MuHuctepcTBO 0Opa3zoBanus 1 Hayku PecniyOnuku bypstust

['ocynapcTBeHHOE Or0KETHOE MpodhecCHOHaTbHOE 00pa3oBaTeIbHOE YUpekIeHue "bypsTCKuid arpapHbIi
koJutexk uM. M.H. EpGanosa"

A.b. PamnaeBa

MeTtoauyeckue yKa3aHus 110 BbINOJHEHUIO
JIa0OPATOPHO-MPAKTHYECKUX H CAMOCTOSAATEIbHBIX PA0OT /ISl CTYJ€HTOB CHENHAJTbHOCTH
21.02.04 «3emiieycTpoiicTBO»

21.02.08 «IlpuknagHas reoae3usi»

IIM.05. 3amepumk Ha Tonorpago-reoie3n4ecKUX U MapKieiepcKux padorax

r.Ynag-Ym
2018



VJIK 128 (08)

1143

YTBepkJeHO K neyaTu HayuHo-MeTtoanueckuM coBeToM I'BIIOY «bypsATckuil arpapHblii KOJIEIK UM.
M.H. Epb6anoBa»

Peuenzenmur:
I'.A. UBanoBa — crapmuii npenoaasarens kadeapsl 3emneyctpoiictBa BI'CXA um. B.P. ®ununmnosa

M.O. BypaeBa — npenoaaBarenab TEXHUUECKUX JqUCUMILIUH Boiciieil kateropuu ['BIIOY «bypsarckuii
arpapusbiil koyuiepx um. M.H. Ep6anoBay

PagnaeBa A.B.

J1 43 Meronnueckue ykazaHus 10 BBIIOJHEHHIO JIAOOPATOPHO-IIPAKTUYECKUX U CAMOCTOSTEIbHBIX padoT

[IM.05. 3amepiurk Ha Tororpado-reo/ie3ndeckux U Mapkuieiaepckux padorax / A.b. Pangnaesa - Vinan-
V3: U3parensctBo BI'CXA um. B.P. ®ununmosa, 2016. — 44c

JlaHHbIE METOJMYECKHE YKa3aHUs IpelHa3HAuyeHbl JUIsl CTYACHTOB IO CIELUAIBHOCTU: JUIS CTYAEHTOB
cnenuanbHoct 21.02.04 «3emneyctpoiictBo» 21.02.08 «IIpuknagHas reoje3us» IMpU BBINOJIHEHUN
1a00paTOPHO-NIPAKTUYECKUX U camocTosTeNbHbIX pabdor mo [IM.05. 3amepuiuk Ha TOmorpago-
reoIe3NUECKUX U MapKIIeHJepcKuxX padoTax.

B meroaMueckux ykasaHMSX pa3paOOTaHbl pas3iWYHbIE BHUJBI J1a0OPATOPHO-NIPAKTHUYECKUX U
CaMOCTOSITENIbHBIX Pa0OT, JaHbl YKa3aHUS MO MX BBINOJHEHHIO, COCTABJICHBI KOHTPOJbHBIE BOIPOCHI U
ornpezeneHbl GOpMbl KOHTPOJIS.

© A.b. Pagnaesa, 2018

O TI'BIIOY «bypsTckuii arpapusiii komteax M. M.H. Epbanosay, 2018



MeTtoauueckue yKa3aHusl K BBIIIOJIHEHUIO TaOOPATOPHO-TIPAKTUYECKUX U CAMOCTOSITENIbHBIX paboT Juist
cTyneHToB crienuansHocTu 21.02.04 «3emiieyctpoiictBoy», 21.02.08 «IIpuknagHas reoae3us» COCTaBICHBI
IIpenojaBaTesieM 3eMJIeyCTPOUTENbHBIX TUCHUILIMH PagHaeBoit A.b.

B pabote mnpemioxeHbl 3adaHUS B COOTBETCTBHM C IIOCJIEOBATEILHOCTBIO H3JIOKEHUS
Teopernueckoro wmarepuana 1o wmoxaymwo IIM 05 «3amepmuk Ha Tomorpado-reoe3MdYecKux Hu
MapKIICHIEPCKUX pabdoTax», SBISIONMICHCS MPOIOIDKEHHEM OOIIero Kypca B COOTBETCTBUU C YUCOHBIM
IUIaHOM  crienuanbHocTu. Hacrosiiye yka3aHuss MOTYT OBIThb HCIOJIB30BAaHbI IPH CaMOCTOATEIbHOU

IMOATOTOBKE CTYACHTOB, B IIpOI'paMMy 06y‘IeHI/IH KOTOPBIX BXOOUT «OcHOBEBI Mameeﬁz[epcxoro Jcaa».



COJIEPYKAHUE

BBEJIEHE........o ottt sttt ettt ettt s h et h e s he et s bt e e e bt s as e b e s bt e s e s R e ebe e beshe et e abeean et e ene e renreeneenre 5
MEPEYEHbB JIABOPATOPHO - [IPAKTUUECKHUX PABOT ....cooiiiiiriieieriereeeseeene ettt s 6
[TPOTPAMMA CAMOCTOSTEJIBHOM PABOTBI CTYIEHTA ..o 9
JIaGopaTopHO - TPAKTHICCKAST PAOOTA NO 1 1..uiiiiiiiiiieeeiieeiieesitte st e sttt e steeste e e stteesbeesbaeesabeesbaesssseesssaesnssessnseeessseenns 10
JIaGopaTopHO - TPAKTHICCKAST PAOOTA NO 2 ...iiiiiiiiiiieiieeeiieesitteesteesteeesteesteeesteeesabeesbaeessteessseesssseesnsassnssessnseeessseenns 13
JIabopaTopHO - MPAKTHIECKAS PAOOTA NO 3 L...iiiiiiiiieiiitieeese ettt sttt e e e st r s e b b enesreeae e nesneenee e 20
JIabopaTopHO - MPAKTUIECKAS PAOOTA N 4 L...ouiiiiiiieiiitieiesie ettt sttt s e r e sae e b s b e s e sreeme e resneeneene 22
JIabopaTopHO - MPAKTHIECKAS PAOOTA N S L...iiiiiiiiieieiteeiese ettt ettt et b e st b e sae e b s be e e sreeme e nesne e e e 24
JIaGopaTopHO - TPAKTHICCKAST PAOOTA NOO .....veiiiiiiiieeiitieeiieesiiee ettt esteeesiteesteeesbeeesbeessbaeesateesseesssseesnsassnssessnseeessseenns 28
JIabopaTopHO - MPAKTHIECKAST PAOOTA INOT ...ueiiiiiiiiieieeie ettt h ettt et e bt e s bt e s bt e st e et e e beesbeesaeesanesane 33
JlabopaTopHO - MPAKTHIECKAS PAOOTA INQ 8 ...ttt ettt b e b e bt st e et e et e e sbeesaeesane e 36
JIabopaTopHO - MPAKTHIECKAST PAOOTA NO O L...iiiiiiiiiiiiitieese ettt sttt et b e st sbe et esb e e e b sae e e e 39
JlabopatopHO - MPAKTHIECKAST PAOOTA N 10 ..cueiiiieiiiiitieiesieeieee sttt ettt et b e st sbe et e s b e eaee b sae e e e 42
JlabopaTopHO - MPAKTHIECKAST PAOOTA INO 11 ..eiieiiiiiiiieieeee ettt st sttt e bt s e e 45
JlabopaTopHO - MPAKTHIECKAST PAOOTA INO 12 ..eiiiiiiiiiieie ettt st sttt e b e st sane e 48
CIVCOK PEKOMEHTYEMOM JIUTEPATYPBL ..o ses s esas s ssssses s saesanen 51
TTPUTIOTKEHIIE 1 ....nveiiiiieieieete ettt ettt ettt et st b e she et s bt e st e bt s ae et e s bt et e st e sbeebesbeemt e besaeenteaneeaneneis 52



BBEJEHUE

Llenu u 3ama9u JUCHUIIIMHEL

Mapxkmeiinepuss ~ sBnsercs  0a30BOM  AMCUMIUIMHOW Ui CTYJACHTOB  CIELUAIBHOCTU
«3emneyctpoiictBo» u «lIpuknagHas reoje3us» NpH MONydYeHUH pabodel mpodeccun 3aMepiiuK Ha
Tonorpado-reo1e3nYeCKUX U MapKIeiaepckux padboTax.

I{enpro n3y4eHs JaHHOTO Kypca sIBISETCS 03HAKOMIICHUE CTYACHTOB C OPraHU3aluel U METOIUKOU
BBINOJIHEHHS] OCHOBHBIX MapKIIEHIEPCKUX padOT MpU IMOJ3EMHON pa3paboTKe MECTOPOKIECHUH MOIE3HBIX
HCKOIIaeMbIX, oOecreunBarolXx Oe3omnacHyo U 3(p(eKTHBHYIO UX OTpabOTKy, a TakKe PaLUOHAIbHOE
ucnoap30Banue Heap. [Ipu 3TOM 0AHOBPEMEHHO pelIaeTcs 3a1a4da NOATOTOBKH CTYIEHTOB K BBINIOJTHEHHIO
KYPCOBOI'O IIPOEKTA 10 MAPKIIEHIEPCKOMY €Iy U MAapKIIEHIEPCKON YaCTH IUILIOMHOTO IIPOEKTA.

TpeboBaHusI K YPOBHIO OCBOEHMSI COAECPKAHUSI TUCLUTIITUHBI

B nporecce n3ydenus Mmapkiieiiepun CTyAeHT NpruoOpeTaeT 3HaHUsL U YMEHUs, HEOOXOIUMBbIe /IS
JanpHemero npodeccuoHaIbHOIO CTAHOBJICHUS U JIOJDKEH:

HMeTh IPAKTHYECKHH ONBIT:

-BBIIIOJIHATH MOJIEBBIE I'€0/1€3UYECKHE PA0OTHI HA IPOU3BOACTBEHHOM y4YaCTKE;

-00pabaThIBaTh pe3ysIbTaThl OJIEBBIX U3MEPEHUH;

-COCTaBJIATh U OPOPMIIATH IIIAHOBO-KAapTOIrpahuuecKue MaTepualbl,

-OCYLIECTBIIATH IEPEHECEHHUE IPOECKTOB 36MIIEYCTPONUCTBA B HATYPY, VISl OPraHU3alUU U yCTPOMCTBA
TEPPUTOPUH PA3TUYHOIO HA3HAYCHUS.

YMeThb:

- BBIIIOJIHATH PEKOTHOCLUPOBKY MECTHOCTH;

- C03/1aBaTh Cb€MOYHOE 0OOCHOBAHUE;

- IPOU3BO/IUTH TOPU3OHTAIBHYIO U BEPTUKAIBHYIO ChEMKY MECTHOCTH Pa3IMYHBIMH CIIOCO0AMU;

- COCTaBJIATh U 0()OPMIIATH IUIAHOBO-KapTorpaduyeckre MaTepuaibl;

- BBIMOJIHATH PaOOThI IO OTBO/Y 3€MEJIbHBIX YUaCTKOB;

- IEPEHOCUTH IIPOEKT 3€MJIEYCTPONCTBA B HATYPY PA3IMYHBIMU CIIOCOOaMU;

3HATh:

-CII0COOBI MMPOU3BOICTBA HA3EMHBIX TOPU30HTAIBHBIX, BEPTUKAJIBHBIX, TONOrpaphUUIECKUX ChEMOK;

-MIOPAJIOK KaMepaJlbHOM 00pabOTKM MaTepHasoB MOJEBBIX U3MEPEHHH, criocoObl M300pakeHus: Ha
IJIaHa KOHTYPOB, 00BEKTOB U peibeda MECTHOCTH;

-T€XHOJIOTUH T€0/1€3NYECKUX pabOT U COBpEMEHHbBIE T'€0Ae3NUECKIE TPUOOPHI;

- crocoObl U TOPSIIOK MEPEeHECeHH sl TPOEKTa 3eMJICYCTPOICTBA B HATYPY;

CamocrosarenbHas padorta ctyaentoB (CPC) BkiIto4aeT NOArOTOBKY M BBIIIOJHEHHE J1a00paTOPHOTO

IMPpaKTHUKyMa BHEC ayJHUTOPCKUX 3aHATHI — B YUTAJHHOM 3aJI€, B O6I].[€)KI/ITI/II/I HJIM Ha J0MY. CTy,)IeHT



CaMOCTOSITENIbHO HCIOJIb3YyeT OCHOBHYIO HJIM JIOMOJHUTENbHYIO TEXHHUYECKYIO JIMTEpaTypy B Ipolecce
pelleHns MHAUBUAYAJIbHBIX 3aaHui. Pabouel mporpammoin npeaycMOTPEHO MUHHMAIbHOE KOJIMYECTBO
YacoB, 3aTpauyMBacMbIX CTYACHTAMH Ha BBIIOJHEHHE JIA0OPATOPHBIX W JPYrux paboT Mo JaHHOU
JTUCIUILINHE:

1. TlogroroBka pedeparToB, AOKIAAOB MO JUICH3UPOBAHUIO MapKIIEHAEpCKUX padoT B opraHax
Poctexnanzopa P®, cocraBienue otdera mo 1ab0paTOpHO-MPAKTHYECKUM U CAMOCTOSATEIBHBIM padoTam
CPC — 48 gacos.

2. [TogroroBka, BHITOTHEHUE U 3alTUTA JIAOOPATOPHO- MTPAKTUUECKUX padboT — 62 yac.

[Ipennaraembie pa®OTHI ABISIOTCSA MPOAOHKEHUEM U HEOTHEMIIEMOM YacThl0 y4eOHOro Iporecca
Y BBITIOJHSIOTCS CTYZACHTAMH B IIPOIECCE ayAUTOPCKUX 3aHIATUN U B YaChl CAMOCTOSATEIBHOM paboThI.

B npouecce pemenns 3a1anusi OCYIIECTBISIOTCS PacueThl, IPUBOIATCA Tpad Ky, TaOIHIIbI, 3TaIbI
BBIUMCJICHUM, OCHOBHBIE (DOPMYJIBI U COCTaBISIETCS MOSCHUTENbHAsA 3anucka. [losicHUTenpHas 3amucka
BBITOJIHAETCS] HA OTIENbHBIX JIMCcTax mucueit Oymaru dopmara A4 (210 x 297 MM) B MHUCbMEHHOM WJIH
MAaIIMHOIIMCHOM (KOMIIBIOTEpPHOM Habope) BUue U 0(OPMIISIOTCS CIICAYIOUIM 00pa3oM:

- BBEpXY yKa3bIBaeTcs MHJIEKC «JlabopaTopHO - mpakTuyeckas padora Ne 1,2 u T.1.» u ee
Ha3BaHMe, HOMep BapuaHTa 3afanus. CTyAEHT yKa3bIBaeT CBOIO (DaMUITUIO U MHHUIIMAJBI (B KapaHjaalie).

- YKa3bIBaeTCs 11eJ1b BHIMOIHSIEMOTO 3a/IaHuUs;

- NPUBOJASTCS HMCXOJHBIE JIaHHBIE, COOTBETCTBYIOLIME CBOEMY IMOPSAKOBOMY HOMEpY BapHaHTa
(corsmacHO CHUCKY TPYIIIIbI);

- IPUCTYMNAIOT K HEMOCPEACTBEHHOMY PEIICHUI0 Tab0PaTOPHO - MPAKTUYECKUX paboT C
MOSICHEHUSIMH T10 €€ BBINIOJIHEHUIO;

- 110 OKOHYAaHUHU HCIIOJIHEHUS 33aJaHus JIeNat0T KpPaTKUE BBIBOJIbI, 3aBUCAIIUE OT KOHEUHOM LEeau U
MOJIyYEHHBIX PE3y/IbTaTOB BbIUNCIICHMUI;

- B KOHIIE paboThl, B IPAaBOM HIKHEM YTy MOCIIEAHET0 JINCTA AeIat0T HaAMUCh: «PaboTy BBIIOIHUIT
CTyIEHT: Hanpumep, MiBanos 1.1.», craBuTcs 1ata U poCucCh.

I'padnyueckue NpuIOKEHUS] U UYEPTEKU BBIMOJHAIOT TYIIbIO HA JINCTAX «BAaTMAHCKOI» Oymaru,
KaJlbKe, MUJUIMMETPOBON Oymare, B COOTBETCTBMM C MX Ha3Ha4Y€HHEM M COONIOJICHHEM MacuiTaoa,
JEUCTBYIOIIMX CTAHAAPTOB U MHCTPYKLIMM.

ITo oxOHYaHMU BCETO MOJI0KEHHOTO KOJIMYECTBA JJa0OPaTOPHO - MPAKTUYECKUX padoT, HX CIIMBAIOT

B OJIMH OOIINI TOKYMEHT - 0T4YeT, TUTYIbHBIN nucT (ITpmnoxenue 1).

INEPEYEHD JJABOPATOPHO - IPAKTUYECKHUX PABOT

JlaGopaTopHo - npakTHuyeckas padora Ne 1

6



CTpyKTypa MapKIIeHIEPCKON CITYKOBI.
KonnuecTBo ayauTopHbIX yacos: 4.
CamocrodrenbHas paboTa cTy1eHTOB: 4 Jaca.

JlabGoparopHo - npakTn4yeckasi padora Ne 2
Knaccudukanus, cocraiaenne u opopmiieHHEe MapKIIei1epcKoil JTOKyMEHTaluN
KonnuecTBo ayautopHbIx yacos: 4.
CamocrosrenbHas paboTa cTy1eHTOB: 4 yaca.

JlabopaTopHo - npakTH4eckas padora Ne 3
BeruepunBanue MapKIe1epckux yCIOBHBIX 3HAKOB.
KonuyectBo aynutopusix 4acos: 10.
CamocrodrenbHas paboTa cTy1eHTOB: 4 Jaca.

JlaboparopHo - npakTu4yeckasi padora Ne 4
CopneprkaHue ¥ TOYHOCTh MapKIIEHIEPCKUX TJIAHOB
KonnuecTBo ayauTopHbIX yacos: 4.
CamocrosiTenbHast paboTta cTyAeHTOB: 4 yaca.

