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IosicHUTENLHAA 3aNNCKA

OIl.04 «OcHOBBI TeoOAe3um» SBIAETCA OOLIE-TPOPECCHOHATBHON 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;

- BBIHOCHUTB Ha CTPOUTEINIBHYIO IIJIOIIAJIKY AJIEMEHTBI CTPOUICHILIaHa;

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

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

3HamMb:

- OCHOBHBIE TTOHSITUE U TEPMUHBI, HCIIOJb3YEMBIE B T€0JIE3UH;

- Ha3HAUYEHHUE OMOPHBIX FE€0/IE3UNUECKUX CETEH;

- MacmTadbl, yCIOBHbIE TOMOTpaduuecKre 3Haku, TOYHOCTh MaclTaoa;

- CUCTEMY IUTOCKUX MPSIMOYTOJIbHBIX KOOPJIUHAT;

- pUOOPHI U UHCTPYMEHTHI JJI1 U3MEPEHUIA:

- JIMHWUH, YTJIOB U ONPEAEIICHUS IPEBBILLICHUM;

- BU/JIbI I€0/1€3NYECKNX U3MEPEHUN.



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

Xoa padoTbl

3apava 1.1
BrINOMHUTH CpaBHEHUS! YUCIICHHBIX MAacIITa00B, IEPEBECTH UX B JTUHEUHBIN
(MOSICHUTENBHBIN ), ONPEICIUTh UX TOYHOCTH MO UCXOHBIM JAHHBIM.
HcxonHbie TaHHBIE:
Uncaennsle MacmTads! 1:250; 1:2000; 1:10000.
Pemenue:
1. Ilpu cpaBHEHHHM 4YHCJICHHBIX MAacIITa00B OOJBIIMI 3HAMEHATEIh JENAT 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. Jlns mepeBoma YHUCIEHHOTO MaciuTtaba B JUHEWHBIH HEOOXOJUMO 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 IMeHOBaHHBIA MaciTad: B 1ecm — 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, COOTBeTCTBYoIIas paccrosinuto 0,1 mm Ha mnane. T.k. 0,1 mm ==
10* M, To:
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 7350 = 10000 / 10* = 10000 / 10000 = 1 m

3agaua 1.2.
OnpenenuTh ATUHY JIMHUW HA MECTHOCTH MO M3MEPEHHOMY PacCTOSHHUIO Ha
iaHe paBHoMy 4,6 cm macmrada 1:5000.
Pemenue:
JIMHy TUHUM Ha MECTHOCTH OTIpeienisieM 1o (hopMmyiie:
S=sxM,



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

3amaua 1.3.

['opu3oHTanbHOE MPOJOKEHUE JMHUUM 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 11 Jopory mupuHoi B (M) n300pa3uth AByMs JIMHUSAMM 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 kapre. 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 gopory Henb3si U300pa3UTh ABYMS
JUHUSMHU.

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

3anaua 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 m.
CrnenoBaTelbHO CTPOSHUE B JAaHHOM MacIiTade n300pa3uTh HEBO3ZMOKHO.

3anaua 1.6.
[Ipu nmomMomy HOPMAJIBLHOTO MONEPEYHOro MaciTada OTIOKUTH Ha KapTax
macmtabos: 1:5000; 1:10000; 1:25000 ropu3oHTaIbHBIE NPOEKIUU JTUHUU
MECTHOCTH JJIMHOM:



1) 437,5 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
OCHOBAaHHE JIEJICHUE mar
M 1:5000 100 m 10 m 1M
M 1:10000 200 m 20 m 2M
M 1:25000 500 m 50 m S5m
BriBOIBI:

KapTax.

IIpakTnueckas padora Ne 2

Tema: Tonorpadguueckass kKapra ¥ IJIaH.
Heab: Hayuntbcsa u3MepsTh U OTKIAABIBATH PACCTOSAHUS 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 4YepTexke, TulaHe, Kkaprte (S) K
JUTAHE TOPU3OHTAIBHOTO MPOJIOKECHUSI COOTBETCTBYIOIICH JTHHUU B HaType (S).
Maciitab o6o3Ha4yaroT Jau00 JApoObI0 (YKMCIIOBOM), OO B BHjE Tpaduueckoro

n3o0paxenus. YucmoBoi MacmTad 1 0003HAUaEMBbIi W 1:M
NpEACTaBIsAeT CcO00M  mpaBUiIbHYI0O M JIpoOb y KOTOPOW YHUCIUTENIh pPaBEH
CAMHMIIC, a 3HaAMEHATEIb M  moka3piBaeT BO  CKOJBKO  pa3

YMEHBIIICHBI JTUHUU MECTHOCTH, MPU HM300paK€eHUM UX Ha 1iaHe. Yem Oodblie
3HaMEHAaTeJIb YUCJIOBOTO MaciiTaba, TeM OOJIbIlIe CTEeNEeHb YMEHBIIEHUS, TO €CTh
TeM Menbye MacmTad. M3 AByxX 4YHCIOBBIX MacmTaboB Oojiee 1 KPYIHBIN
TOT, 3HAMEHATENh KOTOPOro MeHbIue. Mcronb3ys 3HaueHus uad M 1:M
YHICJIOBOTO MaciiTaba M 3Hasg JIIUHY (S) MpOJIOKEHUs JUHUU Ha

MECTHOCTH, MOXKHO 10 ¢opMysie S = S/M onpenenuTs ee JIMHY Ha IUIaHe, WU 110
bopmyie S = s x M omnpeaenuts JIMHY JUHUU HA MECTHOCTH 3HAs JJIUHY
ATOTO OTpe3ka Ha 1aHe. ['paduyeckn wmacmTaObl OBIBAIOT JIMHEWHBIE U
nonepeynble. JIMHeiHbId MacmTad MpeAcTaBiIseT COOOM IIKaly C JEICHUSIMU
COOTBETCTBYIOIIMMU JAaHHOMY YHCJIIOBOMY MacITaly.

JIns mocTpoeHUs NHMHEHHOIO Macmitaba Ha MPSMOM JMHUW OTKJIaJbIBAIOT
HECKOJIbKO pa3 pacCTOSHWE Ha3blBAEMOE OCHOBaHMEM Maciiraba. Jlnuny
OCHOBaHUS MPUHUMAIOT paBHOU 1; 2 mnum 2,5 cM. IlepBbie ocHOBaHMS AENAT Ha
JIECSATh PABHBIX YaCcTeW W HAa TIPABOM KOHIIE €ro MUIIYT HYJIb, & Ha JICBOM TO YHCIIO
METPOB WJIM KHJIOMETPOB, KOTOPOMY Ha MECTHOCTH COOTBETCTBYET B JIaHHOM
Maciitabe ocHoBaHHME. B mpaBo OT Hyusl, HaJ KaXJAbIM JEJICHUEM HaAMHCHIBAIOT
3HAYEHUE COOTBETCTBYIOIINX PACCTOSHHUI HA MECTHOCTH.

