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BBeneunue

Terpagps cocTaBiieHa Uit OOYyYarOIIUXCS  CIEIUAIbHOCTH
21.05.04 «T'opHoe neno» mjis OKa3aHUs METOJMYECKON MOMOIIM MPpHU
BBITIOJIHCHUU MMM JITA0OPAaTOPHBIX pabOT M COCTaBIECHUU OTUYETA TIO
mucturinae «I'eome3us.

B cootBercTBUU ¢ paboueil mporpamMmoil JTUCIUILIMHBI CTY/ICH-
ThI JIOJDKHBI BBITIOJTHUTH CEMb JIA0OPATOPHBIX padoT.

JlabopatopHbie paboThl Ne 1-3 mocTaBlIEHBI JJIS TOr'O, YTOOBI
CTYJICHTBl HAy4WINCh PEIIaTh T'€OJ3MYECKHEe 3a1a9M MO Tonorpadu-
YECKUM KapTaM U TIJIaHaM.

JlaGopaTtopubie paboThl Ne 4—6 npenHa3HAYCHBI JJI1 U3YyUYCHUS
OCHOBHBIX T€OJIE3MYECCKUX MPUOOPOB M HHCTPYMEHTOB, TaKUX Kak
IJIAHUMETP, TEOJIOJUT U HUBEIIHUP.

B naGopatopHoii pabote Ne 7 CTyA€HTHI 3HAKOMATCSI C OLICHKOM
TOYHOCTH I'€0AC3UUCCKUX N3MEPEHUM.

B pesynbrare BhIMOJHEHUS JTaOOPATOPHBIX pabOT CTYyACHT AOJI-
KEH yMETh:

— pelaTh MHXEHEPHBIE 3aa4M 10 TOMOrpaduIeCKUM IUIaHaM U
KapTam;

— BBITIOJTHATH TOBEPKH W IMPOM3BOJUTH M3MEPEHHUS TeoJe3udc-
ckumu npuoopamu (tutanumetpamu III-M u PLANIX, teononurom
2T30M, nuenupamu H3, H3K);

— oOpabaThIBaTh Pe3yabTaThl H3MEPECHHH C OIICHKONH TOYHOCTH.

TeTpanb comepKUT CIIpaBOYHBIC MaTepHabl, TAOJUIIBI M BEJO-
MOCTH IS 3aIllOJIHCHHUS PE3yJIbTaTOB H3MEPEHHM, TUTYJIBHBIN JIUCT
(mpui. 1), Tomorpadudeckyro kapty macmrada 1:10000 (mpun. 2),
KOHTPOJIbHBIE BOIMPOCHI MO KaXJAOMY 3aJaHHUIO, CIIMCOK OCHOBHOM H
JOTIOJTHUTENILHON JTUTEpaTyphl, a TAKXKE SIBISETCA PYKOBOJCTBOM JIJIs
CaMOCTOSITEILHOTO 0(pOPMIICHHS OTUETA O Ja0OPATOPHBIM paboTaM.

TpeboBanus, npeabsBIIeMbIE K 0(POpMIIEHUIO paloT:

1) 3amucy BBITIOJIHATH aKKyPAaTHO PYYKOMH;

2) WCIIpaBJICHUS 3aMUCEN OCYIIECTBIATh 3aUYEPKUBAHUEM OIIIU-
004YHBIX (P, MPABIIHLHOE YHUCIIO 3aIMUCHIBAThH PAIOM;

3) cobmroaTh mpaBUia OKPYTICHUS YUCET,;

4) moncué€T pe3yabTaTOB BECTU C HEOOXOIUMON TOYHOCTHIO.



JlaGopaTopHas padora Ne 1

YI'JIOBBIE U IMHEWHBIE U3MEPEHUS
HA TOHOI'PAOUYECKUX IIJNTAHAX

Hean paGoThl: MpUOOPETEHUE HABLIKOB B YBEPEHHOM IOJIb30-
BaHUU TOMOTPAPUUECKUMH KapTaMH MPU PEIICHUU M0 HUM HauboJiee
pacrnpoCTpaHEHHBIX 3a]1a4.

Macwmabom Ha3bIBaeTCS OTHOIICHHWE JIMHBI OTpe3ka O Ha
IUTaHE K €ro JUTMHE (TOPU30HTAIBHOMY MPOJIOKEHHUI0) S HA MECTHOCTH

1 d S
= M=—. (1)
M S d
Yucnenuuwlti macuima6b 3aNMUCHIBAIOT B BHUJE APOOH, IJE YHCIIH-
TeJb BCETJa PaBCH CIUHMIIC, a 3HAMCHATEIh — CTEIIEHb YMCHbBIIICHUS
n300pakeHus TpeIMeTa IO OTHOIICHUI0 K camMoMy TMpeaMETYy.
Hanpumep, kaptel Mmacmradbor 1:1000; 1:25000; 1:500 u T.x.
Jlunetinolti macuwimab npeacTaBisieT co0oi rpaduyecKkoe M300-
pakKeHHe YHCICHHOTO MaciiTada: OTPe30K IPSMOM, pa3/IelICHHBIM Ha
paBHBIC YacThU. Ero Mcnonb3yroT mpu OOJBIIOM 00bEeMe U3MEPUTEIb-
HBIX padoT (puc. 1).

1:1000
B 1 cantumerpe 10 meTpoB
20 0 20 40 60 80 M
LTI TTITTT] | | I |
OCHOBAaHHE d = 2 CM S=74m

Puc. 1. JIuneiiabiii Mmaciurad

Tlonepeunviii macuimad TPUMEHSIOT JIJIS1 TOTO, YTOOBI TTOBBICUTH
TOYHOCTb JIMHEUHBIX U3MEPECHUN.
TodHOCTH TIONIEpEYHOTO MaciTada onpeaesieTcs mo Gopmysne

_am 2
 mn’ )

r€ M — YUCIIO JIeJICHUH OCHOBAaHHWS MaciuTada Mo TOpU30HTAIU; N —
YUCJIO0 JACNCHUN MO BEPTUKAJIN; @ — OCHOBaHHME MaciuTaba; M — 3HaMme-
HaTeJb MaciiTaoa.

t



3amaya 1. Kakomy paccTOsiHUIO Ha MECTHOCTH S COOTBETCTBYET W3-
MepeHHbINH 0Tpe30k d (McXoaHble JaHHbIE B Ta0. 1).

