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IosicHUTENLHAA 3aNNCKA

OIl.04 «OcHOBBI TeOAe3uM» SBIAETCA OOLIE-POPECCHOHATBHON B
NOJATOTOBKE CIIELUAIMCTOB, 3HAHUS MPEAMETA SBJISIIOTCS OCHOBOW JJIs1 U3yYEHHUS U
YCBOCHHS TaKMX AUCUUILIMH, Kak «lIpoexTtnpoBaHme 31aHMM U COOPYKECHHUI»,
«OCHOBBI UHKEHEPHOW T'€OJIOTUN».

Oco0eHHOCTBIO 00YYEHUS T€0/IE3UU ABJISIETCS HEPA3pPhIBHAS CBSI3b TEOPUU U
OPAKTUKU 10 NIPUBUTHUIO CTYJEHTAM HaBBIKOB B pabOTE C IeoJe3UYECKUMU
npuOopaMu IpU HMPOU3BOICTBE IMOJEBBIX I'€OJIE3UUECKUX M3MEPEHUH, a Takke B
KaMepaJIbHOM  BBIIIOJIHEHUM MaTeMaTH4eckol u rpaduueckoid o0pabOTKu
Pe3yIbTaTOB MOJIEBBIX H3MEPEHUM.

Ilepen HayasoM BBINOJHEHUS KaXJIOW pabOThl CTYIEHTHl JIOJIKHBI
O3HAKOMHUTBCSI C €€ OCHOBHBIMHU IOJIOXKEHUSIMH, IOJATOTOBKON 00pa3loB K
UCIBITAaHUIO, TIOPSAKOM BBIOJHEHUS paboThl. [locne BhIMONHEHUsT MPaKTUYECKON
paboThl HEOOXOAMMO MPOU3BECTH OOPAOOTKY PE3yIbTATOB HUCTIBITAHUN U CHIENATh
HEO0OXOMMbIE BHIBOIBI.

B cootBercTBrn ¢ ®I'OC CIIO CcTyneHThI JOIKHBI:

ymemnw.:

- YUTATh CUTYallUH Ha IJIaHaX U KapTax;

- ONPEIENATh MOJ0KEHUE TUHUN HA MECTHOCTH;

- pelaTh 3aJa4l Ha MacIITadbl;

- pemaTh NpsiMyro U 00paTHYIO Fe0Je3NYECKYI0 3aauy;

- BBIHOCHUTh Ha CTPOUTEJIBHYIO IIJIOIIAKY JJIEMEHTBI CTPOUTEHIUIAHA;

- M0JIb30BaThCsl MPUOOpPAaMU U MHCTPYMEHTaMH, MCHOJIb3yEMbIMU MPU
WU3MEPEHNUHN JIMHUH, YIJIOB U OTMETOK TOYEK;

- IPOBOJUTH KaMepaJibHbIe PpaObOThl 110 OKOHYAHUH TE€OJOJIUTHON CHEMKH U
r€OMETPUYECKOTO HUBEIMPOBAHUS.

3HAMb:

- OCHOBHBIE TIOHSITHE U TEPMUHBI, UCTIOIb3YEMBIE B T€0E3UN;

- Ha3HAUYEHHUE OMOPHBIX FE€0/IE3UNUECKUX CETEH;

- MacmTadbl, yCIOBHbIE TOMOTpaduuecKre 3Haku, TOYHOCTh MaclTaoa;

- CUCTEMY IUTOCKUX MPSIMOYTOJIbHBIX KOOPJIUHAT;

- pUOOPHI U UHCTPYMEHTHI JJI1 U3MEPEHUIA:

- JIMHWUM, YTJIOB U ONPEAEIIEHUS TPEBBILLICHUM;

- BU/JIbI I€0/1€3NYECKNX U3MEPEHUN.



IIpakTHyeckas padora Ne 1
Tema: Penrenue 3a1a4 HA MACIHITAOBI
Heabr padoThbl: HAYYUTh CTYJACHTOB BBINOJHATH CpPaBHEHUS MacIITaOOoB,
MIPUBOJIUTH UX B JIMHEWHBIN BUI, ONIPEACTATh UX TOUHOCTb.

Xoa padoTbl

3apava 1.1
BrIOTHUTE CpaBHEHUS YUCIEHHBIX MAcIITa0O0B, IEPEBECTU MX B JTMHEHHBIN
(MOSICHUTENBHBIN ), ONPEICIUTh UX TOYHOCTH MO UCXOHBIM JAHHBIM.
HcxonHbie TaHHBIE:
Uncaennsle MacmTads! 1:250; 1:2000; 1:10000.
Pemenue:
1. Ilpu cpaBHEHHHM YHCJICHHBIX MAacIHITa00B OOJBIINI 3HAMEHATEIh JENSAT Ha
MEHBIINN.
2000:250 = 8, cnegoBarenbHo, MacmTad 1:250 kpynaee macirada 1:2000 B
BOCEMb pa3.
10000:250 = 40, cnemoBarensHo, MacmTad 1:250 kpymHee wmacmiTada
1:10000 B copok pas3.
10000:2000 = 5, cumemoBatenbHO, MacmTad 1:2000 kpymHee wmaciiTada
1:10000 B msaTh pas.
2. Jlma mnepeBoja YHMCIEHHOro MacmTaba B JMHEHHBIM HEOOXOAMMO OT
CaHTHMETPOB B 3HAMEHATEJIe IEPEUTH K METpaMm.
M 1:250 B lem—250 cm;
T.K. 250 cM = 2,5 M, TO IMEHOBaHHBIA MacITad: B 1cm — 2,5 m.
M 1:2000 B lcm—2000 cwm;
T.K. 2000 cM = 20 M, TO IMEeHOBaHHBIA MacmTad: B 1cm — 20 Mm.
M 1:10000 B 1ecm — 10000 cwm;
T.K. 10000 cMm = 100 M, To uMeHOBaHHBIN MacmTao: B 1cm — 100
M.
3. OnpenenuTh TOYHOCTh MACIITa0O0B:
TounocTs (1) MacmTaba — 3T0 JUIMHA TOPU3OHTATBHOTO TIPOJIOKEHUS JIMHUH
Ha MECTHOCTH, COOTBETCTBYIoMIast paccrosiuio 0,1 mm Ha mnane. T.k. 0,1 mm ==
104 m, ToO:
s M 1:250 T1:250 = 250 / 10* = 250 / 10000 = 0,025 m
s M 1:2000 T1:2000 = 2000 / 10% = 2000 / 10000 = 0,2 m
aas M 1:10000 7150 = 10000 / 10% = 10000 / 10000 = 1 m

3agaua 1.2.
Onpenenuts ATUHY JTMHUA HA MECTHOCTH 10 U3MEPEHHOMY PACCTOSIHUIO Ha
iaHe paBHoMy 4,6 cm macmrada 1:5000.
Pemenue:
JUIMHY TUHUM Ha MECTHOCTH OIpenessieM no (GopMmyiie:
S=sxM,



rnie S=4,6cm
M = 5000
S=4,6 x5000=23000 cm =230 m.

3amaua 1.3.

['opu3oHTanbHOE MPOJOKEHUE JIMHUM MECTHOCTH paBHO 1167 M.
Onpenenute YeMmy OyaeT paBHa [JWHA JTOW JIMHUM Ha KapTe CIEAYIONMUX
MacmTados: 1:10000; 1:25000; 1:50000; 1:100000.

Pemenue:

Ucnonb3yst dopmynny S =S/ M, rne S = 1167 M HalineM IIuHYy JIMHUU Ha
KapTe CIeAyIOIUX MacIITaboB:

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.

3anava 1.4.

MoxxHO 1 gopory mupuHoi B (M) n300pa3uth AByMs JIMHUSIMU Ha KapTax
yKa3aHHBIX MacmTaboB?

A) Ucxoansie ganusie: B = 3,5 m; M 1:10000.

Pemenne:

TounocTs 3amanHoro wmacmrTaba Tiq0000 = 1 M — 3TO MHUHUMAJIBHOE
paccrosiHue, pa3InuuMoe r1a3oM Ha kaprte. Tak kak B = 3,5 M > T1:10000 = 1 M, TO
JIOPOTy Ha KapTe MOXHO U300pa3uTh ABYMS TUHUSIMHU.

BriBoa: Ha kapre M 1:10000 mopory mupuHoit 3,5 M MOXXKHO M300pa3UTh
JIBYMSI JINHUSIMH.

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

Pemenne:

Tak kak B 3,5 M < T1:100000 = 10 M, TO Aopory Henb3s M300pa3uTh JBYMS
JIUHUSIMU.

BoeiBoa: Henb3s n300pa3uTh Aopory AByMms JuHusmu npu M 1:100000
UPUHON 3,5 M.

3apauva 1.5.

Macmtab kapter 1:50000, moxHO 7 W300pa3uTh Ha HEW B MacmiTade
CTpoeHHE B pazmepe 4 x 4 M.

Pemenue:

OnpenenuM TOYHOCTh JAHHOTO MacIiTada:

T1:50000 — 50000/ 10000 =5 wm.
CrnenoBaTelbHO CTPOSHUE B JAaHHOM MacIiTade n300pa3uTh HEBO3ZMOKHO.

3anaua 1.6.
[Ipu momoIM HOPMaIBLHOTO MOMEPEYHOr0 MaciiTabda OTJIOXKUTh Ha KapTax
macmtados: 1:5000; 1:10000; 1:25000 ropu3oHTalbHBIE NPOCKIIUU JUHUU
MECTHOCTH JITTUHOM:



1) 4375 m

2) 318,7m
3) 564,0 m
Pemienne:
L
(1:5000)
318,7
(1:5000)
437,5
(1:5000)
318,7 (1:10000) 564,0
437,5 (1:10000)
318,7
(1:25000) 564,0 (1:10000)
437,5
(1:25000)
564,0
AL
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
OCHOBaHHE JIeJICHUE ar
M 1:5000 100 m 10 m 1 m
M 1:10000 200 m 20 m 2M
M 1:25000 500 m 50 m 5Mm
BriBOIBI:

KapTax.

IIpakTnueckas padora Ne 2
Tema: Tonorpadguueckass kKapra ¥ IJIaH.
Heab: Hayunthcsa u3MeEpsTh U OTKIAAbIBATH PACCTOSAHUSA HA IUIAHAX U




Xox padoThI:

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

[Inan u kapTa — 3TO YMEHBIIEHHOE M300pa)KeHHUE 3€MHOM MOBEPXHOCTH Ha
10ckocTh. Paznuure MeXay HUMH COCTOUT B TOM, YTO MPHU COCTABJICHUU KapThbl
MPOCLUPOBAHUE MPOU3BOASAT C HMCKAKEHUAMH IMOBEPXHOCTH 32 CYET BIIMSHUS
KpUBHM3HBI 3eMJIM, Ha IUIAHE HW300paKeHHE TMOIy4yaloT MPaKTUYeCKu Oe3
uckaxenus. Ha Tomorpaduyeckux KapTax M IUIaHAX H300paKalOT pa3InYHbIC
OOBEKThl MECTHOCTH: KOHTYpPbHI HACEJICHHBIX IYHKTOB, CaJbl, OrOPOJIBI, 03€pa,
PEKH, JIMHUU AOPOT U 3JekTporepenay. COBOKYIHOCTh 3TUX 0OBbEKTOB HAa3bIBACTCS
cutyanueil. CUTyanuo 1300paxaroT yCIOBHBIMU 3HAKAMU.