[Tpumep:

M 1:2000 (B 1 cm — 20 m)




T
40 0 40 80
120

Ilena 1 neneHus: OCHOBaHUS MacIITa0a.
10
[Tonepeunslit MacITad MPUMEHSIOT ISl U3MEPEHUN
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)
eab padoThbl: HAYYUTH CTYJACHTOB YUTATh Pelibed MO TOnorpaduyecKuM KapTam
U TIJIaHAM.

Xoa padoTbi
Hcexoonwie oannvie:

- ronorpaguyeckas kapra M 1:10000
- 3aJ1aHue



3aoanue

1. Ilepeuucauth ocHOBHBIE (POPMBI penbeda U 00BEKTHI MECTHOCTH B KBajpaTax C
Toukamu M u K

dbopmel penbeda: ropa, BepIldHa, JOIIMHA, CEATOBHUHA

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

2. OnpenenuTs:

2.1. reorpaduueckue xoopauHatel Touek M u K: M (¢ = 58°00'24" c.m. 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 m;
Xx = 6432470 M.

2.3. ropu3OHTalIbHOE TpojoxeHue pacctosaus MK (duxk) ¢ moMoIIbio
nonepeyHoro macirada: 1200 m

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

2.5. nUpeKUMOHHBIN 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 nipodrie MecTHOCTH 110 JInHUK MK (M;1:10000; M;1:1000)

2.11. onpenenuTh HAMOONBIIIYIO 1 HAMMEHBIIYI0 KpyTH3HY ckaTa 1o Juauu MK ¢
MOMOIIbI0  MaciTaba 3anokenwmii: 1°53' - HauMmeHblnas KpyTtu3Ha, 4° -
HauOoJIbIIasl KPyTHU3HA

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

Onpenenutk reorpapuyeckrue KoopauHatsl Touek M u K.

1. [ns omnpenenenus reorpauyeckux KOOPAMHAT, Yepe3 AAHHYIO MPOBOIUM
JUHUM, TapajulelIbHbIe TOPU30HTAIBHOM M BEPTUKAIBHOW  CTOPOHAM
reorpauyeckoil CeTku A0 MepecevyeHus ¢ paMKOM M CHUMAaeM 3HAYCHUS HIMPOTHI
Y JI0JTOTHI.
OM = Qo T A@ AM =AM T AL
2. OnpenenuTh KOOPAMHATHI TOYKM M B 30HAJIBHOW CHCTEME KOOpPJIMHAT H
paccTOsHUE OT TOYKH JI0 OCEBOTO MEPUINAHA, A TAKXKE KOOPAUHATHI TOUKH K.

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

PaccTostHre OT TOUKHM OCEBOTO MEepUIMaHa ONpeenseTcs no Gpopmyse:
S= YM — Yoc
3. OmpenenuTh MO KapTe W JAOKa3aTh pacuyeTaMH, B KAaKOM 30HE pacHoJioKeHa
touka M. OnpenenuTts J0Ar0Ty OCEBOTO MEpUJIMaHa 3TON 30HBI.



4. TloaTBepAWTh pacyeTaMu TPABUIBHOCTHh HOMEHKJIATYPHI y4eOHON KapThl B
MHOTOJIMICTOBOM KapTe, yKa3aTh T'PaHUIIbI 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'n = (A - Ao) X SIN @y
T = 0,94 x S x tg Ay,
rie Yy — COMMKEeHHe MEpUANaHoOB B TOuke M

Ay — loNiroTa B TOuke M

Ao — JIOJITOTA OCEBOTO MEpUAHaHa

(m — IIMPOTa B TOuKe M

S — paccrosiHue OT TOYKK M 110 0CE€BOTO MepUANaHA.
6. [IpoBectu yepe3 Touky M JITMHHIO OCEBOTO MEPUINAHA, UCTUHHBIA U MAarHUTHBIN
MEpHUIHAHBbI.
7. OnpenenuTts MO KapTe AUPEKIMOHHBINA yroil JuHud 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 mpsaMou (I,) U abCOTIOTHBIN 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, TIPOBEPUB PE3yNIbTaT PacueTaMHu.
10. Ompenenuts yxioH JuHuu 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
OTIPENICINTh HAWOOJNBIIYI0 BEIMYMHY CKaTa HaJo BbIOpaTh HaWMEHbBIIIEE
pacCTOsIHME  MEXAY ABYMS TOPU3OHTAISAMH [0 JIMHUM, TPOBEICHHONW MEXIY
JByMsI TOYKaMU. 3aT€M BEJIMYMHY 2,5 M pa3feuTh HAa 3TO paccTrosHue. YToObl
OTIPEJICIUTh HAMMEHBIITYIO BEIMYMHY CKaTa, HeOOXOAMMO U3MEPUTh HAaUOOJbIIIee
PACCTOSIHME MEXAY TOPU3OHTAIISIMUA U 2,5 M pa3/ieTuTh Ha 9TO PACCTOSIHHUE. Y KJIOH
JIMHUU 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:

A=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 1m0 TuHuu MK (M, 1:1000 M, 1:10000)

160

150

140
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BrIBOIEBL:

IIpakTnuyeckas padora Ne 5

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

Leap padoThI: HAYYUTH CTYJCHTOB 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. JlupekunoHHsli yrom wusmepsiercs 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’

3agauya Ne 2.6

Pym6 nmuuuun AB (FO3) = 3°09’ nmepeBecTd 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 MarHUTHBIA 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 AUPEKIIMOHHBIA YroJl JIMHUHW, €CJIM MAarHUTHBIA a3uMyT A, =
9°09’, cxionenue MaraHuTHOU cTpenku 0 = 3°03', a yroa cOMMmKeHUsT MEpUIUaHOB
v = 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:
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(il 8 7R | o=
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27~ ‘I; »
v -1
zg"—— . e
4l & b
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] — 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

Cxewma oceii reononura 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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[Tpumepb! OTCUETHBIX ycTporcTB TeomoymToB: 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;

a1kl TOPU3OHTAIBHOTO KPYyTa JIOJDKHA OBITh MEPIEHANKYIISIPHA K OCHOBHOM
ocu TeononuTa ZZi .BreimonHseTcs cruemyronmM 00pa3oM: IMHJIMHIPUYECKUI
YPOBEHb YCTaHABIWBACTCS IMapaLICTbHO KAKUM-THOO TBYM TOJBEMHBIM BHUHTAM



W, Bpalllasg MX B pPa3HbIE CTOPOHBI, MY3bIPEK YPOBHS MPUBOIST B HYJb-TIYHKT.
[Tocne storo teomonut noBopauuBaercss Ha 180°. Ilpu 3TOM my3bIpEK AOJIKEH
OKa3aTbCAd B HYJb-IIYHKTE WM OTKJIOHHUTBHCSA OT Hero Ha 1-1,5 neneHus ypoBH,
ecnu Oosiee, TO BBIMOJIHSETCS IOCTUPOBKA. [Ipy BBIMOJHEHUH MOBEPKH Iy3BIPEK
oTKJIOoHWICH Ha 0,5 neneHus 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
M300pKCHUEM HHUTH OTBECa, MOABEIICHHOTO Ha paccTOsSHUM He MeHee 10Mm. 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 MPOU3OLLIO HA MIATYIO YaCTh BEJIMYUHBI OMCCEKTOPA, 3HAYUT YCJIOBUS
MOBEPKH BBITIOJIHEHBI.