1:25000 d= cM = M
1:5000 d= cM = M
1:2000 d= cM = M
1:1000 d= cM = M
Tabnuna 1
I/ICXOI[HBIG JAHHBIC IJIs pCIICHUA 3a1a4r 1

Bapuant | Otpe3ok, d | BapuanT | Otpesok, d | Bapuant | Otpesoxk, d

1 19,4 10 7,2 19 6,8

2 7,7 11 20,3 20 7,8

3 5,0 12 12,8 21 22,7

4 3,6 13 10,6 22 8,6

5 14,5 14 17,0 23 25,5

6 54 15 6,2 24 9,8

7 7,9 16 9,0 25 10,7

8 13,7 17 11,5 26 4,6

9 2,9 18 15,8 27 22,6

3amgaua 2. OnpeaenuTh JUIMHY OTpe3Ka Ha KapTe 0, COOTBETCTBYIOIIYIO
WU3MEPEHHOMW JIMHUH S Ha MECTHOCTH (MCXOJIHBIC TAHHBIC B TA0I. 2).

Macmra6 1: ; S= M; d= CM.
Tabmuia 2
I/ICXOI[HBIC HAHHBIC IJIsI pCIHICHUA 3a4a9N 2us
Bapuant Jlmisa Macmrab Bapuant Jlnmsa Macmtab
JTUHAH, M JIMHHUH, M

1 104 1:500 14 108 1:1 000
2 61 1:1 000 15 92 1:2 000
3 16 1:500 16 900 1:25 000
4 135 1:1 000 17 58 1:1 000
5 92 1:2 000 18 137 1:1 000
6 1165 1:5 000 19 29 1:1 000
7 69 1:1 000 20 197 1:1 000
8 107 1:1 000 21 495 1:5 000
9 37 1:500 22 94 1:2 000
10 3050 1:25 000 23 112 1:2 000
11 248 1:1 000 24 260 1:5 000
12 715 1:5 000 25 650 1:10 000
13 1375 1:25 000 26 342 1:2 000




3amaya 3. OnpenenuTh MacmTad KapThl, €CIM HU3BECTHBI TOPU30H-
TaJbHOE MPOJIOKEHUE JIMHUU S, HA MECTHOCTHU U €€ MPOEKITUs Ha Kap-
te d (ucxoaubIie JaHHbBIC B TA0M. 3).

S= M d= MM  Macmra0 1:

Tabnuua 3

Hcxonuble naHHBIE 171 pEIICHUA 3a4a4u 3

Bapu- S, M d, mm Bapu- S, M d, mm Bapu- S, m d, mm
aHT aHT aHT
1 631 25,24 11 166 33,2 21 34,4 17,2
2 38 19 12 276 138 22 475 47,5
3 15,4 15,4 13 9000 18 23 64,7 64,7
4 664 66,4 14 142,2 71,1 24 296 59,2
5 4000 80 15 331 13,24 25 162,8 81,4
6 757 75,7 16 1856 | 37,12 26 79,7 79,7
7 381 15,24 17 121 12,1 27 95,9 95,9
8 96 19,2 18 61 30,5 28 360 72
9 20,1 20,1 19 109 10,9 29 256 51,2
10 176 88 20 38 19 30 906 90,6

3amaya 4. Y4acTok 3aCTpOMKM MOPSIMOJIMHEWHOW (POPMBI Ha IJIaHE
macmtaba 1:M umeeT pasMepsl: jmHA 1, mmpuHa . OnpenenuTs
dakTHueckrue pa3Mepbl ydyacTka (JUIMHA Sp, MHUpPHUHA Sp) M €ro Iio-
m1aab (BapuaHThI B Ta0MI. 4).

Maciitab d,= MM d,= MM
1: Sl = M Sg = M
[lnomanp yyactka S = M°
Tabnuia 4
HcxonHble faHHbIC JIsI peIIeHus 3a1auu 4
Bapu- Pasmepe! yuacTka Bapu- Pa3meps! ygacTka
mmiHa | mupuHa | Macmtad JUIMHAa | mmpuHa | Macmrab
aHT aHT
dy, Mm d,, MM di, Mm | dy, MM
1 2 3 4 5 6 7 8
1 210 100 1:5000 16 224 83 1:10000
2 67 41 1:1000 17 76 49 1:25000
3 68 92 1:10000 18 83 54 1:2000
4 28 43 1:1000 19 249 102 1:5000




[Iponomxenue Tadm. 4

1 2 3 4 5 6 7 8
5 184 82 1:5000 20 126 103 1:2 000
6 66 81 1:2000 21 92 97 1:5000
7 42 41 1:10000 22 200 44 1:25000
8 248 46 1:5000 23 247 62 1:5000
9 58 43 1:1000 24 34 84 1:5000
10 211 64 1:2000 25 234 61 1:10000
11 100 55 1:25000 26 107 47 1:25000

3apaua 5. OnudpoBarh B COOTBETCTBUU C 3aJIaHHBIM MacCIITaOOM T10-
nepeuHbid MacmTad. OnpenenauTb TOYHOCTh TONIEPEYHOro MaciiTada t

Y OTJIOKUTH 3a/IaHHYIO JJUHUIO (MCXOJIHBIC JAHHBIC B TA0JI. 2).

Macmrab 1:

t

_am

.S =

M.

1. Yrto Takoe macutad KapThi?

KoHTpoJIbHBIE BONIPOCHI

2. Ha kakue BUIIBI JETATCS KapThl B 3aBUCMMOCTH OT MaciiTaba’?
3. Kakue ObIBaroT BUIIBI MacIiTaboB?
4. Yrto Takoe rpaduyueckas TOUHOCTh MaciTada?




JlabopaTopHas padora Ne 2

OIIPEJEJIEHUE KOOPJINUHAT
TOYEK HA TOHOI'PA®OUYECKHUX IIJTAHAX

Heab padoOThI: MO3HAKOMUTHCS C OPUECHTUPHBIMU HAIIPABJICHU-
MM, HAY4YUTHCSI OMPEACNISITh KOOPJAWHATHI TOUEK Ha Tomorpaduye-
CKOM KapTe U PEUIUTh NMPSIMYI0 U OOPATHYIO T'€0JIe3NYECKUe 3a1auH.

