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BBEOEHUE

MeToanyeckme pekomeHgauumn paspaboTaHbl B COOTBETCTBMM C paboyen nporpaMmmon no
ancumnnuHe Ol1.03 OcHoBbl reogesvn W Kaptorpaduun, Ttonorpaduyeckaa rpaduka nns

CTYAEHTOB 00y4aloLMXCA NO O4YHONM hopMe 0ByyeHus cneumnansHOCTM 3eMneycTponCTBO.

Llenb nsydyenuna gucumnnuubl OMN.03 OcHoBbI reogesnmn n kaptorpadumn, Tonorpadudeckas
rpacuvka - npuobpeTeHne cTyaeHTammn onpeaeneHHblX 3HaHUN, YMEHUA U HaBbIKOB, HEOBXOAMMBbIX
npw BbINOSIHEHUM KapTorpado-reoge3nyecknx pabor.

3agavyamu gucumnnnmibl OlM.03 OcHoBbl reogesnmn wn KapTtorpadpumn, Tonorpadpuyeckas
rpacmka ABnsOTCA: NnpuobpeTeHne HaBblkOB paboThl C reoges3nvyeckumn npubopamu; OCBOEHUe
KOMMsieKkca noneBbiX U KamepanbHbIX paboT: maTemaTudeckas obpaboTka nonesbix pe3ynbTaTos
N coCTaBfieHMe MaHOB PasfiIMYHbIX BUOOB CbEMKM.

MeToguyeckme pekoMeHgaumm copepXaT nepevyeHb W KpaTKkoe coepXaHue OCHOBHbIX,
Hanbonee CrnoOXHbIX TeM AN CaMOoCTOATENbHOro usydyeHus no avcuunnuHe Ol1.03 OcHoBbI
reofiesuun n kaptorpaduun, Tonorpadpuyeckas rpaduka.

[ns ycnewHoro OCBOEHUSI TeMbl criegyeT BecTW KpaTkue 3anucu no opmMynvpoBkam
OCHOBHbIX NOHATUN, Bbl4epYMBaTh HEOOXOAMMbIE CXEMbI U AeNaTb BbIYUCIEHUS, 3anncbiBas UX B
TeTpagb.

B npouecce  u3ydyeHMa Tem AOUCUMNIMHBLI CTyOEHTbl MOrYT nofyvatb Yy BeayLero
npenogasaTtenst Bce HeobxoAuMble KOHCynbTauuu, NoSfib3oBaTbCA NUTepaTypon UMeKLencsa B

oubnunoTeke.



COAEPXXAHME

Tema 1. dopma 1 pasmepbl 3EMIN, CUCTEMbI KOOPAMHAT .....uvueeeieieeeeneeareeaeenenenennns 4
Tema 2. Macwtabbl TONOrPAPUUECKMNX MIAAHOB M KAPT .. .eueeeneeetenaneeeenenennenaneaeananenes 6
Tema 3. YCNOBHDBIE 3HAKM MIMAHOB M KAPT .. vttt eneete et eeeateeneeaeaae e eaaeaneeneanneanes 7
Tema 4. 1306paxxeHne penbeda METOAOM FOPUBOHTASIEM .. ...ueueeneiriieeieeeieaaeeaeanenn 8
Tema 5. [pAMast reOAE3NHECKAA 3ALAUA . ... .uure ettt e et et e e et e e ate et eaeaaneaneanaans 9
Tema 6. O0paTHas re0OE3NUECKAN 3A0AUA ... .euvene et ene ettt e e ate et e ane e eeeaneaneanss 10
Tema 7. Mpnbopbl NG N3MEPEHUS OSMUHBI JIAHUM . ..o e e eenens 11
TeMa 8. YCTPOMCTBO TEOLOIMMTA . ... et ntenteeeeete et ete et e e et e e e e e et e et e e e e ee e teaneeneenas 12
TeMa 9. YCTPOMCTBO HUBEITMPA. ... uueueete ettt et e ate et e e et et e e et e et et e eneeeeaneeneennanas 13
Tema 10. HUBENUPOBAHNE «BMEPEMM ... .vune ettt et eaeaeeeeeeaeate e e e eteaaeaeeneeneaaene e anes 14
Tema 11. HUBENUPOBAHNE U3 CEPEAMHDI. ... ettt et et e e e e e e e e e e eneanenes 15
Tema 12. CyLHOCTb METOOA TPUAHTYIISALMM ... et eeeeeeee e e e e e e e et e e e e e eaeneeeenns 16
Tema 13.BbIHOC B HATYPY MPOEKTHBIX OTMETOK. ... uuenteteene et et eeeateeneeaeaneeneanneeneenns 17

Tema 14.Pa3bumBka NMYMHUA 3a02HHOTO YKIOHA. .. ...ttt et et ete e eeeae e eeeaeereaeenenes 18



