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IosicHUTENLHAA 3aNNCKA

OIL.0O9 «OcHOBBI reoxe3um» sBiseTca  oOHIENpPOodecCHOHATBHOU B
MOJATOTOBKE CIELUAIMCTOB, 3HAHUS MPEAMETA SBIIIFOTCS OCHOBOW JJIs1 U3yYEHHUS U
YCBOGHHS TaKMX JUCIHMIUINH, Kak «Pa3paboTka 0OBEMHO-TUIAaHUPOBOYHBIX H
KOHCTPYKTUBHBIX PEIICHHA Pa3Iu4YHbIX O0OBEKTOB KAalUTAIBHOTO CTPOUTENHCTBAY,
«ApXUTEKTYpa 3AaHUIN».

Oco0eHHOCThIO 00yUEHUs TE0IE3UN SIBIISETCS HEpa3pblBHAS CBSI3b TEOPUU U
OPAKTUKU 1O NIPUBUTHUIO CTYJEHTAM HaBBIKOB B pabOTE C TeoJe3UYECKUMU
npuOopaMu IpU IMPOU3BOJICTBE IMOJIEBBIX I'€OJIE3UUECKUX M3MEPEHUH, a Takke B
KaMepaJIbHOM  BBIIIOJIHEHUM MaTeMaTHU4ecKoil U rpaduyeckoil 00pabOTKu
PE3yJIbTaTOB MOJIEBBIX U3MEPEHU.

[lepen HavyamoM BBINIOJIHEHUS KaXAOW pabOTBl CTYIEHTHl JOJKHBI
O3HAKOMHUTBCSI C €€ OCHOBHBIMHU IOJIOXKCHUSIMM, MOJATOTOBKON 0O0pa3loB K
UCIIBITAaHUIO, TIOPSJKOM BBINOJIHEHUS padoThl. Ilocie BBIMOJHEHUS MPAKTUYECKON
paboThl HEOOXOIMMO MPOU3BECTU 0OPAaOOTKY pEe3yJbTATOB UCIBITAHUI U CHENaTh
HEO0OXOMMbIE BHIBOJIBI.

B cootBercTBrn ¢ ®I'OC CIIO cTyneHThl TOMKHBI:

ymemy:

- YUTaTh CUTYALlMH HA IJIAHAX U KapTax;

- OIIPENEIATH MOJIOKEHUE JIMHUI Ha MECTHOCTH;

- peliaTth 3a7a4y Ha MacluTaobl;

- pemiath OpsMYI0 U OOpPaTHYIO T'€0Ae3UUECKYI0 3a/1auy;

- BBIHOCUTB Ha CTPOUTENBHYIO IUIOIIA/IKY 3JIEMEHTHI CTPOUT €HILIAHA,;

- MOJIb30BaThCcid NpUOOpaMU U HMHCTPYMEHTAMHU, MCIIOJIb3YEMbIMU MPH
WU3MEPEHNUHN JIMHUH, YIJIOB U OTMETOK TOYEK;

- MPOBOJUTH KaMepalibHble paOOThl 10 OKOHYAHUH TEOJOJIUTHON CHEMKH U
reOMETPUYECKOTO HUBEIMPOBAHUSI.

3HaMb.

- OCHOBHBIE IOHATHUE U TEPMUHBI, UCIIOJIb3yEMbIE B I€0/I€3UU;

- Ha3HA4YEeHHE OMOPHBIX I'€0AE3NYECKUX CETEM;

- MaciTadbl, YCIOBHBIE TONOrpAPUUECKUE 3HAKH, TOUHOCTh MacIlITada;

- CHCTEMY IUIOCKUX MPSMOYTOJbHBIX KOOPIUHAT;

- TpuOOPHI U UHCTPYMEHTHI JUIsSl U3MEPEHUI:

- JIMHUMW, YIJIOB U ONPEICIICHUS MPEBBIIICHUN;

- BHJBI T'€0JI€3NYECKUX U3MEPEHU.



IIpakTnyeckasi padora Ne 1
Tema: Penrenue 3a1a4 HA MACHITAOBI
Heabr padoThl: HAYYUTh CTYJACHTOB BBINOJHATH CpPaBHEHUS MAacIITaOOoB,
MIPUBOJIUTH UX B JIMHEHHBIA BUJ, OPEAECTATh UX TOUYHOCTb.

Xoa padoTbl

3apava 1.1
BrIMOTHUTE CpaBHEHUS YUCIEHHBIX MAacIITa0O0B, IEPEBECTU MX B JTMHEHHBIN
(MOSICHUTENBHBIN ), ONPEIECIUTh UX TOYHOCTh MO UCXOTHBIM JAHHBIM.
HcxonHbie TaHHBIE:
Uncaennsle MacmTaob! 1:250; 1:2000; 1:10000.
Pemenue:
1. Ilpu cpaBHEHHHM YHCJICHHBIX MacIITabOB OOJIBIIMN 3HAMEHATENb JACNAT Ha
MEHBIINN.
2000:250 = 8, cnegoBarenbHo, MacmTad 1:250 kpynHee macirada 1:2000 B
BOCEMb pa3.
10000:250 = 40, cnenmoBarensHo, MacmTad 1:250 kpymHee wmacmiTada
1:10000 B copok pas3.
10000:2000 = 5, cnepomarenpHo, MacmTad 1:2000 kpymHee Maciitada
1:10000 B msaTh pas.
2. Jlna mnepeBoja YHMCIEHHOro MacmTaba B JUHEHHBIM HEOOXOAMMO OT
CaHTHMETPOB B 3HAMEHATEJIe IEPEUTH K METpaMm.
M 1:250 B lem—250 cm;
T.K. 250 cM = 2,5 M, TO IMEHOBaHHBIA MacImTad: B 1ecMm — 2,5 M.
M 1:2000 B lcm — 2000 cm;
T.K. 2000 cM = 20 M, TO IMEHOBaHHBIA MacmTad: B 1cMm — 20 Mm.
M 1:10000 B 1ecm — 10000 cwm;
T.K. 10000 cMm = 100 M, To UMeHOBaHHKIN MacmTao: B Iecm — 100
M.
3. OnpenenuTh TOYHOCTh MACIITa0O0B:
TounocTs (1) MacmTaba — 3T0 JUIMHA TOPU3OHTATBHOTO TIPOJIOKEHUS JIMHUH
Ha MECTHOCTH, COOTBETCTBYIoMIast paccrosinuio 0,1 mm Ha mane. T.k. 0,1 mm ==
10** m, TO:
s M 1:250 T1250 = 250 / 10* =250/ 10000 = 0,025 m
s M 1:2000 T1:2000 = 2000 / 10* = 2000 / 10000 = 0,2 m
s M 1:10000 .50 = 10000 / 10* = 10000 / 10000 = 1 m

3amava 1.2.
Onpenenuts ATUHY JIMHUY HA MECTHOCTH O M3MEPEHHOMY PacCTOSHHUIO Ha
miaHe paBHoMy 4,6 cm macmrada 1:5000.
Pemenue:
JUIMHY TUHUM Ha MECTHOCTH OIpenessieM no GopMmyiie:



S=sxM,
rme s=4,6cMm
M = 5000
S=4,6 x5000=23000 cm =230 m.

3agauga 1.3.

['opu3oHTanbHOE MPOJOKEHUE JIMHUM MECTHOCTM paBHO 1167 M.
Onpenenuty 4yeMmy OyneT paBHa JJIMHA O3TOM JMHUM Ha KapTe CIEIYHOIINX
MacimTados: 1:10000; 1:25000; 1:50000; 1:100000.

Pemenne:

Ucnone3ys popmyny s =S / M, rne S = 1167 M HalijeM NIUHY JIUHUMA HA
KapTe CIEeAYIOIUX MacIITa0oB:

1) M 1:10000 s=1167/10000=0,1167 m=11,67 cm.
2) M 1:25000 s=1167/25000 =0,04668 m = 4,67 cm.
3) M 1:50000 s=1167/50000 =0,02334 m = 2,33 cm.
4)M 1:100000 s=1167/100000=0,01167 m= 1,17 cm.

3agaua 1.4.

MoskHO 1 fopory mupuHoi B (M) u3o0pa3uth AByMSs JIMHUSIMU Ha KapTax
yKa3aHHBIX MaciTaboB?

A) Ucxomubie nannsie: B = 3,5 m; M 1:10000.

Pemienue:

TounocTs 3amanHoro wmacmrTaba Ti:0000 = 1 M — 3TO MUHUMAJIBHOE
paccTosiHUE, pa3IMuuMoe I1a3oM Ha kaprte. Tak kak B = 3,5 M > T1.10000 = 1 M, TO
JIOPOTY Ha KapTe MOKHO M300pa3UTh ABYMsI IMHUSIMH.

BriBoa: Ha xapte M 1:10000 mopory mupunoit 3,5 M MOXXKHO M300pa3UTh
JBYMSI JINHUSIMU.

b) Ucxoansie nannsie: B = 3,5 m; M 1:100000.

Pemenne:

Tak xak B 3,5 M < T1.100000 = 10 M, TO Aopory Henb3si U300pa3uTh ABYMsI
JUHUSMHU.

BoeiBoa: Henb3s m300pasuth gopory aBymsi JuHusmu npu M 1:100000
UpUHON 3,5 M.

3amaua 1.5.

Macmtad kaptel 1:50000, moxxHO 7M1 M300pa3uTh Ha Hel B MacmTade
cTpoeHue B pazmepe 4 x 4 m.

Pemenne:

OnpenenuM TOYHOCTH JAaHHOTO MacIiTada:

T1:50000 — 50000 / 10000 =5 m.
CrnenoBaTesibHO CTPOEHUE B JAaHHOM MacIiTade n300pa3uTh HEBO3ZMOMKHO.

3axaua 1.6.



[Ipu moMomm HOPMATBLHOTO MOMEPEYHOr0 MaciiTaba OTIIOXKHTHh Ha KapTax
Macmtados: 1:5000; 1:10000; 1:25000 ropu3oHTadbHBIC WPOCKIIUU JUHUU
MECTHOCTH JITTUHOM:

1) 437,5 M
2) 318,7 m
3) 564,0 m
T
(1:5000)
318,7
(1:5000)
437,5
(1:5000)
318,7 (1:10000) 564.,0
4375 |(1:10000)
318,7
(1:25000)[564,0  |(1:10000)
437,5
(1:25000)
564.,0
e
M 1:5000 100 0 100 200 300
400 500 600
M 1:10000 200 0 200 400 600
800 1000 1200
M 1:25000 500 0 500 1000 1500
2000 2500 3000
OCHOBAHUC JCJIICHUC miar
M 1:5000 100 m 10 m 1M
M 1:10000 200 m 20 M 2M
M 1:25000 500 m 50 Mm 5™
BriBOIBI:

IIpakTH4yeckas padora Ne 2




Tema: Tonorpajgpuyeckas kapra v 1miaH.

Hean: HayuuTbcs u3MepsTh M OTKIAABIBATH PACCTOSHUS Ha IUIAHAX U
KapTax.

Xoxa padoThI:

NHcTpyMeHTHI M NPUHAMJIEKHOCTH: YyuyeOHasi Tomnorpaduyeckas Kapra,
rOTOBaJIbHS, TPEYTOJBHUK, TUHEHKA, YepTeKHasd U nucyas Oymara popmara A4.

[Inan u KapTa — 3TO YMEHBIIEHHOE M300pa)KeHHUE 3€MHOM MOBEPXHOCTH Ha
IUIOCKOCTH. Pa3nnymne MeXay HUMHU COCTOMT B TOM, YTO MPHU COCTABIIEHUU KapThI
IPOCIUPOBAHUE TPOU3BOAAT C MCKAKEHUSMU MOBEPXHOCTU 3a CYET BIUSHUSA
KpUBHM3HBI 3€MJIM, Ha IUIAHE HW300paKeHHE [MOJy4YaloT NPAKTUYECKH Oe3
uckaxenus. Ha Tomorpaduyeckux KapTax M IUIaHAX H300paKalOT pa3IndHbIC
OOBEKThl MECTHOCTH: KOHTYpPbI HACEJICHHBIX IYHKTOB, CaJbl, OTOPOJBI, 03€epa,
PEKH, JIMHUU AOPOT U dJekTporepenad. COBOKYITHOCTh 3TUX OOBEKTOB HAa3bIBACTCS
curyanueil. CuTyanuio n300paxatroT yCIOBHBIMH 3HAKaMHU.