Penpedom MecTHOCTM Ha3bIBa€TCS COBOKYMHOCTH HEPOBHOCTEH 3eMHOMU
noBepxHOCTH. Cioco0 n3o0paxkeHus pesibeda Ha KapTax U IJIaHax JOJDKEH J1aBaTh
BO3MOXXHOCTh CYAMTh O HANpaBICHUM U KPYTU3HE CKATOB, a TAKXKE OINPEAEIAThH
OTMETKH TOYeK MecTHocTu. Hamboree COBEpIICHHBIN, C MH)KEHEPHOHW TOYKH
3peHus, cnoco0 n300paxkeHus penabeda rOPU3OHTAISAIMY, B COUETAHUH C MOAIUCHIO
OTMETOK XapaKTEpPHBIX TOUEK. | OpU30HTaNIb — 3TO JMHUS Ha KapTe, COCIMHSIONIAs
TOYKH C pPaBHBIMU BBICOTaMHU.

Macmtab — 3To OTHOIIIEHWE JUIMHBI JIMHUM Ha 4YepTeke, TUlaHe, Kapte (S) K
JUTAHE TOPU3OHTAIBHOTO MPOJIOKECHUSI COOTBETCTBYIOIICH JTHHUU B HaType (S).
Macimirab o6o3HayaroT au00 JIpoObI0 (YKMCIIOBOI), MO0 B BHjAE TpadUuecKoro

n3o0paxenus. YucmoBoi MacmTad 1 0003HAUaEMBbIi W 1:M
MpEeACTaBIsAeT co00Ml  mpaBuibHYI0O M JIpoOb y KOTOPOM YHUCIUTENTh pPaBEH
CAMHMIIC, a 3HaAMEHATEIb M  moka3piBaeT BO  CKOJBKO  pa3

YMEHBIIICHBI JTUHUU MECTHOCTH, MPHU HM300paKeHUH WX Ha IiaHe. Yem OoJibliiie
3HaMEHAaTeJIb YUCJIOBOTO MaciiTaba, TeM OOJIbIlle CTEeeHh YMEHBIICHUS, TO €CTh
TeM Menbye MacmTad. M3 AByxX 4YHCIOBBIX MacmTaboB Oojiee 1 KPYIHBIN
TOT, 3HAMEHATENh KOTOPOro MeHbIue. Mcronb3ys 3HaueHus uad M 1:M
YHUCJIOBOTO MaciTaba M 3Has IIUHY (S) MpOJIOKEHUs JUHUU Ha

MECTHOCTH, MOXKHO 10 GopMyiie S = S/M onpenenuTs ee JIMHY Ha IUIaHe, WU 110
bopmyie S = s x M omnpenenuts JIMHY JUHUU HA MECTHOCTH 3HAs JJIUHY
ATOTO OTpe3ka Ha 1aHe. ['paduyeckn wmacmTaObl OBIBAIOT JIMHEWHBIE U
nonepeyHsie. JIMHeWHbIM MaciiTad TpeACcTaBiseT COOOM IMIKAIy C JIeJICHUSIMU
COOTBETCTBYIOIIMMU JAaHHOMY YHCJIIOBOMY MacITaly.

JIns mocTpoeHUs JMHEHHOTO Maciitada Ha MPSMOW JIMHUU OTKJIAJIBIBAOT
HECKOJIbKO pa3 pacCTOSHWE Ha3blBAEMOE OCHOBaHMEM Maciiraba. Jlnuny
OCHOBaHUS MPUHHUMAIOT paBHOU 1; 2 unum 2,5 cm. IlepBbie OcHOBaHUSI AENAT Ha
JIECATh PaBHBIX YacTEH U HA MIPABOM KOHIIE €T0 MUILYT HYJb, @ HA JIEBOM TO YUCJIO
METPOB WM KHUJIOMETPOB, KOTOPOMY Ha MECTHOCTH COOTBETCTBYET B JAaHHOM
Maciitabe ocHoBaHHME. B mpaBo OT Hyusl, HaJ KaXJAbIM JEJICHUEM HaAMHCHIBAIOT
3HAYEHUE COOTBETCTBYIOIINX PACCTOSHUI HA MECTHOCTH.

[Tpumep:

M 1:2000 (B 1 cm — 20 ™)




T
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Ilena 1 neneHus: OCHOBaHUS MacIITa0a.
10
[Tonepeunslit MacITad TPUMEHSIOT JIJIsI U3MEPEHUI
Y IOCTPOCHUH MOBBIIIEHHON TOYHOCTH.
IIpumep:
M 1:5000 (B 1 cm — 50 m)
T ocHopanue 100 M

1 ACJICHHE OCHOBAHUSA = 10
M 10
1 mar 1 IeieHusd =

10 ocHoBaHug 100 = Im

B Ta0uie 318 m

100 0 100 200
300 400
TN TouHOCTH Macinrada
XapaKkTepu3yeTcs TOPU30HTATBHBIM
pacCTOSIHMEM Ha MECTHOCTH COOTBETCTBYIOLIEM Ha miane 0,1 mm.
[Tpumep:
M 1:10000 B 1 cM— 10000 cm
B 1 Mm — 10000 MM
B0, MMm— 1000 MM=100cmM=1mMm
BriBongr:

INPAKTHYECKASA PABOTA Ne3
Tema: Urenue pesbeda no miaany (kapre)
Leab padoThbl: HAYYUTH CTYJICHTOB YUTATh Pelibed Mo TonorpaduyeckuM KapTam
U TIJIaHAM.

Xoa padoTbi
Hcexoonwie oannvie:

- Tonorpaguyeckas kapra M 1:10000
- 3a/1aHKE



3aoanue

1. Ilepeuucauts ocHOBHBIE (POPMBI penibeda U 0OBEKTHI MECTHOCTH B KBaJipaTax ¢
Toukamu M u K

dbopmel penbeda: ropa, BepIldHa, JOIIMHA, CEATOBHUHA

00BbEKT MecTHOCTHU: 1. OCUHKH, CaJl, KyCTapHHUKHU, YT

2. OnpenenuTs:

2.1. reorpaduueckue xkoopauHatel Touek M u K: M (¢ = 58°00'24" cm. A =
62°56'27" B.1.), K (p = 58°00'35" c.m1. A = 162°57'35" B.11.)

2.2. npsiMmoyroJibHble 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 w;
Xx = 6432470 M.

2.3. ropm3OHTalbHOE TposioxkeHue pacctosaus MK (dwx) ¢ moMomIbio
nonepeyHoro macirada: 1200 m

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

2.5. nupeKUMOoHHBIN yroa amk muaud MK 75°10'00"

2.6. uctuHHbI a3umyT A, muauu MK 75°08'00"”

2.7. marHuTHBIN a3uMyT A, TuaIn MK: 63°16'00"

2.8. pyMO rux muauu MK 75°10'00"” CB

2.9. npesbimenue hyx mexy roukamu M u K: Hyx = -8,1

2.10. moctpouts npodriie MecTHOCTH 110 JInHUK MK (M;1:10000; M;1:1000)

2.11. onpenenuTh HAMOONBIIIYIO 1 HAMMEHBIIYI0 KpyTH3HY ckaTa 1o Juauu MK ¢
MOMOIIbI0  MaciTaba 3anokenumii: 1°53' - HauMmeHblnas KpyTtusHa, 4° -
HauOoJIbIIasl KPyTHU3HA

2.12. mexay Toukamu M u K 3anipoeKTUpOBATH JIMHUIO C YKIOHOM He Ooiee 2 %

Onpenenuts reorpaguueckue KoopanHatel Touek M u K.

1. Jns omnpeneneHus reorpauyeckux KOOPAWHAT, Yepe3 JAHHYIO HPOBOIUM
JUHUM, TapajulelIbHbIe TOPU30HTAIBHOM M BEPTUKAIBHOW  CTOPOHAM
reorpauyeckoil CeTku A0 MepecevyeHus ¢ paMKOM M CHUMAaeM 3HAYCHUS HIMPOTHI
Y JOJTOTHI.
OM = Qo T A@ Am = Am + AA
2. OnpenenuTh KOOPAMHATHI TOYKM M B 30HAIBHOM CHUCTEME KOOPAMHAT U
paccTosiHUE OT TOYKH JI0 OCEBOTO MEPHUINAHA, & TAKXKE KOOpIMHATHI TOUkU K.

W3 paHHOM TOYKM OMycKaeM MepHeHANKYJApbl Ha Onwkailline JIHUHUU
KHJIOMETPOBOM CETKH U ONpeieisieM KOOPAUHATHI o (popmyIie:
XM = Xo + AX yM = Yo T+ Ay

PaccTosiHre OT TOUKHM OCEBOT0 MEpUANaHa onpeensercs no Gopmyse:
S= YM — Yoc
3. OmpenenuTh MO KapTe W JAOKa3aTh pacuyeTaMH, B KAaKOM 30HE pacHoJioKeHa
touka M. OnpenenauTs 10AroTy OCEBOr0 MepuaraHa 3TOM 30HBI.



4. TlonTBepAWTh pacyeTaMu NPABMIHBHOCTH HOMEHKIIATYPHl Y4eOHOW KapThl B
MHOTOJIUCTOBOM KapTe, yKa3aThb TIpaHUIIbl JIMCTa Ha MHOTOJMCTOBOM Kapte M
1:1000000.
5. Onpenenutb pacyeTaMu yroJ COMMKeHUs] MEPUIUAHOB B TOUKe M. COMIOCTaBUTH
C IaHHBIMU KapThI.

COmmkeHre MepUIMaHoOB PACCUUTHIBAETCS MO GopMyIaMm:
Y'v = (A - Ao) X SIN @y
Y= 0,54 x S x tg Ay,
rie Yy — COMMKEeHHe MEpUANaHoOB B TOuke M

Ay — loNiroTa B TOuke M

Ao — JIOJITOTA OCEBOTO MEpUAHaHa

¢y — IIMPOTa B TOUKe M

S — paccrosiHue OT TOYKK M 110 0CE€BOTO MepUANaHA.
6. [IpoBectn uepe3 Touky M IMHHIO OCEBOTO MEPUAMAHA, UICTUHHBIA U MATHUTHBIN
MEpHUIHAHBbI.
7. OmpenenuTs MO KapTe AUPEKIIMOHHBINA yros JuHu MK U UCTUHHBIN a3umyT
(Ay). TIpoBeputh Qopmynoit 3HaueHue (A,), IPOU3BECTH pacdeT 1o dopmyrnam
o0paTHOTO JMPEKIIMOHHOTO YIJIa MU HMCTUHHOTO a3uMyTa, MArHUTHBIA a3uMyT
npsimoit (Ay) U 0OpaTHBIN, UCTUHHBIN pyMO npsMoi () U aOCOMIOTHBIN JIMHUU
MK u B Touke M.
8. Onpenenuth abcomtoTHbie 0TMETKH ToueKk M u K, Q u Z u nipeBbllieHre MEX Iy
HUMU.
9. Onpenenuth paccrosiHue Mexay ToukaMu M u K Ha MeCTHOCTH, a Takke Ha
TUTaHEe, TIPOBEPHB PE3yJIbTAT PacueTaMH.
10. Ompenenuts yxioH JuHun QZ wu HampaBnenue ckara. OmnpenenuTs
HauOOBIIYIO M HAUMEHBITYI0 KpyTH3HY. [IpoBepuTh Mo Macimrady 3aa0KeHusl.