ITocoOusi M MPUHAMIEKHOCTH: Tororpaduyeckas Kapra mac-
mraba 1:10000 (mpuiokeHue), TUPKYIb-U3MEPUTEIIb, TUHEHKA, Mac-
mrTabHas JIMHEHKa, KallbKYyJISTOP.

Opuenmuposanuem JAuHUU HA3BIBACTCSA ONPENCIICHUE €€ TOJIO-
KECHUSI WJIM HAMNPAaBJICHUS OTHOCUTEIIBHO WMCXOIHBIX OPHUEHTHPOB. 3a
UCXOJHBIC TPUHUMAIOTCS HAITPABJICHUS:

1) uctunnoro (reorpaguueckoro) MepuaIuaHa;

2) MarHUTHOTO MEPUINAHA;

3) oceBoro MepuauaHa, T. €. 0CH X KOOPJAUHATHON CETKH.

1 OpUEHTUPOBAHUSA JIMHUN CIIY’KAT a3UMYTBhI: MAarHUTHBIN A,
UCTUHHBIN A,, TUPEKIMOHHBIN yroa o u pyMO I'. CBsI3b MEXKy OpUECH-
TUPHBIMM HaIpaBJICHUSIMU MPUBECHA B Ta0I. 5.

Tabnuua 5

CBs13b MEXAY pyMOaMu U a3UMyTaMu

HaCHIS CBs3b pyMOOB 3Ha£<H npupaiLe-
YerBepTH 1 UX (TaONMUYHBIX YT- HUM KOOpIUHAT
TUPEKIIMOHHBIX
HAaUMEHOBaHUS JITIOB (a3HMYTOB) JIOB) C IUPEKLHU- AX AY
OHHBIMU YTJIAMH

1-CB 0°-90° r=a + +
2 —-10B 90° — 180° r=180°—a — +
3-103 180° —270° r=o—180° — —
4—-C3 270° — 360° r=360°—a + —

3apmaya 1. Onpenenuth Ha kapte macmrtada 1:10000 qiuHBI 3a1aH-
HBIX JIUHUH S (M).

Sag = M, Sac = M, Spc = M.

3apaua 2. OpueHTUPOBaTh KapTy C MOMOIIBIO OYCCOIH.



3amaua 3. Onpenenuth TUPEKIMOHHBIC YTJIbl JIBYX HaIpaBJICHUH C
MOMOIIbIO TOMOTPA(PUIECKOTO TPaHCIOPTUPA. BBIYUCINTL 3HAUYCHUS
PyMOOB, UICTUHHBIX U1 MAarHUTHBIX a3UMYTOB.

OpHeHTHPHBIE HAIIPABIICHUS AB AC
JIMpEKIMOHHBIN YTOJ o
PymO r

Wctunnetii azumyt A"
MaruutHblif a3uMyT A"

3amaya 4. Onpenenutb NpsIMOYTOJbHbIE KOOPAUHATHL X U Y TodYek A
u B na kapre macmraba 1:10000, ucrnons3ys CETKy MPSMOYTOJIbHBIX
KOOpJUHAT.

3apava 6. Pemenue nmpsimoii Teo1e3ndecKom 3a1a9u

Jano: Pemenue:
XA = M AX = Spp CoSa. =
YA: M AY = SAB sinaL =
OAB — _ .
Sup = M Ap = Xp +AX =
HaﬁTH:XB:? YB:? YB:YA+AY:

3amava /. Pemenue oOpaTHOM reoAe3M4eCcKon 3a1auu

JlaHo: Pemenmue:
XA = M AX=Xg —Xp =
fi - M AY =Yg -V, =
Y, = v Sap= VAXZ+AY?=
Haiitn: tor = AY _ _
AX

r = arctgr = ; ;

AAB —




KoHTpoJibHBIE BONIPOCHI

1. JlaTe onpeierieHue TUPEKIIMOHHOTO yTiia U pyMoa.
2. YUTo Ha3bIBAECTCS MATHUTHBIM a3UMYyTOM?

3. UTo Ha3bIBAECTCS UCTUHHBIM a3UMYTOM?

3. Uto Takoe TabnuuHbiii yroy? Kak ero ucnosb3yroT?
5. YUTO Ha3bIBAETCS CKIOHEHWEM MAarHUTHOW CTPENIKU?

JlabopaTopHnas pa6ora Ne 3
ONPEJEJEHUE IIOIIAJIEM 1 OFBEMOB

Heabp padOTBI. M3YUYHUTh YCTPOMCTBO MEXAHWYECKOTO IUJIAHU-
metpa III1-M u snexkrponnoro mnanumerpa PLANIX, HayuuThcsa us-
MEpSATH IJIONIAIN Ha KapTe Pa3IuYHbIMU CIIOCOOAMHU.

IocoOust 1 mpuHaMIEKHOCTH: Tonorpaduueckuii mian 1:500,
po3pavHas najaeTka, KapaHall, JUHENKA, HUPKYIb, KAIbKYIATOP.

1. N3yuuts ycrpoiictBo minanumetpa I1I1-M. Ha3ath ocHOBHBIE
YaCTH IUIAaHUMETPA.
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2. B3sTh OTCYET MO CUETHOMY MEXaHU3MY IUIaHUMETpa

3. U3meputh 3aaHHyIO TUIOMIATh Y4YacTKa ¢ KPUBOJWHEUHBIM
KOHTYpOM Ha Iu1aHe macitada 1:500 ¢ nmomoiibo KBaJipaTHON HajeT-
KM 5X5 MM, pe3yJIbTaThl 3anucaTh B Ta01. 6.