Penbepom MeCTHOCTM Ha3bIBa€TCs COBOKYIHOCTh HEPOBHOCTEH 3€MHOM
noBepxHocTu. Crioco0 n3o0paxkeHus peibeda Ha KapTaxX U IUIaHaX JOJHKEH J1aBaTh
BO3MOXKHOCTh CYAMTHb O HANpaBICHUHU U KPYTU3HE CKATOB, a TAKXKE OINPEAEIATh
OTMETKH TOYeK MecTHocTu. Hamboree cOBEpIICHHBIN, C MHKEHEPHOW TOUYKH
3peHus, crnocol n300paxkeHus penabeda rTOPU3OHTAISAMY, B COUETAHUH C MOIUCHIO
OTMETOK XapaKTEpPHBIX TOUEK. | OpU30HTaNIb — 3TO JUHUS Ha KapTe, COCIMHSIONIAs
TOYKH C PaBHBIMU BBICOTAMHU.

MacmTab — 3TO OTHOILIEHUE JUIMHBI JIMHUKM Ha 4YepTexke, IUIaHe, Kaprte (S) K
JUTMHE TOPHU30HTAIBHOTO TPOJIOKEHHUS COOTBETCTBYIOIIEH JIMHWUU B Hatype (S).
Macirab o6o3HayaroT Jau00 JpoObI0 (YKMCIIOBOM), OO B BHE Tpaduueckoro

nzo0paxenus. YucnoBoi macmTad 1 0003HAUaEMBbIid Wi 1:M
MpEeACTaBIsAeT Cco00M  mpaBuiIbHYI0O M JIpoOb y KOTOPOW YHUCIUTENIh pPaBEH
CAVHHUIIE, a 3HaMEHAaTeNb M  moka3piBaeT  BO  CKOJIBKO  pa3

YMEHBIIIEHBI JTUHUM MECTHOCTH, MPHU HM300pakeHHH WX Ha miaHe. Yem Oosbiire
3HaMEHAaTeNIb YMCIIOBOTO MacIiTada, TeM OOJbIINE CTENEeHb YMEHBIICHHS, TO €CTh
TeM Menbye MacmTad. M3 AByxX 4YHCIOBBIX MacmTaboB Oojiee 1 KPYIHBIN
TOT, 3HAMEHATENh KOTOPOro MeHblue. Mcronb3ys 3HaueHus uad M 1:M
YHICJIIOBOTO MaciiTaba U 3Has NIuHy (S) MposoKeHus JTUHUU Ha

MECTHOCTH, MOKHO 10 opmyie s = S/M onpenenuTs ee JIMHY Ha IUIaHe, WU 110
dbopmyie S = s x M omnpenenuTs JUIMHY JTHHUM HAa MECTHOCTH 3HAS JJTUHY
TOTO OTpe3ka Ha T1iaHe. [padudyecku wmacmTabbl OBIBAIOT JIMHEHHBIE U
noniepeunblie. JIMHEHHbI MacmTad TpeacTaBiseT cOOOW KAy C JSICHHUSIMU
COOTBETCTBYIOIIUMH JJAHHOMY YHCJIOBOMY MacIiTady.

JIns mocTpoeHUs JMHEHHOTO MaciiTtada Ha MPSMOW JIMHUU OTKJIAJIBIBAOT
HECKOJIBKO pa3 pacCTOSHHE Ha3blBAEMOE OCHOBaHHMEM Maciiraba. Jliuny
OCHOBaHHUS MPUHUMAIOT paBHOU 1; 2 mmum 2,5 cM. IlepBbie ocHOBaHMS AENAT Ha
JIECSATh PABHBIX YaCTEH M HA TIPABOM KOHIIE €ro MUIIYT HYJIb, & Ha JIEBOM TO YUCIIO
METPOB WJIM KHJIOMETPOB, KOTOPOMY Ha MECTHOCTH COOTBETCTBYET B JIaHHOM
Macitabe ocHoBaHMe. B mpaBo OT Hyisl, HaJ KaXJbIM JIEJIEHUEM HaAMHCHIBAIOT
3HAYEHHUE COOTBETCTBYIOIIMX PACCTOSIHUI HA MECTHOCTH.

[Tpumep:



M 1:2000 (8 1 cM — 20 M)

ena 1 neneHus: ocCHOBaHUs MacIITada.
10
[Tonepeunslit MacmITad MPUMEHSIOT ISl U3MEPEHUN
Y TIOCTPOCHUM MTOBBIIIEHHON TOYHOCTH.
IIpumep:
M 1:5000 (B 1 cm — 50 ™)
T ocHopanue 100 M
1 Zenenue ocHoBanus = 10

M 10
1 mar 1 neneHus =
10 ocHOBaHMs 100 = 1M

B Tabiune 318 m

100 0 100 200
300 400
TN TounocTh Maciraba
XapaKkTepu3yeTcs TOPU30HTATBHBIM
pacCTOSIHUEM Ha MECTHOCTH COOTBETCTBYIOIIEM Ha muiane 0,1 mm.
[Tpumep:
M 1:10000 B 1 cM— 10000 cm
B 1 Mm — 10000 MM
B0, MMm— 1000 MM=100cm=1m™m
13350:10)115

INPAKTHYECKASA PABOTA Ne3
Tema: Urenue pesbeda no niiany (kapre)
eab padoThbl: HAYYUTH CTYJCHTOB YUTATh pPesibed Mo TonorpaduyecKuM Kapram
Y TUIAHaM.

Xoa padoTbl



Hcxoonvie oannvie:
- Tonorpadguueckas kapra M 1:10000
- 3a7JaHUE
3aoanue

1. Ilepeuncnuth OCHOBHBIE (hOpMEBI penbeda u 00BEKTHI MECTHOCTH B KBaJpaTax C
toukamMu M u K

dbopmbl penbeda: ropa, BepinHa, JIOMHHA, CeJIOBIHA

00BEKT MECTHOCTH: 1. OCUHKH, CaJi, KYCTApHUKH, JIyT

2. OnpenenuTs:

2.1. reorpaduueckue xkoopaunatel Touek M u K: M (¢ = 58°00'24" cmr. A =
62°56'27" B.1.), K (p = 58°00'35" c.mr. A = 162°57'35" B.11.)

2.2. npsimoyroJibHble KoopauHatel Touek M u K: M (Ay = 140 m; Ax =100 m), K
= (Ay = 620 m; Ax =470 m). yy, = 11496140 m; x, = 6432100 M; y, = 11497620 m;
Xx = 6432470 m.

2.3. ropu3oHTagbHOE TpoJiokeHue paccrosiHuss MK (duk) ¢ TIOMONIBIO
nonepeyHoro Macmraba: 1200 m

2.4. abcomroTHBIE OTMETKH Touek M u K: M = 144, K=152,1

2.5. TMPEKUMOHHBIN yTroi amk uaun MK: 75°10'00"

2.6. ncruaHbIM a3uMyT A, muaun MK: 75°08'00"

2.7. MarHUTHBIN a3UMyT A, Tuan MK: 63°16'00"

2.8. pym6 rux muanu MK: 75°10'00"” CB

2.9. npesbitienue hyx mexay Toukamu M u K: Hyx = -8,1

2.10. moctpouts npoduib MmecTHOCTH 110 JIuHUU MK (M;1:10000; M;1:1000)

2.11. onpenenuTh HAMOOJNBIIIYIO M HAMMEHBIIIYIO KpyTH3HY ckaTa 1o Juauu MK ¢
noMoIbl0 MacimTaba 3amoxkenumii: 1°53’ - HaumeHblnmas KpyTtusHa, 4° -
HauOoJIbIIasl KPyTHU3HA

2.12. mexkny Toukamu M u K 3anipoeKTUpOBATH JTMHUIO C YKIOHOM He Ooiee 2 %

Omnpenenuts reorpadpuieckue KoopauHatel Touek M u K.

1. Hdna ompeneneHus reorpaguueckux KOOPAMHAT, Yepe3 TaHHYIO MPOBOIUM
JUHUAH, TapaJlJIeIbHbIE TOPU3OHTAIBHOM W BEPTUKAJIBHOW  CTOPOHAM
reorpa)yecKoil CeTKu A0 MepecevyeHus ¢ paMKOW M CHUMaeM 3HAUCHUS HIHMPOTHI
U JOJITOTBI.
OM = Qo + A@ v = Av + AL
2. OmnpenenuTs KOOpAMHATHI TOYKM M B 30HANBHOM CHCTEME KOOpPIWHAT U
pPacCTOSIHUE OT TOYKHU 0 OCEBOI0 MEPUAMAHA, & TAKXKE KOOPAUHATHI TOUKH K.

W3 naHHOM TOYKM OIyCKaeM MepHeHAMKYJSpbl Ha OmKaliine JMHUU
KUJIOMETPOBOM CETKHU U ONpeIesieM KOOpIMHATHI 1o (popmyie:
XM = Xo + AX yM = Yo + Ay

PaccrostHre OT TOUKHM OCEBOTO MEpUINaHa OMpeenseTcs no Gpopmyse:
S = YM — Yoc



3. OnpenenuTth MO KapTe€ U JOKa3aTh pacyeTaMH, B KAaKOW 30HE paCMOJIOKeHa
touka M. OnpenenanTs 10AroTy OCEBOro MepuaraHa 3TON 30HBI.
4. TloaTBepAWTh pacyeTaMu NPABUIBHOCTb HOMEHKIIATYpbl Y4eOHOM KapThl B
MHOTOJIMCTOBOM KapTe, yKa3aThb T'PaHUIIbI JIMCTa HAa MHOTOJMCTOBOM kKapte M
1:1000000.
5. OnpenenuTts pacyeTamMu yroJi COMMKeHHs] MEPUINAHOB B TOUKE M. COMOCTaBUTD
C JaHHBIMU KapTHI.

COmmpkeHne MEpUINaHOB PACCUUTHIBACTCA MO (POpMyTIam:
Y'n = (A - Ao) X sin @y
Y= 0,54 x S x tg Ay,
re  Yw — COMMKEHHE MEpUINAHOB B Touke M

Ay — losiroTa B Touke M

Ao — 1OJITOTa OCEBOI'0 MEpHUINaHa

¢y — IIMPOTa B TOUKe M

S — paccTostHME OT TOUKH M 710 0OCEBOr0 MEpHIMaHa.
6. [IpoBectu uepe3 Touky M JTMHUIO OCEBOIO MEPHIMaHa, UICTUHHBIM U MarHUTHBIN
MEpPUIUAHBI.
7. Onpenenuts MO KapTe AUPEKUMOHHBINA yroi auHuu MK U UCTUHHBIA a3uMyT
(Ay). TIpoBeputh opmynoit 3HaueHue (A,), IPOU3BECTH pacdeT 1o dopmyrnam
OOpaTHOTO AMPEKLUHMOHHOIO yIja M HCTHUHHOIO a3MMyTa, MarHUTHBIA a3uMyT
npsmoit (A,) U 0OpaTHBIN, UCTUHHBIN pyMO MpAMOu (T,) U aOCOTIOTHBIN JIMHUU
MK u B Touke M.
8. Onpenenutb adbcomtoTHbIe OTMETKU ToueK M 1 K, Q 1 Z u nipeBblllIeHrEe MEXIY
HUMU.
9. Onpenenuth paccrosiHue Mexay ToukaMu M u K Ha MeCcTHOCTH, a Takke Ha
TUTaHe, TIPOBEPHB PE3yJIbTAT PacueTaMH.
10. Omnpenemutrs yxnoH auHuM QZ w HampaBineHue ckarta. Onpenenutsb
HauOOJIbIIYI0 U HAUMEHBIIYIO0 KpyTH3HY. [IpoBepuTh no Macmtaly 3a10)KeHHUS.