Tema 1. Popma n pa3mepbl 3eMSIU, CUCTEMbI KOOpAUHAT

®usnyeckas nNoBepxHOCTb 3eMnun, COCTOsALas M3 CylnM M BOAHOW MOBEPXHOCTU MMEET CroxHylo dopmy. Cywa
npeacTaBnseT coveTaHne HU3MEHHOCTEW W BO3BbILEHWW, BbICOTbl KOTOPbIX Hag YpoBHeM Mops pocturaloT 8-9 km.3a
MaTemMaTUYeCKyto MOBEPXHOCTb 3eMNn MPUHNMAIOT YPOBEHHYIO MOBEPXHOCTL, KOTOPas NpeAcTaBnseT NoBepXHOCTb BOAbl OKEaHOB
B €€ CMOKOWHOM COCTOSIHWUU, MbICITIEHHO NPOAOIKEHHYI0 Nof MaTepukn. B obem ypoBeHHas noBepxHOCTb 3eMnun He coBnagaeT ¢
MOBEPXHOCTbIO HU OAHOM MaTemaTudeckoh durypbl M npeactasBnsetT cobon HenpasunbHyl GopMy, KOTOpas HasbiBaeTcs
reonaom.

PucyHok 1.1 — 3emHoWm annuncoupg,
OnpeaeneHne NONOXeHUs1 TOYEK Ha 3eMHOM NMOBEPXHOCTU
MonoeHne ToYek Ha 3EMHOW NOBEPXHOCTM MOXET ObiTb ONPeAeneHo B pasnnyHbiX CUCTEMaxX KOopAMHaT.

Cuctembl reorpadmyeckux u reopesmyeckux koopamuHat. Cuctema reorpadpmyecknx KOOpAauHaT ABNSETCS eOuHOW
cuctemon ang Bcex Tovek 3emnu. Npy 3TOM ypoBEHHas MOBEPXHOCTb NPUHUMAaETCs 3a NOBEPXHOCTb cdpepbl. 3a Havano otcyeTa B
reorpadnyeckon cucTeme KOOpAMHAT MPUHUMAIOT HayanbHbIN MepuauaH. Yron ¢, HasbiBaeMbll reorpacgu4eckon LMPOTON,
OTCUYMTBIBAETCS OT MIIOCKOCTU 9KBaTOpa K ceBepy M K tory oT 0 go 90°. LUnpoTbl TOYeK, pacnonoXeHHbIX B CEBEPHOM MONyLIapum,
Ha3blBalOT CEBEPHBLIMU, @ B KXKHOM — FOXKHBIMU.

Yron A, HasbiBaeMbivi reorpadmyeckon AONroTON, OTCUYNTBLIBAETCA OT MIIOCKOCTM HAYanbHOrO MepuanaHa K BOCTOKY U
3anagy ot 0 go 180°. Touku, pacnonoxeHHble BOCTOYHEE HAYanbHOro MepuanaHa, UMeloT BOCTOYHbIE AOMroThl, @ 3anagHee —
3anagHble.
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PucyHok 1.2 — leorpachmnyeckasa cuctema KoopavHat

30HanbHasa cuctema NpPAMOYrofibHbIX KoopAuHaT Faycca. YT1obbl YCTAaHOBUTb CBA3b MeXay FeOI’pa(bW-leCKI/IMI/I
KoopaAnHaTtamMmu no6o TOYKM Ha MIOCKOCTH, NPUMEHAIT crnocob NPOEKTNPOBaAHNA NOBEPXHOCTU 3€MHOro LWWapa Ha nJfIoCKOCTb Mno
4acTAaM, KOTOpble Ha3bliBalOTCA 30HAMWU.

B Takoi cuctemMe Havano KOOPAVHAT AN BCEX 30H NMPUHUMAETCS B TOUYKE NEPECEYEHNSI OCEBOrO MEpUAMaHa A4aHHON 30HbI
C aKkBaTOpoM. KoopavHATHBIMY OCSIMU ABNSAOTCS COOTBETCTBEHHO OCb abCLMCC U OCb OpAMHaT (pUcyHok 1.3)



PucyHok 1.3 — 3oHanbHasa cuctema koopauHat

Cuctema npsiMOyronibHbIX KoopAauHaTt. B reogesnyeckoi npakTuke 4acTo MOMOXEHWE TOYEK ONpenensoT MIoCKUMU
NPsIMOYroNbHbIMW KOOpAMHaTaMn. B 31O cucteme NnNockoCTb KOOPAUHAT COBMagaeT C NITOCKOCTbIO ropn3oHTa B AaHHOM Todke O,
SIBMNSIIOLLENCS Ha4yanom 3TMX KOOPAMHAT; OCb X BCerja HanpasrieHa Ha CeBep, a OCb Y — Ha BOCTOK. CeBepHOe HanpaBrneHue ocu
abcumce cumTaeTcs NONOXUTENbHBIM (+), KXKHOE — OTpULaTENbHbIM (-); HAanNpaBneHne 0CKM OPAUHAT CYUTAETCS NONOXMTENBbHBIM Ha
BOCTOK U OTpuLaTenbHbIM Ha 3anag,.
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PucyHok 1.4 — Cuctema npsAMOYrosnibHbIX KOOpAWHAT.