TaoOsmuma 6
Onpenenenre mIomaan y4acTKOB KBaIpaTHOW MaJE€TKOU
KBaapaThl L[eHa ACIICHUA KomnuectBo
P KBaJpara C, M2 KBaJIpaToB N

N,, mosHbIe 5X5 MM

N,, HenoaHbIe 5X5 MM

N
[Tnomans yaactka P = C(N,, + 7”) =

/. 3yunth ycTpoiicTBO 3nekTpoHHoro rmianumerpa PLANIX,
O03HAKOMUTHCS CO 3HAUCHUEM (PYHKITMOHAJIBHBIX KJIABUIII U CUMBOJIOB,
oTOOpakaeMbIX Ha JUCILICE:

OFF — Bxmtouenue nutanus; START — roTOBHOCTh K Havaly M3-
Mepennii. Ha skpane gucruies nosisurcs 0; END — ucnons3yercs s
MIOBTOPHOTO MU3MEPEHUs OJHOM U ToM ke miomanau; READY — Beibop
equaul, u3mepenus, HOLD — ¢uxkcupoBanve B maMsTH 3HAYCHHM
miomaan Gurypsl. [Ipu mMOBTOPHOM Ha)kKaTUW 3TOU KJIABUIITKM MOKHO
MPOJ0JIKATh U3MepeHue. Pe3yabTaThl HaKaIJIUBalOTCS;

AVER — Beruuciienue cpeiHero 3Ha4eHus.

[IpousBecTr KOHTPOJIBHOE U3MEPEHUE TUIOIIAIN

P, =
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8. CpaBHUTH TOYHOCTh U3MEPECHUS TIJIONIAICH Pa3TMIHBIMA Me-
TojaMu (KBaapaTHOU najerkoi, mranuMerpamu PLANIX u TIT1-M),

9. Onpenenuth 00HEM FTOPHON MACCHI 110 TOPUIOHTATISIM.

O0BEM cio€B cuntath N0 hopmyse (3). Bepxuuii cioil NpUHSITH
3a KyIoJ, u ero 006&M cunTtaTh 110 Ghopmyiie (4).

|:)i T I:)i+1
V==, (3)
Ph
kano.va = ? y (4)

rae Pj, Piy — IUIOIIAI1 KPUBOJUHEHHBIX YUacTKOB; h — ceucHme penbeda.

KoHTpoJIbHBIE BONIPOCHI

1. Ilepeuncnure crnocoObl OMpeAeNIeHHs IUIOLAAM ydacTKa [0
IJIaHaM U KapTam.
2. KakoBa TOYHOCTB OIIPEACIICHHS TUIOIAU CITIOCOOOM TMaieToK?

JlabopaTopHas padora Ne 4
OINPEJAEJIEHUE OTMETOK TOYEK 110 'OPU3OHTAJISIM

Ieab padoThI: HAYYUTHCS OMPEACIATh BHICOTHBIE OTMETKU TO-
YeK METOJIOM HMHTEPIOJUPOBAHUS, CTPOUTH TOPU3OHTAIHU C MOMOIIBIO
najeTKu U npoduiib Mo 3aJJaHHOMY HaIlPaBJICHHUIO.

IlocoOusi W mNpPUHAMIEKHOCTH: Tomorpaduyueckas Kapra
1:10000, kanpka, KapaHalll, JUHEWKA, [IUPKYJIb-U3MEPUTEIb.

Hnmepnonsayus — Hax0oXKJAECHUE MPOMEKYTOUHBIX 3HAUEHUU Be-
JUYUHBI TI0 UMEIOIIEeMYCsl Ha0Opy M3BECTHHIX 3HaueHUU. B reoaesun
MPOU3BOAAT HHTEPIOJIUPOBAHUE BBICOTHBIX OTMETOK. CyIeCTBYIOT
CJIEAYIOLIME CIIOCOOBI MHTEPIIOJIUPOBAHUS: aHATUTUYECKU; Tpaduye-
CKHH (C IMOMOIIBIO TIAJICTKH ), Ha TJIa3.


http://ru.wikipedia.org/wiki/%D0%97%D0%BD%D0%B0%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
http://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
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3agaua 1. OnpeneauTsh BHICOTHBIE OTMETKH TOYEK METOJIOM UHTEPIIO-
JSII WU
H, = Mm; H, = M; H3z = M.

3apaua 2. OnpenenuTtb YKJIOH MEXKIY YKa3aHHBIMU TOUYKaAMHU:
HZ_Hl

i21:th: S =
12

3agaua 3. Iloctpouth penabedh MECTHOCTH, MO 3aJaHHBIM OTMETKaM
TOYeK (MCXOAHBIC JAHHBIC CM. B Ta0]. /) METOAOM HMHTEPIOJISIIHH,
UCII0JIB3YS MajeTKy. BricoTa ceuenus penbeda h =1 m.

o 6 °©

YToOBI MOJYyYUTh OTMETKY TOUYKHM [0 BapHAHTy HEOOXOIUMO K
HCXOJQHON OTMETKE MPUOABUTH CBOM HOMEpP BapUaHTA.
Hanpumep, aist Bapuanta Nel3 H,,+13 =100,8 + 13=113,8 m.

Tabmnura 7
HNcxoansle maHHbIC M1 3agaHud 4
Ne Toukn Hl H2 H3 H4 H5 He
Ormerka 100,8 100,5 100,1 99,8 104,5 101,0
HCXOaHas
ITo

BAPUAHTY
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3amaua 4. [Toctpouts npoduiab MECTHOCTH MEXITY TOUKAMU

Macmmta0sr:
TOPU30HTAIbHBIN
1:
BEPTUKAJIbHBIN

1:

Y cnoBHBIN
TOPU30HT

OTMCTKHU

KoHnTpoJsibHBIE BONIPOCHI

1. Uto Ha3bIiBaeTCsl aOCOTIOTHOM OTMETKOM TOUKH ?

2. Uto Ha3bIBaeTCA YCIOBHOM (OTHOCUTENBHON) OTMETKOM TOUKHN?

3. Kak onpeaenuTb OTMETKY TOYKH, PACIIONOKEHHON MEXAY TOpH-
30HTAJIAMU?

4. Yto Ha3bIBa€TCA MPEBBIIIEHUEM U BBICOTOM ceueHus pesibeda?

5. UTo Ha3bIBaETCs 3a7105)KEHUEM ?

6. lars onpenenenue ropusonranu. [lepeuncnnuts CBOWCTBA rOpH-
30HTAJIEN.