VKIOH JMHUM MEXAy JBYMS TOYKaMHU OIPEAENseTcsl Kak OTHOIIECHUE
OPEBBILICHUS] MEXAY JTHUMHU TOYKAMHM K PACCTOSHUIO MEXAy HHUMH. YTOoObI
ONpEeNeNuTh HAWOONbIIYyI0 BEIMYMHY CKaTra HaJ0 BbIOpaTh HaWMEHbLIEE
paccTosiHue MEXJy JBYMsl TOPU3OHTAISAMU IO JIMHUHU, TPOBEIACHHOM MEXIY
JIBYMsI TOUKaMH. 3aTeM BEJIMYUHY 2,5 M pa3leiauTh Ha 3TO paccrosiHue. YToObl
OTpENETUTh HAMMEHBIIYIO BETMYMHY CKaTa, HEOOXOAMMO MU3MEPUTh HauOOJIbIIee
paccTosiHuE MEXIy TOPU3OHTAIISIMU U 2,5 M pa3feNiuTh Ha 9TO PACCTOSHUE. Y KIIOH
JVMHUH SBJSICTCSI TAHTEHCOM YIJIa CKaTa. 3Has BEIMYUHY tgV MOXHO HAWTH YTOJ
HaAKJIOHA CKaTa.

DopmyJibl:
[TpssMOyroJibHBIE KOOPIUHATHI:
y=YotAy
X =Xt AX

HUcTuHHBINA a3UMYT:



A, =a-0°02

MarauTHbIA A3UMYT:
Ay=A,-11°52

Pymo0:

I'mk = OMK

[TpeBbimenne hy:
hyk = My — Mk

AOCOJIFOTHBIE OTMETKHU:

h hwio _ hd,
o s = hm d;
M)
h=2.5 ~
A M- B

2.10. IToctpouts npoduias mectHocTH 110 Jinanun MK (M, 1:1000 M, 1:10000)
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[TocTpouTh MacTad 3aJI0’)KEHUH B TIPOLICHTAX

d, M




1% 2% 3% 4% 5% 6%
7%

BriBonsr:

IIpakTnueckas padora Ne 5

Tema: Onpeneﬂenne NPAMOYIOJbHBIX KOOPAMHAT HECKOJbBKHX TOYCK,
3a/laHHBIX HA KapTe (Ha‘laJILHbIX 1 KOHCYHBIX TOYCK JIPIHPIﬁ).

Lesab padoOTBLI: HAYYUTH CTYJEHTOB BBIYWCIATH JUIMHBI JUHUNA U JUPEKIIMOHHBIX
YTJIOB
Xoa padoTbl

Uro Ha3pBaeTCsd JOUPEKLUMOHHBIM YIJIOM MeCTHOCTH? DopMyssl Ui
Iepexo1a OT a3uMyTOB JIMHUU K TUPEKIMOHHOMY yriy. [loka3zats Ha cxeme.

JIMPEKLIMOHHBIM  YIJIOM MECTHOCTH Ha3blBAa€TCAd T'OPU3OHTAIBHBIM yIoJl
OTCUUTHIBAEMBIM OT CEBEPHOI0 HAIPABIIEHUS OCEBOr0 MepHjuaHa (0T CEBEPHOTro
HAaIMpaBJICHHUS] OCEBOI0 MEPHUIMAHA WM JIMHUU €1 MapajuleIbHOM M0 XOAYy 4aCOBOU
CTPEJIKH 10 HalpaBJICHUSI TaHHOM JINHUH).

JIMpEeKIMOHHBIA yroJ OJHOM M TOH € JIMHUU B Pa3HbIX €€ TOYKax OyayT
OJVHAKOBBL. [[MpekunoHHBIM yrosa wu3mepsercs oT «0° mo 360°». Mexny
a3MMYyTaMU U JUPEKIMOHHBIMU YIVIAMU CYIIECTBYET CIEAYIOIIas CBs3b:

Ar=a+ty a=Ay+S-vy a=A-vy
[Iepexon OT MarHUTHOTO a3UMYTa K UCTUHHOMY: A = A,, + S

3agaua Ne 2.4
Uctunneiii azumyt nuaun AB = 9°09'. OnpenenuTs a3umMyT oOpaTHOIO
HarpaBieHus: BA U OCTPOUTH COOTBETCTBYIONIYIO CXEMY, €CJIM YOl COMMKCHUS
MEepUIMaHoB Y; = 3°07' Nn
Pemienue: B
A'=A + 180 +y=9°09" + 180° - y, |
9°09" + 180° - 3°07" = 186°02’ AY



3amauya Ne 2.5
Tt nuanu AB omnpenenuTs pymMO oOpaTHOro HampaBicHHS JUHUU BAwu B
TOYKEe A. BBIUEpTUTH COOTBETCTBYIOIIYIO CXEMY.

Pemenne: Nn
B I uerBeptt A =r : B
r=CB 9°09 |
r'=r1-v,=9°09"-3°07" = 6°02' A
KO3 = 6°02'
3agauya Ne 2.6
Pym6 nmuuuu AB (FO3) = 3°09’ mepeBecTd B a3UMYT M COCTAaBUTh CXEMY.
Pemenue: C
Aap =T1ap T 180° =3°09" + 180° = 183°09’
A
B IO

3agaua Ne 2.7
OnpenenuTe UCTUHHBIA a3UMYT, €CJIM MarHuTHbIA azumyT A, = 9°07', a
CKJIOHEHHE MarHUTHOM cTpesiku Op = 3°03'

Pemienue: An
Nm
A,=A,+0 A
A, =9°07" +3°03"=12°10' B
Am
A

3amauya Ne 2.8
OnpenenuTh CKJIOHEHHE MArHUTHOM CTPEJKH, €CIM MArHUTHBIA a3uMyT
muHuu A, = 3°09’, a uctunHbIl a3uMyT A, = 6°07'

Pemenmue:
Ay,—Ay=9
6°07' - 3°09' = 2°58'
Oy = 2°58’ Juct 5

3agaya Ne 2.9



OnpenenuTs TUPEKIMOHHBIA YroJl JUHUU, €CJIM MarHUTHBIA a3uMyT A, =
9°09’, ckioHeHre MarHUTHOU cTpenku 0 = 3°03', a yroa cOMMKeHUsT MepUIUaHOB
v =3°03'

Pemienue:
a=Ayt+(-0-7v)=Ay—(0+Y)
9°09" - (3°03" + 3°03") = 9°09' - 6°06" = 3°03’

3agauya Ne 2.10

Onpenenutey mnomnpaBky «[I» s opueHTHpOBaHUS KapThl, €CIH YroJ
COJIMYKEHUS MEPUIMAHOB U YTOJl OTKJIIOHEHUSI MarHUTHOM CTpenku v, = 2°30', o5 =
6°15’

Pemenne:

[I=56-v
[1=6°15"+2°30" = §°45’

BriBoibI:
JlabopaTopHasi padora Nel.
Tema: U3yueHnue Teogoamura

eab pabdoThI: U3yUUTh YCTPOWCTBO, MOBEpKU TeomonuTa T-30, mpuHUUNBI U
MOPSZAOK M3MEPEHUS] TOPU3OHTAIBHBIX WU BEPTUKAIBHBIX YTJOB NPH TMOMOIIU
TEOJ0JMTA.

Xoxa padoThr:

YcrpoiictBo Teogonuta T-30:



1]
(il 8 7R | o=
1 %,
27~ ‘I; »
v -1
zg"—— . e
4l & b
mamll
|
17
N
- ’8

] — KpeMaasepa; 2 - AMONTPHAHOE KONLRO. & — KOANJWOK, NOA KOTOPHM PACHOTOMEHH MHC
EPUBHTCABHME BHHTH corun mutell, #— ONTHYCCKRA BMaHp, § — BepTRKAABHMB xpyr, 6 —
KOXOHKA, 7 — saxpenureaptull vunt aumOa; & — ocnoBaiHe QyTARpa; § — CraHOBOR BHAT,
{G == HCOPASHTEABHEE BHHTH YPOBNH, [l — SgRpenuTeAbHLA DURT JAMARAN; /2 — YPOBCHDL:
/3 — 33KPEONTEARHEA BHHT SpHTeALHOR TpyOuw; /4 — spuTeasuam Tpy6a; /5 — naroxswmil
BHHT 3pHTCALNOA TPYOW; 16 — Hasogsmnll pumrT aandapw; 17 — moxcTapka; 1§ — NOABEMHEIC
SHHTE: 19 — gasogswpd puut aunGa: 20 — OKYARD MHKPOCKONa; 24 — 3epRano

Cxema oceit Teoqosinra 2T-30:

ZZ, — och BpalleHHd T€OJO0THTA.

UU, — oCh NHTHHAPHYECKOTO YPOBHA.
WW, — BH3HPHAaA O0Ch 3PHTEIBHOI TPYOHL.
HH, — ock BpameHus 3pHTeIbHOIH TPYOBI.

NN
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[Tpumepbl OTCUETHBIX yCTpoUCcTB TeoaoauTos: 1) 2T-30, 2) T-30.
1

a) 73°18' (1), +18°18' (B).



6) 73°18' (), -18°18' (B).

2) 73°18' (r), 18°18' (B).

[ToBepku TeogonuTa:

1.IToBepka nuanHApPUIecKOro ypoBHs. Och mummHapudeckoro yposus UU,

aNnuaaabl TOPU30HTAIBHOTO Kpyra JOJKHA ObITh NEPIIEHIUKYIIIPHA K OCHOBHOM
ocu TeomgonuTa ZZ; .BuimonHsercs cleayromuM o00pa3oM: IHIMHAPUYECKUIN
YPOBEHb YCTaHABJIMBACTCS MapalljieIbHO KaKUM-ITHOO TBYM MOABEMHBIM BHHTAM



W, Bpalllasg UX B pPa3HbIE CTOPOHBI, MY3bIPEK YPOBHS MPUBOIST B HYJb-IYHKT.
[Tocne storo teomosmt noBopauuBaercss Ha 180°. Ilpu sTOoM my3bIpEK AOJIKEH
OKa3aTbCAd B HYJb-IIYHKTE WJIM OTKJIOHHUTBHCSA OT Hero Ha 1-1,5 neneHus ypoBH,
ecnu Oosiee, TO BBIMOJNHSIETCS IOCTUPOBKA. [Ipy BBIMOJHEHUHM MOBEPKH Iy3BIPEK
oTkJIoHWICH Ha 0,5 neneHns ypoBHs, 3HAUUT YCIOBUE BBITIOJIHEHO.

2. TloBepka moOJIO:KeHUSI CeTKH HMTeH. BepTukaibHas HUTb CETKH HUTEH
JOJDKHA  HAXOJUThCA B  KOJUIMMAIIMOHHOW IulockocTu  TpyOwl. [loBepky
BEITIOJTHSIOT, COBMeEIIasi u300pakeHue OHCCEeKTopa BEPTUKAIBHOW HHTH C
M300paKCHHEM HHUTH OTBECa, MOABEIICHHOTO Ha pacCcTOSHWM HEe MeHee 10M. ot
teogoiuta. CMelieHue HW300pa)K€HUsI HUTU OTBeca JOMYyCKaeTcsi Ha TPETh
BEITMYMHBI OMCCEKTOpa I TEXHUYECCKUX TEOJ0JIUTOB, €Cu Oojiee 4eM Ha TPETh,
TO BBINOJIHSAETCS I0CTUPOBKA. [Ipy BRIMOJHEHUHN TOBEPKHU CMEILIEHUE U300pakeHuUs
HUTU OTBECA MPOU3OLIO HA MATYIO YacCTh BEJIMYMHBI OMCCEKTOpA, 3HAYUT YCIOBUS
MOBEPKU BBITIOJIHEHBI.

