHS B LEIOM WIM OTACIBHBIX €r0 4acTeu B
miaHe U 1o BbICOTE. OCHOBHBIMH 3JIEMEHTAaMU T€O0JIE3MYECKHX ITOCTPOCHHMI Ha

CTpOI/ITeHBHOfI IIJI0IAaaKe ABIAIOTCA:
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- MOCTPOEHHE Ha MECTHOCTHM JIMHEWHBIX OTPE3KOB 3aJaHHOW MPOEKTOM
JITAHHEL
- TOCTPOCHHWE Ha MECTHOCTHM TOPU3OHTAIBHBIX YIJOB 33JaHHOM ITPOEKTOM
BCIIUYHHBI;
- BBIHECEHHE Ha MECTHOCTb TOYEK C 33IaHHBIMU MPOCKTHBIMU OTMETKAMU;
- TIOCTPOCHHME Ha MECTHOCTH OCEBBIX TOYEK (TOYEK IepeceyeHust Oocei)
COOPYKECHUH.
1. BelunciieHue HanpaBaeHUs U JJIUHBI JUHUN MEXKy TOUYKaMU 10 UX KOOpJIMHATAM
COCTaBJIIET OOpaTHYIO I'e€0I€3UUECKYIO 3a/1a4y.
Ecnu uzBecthsl koopauHatel Toukd 1 (0 ; 0) 1 koopauHaThl TOUkH b (+ 6 ;+
7,8),
TO MOKHO ONpPENENUTh JuHYy JuHun 0b.
Ecau uzBectHbl koopauHaThl TOUkH 2 ( +18,665 ; + 8,667) 1 KoopAMHATHI
touku A (+ 12,8 ; +10,9) , TO MOXXHO ONPEECIUTh IJTUHY JIMHUU A2.
- OTIPEJIEIUTH MIpUpalieHue KOOpAUHAT 1o ¢hopmyJie:
AX =X —X1 AX = X5 —Xp
Ay =y5-—y1 Ay =ya-y2
rie  Xj X Xp, Xp— KoopauHatel adcuuce Touek 1, 2, A, b.

VB »Y1 ,YA »Y2 - KOOpJIMHATBI OpAMHAT ToueK b, 1, A, 2.

- HaXouM tgo 1o hopmylie:
tga = Ay/ Ax

rae Ay, AX — mpupanieHue KOopauHaT

- M0 3HAYCHUIO tZ0 HAXOAUM BEJIMYHMHY yIJia O.

- Ha3BaHWE pyMOa OMPEIETSIOT 10 3HaKaM MpUpaIeHUu KOOpUHAT.

HazBanue CB OB 103 C3
pymMOOB
3saku A X + - - +
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AY

- JJIMHY TOPU30HTAJIBHOT'O ITPOJIOKCHUS OIIPCACIIAIOT 110 CIICAYIOIIUM (bOpMYHaM:

d=Ay/sinr

d=Ax/cosr,

rae Ay ,AXx — npupalilieHus KOOpIMHaT.

2. Bce ITOJIYYCHHBIC OAHHBIC 3aHCCTU B Ta6JII/IHy.

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. BeicunTaTh TOpU30HTANBHBIC YIJIBI 11O (hOpMyIam:

Basi = Q21 + Qa2 = 24955  + 180 °— 159 °10” = 45%45°

Beoi = Qb1 + Q2 =52%6° —24°55 =27°31

4. BeIHOC B HaTypy NPOEKTHOW JIMHHH.

Brinectu Ha mectHocTH och 31aHust CD (puc. 27) cnocoboM MOJSPHBIX KOOPAUHAT

OT YCJIOBHOI'O ITYHKTA FCOI[CBH“IGCKOFI oCHOBBI AB Ha ocHOBaHUU HCXOAHBIX JaHHBIX.

Puc. 27
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Ilopsodoxk evinonnenus 3a0aHust:

- YCTaHOBUTH TEOJIOJIUT B TOYKY A U MPUBECTU NpUOOp B pabouee MOJI0KEHHE.

- OpueHTupoBaTh TpyOy Ha TOuky B w mo yrimy P , anuHe auHUU dp,

3aukcupoBaTh HampapieHUe Ha TouKy C.

- YCTaHOBUTD T€OJOJIUT B TOUKY B 1 mpuBectu mpubop B pabouee moyioKeHHeE.

- OpueHTHpOBaTh TPYOY Ha TOUKY A | 10 yriy Pg, JyiMHE JIMHUK O 3aUKCHpPOBATH

HalpaBJeHue Ha TOuKy D.
- U3smeputh nonmyueHHyto JyHy ocu 3aaHus CD npu momonm pyaeTKy.

- I[aHHBIe I1IO0 BBIHCCCHHUIO OCH 31aHHs 3aHCCTH B Ta6JII/IIIy.

