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PacuetHo-rpaduueckass paboTa mnpeaHa3HAUYEHA MJII CaMOCTOSITENbHOM
paboThl OOYYAIOIIUXCA MO0 U3YYEHUIO YYEOHOW JUCHUIUIMHBI B MEKCECCUOHHBIN
NEepuoJl, JaHbl 3aJaHusi, pa3pabOoTaHbl BapUAHTBI W TOJAPOOHO TMOSACHEHO
BBITIOJIHEHUE BCEX ATAIOB pabOT, MPUBEICHBI IPUMEPHI.
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BBE/JIEHHUE

[Ipy BBHITIOJHCHHH KOHTPOJIBHOH pPaOOThI CTYACHTHI JIOJDKHBI YIUTHIBATH
ciemyrone TpeOoBaHuUs.

PacuetHo-rpaduueckyio paboTy CTyIEHTHI HOJDKHBI BBIMOIHITH B CTPOrOM
COOTBETCTBUM C BAPUAHTOM, YCTAHOBJIEHHBIM Kadeapoil. PaO0oThI, BBIIIOJIHEHHBIE C
HapylIeHUEM IIOps/Ka ONpENEJICHUs BapuaHTa, K PELECH3UPOBAHUIO HE
IIPUHUMAIOTCS.

PacuetHo-Tpadmueckass paboTa BBIMONHIETCA CTYJEHTOM Ha JIMCTaX
¢dopmata A-4 B COOTBETCTBUU C TPEOOBAHUSAMU, TIPEIBSIBISIEMBIMU K O(OPMIICHHIO
nucbMeHHbIX padoT B JI'TY. PacuerHo-rpaduyeckas pabora Jg0KHA OBITH
BEITIOJITHGHA aKKypaTHO, CTPaHUIIBI MPOHYMEpPOBaHBI. B ciywae, korma pabota
BBITIOJTHSCTCS] HA OTACIBHBIX JINCTAX, OHU JIOJDKHBI OBITh KECTKO CKPEIJICHBI WITH
TIPOIITHUTHI.

Pabora o6s3amenvHo noonucvieaemes cmyoeHmom ¢ MPOCTABICHUEM JaThl
OKOHYaHHUs padOTHI.

PacuetHo-rpaduueckas paboTta MOJICKUT 00s13aTeIbBHOMY
PEICH3UPOBAHUIO TPEroJaBaTelieM U OLIEHWBACTCS MM CIIOBAMHU «3auemy WIH
«Hezauemy.

enp peneH3upoBaHUsl — MPOKOHTPOJIUPOBATH 3HAHUS CTYIEHTAa U OKa3aTh
€My TIOMOIIb B YCBOEHHHU CIIOKHBIX BOIPOCOB yueOHOU mporpammel. Ocoboe
BHUMAaHHE YJEISIETCS OIIMOOYHBIM MOJIOKEHHUSIM U HEJ0CTaTKaM, MO0 YCTPaHEHHUIO
KOTOPBIX CTYACHT JIOJDKEH MPOBECTH JOMOJIHUTEIBbHYIO PaboTy.

Ecnu pacuetHo-rpaduueckass pabota He 3auTe€Ha, TO OHA BBITIOJHACTCS
MOBTOPHO C YYETOM YKa3aHHBIX B PEIEH3UHU 3aMEUaHUi, BHOBB MPEACTABISCTCS
Ha PELICH3UIO C MPUJIOKEHUEM HE3aUE€THON padOTHI.

CTyneHT AomyckaeTrcs K MIPOMEKYTOYHOM aTTeCTallud MO JUCIUILINHE
TOJIBKO MPU YCJIIOBUU TOJIOKUTEILHOM OIIEHKH pacyeTHO-Tpaduueckoit paboThI.

[lepen atrecranuei mpemnojaBaTelb MOXXET MPOBECTH COOECEeTOBAaHHUE IO
pacueTHO-Tpaduueckoit padore.

Hcxoonvle oanmnvie (monozspaguueckyro kapmy u, uzoopaj;ceHHvle HA Hell,
nyukmot I'T°C) obyuarowuecs noryuaem y npenooagames.



3AIAHUE 1
OmnpeneneHue KOOPANHAT CIIOCOOOM NMPSAMOM YIJI0BOM 3aCeUKHU

JUis omnpeneneHuss TMOJOKEHUS MEKEBBIX 3HAKOB M JPYIMX IIyHKTOB
re0JIe3MYECKON CETH CTYIIEHUS IIMPOKO MPUMEHSIOTCS Pa3IMYHOTO BUJA 3aCEUYKH,
IIPU KOTOPBIX HA OMOPHBIX MYHKTaX WJIU ONPEAEISIEMON TOUYKE U3MEPSIOT YIJIbl U
PACCTOSIHUS, CBSA3BIBAIOIIME 3Ty TOUKY C OMIOPHBIMH ITyHKTAMH.