VYKIOH JMHAM MEXIy JBYMS TOYKAMU OTPEICTACTCS KaK OTHOIICHHE
MPEBBIIMICHUS MEXIYy OSTUMH TOYKAaMH K PACCTOSHUIO MEXITy HUMHU. YTOObI
OTpPENENUTh HAWOOJNBIIYI0 BEJIWYMHY CKaTa Hajgo BbIOpAaTh HaWMEHBIIEE
pacCTOsIHME  MEXAY ABYMS TOPU3OHTAISAMH [0 JIMHUM, TPOBEICHHONW MEXIY
JByMsI TOUKaMHU. 3aTeM BEJMYMHY 2,5 M pa3feuTh HAa 9TO paccTrosHue. YToObl
OTIPEJICIUTh HAMMEHBIITYIO BEIMYMHY CKaTa, HeOOXOAMMO U3MEPUTh HAaUOOJbIIIee
PACCTOSIHUE MEXIY TOPU3OHTAIISIMU U 2,5 M pa3ieNuTh Ha 9TO PACCTOSIHHE. Y KJIOH
JIMHUY SBJISICTCS TAHTEHCOM yTja cKaTa. 3Has BENWYUHY tJV MOXHO HAWTH yro
HAKJIOHA CKaTa.

DopmyJabl:
[IpsitMmoyTONBbHBIE KOOPAUHATHI:
Y =Yo+ Ay
X = Xg + AX

HcTuHHBINA a3UMYT:

A, =a-0°02'



MarauTHbIA A3UMYT:

Ay =A, -11°52

Pym6:

'vik = OMK

[TpeBbimenue hy:
hvmk = My — Mk

AOCOIIOTHBIE OTMETKH:

h _ hug ~ h _ hd,
(041 (0.5) M) d1
M)
h=25
A Moy - B
- d2
ds

2.10. INoctpouts mpoduias MecTHOCTH 1Mo TuHuu MK (M, 1:1000 M, 1:10000)

160

150

140

130 e s e S

1 2 3 4 5 6 7 8
[TocTpouTs MacmTad 3aJ10:KEHUI B IPOLIEHTAX:

d, m




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

BriBonsr:

IIpakTnuyeckas padora Ne 5

Tema: Onpe)leﬂeﬂue NPSAMOYIOJBHBIX KOOPAUHAT HECKOJbBKHX TOYEK,
3alaHHbIX HA KapTe (Ha‘la.]'lebIX H KOHCYHBIX TOYCK JIHHHﬁ).

Leab padoThI: HAYYUTH CTYJECHTOB BBIUUCIATH JJIMHBI JUHUNA U JUPEKIIMOHHBIX
YTJIOB
Xoxa padoTbl

Urto Ha3pIBa€TCA JIUPEKUMOHHBIM YIJIIOM MeCTHOCTU? DopMmyibl s
repexojia OT a3uMYTOB JIMHUU K JUPEKIMOHHOMY yriy. [loka3ars Ha cxeme.

JIMpEKUUOHHBIM YTJIOM MECTHOCTH HA3bIBAETCA TOPU3OHTAIBHBIA YTOJ
OTCUMTHIBAEMBIN OT CEBEPHOI'O HAIPaBJICHUs] OCEBOr0 MepuraHa (OT CEBEPHOTO
HAaIpPAaBJICHHUS] OCEBOI0 MEPHUINAHA WM JIMHUU €1 MapajuleIbHOM M0 XOAYy 4aCOBOU
CTPEJIKU O HAlpaBJICHUS JaHHOW JIMHUN).

JIMpEeKITMOHHBIN yroJl OJHOW M TOM K€ JIMHUU B Pa3HBIX €€ TOYKax OyayT
onuHakoBbl. JlupekuuoHHsli yrom wusmepsiercss oT «0° mo 360°%». Mexny
a3UMyTaMH U JUPEKIMOHHBIMU yTJIAMU CYLIECTBYET CIEAYIONIAS CBS3b:

Ary=a+y a=Ay+S-vy a=A-y
[lepexos OT MAarHUTHOTO a3UMyTa K UCTUHHOMY: A = A, + S

3amaya Ne 2.4
Uctunneit asumyt muann AB = 9°09'. Onpenenuts azuMyT oOpaTHOTO
HarpaBjcHUS BA ¥ OCTPOUTH COOTBETCTBYIONIYIO CXEMY, €CJIH YTOJ COTMKCHUS

MepuanaHoB y; = 3°07’ Nn
Pemenmue: B

A=A+ 180 +y=9°09" + 180° - y, |

9°09' + 180° - 3°07" = 186°02" AY |

3agaua Ne 2.5



Hnsa nuauun AB omnpenenuts pym06 oOpaTHOro HampaBieHus JuHuu BAwu B
TOYKE A. BBIUEPTUTH COOTBETCTBYIOIIYIO CXEMY.

Pemenue: Nn
B | vetBeptt A =1 : B
r=CB 9°09 |
r'=r-y,=9°09" - 3°07' = 6°02' A
KO3 = 6°02’

3amaga Ne 2.6

Pym6 nmuuuu AB (FO3) = 3°09’ mepeBecTd B a3UMYT M COCTAaBUTh CXEMY.
Pemenne: C

Aap = I'ap + 180° = 3°09" + 180° = 183°09'

B IO
3agaya Ne 2.7
Onpenenuth UCTUHHBIA a3UMYT, €CIM MarHUTHBIN azumyt A, = 9°07', a
CKJIOHEHHE MarHuTHOM cTpenku O = 3°03'

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

3amaya Ne 2.8
OnpenenuTh CKIOHEHWE MArHUTHOW CTPENIKH, €CIM MAarHUTHBIA a3uMyT
muaun A, = 3°09', a uctunnbIi a3uMyT A, = 6°07’

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

3agaya Ne 2.9
Onpenenuth AUPEKIMOHHBIA YTOJ JIMHWAHW, €CIIH MarHUTHBIA a3uMyT A, =
9°09', cknonenne MarHuTHOM ctpenku 0 = 3°03', a yroa cONmKeH!s] MEpUINaHOB
y = 3°03'



Penienue:
0=Aut+(-0-y)=Ay—(0+7)
9°09’ - (3°03’ + 3°03') = 9°09' - 6°06’ = 3°03'

3agauya Ne 2.10

Onpenenmuty momnpaBky «II» nns opueHTHpOBaHUS KapThl, €CIH YTOJ
COJIMKEHUSI MEPUIMAHOB U YIOJl OTKJIIOHEHUSI MAarHUTHOM cTpenku v, = 2°30', 05 =
6°15’

Pemienue:

[I=56-v
IT=6°15" + 2°30" = 8°4%’

BriBoibI:
JlabopaTopHasi padora Nel.
Tema: U3yueHnue Teogoaura

eab padoThI: U3yUUTh YCTPOWCTBO, MOBEpKU TeomonuTa T-30, mpuHUUNBI U
MOPSAOK HM3MEPEHUS TOPU3OHTAIBHBIX WU BEPTUKAIBHBIX YTJOB TPHU TMOMOIIU
TEO10JIUTA.

Xoxa padoThi:

YerpotictBo TeomonuTa T-30:



AN
R |
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] — KpeMabepa; 2 — AMONTPHANOE KONLEO. & — KOANAYOK, NOA KOTOPMM PECHOIOMEHs HC
NPUBHTCABHME BHHTE corsn wufell, 4 — ONTHYCCKHA NMAMD, § — DEPTHRAABHER KpyT, 6 —
KOMOHKA, 7 — saxpeanteaptull ount AumGa; § — ocnoBanme QyTaspa; § — CrAHOBOR BHAT,
[0 == HCNPABHTEABKNE BHHTH YPOBUR, [/ — IpKPENUTCALHWA DUET IAMRAAM; 12 — YPOBQHL:
/3 — SAKPEONTEABHEA AHHT spHTeALHOR TpyOuw; /4 — spuTeapHam TpyGa; 15 — nazoxswpil
BHHT 3pHYCALNOA TPYOW; 16 — uasonsmnll purT aamiapsy; 17 -~ monctapka; I8 — NOABENNEIC
BHHTE: 19 — pasonsuwusdt wunt aunGa; 20 — OKYARD MHKPOCKONa; 2/ — 3CpRaao0

Cxewma oceii reononura 2T-30:
Wi

ZZ, — oCch BpalleHHd TEOJOIHTA.

UU, — och UHIHHAPHYECKOTO VPOBHA.
WW, — BH3HpHAasA 0Ch 3pHTEIBHOMN TPYOLL.

. a HH, — och BpalmeHus 3pHTeIbHOH TPYOHI.

H HI

NN o

277 H //////,:////;
Ny

[Tpumepb! OTCUETHBIX ycTporcTB TeomosmToB: 1) 2T-30, 2) T-30.
1.
a) 73°18' (1), +18°18' (B).



6) 73°18' (), -18°18' (B).

2) 73°18' (), 18°18' (B).

[ToBepku TeogonmTa:

1.IToBepka uuanMHAPUIECKOro ypoBHs. Och mummHapudeckoro ypoas UU;

aNnuaaabl TOPU3OHTAIBHOTO KpyTra JOJKHA ObITh NEPIIEHIUKYIIIpPHA K OCHOBHOM
ocu TeogonuTa ZZ; .BuimonHsercs cieayromuM 00pa3oM: IHIMHAPUYECKUIN
YPOBEHb YCTaHABJIMBACTCS MapallieIbHO KaKUM-THOO TBYM MOABEMHBIM BHHTAM



W, Bpalllasg UX B pPa3HbIE CTOPOHBI, MY3bIPEK YPOBHS MPUBOIST B HYJb-TIYHKT.
[Tocne storo teomosmt noBopauuBaercss Ha 180°. Ilpu sTOM my3bIpEK HOJKEH
OKa3aTbCAd B HYJb-IIYHKTE WM OTKJIOHHUTBHCSA OT Hero Ha 1-1,5 neneHus ypoBH,
ecnu Oosiee, TO BBIMOJIHSETCS IOCTUPOBKA. [Ipy BBIMOJHEHUH MOBEPKH Iy3BIPEK
oTkJIoHWICH Ha 0,5 neneHns ypoBHs, 3HAUUT YCIOBHUE BBITIOJIHEHO.

2. TloBepka moOJIO:KeHUSI CeTKH HMTeH. BepTukaibHas HUTb CETKH HUTEH
JOJDKHA  HAXOJUThCA B  KOJUIMMAIIMOHHOW IulockocTu  TpyOwl. [loBepky
BEITIOJTHSIOT, COBMeEIIasi u300pakeHue OHCCEeKTopa BEPTUKAIBHOW HHUTH C
M300paKCHHEM HHUTH OTBECa, MOABEIICHHOTO Ha pacCcTOSHWM HEe MeHee 10M. ot
teogosuta. CMelleHue HW300pa)K€HUsI HUTHU OTBeca JOMYyCKaeTcsi Ha TPeTh
BEITMYMHBI OMCCEKTOpa I TEXHUYECKUX TEOJ0JIUTOB, €Cu Oojee 4eM Ha TPETh,
TO BBINOJHSETCS I0CTUPOBKA. [Ipy BRIMOJHEHUHN TOBEPKHU CMEILIEHUE U300pakeHuUs
HUTU OTBECA MPOU3ONLIO Ha MATYIO YaCTh BEJIMYMHBI OMCCEKTOpA, 3HAYUT YCIOBUS
MOBEPKH BBITIOJIHEHBI.