JlaGopaTopHo - npakTHyeckasi padora Ne 5
['eone3nyeckrie 3HaAKU U LIEHTPHI TyHKTOB
KonngecTBo aymuTopHBIX 4acoB: 6.
CamocrosTenbHast paboTa CTYACHTOB: 4 4acoB.

JlabopaTopHo - npakTH4yeckasi padora Ne 6
l'opusoHTanbHas coeqMHUTENBHAS TTO/I3EMHAs CheMKa (OPUEHTHPOBKA)
KonnuecTBo ayautopHbix yacos: 4.
CamocrosiTenbHast paboTa CTy/IEeHTOB: 4 4acoB.

JlaGopaTopHo - npakTHuyeckas padora Ne 7
UccnenoBanue Teononura
KonngecTBo aymuTopHBIX 9acoB: 8.
CamocTosTenbHast paboTa CTYACHTOB: 4 4acoB.

JlabopaTopHo - npakTH4eckas padora Ne 8
HccnenoBanve HuBenupa
KonnyecTBo ayTuTOpHBIX 4acoB: 6.
CamocrosiTenbHast paboTa CTYACHTOB: 4 4acoB.

JlabopaTopHo - npakTHyeckas padora Ne 9
N3mepeHrie ropu30HTaIbHBIX U BEPTUKAIBHBIX YTJIOB.
KonnuecTBo ayauTopHbIX yacos: 4.
CaMocTosTenbHast paboTa CTYACHTOB: 4 4acoB.

JlabopaTopHo - npakTH4eckas padora Ne 10
HusenupHble MapKIIeHAepCKO-Te€01€3NIECKUE CETH.
KonnuecTBo ayaiuTOpHBIX YacoB: 4.
CamocrosiTenpHas paboTa CTy/IEHTOB: 4 4acoB.

JlabopaTopHo - npakTuyeckasi padora Ne 11
Cozlanne MapKIEeRaepcKo-Te01€3MUECKUX CETEW METOIOM ITOJIMTOHOMETPHH.
KonnuecTBo ayquTOpHBIX 4acoB: 4.



CamocrosiTenpHas paboTa CTy/IEHTOB: 4 4acoB.

JlaGopaTropHo - npakTnyeckasi padora Ne 12
Omnpenenenue BBICOTHI OypOBOIl YCTaHOBKHU
KonnuecTBo aynuTOpHbIX 4acoB: 4.
CamocrosTenbHas paboTa CTyIeHTOB: 4 4acoB.



[IPOTPAMMA CAMOCTOSITEJILHOM PABOThI CTYJEHTA

IIM 05 3amepink Ha Tororpadoreoie3nYecKix 1 MapKIeHaepckux padoT

CamocrosiTenbHas paboTa CTYICHTOB, OOydYaroIUMXCs IMOJ PYKOBOJACTBOM IPENOABATENs, IPOBOAUTCS

BO BHCAYJUTOPHOC BPEMA B COOTBCTCTBHHU C IICPECUHEM pa60T.

Ne Tema Bug CPC MeTtoa Tekyuiero Kpurepun ouenku
KOHTPOJIA (MMCbMEHHAsA
NpOBepKa, YCTHO,
3amuTa pedepara M. T.1.)

1. Crpykrypa Odopmiienue Onenka 1o noJiHoMy Ymenue
MapKIIeH1epcKon BBITIOJTHEHHBIX OBJIAJICHUIO COJIEP>KaHUs OpPUEHTHPOBATHCS B
CITY>KOBI. PAaKTUYECKUX Tembl OLIeHKa yCTHOTO MOTOKE MH(OPMAIINH,

paboT, MOATrOTOBKA K | OTBETA BBIJICTISITH TJIAaBHOE
UX 3aLIUTE

2. Conepxxanue u | Odbopmnenue YMeHue
TOYHOCTH BBITIOJTHEHHBIX OreHka 1o MmoJIHOMY OPHEHTUPOBATHCS B
MapKIIeHIePCKUX MPAKTUYECKUX OBJIAJICHUIO COJIEP>KaHUs MOTOKE MH(OPMALINH,
TUTaHOB paboT, MOATOTOBKA K | TEMBI BBIJICTISITH TJIABHOE

UX 3aIluTe

3. ['eonesnueckue 3naku u | OdopmiieHue YMeHue 4eTko u

LEHTPBI ITYHKTOB BBITIOJTHEHHBIX OrneHka 1o moJHOMYy MPaBUIILHO
MPAaKTUYECKUX OBJIQ/ICHUIO COJCPIKAHUS dbopmynupoBaTth
paboT, MOATOTOBKA K | TEMBI OTBETHI
UX 3aLIUTE

4, ['opuzoHTanbHas Odopmnenue OrneHka 1o moJHOMYy YMeHue ueTko u
COCMHUTEIbHAS BBITTOJIHEHHBIX OBJIQ/ICHUIO COJCPIKAHUS MIPAaBUIILHO
MO/I3eMHAs ChEeMKa | IPAKTHUECKUX TEMBI dbopMynupoBath
(opueHTHPOBKA) paboT, MOATOTOBKA K OTBETHI

WX 3aIluTe

5. N3mepenue Odopmnenue Onenka 1o noJHoOMy Ymenue
TOPU30HTAIBHBIX U | BBITIOJTHEHHBIX OBJIAJICHUIO COJIEP>KaHUS OpPUEHTHPOBATHCS B
BEPTHKAIBHBIX YTJIOB. MIPAKTUIECKIX TEMBI MOTOKE MH(OPMAIIHH,

paboT, MOATOTOBKA K BBIJICTISITH TJIABHOE
WX 3aIIUTe

6. Husenupheie Odopmnenue OreHka 1o MoJHOMY Ymenue
MapKIIeH1epcKo- BBITTOJTHEHHBIX OBJIQ/ICHUIO COJICPIKAHUS OPHEHTUPOBATHCS B
re0Ie3NUECKUE CETH. MPAaKTUYECKUX TEMBI MOTOKE WH(OPMAIINH,

paboT, MOATrOTOBKA K BBIJICJIATH TJIABHOE
WX 3aIluTe

7. Coznanue Odopmnenue Onenka 1o noJHoOMy Ymenue
MapKIIeHIepCKo- BBITIOJTHEHHBIX OBJIAJICHUIO COJIEP>KaHUS OpPUEHTHPOBATHCS B
TeOIC3MUECKUX ~ CETeH | MPaKTHYECKUX TEMBI MOTOKE MH()OPMAIIHH,
METO/I0M paboT, MOATrOTOBKA K BBIJICTISITH TJIABHOE.
MOJIMTOHOMETPHH. WX 3aIuTe

8. OmnpeneneHre BBICOTHI | KOHCIIEKT O1ieHka Mo noJHOMY VYMmenune

OypOBO# yCTaHOBKHU.

OBJIAZICHUTIO COACPIKAHUA

TEMBI

OpUEHTHUPOBATHCS B
MMOTOKE MH(GOPMAITUH,
BBLIEJATE IVIAaBHOE.




JlaGopaTtopHo - mpakTudeckas padora Ne 1

Tema: CTpykTypa MapKIIEHIEPCKOM CITyKOBI.

Lesn: onpenenuTs HA3HAYEHUE MAPKIICHACPCKON CITY>KOBI, COCTABUTH CXEMY MapKIIeH1epCKOi
CITYXOBI

BoipadaTbiBaeMble yMeHHUsI 1 HABBIKH: BBIIIOJIHEHHE aHAJIN3a IPEJI0KEHHON HH(opMaIuuy;
COCTaBJIEHUE CXEMbI MAPKIIEHIEPCKOM CITYKOBI.

Ocpausaemsbie IIK u OK: OK 1. [Tonnmanust CyliHOCTH U COLIMATIbHONW 3HAYUMOCTHU CBOEH
Oynyuieit mpodeccuu, MposiBICHUS K Hel ycrorunBoro narepeca; OK 2. Opranu3oBbsiBaTh COOCTBEHHYIO
JeSITeIbHOCTb, BEIOMPATh TUIIOBBIE METO/IbI U CIIOCOOBI BHIIOJHEHUS IPOPECCHOHATIBHBIX 3a/1ad,
OLIEHUBATH UX 3(P(HEKTUBHOCTH U KaYECTBO, BEIOMPATH THIIOBBIE METOJIBI U CIIOCOOBI BHITOJTHEHHS
npodecCHOHATBHBIX 33a7a4, OIleHNBaTh MX 3P dexTuBHOCTh U KaduecTBO; OK 3. [lpunsaTus pemenuii B
CTaHJapPTHBIX U HECTAHJAPTHBIX CUTyallUsIX U HECEHHUE 32 HUX OTBETCTBEHHOCTH.

Hopma Bpemenu: 2 yaca

Marepuanbl 1 000py10BaHMe: pa3AaTOYHBIN MaTepual, padoydast TETpaab

Jlureparypa: ['eone3us B mapkineiepckoM aene Yekanuu C. U. ['eone3us B Mmapkuieiepckom

nene: YuyeOHoe mocodue s By30B. — M.: Akanemudeckuii mpoekT; [lapagurma, 2012. — 543 c.
KoHTpoJibHbIE BOPOCHI:
1. Crienmanu3upoBaHHbIE MAapKIIEHIePCKIE OpraHn3allui, BU/IbI, BHIIOTHIEMbIC BUIBI paOOT.
2. [TocnenoBarenbHOCTH pabOT MPH BBITOJIHEHUU MapKILEHAEPCKUX pabOT 3aMEPILUKOM.
Ilopsinok BeINOJHEHHS Pa0OTHI:

1.M3yuyenue TekcTa pa3gaToyHoOro MaTepuana.

2. Pa3paboTka cxemMbl MapKIIEHIEPCKOM CITyKOBbI.

3. XapaKkTepucTuKa KaxJ0ro 3BeHa 10 00beMY BBINIOIHSIEMbIX padoT.

Mertoanyeckue yKasaHus:

1. O3HaKkoMbTeCH C HHpOPMaLIMEH O CTPYKTYpe MapKIIEHIEPCKOM CITy>KOBblI, MCTIOJIBb3YsI MaTE€pUaIIbI
( uHTEpHET pecypebl). CocTaBbTE HEPAPXUUECKYIO CXEMY, PACKPBIBAIOIIYIO 3BEHbS LITaTa CIIYKObI U
BBINOJIHSEMbIE MU BUBI pa0OT.

2. ITpu pa3paboTke cxeMbl MapKIIEHIePCKOM CiTy>KObl aKLIEHTUPYHTE BHUMaHHE Ha HAIIPaBICHUS
CJIy>KOBI, BUJIbI pa0OT BBIMOJIHAEMBIX IITATHBIMU €IMHUIIAMH, a TAKXKE 0XapaKTepU3ynTe
CHeraln3upoBaHHbIE MapKILEHIepPCKIEe OpraHUu3allii, BRITOIHSIOMNE Pa3InyHble (QYHKIUH.
[Tosryuennsie pe3ynbTaTel opopmute A4 B BUJE CXEMbI, B CBOOOIHOIN HHTEPIPETALIUH.

3. ¥ oopMHTE BBIBOJ O MPOJIETaHHON paboTe, KPaTKO OTBETHTE HAa KOHTPOJIbHBIE BOIIPOCHI.

3aueTHOE 3aJaHuE:

PesynpTaTom mpojenanHoi paboTHI SBIISIETCA pa3padOoTaHHAs CXeMa MAPKIIEHIEPCKON CITyKOBI.
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Hpuiaoxenne k JITI3 Ne 1
CtpyKTypa MapKIIeHIepCKoil cIryKObI

Mapkueiigepckas ciry>k0a B HACTOSIIIEEe BpEMsi OPraHU30BaHA 10 JIBYM HAIPABJICHHSIM:

MapkIieiiepckas ciyx0a nIpenpusITiii U OpraHu3aluii FTOpHOI00BIBAIOIIECH MPOMBIIIECHHOCTH,

CHELUAaIU3UPOBAHHbBIE OPraHU3ALINH.

Mapkmeinepckas  cayk06a Ha  NOpeanpuATHSX M OpTraHU3alUsIX  TOPHOAOOBIBAIOIIEH
MPOMBINIJICHHOCTH SIBJISIETCS. OCHOBHBIM 3BEHOM B O0IIEH CTPYKTYpE MapKIIEeHIePCKON CITyKOBbI.

OCHOBHOM MEPBUYHON MTPOU3BOICTBEHHON CIMHUICH SIBJISIETCSI Map KM €U JEPCKUU OTJH
en (0ropo)TOPHOTO NpEenNpUsITH A, HAa KOTOPBIA BO3JIararoTcsi 003aHHOCTH BBIIOJHEHHUS BCEX
OCHOBHBIX U TEKYIIUX MapKIIEHIEPCKUX pabOT MpU OCBOCHUH U pa3pabOTKe MECTOPOKICHHSI.

Kanuransabie padoThl (IPOU3BOJACTBO a3pOPOTOCHEMKH, IOCTPOCHHUE U PA3BUTHE MAPKIIICHICPCKIX
OTIOPHBIX CETe OOJBIION MPOTSKEHHOCTH U T. JI.), COIJIACHO MOJIOKEHUIO O MapKIIeHaepcKoi ciyxoe,
JOJDKHBI ~ BBIIOJHATBCA  CHEHUAIM3UPOBAHHBIMM ~ OpraHU3alMsMd MO JOrOBOpaM C TOPHBIMHU
MPEANPUITHIMHU.

[IITaT COTPpyAHUKOB MAPKIIEHIECPCKOrO OTIEJa TOPHOTO NPEANPHUATHS COCTOMT W3 TJIABHOTO
MapkKIiielaepa — HayaJbHHMKA OTAeNa, YYacTKOBBIX MapKIIECHIepOB, TEXHUKOB-KapTorpadgoB u
3aMEPILUKOB.

Ha psine ropHOpYAHBIX NPENNpUITANA BMECTO JOJLKHOCTH TJIABHOIO MapKILIEHIepa YCTaHOBJICHA
JIOJ>KHOCTB CTAapUIEro MapKuenaepa.

Ha wmapkueiinepckue oOTaensl OpraHu3aluid, HEMNOCPEICTBEHHO PYKOBOJASIIME TOPHBIMU
OPEINPUATHSIME, BO3JIArarOTCs Cieaylole oOS3aHHOCTH: KOHTPOJb 3a TOJ0OPOM M PACCTaHOBKOM
MapKIIEHJEPCKUX  KaapoB HAa TOPHBIX TNPEANPHUATUSX; TEXHUYECKOE PYKOBOJCTBO  pabOTOi
MAapKIIEHAEPCKUX OTAEIOB MPEANPUATUI; TJIAHUPOBAHUE HAYYHO-HCCIEA0BATEIbCKUX M OTBETCTBEHHBIX
KalUTaIbHBIX MAPKIICHIEPCKUX padoT; aHAIN3 MAPKIIIEHIePCKO OTYETHOCTH TOPHBIX MPEANPUATHI U T. [I.
[ITaTel MapKIIeHIePCKUX OTAETOB 3TUX OpPraHu3alui OOBIYHO MPEACTABIEHBI IIABHBIM MapKIIEeHIepoM,
MOMOIIIHUKOM TJIaBHOTO MapKIIeniepa U TEXHUKOM-TONOTpadom.

Cnenuvanu3upoOBaHHBIE MapKMeWAEepPCKHUE OPTaHU3aIl U U BBHIIOIHIIOT
paznuunble pyHKIuU. K uncny 3TUX opraHu3auii OTHOCSTCS CIAeAYIOIIHE.

1. IIpon3BOACTBEHHBIE OPTaHU3ALIMH, BBIOJHSIOLIKE 110 JOTOBOPaM KallUTAIbHbIE MAPKILIEHUIEPCKUE
paboTHI IS HY X TOPHBIX TPEIPUATHH.

2. HayuHo-HccrnenoBaTeabCKUe€ WHCTUTYTHI, Hampumep HaydHo-HccienoBaTenbCKU WHCTUTYT
TOpPHOI TeOMEeXaHuKHU 1 MapKiieiaepckoro neixa (HUMMN).

3. [IpubGopocTpouTenbHbIE 3aBOJIbI, B TOM YHCIIC YKCIIEPHUMEHTAIbHBIC.

Benymium B 3T0# 0651aCTH sIBNIsieTCS XapbKOBCKUHN 3aBOJT MapKUIEH1epCKUX HHCTPYMEHTOB (X3MMU).
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4. Kontponupyromue opranuzanuu. K HuM otHocsTes: ['ocynapcTBeHHBI KOMUTET 110 HAZ30PY 32
0e30MacHbIM BeJeHUEM pabOT B NPOMBILUIEHHOCTH U TopHOMYy Haazopy (I'ocroprexnanzop) u
l'ocynapcTBeHHBIM reofie3sMuecKuil Hag3op npu [ 7aBHOM ympaBieHHMHM TeoAe3uH W Kaprorpaduu
(I'ocreonanzop).

Mapxkieiiiepckas ciayx0a pemaer psJ  OTBETCTBEHHBIX TIOPHOTEXHOJOTHMUYECKHX  3ajad.
Mapkieiep ykasblBaeT pa3BeAuMKaM U TOPHAKAM HalpaBJIeHHE IMOJ3EMHBIX TOPHBIX BBIPAOOTOK Kak B
TOPU3OHTAIIHOM, TaK U B BEPTUKAIBHOMU IIJIOCKOCTH.

C noBsblLIEHHEM YPOBHS MEXaHM3alUU FOPHBIX paObOT POJib MAPKIIEHEPCKON CIIyKObl BO3pacTaeT.
bonpiioe 3HayeHue NpUOOpPETArOT MapKIIEHIEepPCKUH KOHTPOJIb 3a IPOBEACHHEM TOPHBIX BBIPAOOTOK
IPOXOIYECKMMU KOMOaifHaMu, a Tak)Ke MPOTHO3MPOBAHHE YCIOBHUI 3ajeraHus MOJIE3HOTO MCKOMAeMOTo
BIIEPEM OYMCTHBIX pabOT MpU MPUMEHEHNH BBIEMOYHBIX arperaToB M MEPeABIKHBIX MEXaHU3UPOBAHHBIX
Kpereu.