MonspHass cuctema kKoopauHat. B nonsapHoi cucteme koopamHat (pucyHok 1.5) nonoxeHme nwobon Todkm A Ha
NoOCKOCTW onpefensieTcs pagycoM-BEeKTOPOM I, UCXOASALMM M3 ToYknm O, Ha3biBaeMOol MOJIKCOM, U YIMoM 3, OTCYMTLIBAEMBIM MO
XOAy YacoBOW CTpernku oT nuHumM OX — nonspHon ocun — 40 pagunyca-BekTopa.
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PucyHok 1.5 — MNonApHasa cuctema koopauHaTt



Tema 2 MacwTabbl TOonorpadmMyecknx nnaHoB U KapT.

Macwma6bom Hasbieaemcsi omHoweHue ONUH JIUHUU Ha nnaHe (npogune) Kk coomeemcmeyrowel NpoexKyuu
amou nuHuu Ha mecmHocmu. CnepoBaTenbHO, mMacwTab ecTb 4YWCMNO OTBEeYEeHHOe — npasunbHas Apobb. [ns ypnoberea

nonb3oBaHUA N CpaBHEHUA BCe MacwTadbl MeloT 0,Cl,HOO6paSHbIl7I BUA: Yucnutenem D,pO6VI BCeraa asndaeTca egnMHuua; npu 3ToMm
3HaMeHaTelnb HenocpeacTBeHHO BbipaXxaeT CTeneHb YyMeHbLUeHNA

YucneHHbIn macwitab — macwTab, raoe yncnutens BolpaXeH eauHULIEN.

So/S =1/S:So= 1/M(1)

B dopmyne (1) M — 3HameHaTenb YMCNEHHOrO MacluTaba, KOTOpbI NokasbiBaeT, BO CKOMbKO pa3 ObinMv YMEHbLUEHbI
NPONOXEHNS NMMHWUIA MECTHOCTU NpUW M300paXkeHnn nx Ha nnaHe. M3 yncneHHoro macwitaba crnefyeT, YTO onpeaenieHHon eguHmue
OnuHbl Ha nnaHe cootBetcTByeT 1000 mnm 2000 unun 5000 1 T.4. Takux e eanHUL, Ha MecTHocTu. Hanpumep, 1cMm Ha pasHbiX
nnaxax wnu kaptax cootsetcteyeT 1000, 2000, 50000, 10 000cm Ha mecTHOCTM unu B nepesofe Ha meTpbl 10, 20, 50 1 100Mm.
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PucyHok 2.1 — JluHenHbIM MacliTab

[ns Gonee TOYHOrO MOCTPOEHWS MMaHa WUNW onpefeneHus ANUH OTPE3KOB MONb3YHTCS MonepeyvyHbIM MaclTtabom
(pucyHok 2.2).Undpbl, HanucaHHble BHU3Y Maclutaba, n3obpaxeHHOro Ha pUCYHKe 2.2,COO0TBETCTBYIOT YMCIIEHHOMY MacliTaby
1:10 000. Torga ocHoBaHnve ABpans Takoro MacwTaba cooTBeTcTByeT Ha mecTHocTM 200M, a HavMmeHbluee AeneHue Gypet
t=200/10*10 = 2m. OTpeskun abu klgna gaHHoro cnyyas 6yayT cooTBeTcTBOBaTH 468 1 356 M.
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PucyHok 2.2 — MNonepeyHbIn MacwiTab

Tema 3. YCnoBHbIe 3HaKu Nf1aHOB U KapT



[nsa 0603HaYeHNs Ha NnaHax U KapTax pasfuYHbIX NPEeAMETOB MECTHOCTU NPUMEHSIIOT CrielmanbHO pa3paboTaHHbIe YCIOBHbIE
3HaKU.
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Tema 4. U306paxxeHune penbeca MeToaoM ropusoHTanen.

lMycTb HekoTOpasi BO3BbILEHHOCTbL MOCTENEHHO 3anmBaeTcsa BoAdowu. [lpeacrtaBum, 4YTO B HavanbHbIN
MOMEHT BoAa Haxogunacb Ha ypoBHe Toudek A. [poekTupys aTy GeperoByro NUHUIO Ha MNNOcKocTb P,
nonyyYuM 3amkHyTyto Kpmsyto AA. [JonyCcTuM Tenepb, YTO YpOBEHb BOAbl MOAHAMNCA Ha 1 M U
obpasosan  GeperoByo nNuHUIO B Todkax b. CnpoekTnpoBas ee Ha Ty Xe MNocKocTb P, nonyyum BTOpYIO
3aMKHYTYl0 KpmByto nuHuio BB. lMpogomkas nogbemM BoAbl B TAKOW e MocnefoBaTenbHOCTU Bbllle, Ha
nnockoctu P nonydnm n3obpaxeHne BO3BbILLEHHOCTU C MOMOLLbIO FTOPU3OHTanen.