7. Kak onpenesuTs yKIIOH 3aIaHHOW JINHUN?
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JlaGopaTtopunas padora Ne 5
PABOTA C TEOJOJIUTOM

eanb padoThl: M3yunuTh yCTpOUCTBO Teonoauta 2T30M, ocBo-
UTh TpaBuja oOpalieHus: ¢ npubopoM, TPUOOPECTH HABBHIKH BBIMOJI-
HEHUS TOBEPOK, OCBOUTh METOIUKY H3MEPEHHsI TOPU30HTAIBHBIX H
BEPTUKAIBHBIX yTJIOB 1 00paOOTKH IMOTYyUYCHHBIX PE3YIbTATOB.

1. U3yuuth yctpoicTBO Teomonurta. [loamucaTte Ha pUCYHKE
OCHOBHBIE€ OCY TEOJOJIUTA U HA3BaTh OCHOBHBIEC €I'0 YaCTU:

2. 3amucath oTc4eThl Mo BepTukaibHoMy (BK) u ropuzonTtaisb-
Homy (I'K) kpyram. 3apucoBath OTCUETHI Ha IKAJIE.
0

1 2 3 4 5 6 .
B twraohmdtoatotmdioe oo da ol Orcyer mo BK:
Otcuet o I'K:

[~ potpnrenfop e e iy
0 1 2 3 4 5 6

3. IIpon3BecTr MOBEPKY MUIMHIAPUYECKOTO YPOBHS Ha aJIAJIAJIE
TOPHU30HTAIBHOTO KPYyTa.
a) GopMyJIMpPOBKa
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0) TPOU3BOJICTBO

4. TIpousBecTu noBepky mecta HyJigs MO:
a) popMyIupOBKa

0) IPOU3BOJICTBO

KJI+KI1-180°
MO = > (5)

5. I3MepuTh JBa yria HaKJIOHA, PE3YJIbTAThI 3aIUCATh B KYPHAI
u3mepenuil. [Ipumep 3anucu npuseaeH B Ta0. 8.

Tabnuna 8
JKypnai u3mepenus yriioB HaKJIOHA
OTtcueTsl 10 BEPTUKAIIBHOMY | MecTo Yron
Touku
KpyTy HYJIS HaKJIOHa
KJI KII MO v
CTOSIHMS | BUSUPOBAHMA | , ” ° , ” , ” o ,
1 Taéxknwrit | 9° 27" 007 | 170° 34" 00" 0" 30" |9 26" 30"
VYTros HaKJIOHA BBIUUCIISIETCS 110 OJHOU U3 HOPMYT:

v =KJI - MO; (6)
v = 1/2( KJI — KII ~180°); (7)

v = MO — KII — 180°. (8)
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6. M3Meputh JBa TOPU3OHTAIBHBIX Yrja CIOCOOOM MPUEMOB.
Pe3ynbraThl K3MEpeHUH 3amucaTh B )KypHai (Tadi. 9).

Tabmnura 9

KypHan nusmepeHusi TOpUu30HTAIBHBIX YTIIOB CIIOCOOOM NMPUEMOB

Jata....ccoveveiiiiiennn, Teonomut 2T30M HaOmromam.......c.oovvvueee.....
BuauMoOCTb.....ovvvvvnnnnnee. N BBMUCHAT. ..o,
Touku Kpyr Ortcuer o VYron B Cpennee Cxema
TOPU3OHTAILHOMY | MOJYNPUEME | 3HAUYCHUE pacroso-
CTOSTHUSI BU3UPOBAHNS] KpyTy yra KCHIS
° ! " TOUYEK
bop 20° 237 30"
KJI 11°227 00"
1 [Tup.Jlec 31°45" 30" I
- 11°227°30
bop K 201° 30" 00" 11923 00"
[Tup.Jlec 212° 537 00" 1
KJI
KII
KJI
KII

7. IIpou3BecTH U3MEPEHUE PACCTOSTHUSI.
HapucoBaTe nosie 3peHus TpyObl TEOA0JIUTA, N300pAKEHUE pEil-
KW, B3SITh OTCYETHI IO JAIbHOMEPHBIM HUTSIM. BBMUCIUTE paccTOsIHUE.

Otcuet o BepxHer HUTH B =
Otcuer no cpenneit autu C =
Otcuet o HrxkHEW HUTH H =

-----------

---------

KoHTpoJibHBIE BONIPOCHI

1. OnumwuTe NOpsAIOK YCTAHOBKHU TEOJ0JIUTA B pabouee MOI0KEHHE.
2. ChopMynupyiTe reOMETPUUECKUE YCIOBUS, KOTOPHIM JIOJKHO
OTBEYATh B3aUMHOE PACIIOJIOKEHUE OCEH TEOA0IIUTA.
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3. Uro HazweIBaeTcs mectoMm HyJIs1 MO?
4. Yto Ha3bIBAETCS OCHIO HUJIUHAPUYECKOTO YPOBHSI?

JlaGopaTopHas padora Ne 6
PABOTA C HUBEJIUPOM

Heab padoThl: U3yunuTh YCTPOICTBO HUBEIMpa H3, npuobpectu
HAaBBIKU BBIIIOJHECHUSI €r0 MOBEPOK U KOCTUPOBOK, HAYUUTHCS OTCUU-
THIBAaTh MO PEUKE, OCBOUTHh METOJIMKY U3MEPEHUSI MPEBBIIICHUNA U 00-
PabOTKM MOJIy4YEHHBIX PE3YJIbTATOB.

IocoOuss u nmpuHamjexkHocTu: Husenup H3, cranoBou BHHT,
IITAaTWB, IBE€ HUBEIUPHBIC PEHKH, IBa OalMaka.