3aoanue: paboTy BHINOTHUTH IO 33JaHHBIM Ha TOMOTpadUYecKoill KapTe
IpEnoAaBaTesieM JaHHbIM (KOOPIMHATHI UCXOAHBIX ITYHKTOB, a TAK)KE U3MEPEHHbIE
yIJbl CTYAEHT OINpEAesieT CaMOCTOATENbHO). PacueT mpou3BOOUTCS CTPOro Mo
¢dopMe, IpeICTaBICHHON B 3TOM 3aJaHMM, COTJIAaCHO NMPUMEPY U IPHUBEAECHHBIM

dbopmynam.

Ilocmanoexa 3a0auu. BeraucnuTe KOOpAWHATHL IyHKTa P, ecim n3BeCTHBI
KOOPJIMHATHI HICXOAHBIX MYHKTOB A, B 1 C, 1 3HaueHUsT M3MEpPEHHBIX MTPH HUX
YTJIOB.

Hcxoonvie oannwie: xoopnuHatbl Xp, Ya, Xg, Yg Xc, Yo  Touek A, B uC nHa
tTonorpaduyeckoi kapte macmrada 1:2000.

Hsmepaemvie éenuuunst: Py v Py, Pr u Py

Onpeodensaemote napamemput. xoopauHatsl Xp, Yp Touku P.
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Puc.1 Cxema pelieHus npsiMoM yrioBOW 3aCEUKu



Paznuyator dee cxemwl peuienus NpsIMON YIIIOBOM 3aCEUKH:
1) M0 W3MEpPEeHHBIM yrjaM MEXJy HAlpaBICHUEM HWCXOIHONH CTOPOHBI U
HaIpaBJICHUSIMU HA OMpPEACNISIeMbIN MTyHKT;

2) MO JUPEKIMOHHBIM yIJIlaM HaIpaBJICHHH ¢ HCXOJHBIX IIYHKTOB Ha
OTIPEICIISIEMBII.

Heobxooumo evinonnums peutenue nocmasieHHou 3a0a4u 000UMU CNOCOOAMU.

1-# crocod.

Pemenue npsimoii yrjioBou 3ace4ky MeTOA0OM TPEyroJbHUKA

(M0 W3MEpEeHHbIM YIJIaM MEXJy HalpaBJICHUEM HCXOJHOM CTOPOHBI U
HaIpaBJICHUSIMU Ha OMPEACIISIEMbI TyHKT)

Puc.2 [Ipumep penieHus npsmMou yrioBoi 3aC€UKU U3 OJHOTO TPEYTrOJIbHUKA

Bce BblunceHNs BBIMOJHSIOTCS B Ta0MUIIE 2 C OKPYTIICHUEM JI0 THICSITYHBIX METpa.
Hcxonnbie 1aHHBIC 3aHOCATCS B TaOHILy 1.

Tabmunal — McxoaHble JaHHbBIE

Ha3zs. TPEYrOJIbHUKHU

HCX. APB BPC
ITYHKTOB

Koopaunater, M Koopaunatsei, m
X Y X Y

A
B
C
YIJIBI B1 B By B2




Pemenue 3aJa4M BBIINIOJIHAIOT B CJ'ICI[YIOIHGI\/'I IIOCJIACA0BATCIIbHOCTH.

1.BeIuuCsI0T TOPU3OHTATIBHBIN YTOJ Y IPU ONpeiesiieMoM yHKTe P:

Y =180"- (B1 + B2) 1)
2.PemaroT 00paTHYIO re0/Ie3NUECKYIO 3a/1a4y MEXAY UCXOAHBIMUA MyHKTamMu Au B
Y HaXOJAT JUPEKIIMOHHBINA yToNl dap HampasiieHus AB u anuny b nunnn AB:

Y;—Y, AY AY

t =——— =— 15 = arctg— 2
ETaB X,— X, AX Typ = arc gAX (2)
rne fag — pymO HampaBieHus AB,  0TKyna BBIUMCIAIOT 3HAYCHHE
JTUPEKIIMOHHOTO yIJIa Op M JUIMHY CTOPOHBI B HMU AB 1o dopmyire:
AY AX
b= = 3)

sinayg  COSayp

3.IIo TeopeMe CHHYCOB BBIYHCIISIOT JIIMHBI IPYTUX CTOPOH TPEYTOJIbHUKA:

dyp.sinf, dyp. sin 5,

dyp = ———— = 4
AP siny » AP siny )

4. lanee BouuciaOT uHBI cTopoH AP (S;) u BP (S;) , ucnonsiys teopemy
CUHYCOB U1 TpeyroyibHuka APB:

b Si S,
, = — = — (5)
siny sinf, sinp;
5. Beuucisitor TUPEKIMOHHBIC YIIIBI O U Olp:
1 = Ayp — ﬁ1[+3600]
a, = agy + f,[—360]

(6)

6.Pemaror npamyro reoe3nyecKyro 3ajady oT myHKTa A K Touke P u, nms
KOHTpOJIS OT IyHKTa B K Touke P.