[ns G6onbluei Harns4HOCTM HanpaBneHne NOHKXEHUS1 CKaTOB NMOKa3blBAETCs YepToYKamMu, HasblBaeMbIMU
b6epewmpuxamu. Ons ykaszaHuWs BbICOT ropu3oHTanen ux OTMETKM MOANMUCLIBAOT B paspbiBax FrOPU30OH-
Taneu, pacnonarasi Bepx uudp no HanpaeneHuto Bepxa ckata. [ns 6onbliei BblpasntTenbHOCTU penbeda,
Kak npaBuno, NATas, a MHorAa Aecsitas ropu3oHTarb YTOMLWaTCs.

Pa3HoOCTb BbICOT ABYX COCEAHUX FOPU3OHTarNen Ha3biBaeTCA BbICOTON ceyeHus penbeda.

PacctosiHue Mexay ABymMA CMeXHbIMU TOPU3OHTaNAMM Ha NJIOCKOCTU Ha3bliBaeTcA
3aloXXKeHuem.
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PucyHok 1 - O6pasoBaHune ropmsoHTanemn

YacTo gns yTouHeHus popm penbedra NPUMEHSIOT 4OMOMHUTENbHbIE TOPU3OHTANKU, KOTopble
N300paxatoTcs WTPUXNYHKTUPHBIMU JIMHUAMW 1 HA3bIBAKOTCA NonyropmsoHTanammn. O6bI4HO
NONYropmM3oHTanm NPUHATO NPOBOAUTL B TEX CIyyasiX, KOrga pacctosiHMe Mexay ropM3oHTansiMm Ha nnaHe
npeBbIaeT 2 CM.



Tema 5. Npsamasn reogesnyeckas 3agada

B reogeaunn yacto BcTpevaeTcs 3agada, CocTosilasi B TOM, YTO MO NPSIMOYrofibHbIM KoopAuHaTaMm
OOHOMN TOYKM HaxodsT MPSIMOYrofbHblE KOOpAUHATLI APYroM TOYKW, €CHN U3BECTHbI PacCTOSIHUA MexXay
STUMW TOYKaMUN 1 OUPEKUMOHHbIV Yromn JIMHWKN, X COEANHSIIOLLEN.

rlyCTb AaHbl NPAMOYTroJibHbl€ KOOPANHATbI XAl YA TOYHKU An nonapHble KoopaAnHaTbl S U AasTOYKU B

21

PucyHok 1 lNMpsmas reogesnyeckas 3agadva
Mo aTMM gaHHBLIM HAgOo HaUTU NPAMOYrofbHbIE KOOPAMHATLI XU ye TOYKKN B.
N3 yepTtexxa Mbl UMeeM:
Xg= Xat+A X
ye=ystAy

CnepoBaternbHO, YTOOblI HAWTKM KOOPAMHATLI XaUyB, HYXKHO K M3BECTHbIM KOOPAUHATaM Xan yanpubaButb
npupaweHne AxunAy

M3 npamoyronbHOro TpeyronbHuka AaB nveem:
AX=s-coSsaas
Ay=s-sindas

Tak Kak NuHUMA MoxeT BbITb HanpasneHa nog nwbeim (0°-360°) yrnom a, TO B pacyeTe yron da3ameHsioT
pymMOOM r, MO3TOMY

AX=S"-COS ras

Ay=s-sinras

10



Tema 6. O6paTHas reoge3nyeckas 3agada

OGpaTHas reogesnyeckas 3agada COCTOUT B TOM, YTO MO AaHHbIM NPSIMOYrOfibHbIM KoopAuHaTam
Hayara 1 KoHLa oTpe3ka NpsiMoi onpeaenstoT AUPEKLMOHHbIN Yromn U AnWMHY 3TOro oTpeska.

Mpwn pelwweHnn obpaTHOM 3agayu 4Ns BbIYUCIIEHMS OUPEKLMOHHOIO yria nonb3yTcs dopMynon

Ay
t9a s = E

, Mpu4em B pesynbTaTte BbluMcneHun byaeTt HavageH ocTpbi yron (pym6). YUTobbl no pymoy

onpeaennTb BENUYNHY OUPEKLNOHHOMO yrna HY>XHO CHavana BbISICHUTb, K KAKOW YeTBepTU OTHOCUTCH 3TOT
Yyron, 4YTO 3aBUCUT OT 3HAKOB NpupaLLeHnin AX n Ay.