3.0npeneseHde U yCTpaHeHHe KO/UIMMALMOHHOM ommOKU. BusupHas och
WW;, nomxHa ObITH MeprieHauKyIsipHa K ocu BpamieHusi Tpyosr HHi . [loBepka
BBITIOJIHAETCS  cieayromuM oOpazoM. Och BpallleHUsT TEOJ0JIUTa MPUBOIAT B
OTBECHOE TOJokeHue. HaBoaaT Ha ynan€éHHyr, OTYETIMBO BHAMUMYIO TOYKY,
PaCIOJIOKEHHYIO MPUMEPHO HAa OJHOM YPOBHE C OChIO BpallleHHs] TPyObI, OepyT
OTCU€T 1o Topu3oHTaIbHOMY KpyTy KJI, 3aTem HaBOAST Ha APYTyIO TOUKY U OEpyT
orcu€t no ropuzoHTanbHOMYy Kpyry KlJls (KJI — kpyr neBo). 3atemM OTKpEIuisitoT
3aKpENUTENIbHBIA BHHT JIMMOA, MOBOPAYMBAIOT TEOJOJUT NpuMepHo Ha 180°,
BHOBb HaBOJAT Ha Te ke Touku npu Kllp u Klls . (KIT — kpyr npaso). Benuunnsl
KOJUTUMAIIMOHHOM MOTPEIIHOCTH BBIUUCIISIECTCS 110 (hopMyJie:

C=((KJI -KII, £180°)+(KJIs —KII5 £180°))/4, munau uCHoib3yeTCs COKpall¢HHAas

dopmyna : ) )
c=(K/JT—-KII+180)/2

Ecnu ¢ He mpeBbIaeT JBOMHONM TOYHOCTH OTCYETHOTO YCTpOiCcTBa mpubdopa, To
YCJIOBUE BBINIOJHEHO. [Ipy BBITOMHEHNN TOBEPKU KOJUIMMAIIMOHHAS MTOTPEIIHOCTD
cocraBwia 2,5', YTO TMpeBbIIIAET JBOMHYID TOYHOCTh OTCUETHOTrO mpudopa
(teonmomut 2T30),TpeOyeTcs MPOBECTH IOCTUPOBKY.

4. IloBepka nepHEeHAMKYJISPHOCTH OCH BPAILLECHHUS 3PUTEJbHOH TPYOBI K
OCHOBHOW ocu Bpamienuss Teoaoauta. Och BpalleHUS 3pUTEIBHONU TPYObI
HH; nomxna ObITh IEpIeHAUKYJISIPHA K OCHOBHOUM ocu Teoponuta ZZ; . [loBepka
BBITIOJIHSAETCS CIeAyIomUM o0pa3oM. TeogoauT yctaHaBiauBaeTcst 2-3 M. OT CTEHBI
3JIaHUsl, HABOJIAT LEHTP CETKU Ha BBHICOKO PACMOJIOKEHHYIO TOUKY. OMycTHB TpyOy
JI0 TOPU3OHTAJIBHOTO TOJIOKEHHUsI, OTMEYAIOT IPOECKLMIO CETKM HUTEW Ha CTEHE.
[lepeBens TpyOy uepe3 3€HUT, AHAJIOTUYHO MOJYYAIOT BTOPYIO MPOEKIHUIO TOYKH.
Ecin o6e Touku Haxonmarcs B mpeaenax 0,5 OuccekTopa, YCIOBHE IOBEPKHU
BBITIOJTHEHO, €CJIM HET — FOCTUPOBKA IPOU3BOJUTCSA HA 3aBOJIC-U3TOTOBUTEIE, WIIN
cnenuanbHO Mactepckoil. [Ipu BBIMOMHEHUM MOBEPKU MPOEKIMH 00EHX TOYEK
HaxOJWINCh B OTHOW TOYKE, 3HAYUT YCIIOBHE MOBEPKH BBINOJIHEHO.

5.0mnpenesienne MecTa HyJsi BePTHKAJIBHOIO Kpyra. Mecto Hynsl JOJIKHO
PaBHATHCS HYJIO WIM ObITh OJIM3KOM K HEMY BEIMYMHON. MecTo Hynsl AOJKHO



ObITh TOCTOAHHBIM. MecTto Hyns (MO) — OTCUET 1O BEPTHKAIbHOMY KpYTY,
COOTBETCTBYIOIIUNA TOPU3OHTAIBHOMY IMOJIOKEHUIO BU3UPHOU TpyObl. MecTo HyIs
onpejensercss cieayomuM obpasoMm. [lpu OByX MOJOXKEHHUSIX BEPTUKAIHHOTO
Kpyra OepyT OTCU€Thbl Ha TOYKY, NPEABAPUTEIIBHO NPHUBEAS MY3bIPEK YpPOBHS
TOPU3OHTAJIBLHOTO Kpyra B HyNb-yHKT. MO Tteomonura 2T30 ompenensiercs o
dbopmyne: MO = 0,5(KJI®+ KIT® ). ns Teononura E30 o ¢popmyne: MO = (KJI® +
KII® +180°). [Ipu Bbrurcienuu MO k orcuéram, MeHbiuM 90° mpubdasssitor 360° .
MO onpenensitoT HECKOIbKO pa3, HAOMI0Jas Ha pa3IMYHbIe TOUYKH MECTHOCTU U
ciendar 3a ero nocrosstHctBoM. Konebanne MO ns reogonuta 2T30 HE J0JKHO
npesbimath 1,5'. Ilpu BwimosHeHun nosepku 3HaueHue MO, coctaBmio 1,
YCIIOBUE MOBEPKHU BBIMOJIHEHO.

BenoMocth u3MepeHHs] TOPHU3OHTAJBHBIX M BEePTHKAJBHBIX YIJIOB
CIoco00M NpuémMoB.

BrIBOIBI:

JlaGopaTopHasi padora Ne2.
Tema: U3mepenne ropu30HTAIbHBIX U BEPTUKAJIBHBIX YIJIOB.
Heapr padoTbl: HAy4yUTh CTYJIEHTOB M3MEPSITh TOPU3OHTAIBHBIA U
BEPTUKAIBHBIN YTJIBL.
Xox padoThi:

3agaua Ne 1. OcHOBBIBasICh HA IPUHUMUIIE U3MEPEHUSI TOPU3OHTAIBHOTO YIJa,
MOKaYKUTE U3MEPSIEMbIN YroJl U HanuImuTe GopMyIry Uil ero Beruuciienus. [Jaite
ONIPENIECIICHNS BEJIMYUH a1, 2!

3agaua Ne 2. M3MepbTe 3aaHHBI MpPENoOJIaBaTEIEM TOPU3OHTAIBHBIA YTOJ
MIOJIHBIM IIPUEMOM U 3aIUIIUTE PE3YJIbTAaThl U3MEPEHUH B JKYpHAJL.
JKypHan u3MmepeHnii rOpu30HTaJIbHbBIX YTJIOB

Teonosnut Ne Hara
Hab6mroman ITorona
3anuceiBall
No No touek|OTcueT 1o auMOy|3HaueHue yrioB|CpenHee
TOYEK  |HAOJIOAEHUM|TOPU3OHTAIIBHOTO |K3 MOJYIIPUEMOB |3HaUYC€HHE YTJIOB
CTOSTH Kpyra
ust
0 : 0 : 0 ,
2 184 25 79 48
3 104 37




1 KII 79 48,5 |O6pa3zery
3aIUCH

1 2175 49 79 49

3 196 00

N3mepeHne BEpTUKAIBHBIX YIJIOB

3anmava 1. [laiite onpenenenys CIeIyOIMM BEIUIMHAM.

VYrom HakIoHA:

MecTo Hyns1 BEpTUKAIBHOTO Kpyra:

3agaua 2. BBITOTHUTE W3MEPEHHs YIIOB HAKIOHA IO JBYM HAIIPaBIICHHUSIM,
3alaHHBIM TIpernojaBareneM. Pe3ynbrar 3amuiiuTe B KYpHall, MCHOJIbB3YS
(bopMyIbL.

Teomgomut T30:

MO-= 1/, (KIT+KJI-180°.);

V =KJI- MO; ¥ =MO-KII+!80°.

Teonmomut 2T30:

MO=, (KJI+KII); ¥ =KJI-MO; ¥ =MO-KII.

Beluncnure mno KaXaoOMy HAIpPaBICHUIO 3HAYEHUS MeCTa HyJIs XK yria
HAaKJIOHA.

KypHaj uamepeHunii yrijioB HaKJI0Ha

Teomonut Ne JlaTa
HaGmaronan [Toroma
3anuceIBal
Ne touek|Ne To4eK|OTCUETHI no|Mecto Hynst |Yron
CTOSIHUSL |HAOJI0EHUS |BEPTUKATBHOMY KPYTY HaKJIOHA
KJI KII
o |, 0 0 : 0 ;

1 ®epma | |26 178 |14 359 |50 +1 |36




BriBosr:

IIpakTuuyeckas padora Ne 6
Tema : BoiuuciaureabHasi 00padoTKa TEOA0JIUTHOTO X0
Heab padoThl: HAYYUTH CTYACHTOB 3aII0JIHATDH KYPHAJIbI I10 TEOIOJIUTHOM CHEMKE
Xon padoThI:
OcHosHble nonodHcenusl

J11s IpOU3BOJICTBA TEOIOUTHON CheMKH HEOOXOAMMO UMETh Ha MECTHOCTHU
psa 3apaHee ONPEJECICHHBIX TOYEK HA3BIBAEMBIX I'€0JIE3UNYECKUM OOOCHOBAHUEM.
[lonoxeHne TOUYEK TeO0AE3UYECKOro OOOCHOBAaHMS HA 3EMHOW IOBEPXHOCTU
ONpeeNsieTcsl pa3luyHbIMM  criocoOamu. Haumbonee pacmpocTpaHEHHBIM —
TEOHNOJIUTHBIE  XOAbl, ONHPAIONIMECS HA NYHKTHl TPUAHTYISIUU WU
MOJIUTOHOMETPUU. TEONOMUTHBIA XOJ COCTOUT W3 psAlla TOYEK Ha MECTHOCTH,
PACCTOSTHUSI MEXKy KOTOPBIMH, a TaKXKe YTIibl, 0Opa30BaHHbIE TOPU3OHTAIHHBIMU
MOJIOKEHUSIMUA JIMHUM U3MepstoT. TeoqoNuTHbIE XOAbl OBIBAIOT 3aMKHYTHIMHU
(IuHUM MeXAy TOYKaMH XoJa o00pa3yloT 3aMKHYThIi MHOTOYTOJBHUK), H
Pa30MKHYTBIE.
3amava. [lo pesynbraram YIJIOBBIX U JIMHEWHBIX H3MEPEHUNW  BBIYUCIUTH
KOOPAMHATHI BEPIIUH TEOJOJUTHBIX XO0JI0B, OOPa3yIOIIMX COMKHYTHIA MOJIUTOH C
JMaroHajdbHbIM  XOA0M. Kaxaplii CTYJEHT BBINOJHIET BapUaHT 3aJlaHHbBIN
MPENo/IaBaTeIEM.

Ilocobus u npunaonesxicnocmu

brnanku  BeAOMOCTH  BBIUMCICHHUS ~ KOOPJIMUHAT, pydKa, KapaHJailll,
KaJIbKYJISITOp, JUHEHKa, TAaOIUIbI TPUTOHOMETPUYECKUX (YHKIIMM; dYepTekHas
OyMmara, yepTexHasi JOCKa, TOTOBaJIbHS, TPAHCTIOPTUP PE3MHKA, KHOIKH, Ta0IuIa
YCJIOBHBIX 3HAKOB JIJIs1 TOMOTPaUUeCKUX MIIaHOB.

Ilocneoosamenvrocms 6binoIHEHUSA 3A0AHUSA

1.06wue yxazanus no vluuciumenbHou oopabomke pe3yibmamos 2e00e3uteckKux
usmepeHu

JIs1 yCKOpEHUsI BBIYMCICHUM HA/l0 TPUMEHSITh BCIIOMOTaTEIbHbBIE CPEACTBA
(Tabnuupl, cyeTHble NPUOOPbI, Tpa@uKW U T.A.), BBIOMpass MX C TOYHOCTHIO
BBITIOTHSIEMBIX 3aJIaHH.