Ha kpynHbIX Kapbepax MOMHUMO ITPOBEJCHUS CbeMOYHBIX Pa0OT U y4acTHsl B COCTaBJICHUH MTAacopTa

OypOB3pBIBHBIX paOb0OT HEOOXOAMMO MAPKIIEHAEPCKOE OOCITY>)KUBAaHHE OTBAJILHBIX MOCTOB H JIP.
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JlaGopaTtopHo - mpakTudeckas padora Ne 2

Tema: Knaccuduxkarusi, coctaBienue u opopmiieHne MapKIIeHIepCcKoi JOKYMEHTAIHH

Heab: knaccupuupoBarh rpaguiIecko-MapKIICHIEPCKYI0 JOKYMEHTAIUIO, OTPECIUTh METOAUKY
€€ COCTaBJICHUS U OPOPMIICHHUS.

BoipaGaTbiBaeMble yMEHHSI M HaBBIKH: KJIacCUPUIUPOBATh TrparuecKO-MapKIIEHIepCKyIO
JIOKYMEHTAITUIO, OMIPEACTISTh ITAIBI €€ COCTABICHUS M 0(DOPMIICHUS.

Buabl ocBauBaembix IIK u OK: IIK 1.3 CocraBnsate U ohOpMISTh TUIAHOBO-KapTOTpadUIecKue
marepuaibl; OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J1€ATEIbHOCTh, BHIOMPATh TUIIOBBIE METOJIbI U CIIOCOOBI
BBITNOJIHEHHS MPOPECCHOHANBHBIX 3a/1a4, OLEHUBATh UX 3()(PEKTUBHOCTh U KaYeCTBO, BHIOUPATh TUIIOBbIC
METOJII U CIIOCOOBI BBIMOTHEHHS MPOPECCHOHANBHBIX 33]1a4, OIICHUBATh UX 3PPEKTUBHOCTh U KAYECTBO;
OK 3. Ilpunstve pemieHuil B CTaHAAPTHBIX M HECTAHJAPTHBIX CUTYyallMsX W HECEHHE 3a HHX
OTBETCTBEHHOCTH.

Hopma Bpemenu: 2 yaca

Marepuanbl u 000py10BaHMe: pa3AaTOYHBIN MaTepual, padodas TeTpaib,

Jlureparypa: ['eone3us B mapkineiepckoM aene Yekanuu C. U. ['eone3us B Mmapkuieiepckom

nene: YuyeOHoe mocodue s By30B. — M.: Akanemudeckuii mpoekT; [lapagurma, 2012. — 543 c.
KoHTpoJibHbIE BOPOCHI:
1. OcobeHHOCTH XpaHEHUS YePTEKEH.
2. TouHOCTh HaHECEHUS TPaPUICCKUX HIEMEHTOB Ha MAPKIICHICPCKUE YSPTEIKH.
Ilopsinok BbINOJTHEHHS PA0OTHI:
1. M3ydeHue TeKcTa pa3gaTOYHOTO MaTepHana.
2. PazpaboTka kimaccupUKaImOHHON TaOIHITBI TpadUIecKO-MapKIIeHIepCKON TOKYMEHTAIUH.
3. Onpenenenyre METOIMKH €€ 0POPMIIEHUS.
Meroan4yeckue yKasaHus:
1. O3HakoMbTeCh ¢ MHpOpMAIIHEH 0 BuAax rpadhuaecko-MapKIIeH1IepcKoi TOKyMEeHTaIlUH,
(mpunoxxenne Ne 2). CoctaBbTe TaOIUITY, PACKPHIBAIOIIYIO €€ KJIacCU(PUKAIIHIO.
2. Ilpu pa3zpaboTke KiaccuPUKAIMOHHON TaOIUITbI aKIIEHTUPYHTE BHUMAaHUE HAa BUJ IOKYMEHTa U
€ro CoJiepKaHue, 3aBUCSIIIee OT TUIIA MECTOPOXKACHHUS (TTACTOBOE, KIIIBHOE U MOIIIHOE PYIHOE), a TAKXKe
OXapaKTepU3yhHTe OCHOBHBIE JIEMEHTHI U MaciTad noKkymeHTa. [lomyueHHbie pe3ynsTaTsl opopmute A4 B

BUJI€ TAOJINIIBI:
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Knaccugukarus MapKieiaepckoi JOKyMEeHTaIlH

TaOmuma Ne 1

Ne /1

Crnioco6 pazpaboTku

Bun rpaduyeckoro 1okymeHnTta

Macurad

OeMEHTBI JOKYMCHTA

3. Ha A4 opopmuTe BBIBOJ O MPOAETaHHON paboTe, KPAaTKO OTBETHTE HA KOHTPOJIBHBIE BOTIPOCHI

3adueTHOE 3aJaHHuC:

PesynbraTom npojenanHoN pabOTHI SBISIETCS 3aNI0JTHEHHAS Ta0JIMIA -MapKIIEeHAepCKON

JIOKYMEHTALIUH.
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Ipuioxkenue k 113 Ne 2
II 1. CocTas, BUIBI U cO/iepKAHHUE
MapKIIeiepcKoil rpadpuyeckoii JOKyMeHTaluU

B Texnuueckoi MHCTPYKLUH IO MPOU3BOJCTBY MapKILEHAepcKuX paboT MPUBOAUTCS COCTaB JBYX
00s13aTeJIbHBIX KOMIUIEKTOB MapKUIEHIepCKoil rpaguueckoil HOKyMEHTAlMU JUIsl KaXXJ10Tro THIAa TOPHOIO
HIPEIIPUITHSL.

BcocTaBuepTexeli3eMHONNOBEPXHOCTHU (KOMIUIEKT]) BXOAAT:

a) 4epTEeKH, OTPAKAIOLINE pelbed U CUTYaALMIO 3eMHOM TOBEPXHOCTH;

0) 4epTexu, OTpakarolue 00eCHeUYeHHOCTh FOPHOI0 MPEANPUATHS NMyHKTaMU MapKIIeiaepckon
ONOPHOUN U CHEMOYHOM CETH;

B) UEPTEXKU OTBOJOB TOPHOTO NPEIAIPUATHUS.

Ha ueptexu, orpaxatromue peinbed M CHUTYalMI0 3€MHOH IHOBEPXHOCTH, KPOME 3JIEMEHTOB,
n300pakaeMbIX Ha OOBIYHBIX TomorpaMuecKkux IUIaHAX, HAHOCAT cHeuuduyeckue A TOPHBIX
HPEIIPUATHH JIEMEHTBI, HAIPUMED: IPOBAJIbl, BOPOHKHU U OTBAJIBI CTAPBIX TOPHBIX pa3padOTOK; BBIXO/IbI HA
3EMHYIO IOBEPXHOCTh 3aJIEKEN MOJIE3HOT0 UCKOIIAEMOT0; T'PaHUIIbl TOPHBIX U 3€MEIbHBIX OTBOJIOB TOPHOTO
IPEIIPUATHS U T. 1.

Ha mniaH npoMbINUIEHHOHN IUIOIIAJKM TOPHOTO IPENIPHUITHS HAHOCAT BCIO CUTYalUIO, BKIIKOYAs
[0J13€MHBIE (CKPBITHIE) CETU KOMMYHUKALIUNA U COOPY>KEHUH.

Ha kaprorpamme A0KHBI ObITH M300pa’k€Hbl PAMKH IIJIAHILETOB WM JINCTOB, TPAHUIIbI TOPHBIX,
3€MEJIBHBIX U IPYIMX OTBOJOB M OCHOBHBIE 3JIEMEHTBI CUTYALUH.

BcocrtaBuepTekkeUTOPHBIXBBPaboToOK (KOMIJIEKT 2) BXOJIT:

a) YEpTeKU TOPHBIX BHIPAOOTOK, OTPAXKAIOLIUE BCKPBITHE, IMOATOTOBKY U  pa3paboTKy
MECTOPOXKICHHUS;

0) yepTexH KalnuTaJIbHBIX TOPHBIX BEIPAOOTOK U TPAHCIIOPTHBIE ITYTH B HUX;

B) UEPTEXHU MO PacUeTy NMPETOXPAHUTENBHBIX IETHKOB.

B uncTpykuunu [22] npuBOASTCS BUABI UePTEkKEH, BXOASINE B TPYIITY «a» OTIAENBHO JJIsl OTKPBHITHIX
Y TIO/I3EMHBIX Pa3padOTOK.

UepTrexku THpu MOJ3EMHOM crocolOe pa3pabOTKM HMEIOT paszivuHble BUIBI U COJACpXKAHHUE B
3aBHCUMOCTH OT TUIIA MECTOPOXKIEHUS (IIACTOBbIE, KUIbHBIE U MOILIHBIE PYIHBIE).

PaccmoTpuM BubI U cOfepkaHre HEKOTOPBIX OCHOBHBIX MAapPKIIEHEPCKUX YEPTEKEN ATOU IPYIIIBI.

Mapkiueiizepckue 4epTe:ku IPH OTKPBITOM criocode
pa3padoTKH MeCTOPOKIACHUIT
[InaHBITOPHEIXBBIPAOOTOK MO TOPU3OHTAM TOPHBIX paldoTCOCTaBIAIOT

OTACJIBHO IO KAXXKI0OMY I'OPU3O0HTY Kapb€pa HAa OCHOBEC HENMOCPECACTBECHHBIX JaHHBIX CHbEMKHU.
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B 3aBucuMocTH 0T pazMepoB Kaphepa 3T IUTaHbl COCTABIISIIOTCA B MaciTade 1:500 a1 HeGombmunX,
1:1000 — muis cpenuux u 1:2000 — as1st KPYMHBIX KaphEPOB.

OTH TUTaHBI COCTABJISIFOTCS B pasrpadke KBaIpaTHHIX MJIAHIIETOB, HA KOTOPBIX H300paKakoT:

e OPOBKM JIaHHOTO YCTyIla W TPaHUIIbl BBIEMKH Ha JaThl, YCTAHOBJICHHBIC IUISI TEPUOIUYCCKOM
ChEMKH Kaphepa,

® [IPOCKTHBIC TPAHHUIIBI TTOJISI Kaphepa TOIBKO ISl JaHHOTO TOPU30HTA;

® pa3BelOYHbIC BHIPAOOTKH, THIPOTCOIOTUICCKYIO CUTYaIUI0, T€OJOTHUYECKUE KOHTYPHI MOPOa U
COCTaB PyI;

® [IYHKTHI CheMOYHOH CETH, MPO(UIIbHBIC JTUHUU H T. [I.

CBOONHBIWIUIAHTOPHBIX BBIPAaOOTOKBCEIOK aphbepacocraBisercs B macmradax 1 :
1000—1 :5000 Ha ocHOBe MOTOPU3OHTHBIX IUIAHOB MYyTEM HUX (MepechEéMKa YepTexell B U3MEHEHHOM

Mmaciurade). Ha 3Tux manax J10JKHbI ObITh H300pakEeHBbI:

. BEpPXHHE U HU)KHUE OPOBKH BCEX YCTYIOB U UX BHICOTHBIE OTMETKH HE peke ueM yepes 50 M;
. IPOEKTHBIE TPAHUIIBI TIOJIS Kaphepa, pesibed U CUTYAIHs 36MHOM MOBEPXHOCTH;

. pa3Be/louHble BEIPAOOTKHU U JIMHUU BEPTUKAIBHBIX pa3pe30B;

. OCBINHU, OOPYILIEHHUS], OTIOJI3HH;

. HOJ3EMHbIE 3KCILTyaTallUOHHbIE U APEHAKHbIE TOPHBIE BBIPAOOTKH;

. BHYTPEHHHUE OTBAJIBI;

. W30THUIICHI [IOBEPXHOCTH TEJI IIOJIE3HBIX MCKOIIAEMBIX.

BepTukanprHbepa3pe3bTOPHB XBBHPAaOOTOK KaphbepacTposIT BKpeCcT
IIPOCTUPAHUS UIIU 110 MOIIEPEYHBIM HAIIPABICHUSAM, IPUYPOUYECHHBIM K Pa3BEIOYHBIM JIMHUSM.

Ha »>tux pa3pe3ax, MOCTPOCHHBIX B Macirade MMOTOPHU30OHTHBIX IIJIAHOB T'OPHBIX pa60T, HarjsiaHoO

U300paxaroTcs:
. npodUIh 3eMHOM MOBEPXHOCTU U YCTYIIOB;
o (akTHUECKHE pa3Mepbl ITUPUHBI OEPM, YIIIOB HAKIIOHA OTKOCOB YCTYIIOB M OOpTa Kaphepa;
J T€0JIOTHYECKOE CTPOCHUE MECTOPOKICHHS;
J COOTHOIIIEHUE MEX]Ty TOPHBIMH pab0TaMH Ha JOOBIYHBIX M BCKPBIITHBIX YCTYIAX U T. 1.

[Ipu OTKpBITOI pa3pabOTKE POCCHIMHBIX MECTOPOXKIEHUIN COCTABIISIOTCS IUIaHbI TOPHBIX BBIPaOOTOK
MOJMUTOHOB (00IIME U OMEepaTUBHBIC), a TaKXKE BEPTUKAIBHBIE pa3pe3bl TOPHBIX BBIPAOOTOK MOJUTOHOB
(TTomepek u BIIOJIb POCCHINH, TPUYPOUCHHBIE K Pa3BEIOYHBIM JIMHUSM).

Mapkumeiigepckue YepTesku NMPHU MOA3eMHOM pa3padoTke

MECTOPOKICHU I
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[Inausl TopHBIX BB pabdoTo k. HaHux n306paxaroT TEXHUYECKHE IPAHULII HIAXTHBIX
N0JICH; KaluTaJIbHBIE ¥ MIOATOTOBUTEIBHbIE BEIPAOOTKHU; HAPE3HBIE M OUUCTHBIE 32001 110 TaHHOMY IUIACTY,
JIMH3€ WIK 110 JAaHHOMY F'OPU30HTY C YKa3aHUEM MOJBUIAHUS 110 MECSALIAM U IoJiaM; KOHTYPbl OXpaHsIEMbIX
O00BEKTOB; Pa3BEIOYHBIE U TEXHUUYECKUE CKBAKUHBI, I'€OJIOTMYECKYK CHUTYallMI0, YYacTKH CIHMCAHHBIX
3aracoB, IyHKTBI IOJ3€MHBIX IIOJUIOHOMETPHUYECKHX XONOB, 3aKPEIUICHHBIE IIOCTOSIHHBIMU LIEHTPAMU;
penepsl B TOPHBIX BBIPAO0OTKAaX M BBICOTHI XapaKTEPHBIX TOYEK; JTMHUU BEPTUKAIBHBIX PAa3pe30B U CIEbI
IUIOCKOCTEH NMPOEKIIMH Ha BEPTUKAIBHYIO INIOCKOCTb.

[IpoeKUUUTOPHBIXBBHIPAaOOTOKHABEPTUKAJTbHYIOIIJIOCKOCT b COCTABIIAIOT IO
KaXJI0My IU1acTy (kuiie) ¢ yriom najaeHust 60° u 6osee. DTH NPOEKLKU COCTABIAIOT B MaclITa0e IJIaHOB U
NOMELIAIOT MOl HUM.

BeprukanpHbepa3pe3blBKPECTNPOCTHP aH Ui IPUYPOUUBAIOTCS Yallle BCErO K
OCHOBHBIM BCKPBIBAIOIIUM BBIPaOOTKaM.

Ha Hux nzo6paxarorcst npouib 3¢MHOM IOBEPXHOCTH Y KOHTYPBI 3aJ1€KH ITOJIE3HOI'0 UCKOMAaeMOro,
OCHOBHbBIE TOPU30HTHI TOPHBIX padOT U T. 1.

KommuiekT gepTexeil OYMCTHRIX OJIOKOB COCTABISIETCS MPH pa3paboTKe MOIIHBIX PYAHBIX 3alIeKEH,
TaK KaK IIpU 3TOM Ha MOTOPU30HTHBIX IJIaHAX, IPOSKIUAX U pa3pe3ax ropHbIX paboT BCel MIaxThl HE MOTYT
OBbITh U300pa)KEHBI JETAIU OUUCTHOM BHIEMKH.

B cB431 ¢ 3TUM 151 KaKI0TO0 OYMCTHOTO OJI0Ka COCTaBIISAIOT KOMIUIEKT uepTexeil. Bunel u xapakrep
ITHX YePTEKEH 3aBUCAT OT CUCTEMBI Pa3padOTKH.

[IpognonbHBle NPOGUIU PEABCOBBIX NyTeld B OTKAaTOYHBIX TOPHBIX
BBIpa0borTkax.HaHux nzobpaxaror:

TOPU30HT, OTHOCUTEIBHO KOTOPOTO HAHOCST BBICOTHI MMKETHBIX TOUYEK; MMUKETHBIE TOYKHU, PETIEPHI U
IIYHKTbl MapKIIEUJIEPCKOW ONOPHOM M CHhEMOYHOM CETH, UMEIOIIHME BBICOTHBIE OTMETKH; IMPOAOJIBHBIN
npodWIib MyTH IO MPOEKTY U MO JAHHBIM HUBETUPOBKHU; MPO(UIb KPOBIH BIPAOOTKH; JaThl MPOBEICHUS
BBIPAOOTKH 110 MECALAM.

I1.2. Knaccupukanus, coctaBjieHue
U opopmireHHe rpadpuueckoii MapKuIeiaepcKoit
AOKYMEHTAIlUH

B npexxHux MHCTPYKUUSX MapKUIeHJepcKue 4YepTeku MPHHATO ObUIO Pa3lieNiiTh Ha OCHOBHBIE,
crenuaibHble U OOMEHHBIE.

CornacHo HoBOM TexHHYEeCKON MHCTPYKIIMH 10 TPOU3BOJICTBY MapKIIeH1epckux padot [22] ropHas
rpaduyeckas MapKieaepckas JOKyMEHTAIMs (4epTexH) MO CBOEMY HA3HAUYEHHUIO pa3JiesiIeTcsl Ha JiBa
KOMIUIEKTA YEPTEKEN:

1) 3eMHOI TOBEPXHOCTH;

2) TOpHBIX BBIPAOOTOK.
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Kpome Toro, mo xapakTepy IOCTPOEHHS BCE YEPTEkKHU MAENATCS Ha HCXOJHbIe (OpUTHHAIBI) U
IIPOU3BOJHBIE (KOIMM U PETIPOTYKIIUN).