3.0npeneseHde U yCTpaHeHHe KO/UIMMALMOHHOM ommOKU. BusupHas och
WW;, nomxHa ObITH MeprieHauKyIsipHa K ocu BpamieHusi Tpyosr HHi . [loBepka
BBITIOJIHAETCS  cieayromuM obpazoM. Och BpallleHHus TEOJ0JIUTa MPUBOAIT B
OTBECHOE ToJokeHue. HaBoaAT Ha yHnan€HHyr, OTYETIMBO BUAMUMYIO TOYKY,
PaCIOJIOKEHHYIO MPUMEPHO HAa OJHOM YPOBHE C OChIO BpallleHHs] TPyObI, OepyT
OTCU€T 1o Topu3oHTaIbHOMY KpyTy KJI, 3aTem HaBOAST Ha APYTyIO TOUKY U OEpyT
otcu€t no ropuzoHTanbHOMY Kpyry KlJls (KJI — kpyr 5eBo). 3aTeM OTKpEIUISIOT
3aKpENUTENIbHBIA BHHT JIMMOA, MOBOPAYMBAIOT TEOJOJUT NpuMepHo Ha 180°,
BHOBb HaBOJAT Ha Te ke Touku npu Kll; u Klls . (KII — kpyr npaso). Benuunnsl
KOJUTUMAIIMOHHOM MOTPEIIHOCTH BBIUUCIISIECTCS 110 (hopMyJie:

C=((KJI -KII, £180°)+(KJIs —KII5 £180°))/4, mwau HCHOJB3yeTCs COKpallEHHAs

dopmymna : ) )
c=(K/T—KIIT+180)/2

Ecnu ¢ He mpeBbIaeT JBOMHONM TOYHOCTH OTCYETHOTO YCTpOiCcTBa mpubdopa, To
YCJIOBUE BBINIOJHEHO. [Ipy BBITOMHEHNN TOBEPKU KOJUIMMAIIMOHHAS MTOTPEIIHOCTD
cocraBwia 2,5', YTO TMpEBbINIAET JBOMHYID TOYHOCTh OTCUETHOTO mpubdopa
(teomomut 2T30),TpedyeTcst MPOBECTH IOCTUPOBKY.

4. IloBepka nepHEeHAMKYJISPHOCTH OCH BPAILLECHHUS 3PUTEJbHOH TPYOBI K
OCHOBHOW ocu BpameHuss Teoaoauta. Och BpalleHUs 3pUTEIBHONU TPYyObI
HH; nomxna ObITh IEpIeHAUKYJISIPHA K OCHOBHOUM ocu Teoponuta ZZ; . [loBepka
BBITIOJIHAETCS CIeNyIoIuM o0pa3oM. Teononut 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 MPOEKIMIO 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 OJTHOW TOYKE, 3HAYUT yCIOBUE NOBEPKH BBINOJIHEHO.

5.0npenesienne 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 TOPU3OHTAIHLHOMY TMOJIO0KEHUIO BUSUPHOU TpyObl. MecTo Hys
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*+ KII*). Jlns Teononuta E30 o hopmyne: MO = (KJI® +
KII® +180° ). [Ipu Bbrurcienuu MO k orcuéram, MeHbiuM 90° mpubdasssitor 360° .
MO onpenensitoT HECKOIbKO pa3, HAOMI0Jas Ha pa3IMYHbIe TOUYKH MECTHOCTU U
cienar 3a ero nocrosstHctBoM. Konebanue MO st teogonuta 2T30 HE TOIKHO
npesbimath 1,5'. Ilpu BwimosHeHun nosepku 3HaueHue MO, coctaBmio 1,
YCIIOBUE MOBEPKHU BBIMOJIHEHO.

BenoMocth u3MepeHUsI TOPU3OHTAJIBHBIX M BEPTHKAJIBbHBIX YIJIOB
CIoco00M NpuémMoB.

BrIBOIBI:

JlaGopaTopHasi padora Ne2.
Tema: U3mepeHnne ropu30HTAIbHBIX U BEPTUKAJIBHBIX YIJIOB.
Heapr padoTbl: HAy4yUTh CTYJIEHTOB M3MEPSITh TOPU3OHTAIBHBIA U
BEPTUKAIBHBIN YTJIBL.
Xox padoThi:

3agaua Ne 1. OcHOBBIBasICh HA MPUHIMUIIE U3MEPEHUS TOPU30HTAIBHOIO YIJIA,
MOKaKUTE U3MEPSAEMbIN Yrojl U HAaUIIKUTE OpMYITy Uil €ro BbluKclieHusd. Jlaiite
ONIPENIECIICHNS BEJIMYUH a1, 2!

3agaua Ne 2. M3MepbTe 3afaHHBIN MpENoOJaBaTeNeM TOPU30HTAJIbHBIA YTOJ
ITOJIHBIM [IPUEMOM U 3AIUILIUTE PE3YIbTATH U3MEPEHUM B KypHAaJ.
JKypHan u3MmepeHnii rOpu30HTaJIbHbBIX YTJIOB

Teonosnut Ne Iara
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 3amuiuTe B KYypHaJ, MCHOJB3YS
(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.

KypHas uzmepeHnid yrjioB 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 TEOJIOJIUTHOM CHEMKE
Xon padoThI:
OcHosHble nonodHcenusl

J171 Mpou3BOICTBA TEOIOIUTHON CHEMKH HEOOXOJUMO UMETh Ha MECTHOCTHU
psa 3apaHee ONPEJECICHHBIX TOYEK HA3BIBAEMBIX I'€0JIE3UNYECKUM OOOCHOBAHUEM.
[lonoxeHnue TOUYEK TIeOAE3UYECKOr0 OOOCHOBAHMS Ha 3E€MHOM ITOBEPXHOCTH
ONpeeNsieTcsl pa3luyHbIMM  criocoOamu. Haumbonee pacmpocTpaHEHHBIM —
TEOHOJINTHBIE  XOAbl, ONHUPAIOLIMECS HA MNYHKTbl TPUAHTYJSINUUA  WIIA
MOJIUTOHOMETPUU. TEONOMUTHBIA XOJ COCTOUT W3 psAlla TOYEK Ha MECTHOCTH,
pPacCTOSTHUSI MEXKy KOTOPBIMH, a TaK)Ke YTiibl, 00pa3oBaHHbIE TOPU3OHTAIBHBIMU
MOJIOKEHUSIMUA JIMHUM U3MepstoT. TeoqoNuTHbIE XOAbl OBIBAIOT 3aMKHYTHIMHU
(IUHUM MeXAy TOYKaMH XoJila oO0pa3yloT 3aMKHYTBIi MHOTOYTOJIbHUK), U
Pa30MKHYTBIE.
3amava. [lo pesynbraram YIJIOBBIX U JIMHEWHBIX H3MEPEHUNW  BBIYUCIUTH
KOOPAMHATHI BEPIIWH TEOJIOJUTHBIX XOJI0B, 00pa3yIomMKUX COMKHYTBHIN MOJUTOH C
JMaroHajdbHbIM  XOA0M. Kaxaplii CTYJEHT BBINOJHIET BapUaHT 3aJlaHHbBIN
MPENoIaBaTENEM.