1. 3amucu nenaroTcs NpSIMbIM, BRIUUCIUTEIBHBIM MIPU(TOM, B MHOTO3HAYHBIX
quciaax paspsabl HUdp OTACISIIOTCS UHTEpBAIaMU; a B JECATUUHBIX APOOSX
nuenas 4acTh OT JpoOHOM oOTaensieTcss 3ansTo, a B Jorapupmax
XapaKTepUCTHKA OT MAHTUCCHI — TOUYKOM. Pa3psibl uncen, 3anuchbIBaeMbIX B
KOJIOHKY, PacroJyiaratoTcsi OAUH MO IPYTHM.

2. He momyckaercs ucnpasienne 1udpsl o mudpe; HeBepHbIC Yucia (HO He
OTIIEIbHBIE MH(PHI) 3aYEPKUBAIOT OJHON TOPU3OHTAIBHOW YEpTOH, a
BEpHBIC BIIUCHIBAIOT BHIIIE HA CBOOOTHOM MECTE.



3. Kaxnplif sTanm BBUKCICHUM HAAO cpa3y K€ KOHTPOJIUPOBAThH, JHOO
IIPOU3BOMASI  TOBTOPHBIE  BBIUMUCIEHUS II0 BO3MOXXHOCTM B  HHOH
II0CJIEI0BATEIbHOCTH, TUOO Ha BTOPYIO PYKY.

4. TlompaBKH >KENATENIbHO BBIUCHIBATh KPACHBIM LIBETOM HaJl UCIIPABICHHBIMU
3HAYECHHUSIMU U3MEPEHHBIX BEJIUYMH.

5. be3 kpailHell HEOOXOAMMOCTH HENb3sl IMEPENUCHIBATh  PE3YJIbTAThI
BblunciaeHU. EcnM BO3HMKIA Takass HEOOXOAMMOCTb, TO OO0S3aTEIbHO
JOJKHA OBITh TPOBEPEHA MPABHJIBHOCTH MEPENHCAHHOTO IYyTEM CBEPKH
KOIIMU Y OPUTHHAJIA.

2. Ilocnedosamenvrocmv 06pabomku x0008

Bnavane o00pabarbiBalOT OCHOBHOHM, COMKHYTBIM TIOJMIOH, a 3aTeM —
JIMaroHaNIbHBIN X0/, pacCMaTpUBas €ro Kak pa3oMKHYTBIN X0/ MEX1y N3BECTHBIMU
NyHKTaMU U CTOpoHamMu. B o0oux ciiydasx oOpaOOTKy HAaYMHAIOT C BBIMHCKU B
BEJIOMOCTh BBIUMCIICHHBIX KOOPJMHAT HAa3BaHUU MyHKTOB (rpadsl 1-14), cpeanux
3HAYEHUN U3MEPEHHBIX YTJIOB, OKPYTJICHHBIX JI0 JACCATHIX J0JIeH MUHYTHI (TP.2).

C ykazaHueM, SBISIOTCS JIM OHU JIEBBIMU WJIM MPABBIMH (OT 3TOTO 3aBUCHUT
BBIYHCIICHUE JUPEKIIMOHHBIX YTJIOB), HM3BECTHBIX JUPEKIUOHHBIX YTJIOB Ayck
MPUMBIYHBIX CTOPOH (TP. 3) ¥ TOPU3OHTAIBHBIX MOJOKEHUM S CTOPOH xo01a (Tp. 5).

3. Obpabomra comkHymozo xooa (cm. npunodxcerue 1)

1.Eciii moJuroH mMpuBsi3aH K MYHKTaM T'€0JI€3UYECKOro OOOCHOBaHMS, TO
BBEIYHCIISTIIOT JUPEKIIMOHHBIA YTOJl @ pyq HAYAIBHOW 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 BBIpaXeHUIX Brpum. nes — JIEBBIN, @ Brpuw. npas. — IPaBbI IPUMBIYHBIA YIOJI.

JIns KOHTpOAS ITUPEKIMOHHBIA YTOJN A gy OOBIYHO OMNPENCISIOT JBAXKIBI B

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

0OOCHOBAHMS U COOTBETCTBYIOMINX HM3MEPEHHBIX MPUMBIYHBIX By 1 By
alﬂaq = Auex1 - BlnpnM )

a11= Auex 2 +- BllnpnM.

A 3HAK IUIIOC OTHOCHUTCA K JIEBOMY HPMMBIYHOMY YIIIy, a 3HAaK — K IpaBoMmy. Ilpu
BBIUMCIICHUM 10 (OPMyJIaM CIIEAYeT HOMHHTh, YTO Aucx - AMPEKIHMOHHBIA yrol
HAIPABJICHUS «BEPILMHA TIOJMIOHA - OMOPHBIN TYyHKTY.

Ecmu (al a0 — a'!) <2 T, roe T — TOYHOCTH OTCYETA IO TOPU3OHTAILHOMY
KPYTy TEOJOJNTA, TO 332 OKOHYATEIbHOE 3HAYEHUE a.q HPHUHUMAIOT CPEIHEE
apu(pMETHUECKOE, OKPYTIIAEMOE JI0 JAECATHIX J0JeH MUHYTHI

Auaw =12 (alnaq + allnaq )

B MCKIJIIOUMTENBHBIX CIIydasX IPHU HEBO3MOKHOCTH TPUBS3KH T€OI0IUTHOTO
X0J1a K ITyHKTaM 0OOCHOBAHHUS BMECTO Ay IOIB3YIOTCS M3MEPEHHBIM 3HAUYEHUEM
MAarHMTHOTO a3UMYTa A, yaq HAYAIEHOW CTOPOHEL



2. Beraucnstior cymmy 2 B,y M3MEPEHHBIX BHYTPEHHHMX YIJIOB IMOJIMTOHA M
BBIITUCHIBAIOT €€ UTOTOM B Tpade 2 BeJOMOCTH.

3. BBIUUCIIAIOT YIIIOBYIO HEBSI3KY fp

fg =2 Busw - 180° (n-2),
rie N — YUCIIO CTOPOH COMKHYTOTrOo moyurona. Ecnu fg <1.5 t kopeHb KBaipaTHBIi
U3 N, rae t — TOYHOCTH OTCUETA MO TOPU3OHTAIBHOMY KPYry TEOIOJUTa, TO
HeBs3Ky fp pacmpenensroT ¢ 0OpaTHBIM 3HAKOM MEXITy H3MEPEHHBIMH YTIIaMH.

[Ipy OTHOCHUTEIEHOM pPaBEHCTBE CTOPOH IIOJIMTOHA yrioBas HeBsizka fp
pacrpenensercs NOpOBHY MEXIy Bcemu yriiamu. Koraa JUIMHBI CTOPOH PE3KO
pa3ianyHBl, TO B YIVIBI C KOPOTKHMMH CTOPOHAMHU BBOJSAT HECKOJBKO OOJbIINE
norpaBku. [lonpaBku, OKpyTriIeHHBIE 10 AECATHIX JTOJE€A MUHYTHI, BBITACHIBAKOTCA
C UX 3HaKaMH HAaJl 3HAYEHUSIMU COOTBETCTBYIOLIMX U3MEPEHHBIX YIioB. IIpu aTom
CyMMa IMOIPaBOK JOJKHA PABHATHCSA HEBSI3KE C OOPATHBIM 3HAKOM.

4. B 3aBUCMMOCTH OT JIUPEKIUOHHOTO YIJa au,y HAYAIBHOM  CTOPOHBI
IIOJINTOHA W WCIPABJICHHBIX 3HAYEHUH Byucyp = Busw + Vi BHYTPEHHHX YIUIOB
IIOJIMTOHA MOCJIEA0BATEIBHO BBIUUCIISIOT JUPEKLUMOHHBIE YIJIBI CTOPOH IOJUIOHA
110 OJTHOM 13 (POPMYIL: 2i= Qi1 + B es, uenp1 - 180°

ai=aii1t 180° - B npas, ucnpi
3aMKChIBAs PE3YJIbTAThI B rpady 3 BEJOMOCTH.

B BhIpaKkeHUSX MHACKCHI «JIEB» M «IPaB» OTHOCATCS K JIEBBIM U IPaBbIM
yriam, | =1.2,..., N — TeKymuii HoMep CTOPOHBI XOa.

Ecnu B mponecce BBIMUCICHUN AUPEKIUOHHBIA YroJl KaKOH-T1M00 CTOPOHBI
okaxercs OonpmmM 360°, To or Hero HyxHO oTHATE 360°. B pesynbrare
MIOCJIEA0BATEIBHOTO BBIUMCIEHUS JUPEKLUMUOHHBIX YIIOB CTOPOH COMKHYTOTO
MOJIUTOHA JIOJKHO OBITH MOTYYEHO 3HAYCHUE Ayay JUPEKIIMOHHOTO YTJIa HAaYaIbHOU
CTOPOHBI.

5. [lpupaiienne KOOpIMHAT BBIYUCIAIOT MO GopmynaM Ax=cos a; Ay =
Sin & — BBIYMCIICHHUS BBIMUCHIBAIOT B Tpady 6 BEAOMOCTH BBIUMCICHUS KOOPIUHAT,
YKa3bIBasi 3HaKM KOCHHYCOB U CHHYCOB.

6. 3HaYeHUs MPUPALLICHUN KOOPJUHAT BBIUUCIISIIOT C OKPYIJIEHUEM JIO COTBIX
JoJiel MeTpa, 3anuchiBast ux B rpadbl 8 u 9.

7. DBblUMCIIEHHbIE 3HAY€HUs NPUPALIEHUNH KOOPAWHAT aireOpanyecku
CYMMHUPYIOT 1O KaX/10# ocH, rmonydas HeBsi3ku fy u fy,

fX = ZAXBLI‘I;
fy= ZAyBLI‘l,
B 3aBHCHMOCTH OT KOTOPBIX BBIYUCIIAIOT JIHMHCHHYIO HEBS3KY T
fs = V(£2+ ,?)
Y OTHOCHUTEJIBbHYIO HEBSI3KY
fs / ZS :1/ N.
JonycTumasi OTHOCUTEIIbHAS HEBsI3Ka He JoJKHA ObITh Ooibiie 1: 2000

8. PacnpenenstoT HEBA3KH ¢ OOpATHBIMH 3HAKAMU MEXKIY BBIUUCICHHBIMU
MIPUPAILLICHUSMU KOOPJAMHAT MPOMOPIMOHAIBHO TOPU30HTAJIBHBIM TOJIOKEHUAM S
COOTBETCTBYIOIIMX CTOPOH MOJIUTOHA.

9. BeIUMCHSIOT UCTIPABICHHBIE 3HAYCHUS IPUPAILICHUI KOOPIUHAT:



Axncnpi = AXBBI‘-Ii +Uxi
Ay“cni :AYBLI‘{,| + Uyi
C 3aKIIIOYUTCIIbHBIM KOHTPOJICM:

ZAchnpi =0; ZAyncrl =0

10. ITo wu3BEeCTHBIM KOOpAHHAaTaM HayaJIbHOU BCPIOUHBI IIOJIUI'OHA H
HCIIPaBJICHHBIM MpHUpaCHUAM KOOpAMHAT  IIOCJICIOBATCIIBHO BBIYHCJIAIOT
KOOpAWHATHI BCCX BCPIINH ITOJIUTOHA:

Xi+1 = X+ AXuenpi

Yi+1 =Yi +AYMcrli
3aMKChIBAsI MOJyYEHHbIE 3HaYeHus B rp.12 u 13 BenoMocTH.
B KoHIlE BBIUMCICHUN [OJKHBI OBITh TOJYYEHBl KOOPAMHATHI HAdaJbHOMN
BEPLIMHBI [TOJIMTOHA.
4. Illocmpoenue meoodorumuo2o xo0a Ha npumepe 3a0asu

3amaya. Hanectn Ha mmaH 3amaHHOrO MacliTaba TEOJIOJUTHBIE XOIBI IO
BBIUMCJIEHHBIM KOOPAMHATAM UX BEPIIMH U CUTYAIUIO IO adpucy.