1. Onucath OCHOBHBIEC YaCTH HHUBCIINPA U ITIOAIINCATb OCHOBHBIC
€ro ocu
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2. W3yuuTh MOpSIOK OTCUMTHIBAHUS MO peMiKe. BBIMOIHUTH
npoOHoe HaBeneHue TpyObl Ha peiiky. 1o n3o0paxkeHuto peiku B 1mo-
Je 3peHust TpyObl 3amucaTh OTCYETHI MO BCEM HUTSIM CETKU. Bhrumc-
JIUTh PacCTOSIHUE S, M, OT HUBEJIMPA 10 PEUKH 110 hopMyIie

S=(H-B)100=(C-B)200=(H - C)200 (9)

OTcuer 1o BepxHeld HUTH B =........ MM Il

1
Orcuer no cpenner autu C = ........ MM

/"\
Otcuer o HyokHe HUTM H= ........ MM
13-

Paccrosanaue S=.......... M

3. Kparko 3amnucath MOpsI0K BBITIOJTHEHHUS MOBEPOK HUBEIHPA
BBITIOJTHUTH 3TH TIOBEPKH.

3.1. Ilosepka kpyenoeo ypoeusi.

a) popMyIupoBKa

0) MPOU3BOJICTBO

3.2. [losepka enanozo yciosus Hugenupa.
a) hopMyIUPOBKa

0) MPOU3BOJICTBO

JOITYCKHU
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4. BBIIOTHUTh TEXHUYECKOE HUBEIUPOBaHUE. Pe3ysbTaThl 3amu-

caTh B XKypHaJie HUBeIUpoBaHus (Tadu. 10).
Tabmuma 10

KypHaj TeXHHYeCKOIro HUBEJIMPOBAHMS

Ne OtcuéThl Mo peiike, MM

CTaH
105071 3aHs54 NCPCaHAA

Cpennee
[IpeBbllieHUE

+hep, MM

OTMeTKH,
M

[IpeBblieHuE,
+h, MM

| 1 |1808 (1) | 0595 (3) |+1366 (7) | +1365 (9)
2 6593 (2)|5280 (4) |+1264 (8)
4785 (5) | 4685 (6) | +100 (ITp)

1 3

23 21 2h 2Ny

KoHTpoJibHBIE BONIPOCHI

Yrto Ha3bIBACTCS MATOYHOU Pa3HOCTHIO?

[Topsiiox paGOTHI HA CTAHIIMK IIPH TEXHUYSCKOM HHMBEIMPOBAHMH.
. Urto Ha3pIBaeTCA yIiioMm i?
. Urto Ha3BIBaeTCS OCBIO KPYIJIOTO YPOBHS?

AwN R
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JlaGopaTopHas padora Ne 7
AHAJIM3 TOYHOCTHU 'EOJIE3MYECKHUX U3MEPEHUI

Ieab padoThbl: HAYUUTHCS BBIMOJIHATH MAaTeMaTUYECKyO0 oOpa-
OO0TKY pe3yJbTaTOB re01€3NYECKUX U3MEPEHUH.
3amaya 1. BeryuciauTh BRICOTHYIO HEBA3KY 3aMKHYTOI'O HUBEJIMPHOTO
X0Jla ¥ CPABHUTH €€ C JIOMYCTUMOM, ecnu iinHa Xona L = 1 km u xox
COCTOHMT WX IIATH PerepoB (MCXOHbIC JaHHbBIE B Ta0d. 11).

Bapuant [IpeBbllIeHNE, MM

hl h2 h3 h4 h5

TeopeTnueckas cymma HpeBBIIICHUH 3aMKHYTOT'O X0/1a paBHa 0.
daxruueckas HeBA3KA fy= Y Nysy— Y Nieps

fh:

JHomyctimas HeBsizKa Ty jon = £50 MM VL ; Ty jon = ,
rae L — anuna xona, K,

3agaua 2. OnieHKa TOYHOCTH PE3YJITATOB MO PA3HOCTSAM JIBOMHBIX
u3MepeHuil. OnpeaenuTh KJIacc TOYHOCTH U3MEPEHUS JITUHBI.
Ha MecTHOCTH ¢ MOMOIIBIO PYJIETKA U3MEpPEHA JIMHUA B Mps-
MOM M 00paTHOM HaIpaBJICHHUSIX (MCXOJIHBIC TaHHbBIC B Ta0. 12).
SalHMO: M; 5206paTHo: M
OnpenenuTs:

1) cpeaHee 3HAUCHHE JUIMHBI Scp= ;Sz = :

2) aOCONIOTHYIO OTPENIHOCTh AS =S, -5, = .
1 1
Sep! AS
3apaua 3. Beluucnenue yrioBoil U JOMYyCTUMOM HEBSI30K B YIJIOBBIX
U3MEpPEHUSX B MHOTOYTOJIbHUKE (MCXOHBIC TaHHBIC B Ta0. 13).
C nmomoIpl0 TEOJOJIMTA U3MEPEHBI TPHU yria 3aMKHYTOI'O TE€O-
JOJINTHOTO XOJ1a, UMEIoIero popMy TpeyroiabHuKa. BeIYUCIUTH yT-

JIOBYIO HEBSI3KY Y CPABHUTH €€ C JOIMYCTUMOM.
Bapuant Yriibl

ﬂ 10 4 n ﬂ 20 4 n ﬂ 3O 4 14

1
3) OTHOCHUTENBHYIO MOTPEITHOCTh — =
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1) BBIYMCIUTH CYMMY U3MEPEHHBIX YIJIOB

> B

2) BEIYUCIIMTh TCOPETHUECKYIO0 CYMMY YIJIOB X0Jia 10 (hopMyJie
> L 1e0p=180(n-2);

3) BBIYUCIIUTDH BEJIUYHUHY YTIIOBOW HEBSI3KH X0J1a

fﬂ = ZﬂI/BM_Z ﬂTCOp;