Ilocobus u npunaonesxicnocmu

brnanku  BeAOMOCTH  BBIUMCICHHUS ~ KOOPJIMUHAT, pydKa, KapaHJailll,
KaJIbKYJISITOp, JUHEHKA, TaOJIUI[bl TPUTOHOMETPUYECKUX (YHKIMN; UYepTeKHas
OyMmara, yepTexHasi JOCKa, TOTOBaJIbHS, TPAHCTIOPTUP PE3MHKA, KHOIKH, Ta0IuIa
YCJIOBHBIX 3HAKOB JIJIs1 TOMOTparuecKuX MIaHOB.

Ilocneoosamenvrocms 6binoIHEHUSA 3A0AHUSA

1.06wue yxazanus no vluuciumenbHou oopabomke pe3yibmamos 2e00e3uteckKux
usmepeHu

JIns1 yCcKOpeHUsl BBIYMCIEHUM HA/l0 TPUMEHSTh BCIIOMOTaTEIbHBIE CPEACTBA
(TaOmuupl, cyeTHble MNPUOOPbI, Tpa@uKh M T.J.), BbIOUpas UX C TOYHOCTHIO
BBITIOTHSIEMBIX 3aJIaHH.

1. 3amucu nenaroTcs NpSIMbIM, BRIUUCIUTEIBHBIM MIPU(TOM, B MHOTO3HAYHBIX
quciaax paspsabl HUdp OTACISIOTCS UHTEpBaIaMu; a B JECATUYHBIX IPOOSX
nuenas 4acTh OT JpoOHOM oOTaensieTcss 3ansTo, a B Jorapupmax
XapaKTepUCTUKA OT MAHTUCCHI — TOUYKOM. Pa3psiibl dncen, 3anuchbIBaeMbIX B
KOJIOHKY, PacroJyiaratoTcsi OAUH MO IPYTHM.

2. He momyckaercs ucnpasienne 1udpsl o mudpe; HeBepHbIC Yucia (HO He
OTIIEIbHBIE MH(PHI) 3aYEPKUBAIOT OJHOM TOPU3OHTAIBHOW 4YEpTOH, a
BEpHBIC BIIUCHIBAIOT BHIIIE HA CBOOOTHOM MECTE.



3. Kaxnplif sTanm BBIYMCICHUN HAAO cpa3y K€ KOHTPOJIUPOBAThH, JHOO
NOpPOM3BOJI  TOBTOPHBIE  BBIYMCICHHS TIO BO3MOXHOCTH B  HHOH
HI0CJIeIOBATEIBHOCTH, JINOO Ha BTOPYIO PYKY.

4. TlompaBKH KeNaTe’IbHO BHITUCHIBATH KPACHBIM I[BETOM HaJl MCTIPaBICHHBIMU
3HAYCHUSMHU U3MEPEHHBIX BEJTHUUH.

5. be3 kpaifHeli HEOOXOAMMOCTH HENb3 MEPENUCHIBATH  PE3YJIbTaThl
BeIuucieHN. Ecin Bo3HHMKIA Takas HEOOXOOUMOCTb, TO 00S3aTEIHHO
JOJKHA OBITh TPOBEPEHA MPABHJIBHOCTh MMEPEMHCAHHOTO ITyTEeM CBEpPKH
KO M OpUTHHAJIA.

2. Ilocnedosamenvrocmv 06pabomku x0008

Bnavane o00pabarbiBalOT OCHOBHOM, COMKHYTBHIM TIOJMIOH, a 3aTeM —
JIMaroHaNIbHBIN X0/, pacCMaTpUBas €ro Kak pa3oMKHYTBIN X0/ MEX1y N3BECTHBIMU
NyHKTaMUd U cTopoHamu. B obOoux ciydasx oOpaOOTKy HAYMHAIOT C BBIITUCKH B
BEJIOMOCTh BBIUMCIICHHBIX KOOPJMHAT HAa3BaHUU MyHKTOB (rpadsl 1-14), cpeanux
3HAYEHUN U3MEPEHHBIX YTJIOB, OKPYTJIICHHBIX J0 JAECATHIX J0JIel MUHYTHI (TP.2).

C ykazaHueM, SBISIOTCS JIM OHU JIEBBIMU WJIM MPABBIMH (OT 3TOTO 3aBUCHUT
BBIYHCIICHUE JUPEKIIMOHHBIX YTJIOB), HM3BECTHBIX JTUPEKIMOHHBIX YIJIOB 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
BEIYHCIITIOT JUPEKIMOHHBIA YTOJ @ gyq HAYAIBHOW CTOPOHBI IOJIMTOHA TI0
3aJIaHHOMY JTUPEKIIMOHHOMY YTIIY Qyuex MPUMBIYHOW CTOPOHBI MEXIY MyHKTaMU
00OCHOBAHHUS U [0 U3MEPEHHOMY IPUMBIYHOMY YTIY Brpuu

a Ha4 = aI/ICK + Bl'[pl/IM. JIeB

HJIn A pau = Aucx '_BnpnM. npas.

B 311X BBIpaXeHUIX Brpum. nes — JIEBBIN, @ Brpuw. npas. — IPaBbI IPUMBIYHBIA YIOJI.

JIns KOHTpOAS IUPEKIMOHHBIA YTOJN @ gy OOBIYHO OMNPENCISIOT JBAXKIBI B

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

0OOCHOBAHMS U COOTBETCTBYIOMINX HM3MEPEHHBIX PUMBIYHBIX By 11 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 HOMHHTb, YTO Aucx - AMPEKIHMOHHBIA yrol
HAIPABJICHUS «BEPILMHA TIOJMIOHA - OMOPHBIN TYyHKTY.

Ecmu (al a0 — a'!) <2 T, roe T — TOYHOCTH OTCYETA 110 TOPU3OHTAILHOMY
KPYTy TEOJOJNTA, TO 332 OKOHYATEIbHOE 3HAYEHUE a.q HPHUHUMAIOT CPEIHEE
apu(pMETHUECKOE, OKPYTIIAEMOE JI0 JAECATHIX J0JeH MUHYTHI

Auaw =12 (alnaq + allﬂaq )

B MCKIIIOUMTENBHBIX CIIydasX IPH HEBO3MOKHOCTH IPUBSI3KH T€O0TUTHOTO
X0/1a K yHKTaM 00OCHOBAHHUS BMECTO dypq  HOJIB3YIOTCS U3MEPEHHBIM 3HAYEHUEM
MAarHMTHOTO a3UMYTa A, yaq HAYAIEHOW CTOPOHEL



2. Beraucnstior cymmy 2 B,y M3MEPEHHBIX BHYTPEHHHMX YIJIOB IMOJIMTOHA M
BBIITUCHIBAIOT €€ UTOTOM B Ipade 2 BeJTOMOCTH.

3. Beraucasior yriioByro HeBs3Ky 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 fg pacnpenensroT ¢ 00paTHBIM 3HAKOM MEXKTy H3MEPECHHBIMH YTIIaMHU.