Ne
i Ba Bs da, M dg, M CD, m
1 54%30 35%5 1,918 2273 2.053

5. BbIoNHUTE HEOOXOAMMBIE PACUETHI JIJISi BBIHOCA B HATYpy MPOEKTHON BBICOTHI
TOUYKH (CM. puc. 28).

[Iycts TpeOyeTcsi Ha MECTHOCTHM OTMETUTh TOUKY B, KoTopas Haxoausiach Obl
Ha 3aJIaHHOM NPOEKTHOM ropusonrte H, = 165,300. J[nsa 31010 mocepearne Mexy
penepomM M u3BeCTHOM OTMETKOM Hye, ¥ Toukon B ycranasmusaror nusenup. Ilo
pelike, CTosIerd Ha penepe, Npou3BoaAT orcyeT a = 0939, BBIUUCISIOT TOPU3OHT
nacTpyMenTta Hj = Hy,, +a =167, 254 u pasnocts H; — H,, = b = 1954. Ota pasnocts
b ropu3zoHTa WHCTpyMEHTa W TPOCKTHOTO TOPU30HTA HMMEET BEChbMa OOJBIIOE
3HAYEHHME ISl CTPOUTEIISI U HA3bIBAETCS BBICOTOM MPOEKTHOW peiiku. Ilocne atoro B
Touke B ycTaHaBIMBarOT peliky Tak, 4TOOBI HAa Hel ObUT OTCUET, PaBHBINA D (BhicOTE
MPOEKTHOM peilku), MpU KOTOPOM BBICOTA MSATKU PEHKH U OyJeT paBHA MPOEKTHOM
ormetrke Hy,. Ilox msaTkod peiiku Ha NpeaBapUTENbHO BKOIAHHOM CTOJ0€ (MOXKET
ObITh, HAa CTEHE CYIIECTBYIOLIErO 3/IaHUS, COOPYKEHMS) OTUETIIMBOM PHUCKOU
(UKCUPYIOT TMOJOKEHHWE HCKOMOI'O IMPOEKTHOTO TOPU30HTA (Hampumep, OTMETKU

YHUCTOIO I10JIa IICPBOI'0 3Ta>Ka BO3BOANMOI'O 3I[aHI/I$I).
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167,254 §

I H=

Puc. 28

llopsook evinonnenus 3a0aHust.

- YCTaHOBUTH HUBEJIUP HA CTAHIIMIO B YCTAHOBJIECHHOE HA MECTHOCTU MECTO.

- [IpuBectu mpuboOp B pabouee MOJI0KEHHUE.

- [Ipon3BecTH OTCYET MO pEMKE, CTOSIIEH Ha penepe.

- BrImonHuTh HEOOXOAUMBIE BBIYUCICHUS MJIS OMPENCNICHHUs] BBICOTHI MPOEKTHOM

PEUKH.

- YCTaHOBUTh HUBEJIUPHYIO pEHKYy Tak, 4yTOObI BBICOTA MATKU pEeliku Oblia paBHA

NPOEKTHON OTMETKE Hiyp.

- Ilox msTKOM peiku OTUETIMBOM PUCKOM 3a(UKCHPOBATH IMOJOKEHHUE HCKOMOTO

IMPOCKTHOI'O TOPHU30HTA.

- JlaHHbBIE 0 BBIHECEHUIO B HATYpPy TOYKH C IPOEKTHOM OTMETKOM 3aHECTH B

Ta0JIHUILy.

No BricoTa
HUBEJIN- Otmetku| OTcuersl l'opuzonr | [IpoexkTHas | MpOEKTHOU
PyEMBIX TOYEK, M | 110 peiKe, | MHCTPYMEHTA, | OTMETKA, M | PEHKH, MM
TOYEK MM Hi, m
Pem. 166,315 0939 167,254

KOHTPOJIb
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165,300

1954

KOHTPOJIb

KpnTeme OICHKH BBIMMOJHCHUA CTYACHTAMHU O0TYCTHBIX paﬁoT

Ne | OuenuBaemsie Meron I'pannyHBIE KPUTEPUU OIIEHKHU
.11 HaBBIKU OLICHKH OTnanuHO HeynosnerBopurens
HO

1 2 3 4 5

1 | Ornomenue k | Habmronenue | Bece Mmarepualibl B otBenennoe mis
pabore. PYKOBOJUTE- | IPEACTABICHBI B | paOOTHI BpeMsI HE

JIsl, TPOCMOTP | YKa3aHHBIN CPOK, | YJIOMKHUJICS.
Marepuarna. HE TpeOyIoT HeMoHcTpupyeT
JIOTIOJTHUTENIBHOTO | TIOJTHOE Oe3pa3nnyue
BpEMEHU Ha K pabore, TpeOyeT
3aBepUICHUE. MTOCTOSTHHOTO
JTABJICHUS JISI
BBITIOJTHEHUS
3a/IaHusl.