4) onpeAeNNTh JOIMYCTUMYIO YIJIOBYIO HEBS3KY X0/a

fﬁaonzll\/ﬁ;
5) cpaBHUTE moNyYeHHyI0 HeBs3Ky f, ¢ nonmyctumoit f o,
Tabmuna 11
HcxonHbie JaHHBIC IIS 3a0aHus 1
BapuanTtst IIpeBbllliennEe, MM

hy h, hs h4 hs
1 2804 1016 -218 -3021 -541
2 2641 1891 -3010 -516 -966
3 946 2941 -3056 -1920 1129
4 1986 -3194 -1504 692 2060
5 846 -3026 2146 -1096 1170
6 914 1856 329 -2120 -1121
7 1012 -3418 1814 -1112 1674
8 954 -1204 -1816 926 1100
9 2835 994 -1506 -339 -1944
0 1814 1098 -3104 -246 368
11 700 -3242 -541 2032 1021
12 2418 -1101 -2141 914 -130
13 3141 -1846 -2940 1025 580
14 811 3241 1026 -2210 -1206
15 -3412 1046 1926 3251 -2851
16 1815 -2021 -1086 1036 296
17 1214 2029 -2456 -1240 483
18 2296 1941 -3001 210 -1406
19 -3046 214 1911 -965 1926
20 1641 -1424 944 -1946 825
21 1326 -2511 1996 -1018 247
22 -1864 -3240 1909 1639 1516
23 -3246 2115 1094 -916 993
24 1506 244 -3211 -1069 2400
25 1435 255 -924 -865 102
26 1234 -1001 124 584 223
27 369 963 123 -845 -633
27 369 963 123 -845 -633
29 2290 1940 -2001 510 -1716
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Tabauma 12
WcxonHble TJaHHbBIE 1A 3a0aHUAT 2
Bapuant| ] 2 3 4 5) 6 7 8 9 10
Sup, M 155,52 163,41 | 103,50/66,52 | 36,31 | 69,62 | 135,51 | 105,91 | 183,0 | 1474
Soep, M 155,63 163,43 | 103,54| 66,55 | 36,34 | 69,66 | 135,41 | 106,03 | 183,08 | 147,41
Bapuanr | 11 12 13 14 15 16 17 18 19 20
S, M 126,11 105,24 | 181,12/68,38 | 155,22 | 85,51 | 122,41 | 134,34 | 147,17 | 135,20
Soep,M 126,15| 105,19 | 181,07/68,31 | 155,27 | 85,48 | 122,46 | 134,43 | 147,12 | 135,26
Bapuanr | 21 22 23 24 25 26 27 28 29 30
Sup, M 102,19 171,71 | 223,7 144,83 | 103,49 |144,73 | 146,25 | 133,31 | 112,64 | 112,12
Sosp,M [102,10| 171,65 | 165 [144,74 | 103,42 |144,80 | 146,25 | 133,22 | 112,55 | 112,01
Tabmuma 13
HcxongHable TaHHBIE UIA 3a0aHUS 3
BapuanTt Yl
B Bre v B v
1. 41° 14" 30" 39° 46" 00" 99° 00 30"
2. 140° 20" 30" 12°36 00" 27° 04" 30"
3. 10° 20" 30" 140° 35" 30" 29° 03" 00"
4. 54 °51" 30" 61°40" 30" 63° 29" 00"
o. 28° 34" 30" 136° 15" 00" 25° 117 00"
6. 119° 26" 45" 34° 21" 30" 26° 03" 00"
1. 99° 25" 00" 34° 11" 30" 46° 24" 45"
8. 89° 36" 00" 68° 46" 30" 21°01" 00"
9. 131° 14" 30" 24° 56" 30" 23°48" 00"
10. 12°36" 00" 140° 20 30" 27° 04" 30"
11. 48° 30" 30" 57° 57 30" 74° 28" 00"
12. 51°46" 30" 44° 03" 30" 84° 00" 30"
13. 86° 48" 30" 43° 14" 30" 49° 57" 30"
14. 95°37 "30" 44° 56" 30" 39°26" 30"
15. 58° 40" 30" 41° 18" 00" 80° 01" 00"
16. 31°21" 30" 53 °327 30" 95° 06" 30"
17. 41° 14" 30" 39° 46" 00" 99 00" 30"
18. 43°26" 00" 46° 24" 30" 90° 10" 30"
19. 35°21 730" 112° 46" 45" 31°527 30"
20. 94° 46" 25" 31°26" 30" 53° 47" 45"
21. 103° 44" 15" 34 °517 20" 41 °24" 30"
22. 34°26" 50" 124° 31" 15" 21°01" 55"
23. 41° 01" 00" 78°36° 00" 59° 46 30"
24, 36°03” 00" 44 °21730" 99° 26" 45"
25. 126° 15" 00" 38° 34" 30" 25°117 00"
26. 64° 47" 30" 51° 44" 30" 63° 29" 00"
27. 39°56" 30" 56° 30" 00" 83° 327 30"
28. 54° 45" 30" 45° 13" 00" 80° 01" 00"
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[Ipunoxenue
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OcHoBHas JuTEpaTypa

1. IToknan, I'. I'. I'eoxe3us [Tekcr] : yueOHOE TOCOOHE IS CTY-
JIEHTOB BY30B, oOydarommxcs no HampabieHuto 120300 — 3emute-
YCTPOMCTBO M 3€MEJIbHBIM KagacTp W cneruanbHocTsM: 120301 —
3emneycrpoiictBo, 120302 — 3emen. kamactp", 120303 — I'opoackon
kagactp / I'. I'. Tloknan, C. I1. I'pugneB ; Boponex. roc. arpap. yH-T
uM. K. JI. 'muaku. — MockBa : Akagemudeckuit npoekt, 2011. — 538
C.

2. 'opOyHoBa, B. A. UwxeHepHas reoae3usi [ DIEKTPOHHBIN pe-
cypc] : yueOHOe mocoOue s CTyACHTOB HampaBJICHHS TOATOTOBKHU
oakanaBpoB 270800 «CtpoutenbcTBO», MPoduiib «ABTOMOOUIIBLHbBIC
noporu» / B. A. 'opOynosa ; ®I'BOY BIIO «Ky30ac. roc. TexH. yH-T
uM. T. ®@. I'opbaueBar, Kad. mapkieiin. gena, kagactpa u reoe3uH.
— Kemepono, 2012. — 193 c. 1 snekrpon. ont. auck (CD-ROM) — Jlo-
CTYyIHA 3JIEKTPOHHASI BEPCHUSL:
http://library.kuzstu.ru/meto.php?n=90599&type=utchposob:common

3. Muxaiinos, A. FO. MnxeHepHas reoje3usi B BOIIPOcax U OTBe-
Ta: ydeOHoe mocobue. — MockBa-Bonorna : Mudpa-Mrxenepus,
2016. — 200 c. — Pexxum gocTyma:
http://biblioclub.ru/index.php?page=book_red&id=444168. — 3aru. c
dKpaHa.