Ot nyHKTa A:
AX,p = S; cosay,
AY,p = §;sinay,
X\ =X, + AXyp, (7)
Y) =Y, + AYp

Ot nynkra B:
AXBP = SZ COS 0_’2,
AYBP - Sz sin a,,

(8)



X! = Xp + AXpp,
YP// = YB + AYBP

7. BBIUHCIAIOT OKOHYATEIIbHOE 3HAUCHHUE KOOpAHHAT ITYHKTA P kak CpCaHECC U3

3HAYCHUH ABYX KOOPAHWHAT:

X+ Xy
Xp cp — T;
/ // )
Y +Y
Pcp — T
Tabnuua 2 — Penienue npsiMoil yriioBOM 3aCE€UKM METOJOM TPEYTOJIbHUKA
(TpeyronsHuk APB)
Neni/i1 | DireMeHTBI Brruncnenus | No | DneMeHTHI Breraucnenus
dbopmyn /i | hbopmyn
1 Yg 19 | AXgp
2 Ya 20 | AYgp
3 AY pp 21 | Xp
4 Xg 22 | Yp
5 Xa 23 | Xpgp
6 AX AB 24 YP cp
7 tglas
8 (P
9 b
10 Y
11 S,
12 S,
13 Qap
14 Opp
15 AXap
16 AY ap
17 | X,
18 Yp
7. AmanoruuHo pemaercsa 3acedka B TpeyrosbHuke ~ BPC. Pesynbrarsl

BBIYUCJICHUN MPUBOJATCS B TaOuIe 3.




Tabnuna 3 — Pemenue npsiMoil yrioBoii 3ac€4Kd METOJOM TPEYTroJbHUKA
(tpeyronsauk BPC)

Neri/m1 | DimeMeHTHI Breraucnenus | Ne | DiaeMeHTBI Brruucnenus
bopmyn n/m | popmyn

1 YB 19 AXBP

2 YC 20 AYBP

3 AY e 21 | Xp

4 Xg 22 | Yp

5 Xc 23 | Xp

6 AX e 24 | Yp

7 tgdBC

8 Gpc

9 b’

10 4

11 S,

12 S;

13 dBP

14 Qcp

15 AXcp

16 AYCP

17 | X,

18  |Yp

OxoHuamenvHoe 3HaweHue Koopounam nywkma P eviuucisemcs xax cpednee u3
08YX 3HAUeHULl KOOpOUHam 6 obeux mabauyax, u 3anUcCbl8aemcs Huxice.

8. 3Has MOTpenTtHOCTh M3MEPEHUsS YTIIOB mﬁ,=2” BBIUUCIISIIOT TIOTPEITHOCTH B
MTOJIOKEHUH ITyHKTa P:

_b'm
_p-siny

riae b —0asuc 3aceuku. B Hamem npumepe b = dag, p-206265" .

Mp sin B2 + sin B2 (10)

Kak crnenyer u3 dopmyasr (10), morpemHocTs IOJOXKEHUS TOYKH P,
ONpeAEIsIeMON MPSAMON OJHOKPATHOM 3aCE€YKOM, 3aBUCUT HE TOJIBKO OT TOYHOCTH
VIJIOBBIX HM3MEPEHHH HO U OT (OpPMBI U pa3MepoB TpeyrojibHuka. HambOomee
BBITOJTHOM (hOPMOIA SBISIETCS TPEYTOIBHUK, Y KOTOPOTO yroa 7y mpu T. P 01u30K K
90°; moaTOMy B MpPSIMOM YIJIOBOM 3aceyke yroji y He JoJKeH ObITh MeHblie 30° u
6onee 150°.

Tak kak (MpU HATWYUU TPEX HUCXOAHBIX MYHKTOB ) KOOPJAMHATHI TOYKU P
ONPEAEISAIOTCA ABAXK/IBI U3 HE3aBUCUMBIX pelieHui TpeyroisHukoB ABP u BCP,
3TO 00€ecreurBaeT HaJIeKHBIM KOHTPOJIb YIJIOBBIX U3MEPEHUN U BBIUKUCICHUH.