Ilon ucxoonvimu uepmedcamu cieayeT NOHUMATh YEPTEXKH, ITOCTPOCHHBIE HEMOCPEICTBEHHO IIO
pe3yibTaTaM H3MEpPEHUN U BBIUMCICHHUM, a TMOJ HPOU3BOOHbIMU — HYEPTEKH, MOJIYUYEHHBIE IyTEeM
PENpPOAYKLMN WM YMEHBIIEHUS MCXOJIHBIX YEpTEX el U OMOJIHEHHbIE CIHEIHATbHBIM COJEp:KaHUEM,
COOTBETCTBYIOIIMM MX Ha3HAYECHHUIO.

[Ipon3BoHbBIE YEPTEKU HCIONB3YIOTCSA JIS PEHICHUS TEKYIIUX 3aJad TOPHOTO IPEANPHUSATHUS.
Hcxognyro rpaduueckyto [TOKYMEHTALMIO HCHOJHSIIOT Ha 4YepTeKHOW Oymare BBICIIEIO KauecTBa,
HAKJICCHHON Ha JKECTKYIO WJIM MSTKYIO OCHOBY JJisi 00ecreYeHUs JUIUTETLHOTO CPoKa CITy>KObI U XpaHeHus,
U Ha HeAcPOPMUPYIONINXCS MPO3PAYHBIX CHHTETHUECKUX MaTepuaiax — IUIeHKax. JlJis Mpou3BOIHBIX
YepTexKel PEeKOMEHAYIOTCS MPO3PAavyHble CHHTETUYECKHE MaTepUasbl, OyMakHas HATypajbHas KalbKa,
yepTexHas npo3payHas Oymara u OymakHasi CBETOUYBCTBUTEIbHAS TUA30TUITHAS KAJIbKA.

[Inanbl 3eMHOW TOBEPXHOCTHM W TOPHBIX BBIPAOOTOK COCTABIAIOT B pasrpadke KBaJgpaTHBIX
riaHmeToB. OcTaabHbIE YEPTEKH UCXOTHON IOKYMEHTAIIMM MOTYT OBITh COCTABJICHBI Ha JIUCTaX, (OpMaThI
KOTOPBIX UMEIOT pa3Mmeprl 297x420; 594x420; 594x841 u 1189%841 mm.

[Tone3unp i GopMaT MIaHMETOB B KBaApaTHOH pa3rpad K e IpUHUMAIOT:
Iu1g m1aHeros B Maciitade 1 :5000— 400x400 mM; mis miaHmeToB B Maciuradax 1 : 2000, 1 : 1000 u 1
:500—500%500 mM. Ha mymaHmeT HaHOCAT KBaJIpaTHYIO KOOPAMHATHYIO CeTKy co croporHaMu 100X100 mm
Y BBIYEPUYUBAIOT €€ TYIIHIO YEPHOTO IBETA CIUIONTHBIMH JIMHUSIMU TOJIIMHON 0,1 MM.

UucnoBbie 3HAYCHHS KOOPIWHAT Y JIMHUM CETKU HAAMUCHIBAIOT B KUJIOMETPaX Ha MPAaBOM U HUKHEM
noJisix TuiaHmeTa. [lodHoe 3HaueHHe KOOpAMHAT YKa3bIBalOT B MPABOM HIDKHEM, B MPABOM BEPXHEM U B
JIEBOM HIDKHEM YTJIaX (JI71s1 OCTAIbHBIX TUHUN CETKU YKa3bIBAIOT TOIBKO JECSITKU U €IUHUIIBI KUJIOMETPOB C
TOYHOCTBIO /IO COTBIX JIOJECH).

B neBoil cTopoHEe HMKHEro 3apaMOYHOI0 MOJIA MJIAHIIETa TOMEIIAIOT CXEMY PACIIONIOKEHUS YaCTH
KapTOrpaMMBbl, 3aIITPUXOBLIBAS JaHHBIA I[UIaHIIET. TUTYIbHYIO HAAMHUCh (HA3BAaHUE BBINIECTOALICH
OpraHu3aIiy, JAHHOTO TOPHOTO MPEINPHUSTHS, YIaCTKa, TOPU30HTA), Ha3BaHUE YepTeka U €ro macirad
MOMEIIAIOT B CEPEMHE HUYKHETO MOJIs TUIaHIIeTa.

B mpaBoii cTopoHe HMIKHEro MOJs TUIAHIIeTa MOMENIAI0T TabIuuKy, B KOTOPOM OTMedarloT JaTy
COCTaBJICHUS U MOMOJHEHUS TIaHIIeTa, (JaMUINU, JOKHOCTH U TTOJIKUCH JIUII, COCTAaBUBIIUX IJIAHIIET.

Ha puc. 1.1 npuBenen o6pazer; opopmiieHUs IJIAHITIETA.

Ha BepTukanbHbBIX pa3pe3ax U MPOEKIUIX Ha BEPTUKATHHYIO MNIOCKOCTh TYIIBIO CHHETO I[BETa Yepe3
50 M POBOJAT BBICOTHBIE CETKHU C YKa3aHHEM WX a0COMIOTHBIX OTMETOK.

Hcxonnble uepTexku, Kak OTMEUAJIOCh BBIIIE, COCTABISIOTCS HA OCHOBE JAHHBIX M3MepeHuil. B Tex
CIIy4asiX, KOTr/1a HEBO3MOXKHO MPOM3BECTH ChEMKY KaKUX-THOO BBIPAOOTOK, IOMYCKAETCs HAHECEHUE HX Ha

MCXOJIHBIE YePTEKHU HAa OCHOBAHHUH aKTa orpoca (00 3TOM Ha YepTexke JCNIal0T COOTBETCTBYIOIIYIO 3aITUCh).
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[TyHKTBI MapKIIEHAEPCKUX OMOPHBIX M ChEMOYHBIX CETed HAHOCAT MO UX KOOpAUHATAM X) ) C
MIOMOIIIBIO KOOpIMHATOrpada iTn HUPKYIISI-U3MEPUTEINS U TPAHCBEPCATbHOM THHEUKH. [[yHKTBI CheMOUYHBIX
ceTell 2-To pa3psizia B OYMCTHBIX 3a0051X HAHOCST YIPOIIEHHBIMU METO/IaMHU.

Mapxkuieligepckiue 4eprexd OoGOpMISIOT B COOTBETCTBHH C JACUCTBYIOUIUMH Y CJIOBHBIMU
0003HaYCHHUAMU ISl TOpHOM rpaduyeckoi nokymenTanuu [23]. Ilransl ropHBIX BIPaOOTOK MOIOIHSIOT pa3
B Mecs1l (OOBIYHO Ha TIEPBOE YHCIIO KaXKI0TO MECSIIa).

Hcxomapie MapKIIEHIEpCKHEe YEpPTeKH JODKHBI XPAHUThCS B HECTOpaeMbIX ImKadax B
TOPU30HTAJILHOM MOJIOKeHUH. VX cBepThIBaHWE M CKIIaJbIBaHME 3arpernatorcs. [IpousBoaHble yepTexu

pasperniaeTcs CBepThIBaTh M CKJIaABIBATh 1O hopmaty 297210 Mm.
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JlaGopaTtopHo - mpakTudeckas padora Ne 3

Tema: BrruepurBaHue MapKIIEHIEPCKUX YCIOBHBIX 3HAKOB.

Hean: [Ipyanun  MeToAMKa  BbIYEPUYMBAHUSA  MApKUIICHACPCKUX  YCIOBHBIX  3HAaKOB  IIO
MapKIIEHEPCKUM YEPTEKAM.

BoipaGaThiBaeMble yMeHHSI M HABBIKM: KJIacCU(UIIMPOBATH BHIUEPUUBAHHE MAPKIIEHIEPCKUX
YCIIOBHBIX 3HAKOB, X 0(POPMIICHHUSI.

Buasl ocBauBaembix IIK u OK: I1IK 1.3. CoctaBnsate u ohopMIISTh TUIAHOBO-KapTOrpadUuecKue
marepuainbl; OK 2. Opranu3oBbIBaTh COOCTBEHHYIO J1€ATEIbHOCTh, BEIOUPATh THUIIOBBIE METOJIbI U CIIOCOOBI
BBITNOJIHEHHS MPOPECCHOHANBHBIX 3a/1a4, OLEHUBATh UX 3()(PEKTUBHOCTh U KaYeCTBO, BHIOUPATh TUIIOBbIC
METOJII U CIIOCOOBI BBIMOTHEHHSI MPOPECCHOHANBHBIX 33]1a4, OIICHUBATh UX 3(()EKTHUBHOCTh M Ka4eCTBO;
OK 3. Ilpunsitue pemieHWii B CTaHAAPTHBIX M HECTAHJAPTHBIX CHUTYyallUsX M HECEHHE 3a HUX
OTBETCTBEHHOCTH.

Hopma Bpemenu: 4 yaca

MaTtepuaJjbl U 000py/A0BaHHe: Pa3AaTOYHBIA MaTepHai, YepTEKHbIC TPUHAICKHOCTH, 00paser
paboThl, 4epTEKHBINA TUCT PopMmata - A 4, MakeT padoT.

Jluteparypa: ['eone3us B mapkiueiiepckoM aene Yekanun C. U. ['eone3us B MapKenaepckom

nene: YuyeOHoe mocoOue s By30B. — M.: Akanemudeckuii mpoekT; [lapagurma, 2012. — 543 c.
KoHTpoJibHbIE BOIPOCHI:
1.Kakue ObIBatOT TUIBI YCIOBHBIX 3HAKOB?
2. B yeM 0co0EHHOCTh MapKIIIEHIEPCKUX YCIOBHBIX 3HAKOB?
IHopsaok BbINOJIHEHUS PA0OTHI:
1. 3yuyenue pa3gaTouHOTro MaTepuania.

2. Omnpenenenne METOUKU €€ 0(pOpMIIEHUSI.
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MeToanuyeckune yKazaHus:

1. O3HakOoMbTECh C HHPOPMAIIHEH MTOCIET0BATEILHOCTh BHITIOIHEHUST PA0OTHI

ConepmaHI/Ie U I10CJI€10BaTCIIbHOCTD

BBLINOJHEHUS PA0OTHI

[Ipumensiemoe

00oDpvVIoBaHUE.

Ha ¢gopmare uepréxnoii Oymaru pasmepom A -

4 IOCTDOUTE DAMKV B KabaHallle,

JIMHENKH, KapaH1aml

Brimonuuts 3apamounoe opopmiieHue B

KapaHaariie

BeInonHuTh pacyér pa3meleHus: pucyHka

CocTaBUTh IIBETA COITIACHO MPHUITOKCHHUTIO

Beinonsenue paboTsl COracHO MakeTa

METOAWKA OKpaIlIMBaHWA.

Odopmitenne pabOTHI U BBITIOJTHEHUE HAITUCCH.

2. Ha A4 opopmuTe paboTy, KPaTKO OTBETHTE HA KOHTPOJIHHBIC BOMPOCH! B TCTPAIH

3adeTHOE 3aJaHHUC:

PGSyJ'IBTaTOM HpOHCHaHHOﬁ pa6OTBI SABJIACTCA YCIIOBHBIC 3HAKU Ha IIE‘,pTe)KHOI‘/'I 6yMare A4 JIA

MapKIIEHJEPCKUX TIAHOB.
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JlaGopatopHo - mpakTudeckas padora Ne 4

Tema: Coznep:xaHue U TOUHOCTb MapKIIEHIEPCKUX IIJIAHOB

Heuab: yacHUTH U OTPabOTATh HA IPAKTUKE METOUKY UTEHUS MAaPKIIEHIEPCKUX TJIAHOB Pa3IMYHON
TEMaTUKH.

BoipadaTbiBaeMble YMEHHS U HABBIKH: YTCHHE MapKIIECHACPCKUX IJIAHOB pa3IMYHON TEMaTHUKH,
KJIaccu(UKausi OCHOBHBIX 3JIEMEHTOB MapKIIEHAEPCKUX TUIAHOB PA3IMYHON TEMaTHKH.

Buanb ocBauBaembix IIK u OK: I1K 1.206pabatsiBath pe3ynbTarhl mojeBbix uzmepenuid; OK 1.
[TonuMaHus CYIIHOCTH W COLMAJIBbHONW 3HAYMMOCTH CBOCH Oymymieil mpodeccuu, NMpOsBICHUS K HEH
ycroitunBoro untepeca; OK 2. Opranu3oBbIiBaTh COOCTBEHHYIO I€ATEIBHOCTD, BBIOMPATh TUIIOBBIE METObI
U CIIOCOOBI BBIITOJTHEHHS MPO(HECCHOHABHBIX 3a/1a4, OLIEHUBATh UX 3()(PEKTUBHOCTD U Ka4eCTBO, BEIOUPATH
TUIIOBBIE METOJIBI M CIIOCOOBI BBHIMOJHEHUS! POPECCHOHATBHBIX 3a/1a4, OIICHUBATh WX 3(pPeKTUBHOCTH U
Ka4yecTBO.

Hopma Bpemenn:4 gaca

Matepuajbl U 000pyAOBaHHWe: pPa3IaTOYHBIM Marepuain, pabodas TeTpaab, HHCTPYKIIMOHHBIC
KapThl, (hparMeHThl MapKIIECHAEPCKUX TIAHOB, TUCbMEHHBIE TIPUHAICKHOCTH.

Jluteparypa:['eone3us B mapkmenaepckom aene Yekanun C. U. ['eone3uss B MapkiieniepckoM

nene: YuyeOHoe mocoOue s By30B. — M.: Akanemudeckuii mpoekT; [lapagurma, 2012. — 543 c.
KoHnTpoJsbHbIe BONIPOCHI:
1. OOmas knaccupukanus MapKIICHIEPCKUX YepTekeil, 0COOEHHOCTH XpaHEHUSI.
2. TpebGoBaHusl, IpeabIBIsSEMbIE K COCTABICHUIO MAPKIIEHAEPCKUX YePTEkKEH.
Ilopsinok BbINOJHEHHS Pa0OTHI:

1. 3HaKOMCTBO C OOLIMMU CBEJIEHUSIMU U COAECPNKAHUEM MPEJIOKEHHBIX MapKIIEHIEPCKUX TUIaHOB
pa3IMYHON TEMATHUKH.

2 Knaccugukanus 3eMEHTOB CoJlepKaHHs MapKILIEH1epCKUX MIIaHOB B (hopMe TaOIHUIIbI.

3. BeiBoz 0 mpojienaHHo# paboTe, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.

MeTtoauyeckue yKazaHuUs:

1. Kaxxoe ropHoe npeAnpusTie J0JKHO pacnojaratb KOMILUIEKTOM MapKIIeHIepCKUX rpapuuecKux
JIOKYMEHTOB, M0JIb3YSICh KOTOPBIMU MOKHO 0€30MacCHO U PallMOHAIBHO BECTH FOpHBIE paOOTHI.

O0bexTamu N300paKeHNs Ha YepTexkax SBISIOTCS TOPHbIE U Pa3BeI0UHbIE BRIPAOOTKH, (popMa, YCIOBUS
3a5leraHys] M KauyecTBO IOJIE3HOTO0 MCKOIMAaeMOoro, a Takke peinbed M CUTyalus 3€eMHONW MOBEPXHOCTH
TEPPUTOPUHU SIKOHOMUYECKON 3aMHTEPECOBAHHOCTH TOPHOTO MPEIPHUSITHSL.

Hcnonb3yercst rpaduueckas AOKYMEHTAIMs JJs PEIIeHUs MHOTHX MPOM3BOJCTBEHHBIX 3ajad, a
UMEHHO:

moacyeTa 3armacoB, y4eTta JIO6I)I‘II/I, IOTEPH IMOJIE3HOT'O NCKOIMAEeMOTI'0 U €Io p33y60)KI/IBaHI/I$I;
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IUTAHUPOBAHUS Pa3BEIOYHBIX M TOPHBIX pabOT; pelieHus BOMPOCOB, CBSI3AHHBIX C MOAPAOOTKOMN
IPUPOIHBIX U UCKYCCTBEHHBIX 00BEKTOB 36MHOM ITOBEPXHOCTH, BBIIIEIEKAIINX TOIIIY TOPHBIX TOPOJ U TEIl
IIOJIE3HBIX UCKOIIAEMBbIX;

10 rpadukamM MOXKHO CY/TUTh, HACKOJIBKO MPABIILHO M 0€3011aCHO BEAYTCSI TOPHBIE padOThI, CIEAUTH 3a
npUOIMKEHNEM TOPHBIX pabOT K OMACHBIM 30HAM (CTapbIM 3aTOIJICHHBIM U 3ara3UPOBaHHBIM BHIPAOOTKAM,
oyaraMm IIOJI3EMHBIX II0AapoOB, MECTaM IIpOpbIBa IUIBIBYHOB M Jp.) U CBOEBPEMEHHO IPUHUMATbH
npopHIAKTUIECKUE MEPBI U JIp.

[To cBoeMy Ha3HaueHUIO MapkKIiuenaepckas rpapuyeckas JOKyMEHTALUs ICIUTCS Ha KOMILIEKTHI
yepTexel 3eMHOM MOBEPXHOCTH U TOPHBIX BhIpabOTOK. [lepeueHs u conep:kanue 4epTexeid, UX MacIiTadbl
3aBHUCAT OT I€OJOIMYECKOr0 CTPOEHUS U CIocoba pa3pabOoTKU TaHHOTO MECTOPOXKACHUS U ONPENENIII0TCS
NEHCTBYIONIEH TEXHUYSCKOW MHCTPYKIUEH IO MTPOU3BOJICTBY MAPKIICHICPCKUX padoT.