3.0npeneseHde U yCcTpaHeHHe KOUIMMALMOHHOM ommMOKHU. BusupHas och
WW, nomxHa ObITH NeprieHauKyIsipHa K ocu BpamieHusi Tpyost HH, . [loBepka
BBITIOJIHAETCS  cieayromuM oOpazoM. Och BpallleHUsT TEOJ0JIUTa MPUBOIAT B
OTBECHOE TMoJokeHue. HaBoaaTr Ha ynan€éHHyr, OTYETIMBO BHANUMYIO TOYKY,
PaCIoJIOKEHHYIO MPUMEPHO HAa OJHOM YPOBHE C OChIO BpallleHHs] TPYOblI, OepyT
OTCu€T 1o ropu3oHTaIbHOMY KpyTy KJI, 3aTem HaBOAST Ha APYTYIO TOUKY U OEpyT
otcu€t no ropuzoHTanbHOMYy Kpyry KlJIs (KJI — kpyr neBo). 3atemM OTKpEIuisitoT
3aKpEeNUTENIbHBIA BHHT JIMMOA, MOBOPAYMBAIOT TEOJOJUT NpuMepHo Ha 180°,
BHOBb HaBOJAT Ha Te ke Touku npu Kll, u Klls . (KII — kpyr npaso). Benuunnsi
KOJUTMMALIMOHHOM MOTPEIIHOCTH BBIUUCISIECTCS IO (hopMyJie:

C=((KJI, -KII, £180°)+(KJIs—KIIs £180°))/4, wiau uCHoib3yeTcs COKpall¢HHAas

dopmyna : ) )
c=(K/T—KIIT+180)/2

Ecnu ¢ He mpeBbIaeT JBOWHONM TOYHOCTH OTCYETHOTO YCTPOiCcTBa mpubdopa, To
YCJIOBHE BBINIOJHEHO. [Ipy BBITOMHEHNN TOBEPKHU KOJUIMMAIIMOHHAS MTOTPEIIHOCTD
coctaBwia 2,5', YTO TMpeBbIIIAET JBOMHYI0 TOYHOCTh OTCUETHOTrO mpudopa
(teonmomut 2T30),TpeOyeTcs MPOBECTH IOCTUPOBKY.

4. IloBepka nepHEeHAMKYJISPHOCTH OCH BPAILLECHHUS 3PUTEJBbHOH TPYOBI K
OCHOBHOW ocu BpamleHuss Teoaoauta. Och BpalleHUS 3pUTEIBHONU TPYObI
HH; nomxna ObITh EpHeHAUKYJISIPHA K OCHOBHOM ocu Teoponuta ZZ; . [loBepka
BBITIOJIHSAETCS CIIeAyIomUM 00pa3oM. TeogoauT yctaHaBiauBaeTcst 2-3 M. OT CTEHBI
3JIaHUsl, HABOJIAT LEHTP CETKU Ha BBHICOKO PACMOJIOKEHHYIO TOUKY. OMycTHB TpyOy
J1I0 TOPU3OHTAJIBHOTO IOJIOKEHHUsI, OTMEYAIOT IPOECKLMI0 CETKM HUTEW Ha CTEHE.
[lepeBens TpyOy uepe3 3€HUT, AHAJIOTUYHO MOJYYAIOT BTOPYIO MPOEKIMIO TOYKH.
Eciu o6e Touku Haxonmarcs B mpeaenax 0,5 Ouccektopa, YCIOBHE IOBEPKHU
BBITIOJTHEHO, €CJIM HET — FOCTUPOBKA IIPOU3BOJUTCSA HA 3aBOJIC-U3TOTOBUTEIE, WIIH
cnenuanbHO Mactepckoil. [Ipu BBIMOMHEHUM MOBEPKU MPOEKIIMH 00EHX TOYEK
HaxOJWINCh B OTHOW TOYKE, 3HAYUT YCIIOBHE MOBEPKH BBIMIOJHEHO.

5.0mnpenesenne MecTa HyJsi BEePTHKAJIBHOIO Kpyra. Mecto Hyns JOJIKHO
PaBHSATHCS HYJIO WIK ObITh OJIM3KOM K HEMY BEIMYMHON. MecTo Hynsl AOJKHO



ObITh TOCTOAHHBIM. MecTto Hynss (MO) — OTCUET 1O BEpPTHKAJIbHOMY KpYTY,
COOTBETCTBYIOIIUNA TOPU3OHTAIBHOMY IMOJOKEHUIO BU3UPHOU TpyObl. MecTo Hys
onpejensercss cieayomuM obpasoMm. [lpu AByX MOJOXKEHHUSIX BEPTUKAIHHOTO
Kpyra OepyT OTCU€Thbl Ha TOYKY, MPEABAPUTEIIBHO NPHUBEAS IMY3bIPEK YPOBHS
TOPU30HTAJIBHOTO Kpyra B HyNb-yHKT. MO Tteomonura 2T30 ompenensiercs 1o
dopmyne: MO = 0,5(KJI*+ KII® ). ns teononura E30 o ¢popmyne: MO = (KJI®+
KII® +180°). IIpu Bbrurcienuu MO k orcuéram, MeHbiiuM 90° mpubdasssitor 360° .
MO onpenensitoT HECKOIbKO pa3, HAOMI0Jass Ha pa3IMYHbIE TOUYKH MECTHOCTU U
cienar 3a ero nocrosstHctBoM. Konebanne MO s teogonuta 2T30 He IOKHO
npesbimath 1,5'. Ilpu BwimosHeHun nosepku 3HaueHue MO, coctaBmwio 1,
YCIJIOBHE MTOBEPKH BBIITOJHEHO.

BenoMocth u3MepeHHsI TOPU3OHTAJIBHBIX M BEPTHKAJBbHBIX YIJIOB
CIoco00M NpuémMoB.

BriBOIBI:

JlaGopaTopHasi padora Ne2.
Tema: U3mepenne ropu30HTAIbHBIX U BEPTUKAJIBHBIX YIJIOB.
Heapr padoThl: HAYy4YUTh CTYJIEHTOB M3MEPSITh T'OPU3OHTAIBHBIA U
BEPTUKAIBHBIN YIJIBL.
Xox padoThi:

3agaua Ne 1. OcHOBBIBasICh HA MPUHIMUIIE U3MEPEHUS TOPU30HTAIBHOIO YIJIA,
MOKaKUTE U3MEPSIEMbIN YToJl U HanuImuTe GopMyIty Uit ero Beruuciienus. [Jaite
OIIPEJEIICHNS BEIUYHUH a1, !

3agaua Ne 2. M3MepbTe 3aaHHBI MpPENoJIaBaTEIeM TOPU3OHTAIBHBIA YTOJ
MOJIHBIM IIPUEMOM U 3aIUIIUTE PE3YJIbTAThl U3MEPEHUH B KYpHAJL.
JKypHan u3MmepeHnii rOpu30HTaJIbHbBIX YTJIOB

Teomonut Ne Hara
Hab6mroman ITorona
3anuceiBall
No No touek|OTcueT 1o auMOy|3HaueHue yrioB|CpenHee
TOYEK  |HAOJIOACHUM|TOPU3OHTAIIBHOTO |K3 MOJYIIPUEMOB |3HAaUYCHHUE YTJIOB
CTOSTH Kpyra
usi
0 , 0 , 0 ,
2 184 25 79 48
3 104 37




1 KII 79 48,5 |O6pazen
3aITUCH

1 275 49 79 49

3 196 00

N3mepeHne BEpTUKAIBHBIX YIJIOB

3anmava 1. [laiiTe onpeneneHus CIeIyONMM BEITUIMHAM.

VYrom HakIIoHA:

MecTo Hyns1 BEpTUKAIBHOTO Kpyra:

3agaua 2. BBITOTHUTE W3MEPEHHs YIIOB HAKIOHA IO JBYM HAIIPaBIICHHUSIM,
3alaHHBIM TIpenojaBareneM. Pe3ynbrar 3anuiuTe B KYypHaJ, MCHOJB3YS
(bopMyIbL.

Teomgomut T30:

MO-= !/, (KIT+KJI-180°.);

V =KJI- MO; ¥ =MO-KII+!80°.

Teonmonut 2T30:

MO='/, (KJT+KII); ¥ =KJI-MO; ¥ =MO-KII.

Beluucnure mo KaXaOMy HAIpPaBICHUIO 3HAYEHUS MeCTa HyJlIs XK yria
HAaKJIOHA.

KypHai u3amepeHunii yrjioB HaKJI0Ha

Teomonut Ne JlaTa
HaGmaronan [Torona
3anucheIBal
Ne touek|Ne TO4eK|OTCUETHI no|Mecto Hynst |Yron
CTOSIHUSL |HAOJI0EHUS |BEPTUKATBHOMY KPYTY HaKJIOHA
KJI KII
o | 0 0 , 0 ,

1 ®epma I |26 178 (14 359 |50 +1 |36




BriBosr:

IIpakTuuyeckas padora Ne 6
Tema : BoruuciaureabHasi 00padoTKa T€OA0JIUTHOIO X0
Heab padoThI: HAYYUTH CTYACHTOB 3aNI0JIHATH KYPHAJIBI I10 TEOIOJIUTHOM CHEMKE
Xox padoThI:
OcHosHble nonodHcensl

J171 Tpou3BOICTBA TEOIOIUTHON CHEMKH HEOOXOJUMO UMETh Ha MECTHOCTHU
pSiA 3apaHee ONPEJECICHHBIX TOYEK HA3bIBAEMBIX I'€0JIE3UYECKUM OOOCHOBAaHUEM.
[lonoxeHnue TOUEK TIeOAE3UYECKOr0 OOOCHOBAHMS Ha 3E€MHOM IOBEPXHOCTH
onpenensieTcss pa3iauuHbiMM crniocobamu. Hawmbonee pacnpocTpaHeHHBIM —
TEOHNOJIUTHBIE  XOAbl, ONHUPAOLIMECS HA MNYHKTbl TPUAHTYJSINUUA  WIIA
MOJIUTOHOMETPUU. TEONOMUTHBIA XOJ COCTOUT W3 psAlla TOYEK Ha MECTHOCTH,
pPacCTOSTHUSI MEXKy KOTOPBIMH, a TaK)Ke YTIIbl, 00pa3oBaHHbIE TOPU3OHTAIBHBIMU
MOJIOKEHUSIMU JIMHUM U3MEpsoT. TeoqouTHbIE XOAbl OBIBAIOT 3aMKHYTHIMHU
(IuHUM MeXAy TOYKaMH XoJila oO0pa3yloT 3aMKHYThIi MHOTOYTOJIbHUK), U
Pa30MKHYTBIE.
3agava. Ilo pe3ynbraram yIJIOBBIX W JIMHEHHBIX M3MEPEHUM  BBIUUCIUTH
KOOPJIMHATHI BEPIINH TEOJIOJIUTHBIX XOJ0B, 00pa3yIOIIUX COMKHYTBIM MOJIUTOH C
JMaroHajdbHbIM  XOJ0M. Kaxaplii CTYJEHT BBINOJHIET BapUaHT 3aJlaHHbBIN
MPENo/IaBaTEIEM.

Ilocobus u npunaonesxicHocmu

brnaHku  BEIOMOCTM  BBIYMCIEHUS KOOpPAMHAT, py4ykKa, KapaHjall,
KaJIbKYJISITOp, JUHEHKA, TaOJIUI[bl TPUTOHOMETPUYECKUX (GYHKIIMN; UYepTeKHas
OyMmara, yepTexHasi JOCKa, TOTOBaJIbHS, TPAHCTIOPTUP PE3MHKA, KHOIKH, Ta0IuIa
YCJIOBHBIX 3HAKOB JIJIs1 TONOTparuecKuX MIaHOB.

Ilocneoosamenvrocme 6binoIHEHUSA 3A0AHUSA

1.0bwue yxazanus no olyuciumenbHou oopabomke pe3yibmamos 2e00e3uteckKux
usmepeHuu

JIns1 ycKOpeHUsl BBIYMCIEHUM HA/I0 TPUMEHSITh BCIIOMOTaTEIbHBIE CPEICTBA
(TaGnuupl, cyeTHbIEe NPUOOPbI, Tpa@uKh M T.O.), BbIOUpas UX C TOYHOCTHIO
BBITIOTHSIEMBIX 3aJIaHH.