[Ipy OTHOCHTEIHPHOM PABCHCTBE CTOPOH TIIOJMIOHAa yIiioBas HeBsizka fp
pacrpenensercs NOPOBHY MEKIy Bcemu yriamu. Koraa JUIMHBI CTOPOH PE3KO
pa3IUYHBl, TO B YIIBI C KOPOTKMMHU CTOPOHAMH BBOIAT HECKOJIBKO OOJIBIITHE
norpaBku. [lonpaBku, OKpyriaeHHBIE 10 JECATHIX JIOJE€A MUHYTHI, BBITACHIBAKOTCA
C UX 3HAKaMH HaJl 3HAYCHUSIMU COOTBETCTBYIOIINX U3MEPEHHBIX YIIOB. [Ipu 3TOM
CyMMa IOIPaBOK JOJKHA PABHATHCSA HEBSI3KE C OOPATHBIM 3HAKOM.

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

ai=ai1t 180°- B npas, ucnpi
3amuChIBas pe3yJbTarhl B rpady 3 BEIOMOCTH.

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

Ecnu B mponecce BBIYMCICHUN AUPEKUMOHHBIA YroJl KAKOH-TM00 CTOPOHBI
okaxkercs OonpmmM 360°, To or Hero HyxHO oTHATE 360°. B pesymbrare
MOCIICIOBATEILHOTO BBIUMCIIEHUS] JTUPEKIHOHHBIX YTIJIOB CTOPOH COMKHYTOTO
MOJIUTOHA JIOJKHO OBITH MOTYYEHO 3HAYCHUE Ayay JUPEKIIMOHHOTO YTJIa HAaYaIbHOU
CTOPOHBI.

5. [lpupaiienne KOOpIMHAT BBIYUCIAIOT MO GopmynaM Ax=cos a; Ay =
Sin & — BBIYMCIICHHUS BBIMCHIBAIOT B rpady 6 BEAOMOCTH BBIUMCICHHS KOOPIMHAT,
yKa3bIBasi 3HAKM KOCUHYCOB 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
CYMMHPYIOT IO KQXJI0H OcH, mmoiry4ast 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. BeIUHCISIOT UCTIPABJICHHBIE 3HAYCHUS IPUPAIICHUI 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  IOCJICAOBATCIIBHO BBIYMCJIAIOT
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 IyYHKTOB I10 IPSIMOYTOJIBHBIM KOOpJAUHATaM.
Hanecenue cutyauuu o abpucy.
Odopmienue mniaaHa B TYIIH.
1. KoopanHaTHast ceTka CTpOUTCS B BUJI€ CHCTEMBI KBaIpaTOB CO CTOPOHAMU
10 cM. O61me pazmeps! ycranoBieHbl: 40x40 cm ais miaHoB maciurada 1: 5 000 u
50x50 cM nsis mw1aHoB 0ojiee KPYyIMHBIX MacIiTaOoB.

2. HaHeceHue OMOpPHBIX ITYHKTOB IO NPSIMOYTOJBHBIM KOOpAWHATaM. /[l
ATOrO0 CHayaja OMNPEAENSIIOT KBaJpaT CETKH, B KOTOPOM JOJKEH HaXOAUThCS
HAKJIaJbIBAEMbI MYHKT. 3aTEM Ha MPOTHUBOMOJIOKHBIX CTOPOHAX ATOr0 KBajapara
OTKJIQJIBIBAIOT B3AThIE B CTBOP M3MEPUTENS MO MOMEPEYHOMY MaclITaly OTpE3KH,
COOTBETCTBYIOIIME PA3HOCTSAM OJHOMMEHHBIX KOOPAMHAT IIYHKTA M «MJIaJIIei»
(cropoHa KBajapaTa, 3HAaYeHHE KOOPAMHATHI KOTOPOM MEHbIIE 3HAYECHMS
COOTBETCTBYIOIIEH KOOPAMHATHI HAHOCHUMOIO ITYHKTa) CTOpPOHBI KBaJpara.
PacxoxieHre B MOJIOXKEHUH IMyHKTa Ha IUIaHE HE JOJDKHO ObITh Oosbiie 0,2 MM.
[IpaBUIBHOCTh HAKJIAAKM 2-X COCEAHMX IYHKTOB THIPOBEPSAIOT 110 JIJIMHE
TOPU30HTAJILHOTO MOJIOKEHUS MEXIy HUMHU. [ 3TOro GepyT Mo momepeyHoMy
MaciiTady B pacTBOpP HM3MEPUTENS OTPE30K, COOTBETCTBYIOIIMM BBHIYMCICHHOMY
3HAYEHUIO TOPU3OHTAIBHOIO TMOJOXKEHUS, OAHY HOXKY HW3MEpUTENsl CTaBAT B
NpeabIAyIuid HAHECEHHbIH MYyHKT M CMOTPSAT, COBIAJAET JU BTOpPAs HOXKa C
TOJIKO YTO HAaHECEHHBIM MyHKTOM. PacxoxiaeHue He NoKHO mpeBocxoasT 0,2
MM. [ns Toro, 4to Obl yOeauThCA, YTO HAMpaBICHUE HAHECEHHOW JIMHUU
COOTBETCTBYET €€ AUPEKIIMOHHOMY YTy, UCIIOJIb3YETCs] TPAHCIIOPTHP.

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

oD E



4. OdopmiieHre TUTaHA TIPOU3ZBOJUTCS B COOTBETCTBUU C OOS3aTEIHHBIMU
YCIIOBHBIMU 3HAKaAMHU.
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:

['eomeTpruyeckoe HUBETUPOBAHUE SBISETCS (PAKTUUECKHM OCHOBHBIM METOAOM
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 BBIMMOJHCHUA JAHHOI'O 3adaHUs Br1 AOJKHBI TTIOJYYHUTh HA4YaJIbHbBIC
HaBBIKH pa60T1>1 C HUBCJIIMPOM.

IIpu BbINONHEHUU 3a1aHusd Bbl JOJDKHBI 10Jb30BATHCA PEKOMEHIOBAHHBIMU
npenojaBaresieM Y4eOHbIMU TOCOOUSIMU U KOHCTIEKTOM JICKITUH.

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

|
i

Bmupnuil vy l

Pucynox 19

1. I'ne onpenensiemast BeTUYnMHA

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  HHUBEIUpa  C
HUAJIMHIPUYECKUM YPOBHEM.

3amaua Ne 3. Ilognumwure Havano W KOHEI] B OHU(PPOBKE YEPHOW U KpPaCHOU
CTOpOH, UCTIOIb3yeMbIX Bamu peek (pucyHok 20).