2.25eMeHThI coiep KaHus MapKIIeHIepCKUX MIaHOB KiIacCUUIUpPYHTE B (popMe TaOIHIIbI,

Tabmuua 1.
DNEeMEeHTHI COJepKaHUs MapKILEHIEPCKUX TJIaHOB
Ne Bun Ha3nauenue ueprexa HanmenoBanue
n/n MapKIIEHIEPCKOro yeprexa AJIEMEHTA COIECpKaHUS

3. Cnenaiite BbIBOJI O IIPOJEIaHHOMN paboTe, OTBETHTE HA KOHTPOJIbHBIE BOIPOCHI.
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JlaGopaTtopHo - mpakTudeckas padora Ne 5

Tema: ['eone3ndeckre 3HaKU U LEHTPBI IYHKTOB

Hean: yrnyOuth 3HaHMA B 00JACTH 3aKpeIUICHHS W HyMEpalUu B IOA3EMHBIX BBIpabOTKax
reoIe3UYECKUX LIEHTPOB U IIYHKTOB TEOJOJIUTHBIX XOJI0B

BoipadaTbiBaeMble YMEHHMSI M HABBIKM: KJIACCU(QUIMPOBATH IYHKTHl MapKIIEHIEpPCKON CeTH,
3aKpeIUIATh ¥ HyMEpPOBaTh B IOA3EMHBIX BBIPA0OTKAX Te€0Je3WYECKHE LEHTPBHl U ITYHKTHI TE€OJOJUTHBIX
XOJIOB.

Bunbr ocBauBaembix IIK u OK: IIK 1.3 CocraBmars u opopmiIsTh IIaHOBO-KapTOrpaduvecKkue
marepraibl;, OK 2. OpraHn3oBbiBaTh COOCTBEHHYIO 1€ TEIbHOCTh, BBIOMPATh TUIIOBBIE METOABI U CIIOCOOBI
BBINOJIHEHHS TPO(ECCHOHANIBHBIX 3a/1a4, OLIEHUBATh MX (PPEKTUBHOCTh U Ka4e€CTBO, BHIOMPATH THIIOBBIC
METO/BI M CIOCOOBI BHITTOJIHEHUS MPO(ECCHOHAIBHBIX 33/1a4, OLIEHUBATH UX A()(HEKTUBHOCTH M KAYECTBO.

Hopma Bpemenn:4 gaca

Martepuanbl 1 000py/i0BaHue: Pa3AaTOUYHbII MaTepual, paboyas TeTpab,

Jlureparypa:['eonesust B mapkuieiaepckom aene Yekanun C. U. ['eone3ust B Mapkieniepckom
nene: YdueOHoe mocodue s By3oB. — M.: Akanemudeckuii mpoekT; [lapagurma, 2012. — 543 c.
KoHTpoJibHbIE BOPOCHI:
1. HaznayeHne BpeMEHHBIX M MMOCTOSHHBIX I'€0Ie3NYECKIX 3HAKOB.
2. Otanyus B 3aKpCIJICHUU 1 000CHOBaHHUU IeoAC3NYCCKUX 3HAKOB B ITOA3EMHBIX BI)Ipa6OTKaX " Ha
MOBEPXHOCTH.
Ilopsinok BeINOJHEHHS Pa0OTHI:
1.M3ydyenne MeTONMKM 3aKpeIuIeHHWss M HyMEpaluu B MOJ3EMHBIX BBIPAOOTKAX T'e0e3MUECKUX
HOCHTPOB U MYHKTOB TCOAOJIUTHBIX XOO0B.
2. Pa3paboTka Tabnu1ibl, BKIIOYAOIIEH KiIacCU(PUKAINIO 3aKpEIUICHHE U HyMEPAalIo ITYHKTOB.
3. BeiBoz 0 mpojienaHHo# paboTe, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
Mertoan4yeckue yKasaHus:
1. O3HakoMbTECh C METOJMKOW 3aKpEIUIeHHs W HyMEpaluu B TOJ3EMHBIX BbIpaOOTKax
TCOAC3NYCCKHUX HCHTPOB U ITYHKTOB TCOAOJUTHBIX X0J0B, U3YUHNB MaTCpUajibl IPUITOKCHUA Ne 5.
2. Ha ocHOBaHMM CBEJE€HUH O METOJMKE 3aKpEIyIeHHWs M HyMepalHud B MOA3EMHBIX BbIpaOOTKax
reoIe3NUECKUX LIEHTPOB U IMYHKTOB pa3paboTaiiTe TaONuIly, XapaKTEepU3YIOIIYI MYHKTHI, a Takke HX

3aKperyieHue U HyMepaluio.
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Tadiuna

3. CnenaiiTe BBIBOJI O IPOJIETIAHHON paboTe, OTBETHTE HA KOHTPOJIbHBIE BOIIPOCHI.

/o

Ne

IIYHKTa

Bun

CxemMaTnyeckoe

U300paxeHue

IIYHKTa

Hasznauenue

Mecto n

MCTOAHMKA 3aKPCIIJICHUSA

3adueTHOE 3aaHHC:

Pe3yanaTOM HpO,Z[eHaHHOﬁ pa60TbI ABJIACTCS 3allOJITHCHHAas Ta6n1/1ua.
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[Tpunoxenue k 13 Ne 5
['eone3nueckue 3HaKu U LIEHTPBI IIYHKTOB

BepmuHbl yriioB TEOJONUTHBIX XOJOB B TOPHBIX BBIPAOOTKAX 3aKPEIUISIIOTCA MOCTOSHHBIMH WU
BpeMeHHbIMU 3Hakamu. llpu BbeIOOpe MecTa 3aKpelyieHUus IMYHKTOB TEOJOJUTHOW CHEMKH HYKHO
o0ecreunTh, B3aMMHYIO BHAMMOCTh CMEXKHBIX ITYHKTOB, HauOOJIbIIee PpACCTOSHHUE MEXAY HHUMH,
JUTUTENIbHYIO COXPAHHOCTh ITYHKTOB, YJIOOHBIE U O€30T1acCHBIC YCIOBUS U3MEPCHHIA.

[locTosiHHBIE 3HAKM 3aKPEIUISIFOTCS B KPOBJE WM B mouBe (puc. 3, a, 6) ropHOM BbIPAOOTKH
rpynnamMu 1Mo TPHU IMYHKTa B CMEKHBIX BEpIIMHAX TEOJOJUTHOTO XOJa, YTO, 00ECHEeUYnBAET BO3MOXKHOCTh
KOHTPOJISI UX HE3BIOJIEMOCTH IyTeM IMOBTOPHOTO U3MEPEHHUS TOPU30HTAIIBHOTO YIJIa Ha CPEAHEM MTYHKTE.

[locTosiHHBIE 3HAKM 3aKJIaJBIBAIOTCSI B OKOJOCTBOJIBHOM [IBOPE, B TIJIABHBIX U YYaCTKOBBIX
KBepLUIarax, B IIOJEBbIX M OCHOBHBIX OTKAaTOYHBIX INTPEKaX M B JPYTHX TOPHBIX BbIPAOOTKAX.
Pacrnionoxxenue ux cieayeT NpuypouynBaTh K MECTaM COMPSIKEHUS TOPHBIX BBIPAOOTOK.

['pynnel nOCTOAHHBIX MYHKTOB 3akiajbiBatorcs depe3 300—500 M gpyr oT apyra, paccTOSHHE
MEXJly CMEXHBIMU ITyHKTaMU JOJDKHO ObITh He MeHee 50 M. [Ipu BecbMa HEYCTOHUYMBBIX OPOJaX KPOBIIU U
MIOYBBI IPYIIILI TYHKTOB 3aKJIa/IbIBAIOTCS IO MEPE BO3MOMXHOCTH.

[Ipu 3akperuieHuH MOCTOSHHOTO MyHKTa B MOYBE BBIPAOOTKH, YTO CIEAYeT JeNaTh TOJNbKO MpHU
HEYCTOMYMBOM KpOBJE, HaJl MyHKTOM B BEPXHSKE Kpenu 3a0uBarOT BpeMeHHbIN 3HaK. [locneqHuii ciyxur
JMILb Ui 00JIeryeHusl OThICKaHMsI IOCTOSSHHOTO IYHKTA, HO HE JUIs LIEGHTPUPOBAHUS O]l HUM TE€O0JIMTa
WIM CUTHAJIA.

[Ipu 3aknaake moctossHHOrO IlyHKTa cocTaBisieTcs 3CKHM3 €ro MECTOHAXOXKJEHUs U crocoba
3aKpeIIEHNs], KOTOPbIN BOCIIPOU3BOINUTCS B )KYPHAJIE BBIYMCICHUN KOOPAUHAT TEOJOJIUTHBIX XO/I0B.

BpemennbiM 3HaKoM (puc. 3, 6, 2) 3aKpeIUIsiOTCS BCE IMYHKTHI MOJ3EMHBIX TEOJOIUTHBIX XOOB
KpOME T€X, KOTOpbIe U30paHbl JUIsl 3aKPEIUICHUS TOCTOSSHHBIMU 3HaKaMu. OTBEpCTHE BO BPEMEHHOM 3HAKE,
npeHa3HauYeHHOE VIS IIHYpa 0TBeca, TOJDKHO OBITh He Ooiiee 2 MM. BpeMeHHBIH 3Hak MOXKeET ObITh 3a0UT B
JICPEBSHHYIO KpeIlb TOpHON BBIPAOOTKH, B JAEPEBSHHYIO IPOOKY, MPOYHO 3a0UTYI0 B CIELHUAIBHO
NpOOYPEHHYIO CKBaKUHY, UJTH 3aKPEIUIEH Ha 3JIEMEHTAaX METAIIMYECKON KpemH.

Bozne kaxx0i BepIIMHBI TEOJOJUTHOTO X0Aa Ha OOKOBON CTEHKE BBIPAOOTKM JOJKEH OBbITh YETKO
0003HaueH MOPSIKOBBIA HOMep 3Haka. CucTeMa HyMmepalMuy yCTaHABJIMBAETCS TJIaBHBIM MapKIIeiaepoM
maxThl. [TocTosIHHBIE 3HAKM HYMEPYIOTCSI pPUMCKHMHU HIIM apaOCKUMU LU paMu, BpeMEHHbIE — apaOCKUMHU.

[ToBTOpEeHNE HOMEPOB Ha OHON U TOH K€ BHIPAOOTKE HETOITYCTHMO.
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Puc. 3 lleHTpB NYHKTOB MNOJA3E€EMHOMN TEOJONUTHOMN

C'h € MK U : IOCTOSTHHBIX B TIOYBE BBIPAOOTKH (); TTOCTOSHHBIX B KPOBJIE BEIPA0OTKH (0); BpEMEHHBIX, 3a-
OMBaeMBIX B JIEPEBSHHBIC JIEMEHTHI KpENH (B); BPEMEHHBIX, 3aKPEIUISIEMbIX Ha HJIEMEHTAX apOYHOHN K

penu (T);1— cranpHO# cTepKeHb; 2 — MeaHas mpoOka;3— 0eToH;4 — OONT apOYHOU Kperu
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JlaGopaTopHo - mpakTu4eckas padborta Neb

Tema: UcciaenoBanue Te010J1UTA
Heabp pa6oTsl — u3yuuth ycrpoiictBo Teomosnmra 2T30M, ocBowWTh mpaBuia OOpamIeHUS C
npuOopoM, MpUOOPECTH HABBIKU BHITIOJHEHUS MTOBEPOK, OCBOUTH METOJUKY U3MEPEHUS TOPU30HTAIBHBIX U
BEPTHUKAIBHBIX YTJIOB U 00paOOTKU MOJIYUYEHHBIX PE3YJIbTATOB.
IosicHeHue K padoTe —B XOJI€ BBIITOJHEHUS IPAKTHUECKON paOOThI CTYICHTHI TOJIKHBI HAYIUTHCS
00palIeHuI0 ¢ TEOA0TUTOM, MPUBECTU TEOJOJIUT B paboUYre MOJ0KEHUE U U3MEPSATh TOPU30HTAIIbHBIC U
HAKJIOHHBIE YTJIBL.

Jluteparypa: ['eone3us B mapkieiaepckom aene Yekanun C. W. ['eone3ns B MapKIileiaepckom

nene: YdueOHoe mocodue st By3oB. — M.: Akanemudeckuii mpoekT; [lapagurma, 2012. — 543 c.

Wurtepuet-pecypcos: http://www.gornaya-kniga.ru/catalog/rubric/15 - uahpopManmoHHbIi mopTa

KHUT 110 TOPHOMY 00pa30BaHUIo.

OcHaleHHs1 3aHSTHA — TEOJAOJIUT, IUTATUB, OTBEC, OTBEPTKA, KapaHJall, pabodas TeTpalb.
3ananme.

1. N3yunte ycrpoiictBo Teomosmra. [loammcars Ha pHUCYHKE OCHOBHBIE OCH TEOAOJIUTA U

Ha3BaTb €ro OCHOBHBIC YaCTH:

2. 3anucarb otcueTsl 1o BeptukaiabHoMy (BK) u ropusonransaomy (I'K) kpyram. 3apucoBatsb

OTCYETHI Ha IIIKaJIE.

o 1 2 3 4 5 £ .
B twdootnalmsebieoemdiee il Otcuet o BK:
[ O e g e R Otcuer mo I'K:
[#) 1 2 2 <4 = 1=
3. W3mepuTh 1Ba yria HaKJIOHA, pe3yJIbTaThl 3alMCaTh B KypHaI

n3mepenuil. [Ipumep 3anucu npuseneH B Ta0. 1

Tab6muna 1
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JKypHal u3MepeHns yIJIOB HaKTIOHa

AL AL -

) OTCUeTEI 10 BEpPTHEANIBEHOMY | MecTo Yrox
Tourn
KPyIy HYIIA HAKIIOHA
KJI KII MO v
CTOAHHA | BH3HDOBAHHA | - ’ rr - e - e
1 Tagxmpni | 9° 277 00”7 | 170" 34" 007 0" 30" |9 26" 30

VroJ HaK/I0Ha BEIYHCIAETCA IO OOHOIM H3 (OpPMYI:

v = KJI — MO:
v=1/2( KJI — KIT —180°);

Vv =

I/ISMepI/ITB ABa TOPHU30OHTAJIBHBIX YTJIa crmocodom IMPpUCMOB. Pe3YHBTaTH I/ISMepeHI/Iﬁ 3a1McaTtb B

xKypHai (Tab. 2)

MO — KII — 180°.

}K}TIJHH.‘-I H3MEPCHHA TOPH30HTA/IBHEIX VITIOB CIIOCOOOM IIpHEMOB

I F:§ - T Teomonut 2T30M Hadmogam.............ccceeee.
BHIHMOCTE..ooooivvvviiee N, BEMHCTIAT. ..o,
Touxkn Kpyr Ortcuet o Yrone Cpenmee CxemMa
: TOPH3OHTATBHOMY | MOTYIPHEME | 3HAYECHHE pacmomo-
CTOAHHA BH3HPOBAHHS KDYTY yTia —
= " TOIEK
bop - 120°237 30" .
1 KT —————— 11227 00"
I |Tnp.Jlec 31945730 11922730"
1 -y ] 2
Bop 1201°30° 00 o | T
KIT ———— 11°23700 1
[Tup.JIec 212° 537 00"
KI
KII
KI
KII

IIpeaBapuTe/bHAs MOATOTOBKA

Tabmnura 2

Teomonut — 3TO0 yHUBEpCAJIbHBIA, COBPEMEHHBIN MPUOOP, KOTOPBIM nmpumensiercss 3h(HEeKTUBHO U

NpakTUYHO B cepe MpOHM3BOJCTBa reojesnueckux pabor. Takoe obopynoBaHue, B MEPBYIO OYepesb,
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npeIHa3HayaeTcs Ui TOro, YTOObl MOXKHO OBLJIO M3MEPSATh YIJIbI, U MOJy4aTh B pe3yjbTaTe TOYHbBIE
U3MEpEHHUS.
B cootBerctBun ¢ 'OCTom 10529-86 Teoq0UTHl MO TOYHOCTH H3MEPEHUS YIIIOB
pasaensioTcs Ha: - bicokomounvie (T-1),- mounvie (T-2,1-5),- mexnuueckue (T-15, T-30)
(tmdpel — 3TO CpeAHsA KBaApaTUYHAas OIMOKa H3MEPEHUS YIIIoB). Y CTpoHCTBO TeomommTa O0muii

BHEIIHUI BHUJI TEOJI0IUTA ITIOKA3aH HA PUCYHKE

1. Tperep (HMKHSSA YacTh T€OI0JIUTA)
2. IOAbEMHBIE BUHTHI

3. 3aKpenuTeNbHBINA BUHT TUMOA

4. HaBOSIIUIA BUHT JIUMOa

5. 3aKpeNUTENbHBIA BUHT AJIU1A/IbI

6. HAaBOAALMI BUHT aJIUAA]IbI

7. TMIIMHAPUYECKUN YPOBEHb

8. HMCIpaBUTENbHBIE BUHTHI
LWINHAP YPOBHS 9. KOJIOHKHU 3pPUTEIIbHON TPYOBI

10. 3akpenuTenbHbINH BUHT TPYOBI

11. HaBoAIIMIT BUHT TPYOBI

12. poxycupyromuii BUHT

13. xoxyx

14. muonTpudeckoe KoibLo TPYObI1S. OKysip MUKpOCKOMa
16. Bu3Up

17. 00BbEKTUB 3pUTENBHONU TPYOBI

18. mHO dyTisipa

19. ctaHOBO# BUHT

20. mrratuB
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[ToaroroBka TeogonuTa K paborte

C Hauana ycTaHaBIUBACTCA U PErylUpyeTcs INTaTHB. BepxHss yacTh mTaTHBa (TOJOBKA) JOJDKHA
OBITH TOPU30HTAJIbHA IIJIOCKOCTH, HA KOTOPOI pacrojaraercsi, aBbIcOTa COOTBETCTBOBAJIA POCTY
Habmonatend. [Tocne Toro xak ObUT YCTAaHOBJICHIITATUB 3aKPEIUISETCS TEOI0NIUT (B GpyTisipe) ¢
MOMOIIbIO CTAHOBOTO BHHTA. Ha KpIOUOK CTAaHOBOrO BHHTA IOJBEIIMBACTCS HUTAHON oTBec. [lyinHa
HUTH OTBECAPEryJIUPYETCsl IEPEMEILIEHUEM TUIaHKH B/10JIb HUTH. OTKIOHEHHE OCTPHUS OTBECa OTTOYKU
MECTHOCTH HE JIOJDKHO MPEBHIIATh 1-3 MM. 3aTeM IMIMHAPHUYECKUI YPOBEHBIIPH aNHUa/le PUBOIUTCS
B I0JIO’KEHHUE NapajlieIbHOE ABYM MTOJIBEMHBIM BUHTAM U MPUUX OJHOBPEMEHHOM BpallleHUE (BO BHYTPh
WIM Hapy)Xy) YCTaHaBJIMBAETCS YpPOBEHb(ITy3bIpeK B cepeaunne ammyisl). [locne uero anunana
pa3BopaunBaeTcst Ha 900 MONATH YCTaHABIMBAETCS YPOBEHb, Bpallas TpPeTUH BHHT. Takas
orepanus IPOBOJUTCA A0 TEX MOp, MOKa MPH JIF0OOOM MOJI0KEHUE alliuIabl My3bIpeK YpOBHS HeOyaer
OTKJIOHSTCS OOJIbIIIE YeM Ha OJTHO JICJICHHUE.