1. 3anucu nenarTcs MPSMbBIM, BEHIYUCIUTEIBHBIM MIPUQPTOM, B MHOTO3HAYHBIX
YHUCIIaxX pa3psiabl HUPP OTACNAIOTCS UHTEPBAJIAMHU; & B JAECITUUHBIX TPOOSX
nenass 4acTb OT JpoOHOM oOTaensieTcss 3ansTo, a B Jorapupmax
XapaKTEPUCTHKA OT MAHTUCCHI — TOUKOU. Pa3psibl yucen, 3aMchIBa€MbIX B
KOJIOHKY, PacroJyiaratoTcs OAUH MO IPYTHM.

2. He pomyckaercst ucnpasienue 1udpsl o mudpe; HeBepHbIE Yucia (HO He
OTIIEIbHBIE MHM(PHI) 3aYEPKUBAIOT OJHON TOPU3OHTAIBHOW dYEpTOH, a
BEpHBIC BIUCHIBAIOT BHIIIE HA CBOOOTHOM MECTE.



3. Kaxnaplif sTanm BBIYMCICHUN HAAO cpa3y K€ KOHTPOJIUPOBAThH, JHOO
MPOU3BOJII NOBTOPHBIE  BBIYMCIEHUS MO BO3MOXKHOCTH B  HHOWU
MOCJIEIOBATEIBHOCTH, JTMOO HA BTOPYIO PYKY.

4. TlompaBKu kenaTeabHO BBIUCHIBATh KPACHBIM LIBETOM HaJ UCITPABICHHBIMH
3HAYEHUSIMHU U3MEPECHHBIX BEJINYHUH.

5. be3 kpaitHeli HE0OXOAMMOCTH HEJIb3sl MEPENHUCHhIBATh  PE3yJIbTAThl
BbIuKciieHuid. Ecnu BO3HMKIA Takas HEOOXOJUMOCTh, TO 00s3aTeNIbHO
JOJKHA OBITh TPOBEPEHA MPABHIIBHOCTHh MMEPEMHCAHHOTO ITyTEM CBEpPKH
KOIIMY ¥ OPUTHHAJIA.

2. Ilocnedosamenvrocms 06pabomku x0008

Bnavane o00pabarbiBalOT OCHOBHOM, COMKHYTBHIM TIOJMIOH, a 3aTeM —
JIMaroHaJIbHBIN X0/, pacCMaTpUBas €ro Kak pa3oMKHYTBIN X0/ MEX/1y U3BECTHBIMU
NyHKTaMUd U cTopoHamu. B o0Ooux ciydasx oOpaOOTKy HAaYMHAIOT C BBIITUCKHU B
BEJIOMOCTh BBIUMCIICHHBIX KOOPJAMHAT HAa3BaHUW MyHKTOB (rpadel 1-14), cpeanux
3HAYEHUN U3MEPEHHBIX YTJIOB, OKPYTJIICHHBIX J0 JAECATHIX J0JIeH MUHYTHI (TP.2).

C ykazaHueM, SBISIOTCS JIM OHU JIEBBIMU WJIM MPABBIMH (OT 3TOTO 3aBUCUT
BBIYHCIICHUE JUPEKIMOHHBIX YIJIOB), HM3BECTHBIX JTUPEKIMOHHBIX YIJIOB ek
MPUMBIYHBIX CTOPOH (TP. 3) ¥ TOPU3OHTAIBHBIX MOJOKEHUM S CTOPOH Xxo0/a (Tp. 5).

3. Obpabomra comknymozo xooa (cm. npunodxcerue 1)

1.Eciii moJuroH mMpuBsi3aH K MYHKTaM T'€0JI€3UYECKOro OOOCHOBaHMS, TO
BBEIYHCIISTIIOT JUPEKIMOHHBIA YTOJ @ myq HAYAJIBHOW CTOPOHBI IOJIMTOHA TI0
3aJIaHHOMY JTHUPEKIIMOHHOMY YTIIY Qyuex MPUMBIYHOW CTOPOHBI MEXIY MyHKTaMU
00OCHOBAHHUS U [0 U3MEPEHHOMY IPUMBIYHOMY YTIY Brpuu

A pau = Auck T Bupnw. aes
HJIn A pau = Aucx '_BnpnM. npas.

B 311X BIpaX)eHUX Brpum. nes — JIEBBIN, @ Brpuw. npas. — IPaBbIA IPUMBIYHBIA YT OJL.

JIns KOHTpOIS ITUPEKIMOHHBIA YTOJ A pyy OOBIYHO OMNPENCIISIOT JBAXKIBI B

3aBUCUMOCTH OT JUPEKIIMOHHBIX YTJIOB Auex 1 M Apcx 2, ABYX HMPUMBIYHBIX CTOPOH

0OOCHOBAHMS U COOTBETCTBYIOMINX HM3MEPEHHBIX PUMBIYHBIX Blypm 1 By
alyau = Auex 1 +- BlnpnM )

a11= Auex 2 T- BllnpnM.

A 3HaK IITIOC OTHOCHUTCS K JIEBOMY NPUMBIYHOMY YTy, a 3HaK — K mpasomy. Ilpu
BBIUUCIIEHUH TI0 (OPMyJIaM CIIEAYET MOMHHUTH, YTO aycx - AUPEKIHMOHHBIA Yol
HaNpaBJIEHNs «BEPIIUHA [TOJUIOHA - OIOPHBIN ITYHKT.

Ecmm (a! s — a'') <2 T, rme T — TOYHOCTH OTCUETA IO TOPU3OHTATLHOMY
KPYT'y TEOJOJNNTA, TO 3a OKOHYATEIHHOE 3HAYEHUE dy,q IPHUHUMAIOT CPEIHEE
apu(hMETHIECKOE, OKPYTIIIEMOE JI0 AECATBIX J0JIEH MUHYTHI

Apaw = Y2 (alnaq + allnaq )-

B MCKJTIOYHTENBHBIX CIyYasX IIPH HEBO3MOKHOCTH IPHUBA3KU TEOJIO0JIUTHOTO
X0/a K IyHKTaM 00OCHOBAHUS BMECTO yay  IIOJIB3YIOTCH M3MEPEHHBIM 3HAUCHUEM
MAarHUTHOT'O a3UMYTa Ay yaq HA9AIEHOM CTOPOHBIL



2. Beraucistior cyMmmy 2 B,y M3MEPEHHBIX BHYTPEHHHMX YIJIOB IMOJHMIOHA U
BBIITUCHIBAIOT €€ UTOTOM B Ipade 2 BeJOMOCTH.

3. Bbruucnsiior yrioByio HEBS3KY fp

fg =2 B - 180° (n-2),
r7ie N — YKUCJIO CTOPOH cOMKHYyTOro nosurona. Ecnu fg <1.5 t kopeHb KBaJIpaTHBIN
U3 1N, rae t — TOYHOCTh OTCYETA 0 T'OPU3OHTAIBHOMY KPYry TEOIOJIUTA, TO
HEBS3KY fp pacnpenensioT ¢ 00paTHBIM 3HAKOM MEX]Ty U3MEPEHHBIMH YTJIaMHU.

[Ipy OTHOCHUTENHHOM pPABEHCTBE CTOPOH TMOJHUIrOHa YyrjoBas HeBsizka fp
pacrpenensercs NOpOBHY MEXIy Bcemu yriamu. Koraa JUIMHBI CTOPOH PE3KO
pa3ianyHbBl, TO B YIVIBI C KOPOTKHMMH CTOPOHAaMH BBOJSAT HECKOJBKO OOJbIINE
norpaBku. [lonpaBku, OKpYyTriI€HHBIE 10 AECATHIX JTOJE€A MUHYTHI, BBITACHIBAKOTCA
C UX 3HaKaMM HAaJl 3HAYEHUSIMU COOTBETCTBYIOLIMX U3MEPEHHBIX YIioB. [Ipu aTom
CyMMa MOIpPaBOK JTOJDKHA PABHATHCS HEBSI3KE C OOPATHBIM 3HAKOM.

4. B 3aBUCMMOCTH OT JOUPEKIUOHHOTO YIJa 8,y HAYAIBHOM  CTOPOHBI
IIOJINTOHA W WCIPABJICHHBIX 3HAYEHUH Bucyp = Busw + Vi BHYTpPEHHHMX YIUIOB
IIOJIMTOHA TOCJIEA0BATEIBHO BBIUUCISIOT JUPEKLIMOHHBIE YIJIBI CTOPOH IOJUIOHA
110 OJTHOM 13 (POPMYII: 2i=2ii.1 + B es, uenp1 - 180°

ai=ai1+ 1800 -B npas, HCHpi
3aMKChIBAs PE3YJIbTAThI B rpady 3 BEJOMOCTH.

B BhIpakeHUSX MHACKCHI «JIEB» M «IPaB» OTHOCATCS K JIEBBIM U IPaBbIM
yriiam, [ =1.2,..., n — TeKylmuii HOMEp CTOPOHBI XO/a.

Ecnu B mponecce BBIYMUCICHUN AUPEKIUOHHBIA YroJl KaKOH-T1M00 CTOPOHBI
okaxxercsas Oonpmmm 360°, To or Hero HyxHO oTHATH 360°. B pesynbrare
MIOCJIEAOBATENBHOTO BBIUMCIEHUS JUPEKIMOHHBIX YIJIOB CTOPOH COMKHYTOTO
MOJIUTOHA JIOJKHO OBITh MOJYUYEHO 3HAYEHUE Ayay JUPEKIIMOHHOTO YTJIa HAaYaIbHOU
CTOPOHBI.

5. [lpupaiienrue KOOpAMHAT BBIYUCISIOT MO hopmynaM Ax=cos a; Ay =
sin a — BBIUKUCIICHUS BBIMUCHIBAIOT B Ipady 6 BEAOMOCTH BBIYUCICHUS KOOPAUHAT,
YKa3bIBasi 3HaKH KOCHHYCOB U CHHYCOB.

6. 3HaYeHUs MPUPALICHUN KOOPJIMHAT BBIUUCIISIIOT C OKPYTJIIEHUEM JI0 COTBIX
JoJiel MeTpa, 3anuchiBast ux B rpadbl 8 u 9.

7. DBblUMCIIEHHbIE 3HAY€HUs NPUPALIEHUNA KOOPAUMHAT aireOpanyecku
CYMMHPYIOT 10 Ka)KJ0i OCH, 1osryuyast HeBsi3ku fy u fy

fx= ZAXBLI‘I;
fy= ZAyBLI‘l,
B 3aBUCUMOCTH OT KOTOPBIX BBIUYUCIISIOT JIMHEHHYIO HEBS3KY f,
f, - V(£ + £,2)
Y OTHOCHUTEJBbHYIO HEBSI3KY
fs/2s =1/N.
JonycTuMmasi OTHOCUTEIIbHAS HEBsI3Ka HE JOJKHA ObITh Ooibiie 1: 2000

8. PacnpenensitoT HEBSI3KM ¢ OOpaTHBIMHM 3HAaKaMHU MEXAY BBIYMCIEHHBIMU
MPUPAILICHUSMU KOOPJIUHAT MPOMOPIUOHATIBHO TOPU3OHTAIBHBIM IOJI0XKEHUSIM S
COOTBETCTBYIOIIMX CTOPOH MOJIUTOHA.

9. BeIUUCHSIOT UCTIPABJICHHBIE 3HAYCHUS IPUPAILICHUI KOOPIUHAT:



Axncnpi = AXppui HUxi

Ay“cni =AYBM!{,I + Uyi
C 3aKJIIIOYUTCIIbHBIM KOHTPOJICM:

ZAchnpi =0; ZAyncrl =0

10. Ilo wu3BECTHBIM KOoOpAuHaTaM HayaJlbHOU BCPIIMHBI IIOJIUI'OHA H
HCIIPaBJICHHBIM MpHUpaCHUAM KOOpAMHAT  IIOCJICIOBATCIIBHO BBIYHCJIAIOT
KOOpAWHATHI BCEX BCPIINH ITOJIUTOHA:

Xi+1 = Xit AXucnpi

Virt = Yi TAYucni
3aMKChIBAsl MOJyYEHHbIE 3HaYeHus B Ip.12 u 13 BenoMocTH.
B KoHIE BBIUMCICHUN [OJDKHBI OBITh TOJYYEHBl KOOPAMHATHI HA4aJbHON
BEPLINHBI [TOJIUTOHA.
4. Ilocmpoenue meodorumuo2o xo0a Ha npumepe 3a0asu

3amaya. Hanectn Ha ImiaH 3amaHHOrO MacmiTaba TEOMOJUTHBIE XOIBI IO
BBIUMCJICHHBIM KOOPAMHATAM UX BEPIIMH U CUTYaIUIO IO adpucy.