Ilocneoosamenvrocms 8biNONHEHUS 3A0A4U
ITocTpoeHne KOOpIMHATHOM CETKHU.
HaHeceHne onopHBIX IyHKTOB 110 IPSIMOYTOJIBHBIM KOOpAUHATAM.
Hanecenue cutyauuu o adpucy.
Odopmienue mniaaHa B TYIIH.
1. KoopanHatHas ceTka CTpOUTCS B BUJI€ CUCTEMBI KBaIpaTOB CO CTOPOHAMU
10 cM. O61me pazmeps! ycranoBieHbl: 40x40 cm ais miaHoB maciurada 1: 5 000 u
50x50 cM s mwaHoB 0osiee KPyMHBIX MacIiTaboB.

2. HaHeceHne OMOPHBIX IyHKTOB MO NPSIMOYTOJIBHBIM KOOpAMHATaM. Jlis
ATOrO0 CHayaja OMNPEAENSIIOT KBaJpaT CETKH, B KOTOPOM JOJKEH HaXOAUThCS
HAKJIaJbIBAEMbI MYHKT. 3aTEM Ha MPOTHUBOMOJIOKHBIX CTOPOHAX ATOr0 KBajapara
OTKJIQJIBIBAIOT B3ATHIE B CTBOP M3MEPUTENS MO MONEPEUHOMY MacIITady OTPE3KH,
COOTBETCTBYIOIIME PA3HOCTSM OJHOMMEHHBIX KOOPJHMHAT IMYHKTAa M «MJIAIIIECH»
(cropoHa KBajapaTa, 3HAaYeHHE KOOPAMHATHI KOTOPOM MEHbIIE 3HAYECHMS
COOTBETCTBYIOIIEH KOOPAMHATHI HAHOCHUMOIO ITYHKTa) CTOpPOHBI KBaJpara.
PacxoxieHre B MOJIOKEHUH MyHKTa Ha IUIaHE HE JOJDKHO ObITh Oosbiie 0,2 MM.
[IpaBUIBHOCTh HAKJIAAKM 2-X COCEAHUX IYHKTOB TNPOBEPSAIOT IO JJIMHE
TOPU30HTAJILHOTO MOJIOKEHUS MEXIy HUMHU. [ 3TOro GepyT Mo momepeyHoMy
MaciiTady B pacTBOpP HM3MEPUTENS OTPE30K, COOTBETCTBYIOIIMM BBHIYMCICHHOMY
3HAYEHUIO TOPU30HTAIBHOIO TMOJOKEHUS, OAHY HOXKY H3MEpPUTENsi CTaBsIT B
NpeabIAyIuid HAHECEHHbIH MYyHKT M CMOTPSAT, COBIAJAET JU BTOpPAs HOXKa C
TOJIKO YTO HAaHECEHHBIM MyHKTOM. PacxoxiaeHue He NoKHO mpeBocxoasT 0,2
MM. [ns Toro, 4ro Obl yOenuTbcs, YTO HAIMpaBiI€HUE HAHECEHHOW JIMHUU
COOTBETCTBYET €€ JAUPEKIIMOHHOMY YTy, UCIOJIb3YETCSl TPAHCIIOPTHP.

3. Cutyaluio HaHOCST Ha IUIaH B TOYHOM COOTBETCTBUU C aOpHCOM H
NOCJIEOBATENBHOCTBIO IIPOU3BOJACTBA ChEMKH. [lo OKOHYaHMM HaKIaJKu
CUTYallMM PEKOMEHYETCS CIIMYUTh €€ C MECTHOCTBIO.

oD E



4. OdopmiieHre TUTaHA TIPOU3ZBOJUTCS B COOTBETCTBHH C O0SI3aTEIHHBIMU
YCIIOBHBIMU 3HAKAMHU.
Bonpocwet ona camoxonmpons
1. JIupeKuoHHbIE YTIIbI.
2. PymOBL.
3. JluaroHajabHBIA XO/I.

BrIBOIEBL:

JlabopaTropnast pabota Ne3
Tema: U3yuyenue HuBeJIUpa
Lesb padoThI: H3y4UTh HUBEIHDP
Xox padoThi:

['eomeTpryeckoe HUBETUPOBAHUE SBISIETCS (DAKTUUECKH OCHOBHBIM METO/I0M
OIPENEIICHNs TPEBBILICHUN, KOTOPbIE HCIIOJIB3YIOTCSA IPU BBIYUCICHUUA BBICOT
TO4YeK. /I BBINOJHEHUS TE€OMETPUYECKOTO HUBEIHMPOBAHMUS UCIOJIB3YETCS
KOMIUIEKT MpUOOpOB, B KOTOPBIM BXOJIAT HHBEJIUpP, IITaTUB U pEHKU C
CAaHTUMETPOBBIMHU JICJICHUSIMU.

B PE3YyJbTATC BBIMMOJHCHUSA JAHHOI'O 3adaHHA Br1 AOJUKHBI ITOJYYHUTh HA4YaJIbHbBIC
HaBBIKH pa60T1>1 C HUBCJIIMPOM.

IIpu BbIMOSHEHMH 3a1aHUs Bbl JOJDKHBI TOJB30BATHCA PEKOMEHIOBAHHBIMU
npenojaBaresieM Y4eOHbIMU TOCOOUSIMU U KOHCTIEKTOM JICKITUH.

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

Pucynok 19

1. I'ne onpenensiemast BeIUYMHA

2. Kakue BeTn4rHBI HEOOXOAUMO ONPEIETUTh, YTOOBI BHIYUCIUTE MIPEBHIIIICHUE
3. Hammummre hopmymy 11st onpesienieHus mpeBbIlieHus h =
3agava Ne 2. 3akoHuuTe onpenaeneHue. Hupenup — reoae3ndeckuii mpudop.

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

3amaga Ne 3. [loanummTe Hayalo M KOHEL B OUU(POBKE YEPHOM U KpacHOM
CTOpOH, UCTIOIb3yeMbIX Bamu peek (pucyHok 20).



Pefika N\o | Pefixa No 2
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Kpacrasn Yepuas Kpacuas Yepuan
CropoHa CTOPOHE CTOpOHA CTOPONY
Pucynoxk 20

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

Pucynok 21

Hanummre Ha3BaHMS OCHOBHBIX 4YacTE€d W JETale, NPOHYMEPOBAHHBIX HA
pucyHke 21

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

3agaua No 5. Vkaxkure Ha puUCYHKE 22 TpaBUIBHOE TMOJIOKEHHE Iy3bIpbKa
KOHTAKTHOT'O YPOBHSI IMEpPEJl OTCUETOM IO peike. YKaKUTe, 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 ISl ONIPEIEIICHUS] IPEBBILICHUS.

Tema 2. [loBepku u rocTupoBKM HUBennpa H3
3anaua No7. BeinmosiHuTe 1oBepKu HUBenupa H3.
Huenup H3 Ne , ron Beiltycka
IlepBas nmoBepka
VYcnosue:
Pesynprar:
Bropas nosepka
Ycnosue:
Pesyinbrar:
Tpetbst moBepka (MOPsAOK BHIMOIHEHUS YCIOBUS IPOWLITIOCTPUPYHTE YEPTEKOM).
VYcinosue:
CxemaTH4eCcKUil yepTex
a.
6.
Pesyinbrar:

[Topsimok ucnpaBiieHHs (FOCTUPOBKH):



BriBOIBI:

IIpakTnueckas padora Ne 7
Tema: O0padoTka pe3y1bTaTOB HUBEJIUPOBAHUS
Leab padoThI: HAYYUTH CTYACHTOB BECTH KYPHAJI HUBEJIMPOBAHUS.
Xoxa padoThl
OcHosHble nonodHcenus.

HusenupoBanue. [lonmokeHue TOYEK TE€ONE3MYECKMX W3MEpPEHHM, B
pe3yapTaTe KOTOPBIX ONPENEIAIOT MPEBBIIMICHUE TOYEK, & TAKKE UX BBICOTHI HAJI
IIPUHATON YPOBEHHOW MOBEPXHOCTHIO.

['eomeTpruueckoe HHUBENUPOBAaHUME HauboJiee PACIPOCTPAHEHHBINH CrIOCOO.
Ero BBINOJIHAIOT C MOMOIIBK HUBEIUPA, 3aJAOIIETO TOPU3OHTAIBHYIO JIMHUIO
HuBeMpoBaHus. CyIIHOCTb T€OMETPUYECKOrO HUBEIMPOBAHUS COCTOUT B
cienyromieM. HuBenup ycTaHaBIMBAKOT  TOPU3OHTAIBHO M IO peElKaM C
JCTICHUSMH, CTOSIIMMHU Ha Toukax A u B, ompenenstor mpesbimieHue h, kak
pa3HoCTh Mexay oTpe3kamu & u b: h=a-b . Ecnu u3BectHa ormetka Ha TOUKH
A u npeBsitienne h, ormetky Hg  Toukm B ompenensiror kak ux cymmy: Ha = Hp
+h.

Bo un3bexxaHne ommOOK B 3HAKE NPEBBIIEHUS TOYKY, OTMETKA KOTOPOM
W3BECTHA, CYUTAIOT 3aHEH, a TOYKY, OTMETKA KOTOPOM ONPENEISIOT - MEPEIHEN,
T.€. IPEBBILIEHUE ITO BCETAA PA3HOCTh OTCUETOB Haszad W Bnepexa. MHorma orcuer
[0 pEWKEe Ha3bIBAIOT «B3MVIIAOM» W IIO3TOMY IPEBBILIEHHWE PABHO «B3IJIIAY
Hazal» MHUHYC «B3IVISIAYy BIEpea». MECTO yCTaHOBKM HUBEIMpPa HA3bIBACTCS
craniueit. C oHOW CTaHIIMKM MOXHO OpaTh OTCUETHI MO PEHKaM YCTaHOBJICHHBIM
BO MHOIMX TOYKax. [Ipm 3TOM mpeBbIIIEHHME MEXAY TOYKAMH HE 3aBUCHUT OT
BBICOTBI HUBEJIMPA HAJ 3eMJIeH. J[JIs1 BBIUMCIIEHUS OTMETKH UCKOMOW TOYKH MOKHO
MPUMEHUTH CTIOCO0 BhIUMCIeHUs yepe3 Topu3oHT npudopa (I'TI). Ecniu k ormetke
TOYKM A npubaBUTH OTCUET MO pelKe Ha TOo4Yke A, TO MOJYYUTCS OTMETKa
BU3MPHOM OCH HUBEIMpa. JTa OTMETKa Ha3bIBAETCSl TOPU30HTOM mpubopa. Ecimu
U3 TOPU30HTA MPUOOpa BHIYECTh OTCUETHI HA BCEX TOYKAX, B3ATbIE Ha JTOMU
CTaHLIUH, ITOJy4aTCsi OTMETKH 3TUX TOYEK.