H3mepeHne ropu3oHTAIbHBIX YIJIOB

Crnioco6 nprueMoB

[ToBepeHHBII TEOJOIUT yCTAaHABIMBACTCSA B pab0vYeM IOJI0KEHNUHU. 3aTeM Ha BBIOPAHHBICTOUKH (A 1
B) naBoguTcst 3putenbHas TpyOa, B Hayale Ha TJla3 C I[OMOIIBIOBH3UPA, MOTOM C MOMOIIbIO
boKycHUpyIOIIero BUHTA M IUONTPUHHOrO Koibla. [locieHaunmHaroT paboTy ¢ TEOJOIUTOM (M3MEPEHUS
yria). M3mepeHue yrioB HpoOBOAMM  MPUIIPOM3BOJIBHOM IOJOXKEHHE Teoponuta.ll3mepenue  yrios
IPOBOAMUTCS CIIEAYIOIUM 00pa3oM.3pUTENIbHYIO TpyOy HaBOAAT BEPTUKAIIBHON HUTHIO HA MEPBYIOTOUKY
(Touky A). [Ipou3BOAUTCS OTYET MO TOPU3OHTATBHOMY KPYT'y M 3alHCHIBAETCS B KYpHall YCTAaHOBJICHHOM
dopmbl  (cMoTpeTh HIke). Ilocnme 3akpenuTenbHBbI BHUHT — alnuajabl ociaabisercs U Mo XOJy Y4acoBOM
CTpENIKM 3pHUTeNbHass TpyOaHaBOAWTCS Ha BTOpyro Touky (B) u mpousBomar ortcyer. Bcesblie
BBITTOJIHEHHBIE JICHCTBUSL COCTABIISIIOT TEPBBIA  IMONYNIPHEM H3MEpPEHHs]  TOPU3OHTAIBHOTO  yIJIa,
BEJIMYMHAKOTOPOTO BEIYUCIISIETCS PA3HOCTBIO OTYETOB. 3aTE€M BBIMOJIHIETCS BTOPOH MOJIYyNIPHEMU3MEPEHUS
yrina. Tpyba nepeBoauTCs yepe3 3eHUT U HaBOJUTCS Ha TOYKM A u Brpu apyrom mosokeHue Kpyra, u
CHUMAIOTCSl OTCUeThl. Ha »TOM BTOpOW TMONynpueM 3aKaH4YMBaeTcs. Ecau MeXAy BBIUYMCICHHBIMU
3HAYCHUSMH YIJa TPU KaXIOMIIONYIIPUEME PACXOKIACHUS HE TMPEBBIIIAIOT YABOSHHOH TOYHOCTH
OTYETHOTOMHMKPOCKOIIA, TO OKOHYATEeJIbHOE 3HAUE€HHE YyTIja BBIUMCIAIOT Kak cpeaHeeapu(MeTHdecKoe.
Ecnu pacxoxaeHus npeBblatoT 0ojiee 4yeM 2t, To U3MEpeHHe YIIIanpuIeTcs MOBTOPUTH MOCHE MPOBEPKU
YCTOWYMBOCTH MITATHBA W 3aKPEIUICHUSTEOIONTA B ITOICTABKY M HA IITATHUBE.

Ilpumep:

JKypnan usmepenus yanos cnocobom npuemos
Hama: 03 oxmsabopsa 2018200a Habarwoan: Heanos.
Teooonum: 2T —303anucwviean: Ilempos

Tozooa: sacuasa
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HoMepa moyex Kpy2omuem  yeivl U3y20]l
nol'K  nonynpuemos cpeonuii
CMOAHUS BUBUPOBAHUSL
AKJI119°37'
CBKJI152°34'32°57'32°56'
A KI11299°35'32°55'
B K11 332°30'
Conep:xanue oTyera.
KoHTpoJibHBIE BOIPOCHI.
1. OnumuTe NOpsAA0K YCTAHOBKU TEO0INTA B pabouee MoI0KeHHE.
2. ChopMynupyiTe reoMeTpUIECKIE YCIOBHUS, KOTOPBIM JOKHO
OTBEUYaTh B3aMHOE PACIOJIOKEHUE OCeH TEOA0IUTa.
3.Tunsl TEOI0JIUTOB.

4. Ilopsi1oK HABOJIKH 3pUTEIbHON TPYObI Ha TOUKY.
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JlaGopaTtopHo - mpakTu4eckas padborta Ne7

Tema: UcciienoBanue HUBeJIUpPa
Heab padoThl — H3y4UTHh YCTPOHCTBO HUBEIUPA, TPHUOOPECTU HABBIKH BHITIOJTHEHUS €T0 MOBEPOK,
HAy4UTHCSI OTCUYUTHIBATH 1O PEHKE, OCBOUTh METOAMKY H3MEPEHUS MTPEBIIICHUI.
IMosicHenue k padore.
B Xoze BBINMONHEHUS MPAKTUYECKOW PaOOTHI CTYJAEHTHI JOJKHBI HAYYUTHCS BBIMOIHITH TOBEPKH,
OTCUUTHIBATH I10 PEKE, 03HAKOMUTHCS C PA3IMYHBIMU BUaMU HUBEIUPOB.

Jluteparypa: ['eone3us B mapkieiaepckom aene Yekanun C. W. ['eone3ns B MapKIIeaepckoM

nene: YaeOHoe mocooue s By30B. — M.: Akanemuueckuii mpoekt; [lapagurma, 2012. — 543 c.

Wurepuet-pecypcos: http://www.gornaya-kniga.ru/catalog/rubric/15 - uadpopmManuoHHbIi mopTat

KHHT 110 TOPHOMY 00pa30BaHMUIO.

Ocnameﬂne 3AHATUA —HUBCIIUP, HITATHUB, IBEC HUBCIIMPHBIC peﬁKI/I, KapaH/Jalll, pa6oqa$[ TCTpalb.

3ananue.

1. Omucats OCHOBHBIE YaCTH HHBEIIHPa H IOOITHCATh OCHOBHEIC
€ro oCH

2. HM3yunTh HOPAMOK OTCUHTBHIBAHHA II0 pelike. BBIIOIHHTH
poOHOoe HaBedeHHe TPyOrI Ha peliky. [To H300pakeHHI0 peiikH B II0-
7e 3peHHd TpyOBI 3allHCcaTh OTCUETHI IO BCEM HHTSAM CeTKH. BBIUmc-
JTHTH PaccTOSAHHE S .M. OT HHBEIHpPA 10 PelKH. 1o GopMyae

S = (H-B)100 = (C — B)200 = (H - C)200
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OTcueT 1Mo BepxHeii HUTH B = ... MM I
]
Otcuer o cpengHed HUTH C = ... MM 1
Otcuer mo HIDKHen HUTH H= ... . MM
13
PacctosHe S=.......... M

3. Kpamo 3aIllHCaTh MOPAIOK BBIIMOITHCHHA IMOBCPOK HHBCIHPA
BBITIOJTHHTE 3TH ITOBEPKI.

IIpenBapuresbHasi IOATOTOBKA.

HuBeaupbl- npubopsl, NpeAHAa3HAUYEHHBIE A OMpPENETICHHUS NPEBBIIICHUS OJHOW TOYKM Ha
MECTHOCTH HaJ JIpyroil. IMEHHO B 3TOM M 3aKJIIOYaeTCs OCHOBHOE UX IpeJHa3HaueHue. Bech nmpuHumn
paboThI ¢ IPUOOPOM OCHOBAH Ha OMPEACIICHUU OTMETKU pabodeil TOUKH.

[ToaroroBuTENbHBIN 3TAIl C KOTOPOTO HAUMHAETCS padoTa ¢ HUBEJIMPOM 3aKJIH0YaeTCs B IPUIaHUU
€My FOPU30HTAJIBHOTO MOJI0KEHNS OTHOCUTEIBHO YPOBHS MOPs. 11 3TOM 11e/n B Ka)K101 MO/1eJI HUBEJINpa
MPEAYCMOTPEH BCTPOEHHBINM KPYIJbli YPOBEHb CO CIIMPTOBBIM PACTBOPOM, 3alOJIHEHHBIM HE 0 KOHIUA.
Heo0OxonuMo auie yCTaHOBUTH IY3BIPEK B LIEHTPE IYTEM BpALIEHHsI OMOPHBIX BUHTOB U IPUOOp rOTOB K
AKCIUTyaTal1H.

. B xommiekTanuio KiacCM4eCKOTrO HUBEIUpa BXOIAT TPEHOra, BEPTUKAJIBbHBIA OTBEC M peuKa C
HAHECEHHOW Ha Hel mikanoil. iMeHHO mo 3ToM pelike u 6epyT orcueT. Kpome Toro, cam HUBEIUP MOXKET
OBITH CHA0XEH IKAJION JIJIsl TPyOOro OnpeieNIeHUsI TOPU30HTAIBHBIX YIJIOB.

K npumepy 11t HUBenupa ¢ ypoBHEM IIpH TpyOe ceayeT BhIIOJIHUTh TPU OCHOBHBIX MOBEPKU: OCh
YPOBHSI M BU3UPHAS OCh TPYObI JOJKHBI OBITH CTPOTO NMapajliesIbHbl, OCh KPYIJIOro (YCTaHOBOYHOI'0) YPOBHS
JMOJKHA OBITh TapajuleNbHas OCH BpallleHUus MpuOopa, TOPU3OHTANbHAS HUTh CETKH JOJKHA OBITh
NEePIEeHIUKYIIIpHA OCH BpallleHus: npubopa. BrIMoIHUB BCce MOBEPKU HUBEIHMPA, COIVIACHO HOPMATHBHBIM
TpeOOBaHUSM M PEKOMEHAALMSIM MOXKHO YIOCTOBEPUTHCA B MPaBWIBHOCTH paboThl Mmpubopa u B
JIOCTOBEPHOCTH IIOJIy4a€MbIX JaHHBIX. EcIM IOBEpKM HHBENUpPAa HE MPUHECIN IOJOXKHUTEIbHBIX
pe3ybTaTOB, HEOOXOAUMO BBINOJIHUTh FOCTUPOBKY.

HuBenup Tax ke ucronb3yercs Ijs MOCTPOEHUs Mpoduieil moBepXHOCTENH HIIM OTKAaTOUYHBIX
nyTel B TOPHBIX BhIpAOOTKaX.

Peiika HuBes1Mpa npeacTaBiIseT cOOOH AEPEBIHHYIO WIIM METAJUIMYECKYIO JTUHEHKY CO IIKaJIOoH, 1o
KOTOPOM CUNTBIBAETCS PA3HOCTh YPOBHEN OIOPHBIX TOUEK IIPU IIOMOIIM HUBEIUPA. B COBpEMEHHBIX ONTHUKO-
MEXaHUYECKUX HUBEIUpPAX MPUCYTCTBYET aBTOMATUYECKUN KOMIIEHCATOp JAJISl YIPOUIEHHs] YCTAHOBKH OCH
3pUTENbHON TPYOBl B TOPU30HTaJIbHOE MOJOKeHHE.C MOMOIBI0 YPOBHS BU3UPHYIO JHMHHUIO HHUBEIUPA,

Haxo4dmerocsa MeKAy COCCAHMMHU TOUKaMU HPIBC.IIPIpHOﬁ CCTU, NPUBOJAT B TOPU3OHTAJIBHOC ITOJIOKCHUC U,
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BU3UPYs TPyOOH HUBEIMPA, OTCUUTHIBAIOT TI0 BEPTUKAIBHBIM PEHKaM, YCTAHOBJIICHHBIM Ha TOYKAX, BHICOTY
BU3UPHOW JIMHUM HAJl 3€MHOW MMOBEPXHOCTHIO. Pa3HOCTH OTCUETOB COOTBETCTBYET MPEBBILLICHUIO.
Conep:xanue oTyera.

KoHTpoJibHBIE BOIPOCHI.

1. Jns 9ero nmpeaHa3HAYCH HUBEIIAP?
2 VY CcTpoiCTBO HUBETUPA.

3. Buasl HuBenupos.

4 Yrto Takoe MpeBbIIICHHE?

35



JlaGopatopHo - mpakTudeckas padora Ne 8

Tema: ['opu3oHTaIbHAs COENMHUTEIBHAS TOA3EMHAs ChbeMKa (OpUEHTUPOBKA)

enun: npoBecTH OPUEHTUPOBKY U NpUBA3KY K NyHKTY ['T'C, ¢ BhIUMCIIEHHEM AUPEKIIMOHHOTO yria.

BbipabaTbiBaemMble yMEHHMsI 1 HABBIKH: OPUEHTHUPOBKA U TNpuBsi3ka K NyHKTY ['T'C, BberumcieHue
JTUPEKIIMOHHOTO Y.

Buabl ocamBaembix IIK m OK: IIK 1.1. BoimonHare mnosieBble reoje3nyeckue padOThl Ha
npousBojacTBeHHOM yuacTtke; [IK 1.2. O6pabatsiBaTh pe3ynbraThl noneBbix u3mepenuit; OK 1. [Tonnmanus
CYLIHOCTH ¥ COLMAIbHOW 3HAYMMOCTU CBOEW Oyayiiell mpodeccuu, MpOsSBICHUS K HEW yCTONYHUBOIO
untepeca; OK 2. Opranu3oBbiBaTh COOCTBEHHYIO AESITEIbHOCTb, BEIOUPATh TUIIOBBIE METOMABI M CIIOCOOBI
BBITIOJIHEHHS TPO(EeCCHOHANIBHBIX 3a/1a4, OLIEHUBATh UX 3(PPEKTUBHOCTh U KA4ECTBO, BHIOUPATH TUIIOBBIC
METO/BI U CHOCOOBI BBHIMOJHEHUS MPO(PECCHOHANBHBIX 33/1a4, OLICHUBATh MX Y(PPEKTUBHOCTh U KAYECTBO;
OK 6. PaGota B komiekTuBe U KomaHzae, 3(PQeKTHBHOE OOIIEHHE C KOJJIEraMH, PYKOBOJCTBOM,
notpeburensimu; OK 7. IlepenHecenne Ha ceOs OTBETCTBEHHOCTH 3a pabOTy UJICHOB KOMAaHJbI
(ITOAYMHEHHBIX ), 32 PE3YJIbTAT BBHINOIHEHUS 3a/laHU M.

Hopma Bpemenu: 2 gyaca

Marepuanbl U o0OpyaOBaHMe: pa3daTOUYHBI Marepuan, pabodas TeTpajab, MHUCHMEHHBIC
MpUHAJIC)KHOCTH, KOMIUTEKT Teononuta 4T30I1, 6yccoms.

Jlureparypa:['eonesust B mapkuieiaepckom aene Yekanun C. U. ['eone3ust B Mapkieniepckom

nene: YdyeOHoe mocodue s By3oB. — M.: Akanemudeckuii mpoekT; [lapagurma, 2012. — 543 c.
KoHTpoJsbHbBIE BONIPOCHI:
1.OpueHTHpPOBKA, IOHATHE, CTIOCOOBI TPOBEICHUSI.
2. Dranbl NpOBEICHUS TPUBSI3KHU.
IMopsiiok BbINOJIHEHHS PA0OTHI:

1. Obume cBeeHust 00 OPUEHTHPOBKE.

2. IIpuBsska k mynkram ['T'C.

3. OTBeTHI HAa KOHTPOJIBHBIE BOTIPOCHI, BBIBOJ O MPOJIEIaHHON padoTe.

MeTtoauyeckue yKazaHuUs:

1. OpueHTHPOBaTh MOJI3€MHBIIl TOPU3OHT TOPHBIX BHIPAOOTOK — 3HAYUT, B IPUHATOMN ISl ChEMKHU
36MHON TMOBEPXHOCTH CHUCTEME KOOPAMHAT Ha KaXXIOM TOPU30HTE OMPEICIUTH: a) KOOPAMHATHI X U Y
MCXOJHOTO MyHKTa; 0) IUPEKIIMOHHBIN YTOJl HCXOIHOTO HANPABJICHHUS.

[TonydyeHHble B pe3yjibTaTe OPUEHTUPOBAHUS 3THU JAHHbIE WCXOJTHBI JJISI CO3JIaHUS IJIAHOBOM
ONOPHOM M CHEMOYHOM CETEel Ha BCEX TOpU30HTaxX. be3 Hajexamero pemeHusl dTOW OTBETCTBEHHOM

Maplcmeﬁz[epcxoﬁ 3ala4i HCBO3MOXKHO IMPaBUJIBHOC 1 Oe3omacHoe BCACHUC MMOA3EMHBIX I'OPHBIX pa60T.
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W3 nByX 37€MEHTOB, ONpENEeNsIeMbIX MPU OPUEHTHUPOBAHMU NOJ3EMHON ChEMKH, 00Jjiee BaXKHBIM
SIBJISIETCS. AUPEKLIMOHHBIA YTOJI UCXOJHOU CTOPOHBI.