Ilocneoosamenvrocms 8binoONHEHUS 3A0A4U
ITocTpoeHne KOOpIMHATHOM CETKHU.
HaHeceHne onopHBIX IyHKTOB 110 NPSIMOYTOJIBHBIM KOOpAUHATAM.
Hanecenue cutyauuu o abpucy.
Odopmienue mnaaHa B TYIH.
1. KoopanHaTHas ceTka CTpOUTCS B BUJI€ CUCTEMBI KBaIpaTOB CO CTOPOHAMU
10 cM. O61me pazmepsl ycranoBneHbl: 40x40 cm ais miaHoB maciurada 1: 5 000 u
50x50 cM i m1aHoB 0osiee KPyHMHBIX MacIiTaboB.

2. HaHeceHne OMOPHBIX ITyYHKTOB IO NPSIMOYTOJBHBIM KOOpAWHATaM. /Jlis
ATOr0 CHayaja OMNPEAENSIIOT KBaJpaT CETKH, B KOTOPOM JOJKEH HaXOAUThCS
HAKJIaJbIBAEMbI MyHKT. 3aTEM Ha MPOTHUBOMOJOXKHBIX CTOPOHAX ATOr0 KBajapara
OTKJIQJIBIBAIOT B3ATHIE B CTBOP M3MEPUTENS MO MONEPEUHOMY MacIITaly OTPE3KH,
COOTBETCTBYIOIIME PA3HOCTSAM OJHOMMEHHBIX KOOPJAMHAT IIYHKTAa M «MJIaJIIei»
(ctopoHa KBajpaTa, 3HAY€HHE KOOPAMHATHI KOTOPOM MEHbUIE 3HAYEHUs
COOTBETCTBYIOIIEH KOOPAMHATHI HAHOCHUMOIO ITYHKTa) CTOpPOHBI KBaJpara.
PacxoxieHre B MOJIOKEHUH MyHKTa Ha IUIaHE He JOJDKHO ObITh Oosbiie 0,2 MM.
[IpaBUABHOCTh HAKJIAAKM 2-X COCEAHMX IYHKTOB TNPOBEPSAIOT M0 JJIMHE
TOPU30HTAJILHOTO TMOJIOKEHUS MEXIy HUMHU. [ 3TOro GepyT Mo mornepeuHomy
MacimTady B pacTBOpP HM3MEPUTENST OTPE30K, COOTBETCTBYIOIIMI BBHIYMCICHHOMY
3HAYEHUIO TOPU3OHTAIBHOIO TMOJOXKEHUS, OAHY HOXKY H3MEpUTENsl CTaBAT B
NpeabIAyIUid HAaHECEHHbIM MYyHKT M CMOTPSAT, COBIAJAET JU BTOpPAs HOXKa C
TOJIKO YTO HAaHECEHHbIM MYyHKTOM. PacxoklieHue He JO0HKHO mpeBocxonsar 0,2
MM. [ns Toro, 4yro Obl yOenuTbcs, YTO HAMpaBiICHUE HAHECEHHOW JIMHUU
COOTBETCTBYET €€ AUPEKIIMOHHOMY YTy, UCIIOJIb3YETCs] TPAHCIIOPTHP.

3. Cutyaluio HaHOCST Ha IUIaH B TOYHOM COOTBETCTBUU C aOpHCOM H
IOCJIEIOBATEIBHOCTBI0  ITPOU3BOJACTBA ChEMKH. [l0 OKOHYaHMM HAKIAIKU
CUTYallUM PEKOMEHIYETCS CIIMYUTh €€ C MECTHOCTBIO.

BN



4. OdopmiieHre TUTaHA TIPOU3ZBOJUTCS B COOTBETCTBHH C O0SI3aTEIHHBIMU
YCIIOBHBIMU 3HAKaAMHU.
Bonpocwer ona camoxonmpons
1. JupexkunoHHBIE YTIIbI.
2. PymOBbI.
3. JlnaroHajbHBIN XOJI.

BrIBOIEBI:

JlabopaTropnasi paboTa Ne3
Tema: U3yuyenue HuBeJupa
Lesb padoThI: H3y4UTh HUBEIHP
Xox padoThi:

['eomeTpryeckoe HUBETUPOBAHUE SBISIETCS (DAKTUUECKH OCHOBHBIM METOI0M
ONPENEIICHNs TNPEBBILICHUN, KOTOPbIE HCIIOIB3YIOTCSA IIPU BBIYUCICHUUA BBICOT
TOYeK. /I BBIINOJHEHUS TE€OMETPUYECKOIO HUBEIMPOBAHUA HCIIOIB3YETCs
KOMIUIEKT MpUOOpOB, B KOTOPBIM BXOJIAT HHMBEJIUpP, IITaTUB U pEHKU C
CAaHTUMETPOBBIMHU JICJICHUSIMU.

B PE3YyJbTATC BBIMMOJHCHUA JAHHOI'O 3adaHUsA Br1 AOJKHBI ITIOJYUYHUTh HA4YaJIbHBIC
HaBBIKH pa60T1>1 C HUBCJIIMPOM.

[Ipu BbIMOMHEHUM 3a1aHUs Bbl JOJDKHBI I0JB30BAThCA PEKOMEHIOBAHHBIMU
npenojaBaresieM y4eOHbIMU TOCOOUSIMU U KOHCTIEKTOM JICKITUH.

3amaua Ne 1. Jlonmonnute yeprex (pucyHok19), mokasas:

|
i

Bmupnuil vy l

Pucynok 19

1. I'me onpenenseMast BemuunHa

2. Kakue BennurMHbI HEOOXOAUMO ONPENETUTh, YTOOBI BHIYMCIUTD MPEBHIIICHUE
3. Hanummure ¢hopmMyiy Ji1s onpeiesieHus mpeBbliieHus h =
3anaua Ne 2. 3akonuure onpenenenue. Husenup — reogesznyeckuii mpudop.

ChopmynupyiiTe ~ OCHOBHOE  TIE€OMETPUYECKOE  YCJIOBHE  HHUBEIUpa  C
HUAJIMHIPUYECKUM YPOBHEM.

3amaga Ne 3. [loanummTe Hayalo M KOHEL B OLU(POBKE UYEPHOM U KpacHOM
CTOpOH, UCIIOIb3yeMbIX Bamu peek (pucyHok 20).



Pefika N\o | Pefixa Ne 2
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Kpacrasn Yepuan kpa;:;;« ‘{;puan
CTOpOHa CTOPOHE CropoHa CTOPONY
Pucynoxk 20

3agaua Ne 4. 3yuuTe OCHOBHBIE YaCTH, AETalIU U ocu HUBenupa H3

Pucynok 21

Hanummre Ha3BaHMS OCHOBHBIX 4YacTel MW JAeTajeld, NMPOHYMEPOBAaHHBIX Ha
pucyHke 21

1 7
2 8
3 9
4 10
5 11
6 12

3agaua No 5. Vkaxkure Ha pUCYHKE 22 TpaBUIIbHOE TMOJIOKEHHE Iy3bIpbKa
KOHTAKTHOT'O YPOBHS MEpPEJl OTCUETOM IO peiike. YKaXUTe, KAKUM BUHTOM HAaJl0
JIEUCTBOBATh.
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Pucynok 23

3amaua Ne 6. Ha pucynke 23 mnoka3aHo Moje 3peHusi TpyObl HHBEIHpA.
[IpousBecTr OTCUET IO HUTH IS ONIPEAEIICHUS] IPEBBILICHUS.

Tema 2. [1oBepku u rocTUpOBKM HUBennpa H3
3anaua No7. BeinmosiHuTe 1oBepku HUBenupa H3.
Huenup H3 Ne , ron Beiltycka
[lepBas nmoBepka
VYcnosue:
Pesynprar:
Bropas nosepka
Ycnosue:
Pesyinbrar:
TpeTbst moBepka (MOPSAOK BHIMOJIHEHUS YCIOBUS MPOUIITIOCTPUPYHUTE YEPTEIKOM).
VYcinosue:
CxemaTH4eCcKUil uepTex
a.
6.
Pesyinbrar:

[Topsimok ucrnpaBiieHHs (FOCTUPOBKH):



BriBOIBI:

IIpakTnueckast padora Ne 7
Tema: O0padoTka pe3y1bTATOB HUBEJTUPOBAHUS
Leab padoThl: HAYYUTH CTYJACHTOB BECTH KYPHAJI HUBEJIMPOBAHUSI.
Xoxa padoThl
OcHosHble nonodHcensl

HusenupoBanue. [lonmokeHue TOYEK TE€OAE3MYECKHX W3MEpPEHHM, B
pe3yapTaTe KOTOPBIX ONPENEISIOT MPEBBIMICHUE TOYEK, & TAKKE MX BBICOTHI HAJl
IPUHATON YPOBEHHOU MOBEPXHOCTBIO.

['eomeTpuueckoe HHUBENUPOBAaHUME HauboJIee PACIPOCTPAHEHHBIH CHOCOO.
Ero BBINOJHAIOT C NMOMOIIBK HUBEIUPA, 3aJAOIIETO TOPU3OHTAIBHYIO JIMHUIO
HuBeMpoBaHus. CyIIHOCTb T€OMETPUYECKOrO HUBEIMPOBAHUS COCTOUT B
cienyromeM. HuBenup ycTaHaBIMBAKOT  TOPU3OHTAIBHO W IO pPEHKaM €
JICJICHUsIMU, CTOSIIIMMU Ha Toukax A u B, ompenenstor mpesbilieHue h, kak
pa3HOCTb MEXAy oTpe3kamMu a U b: h=a-b . Ecnu uzBectna ormerka Ha Touku
A u nipeBbiienne h, ormetky Hg  Touku B onpeaensror kak ux cymmy: Ha = Hp
+h.

Bo u3bexxanue ommOOK B 3HAKE NPEBBILIEHUS TOYKY, OTMETKa KOTOPOM
W3BECTHA, CYMUTAIOT 3aHEH, a TOYKY, OTMETKA KOTOPOM ONPENEISIOT - MEPEIHEN,
T.€. IPEBBILIEHUE ITO BCET/A PA3HOCTh OTCUETOB Haszad W Bnepea. MHorma orcuer
[0 pEWKE HAa3bIBAIOT «B3MVIIAOM» W IO3TOMY IPEBBIIIEHUE PABHO «B3TILALY
Ha3al» MHUHYC «B3IVISIAY BIEpea». MECTO yCTAaHOBKM HUBEIMpPa HA3bIBACTCS
cranrueit. C oHOW CTaHIIMKM MOXHO OpaTh OTCUETHI MO PEHKaM YCTaHOBJICHHBIM
BO MHOIMX TOYkax. [Ipm 3TOM mpeBblIEHHME MEXAY TOYKAMH HE 3aBUCHT OT
BBICOTHI HUBEJINPA HAJ 3eMJICH. [JIs1 BBIYMCIIEHUS OTMETKU UCKOMOW TOYKH MOKHO
MPUMEHUTH CIIOCO0 BhIUMCIeHus yepe3 ropu3oHT npudopa (I'TI). Ecniu k ormetke
TOYKM A npubaBUTH OTCUET MO pelKe Ha Touyke A, TO MOJYYUTCS OTMETKa
BU3MPHOM OCH HUBEIHMpa. JTa OTMETKa Ha3bIBAETCS TOPU3OHTOM mpubopa. Ecinu
U3 TOPU30HTA MPUOOpa BHIYECTh OTCUETHI HA BCEX TOYKAX, B3ATbIE Ha JTOU
CTaHLIHUH, ITOJy4aTCsi OTMETKH 3THX TOYEK.