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

3anaya Ne 4. V3yunte OCHOBHBIE YacTH, A€TAJIM U ocH HUBenupa H3

Pucynok 21

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

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

3agaua No 5. Vkaxkure Ha puUCyHKE 22 TpaBUIBHOE IMOJIOKEHHE MY3bIpbKa
KOHTAKTHOT'O YPOBHSI IMEpPEJl OTCUETOM IO peike. YKaKUTe, KAKUM BUHTOM HAaJl0
JIEUCTBOBATh.
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PucyHnok 23

3amaua Ne 6. Ha pucynke 23 mnoka3aHo moje 3peHusi TpyObl HHBEIHpA.
[IpousBecTr OTCUET IO HUTH ISl ONPEEIICHUS 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:
Pesynprar:
TpeThs moBepka (MOPSIOK BHITOJIHEHUS YCIOBUS IPOUIUTFOCTPUPYHUTE YEPTEIKOM).
VYcinosue:
CxemaTH4eCcKUil yepTex
a.
6.
Pesyinbrar:

[Topsimok ucnpaBiieHus (FOCTUPOBKH):



BriBOIBI:

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

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

['eomeTpruueckoe HHUBENUPOBAaHUME HauboJiee PACIPOCTPAHEHHBINH CrIOCOO.
Ero BBINOJIHAIOT ¢ MOMOIIBK HUBEIUPA, 3aJAOIIETO TOPU3OHTAIBHYIO JIMHUIO
HuBeMpoBaHus. CyIIHOCTb T€OMETPUYECKOrO HUBEIMPOBAHUS COCTOUT B
cienyomeM. Husenup ycraHaBiauMBalOT  TOPU3OHTAIBHO W IO peHKaM 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 wn3bexxanne ommOOK B 3HAKE NPEBBIIIEHUS TOYKY, OTMETKa KOTOPOM
W3BECTHA, CYUTAIOT 3aJHEH, a TOYKY, OTMETKA KOTOPOM ONPENEISAIOT - MEPEIHEN,
T.€. IPEBBILIEHUE ITO BCETAA PA3HOCTh OTCUETOB Haszad W Bnepexa. MHorma orcuer
[0 pEWKE Ha3bIBAIOT «B3MVISIAOM» W IO3TOMY IIPEBBIIEHWE PABHO «B3TILALY
Hazal» MHUHYC «B3IVISIAYy BIEpea». MECTO yCTaHOBKM HUBEIMpPa HA3bIBACTCS
craniueit. C ogHOW CTaHIIUU MOXHO OpaTh OTCUETHI MO peHKaM YCTaHOBJIECHHBIM
BO MHOIMX TOYKax. [Ipm 3TOM mpeBbIIIEHHME MEXAY TOYKAMH HE 3aBUCHUT OT
BBICOTBI HUBEJIMPA HAJ 3eMJICH. J[JIs1 BBIYMCIIEHUSI OTMETKU UCKOMOM TOYKH MOYKHO
MPUMEHUTH CTIOCO0 BhIUMCIIeHUs Yepe3 ropu3oHT npuodopa (I'TI). Eciu k otmeTke
TOYKM A npubaBUTH OTCUET MO pelKe Ha TOo4Yke A, TO MOJYYUTCS OTMETKa
BU3MPHOM OCH HUBENIHMpa. JTa OTMETKa Ha3bIBAETCsl TOPU30HTOM mpubopa. Ecinu
U3 TOPU30HTA MPUOOpa BHIYECTh OTCYETHI HAa BCEX TOYKaX, B3SAThle Ha 3TOU
CTaHLHH, ITOJy4aTCsi OTMETKH 3THX TOYEK.

Ecnu nnsa onpeneneHus npeBbllieHUs] MeKy Toukamu A u B gocratouHo
OIMH pa3 yCTAaHOBUTh HHBEIUP, TAaKOW CIydail HA3bIBA€TCsl IPOCTHIM
HUBEJNMPOBAaHUEM. ECIM K€ MPEBBIICHHE MEXAY TOYKAMH MOYHO OIPEIEIUTH
TOJIBKO MOCJIE HECKOJIBKMX YCTAaHOBOK HUBEIUPA - CIHOKHBIM. [IpeBpIllIeHNE MEXTY
HUMM YCTAHAaBJIMBACTCA II0 CXEME IPOCTOro HuBenupoBaHus. Ilpm cioxHOM
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 ¥ TEXHHYECKOEe. XO0/Ibl HUBEITUPOBAaHUS 00Jiee HU3KHUX
KJIACCOB BCET/Ia OMUPAIOTCS HA IMTyHKTHI XOA0B 00JIe€ BHICOKUX KJIACCOB.

3apava. [lo pesynbrataMm reoOMETPUYECKOTO HHUBEIMPOBAHUS COCTABUTH IUJIAaH U
POAOIBHBINA MTPoduIs Tpacchl. Kakaplii CTyIEHT BBHITIOIHICT BapUaHT 3aJaHHBIN
IperoaaBaTeieM.
Ilocobus u npunaonesxicnocmu
XKypnan HUBETMPOBAHUS TPACCHI, MTUKETAKHAS KHUKKA, BEAOMOCTD MPSMbIX
U KPUBBIX, py4yKa, KapaHJall, KaJIbKyJIATOp, JUHEHKAa, MUUIMMETpOBas Oymara,
YyepTexKHas JOCKa, TOTOBAJIbHS, TPAHCIIOPTUP PE3UHKA.

llocnedosamenvrocms 8binoIHeHUs 3A0AHUSA

O6paboTka MaTepualioB reoMeTpuyeckoro HupenupoBanus. [loctpoenue
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 yIjaM IOBOPOTA WM JJIMHAM IMPSMBIX OTPE3KOB TPAcChl M HX
pymOam. B yrmax moBopoTa MOKa3bIBalOT AaHHBIC Il  pa3OMBKU KpPYyroBOU
KpuBOil. Ha mpsMbIX ydacTKax Tpacchl HAHOCAT MUKETHBIE U IUIIOCOBBIE TOUKHU U
MOTIEPEYHUKH; BBIMIUCHIBAIOT PYyMO M JUIMHY TPSAMOW BCTaBKH. 3aTeM II0
MarepuajiaM ChEMKH HAHOCAT curyauuto. Och Tpacchl W OTHOCAIIMECS K HEW
3alUCH MTOKA3bIBAIOT KPACHBIM LIBETOM, a CUTYAIIUIO YEPHBIM.

2. Cocrapienue npoaosibHOro npodusis Tpaccsl. OCHOBOH JJIsi COCTaBJICHUS
npoduiass CiIyXaT >KypHall HUBEIMPOBAHUSI TPACCHl, MHUKETAXKHAsI KHUXKA U
BEJIOMOCTD MPSMBIX U KPUBBIX.

[Ipodunb BeluEepUMBAETCS HA JTUCTE MUJUIMMETPOBOM Oymaru, ero mMacmrao
JUISl TOPU3OHTAIBHBIX paccTOsiHUM 00byHO B 10 pa3 MeHbuie macmirada ass
BepTUKaIbHBIX. [Ipodunu mopor u KaHajloOB dalle CTPOST B MacmTadbe s
ropu3oHTAIBHBIX pacctossHui  1:2 000 wmimm  1:5 000, a BepTUKAIBHBIX
COOTBETCTBEHHO B COOTBETCTBEHHO B Mactitade 1: 200 umu 1:500.