OmnpeneneHne AUPEKLUOHHOIO YIJIa MCXOAHOM CTOPOHBI IOJ3EMHON CBEMKU OCYILECTBISETCS
reoMeTpUYECKUMU MK (pu3ndeckuMu cnocodamu. K nocneHuM OTHOCUTCSI MArHUTHOE U THPOCKOITMUYECKOE
OopueHTHpoBaHKe. B 3aBUCUMOCTH OT cloco0a BCKPHITHS MECTOPOXKAECHUS PA3INYat0T TPU OCHOBHBIX CIlydast
OpPUEHTUPOBAHUS MIO3EMHBIX TOPU3OHTOB!

1) 4epe3 IITOJNBHIO WM HAKIOHHBIA CTBOJI; 2) yepe3 OJUH BEPTUKAJIbHBIM CTBON; 3) uepe3 ABa
BEPTUKAJIbHBIX CTBOJIA, COEAMHEHHBIX [10I36MHBIMU BBIPAOOTKAMHU.

IIpy BCKPBITUM MECTOPOKIEHUS IITOJIBHEH WIM HAKJIOHHBIM IIAXTHBIM CTBOJIOM OPHUEHTHUPOBAaHUE
MOJI3EMHOT'O TOPU30HTA CBOJIUTCS K IPOCTON MPUBS3KE UCX0HOM cTtopoHbl CD moa3zemHoil omopHo# cetn
(puc. 1) x cropoHe AB ONOpPHOW CETH Ha 3EMHOH IOBEPXHOCTU IIyTEM IIPOJIOKEHUS MEXAY HHUMHU
MOJIMTOHOMETpUYecKoro xoga B—1—2—3—C—D.

Puc. 1Cxema OPUCHTHUPOBAHHA ITOJA3CMHBIX BLIpa6OTOK 4YCpe3 MITOJBHIO

a) BEpTUKAJIbHBIN pa3pes, 0) MiaH

J5is 5TOTO M3MEpPSIIOT AMUHBI cTOpoH L1 uly , Lsu L4 , yruel ux HakioHa o1, 02, 03, 04 U IO HUM
BBIYHCIISIIOT TOPU30HTAJIBHBIC MPOSKIMK JUTHH 3THX cTOpoH |1 l2 13, 1 ls. Kpome Toro, u3mepsitot neBbie 1o
XO0J1y TOPU30HTAIBHBIC YTIII B1, B2, B3, Pa-

J1711 KOHTPOJISI TOTUTOHOMETPUYECKHI X0/ MPOKJIAIBIBAIOT B IPSIMOM M OOpaTHOM HampaBlIeHUSX.
JIMpeKIOHHBIN yros ucxoaHou ctoponsl CD mo3eMHO OMOpHOI ceTH BBIUUCISIIOT MO0 (hopMyIie:

(CD) =(AB) + pA+ p1 + 2+ 3+ C + 5x180°,
rie (AB) — MUPEeKITMOHHBIA YOI M3BECTHOTO HanpaBlieHUus 4B.

JlMpeKmoHHbIe YIibl cTOpoH B-1, 1-2, 2-3 u 3-Cxo/1a BEIYUCISAIOT U3BECTHBIM CIIOCOOOM.
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Koopaunatel ucxomHoro mnyHkta C MOA3€MHOM MAapKIIEHIEPCKOM CHEMKH BBIYUCISIOT IO
dbopmynam:
X — %+ 1y cos (B1) - I, cos (1 — 2) + I, cos (2 — 3) + £, cos (3 — C):
Yo =Yg+ I sin(B1) + I, sin (1 —2) 4 {5 sin (2—3)+1,sin(3—C).
2. Bemonnaure npuBssky K nyHKTy ['T'C, u onpenenure qUpEKIIMOHHBIN YToJ, TPOBeIs HEOOXOUMBbIe
BBIYUCIICHHS ¥ U3MEPEHUS C UCTIOIb30BaHUEM Oyccomu U KomruiekTa Teogonuta 4T30I1.
3ayeTHoe 3aJjaHue:
Ha nposepky npernonaBaTeiis IpeA0CTaBbTE BbITOJHEHHYIO NpUBA3KY K MyHKTY ['T'C, oTBeTHI Ha

KOHTPOJIbHBIE BOIIPOCHI, BBIBOJL O MPOJIETIaHHON padoTe.

38



JlaGopaTtopHo - mpakTudeckas padora Ne 9

Tema: I3MepeHue ropu30HTaIbHBIX U BEPTUKAIBHBIX YIJIOB.

Heub: yscHUTH U 0TPabOTATh HA IPAKTUKE METOANKY U3MEPEHUS TOPU3OHTAIBHBIX U BEPTUKAIBHBIX
YTJIOB.

BoipaGaTbiBaeMble yMeHHSI W HABBIKH: HM3MEPEHHE TOPHU3OHTAJIBHOIO YyIJia CHOCOOOM
HOJIyTIPUEMOB, U3MEPEHUE BEPTUKAIIBHBIX YIJIOB.

Buabr ocamBaembix IIK m OK: IIK 1.1. BoimonHate mnosieBble reoje3nueckue padOThl Ha
npousBojcTBeHHOM yuactke; [IK 1.2. OOpabaTteiBaTh pe3yapTaThl TMOJEBbIX u3MepeHuii; OK 2.
OpranuzoBbIBaTh COOCTBEHHYIO JAESTENBHOCTb, BBIOMPATH THUIIOBBIE METOJbl M CHOCOOBI BBIIOJHEHUS
npodeCCHOHATBHBIX 3a/1a4, OLIEHUBATh MX A(PPEKTUBHOCTh M KAueCTBO, BHIOMPATh TUIIOBBIE METOJIBI U
CTIOCOOBI BBITIOTHEHUS PO ECCUOHATBHBIX 3a/1a4, OIIeHUBATh uX 3 dexkrnBHOCTH U KayecTBO; OK 6. Pabora
B KOJUIEKTHBE M KOMaH[e, 2QpeKTUBHOE OOIICHHE C KOJIeraMH, pyKOBOACTBOM, motpedurensmu; OK 7.
[lepenecenne Ha ceOs OTBETCTBEHHOCTH 3a pabOTy YJICHOB KOMaHIbI (MOAYMHEHHBIX), 32 Pe3yiabTaT
BBITIOJIHEHHS 33/IaHUM.

Hopma Bpemenn: 4 yaca

Marepuanbl U o0OpyAoOBaHMe: pa3IaTOUHBIN MaTepuan, pabouasi TeTpaab, MHCTPYKIHMOHHBIC
KapThl, KOMIUIEKT TeoonuTa 4T30I1, MUKpOKaJIbKYIATOpP, MUCHbMEHHBIE IPUHAICKHOCTH.

Jlureparypa:['eonesust B mapkuieiaepckom aene Yekanun C. U. ['eone3ust B Mapkieniepckom

nene: YdyeOHoe mocodue s By3oB. — M.: Akanemudeckuii mpoekT; [lapagurma, 2012. — 543 c.
KoHTpoJsbHbBIE BONIPOCHI:
1. Crioco0Ob!I U3MepeHHs B OJ3EMHBIX MTOJTUTOHOMETPUYECKUX XO1aX.
2. MecTo Hy1s1, HOHATHE, OCOOEHHOCTH pacueTa.
Ilopsinok BbINOJHEHHS PadOThI:
1. 3HaKOMCTBO C TEXHOJIOTHEH NpoOBeleHUs pPAOOT MPH HU3MEPEHUH TOPU3OHTAIBHBIX U
BEPTUKAJIbHBIX YTJIOB.
2.MI3mepeHne Topu30HTaIBHOIO yria.
3. 3mepeHne BepTUKAIBHOTO yTIJa.
4. BeiBoJ 0 mpojiesiaHHON paboTe, OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI.
Mertoan4yeckue yKasaHus:
1.B MOA3EMHBIX MMOJUTOHOMETPHUYCCKUX XOJaX IMPUHATO USMEPATE JICBBIC 110 X0y 'OPU30HTAJIbHBIC
yriabl. B TopHBIX BhIpabOTKax ¢ yrjioMm HakyioHa MeHee 30° ropu3OHTalIbHbBIE YIJIbl U3MEPSAIOT COCOOOM
PUEMOB WJIM TOBTOpPEHUH. B KpyThIX BbIpaOOTKaX TOPU3OHTAJIBHBIE YIJIBI U3MEPSIOT TEOJOJIUTOM C

BHEIICHTPEHHOM 3pUTEIBHON TPYOOi.
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B xayecTBe CUTHAJIOB UCIIOJIB3YIOTCS, KaK MPaBUIIO, ITHYPOBbIE OTBECHI, TOABEIINBAEMBIE K IIEHTPaM
3HaKoB. [Ipu BU3UpPOBaHMM 3pUTEIBHYIO TPYOy TEOIOMUTAa HABOIAT HA OCBEIIAEMbI OTBEC, HOOHBAsCh
COBMEIIICHHUSI OMCCEKTOpa CeTKU HUTEH CO IIHYpPOM OTBeca.

2. VI3amepeHre ropu30HTAILHOTO yIJia OJHUM HOJHBIM IPUEMOM, CBOJAUTCSA K U3MEPEHHUIO OJIHOTO U
TOTO € yria ABYyMs TOJyIIpreMaMu IIpu Kpyre j1eBo (i) u kpyre mpaso (PI1) u B3sSTHIO 32 OKOHYATEITLHOE
cpeaHee U3 HHX,

Bep=(Por+prm)/2

[Topsanox paboT mpu U3MEPEHUU TOPU30HTAIBHOIO yTJIa CIAeAYIOUIH:

1) ueHTpUpYIOT TEOIOJIUT MO WM HaJl BEPUIMHONW U3MEPSEMOro yria U MPUBOASIT UHCTPYMEHT B
pabouee MoJIOKEHUE;

2) BU3BMPYIOT HA 3aJHUI CUTHAJ (OTBEC) M OEpyT OTCYeT a;

3) HaBOIAT TPYOY Ha MEPEAHIOI0 TOUKY U OEpYT OTCUET az;

4) nepeBoasT TpyOy uepe3 3eHUT U YCTAaHABIIMBAIOT €€ B TOJOKEHUE Kpyra Mpaso;

5) HaBo#AT TpyOy Ha 33IHIOI0 TOUKY, OEpYyT OTCUET as;

6) HABOAT TPYOY Ha MEPEIHIOI0 TOYKY U OEPYT OTCUET a4.

3HaueHue yria npu OJHOM MOJIYIPUEME, OTPEACIISIOT M0 popMyam:

Bu—(a1-az) [1]
Bu—(as-a4) [2]

Cpennee (OKOHYATENbHOE) 3HAYEHUE U3MEPEHHOrO YIjla U3 JABYX MOJIYINPUEMOB ONPEIENSIOT 110

dbopmyre
Bep=( B + Pu)/2 3]

PesynbTaThl H3MepeHHii 3aITMCHIBAIOT B )KypHAI M3MEPEHUS YTIIOB.

3.B HaKJIOHHBIX BBIPAOOTKAX MAPALIEIEHO C W3MEPEHHEM TOPH3OHTAIBHBIX YIJIOB H3MEPSIOT
BEPTUKAJbHbIE YINIbI (YIJIBI HAKJIOHA) O CTOPOH TEOJOJUTHOIO X0Ja, HEOOXOAMMBIE AJISI BBIYMCICHHUS
TOPU30HTAJIBHBIX MPOEKIUI CTOPOH TEOJIOJUTHBIX XOJIOB U ONPEENCHHs MPEBbILICHUNA MKy MyHKTaMU
CIOCOOOM TPUTOHOMETPUYIECKOTO HUBEITHUPOBAHHSI.

Puc. 1. U3MepeHne BepTUKaIBHOTO yIJia

Ha puc. 1 moka3aHa cxema HU3MCPCHHUA BCPTUKAJILHOTO YTJIa d. Ilox IMYHKTOM A HCHTPUPYIOT

TCOOOJIUT, IPUBOJAT €TI0 B pa6oqee IMOJIOKCHHEC, a4 B ITYHKTC B noasemmuBaroT OTBCC, HAa KOTOPOM OTMEYAKOT
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TouKy 2. [TockonbKy paccrosinue L u3mepsercs 1mo HarpaBiIeHUIO OT OCH BpallleHUs TPYObI 10 OTMEUYCHHON
TOYKHU 2, TO ¥ yTrOJ HAKJIOHA O TOJKEH OBITh U3MEPEH B 3TOM K€ HAIIPABICHHH.

VYTIIbl HAKJIOHA JIMHUY BU3UPOBAHUS U3MEPSAIOT IPU JIBYX IOJIOKEHUSAX BEPTHKAIBHOIO Kpyra. Jlims
9TOr0 CHayajla MpH Kpyre JIeBO HAaBOJIAT TPyOy Ha TOUYKY 2, MHUKPOMETPEHHBIM BHHTOM alMJafbl
BEPTUKAIBHOTO Kpyra MPUBOASAT My3bIPEK YPOBHS Ha CEpPEeUHY U OEpyT OTCUET M0 BEPTUKAIHLHOMY KpPYyTy
KJI. 3areM mOBTOPSIOT 3TH AEHCTBHS ITpU Kpyre mpaso u 6epyt orcuer KII.

B 3aBucuMocTH OT HampaBlieHHs BO3pAaCTaHHs JACJICHUNH Ha JIMMOE BEPTUKAIBHOTO Kpyra yroi
HAKJIOHA O BBIYUCIISIOT O CleNyouM hopmyrnam:

IIPHY BO3pacTaHUH JIeJeHUN T1MMOa 10 X0y YaCOBOM CTPEIKU

6 = (KIT — KJI—180°) / 2
§ = KII-MO=MO-KJI-180°.
3HayeHue MecTa HyJIsl BEpTUKAIbHOTO Kpyra JUIsl BCEX T€0I0JUTOB BBIYUCISIOT 110 (opMylie:
MO= (KII+KJI+180°)/2
[Tpu nonws3oBanuu Gpopmymnamu Kk orcuetam KII mimm KJI, mensmum 90°, cnenyer npubaBusats 360°.

4.0TBeThTE HAa KOHTPOJIbHBIE BOIIPOCHI, CIIEIAWTE BHIBOJI O IPOICIAHHON padoTe.
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JlabGopaTopHo - nmpakTrdeckas padota Ne 10

Tema: HusenupHbsie MapKIIEHAEPCKO-TEOAEC3UYECKHUE CETH.

Heab: orpaboTraTh Ha NPAKTUKE METOAMKY pacuera H o00pabOTKH >KypHaja TEXHHYECKOTrO
HUBEJIHPOBAHUS BEPTUKAIBLHOM BHIPAOOTKH, C BIYEPUUBAHUEM MTPO(UIIS PETECOBOTO MYTH BHIPAOOTKH.

BoipaGaTbiBaeMble yMeHMSsI W HaBbIKHM: pacueT © 00paboTka >KypHaja TEXHHUYECKOIo
HUBEJIMPOBAHMS BEPTUKAIBLHON BHIPAOOTKH, BEIYEPUYHBAHKE TPOQHIIS PEIHCOBOTO IYTH BHIPAOOTKH.

Buasl ocBamBaembix IIK uw OK:IIK 1.1. BrimonHsATh TONEBBIE Te0Ae3MYECKHE pPabOTHI Ha
npousBojcTBeHHOM yuactke; [IK 1.2. OOpabaTteiBaTh pe3yapTaThl TMOJEBbIX u3MepeHuii; OK 2.
OpranuzoBbIBaTh COOCTBEHHYIO JESTENbHOCTb, BHIOMpATh THUIOBBIE METOJbI M CIOCOOBI BBIMTOJIHEHUS
npodeCCHOHATBHBIX 3a/1a4, OLIEHUBATh MX 3(P(PEKTUBHOCTh M KA4yeCTBO, BHIOMPATh THIIOBBIE METOIBI U
CHOCOOBI BBIMIOJIHEHHUS TPOQECCHOHATBHBIX 33/a4, OleHHBaTh MX 3¢pdexkTuBHOCTE M KadectBo; OK 3.
[TpunsiTUs pelieHui B CTAaHJAPTHBIX U HECTAHJAPTHBIX CUTYAIIUSAX U HECEHUE 33 HUX OTBETCTBEHHOCTH.

Hopma Bpemenu: 4 yaca

Marepuanbl 1 000pyAoOBaHHe: pa3daTOUYHbI MaTepual, KypHall TEXHUYECKOT0 HUBEIMPOBAHUS,

pabouas TeTpaib.

Jluteparypa:['eone3us B mapkmenaepckom aene Yekanun C. U. ['eone3uss B MapkiieniepckoM

nene: YuyeOHoe mocoOue s By30B. — M.: Akanemudeckuii mpoekT; [lapagurma, 2012. — 543 c.
KoHnTpoJsbHbIe BONIPOCHI:
1. HazHaueHne HUBENMPOBAHUS MOJI3EMHBIX BHIPAOOTOK.
2. OcobeHHOCTH pa30MBKHU MHUKETa)xka B TOPHBIX BBIPAOOTKAX.
Ilopsinok BbINOJHEHHS Pa0OTHI:

1. Pacuer u 006paboTka KypHaja TEXHUYECKOIO HHUBEJIMPOBAHUS BEPTHKAIbHOW BBIPAOOTKH s
MPOJIOKEHUS PEIBCOBOTO MYyTH.

2. BeruepunBanue npoQuisi peiabcoBOro MyTH BEIPAOOTKH.

3. BriBog o HpOI[GJ'IElHHOfI pa60Te, OTBCTBI HA KOHTPOJILHBIC BOIIPOCHI.

MeToauyeckue yKazaHus:

1. Pacuer u o06paboTka KypHaja TEXHHYECKOTO HHUBEIMPOBAHUS BEPTHUKATHHOW BBIPAOOTKH TS
nposioxeHus: penbcoBoro myTH. (IIpunoxxenue Ne 6) I'eomerpuueckoe HUBEIMPOBAHHE MPOU3BOIUTCS B
TOPHBIX BBIPA0OTKAX C YIJIOM HakJIoHa 70 5S—8&° (nHOT/a 10 15°) ¢ 1enpio onpeneneHust OTMETOK PEnepoB
Y MMYHKTOB MOA3€MHOM TE€OOTUTHONU ChEMKH.