JlonmosiHUTEIbHAS JIUTEPaTypa

4. Ilonos, B. H. I'eoxe3us u mapkmenaepust [ NEKTPOHHBIA pe-
cypc]. — Mocksa : I'opnas kuura, 2010. — 452 c. — Pexxum gocrtymna:
http://biblioclub.ru/index.php?page=book_red&id=79284. — 3arxn. c
JKpaHa.

5. Macnos, A. B. I'eone3us [TekcT] : yueOHUK JjIsi CTYJIEHTOB
BY30B, oOyJarommuxcsi mo creruaibHocTsM: 120301 "3emneyctpoii-
ctB0", 120302 "3emenbubiii kagactp", 120303 "T'opockoit kagactp" /
A. B. Macnos, A. B. I'opaees, FO. I'. barpakoB. — Mocksa : KomnocC,
2007.—-598 c.

6. by3yk, P. B. I'eone3us [Dnexktponnsiit pecypc] Y. 1 : yueOHoe
nocoOue i CTYJEHTOB HAalpaBJICHWs MOATOTOBKM OaKalaBpoOB
120700 «3emieycTpoicTBO U KagacTpbl», npoduib «I opoackoil ka-
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nactp» / P. B. by3yk, B. A. T'opoynosa ; ®I'bOY BIIO «Ky3bac. roc.
TexH. yH-T uM. T. @. ['opbaueBa», Kad. mapkieiia. nena, kagactpa u
reoae3un. — Kemeposo, 2012. — 161 c. 1 anextpon. ont. nuck (CD-
ROM) — JlocTymHa 3JI€KTPOHHAs BEPCHUS:
http://library.kuzstu.ru/meto.php?n=90743&type=utchposob:common
7. CoBpeMeHHasl 2JICKTPOHHO-ONTHYECKas T'eoIe3ndecKas ara-
paTypa U CIIyTHUKOBBIE HABUTAIMOHHBIC CUCTEMBI [ DJIEKTPOHHBIN pe-
cypc] : yuebHOe mocobme s CTyAeHTOB cruenuanbHocTH 130402
«Mapkieitnepckoe neno» / coct. I'. A. Kopenkas ; ®I'BOY BIIO
«Ky3zbac. roc. Texs. yH-T uM. T. @. I'opbaueBay», Kad. mapkmeiia. ge-
na, kagactpa u reogesun. — Kemeposo, 2012. — 91 c. 1 a5eKTpoH. OIT.
JIUCK (CD-ROM) —  JloctynmHa  B3JEKTpOHHAsS BEPCHUSL:
http://library.kuzstu.ru/meto.php?n=90594&type=utchposob:common
8. YcnoBHbIE 3HaKM AJI TOMOTPaUUYECKUX IJIAHOB MacIITaOoB
1:5000, 1:2000, 1:1000, 1:500 [Tekct] : ytB. 'YI'K npu Coere Mu-
HuctpoB CCCP 25.11.86 / ®enep. cinyxba reofe3nuu U kaprorpadpuu
Poccun. — Mocksa : Kaprreouentp-I'eonesusaar, 2000. — 286 c.

MeToaunveckue u31aHuA

9. I'opbynoBa, B. A. I'eone3us n mapkmeiaepus (pa3aen I'eoe-
3usi) [DJEKTPOHHBIN pecypc] : 1abopaTOpHBIA MPAKTUKYM JIsSl CTY-
nentoB creruanbHocTerd 130400.65 «I'opHoe neno» crnenuain3anun
130401.65 «Ilom3emnasi pa3paOOTKa IUIACTOBBIX MECTOPOXIACHUN,
130403.65 «OtkpeiThie TOpHBIE padoTh», U 30405.65 «lllaxTHOE U
MOA3EMHOE CTPOUTENHCTBOY», 130406.65 «OO0orarieHue nojae3HbIX uc-
komaeMbix», 13412.65 «Texnomoruveckasi 0€30MaCHOCTh U TOPHOCIIA-
caresnibHOE nenno»; 131201.65 «Duszndeckue mpouecchl TOPHOTO MPO-
U3BOJICTBa» O4HOU (hopmbl 00yuenus / B. A. I'opbynosa, I'. A. Ko-
peukas ; ®I'BOY BIIO «Ky36ac. roc. Texd. yH-T uM. T. @. ['opbaue-
Ba», Kad. mapkmeiin. nena, kagactpa u reoaesun. — Kemepono, 2013.
— 162 c. — Pexxum nocryna:
http://library.kuzstu.ru/meto.php?n=3375. — 3ari. ¢ skpana.

10. Poyr, I'. H. I'eoge3us [Tekcr] : MeToauueckrue ykazaHus IO
CaMOCTOATENIbHOM padoTe ais cTyAeHToB crenuaibHoctu 130400.65
«I"opHoe neno» cnenuanuzauu 130409.65 «I'opHble MaluHbI U 000-
pynoBanue» u 130410.65 «Onexrpudukaiys U aBToMaTU3aIUs TOP-
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HOTO TMPOU3BOJICTBa» 3a0uHOM (opmbl o0yuenus / I'. H. Poyr;
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MapKIIea. ena, kajactpa u reoaesuu. — Kemepono, 2013. — 25 c. —
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11. Kopeuxkas, I'. A. I'eone3us u mapkuieiaepus (pasaen I'eone-
3usi) [DJIEKTPOHHBIA pecypc]| : METOAUMYECKUE YKa3aHUsI K CaMOCTOSI-
TeJIbHON paboTte mia ctyneHtoB cnenuanbHocTu 130400.65 «I'opHoe
neno» ouHoit dopmbl oOyuenus / I'. A. Kopeukas; ®I'bBOY BIIO
«Ky3zbac. roc. Texs. yH-T uM. T. @. I'opbaueBay», Kad. mapkmeiia. ge-
7a, kagactpa u reoaesnn. — Kemeposo, 2013. — 31 ¢. — Pexxum gocty-
na: http://library.kuzstu.ru/meto.php?n=6371. — 3ar:. ¢ 3kpaHna.
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