[TocTpoenue npodusiiss HAUMHAIOT C MPOBEACHUS MPSAMOMU, IJTUHA KOTOPOM
paBHa JUIMHE TPACCHI B BEIOpAaHHOM MaciiTabe (JIMHUU YCIOBHOTO Topu30oHTa). Han
Hel pasmemniaroT mpoduiib, a Tox HEW CceTKy mnpoduiis, Kyaa 3aHOCAT BCe
HEOOXOJMMBIC I €€ TOCTPOCHUS W JaJbHEHIEro MpOSKTUPOBAHUS JIaHHBIEC.
JIuHUIO0 YCIIOBHOTO TOPU30HTA M CETKY MPOQUIS BBUEPUUBAIOT YEPHOU TYIIIBIO.
JanpHeliinyo paboTy BBIMOJHSIOT B TAKOM MOCJIEI0BATEILHOCTH:

1) B rpade «paccTOSHHS» OTKJIQABIBAIOT a MPUHATOM MaciiTabe BHavaje
pacCTOSIHUST MEXIy NMUKETaMH, a 3aTeéM Bce IMpoMexyTouHble. OKOJ0 JIUHUM,
COOTBETCTBYIOIIEH IPOMEKYTOYHOM TOYKE, MOAINUCHIBAIOT PACCTOSHHUS 10



2)

3)

4)

5)

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

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

OT JIMHUM YCIIOBHOTO TOPU30HTAa BBEPX B NPHUHATOM JUISl BEPTUKAJIBHBIX
paccTosiHUi MaciiTabe OTKJIaIbIBAIOT OTPE3KH, COOTBETCTBYIOLIME OTMETKaM
BCEX NMKETOB W IUIFOCOBBIX TOuYeK. COEIMHUB BEPIIMHBI TAKUX OTPE3KOB,
MOJy4aloT «YEPHBIH MPOQPHIb», COOTBETCTBYIOIIMI BEPTHUKAIHLHOMY pa3pe3y
3€MHOMU [MOBEPXHOCTHU MO OCU TPACCHI B MPUHATHIX MaclTadax;

B rpade "curyauus" OpoBOIAT MOCEpEIUHE MNPSIMYIO JMHUIO (Tpaccy) H B
MaciITabe A TOPU3OHTAIBHBIX PACCTOSIHUM CTPOSAT IO JTaHHBIM MHUKETaKHOM
KHWKKHU (BBIIPSMIICHHBIN) IJIaH TPACCHI;

B rpade "miaH JUHUK" MO JAHHBIM BEAOMOCTH NIPSMBIX UM KPHUBBIX HAHOCS
npsiMyto (Tpaccy) € pa3pblBaMH B TOUKax Hadaja M KOHIa KpuBblX. Ha npsmoii
NOJIUCBHIBAIOT JUIMHBI U pyMObl mpsMbix BcTaBok. B Toukax HK u KK
IIPOBOAAT KOPOTKHE OTBECHBIC JIMHUHU, OKOJIO KOTOPBIX IOAIKCHIBAIOT
paccTtosiHusL 10 Ommkalimx nukeToB. KpuBble mokasbiBatoT Ayramu. Ecium
KpuBasl (Tpacca NOBEpHYyJa BIpaBO), AYry MPOBOAAT Haa MPsSMOH, eciu
BOTHyTast - Haj Heu. [lom Ayrol 3amuchIBalOT JaHHBIE, XapPAKTEPU3YIOIIHE
KpuByto. Llenble KMIIOMETpPBI TpacChl OTMEYAKOT KPYKKaMH TUAMETPOM 6 MM,
IIPABYIO UX MOJOBUHY 3AJIMBAIOT TYLIBIO.

3anonHeHUE OCTAJIbHOM dYacTu mpoduias TPOM3BOASIT B Ipoliecce

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 padoTsi:
Ha mucre mummmmerpoBod Oymarn mocTtpoiite mnpoduiab 1o JuHUU 1-2

MOJINTOHA, COXPAHMUB JJII TOPWU3OHTAIBHBIX PACCTOSIHMM MaciiTald TulaHa; s
MOCTpOEHUsT BbICOT MacmTab npuHath B 10 pa3 kpymree. [Ipoduns odhopmuth
corjacHo o0pasiry (puc.36).

YkazaHud K BBIIOJHEHUIO;
[TocTpoenune npoduiis HaYaTh C MTOCTPOCHHSI CETKHU:



-B KaueCcTBE XapaKTEPHBIX TOUEK, O KOTOPBIM CTPOUTCS MPOQPHIIb, IPUHATH
TOYKHU IIEPECEYEHUs JIMHUM |-2 C TOpU3OHTAISIMA M XapaKTEPHBIMHU JIMHUSMHU
penbeda;

- OINpEAENIUTE BBICOTHI TOUEK NEPECEUEHMSI IUHUU NPOPUIIS C TOPU3OHTAISIMH;

- 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.);

- HWCIOJIb3Ysl TMOMEpPEYHbI MacIITad ONpEeAeNTUTh ATUHBI 3TUX OTPE3KOB B
MEeTpax M BBIIMCATh HMX B TIpady TOpPU30HTaIbHBIE NpoJokeHud. lIpoTus
MOJIyYE€HHBIX Ha CETKE TOUYEK (B Tpade BBICOTHI) BHIITUCATh COOTBETCTBYIONINE UM
BBICOTHI;

- JJI TOrO 4TOOBI BEPTUKAJIbHBIE OTPE3KH HE ObUIM CIMIIKOM BBICOKUMU JJIS
Ha4aJbHOW JIMHUU NPO(Uis BEIOUPAIOT YCIOBHYIO;

- I8 TOCTPOEHHs COOCTBEHHOro Mpoduis MO MNEePHEHAUKYISIpaM U3
3a()MKCUPOBAHHBIX TOUEK OTKJIA/bIBAIOT B MaclITabe pa3HOCTU MEXKIY BBICOTaMU
TOYEK M YCIOBHOM BBICOTOM. COEOUMHUB KOHIBI OTJIOXKEHHBIX OTPE3KOB
OPSIMBIMU, MTOTYYatOT JUHUIO TPOUISI MECTHOCTH;

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

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

[Tpodwnb mo nuHMM 1-2

BriBOIBI:

IIpakTnueckasi padora Ne9.
Tema: [loaroroBka JaHHBIX /1JIsl BLIHOCA B HATYPY NPOEKTHBIX 3J1IEMEHTOB
Ilean padoThI: HAYYUTH CTYACHTOB IMOJATOTABINBATh PA30MBOYHBIA YEPTEIK U
BBITIOJTHATH PACUEThI U1 BRIHOCA B HATYPY MPOEKTHOT'O JICMEHTA.

Xoxa padoThi:

CymHocTh paboThl cocToUT B cienytomeM. KnueHTt 3akazan Bameil gupme
BBITIOJIHATh BEPTUKAILHYIO TUIAHUPOBKY YacTH ydacTKa Ieped KOTTEIKEM B
IEJISIX CTPOUTEIHCTBA TEHHHUCHOTO KOpPTa W JEKOPAaTUBHOTO OJIarOyCcTpOMCTBa
yuactka. [nomaaes yyactka npumepHo paBHa 0,6 ra.

Jlnst pa3paboTKu TPOEKTa BEPTUKAIBLHON IJIAHUPOBKHU TPEOYEeTCS 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 KBaapaToB co ctopoHamu 20 M (puc. 30).