3HauveHne anuHbl oTpe3ka AB MOXeT ObiTb BbIMMCIIEHO M3 MPSIMOYrOfNbHOrO TpeyrofbHuka AaB no
Teopeme [Mngaropa

5= AT+ AY7 = (x5 =X, ) +(Ys—Ya)

Ta6bnuua 1 — 3aBUMCMMOCTbL 3HAKOB NpUpPALLEHUIA OT HanpaBrieHUs IMHUN

YeTBepTH MpupalieHus Yrona( ) Pym6r ()
A X Ay
I + + 0°-90° 0°-90°
Il - + 90°-180° 180°- a
1 - - 180°-270° a-180°
v + - 270°-360° 360° - a

11



Tema 7. Mpubopbl ANA 3mepeHus oNUHbI TIMHUA

Ans n3amepeHns ONVH NWHUIA HAa MECTHOCTM NMPUMEHSIOT PasfnyHble MepHble NpUOOopbl: NEHTHI,
pyneTku, NpOBOJSIOKN, ONTUYECKNE AanbHOMEPDI, CBETOAANbHOMEPDI, pagnogansHomepsl 1 ap. Hanbonee
ynoTpebutenbHble MepHble NpUbopbl —- CTanbHble NEHTbl, PasnuyatoT NeHTbl: WTpuxoBble (pUcyHokK 1,a),
LWwKanoBble (pucyHokK 1, 6) n KoHueBbIE (PUCYHOK 1, 8).

LLUTtpuxoBble neHTbl MMEKT Haubonbllee pacnpocTpaHeHMe. Ha KoHuax Takux JeHT
NMPUKNENbIBAIOTCS KPHOYKM, KOTOpble KapabMHOM CKPEMMAsitoTCA C pyvykamu, CRyXaluMmu gns HaTarmBaHus
nenTol. WnpnHa Takon neHtol 15—20Mm, TonwmHa 0,3—0,4mmu gnvHa 20m. 3a AfIMHY LWITPUXOBLIX NEHT
NMPUHNMAETCS1 PACcCTOSIHNE MEXAY LWTPUXamMu, HAHECEHHBIMWU Y KPYKoB. [leneHnst NeHTbl OTMeYarTCs
NMPOCBEPIIEHHBIMU Yepe3 Kaxdbll AeuuMeTp Hebonbwumu  oTBepcTusiMu.  MeTpbl  o6Go3HavatoTcs
nNpuKNenaHHbIMN K JEHTe

?unhﬁ;‘ito LEF_I_::o.I {1 i \?é JL S T _?iis Bio 1 sEmlumo {2 _
2 P & S T S

20 m

PucyHok 1

nnactuHkamMmn, Ha KOTOPbIX o003HayeHbl 4ucna MEeTpPOB. nOﬂyMGTpOBbIe geneHna oTmMmedaroTcA
3aknenkamu. JleHTa HamaTbIBaeTCA Ha crneymanbHoe KOMbLO (plllcyHOK 2) [nsa 0603Ha4YeHMs1 KOHLIOB NEHTbI
npu yknagbiBaHUn €ee Ha MECTHOCTU CInyXaT CTallbHbl€ LUMUITbKW. KomnnekT wnunek B konnyectse 10—11
LUTYK HageBaeTCA Ha NpPpoBOJI0OYHbIE KOJ1bLaA.

PucyHok 2
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Tema 8. YcTponcTBO TEOQONUTA

Teodonut nMeeT MeTanMYeckuin UM CTEKNSIHHbIA KPYr, Ha3biBaeMbli IUM6G6OM, NO CKOLUEHHOMY
Kpato KOTOporo HaHeceHbl aenexusa ot 0° go 360°.CyeT geneHunn nget no Yacoson crpenke. LleHTp numba
yCTaHaBNMBaeTCs Ha OTBECHOW NMHUW, NPOXOASALLEeN Yyepes3 BepLUnHy uaMepsieMoro yrna. Ha nnockoctb
numba npoekTupytotcsa ctopoHbl BA n BC nsmepsiemoro yrna. Npu namepeHmm yrna numd HENOABMXKEH U
rOPU3OHTaneH.

Hag numbom nomelieHa Bpaljawowascsi BOKPYr OTBECHOW NMHUM BEPXHASA 4YacTb TEoOonnTa,
copgepxawasa asudady n 3pumesibHyro mpy6y. Ocu numba v anvgagbl COBMNagaldT U HasblBAOTCA
OCHOBHOW NN BEPTUKANbHOW OCbK MHCTPYMEHTA ZZ;.