2 | Cnocobnocts | [Ipocmotp Yertko 3anonnsger | He cmocoben
BBITIOJTHSATh MaTepualoB. | JKypHaJbl HCIIOJIB30BaTh Jaxe
BBIYUCIICHUS. U3MEpPECHUH U MPOCTEUIIINE

BBITIOTHSIET apupMeTHIECKUE
BbIUMCIICHUS. be3 | melicTBUS A1
3aTPyAHECHUN [IOJIy4EeHUS
BBITIOJTHSIET KOHKPETHOTO
BBIYUCJICHUS B pe3ynbrara. bosnbiioe
BEJIOMOCTSX. YHCJIO OMHUOOK B

BBIYHCIICHHSIX,
TpebyeTcs
JOCKOHAJIbHAS
poBepKa
pe3yJIbTATOB.
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VYmMmenue Ha6mronenune | bes He cnoco0Oen
UCIIOJIb30BaTh | PYKOBOJUTE- | IOMOJHUTEIBHBIX | UCIOJIb30BaTh 3HAHUS
MOJIyYeHHbIE 751, IPOCMOTP | OSICHEHU I U3 OJHOTO pasjiena
paHee 3HaHMsI | MaTepuaioB. | (YKa3aHUM) MpY pelIeHUN 3a1a4
Y HABBIKU JJIs UCIIOJIb3YET pa3lIeJIOB CMEXHBIX
penieHus HABBIKU U YMEHUS, | TUCUHUILINH.
KOHTPOJIbHBIX MOJTyYCHHBIC TTPU
3a11ay. M3YYCHUHN
JTUCITUTITNHBL:
«MaTeMaTHKay,
«HHKEHEpHas
rpadukay,
«Mudopmartukay.
Odopmienne | [IpocmoTp Bce martepuansl PaGota oopmiiena B
paboThI MaTepHaioB | 0(hOPMIICHBI BBICIIICH CTETEeHH,
COTJIACHO HEOPEKHO
CTaHJapTHBIM JleMoHCTpUpyeMbIe
TpeOOBAHUSIM 3aMKCH BBIYMCICHUN
WHCTPYKITUH, MPOCTO HE MOTYT HE
rpaduka Ha IIPUBECTH K
BBICOKOM YPOBHE | TOTIOJTHUTEIHHBIM
omuOKam
YMmenue CobecenoBa- | I'pamoTHO IToka3wiBaeT
OTBEYaTh Ha HUE OTBEYAET Ha HE3HaHHE MpeaMeTa
BOIIPOCHI, MIOCTABJICHHbBIE MIpU OTBETE HA
MOJIb30BATHCS BOIIPOCHI, BOIPOCHI, HU3KHIA
npodeccuo- UCTIOJIBb3YS WHTEJUICKT, Y3KUN
HaJbHOU U npodeccro- Kpyrosop,
oO1ei HAJIBHYIO OTrpaHUYCHHBIN
JIEKCUKOM TIpU JIEKCUKY. MOXkeT | clIoBapHbIN 3arac.
caade 000CHOBaTh CBOIO | UETKO BhIpayKEHHAS
OTYETHOM TOYKY 3pCHHS TI0 | HEYBEPECHHOCTH B
paboThI npoOsieme. UeTko | oTBETax u JACHCTBUSIIX

BUJNUT LIEIIb.
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1.KpaBuenko F0.A. I'eonesus: yue6nuk/HO.A. KpaBuenko, - Mocksa: UH®PA-
M 2022.-344c. -(cpennee npodeccuoHanbHoe oOpazoBanue).Pexxum nocryna :
https://znanium.com/read?id=393204

Hononnumenvruvle ucmoyHuKU:

2.I'mpmibepr M. A T'eonesns: 3amaunuk: y4ue6. mocoone/M.A I'mpmbepr. - 13,
crepeotun.-M,:MHDPA-M,2020.-288 C Pexum JIOCTyTa:
https://znanium.com/read?id=344363
CHulI 3.01.03.84. I'eone3nueckue pabOThI B CTPOUTENIBCTBE.

CHulI 11-02-96. imxeHepHbie N3bICKaHUS B CTPOUTEIHCTBE.

NurepHET-pECYPCHI:

http://lib.chistopol.net/library/book/14741.html -ITyGnuunas syekTpoHHas

oubnnoreka

http://libgost.ru/gost/ -budarorexa rocToB 1 HOPMATHBHBIX JOKYMEHTOB

78


https://znanium.com/read?id=393204
https://znanium.com/read?id=344363
http://lib.chistopol.net/library/book/14741.html
http://libgost.ru/gost/