Ecnu nnsa onpeneneHus npeBbIlIeHUs] MEK1y Toukamu A u B gocratouHo
OIMH pa3 yCTAaHOBUTb HHBEIUP, TaKOW CIydail HA3bIBa€TCsl IPOCTHIM
HUBEJNMPOBAHUEM. ECIM K€ MPEBBIIEHUE MEXKIY TOYKAMH MOYKHO OIIPENIEIUTH
TOJIBKO MOCJIE HECKOJIBKMX YCTAaHOBOK HUBEIUPA - CIHOKHBIM. [IpeBhIllIeHrE MEXKTY
HUMHU YCTaHaBJIMBAETCS IO CXEME IMPOCTOro HUBEIUpoBaHMs. [Ipu croxxHOM
HUBEJIMPOBAaHUH NPEBBILIEHUE MEXAY Toukamu A u B
3

hag =hi + ha+ hs =2Xh
1
Ecnu n3BecTtHa oTMETKa A, TO MOKHO ONPEAEIUTh OTMETKY TOYKHU B:



Hp=HA=>_h;
1
Takyo cxeMy HUBEIHMPOBAHUS HA3bIBAIOT HUBEIUPHBIM XoJ0M. B
3aBUCUMOCTH OT TpeOyeMOil TOYHOCTH OIPEACIICHUS OTMETOK HHBEINPOBAHUE
nenst Ha 1, 2, 3, 4 kiacchl U TeXHUYecKoe. XOJIbl HUBEJIIUPOBAHUS 00JIee HU3KHUX
KJIACCOB BCET/Ia ONMUPAIOTCS HA IMTyHKTHI XOA0B 00JIe€ BHICOKUX KJIACCOB.

3apaua. [lo pesynbraraMm reoOMETPUYECKOTO HHUBEIMPOBAHUS COCTABUTH IUUIAH U
POAOTBHBINA TTPOdUIs Tpacchl. Kakaplii CTyIEHT BBIMOIHICT BapUaHT 3aJaHHBINA
IpernoaaBaTeieM.
Ilocobus u npunaonesxicnocmu
XKypHan HUBETMPOBAHUS TPACCHI, MTUKETAKHAS KHUXKKA, BEOMOCTD MPSIMbIX
U KPUBBIX, pyuyKa, KapaHJall, KaJbKyJIATOp, JUHEHKa, MUUIUMETpOBas Oymara,
YyepTexKHas JOCKa, TOTOBAJIbHS, TPAHCIIOPTUP PE3UHKA.

llocnedosamenvrocms 8binonHeHUs. 3A0AHUS

O6paboTka MaTepualioB TreOMETpUYECKOro HupenupoBaHus. I[loctpoeHue
MPOIOJBLHOTO MPODUIIA.

I.Ilman Tpacchl COCTABJISIOT 1O JAHHBIM THUKETAXHOM KHUXKKH WIU
WHCTPYMEHTAJIbHOM ChEMKH B MaclTade MpeayCMOTPEHHOM MHCTPYKIUEH
(06pranO 1:2000 - 1:10 000). Ock Tpacchl, HAHOCS Ha IJIaH TI0 NPSIMOYTOJIbHBIM
KOOPAMHATHBIM yrjaM IOBOPOTa WJIM JUIMHAM MPSIMBIX OTPE3KOB TPAacchl M HX
pymOam. B yrmax moBopoTa MOKa3bIBalOT JaHHBIC JJIsi  pa3OMBKU KpPYyroBOU
KpuBOil. Ha mpsMbIX ydacTKax Tpacchl HAHOCAT MUKETHBIE U IUIIOCOBBIE TOUKHU U
MOTICPEYHUKH; BBINIUCHIBAIOT PyMO H JUIMHY TMPSIMOW BCTaBKU. 3aTeM IO
MarepuajiaM ChEMKH HAHOCAT cuTyauuto. Och Tpacchl M OTHOCAIIMECS K HE
3alUCH MTOKA3bIBAIOT KPACHBIM LIBETOM, a CUTYAIIUIO YEPHBIM.

2. Cocrapienue npoaosibHOro npodusis Tpacchl. OCHOBOM JIJIsi COCTaBJICHUS
npoduiass CiIyXaT >XypHall HUBEIMPOBAHUSI TPACCHI, MHUKETAXHAs KHUXKKA U
BEJIOMOCTD MPSMBIX U KPUBBIX.

[Ipodunb BeluEepUMBAETCS HA JTUCTE MUJUIMMETPOBOM Oymaru, ero mMacmrao
JUISl TOPU3OHTANIBHBIX paccTosiHU 00biyHO B 10 pa3 MeHbuie macmrada ass
BepTUKaIbHBIX. [Ipodunu mopor um KaHalOB dalle CTPOSAT B Maciutade s
ropu3oHTaIBHBIX pacctossHuid  1:2 000 wmu  1:5 000, a BepTUKAIbHBIX
COOTBETCTBEHHO B COOTBETCTBEHHO B MactiTade 1: 200 umu 1:500.

[TocTpoenue npodusiiss HAYMHAIOT C MPOBEACHUS MPAMOU, NJUHA KOTOPOM
paBHa JUIMHE TPACCHI B BEIOpAaHHOM MaciiTade (JTMHUU YCIOBHOTO Topu3oHTa). Han
Hel pasmemiaroT mpoduiib, a Tox HEHW ceTKy npoduiist, Kyda 3aHOCST BCE
HEOOXOMMMBIC Ui €€ TOCTPOCHUS W JaJbHEHIIEro MpPOSKTUPOBAHUS JIaHHBIEC.
JIuHUIO0 YCIIOBHOTO TOPU30HTA M CETKY MPOQUIS BBUEPUYUBAIOT YEPHOU TYIIIBIO.
JanpHeliinyo paboTy BBITIOJHSIOT B TAKOW MOCIEA0BATEILHOCTH:

1) B rpade «paccrossHuS» OTKJIAABIBAIOT a MPUHATOM MaciiTabe BHaydase
pacCTOAHUS MEXAY NMUKETaAMH, a 3aT€M BCE NMPOMEXYTOUYHbIE. OKOJO JINHHH,
COOTBETCTBYIOIIEH MIPOMEKYTOYHOM TOUKE, MOIINUCHIBAIOT PACCTOSHHUS 10



2)

3)

4)

S)

Onmmkaiiux nuketoB. HoMmepa MHUKETOB MOAMMUCHIBAIOT CHU3Y. «PyOneHHBIEY»
IIUKETHl OTMEYAIOT CIELIUAIBHBIMU YCIIOBHBIM 3HAKOM;

B Tpady «oTMeTKa 3emyin» (4YepHasi OTMETKa) BBIMUCHIBAIOT U3 KypHaia
OTMETKH BCEX MUKETHBIX U TJTIOCOBBIX TOUYEK C OKPYTJICHHEM JI0 1 cM;

OT JIMHUM YCJIIOBHOTO TOPU30HTA BBEPX B IPHUHATOM Ui BEPTUKAIBHBIX
pPAcCTOSIHMIT MaciuTade OTKJIAAbIBAIOT OTPE3KH, COOTBETCTBYIOLIME OTMETKam
BCEX NMUKETOB M IUIFOCOBBIX TOuYeK. COEIMHUB BEPIIMHBI TAKUX OTPE3KOB,
MOJTy4aloT «YEPHBIH MPOQPHIb», COOTBETCTBYIOIIMI BEPTHUKAIHLHOMY pa3pe3y
3€MHOU MMOBEPXHOCTHU MO OCU TPACCHI B MPUHATHIX MaclTadax;

B rpade "cuTyauus" HmpoOBOIAT MOCEpEIUHE MNPSIMYIO JIMHUIO (Tpaccy) H B
MaciITade Al TOPU3OHTAIBHBIX PACCTOSIHUM CTPOAT IO JTaHHBIM IMHUKETaKHOM
KHWKKHU (BBIIPSMIICHHBIN) IJIaH TPACCHI;

B rpade "miaH JUHUK" MO JAHHBIM BEAOMOCTH HPSMBIX M KPHUBBIX HAHOCS
npsiMyto (Tpaccy) € pa3pblBaMH B TOUKAaxX Hadajia U KOHIa KpuBbIX. Ha npsmoit
HNOJIUCBHIBAIOT JUIMHBI U pyMOBl mpsAMbix BcTaBok. B toukax HK u KK
IIPOBOAAT KOPOTKUE OTBECHBIC JIMHUHU, OKOJIO KOTOPBIX IOANKCHIBAIOT
paccTostHMs 10 Onvxalmmx nukeroB. KpuBble mokaspiBaioT ayramu. Ecnu
KpuBas (Tpacca NOBEpHYyJa BIPaBO), AYry MPOBOASAT HaA MPSMOU, ECIH
BOrHyTast - Haj Heu. [lox mayroi 3amuchIBalOT JaHHBIE, XapPaAKTEPU3YIOLINE
KpuBylo. Llenble KMIIOMETpPBI TpacCchl OTMEYAKOT KPYKKaMH TUAMETPOM 6 MM,
IIPABYIO UX MOJOBUHY 3AJIMBAOT TYLIBIO.

3anonHeHUE OCTAJIbHOM dYacTu mpoduias TPOM3BOASIT B Ipoliecce

IMPOCKTUPOBAHUA JOPOI'k UJIK KaHaJa.

13330:10)115

IIpakTnueckas padora Ne 8
Tema: IlocrpoeHne HnPOAOJBLHOIO NPOPHJIA H PacyeTr MNPOEKTHBIX

3JIEMCHTOB.

Leas padoThl: HAYYUTH CTYACHTOB MOCTPOCHUIO TPOIOJIBHOTO TPOPUIIS U
pacyera MPOEKTHBIX AIEMEHTOB.
Xoxa padoThi:
Ha mucre mummumerpoBod Oymarn mocTpoiTte mnpoduias 1o JuHUU 1-2

MOJINTOHA, COXPAHUB NJIi TOPU3OHTAIBHBIX PACCTOSHUIA MAcCIITad TUTaHa; IS
MOCTpOeHUsl BbICOT MacimTad npuHath B 10 pa3 kpymaee. [Ipoduns odhopmuth
corjacHo o0pasiry (puc.36).

YkazaHus K BBIMOJHEHUIO;
[TocTpoenune npoduiis HaYaTh C TOCTPOCHUS CETKU:



-B KauecTBE XapaKTEPHBIX TOUYEK, MO KOTOPBIM CTPOHUTCS MpOo(uib, MPUHATH
TOYKHU IIEPECEYEHUs JIMHUM |-2 C TOpU3OHTAISIMA M XapaKTEPHBIMHU JIMHUSMHU
penbeda;

- OINpEAENIUTE BBICOTHI TOUEK NEPECEUEHMSI IUHUU NPOPUIIS C TOPU3OHTAISIMH;

- BBICOTBl XapakKTEPHBIX TOYEK OIPEHCIIUTh WHTEPIOJUPOBAHUEM MEKIY
COCEIHUMH F'OPU30HTAIISIMU;

- C IOMOIIBI0 HU3MEPUTENsI MEPEHECTH B COOTBETCTBYIOIIME Ipadbl CETKU
(rOpU30HTAJIBHBIE TPOJIOKEHUS, YKIOHBI) PACCTOSIHUS MEXKIY CMEXHBIMU
ToukaMu: 1-a, a-B ¥ T.11.);

- HCIOJb3ys IMONEPEYHbId MacmTad ONPEAENUTh IJIUHBI 3TUX OTPE3KOB B
METpax M BBIIMCATh HMX B TIpady TOpU3OHTAIbHbIE MposokeHus. [IpoTus
MOJIy4YE€HHBIX Ha CETKE TOUEK (B Tpade BBHICOTHI) BHITUCATH COOTBETCTBYIONINE UM
BBICOTHI;

- JJI TOrO 4TOOBI BEPTUKAJIBHBIE OTPE3KH HE ObUIM CIIMIIKOM BBICOKMMHU IS
HavyaJbHOW JIMHUU MPO(UIIS BEIOUPAIOT YCIOBHYIO;

- A TOCTPOEHHsS COOCTBEHHOTO Mpoduis MO MNEepPHeHIUKYIsIpaM U3
3a()MKCUPOBAHHBIX TOUEK OTKJIA/bIBAIOT B MaclITabe pa3HOCTU MEXKIY BHICOTaMU
TOYEK M YCIOBHOM BbICOTOM. COEOUHUB KOHIBI OTJIOXKECHHBIX OTPE3KOB
IPSIMBIMU, MOTYYat0T JJUHUIO TPO(UIS MECTHOCTH;

- YKIJIOHBI OTPE3KOB BBIUMCIIAIOT C ABYMs 3HAKaMU U 3aIlMCBIBAIOT B IIEJIBIX
THICSTYHBIX;

- B rpage "lIlman MecTHOCTH" TMOKa3bIBAIOT CUTYalMI0, UMEIOIIYIOCS B
MPSIMOYTOJIbHUKE, TPAHULIBI KOTOPOTO HaMeyaroTcsl Ha paccTosiHuu 1 cMm mo obe
CTOPOHBI TUHUU 1-2 (KOHTYPBI IEPEHOCSTCS C TOMOLIBIO U3MEPUTEIA).