K 1 1, 1-nodvemHeili BUHM;

2-noocmasKa;

2 3-8epmukaribHbill Kpye;
4-3pumenvHas mpyba;
5-yunnundpuueckuii yposeHs;
6-anudada;

7-1umb;

P4 8-cmaHosoli BuHmM

MnockocTb numbBa yCTaHaBNUBAETCS B TOPU3OHTarNbHOE MOMOXEHWe MO YUSIUHOPUYeCKoOMy
YPOBHHO C NMOMOLLIbIO TPEX MOOBLEMHbLIX 8UHMO8. 3putenbHasa Tpyda moxeT bbiTb noBepHyTa 180° BOKpyr
rOpu3oHTanNbHOW ocKu, TO eCTb nepeBedeHa yepe3 3eHWUT. Ha ogHOM M3 KOHUOB OCK BpalleHust TpyObl
YKpenneH eepmukasibHbIl Kpye, KOTOPbIA Harfyxo COoeAvHEH C OCbi0 M BpallaeTcs BMECTEe C Hew.
BEPTUKarbHbIA KPYr MOXET pacnonaraTbCa cnpaBa Win creBa OT 3pUTENbHOWM TPyObl, ECNN CMOTPETL CO
CTOPOHBbI OKynspa. lNepBoe nonoxeHne HasbiBaeTcs «kpya npaeso» (K1), BTopoe «kpye s1ieeo» (K1)

B komnnekt Teogonuta BXOAAT wWTatuB M oTBec.limamue npecTtaensetr cobon TpeHory C
MeTannu4yeckon rofioBKOW. TeodonuT KpenuTcs K rorioBKe LiTaTMBa C MOMOLLbD CMaHO8020 8UHMA.
Omeec CrnyxuvT Ansa LeHTPUPOBaHUA MHCTPYMEHTA Haj TOYKOMW, TO eCTb ANs YCTaHOBMNEHUS LeHTpa numba
Haz BepLUMHON n3mepsieMoro yrna.Bpaliatowmecs yactm teogonnta CHabXeHbl 3aXKMMHbIMU BUHTaMK NS
3aKpenneHusa ux B HenoaBWXHOE COCTOsiHME.[INnA M3MepeHus ropusoHTanbHOro yrna nocrnefoBaTenbHO
HaBOASAT 3puUTenbHyl0 Tpyby Ha Toukm A.m C. B oboumx crnydasx C NOMOLLbIO OTCHETHOro npucnocobneHns
nNpou3BoaNTCst oTCHET Mo NUMBY. PasHOCTb OTCYETOB AaeT 3Ha4YeHne N3MepsieMoro yrna.
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Tema 9. YcTponcTBO HUBenupa

HuBenupbl ¢ KOMNEHCATOPOM Yrfia HaKMoHa 3pu TeNbHOM TPYObl HA3bIBAKOTCS CamoyCTaHaBnMBatoLmmMmcs(puc. 1, a)
KomneHcaums yrna HakrmoHa BM3MPHOW OCU UMW aBTOMATUYECKOE NMPUBEAEHME €€ B ropU3oHTarbHOE MONOXEHUE Y 3TUX
HVBENUPOB MPOUCXOAMUT 3a CYET aBTOMATMYECKOTO MOBOPOTa KOMMEHCUPYIOLLETO 3fieMeHTa (KoMneHcaTopa) OnTUYeCcKow
cuctemsl (puc.1, 6).

11

il

-

12

PucyHok 1 - Husernvp H-10K:

a— BHeWHun Bug; 6 — onTnyeckas cxema; / — yCTaHOBOYHAsA MPWXUMHAA NnacTuHa; 2 — MaxoBu4okK; 3 —
Kopnyc; 4 — KpyrfbIn ypOBEHb C 3epkanbLeM; 5 — 00bekTvB; 6 — noactaBka; 7 — 3aKkpenuTernbHbIW BUHT; 8, 12 —
nnH3bl o6bekTuBa 1 okynsap; 9, 10 — neHTanpmamel; 11 — ceTka HUTUR; 13, 14 — npmusma n pamka

Tak, komneHcaTop Husenupa H-10KI coctout 13 aByx neHtanpmam 9 n 10 (MATMYronbHbIX NPY3M), CKIEEHHbIX MEXOy
cobol 1 cKkpenneHHbIX C KOprycoM mnpubopa kopobyaTon (opMbl, a TakKe MOABWKHOW MPSMOYrOnbHOW MPU3MbI.
MpsamoyronbHast npuaMa 3akiodeHa B pamKy, NepemMeLlaeMylo B BEePTUKanbHOM MIOCKOCTU MaxOBUYKOMZ2, TNEHHbIM B
kopnyce 3. Ee nepemelleHne obecneunBaeT (POKYCUPOBKY 3pUTENbHOM TPYDbl N0 06 HLEKTY HaBEAEHUS.

HuBenvpbl C UWNVHOPUYECKMM YPOBHEM WMEIOT 3pUTENbHYIO TpyOy W UMIMHOPUMYECKUIA YpOBeHb. Tpyba C
YPOBHEM YKpEenrieHa Ha BePTUKanbHOWM BpaLLAloLLENCs OCK, BXOASLLEN B MoACTaBKy, bornee pacnpocTpaHeHHbIE HUBENMPSI
atoro Tuna: H-3, H-10.
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Tema 10. HuBenupoBaHue «Bnepen»

HuBenupoBaHve Bnepen npoussoanTcs crnepyowmm obpasom. B ogHon 13 Touek ycTaHaBnvBaoT
HUBENup, B APYron — penky (PUCyHOK 1).