Ecnu nnsa onpeneneHus npeBbllieHUs] MeKy Toukamu A u B gocratouHo
OIMH pa3 yCTAaHOBUTh HHBEIUP, TAaKOW CIydail HA3bIBA€TCsl IPOCTHIM
HUBEJNMPOBAHUEM. ECIM K€ MPEBBIIEHUE MEXKAY TOYKAMH MOYKHO OIPEIEIUTH
TOJIBKO MOCJIE HECKOJIBKMX YCTAaHOBOK HUBEIUPA - CIHOKHBIM. [IpeBhIllIeHNE MEXKTY
HUMHU YCTaHaBJIMBAETCS IO CXEME MPOCTOro HUBEIUpoBaHMs. [Ipu croxxHOM
HUBEJIMPOBAaHUH NPEBBILIEHUE MEXAY Toukamu A u B
3

has =hs + h2+ hs =2h
1
Ecnu n3BecTtHa oTMeTKa A, TO MOKHO ONPEAEIUTh OTMETKY TOYKHU B:



Hg=HA=>h:
1
Takyr0o cXeMy HHBEIUPOBAHUS Ha3bIBAIOT HUBEJIUPHBIM XOAOM. B
3aBUCUMOCTH OT TpeOyeMOil TOYHOCTH OIPEACIICHUS OTMETOK HHBEINPOBAHUE
nensaT Ha 1, 2, 3, 4 K1acchl M TEXHHYECKOEe. XO0/Ibl HUBEITUPOBAaHUS 00Jiee HU3KHUX
KJIACCOB BCET/Ia ONMUPAIOTCS HA ITyHKTHI XOA0B 00JIe€ BHICOKUX KJIACCOB.

3apava. [lo pesynbrataMm reoOMETPUYECKOTO HHUBEIMPOBAHUS COCTABUTH IUJIAaH U
IPOAOIBHBINA MPodus Tpacchl. Kakaplii CTyIeHT BBHITIOIHSET BapHAHT 3aIaHHBIN
IperoaaBaTeieM.
Ilocobus u npunaonesxicnocmu
XKypnan HUBETMPOBAHUS TPACCHI, MTUKETAKHAS KHUXKKA, BEOMOCTD MPSIMbIX
U KPUBBIX, py4yKa, KapaHJall, KaJIbKyJIATOp, JUHEHKAa, MUUIMMETpOBas Oymara,
YyepTexKHas JOCKa, TOTOBAJIbHS, TPAHCIIOPTUP PE3UHKA.

llocnedosamenvrocms 8binonHeHUs 3A0AHUSA

O6paboTka MaTepualioB TreoOMETpUUYECcKoro HupenupoBaHus. I[loctpoeHue
MPOIOJBLHOTO MPODUIIA.

I.Ilman Tpacchl COCTABJISIOT 1O JAHHBIM MHUKETAXHOM KHUXKKH WU
WHCTPYMEHTAJIbHOM ChEMKH B MaclTade MpeayCMOTPEHHOM HMHCTPYKIUEH
(06prun0 1:2000 - 1:10 000). Ock Tpacchl, HAHOCS Ha IJIaH TI0 MPSAMOYTOJIbHBIM
KOOPAMHATHBIM yIrjaM IOBOPOTa WM JUIMHAM MPSMBIX OTPE3KOB TPAcChl M HX
pymOam. B yrmax moBopoTa MOKa3bIBalOT AaHHBIC Il  pa3OMBKU KpPYyroBOU
KpuBOil. Ha mpsMbIX ydacTKax TpacChl HAHOCSAT MUKETHBIE U IUIFOCOBBIE TOYKH H
MOTIEPEYHUKH; BBIMIUCHIBAIOT PYyMO M JUIMHY TPSAMOW BCTaBKH. 3aTeM II0
MarepuajiaM ChEMKH HAHOCAT cutyauuto. Och Tpacchl M OTHOCAIIMECS K HE
3alUCH MTOKA3bIBAIOT KPACHBIM LIBETOM, a CUTYAIIUIO YEPHBIM.

2. Cocrapienue npoaosibHOro npodusis Tpaccsl. OCHOBOH JJIsi COCTaBJICHUS
npoduist CiIyXaT >XypHall HUBEIMPOBAHUSI TPACChl, MHUKETAXKHAsI KHUXKA U
BEJIOMOCTD MPSMBIX U KPUBBIX.

[Ipodunb BeluEepUMBAETCS HA JTUCTE MUJUIMMETPOBOM Oymaru, ero mMacmrao
JUIsl TOPU3OHTAIBHBIX paccTosiHUM 00biyHO B 10 pa3 MeHblie macmirada ass
BepTUKaIbHBIX. [Ipodunu mopor u KaHajloOB dalle CTPOSAT B MaciiTabe s
ropu3oHTaIBHBIX pacctossHuid 1:2 000 wmu  1:5 000, a BepTUKAJIbHBIX
COOTBETCTBEHHO B COOTBETCTBEHHO B Mactitade 1: 200 umu 1:500.

[TocTpoenue npodusiiss HAUMHAIOT C MPOBEACHUS MPSAMOMU, IJTUHA KOTOPOM
paBHa JUIMHE TPACCHI B BEIOpAaHHOM MaciiTabe (JTMHUU yCIOBHOTO Topu3oHTa). Han
Hel pasmemiaroT mpoduiib, a Tox HEW ceTKy npoduiist, Kyda 3aHOCST BCE
HEOOXOJMMBIC I €€ TOCTPOCHUS W JaJbHEHIEro MpOSKTUPOBAHUS JIaHHBIEC.
JIuHUIO0 YCIIOBHOTO TOPU30HTA M CETKY MPOQUIS BBUEPUUBAIOT YEPHOU TYIIIBIO.
JanpHeliinyo paboTy BBIMOJHSIOT B TAKOW MOCIEI0BaTEILHOCTH:

1) B rpade «paccTosHUS» OTKJIAIBIBAIOT a MPUHATOM Maciutabe BHadYase
pacCTOAHMUS MEXIy NMUKETaMH, a 3aT€M BCE NMPOMEXYTOUYHblE. OKOJO JINHHH,
COOTBETCTBYIOIIEH IPOMEKYTOYHOM TOYKE, MOAINUCHIBAIOT PACCTOSHHUS 10



2)

3)

4)

5)

Onmmkaiiux nuketoB. HoMmepa mUKETOB MOAMHMCHIBAIOT CHU3Y. «PyOneHHBIE)
IIMKETHl OTMEYAIOT CIELIUAIBHBIMU YCIIOBHBIM 3HAKOM,;

B Tpady «oTMeTKa 3emiin» (YepHasi OTMETKa) BBIMUCHIBAIOT M3 KypHaia
OTMETKH BCEX MUKETHBIX U TJTIOCOBBIX TOUYEK C OKPYTJICHHEM JI0 1 cM;

OT JIMHUM YCIIOBHOTO TOPU30HTAa BBEPX B IPHUHIATOM JUISI BEPTUKAIBHBIX
paccTosiHUi MaciiTabe OTKJIaIbIBAIOT OTPE3KH, COOTBETCTBYIOLIME OTMETKaM
BCEX NMKETOB M IUIFOCOBBIX TOuYeK. COEIMHUB BEPIIMHBI TAKUX OTPE3KOB,
MOJy4aloT «YEPHBIH MPOQPHIb», COOTBETCTBYIOIIMI BEPTHUKAIHLHOMY pa3pe3y
3€MHOI MOBEPXHOCTH IO OCH TPACCHI B MPUHATHIX MacIITadax;

B rpade "curyauus" OpoBOIAT MOCEpEIUHE MNPSIMYIO JMHUIO (Tpaccy) H B
MaciITabe A TOPU3OHTAIBHBIX PACCTOSIHUM CTPOAT IO JIaHHBIM NMHUKETaKHOU
KHWKKHU (BBIIPSMIICHHBIN) IJIaH TPACCHI;

B rpade "miaH JUHUK" MO JAHHBIM BEAOMOCTH NIPSMBIX UM KPHUBBIX HAHOCS
npsiMyto (Tpaccy) € pa3pblBaMH B TOUKaxX Hadaja M KOHIa KpuBbIX. Ha npsmoii
HNOJIUCBHIBAIOT JUIMHBI U PyMOBI mpsAMbiXx BcTaBok. B toukax HK u KK
IIPOBOAAT KOPOTKHE OTBECHBIC JIMHUHU, OKOJIO KOTOPBIX IOAIKCHIBAIOT
paccTtosiHusL 10 Ommkalimx nukeToB. KpuBble mokasbiBatoT Ayramu. Ecium
KpuBas (Tpacca NOBEpHYJa BIIPaBO), AYry NPOBOASAT Haa MPSMOHM, €CiH
BOrHyTast - Haj Heu. [lox mayroi 3amuchIBalOT JaHHBIE, XapPaAKTEPU3YIOLINE
KpuByto. Llenble KMIIOMETpPBI TpacChl OTMEYAKOT KPYKKaMH TUAMETPOM 6 MM,
IIPABYIO UX MOJOBUHY 3AJIMBAIOT TYLIBIO.

3anogHeHUE OCTAJIbHOM dYacTH Mpoduiiss TMPOU3BOJAT B  IpOIlECCe

IMPOCKTUPOBAHUA JOPOI'K UJIM KaHaJa.

BriBOIBI:

IIpakTnueckas padora Ne 8
Tema: IlocrpoeHne HnpPoOAOJBLHOIO NPOPHJIA H PacyeT MNPOEKTHBIX

3JIEMCHTOB.

Heab padoThi: HAYYUTH CTYACHTOB IOCTPOCHHUIO MPOJOIHLHOTO MPOPHIIS U
pacueTa MPOEKTHBIX 3JIEMEHTOB.
Xoxa padoThI:
Ha mucre mummmmerpoBod Oymarn mocTtpoiite mnpoduiab 1o JuHUU 1-2

MOJINTOHA, COXPAHUB JJIi TOPU3OHTAIBHBIX PACCTOSHUA MACIITa0 TUTaHa; IS
MOCTpOEHUsT BbICOT MacmTab npuHath B 10 pa3 kpymree. [Ipoduns odhopmuth
corjacHo o0pasiry (puc.36).

YkazaHus K BBIIMOJHEHUIO;
[TocTpoenune npoduiis HaYaTh C TOCTPOCHHSI CETKHU:



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

- OINpEAENIUTE BBICOTHI TOUEK NEPECEUCHUSI IUHUU NPOPHIIS C TOPU3OHTAIISIMU;

- BBICOTBl XapaKTEPHBIX TOYEK OIPEACIUTh HHTEPIIOJIUPOBAHUEM MEKIY
COCEIHUMH F'OPU30HTAIISIMU;

- C IOMOIIBI0 HU3MEPUTENSI MEPEHECTH B COOTBETCTBYIOIIME Ipadbl CETKU
(rOpU30HTAJIBHBIE TPOJIOKEHUS, YKIOHBI) PACCTOSIHUS MEXKIY CMEXHBIMU
ToukaMmu: 1-a, a-B ¥ T.11.);

- HCIOJB3YS IONEPEYHbId MacliTad ONPEAENHUTh IJIUHBI 3THX OTPE3KOB B
MEeTpax M BBIIMCATh HMX B TIpady TrOpU30OHTAIbHbIE MposiokeHus. [IpoTus
MOJIyYE€HHBIX Ha CETKE TOUYEK (B Tpade BBICOTHI) BHIITUCATh COOTBETCTBYIONINE UM
BBICOTHI;

- JJI TOTO 4YTOOBI BEPTUKAJIbHBIE OTPE3KH HE ObUIM CIIMIIKOM BBICOKUMH JJIs
Ha4aJbHOW JIMHUU NPO(Uis BEIOUPAIOT YCIOBHYIO;

- I8 TOCTPOEHHs COOCTBEHHOTO Mpoduis MO MNEepPHeHIUKYIsIpaM U3
3a()MKCUPOBAHHBIX TOUEK OTKJIA/bIBAIOT B MaclITabe pa3HOCTU MEXKIY BBICOTaMU
TOYEK M YCIOBHOM BBICOTOM. COEOUMHUB KOHIBI OTJIOXKEHHBIX OTPE3KOB
OPSIMBIMH, NOTYYar0T JIMHUIO TPO(UIIST MECTHOCTH;

- YKIIOHBI OTPE3KOB BBIUHUCIIAIOT C ABYMs 3HAKaMU U 3allMCBIBAIOT B ILIEJIBIX
THICSTYHBIX;

- B rpage "lIlman MecTHOCTM" TMOKa3bIBAIOT CUTYyalMI0, UMEIOIIYIOCS B
MPSIMOYTOJIbHUKE, TPAHULIBI KOTOPOTO HaMeyaroTcsl Ha paccTosiHuu 1 cM mo o6e
CTOPOHBI TUHUU 1-2 (KOHTYPBI IEPEHOCSTCS C MOMOUIBIO U3MEPUTETIS).