[Ipu 3TOM pacxoxacHHe MEXy KOOpJAWHATaMH T. P, HallieHHbIE U3 JBYX
ONPEAECICHNUM, TOJIKHBI YIOBIECTBOPATH YCIOBUIO:

— 2 2
A= \JAX? + AY? < 3M, (1)

rae
AX = X/ = Xx//

Mp = /M,%1 + Mg,

rae Mp; u Mp, — cpeliHre KBaJpaTHYECKUE MOTPEUIHOCTH IMOJIO0KEHUSI MyHKTa P

(12)

10 JIBYM ONpeieNeHUusIM (U3 IBYX TPEYTrOJIbHUKOB),
X' uX/!; Y/ uY//— xoopmumatel mynkTa P mo MByM ompenencHHAM (M3 JBYX
TPEYTrOJIbHUKOB).

IIpy nOmMyCTUMOM PacX0KICHUH 32 OKOHYATEJILHOE 3HAYCHUE KOOPIHUHAT T.
P npunumarot cpennee apudmeTnyeckoe UxX 3Ha4CHUN U3 ABYX OINpPEIeSICHUH.

2-ii crocod
Pemenue npsiMoit yriioBoii 3aceuxku no ¢gopmysaam FOQunra

®opmyasl FOHra

[TpumenuTenbHO K cxeme 3aceuku (TpeyroiibHUK APB), nzo0paxkennoi Ha
puc 1, Gopmysbl UMEIOT BU/I;

X o = XACtgﬂz + XBCtgﬂl —YitY,
Ctigf, +ctgf,

YP _ YACtgﬂz + yBCtgﬁl X =X
Ctgf, +ctg 3,

JIns KOHTpOJISL TNPABUIIBHOCTH PELICHUsS NPSIMOW YIJIOBOM 3aCEYKU 10

(13)

KOooOpaAunHaTaM TOYKH B u MOJIYYCHHBIM KOOpAWMHATAM TOYKHU P Bpuncasior
KOOpAHWHATBI TOYKHU A, KOTOPBIC JOJI’KHBI OBITH PaBHBI HCXOOHBIM KOOPAHUHATAM.

X = XgClgy + XpCgL, + Ve — Vg
A ctgy +ctg 5, (14)




A

Y — YeClgy + YpClg B, — Xp + Xg
ctgy + ctg 3,

Pemenne no dopmynam FOnra odopmisitor B crnenuaibHOM (opmysipe

(rabnuma 5).
Jlmnssl ctopon A-B, B-P, u A-P MOXHO MOJIy4YuTh MO KOOpAMHATAM TOYEK

A, B, P, pemas oOpaTHbIe Te0Ae3UYECKHE 3a1a4H.
B Tabnuiie 4 npuBeeHO pelieHue MPSMON YIIIOBOM 3aCeUKH 1Mo GopMyiam
FOnra cornacuo cxeme Ha puc.l mo aBym Tpeyronbhukam ABP u BPC. Ludps! B

CKOOKaxX 03HAYaroT IIoCJaCA0BATCIbHOCTD onepaunﬁ

Tabnuna 4 — Pemienue npsimoit yriioBo# 3aceuku no popmynam KOnra

Hasanue Vsl Abcnuccenl ctg B1 OpauHaTsel
MyHKTOB B1 MIYHKTOB, M ctg B2 MyHKTOB, M
B2 ctgy
y=180 - (B1+B2)
(HA (4) 37°46'37" (6) 6469.91 (11) 0.622533 (8) 6.068.51
(2)B (5) 580544 (7) 2449.93 (12) 1.290264 (9) 5065.41
(3)P (10) 8407 39 (14) 3233.88 (13) 1.912817 (15) 7493.49
180 00 00

B 741812 2449.93 1.862714 5065.41
C 28 13 45 -1936.47 0.281025 7978.67
P 772803 3233.87 2.143739 7439.46

OxoHuaTenbHOE 3HAYCHUE KOOpAWHAT ONpCACIIACMOIrO IMYHKTAa BBIYHCIISACTCA KakK

cpenHee:

Xp=3233,88 M; Yp=7493,48 m

Hpexcz[e, 4CM OIIPCACIIATL OKOHYATCIBHOC 3HAYCHUC KOOPJAWHAT ITYHKTA P

HEOOXOIMMO BBIIOJHUTH

3aceuku o popmynam (14), 3amoHUB TabIUILY 5:

KOHTPOJIb MPAaBWIBHOCTh PEUICHUS NPSIMOW YIJIOBOM




Tabmuras

Haszsanue | O0o3HaueHue 3HaueHue Kotaurencor Koopaunatsl
MYHKTOB yIJI0B YTJIOB YIJIOB
X Y
B B
P Y
A

Hwxe Tabmuiibl nenaro BRIBOJ: KOOPAWHATHI TOYKUA A paBHBI/HEPABHBI 3aTaHHBIM,
CJIeIOBATEIBLHO PEIICHHE MPABUILHOES/HETPABUIIBLHOE.
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