BbICOTY MHCTpyMEHTa i U3MepsAlT PyrneTkon OT TOYKM A OO UeHTpa OKynspa ropusoHTanbHO
YCTaHOBMEHHOW 3puTenbHON TPYObI. [pn NpaBMnbHOW YCTAHOBKE MHCTPYMEHTa BU3NPHAsA OCb 3pUTESIbHOM
Tpybbl 3aMMeT ropusdoHTanbHoe nonoxeHne HH. [lNocne aTtoro, Habniogas B Tpyby, NO cpeaHen
rOPU3OHTaNbHOM HUTU CEeTKM BepyT oTcyeT b no penke, ycTaHOBMAEHHOW B Touke B. Toraa MoxHo 3anucarh i
= Ah + b, otkyaa Ah =i - b.

PucyHok 1.

Takum o6pasom, 4TOObI oOnpegenuTb (M3MEpPUTb) MpPEBbLILLEHNE MOCneaywenn ToYKM Hag
npeablayLen, HY>XHO U3 BENUYUHbLI | BbICOTbl MHCTPYMEHTa, YCTaHOBMEHHOMO B 3aHEN TO4Kke, BblYeCTb
OTCYET MO peWnkKe, pacnooXXeHHOW Ha nocnegyloLen (nepegHen) Touke.
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Tema 11. HuBenupoBaHue U3 cepeauHbI

MpeBbileHWe OOHOM TOYKW Hag APYro MOXHO ONpeaenuTb Takke nyTemM YCTAHOBKU HUBenupa
nocepeauHe MeXay 3TUMU TOYKaMM.

Takon crnocob HasbiBalOT HMBENMPOBAHMEM U3 cepeauHbl. [lpn aTtom crnocobe Ha 3agHen wn
nepegHen Toykax yCTaHaBNUBAKT Penkn, a HUBENUP pacnonaraklT Ha cepeauHe Mexay aTUMU TOYKaMu.
lMocne ToOro, kak BU3MpHas OCb 3puTenbHoW Tpybbl HMBenuvpa OydeT npuBedeHa B ropu3oHTanbHoe
nonoxeHue, 6epyT oTcYETbl MO rOPM3OHTANbHON HUTU CETKM NOOYEpPEOHO MO 3a4HEN M NepegHen penkam.
OTcyeT no 3agHewn perike ob6o3HavaeTca bykBon 3 (3agHUIN OTCYET), a OTCYET MO nepeaHen penke dyksown I1
(nepegHun oTcyeT).

PucyHok 1.

M3 pucyHka 1 BugHo, 4To npesbileHne Ahonpenenutbes Kak pasHocTb otcuetoB 3 1 1 no penkam
Ah =3-1T1

CnepoBaTtenbHO, NpY HUBENUPOBaHWM U3 CepeauHbl NPeBbIlLeHVe NepegHen TOYKM Hapg 3aaHen
onpeaennTcs Kak pasHOCTb 3afHEero 1 nepeaHero OTCYETOB MO perkam; MHOrAa roBOPSAT: «NPeBbllLeHNe —
9TO B3rnaj Has3azg MUHYC B3rMnsa Bnepeay, nogpasymMeBas nof «B3rnsgaMuy oTcHeTbl M0 penkam.

MNpv HMBENUPOBaHWM U3 cepeauHbl HUBENUP YCTaHaBnMBAEeTCA HeobsisaTeNnbHO B CTBOpE
HMBENUpyeMbIx Todek. OQHAKo pacCTOSHUS MeXay pelikamv U HUBENUPOM OOSKHbI OblTb O4UHAKOBbLIMU
He3aBWCKMMO OT TOro, rae CTOUT HUBENMP.

Cnocoby HMBenupoBaHus U3 cepeanHbl 06bIYHO OTAAEeTCA nNpeanovTeHne. HuBenvposaHue Bnepes
NMPUMEHSIETCA Ha NPaKTMKe NLb B TOM Cryyae, Koraa HEBO3MOXHO YCTaHOBUTL HUBENUP MEXAY TOUYKaMU.
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Tema 12. CywyHOCTb MeToA4Aa TPUAHTYNALMMK

OI'IOprIe NYHKTbl pacnofiararotcdA Ha MEeCTHOCTU Tak, YToOObl NMHUN KX COEeAUHSIOLNE,
06pa3OBbIBaJ'II/I uenb npumMmepHoO paBHOCTOPOHHUX TPEYroJibHUKOB U 4YTOObI C KaXaoro NyHKTa ObINI0 BUAHO
He MeHee TpeX coceaHuX.

Kaxgbli NyHKT TpUaHrynsiuMm [OSKeH ObiTb HaOexHo 3akpenrneH. [ns aToro B KOT/OBaHe,
BbIPbITOM HWKe rMyOuHbI NPOMep3aHns rpyHTa 3aknaablBaloT OAMH Hag APYTMM HECKOMBbKO LIEHTPOB.