[Tpodwnb mo nuHMM 1-2

BriBOIBI:

IIpakTnueckasi padora Ne9.
Tema: [loaroToBka JaHHBIX /JJIsl BLIHOCA B HATYPY NPOEKTHBIX 3J1IEMEHTOB
Ilean padoThI: HAYYUTH CTYACHTOB IMOJATOTABINBATh PA30MBOYHBIA YEPTEIK U
BBITIOJTHATH PACUEThI U1 BRIHOCA B HATYPY MPOEKTHOT'O JICMEHTA.

Xoxa padoThi:

CymrHocTh paboThl cocTouT B cieayromieM. Knuent 3akazan Bameit dpupme
BBITIOJIHATh BEPTUKAILHYIO TUIAHUPOBKY YacTH ydacTKa Ieped KOTTEIKEM B
IEISAX CTPOUTEIHCTBA TEHHHUCHOTO KOpPTa M JIEKOPATUBHOTO OJaroycTpoicTBa
yuactka. [nomaaes yyactka npumepHo paBHa 0,6 ra.

Jlnst pa3paboTKH TPOEKTa BEPTUKAIBHOW IUIAHUPOBKU TPEOYeTCs] COCTaBUTH

Tonorpadudeckuii mian ygactka B macmrade 1:1000 (1:500) ¢ BeicoTo# ceueHus
penseda 0,25 m (0,1 m).



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

AMaq =330°30"

B BepmmHax kBajpaToB 3a0MThI KOJBIIIKA BPOBEHb C 3€MJIEH U CTOPOXKKH, Ha
KOTOPBIX MOJIMUCAaHBl 0003HAYEHUSI BEPILIUH M0 MPUHIMIY 0003HAYEHUS KIIETOK
maxMatHoM Jockd. OJHOBPEMEHHO C pa30MBKOM BBINOIHSIACH M ChEMKa
AJIEMEHTOB CUTYallMM METOJIOM IMEPIEHIUKYIAPOB. sl OpUEHTUPOBAHUS JIMHUI
m1aHa ObUT U3MEPEH MarHUTHBIA a3uMyT CTOpoHBI a — d. Ero 3nauenne A™,q =
330°30'.

3aTeM MPOU3BEACHO TEXHUUYECKOE HUBEIMPOBAHUE BEPIIMH KBAJAPATOB C JBYX
cranuui. 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, CIETaHbI JIJIi KOHTPOJISI OTCUETHI C
nByX cranuui. ['panuiia cranimii ykazana nyHkrupom (al, a2, B1, B2). Kontpomns
PaBUJILHOCTH CBSI3U (paboT) CTAaHIIUH BHITIOJHAETCS 10 popmylie: a;+By=a+B1, B
o0IeM ciydae CyMMBbI HAKpeCT JIeKAIIUX OTCUETOB MOTYT OTJIMYATHCS OJIHA OT
npyroii He Oonee yem Ha 5 mM. llepemaua BbICOTHI ObLIa BBINMOJHEHA Ha
CBSI3YIOIIYIO TOUKY da.

3agaua Nel: I[lpousBectu 00paOOTKY HCIIOJIHUTEIBHON TOJIEBOM CXEMBbI
HUBEIUPOBAHUS TMOBEPXHOCTU MO KBajapatam (cM. puc. 31), cocTraBUTh IUIaH
yuactka B maciurade 1:1000. BeImoaHUTE MHTEPHOIUPOBAHUE TOPUIOHTANIEH MTPH
BbICOTE ceueHus penbeda 0,25 M. BBINOJHUTE PUCOBKY penbeda U BbIUEPTUTH
mad. Hgs =

Hcxonnast BbicoTa cBs3yrouied Touku d4 3amaeTcss mpenojaaBateneM (1o
YCMOTPEHHUIO TIPENOaBaTeNsl MOXKET ObITh MIPUHAT BapUAHT MEepejauu BHICOTHI Ha
TOYKY d4 HUBEIUPHBIM XOJOM OT HUBEIUPHOTO pernepa).

Konutpons CbeMKy BBITTOJIHUII:

a;+ By- a» + B; = TexHUK MenseneB CM.

a;+ B3- az + B, = BbIuncieHuUs BHITOIHUI:

Brrancienne ropu3oHTOB Mpruoopa.

FH| =

FHIH =

FH““ =

FH“III — FHCp“ —

[TosicHeHUS K BBITIOJIHEHHUIO PaboT

CrnenaiiTe KOHTPOJIb HUBEIUPOBAHUS 110 CBSI3YIOIIUM TOUYKaM.

CBSIBYIOIIMMH TOYKAMU SIBJISIFOTCSI TOUKH Ba, Ca, U4 (cM. puc. 32). B kaudecTBe
npuMepa cienaiTe KOHTPOJIb MO CBS3YIOIIMM ToukaM Bs U ds. OTCYeTHI €O
cTaHIuU [ Ha CBA3YIOIIME TOYKU COOTBETCTBEHHO paBHBI: a4=0833, az=1239, a co
cranumii II: B1=1057, B3=1462.

Torma a;+Bs=as+B1. Umeem: 1462+083-1239+1057 = 1 MM, 4TO JOMyCTUMO.
Pe3ynbTaThl Ballnx KOHTPOJIbHBIX BEIYMCICHUN 3alTUIIUTE MO PUCYHKOM 32.

Breruncnute ropu3oHT pubopa 1 BICOTHI BEPIIIMH KBAAPATOB i cTaHiuH .

["opuzont npudopa (I'TI) Beraucnsiercs mo hopmye

I'TIl = HI/I3B+ a0,



roe Hy.;— wW3BecTHas BbIcOTa TOUKHM, B Bamiem cimyyae — 3TO BBICOTA
CBA3YIOIIEH TOUKHU d4

ap — OTCYET MO peiike Ha 3TOM Touke (B JAaHHOM Cily4yae Hajo OpaTh OTCUET
a1=0,833 M, TOJy4YeHHBIH C TMEPBOM CTAHIIMU, TaK KaK TOPH30HT mpudopa
onpenensiercss s cranuuud [). TlomyueHHoe 3HadyeHHE TOPU30HTA MpUOOpa
BIIUIIUTE Ha MOJIEBYIO CXEMY B COOTBETCTBYIOIIEM MecTe. 3aTeM 1o popmyre

Hi =ITI1- ai

rae Hi — BeicoTa BepIuH, ONpeaeasseMbpIX s CTaHIuH [;

al — oTcYeT Mo peike Ha ATHX BEpIIUHAX (TI0 YEPHOU CTOPOHE) BBIYMCIUTE
BBICOTHI BCEX BEPIIMH B IPAHUIIAX, ONPEACIICHHBIX JUIsl CTaHIUH .

[locnenoBaTenpbHO NOJIy4aeMble 3HAYEHMS BBICOT 3allMIIATE HA IIOJEBYIO
CXEMY PsIIOM C COOTBETCTBYIOLIEH BEPIIMHOW KBaIpaTa.

3.BeraucianTe ropu3oHT IprUOOpa U BHICOTHI OCTAIBHBIX BEPIIUH JJIsl CTAHIIUU
Il.

JIJ1s1 KOHTPOJIA TOPU30HTA MPUOOPaA BBIUYMCIUTE €ro TpU pas3a (Tak KaK BHICOTHI
TPEX CBSI3YIONIUX TOYEK HAMU YK€ BHIYUCIICHBI).

I'TLi = Haa +B4; I'TI'= HeatBo; I = Hes B3

Ecnn pacxoxnenus wmexnay 3HadeHussMu [l He mpeBbicAT S5 MM, TO
BBIYUCJISIIOT CPEJIHEE 3HAUECHHUE U OHO BBIITMCHIBAECTCS HA MOJIEBYIO CXEMY.

BricoThl BepmimH B rpaHulle craHiuu [I BBIYHUCHISIOTCS aHAJIOTHYHO IO
dbopmyiie

Hi= rH”-Bi

Y 3aMHUCHIBAIOTCS Y COOTBETCTBYIOUIUX BEPILIHH.

CocraBbTe TOmorpaUyueckuii IUIaH MO pe3yibTaTaM HHUBEIUPOBAHUS I1O
KBaJpaTaM.

Ha nucte ueprexHnoit Oymaru B Macmtade 1:1000 moctpoiiTe ceTky KBaapaToB
co ctopoHamu 20 M M HaHECHTE MO MpoMepaM dJIeMeHTbl cutyauuu. Ha muian
BBITTUIIINTE BHICOTHI BCEX TOUEK (BEPILUH), OKpyTJisis 3HaueHus 10 0,01 m.

[IyTeM HMHTEpHOJMPOBAHHUS O CTOPOHAM KBAJPATOB HANAUTE MOJIOKECHHE
TOYEK C BBICOTaMH, KPaTHBIMHU BhICOTE ceueHus penbeda 0,25 M (Mcronb3ys Kak
rpaguuecKuil METol, TaK U MHTEPIOJIMPOBAHUE «HA TJIa3).

Toukn € OJMHAKOBBIMM BBICOTAMU COCIMHUTE IUJIABHBIMH KpPHUBBIMU-
TOPU30HTAIISIMHU.

[IpousBeaure «ykiaaKy» TOPU3OHTAIEH M MOAIUIINATE BBICOTBI TOPU30HTA
nei, kpatubie 0,5 M.

HanomunaeM! BbIcOTBI MOAMMCHIBAIOT B pa3phiBaXx rOPU30OHTANIEH TaK, YTOObI
ocHOBaHue QP ObLIIO 0OpaIIeHO BHU3 MO CKaTYy.

PaboTy B kapaHauie npeabsiBUTE MPENO1aBaTEIIO.

4. BpruepTuTe IU1aH TYUIbIO.

Bce »nemeHThl 1maHa: HAANUCH, YCJIOBHBIE 3HAKU (32 HCKIIOYEHHUEM
TOpPU30HTANE) BBIYEPTUTE YEPHOW TYIIbIO; TOPU3OHTAIM M MX BBICOTHI
BBIYEPTUTE KOPUYHEBBIM IIBETOM. BeplIuMHBI KBaJpaTOB Ha IUIAHE MMOKAXUTE
TOYKaAMH.

Ha pamke nnana caenaiite Haanuch: «Tomorpadguueckuii miaad yaactka No ».



Buu3y nHanummre (mo ueHtpy) «1:1000» um «CruomHble TOpPU30HTAIH
npoBeaeHbl yepe3 0,25 wm». CnpaBa — «CocTaBlieH 0O MaTepuaiam
HUBEIUPOBAHUS TMOBEpXHOCTH» (daMuiausi CTylaeHTa, ¢akylabTeT U JaTa
BBITIOJTHEHHUS Pa0OTHI).

BriBOIBI:
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