AMaq =330°30"

B BepmmHax kBajpaToB 3a0MThI KOJBIIIKA BPOBEHb C 3€MJIEH U CTOPOXKKH, Ha
KOTOPBIX MOJIMUCAHBI 0003HAYEHUSI BEPIIMH MO MPUHIUIY 0003HAUYEHHUS KIETOK
maxMatHoM Jockd. OJHOBPEMEHHO C pa30MBKOM BBINOIHSIACH M ChEMKa
AJIEMEHTOB CUTYallMM METOJIOM MEPIECHIUKYIIAPOB. [ OpueHTUpOBaHUS TUHUN
m1aHa ObUT U3MEPEH MarHUTHBIA a3uMyT CTOpoHBI a — d. Ero 3nauenne A™,q =
330°30'.

3aTeM MPOU3BEACHO TEXHUUYECKOE HUBEIMPOBAHUE BEPIIUH KBAJIPATOB C ABYX
cranuui. llopsimok HuBenupoBanus mokazaH Ha pucyHke 30. Bce orcuersi
3alMCcaHbl Ha TIOJIEBOM cxeMe (puc. 2) OKOJIO BEpIMH KBaapatoB. Ha cBs3yromue
TOYKH, OOBEJCHHBIE Ha PUC. 2, 3 KPY>KKOM, CIEJaHbI JIJIi KOHTPOJISI OTCUYETHI C
nByX cranuui. ['panuiia cranimii ykazana nyHkrupom (al, a2, B1, B2). Kontpomns
PaBUILHOCTH CBSI3U (pabOT) CTAHIIUHM BBITIOJIHAETCS O opMyJie: a;+By=as+B1, B
o0IeM ciydae CyMMBbI HAKpeCT JIeKAIIUX OTCUETOB MOTYT OTJIMYATHCS OJIHA OT
npyroii He Oonee yeM Ha 5 mM. llepemaua BbICOTHI ObLIa BBIMOJHEHA Ha
CBSI3YIOIIYIO TOUKY da.

3agaua Nel: I[lpousBectu 00paOOTKY HCIIOJIHUTEIBHON TOJIEBOM CXEMBbI
HUBEIUPOBAHUS TMOBEPXHOCTU MO KBagparam (cMm. puc. 31), cocTaBUTh IJIaH
yuactka B maciurade 1:1000. BeimoaHUTE HHTEPHOIUPOBAHUE TOPUZOHTANIEH MTPU
BbICOTE ceueHus penbeda 0,25 M. BBINOJHUTE PUCOBKY penbeda U BbIUEPTUTH
maH. Hgs =

Hcxonnast BbicoTa cBs3yrouied Touku d4 3amaercs mnpemnojgaBaresieM (IO
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 IpruOopa.

FH| =

FHIH =

FH”” =

FH“III — l—‘Hcp” —

[TosicHeHUS K BBITIOJIHEHHUIO PaboT

CrenaiiTe KOHTPOJIb HUBEIUPOBAHUS IO CBA3YIOIIUM TOYKAM.

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

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

Breruncnute ropu3oHT pubopa 1 BICOTHI BEPIIIMH KBAAPATOB i cTaHiuH .

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

I'TIl = HI/I3B+ a0,



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

ap — OTCYET MO peiike Ha 3TOM Touke (B JIaHHOM cllyyae Hajlo Oparh OTCYET
a1=0,833 M, TOJy4YeHHBIH C TMEPBOM CTAHIIMU, TaK KaK TOPH30HT mpudopa
onpenensiercss s craHuuu [). IlodyueHHoe 3HaueHHE TOPHU30HTA MpUOOpa
BIIUIIUTE Ha MOJIEBYIO CXEMY B COOTBETCTBYIOIIEM MecTe. 3aTeM 1o popmyre

Hi =ITI1- ai

rae Hi — BeicoTa BepIuH, ONpeaeasseMbpIX s CTaHIuH [;

al — OTCYeT M0 peiKe Ha ATUX BEepIIMHAX (110 YEPHOW CTOPOHE) BBIYUCIIATE
BBICOTHI BCEX BEPIIMH B IPaHUIIAX, OMPEACIICHHBIX ISl CTaHIUH 1.

[locnenoBaTrenbHO MOMy4YaeMble 3HAYEHHSI BBICOT 3alMIIMTE HA IOJIEBYIO
CXEMY PsIIOM C COOTBETCTBYIOLIEH BEPIIMHOW KBAIpaTa.

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

JIJ1s1 KOHTPOJI TOPU30HTA MPUOOPA BHIYUCIUTE €TI0 TPU pasa (Tak Kak BBICOTHI
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.

BricoTbl BepmimH B rpaHulle cTaHiuu [I BBIUHCHSIOTCS aHAJIOTHYHO IO
dbopmyiie

Hi= rH”-Bi

Y 3aIUCBHIBAIOTCSl Y COOTBETCTBYIOIIUX BEPILIHH.

CocrtaBbTe ToOmorpapuyueckuil IJIaH MO pe3yJbTaTaM HUBEIUPOBAHUS TIO
KBaJIpaTaM.

Ha nucte ueprexHoii Oymaru B macmtade 1:1000 noctpoiite ceTky KBaapaToB
co ctopoHamu 20 M M HaHECHTE MO MpoMepaM dJIeMeHTbl cutyauuu. Ha muian
BBITTUIIINTE BBICOTHI BCEX TOUEK (BEPIIMH), OKpyTJisast 3HadeHus 10 0,01 m.

[IyTeM HMHTEpHOJMPOBAHHUS O CTOPOHAM KBAJPATOB HANAUTE MOJIOKECHHE
TOYEK C BBICOTaMH, KPaTHBIMHU BbICOTE cedueHus penbeda 0,25 M (Mcrosib3ys Kak
rpaguuecKuil METol, TaK U MHTEPIOJIMPOBAHUE «HA TJIa3).

Toukn € OJMHAKOBBIMM BBICOTAMU COCIMHUTE IUJIABHBIMU KPUBBIMU-
TOPU30HTAISIMHU.

[IpousBeauTe «yKJIaaKy» TOPU3OHTAJCd M TMOIIUIINATE BHICOTHI TOPHU30HTA
nei, kpatubie 0,5 M.

HanmomunaeM! BbICOTBI MOANKMCHIBAIOT B pa3pbiBaXx rOPU30OHTANIEH TaK, YTOObI
ocHOBaHue QP ObLIIO 0OpaIIeHO BHU3 MO CKaTYy.

PaboTy B kapaHamie npebsiBUTE MPENoAaBaTeNIo.

4. BpruepTuTe IU1aH TYUIbIO.

Bce »nemeHThl 1maHa: HAANUCH, YCJIOBHBIE 3HAKU (32 HCKIIOYEHHUEM
TOpPU30HTAJE) BBIYEPTUTE YEPHOW TYIIbIO; TOPU3OHTAIM UM HMX BBICOTHI
BBIYEPTUTE KOPUYHEBBIM IIBETOM. BeplIuMHBI KBaJpaTOB Ha IUIAHE MMOKAXUTE
TOYKaAMH.

Ha pamke mana cnenaiite Haanuck: « Tomorpaduuecknii mian yuactka No ».



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

BriBOIBI:
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