[Ipoduns no nunum 1-2

BrIBOIBI:

IIpakTnueckasi padora Ne9.
Tema: [loaroroBka JaHHBIX /J1sl BLIHOCA B HATYPY NPOEKTHBIX 3J1IEMEHTOB
Ileab paGoThI: HAYYUTH CTYACHTOB IMOJATOTABINBATh PA30MBOYHBIA YEPTEIK U
BBITIOJTHATH PacUeThl U1 BRIHOCA B HATYPYy MPOEKTHOTO JICMEHTA.

Xoxa padoThi:

CymrHocTh paboThl cocToUuT B cieayromieM. Knuent 3akazan Bameit dpupme
BBITIOJIHATHh BEPTUKAILHYIO TUIAHUPOBKY YacTH ydacTKa Ieped KOTTEIKEM B
IEJISAX CTPOUTEIHCTBA TEHHHUCHOTO KOpPTa U JIEKOPATUBHOTO OJaroycTpoicTBa
yuactka. [nomaas yyactka npumepHo paBHa 0,6 ra.

Jlnst pa3paboTKM TPOEKTa BEPTUKAIBHOW IUIAHUPOBKU TPEOYeTCs] COCTaBUTH

Tonorpadudeckuii miaH ydgactka B macmrade 1:1000 (1:500) ¢ BeicoTol ceueHus
penseda 0,25 m (0,1 m).



Hns sroro Bamummu kojieraMd OpU MOMOINM TEOAOJIUTAa U PYJIETKH Ha
MECTHOCTH ObLIa MOCTPOEHA CeTKa KBaapaTtoB co ctopoHamu 20 M (puc. 30).

A".q =330°30'

B BepmmHax kBajpaToB 3a0MThI KOJBIIIKA BPOBEHb C 3€MJIEH U CTOPOXKKH, Ha
KOTOPBIX MOJMUCAaHBI 0003HAYEHUSI BEPIIUH M0 MPUHIMIY 0003HAYEHUS KIIETOK
maxMatHoM Jockd. OJHOBPEMEHHO C pa30MBKOM BBINOIHSIACH U ChEMKa
AJIEMEHTOB CUTYallMM METOJIOM IMEPIEHIUKYIAPOB. J1si OpUEHTUPOBAHUS JIMHUI
m1aHa ObUT U3MEPEH MarHUTHBIA a3uMyT CTOpOoHBI a — d. Ero 3Hauenune A™, 4 =
330°30'.

3aTeM MPOU3BEACHO TEXHUUYECKOE HUBEIMPOBAHUE BEPIIMH KBAJAPATOB C JBYX
cranuni. llopsimok HuBenupoBanus mokazaH Ha pucyHke 30. Bce orcuersi
3alMCcaHbl Ha TIOJIEBOM cxeMe (puc. 2) OKOJIO BEpIIMH KBaapaToB. Ha cBsa3yromiue
TOYKH, OOBEJCHHBIE HA PUC. 2, 3 KPYKKOM, CHI€JIaHbl JJII KOHTPOJS OTCUETHI C
nByX cranimi. ['panuiia craniuii ykazana nyHkrupom (al, a2, B1, B2). Kontpomns
PaBUILHOCTH CBsI3U (paboT) CTAaHIIUH BHITIOJIHAETCS 110 popmyrie: a;+B,=a,+Bi, B
o0IeM ciydae CyMMBbI HAaKpeCT JIeKAIIUX OTCUETOB MOTYT OTJIMYATHCS OJHA OT
npyroii He Oonee yem Ha 5 mMm. llepemaua BbICOTHI ObLIa BBINMOJIHEHA Ha
CBSI3YIOLIYIO TOUKY ds.

3agaua Nel: I[lpousBectu 00paOOTKY HCIIOJHUTEIBHON TIOJIEBOM CXEMBbI
HUBEIUPOBAHMS TOBEPXHOCTU MO KBajgpatam (cMm. puc. 31), cocTtaBUTh IUIaH
yuactka B maciurade 1:1000. BeImoaHUTE HHTEPIOIUPOBAHUE TOPUZOHTANIEH TTPH
BbICOTE ceueHus penbeda 0,25 M. BBINOJHUTH PUCOBKY peibeda U BbIUEPTUTH
I1JIaH. Hd4 =

Hcxonnast BbicoTa cBs3yromied Touku d4 3amaeTcss mpenojaaBateneM (1o
YCMOTPEHHUIO TIPENOoaBaTeNsl MOXKET ObITh IPUHAT BapUAHT Mepejayu BHICOTHI Ha
TOYKY d4 HUBEIUPHBIM XOJOM OT HUBEIUPHOTO pernepa).

Kontpons CbeMKy BBITIOJIHUII:

a;+ By- a, + B = TexHUK Mensenes CM.

a,+ B3- a3 + B, = BpIUMCiI€HUs BBIMOTHUI:

Brruncienre ropu3oHTOB Ipruoopa.

FHI =

FHIH =

FHH]I =

FHH]H — FHCpH —

[TosicHeHUS K BBITIOJIHEHHUIO PaboT

CrenaiiTe KOHTPOJIb HUBEIUPOBAHUS 110 CBSI3YIOIIUM TOUYKaM.

CBsA3yIOLIMMU TOYKAMU SIBJSIIOTCS TOYKHU Ba, C4, ds (CM. puc. 32). B kauectBe
npuMepa cieiaiTe KOHTPOJIb MO CBS3YIOIIMM ToukaM Bs U ds. OTCYETHI €O
cTaHIuU | Ha CBA3YIOIIME TOYKU COOTBETCTBEHHO paBHBI: a4=0833, a;=1239, a co
craniui 1I: B1=1057, B;=1462.

Tornma a;+B3;=az;+B;. Umeem: 1462+083-1239+1057 = 1 MM, 4TO JOMYyCTUMO.
Pe3ynbTaThl Baliux KOHTPOJIbHBIX BEIYMCICHUN 3aTUIIUTE MO PUCYHKOM 32.

Breruncnute ropu3oHT pudopa 1 BBICOTHI BEPIIIMH KBAAPATOB i cTaHiuy .

["opuzonT npudopa (I'TI) Beraucnsiercs mo hopmyre

I'TIl = HH3B+ a0,



rone Hy.,;— wW3BecTHas BbIcOTa TOUKHM, B Bamem cimyyae — 3TO BBICOTA
CBA3YIOIIECH TOukH d4

a9 — OTCYET MO peiike Ha 3TON Touke (B JAaHHOM Cily4dae Hajo OpaTh OTCUET
a;=0,833 M, MOJy4YeHHBIH C TMEPBOM CTAHIIMU, TaK KaK TOPH30HT mpudopa
onpenensiercss s cranuuud ). TlomydeHHoe 3HavYeHHE TOPU30HTA MpUOOpa
BIIUIIUTE Ha MOJIEBYIO CXEMY B COOTBETCTBYIOIIEM MecTe. 3aTeM 1o popmyre

H; =TTI1- a1

rae Hi — BeIcoTa BepIH, ONpeaeIsseMbIX I CTaHIuH [

al — OTCUeT MO peiKe Ha ATUX BEepUIMHAX (IO YepHOU CTOPOHE) BBIYUCIUTE
BBICOTHI BCEX BEPIIMH B IPAHUIIAX, OMPEACIICHHBIX JUIsl CTaHIUH .

[locnenoBaTenpHO NOJIy4aeMble 3HAYEHUS BBICOT 3allMIIATE HA IIOJEBYIO
CXEMY PSIIOM C COOTBETCTBYIOLIEH BEPIIMHOW KBAIpaTa.

3.BeraucanTe ropu3oHT IpruOOpa U BHICOTHI OCTAIBHBIX BEPIIUH JJIsl CTAHIIUU
II.

JI71s1 KOHTPOJIA TOPU30HTA MPUOOPaA BRIYMCIUTE €ro TpU pas3a (Tak KaK BHICOTHI
TPEX CBSI3YIONIUX TOYEK HAMU YK€ BHIYUCIICHBI).

I'TIiy = Has +B4; I'TI'= HegBo; TTI"y1 = Has B3

Ecnn pacxoxnenus wmexnay 3HadeHussMu [T He mnpeBbicAT S5 MM, TO
BBIYUCJISIIOT CPEJIHEE 3HAUECHHUE U OHO BBIITUCHIBAECTCS HA MOJIEBYIO CXEMY.

BricoTbl BepmimH B rpaHuile craHiuu [I BBIMHUCHSIOTCS aHAJIOTUYHO IO
dbopmyie

Hi= FHH—Bi

Y 3alHUCHIBAIOTCS Y COOTBETCTBYIOUIUX BEPILIUH.

CocraBbTe TOmorpaUueckuii IUIaH MO pe3yibTaTaM HUBEIUPOBAHUS IO
KBaJpaTaM.

Ha nucte ueprexHoit Oymaru B Mmacmtade 1:1000 moctpoiite ceTky KBaapaToB
co ctopoHamu 20 M ¥ HaHECHTE MO MpoMepaM dJIeMeHThl cutyauuu. Ha muian
BBITTUIIINTE BHICOTHI BCEX TOUEK (BEPILUH), OKpyTJisis 3HaueHus 10 0,01 m.

[IyreM HMHTEpHOJMPOBAHHUS TO CTOPOHAM KBAJAPATOB HANAUTE MOJIOKECHHE
TOYEK C BBICOTaMH, KPaTHBIMHU BhICOTE ceueHus penbeda 0,25 M (Mcrosb3ys Kak
rpaguuecKuil METol, TaK U MHTEPIIOJIMPOBAHUE «HA TJIa3).

Toukn € OJMHAKOBBIMH BBICOTAMU COCIMHUTE IIJIABHBIMH KPUBBIMH-
TOPU30HTAIISIMHU.

[IpousBeauTe «yKiIaaKy» TOPU3OHTAIEW M MOIIUIINATE BBICOTBI TOPU30HTA
nei, kpatubie 0,5 M.

HanomunaeM! BbICOTBI MOANMCHIBAIOT B pa3pbhiBaX rOPU30OHTANIEH TaK, YTOObI
ocHoBaHue udp ObLIIO 0OpaIIeHO BHU3 MO CKaTYy.

PaboTy B kapaHamie npeabsiBUTE MPENOIaBaTEeNIO.

4. BpruepTuTe IU1aH TYUIbIO.

Bce »nemMeHThl 1MlaHa: HAANUCH, YCJIOBHBIE 3HAKU (32 HCKIOYEHHUEM
TOpU30HTAE) BBIYEPTUTE YEPHOW TYIIbIO; TOPU3OHTAIM M MX BBICOTHI
BBIYEPTUTE KOPUYHEBHIM I[BETOM. BepIMHBI KBaJpaTOB Ha IUIAHE MOKAXKUTE
TOYKaAMH.

Ha pamke nnana caenaiite Haanuch: «Tomorpadpuueckuii miuad yaactka No ».



Buu3y nanummre (mo ueHtpy) «1:1000» um  «CruomHble TOpPU30HTAIH
npoBeaeHbl 4epe3 0,25 wm». CnpaBa — «CocTaBlieH 0O MaTepuaiam
HUBEIUPOBAHUS MOBEpXHOCTH» (daMuiausi CTylaeHTa, ¢akylabTeT U JaTa
BBITIOJTHEHHUS Pa0OThI).

BriBOIBI:
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