477 4’[

220

>,
o
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Tema 13.BbIHOC B HaTypy NPOEKTHbIX OTMETOK

Bce otmeTku, YKa3aHHble B MPOEKTe COOpPYXeHudA, OaroTcA OT Kakoro-nnb6o YCINOBHOIo YpOBHA. |-|O3TOMy
npegBapuTeribHO UX Heo6xoaMmMo nepeBblMNCITNTL B CUCTEMY, B KOTOpOI7I AaHbl BbICOTbl UICXOOHbIX penepos.

[nsa BbIHOCA TOYKM C NPOEKTHOM OTMETKOM B HATypy HUBENUP YCTaHaABNUBAETCS HA PaBHbIX PACCTOSHUAX OT
penepa M TOYKM, B KOTOPOW Mpeanonaraetcs BblHeceHue oTmeTku. [MpuBegs npubop B pabouvee nonoxeHue,
BbINOSHAIOT OTCYETHI MO penke, yCTaHOBNEHHON Ha penepe. [paBunbHOCTb X KOHTPONUPYIOT Pa3HOCTbIO OTCYETOB MO
KpacCHOW 1 YyepHoW WwKanam. [lonyctTumoe OTKNOHEeHME CoCTaBnseT +3 MMm.

PucyHok 1 — Cxema BblHECEHUSA B HATypy TOYKM C MPOEKTHOW OTMETKOW

Mmes no penke, ycTaHOBNEHHOW Ha penepe, U OTMEeTKY ero Hr , BbIYUCASAIOT FOPU3OHT NHCTPYMEHTA:
N (pac) = Hr + @ (kpac) ;
W (wepr) = Hr + @ (uepn),
KOHTPONMPYS NPaBUibHOCTb BbIYUCAEHUIA MO Pa3HOCTM rOpM3OHTOB. Kak BUAHO N3 pUCYHKa
b (vepr) = TV (wepr) = H (np);
b pacu) = T (xpacu) = H (np) -

Pa3HOCTb 3TMX OTCYETOB NO-NPEXHEMY AOMKHaA ObITb paBHa Pa3HOCTU OTCYETOB MO pelike, YyCTaHOBEHHON Ha
penepe. 3aTem peliky ycTaHaBNMBaloT B yka3saHHOM MecCTe W Mo curHany Habntogartens y npubopa nepemeLiaoT ee
BHM3 UMW BBEPX A0 NOMYYEHUS MPOEKTHOrO OTCHETA D (yepn) , MONOXEHUE HM3A PENKMN (DUKCUPYHOT PUCKOW.

[nsi KOHTPONSA NOBTOPSAIOT pa3bUBKY NO KPACHOW LUKarne perku U, ecrniv paccTosiHUe Mexay puckamu He byaet
npeBbIWaTh 3 MM, (OUKCUPYIOT BbICOTY CpeaHe pUCKON.
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Tema 14.Pa3buBka nMHUM 3afaHHOrO YKINoOHa

Mpn odopmaeHUN PasANYHBIX MOBEPXHOCTEN BO3HMKAET HeobXOAMMOCTb 3aKpennsaTb pAg, TodeK, obpasyroumx
JIMHUIO 334aHHOrO YKAOHa.

BHauane 3aKkpensAaloT TOYKY C 3aZaHHON OTMETKOM Hg, YCTaHOBMB peiKy, GUKCUPYIOT OTCYET Mo penepy a u
onpeaensatoT ropusoHT MHCTPYMEHTA.

TM=Hr+a;

Hanbonee TOYHO 3aJaya PELIAETCA FEOMETPUYECKMM HUBENMpOoBaHMeM. [laniee rOpM3OHT MHCTPYMEHTa
OUKCUPYIOT PUCKaMM Ha NOBEPXHOCTM CTOEK, PACNONOXKEHHbIX Ha paccToaHuu d.

H3s
H2 } |
T
h
H1 h, 3
%; /i } hy m
\\\\\ dl dz d3
R

PucyHoK 1 — Cxema pasbuBKKM IMHUKN 3a4aHHOIO YK/IOHA

Mpn 3a/aHHOM YKNOHE inp FOPU3OHTA/IBHOM MPOOXKEHUN MeKay cTovikamu di, da, ds, MpeBbiweHne
nocneayroLLen TOYKM Hag npeaplaylien byaet paBHo:

hi= inpx d1; h,= inpx (d1+ dz) ; h 3= inpx (d1+ d, + d3) .
Ha 3TY BE/IMMNHY OTMETKU CneayouwmnX ToOHEK 6y,D,YT OT/INYATbCA OT TOPU30OHTA MHCTPYMEHTA!
H1= M+ h1, H2= M= hz, H3= M+ h3

OTMETKM MPOEKTHOW ANHUKM DUKCUPYIOT pUCKamu. paBMAbHOCTb Pa3BbUBKU KOHTPO/MPYIOT MOBTOPHbIM
HUBENUPOBAHMEM C HOBOM YCTaHOBKOW HMBEAMPA.