HuBenupoBanue npeaHa3sHau€HO TakxKe IS ONpeaesieHrs TPpodUs pelbCoOBBIX MyTeH U st APYTUX
HY>KJ] TOPHOTO MPOM3BOJICTBA, 3a/laHNE HAIMPaBICHUA U cOOlKa BHIPAOOTOK B BEPTHUKATHHOW IIIOCKOCTH,

pa30uBOUYHbIE paOOTHI MPH MOA3EMHOM HIAXTHOM CTPOUTENHCTBE U T. II.).
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~

Puc. 1. 'eomeTprdeckoe HUBEIMPOBAHUE B TOPHON BBHIPAOOTKE

B moazemHBIX YCIOBHAX TEXHHYECKOE HUBEIMPOBAHUE AHAJIOTMYHO HUBEIMPOBAHMIO HA 36MHOM
NoBEepXHOCTH. OTIMYUTEIBHBIME OCOOCHHOCTSIMU SIBIISIIOTCS: PACIIONOKEHUE UCXOAHBIX M ONMPEAesieMbIX
NYHKTOB KaK B MIOYBE, TAK U B KPOBJIEC BHIPAOOTKH, CTECHEHHBIE YCIOBUS pabOT U TPYIHOCTH COOTIOACHUS
paBeHCTBa IUIEY, HEOOXOOUMOCTb OCBEIIEHUS PEEK M HMHCTPYMEHTAa MHIMBHYaIbHBIMH LIaXTHBIMH
CBETUJIbHUKAaMH, 3aIbIJICHHOCTh aTMOC(EPBI.

Ha puc. 1 noka3aHbl 4eTbIpe BO3MOXHBIX CIy4asi pacloJI0KEHUS 3aIHET0 U IEPEIHEr0 MyHKTOB. [ e
Obl HU OBbUI 3aJI0’)KEH NMYHKT (B KpOBJE WJIM IOYBE), PEilka BCErJa CBOUM HYJIEM YCTaHaBIMBAaeTCs Ha
onpezensieMyro Touky. [Ipu 3TomM yCiloBUIMCh, OTCYETHI 110 PEKaM, IPUCTABIIAEMBIM HYyJIEM K ITYHKTaM B
kposie (A, D, E), cuutate oTpunaTeabHbIMU U OTMEUYaTh 3TO 3HAKOM MMHYC B I0JIEBOM XypHaie. Torna
IPEBBILIEHNE Ha JIF0O0H CTaHLIMK UHCTPYMEHTA ONPEAEIAeTCs U3 alredpandeckoro BbIPaKEHUs

AZi=ai-bi

rae a, b —oTcueTsl 1Mo 3aHel U Nepe/iHeil pelikaM CTaHIUK; 1| — HOMEp CTAHIIHH.

B KOHIE KaXI0il CTpaHUIBl JXKypHala B KOHLE XOJa IPOU3BOAAT KOHTPOJb BBIYMCICHUS
IIPEBBILLICHUN:

Ya- ¥b=XAZ; 1/2 XAZ=3XAZcp

JUis TOCTpaHUYHOTO KOHTPOJS HEOOXOIMMO, uTOObI CTpaHUIA >KypHajla HadlMHAIach H
3aKaH4YMBAJIaCh OTCUYETAMH COOTBETCTBEHHO IO 3aJHed M nepenHeil peivikam. Ilpu HuBenmpoBaHuu
pEeNbCOBOTO MYyTH 3TO TpeOOBaHME HE BCerja BBIACPKHUBAETCS (MHOTO IPOMEKYTOUHBIX MHUKETOB), U
MOCTPAaHUYHBII KOHTPOJIb MOXKET HE IPOU3BOUTHCS.

[To cymme npeBblIIeHUH AJ1s BCErO X0/1a BBIYUCIIAIOT (PAKTHUECKYIO HEBSA3KY, Xoaa. B xomax
TEXHUUYECKOTO HUBEIMPOBAHMS ISl ONIPEIETICHNS BBICOT ITYHKTOB OITOPHOM CETH HEBA3KA HE JOJDKHA
npessimath S0VL Mm, Tae L ammna xoa (kM). B X01aX HHBETHPOBAHHS PECOBBIX MTyTel HEBS3KA X0/1a

Heo/mKHa mpesbimath 30VL MM, rie L uTiHa X0/1a B COTHSX METPOB.
=2 s 1+ AZ !

YU —= Z; @ s
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dakTUueckas HEBA3Ka (€CIM OHA MEHBINE JOMyCTHMOM) pachpenessieTcsi ¢ oOpaTHBIM 3HAKOM
HIOPOBHY U Ha BCE CTaHLMU Xoja (B Tabj. 2 momnpaBku ykas3aHsl B rpade 7). rae Zi . Zi+1, Z], — OTMETKH
COOTBETCTBEHHO IEPEIHEr0 CBA3YIOLIErO, 33JHETO CBSA3YIOUIETO M MPOMEKYTOYHOIO MHUKETOB CTAaHIUU:
AZcp — cpeaHee npeBblilieHUe Ha cTaHuM; 'Y — ropu3oHT HHCTpYMEHTA Ha CTaHLMU; Cj, di+1— OTCUETHI
10 YEPHOW CTOPOHE PEHKU WUJIM NPH IEPBOM FOPU3OHTE HHCTPYMEHTA COOTBETCTBEHHO HA 33aJJHEM CBS3YIO-
IIeM ¥ Ha TIPOMEXYTOYHOM IHKETaX CTaHIIMU. BeIurcIeHre 0TMETOK BEAYT 1O (hopMyIiaM:

2. BeruepurBanue IpoQuisi peabcoBOro MyTH BHIPAOOTKH.

IToctpoenune mnpoduias peabcoBOro MyTH NPEACTAaBICHO Ha puc. 2. MeToauka COCTaBJIECHUS
aHaJIOTMYHA IOCTPOEHUIO MPOJOJIbHBIX Ipo¢uiell Ha 3eMHOM noBepxHocTH. [Ipoduns odopmisercs B

Kapanjame, ¢ ykazanuem 3arojioBka «[IPO®UJIb PEJIbCOBOI'O IIYTH», BwicOTa 3aronoBka

A —
L e = o o 4 - i
i -1 3 i
—254t—N S e S * 1_-R
- LY ;- ey e o ey ey ey~
=~ 255 —4 S S S A 7/ ) .
- 255 -
~ 257
Snsorsr - 2007 773 |g005 7| G057 qo03 [2007 700087 |5 078
COTIOTRUE - 2z lae 2z 27 188 N .22 2 27
= s y :
paxmoveoeee BRERE SEoElE BN IR S8 ¥R 3
: #5, e o Wit weler witer whe N et i A
e SIEHER FIF BT KR S HK HE ¥
Hosep Auxeriof OKEE T 2 - 3 % & & 7 g
. . o = . . :
S 1Y & LN : &
ﬁﬁq,ﬁ; - o = T= - - - - - - -
- IR LT
o Il om -~ A

pacchTLIiaaeTc;I OTHOCHTENBHO BBICOTEI Q)opMaTa- 'MI/IJ'IJ'II/IMGTPOBOI\/'I Oymaru. B mpaBoM HMXKHEM yriy
ykaszbiBaercst @.1.0. cTyaeHTa, BBINOIHUBIIETO paboTy, TPYIINA, CJIOBO «OLIEHKaY.
Puc.2 IIpodunb penscoBOro myTu BeIpabOTKH
3. Cnenaiite BBIBOJI O IIPOJEIIaHHOM paboTe, OTBET
bTE€ Ha KOHTPOJIbHbIE BOIPOCHI.
3a4eTHOE 3aJjaHuE:

Pe3ynbratoMm mpojiesiaHHOM pabOTHI SBIISETCS COCTABIEHHBIN TPO(HIIb PEIHCOBOTO MYTH.
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JlabGopaTopHo - nmpakTrdeckas padota Ne 11

Tema: Co3nanue MapKIeHIepcKO-re0Ae3NYECKUX CETEH METOI0M MOJIMTOHOMETPUH.

Heanb: otpaboTarh Ha TMpakTHKE METOAMKY pacdera MU OOpabOTKH pe3ylIbTaTOB ChEMKHU
MapKIIeHIePCKO-Te0Ae3NYECKUX CeTEH METOA0OM OJIUTOHOMETPHH.

BoipaGaTbiBaeMble yMeHMST M HAaBBIKH: pacueT U o00padoTka pe3yiabTaTOB H3MEPEHU,
YpaBHUBAHUE MMOJIUTOHOMETPUUECKUX XO/I0B.

Buasl ocBamBaembix IIK uw OK:IIK 1.1. BrimonHsATh TONEBBIE Te0Ae3MYECKHE pPabOTHI Ha
npousBojcTBeHHOM yuactke; [IK 1.2. OOpabaTteiBaTh pe3yapTaThl TMOJEBbIX u3MepeHuit; OK 2.
OpranuzoBbIBaTh COOCTBEHHYIO JAESTENBHOCTb, BBIOMPATH THUIIOBBIE METOJbl M CHOCOOBI BBIIOJHEHUS
po(heCCHOHANBHBIX 3a/la4, OIECHUBATh UX 3(PPEKTUBHOCTh M KAaYECTBO, BHIOMpATh TUIIOBBIC METOIbLI H
CHOCOOBI BBIMIOTHEHHUS TPOQPECCHOHATBHBIX 33/a4, OleHHBaTh MX 3(dexkruBHOCTS W KauecTBo; OK 3.
[TpunsiTHe peuieHui B CTaHAAPTHBIX U HECTAHIAAPTHBIX CUTYAIUSIX U HECEHHE 32 HUX OTBETCTBEHHOCTH.

Hopma Bpemenu: 4 yaca

Martepuanbl 1 000py/iI0BaHue: Pa31aTOUYHbII MaTepuall, IOJEBOU XKypai, padoyas TeTpab.

Jlureparypa:['eonesust B mapkuieiaepckom aene Yekanun C. U. ['eone3ust B Mapkieniepckom

nene: YuyeOHoe mocodue s By30B. — M.: Akanemudeckuii mpoekT; [lapagurma, 2012. — 543 c.
KoHTpoJibHbIE BOPOCHI:
1. HazHaueHue ropu30HTAIBHOTO TUIaHA TOPHON BBIPAOOTKH.
2. Ocobennoctr 0(popMIICHHS TOPU3OHTAIBHBIX TUIAHOB TOPHBIX BEIPAOOTOK.
IHopsaok BbINOJIHEHUS PA0OTHI:

1. Pacyer u 06paboTKka moJeBOro KypHaja 3aMKHYTOT'O WJIH PA30MKHYTOTO TTOJTUTOHA.

2. YpaBHUBaHHUE MOJIUTOHOMETPUYECKUX XOJI0B.

3. BeiBoJ1 0 posienanHoOM paboTe, OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI.

Mertoanyeckue yKasaHus:

1. ITonuroHoMeTpusi IPUMEHSIETCS AJI CTYIIEHUS TYHKTOB INIAHOBBIX CETEH B TE€X CiIydasiX, KOraa u
OpPTaHU3AIIMOHHO U M0 TEXHUKO-DPKOHOMHUYECKUM TTOKA3aTelISIM OHA BBITOJHEE MTOCTPOCHUS TPUAHTYIISIITUH 4
kjacca, 1 u 2 pa3psizioB, Bo3MOXHOCTh TPUMEHEHHUSI COBPEMEHHBIX CPEJCTB U3MEPEHHUS JJIMH U XOpoLIas
MPUCTIOCOOISIEMOCTh K YCIOBHSM MECTHOCTH JENaloT TOJMTOHOMETPUIO BEeCchbMa THOKUM METOJIOM
MIOCTPOEHHUS MAPKIIEUIEPCKO-TE0JE3NUCCKUX CETEN.

[TonuronomeTpuyeckue padoThl UMEIOT CIAEAYIOUINE CTAINH:

COCTaBJICHHE MTPOEKTA;

PEKOTHOCIIMPOBKA TPACCHI U TYHKTOB MOBOPOTA MOJUTOHOMETPUUYECKOTO X0/1a;

paccTaHOBKA U 3aKJIaJKa EHTPOB;

HCCICOAOBAHNUEC MHCTPYMEHTOB, YIJIOBBIC U JIMHEITHBIE U3MEPCHUA,
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MIPUBSI3Ka,

00paboTKa pe3yIbTaTOB MOJIEBBIX U3MEPEHUH U OIICHKA MX TOYHOCTH;

MpeABaPUTEIIbHbIC BHIYMCIICHHUS;

ypaBHUBAHMUE;

BBIUHCJICHHE OKOHYATEIbHBIX 3HAUEHUH JJIMH JIMHUHN, TUPEKIUOHHBIX YIJIOB U KOOPJUHAT;

OIICHKA TOYHOCTH MOJIYYEHHBIX PE3YJIbTATOB;

COCTaBJICHHE OTYETA.

i ocnaGineHus BIMSHUSA MOTPEIIHOCTEH YITIOBBIX HM3MEpPEHUI B MOJUTOHOMETPUYECKHX XOJaX
00JIBIION MPOTSHKEHHOCTH U ¢ OOJIBIIIMM YUCIIOM YTJIOB IOBOPOTA CIEAYET MPEeAyCcMaTpUBaTh ONpeesieHrue
JUISL OJTHOM W3 JIMHUM, PACIOIOKEHHON MPUMEPHO B cepenune xoaa (puc. 1), IMPEKIIMOHHOTrO yria ImyTeM
nepeaur ¢ MyHKTOB TPUAHTYJISIIUU WU ONPEIENISTh €r0 aCTPOHOMUYECKUM ITyTEM WJIM TUPOTEO0JIUTOM.

[Ipu coctaBneHUU MPOEKTa MOJUTOHOMETPUUYECKOW CETH HEOOXOIUMO YYUTHIBATH OCOOEHHOCTH
MPOU3BOJICTBA PA30MBOYHBIX PabOT mpu OO0YCTPOWCTBE MECTOPOXKICHUH, a TaKkKe IOMYCTHMbIE JIMHBI
TEOJOJTUTHBIX XO/I0B, MPOKJIAIBIBAEMBIX MEK/Yy MTyHKTAMHU MMOJIUTOHOMETPHUH B KaueCTBE 00OCHOBAHUS JIJIst

ChEMOK pa3IM4HOro Maciurada.

Ts

Puc. 1. HOJ'II/II‘OHOMeTpI/ILICCKI/Iﬁ X0J € MPOMCIKKYTOYHBIM JUPCKIIMOHHBIM YI'JIOM

Puc. 2. 3aMKHYTBII IOJINTOHOMETPUYECKUM X0

2. YpaBHUBaHUE NMOJIUTOHOMETPUUYECKUX CETEN

B 3aBucumMoCTM OT TOYHOCTM U Ha3HAYEHMs IIOJIMTOHOMETPUM MPHUMEHSIOT CTPOTHE WIN
npuOIKeHHbIe criocoOb! ypaBHuBaHMs. CornacHo MHcTpykiuu [31] monuronomeTpruyeckue ceTu 4 kiiacca
ClenyeT ypaBHUBATh CTPOTUM CIIOCO00M, a cetu | u 2 paspsga — NpuOIMKEHHBIM CITIOCOO0M.

CucteMbl TOTUTOHOMETPUYECKUX XOJOB, pa3BUBAEMbIX JJIsI OOOCHOBAaHUS MapKIIEHIEPCKO-
reoIe3NUECKUX paboT, ypaBHUBAIOTCS, KaK MIPABUIIO, MTPUOIMKEHHBIMHU (YIIPOILIEHHBIMH) CIIOCOOAMU: Y3JI0B

u moyiuroHoB mpod. B. B. [Tomosa, sxBuBaieHTHON 3aMEHBI U MTOCIEA0BATENbHBIX MpuOmkeHuit (Puc. 3).
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[Ipn npubinmKeHHOM ypaBHHBAHHWM CHayaja ypaBHUBAIOT YIJIbl B CETH, a 3aTeM MNPHUPALICHUSI
KOOPJIMHAT, BHIYMCIICHHBIC TI0 YPAaBHEHHBIM yTJIaM.

B mHacrosimee BpeMs, B CBSI3M C LIMPOKMMH BO3MOKHOCTSMHM MCIIOJIb30BaHUSL AJIEKTPOHHO-
BBIUMCIUTENFHON TEXHUKH, NpPEIBAPUTEIbHYI0 O00paOOTKy, YpaBHUBAaHHE U OLEHKY TOYHOCTH

MOJIUTOHOMETPUH CIEAYET MPOU3BOIUTh HAa DBM.

] ITepBAYHEIE
S IlepBu4YHO
.| = | IIpuBeAeH- nmonpasKH BropuduH. | YpaBHEeHHSBIE
as| B HCIOpaBAeH.
@8 HBbI€ YTABI . , ’ YEAR NOIpaBKH YTABI
= = & ), | )Y, | )
TR 2
O o ’ " > o r o ’ rr T’ o 4 rr
=
2|70 55 16| +4 | —1 | +3 | 70 55 19 —1 70 55 18
3145 13 54| +4 +2| +6 | 45 14 00 45 14 00
1
1 63 50 37| +5 | —1 +4 | 63 50 41 +1 63 50 42
> |179 59 47 | +13 0 +13|180 00 00 180 00 00
5 74 27 38| —3 | +1 —2 | 74 27 36 —2 74 27 34
6 56 30 38| —3 | —2| —5 |56 30 33 56 30 33
2
4 |49 01 54| —4 | +1 —3 |49 01 51 +2 49 01 53
> (180 00 10| -—10 0 —10(180 00 00 180 00 00

Puc. 3 YpaBHHBaHME OJIMTOHOMETPUYECKUX CETEN

3. Cnenaiite BBIBOJI O IIPOJEIIaHHOM paboTe, OTBETHTE HA KOHTPOJIbHBIE BOIPOCHI.
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JlabGopaTopHo - nmpakTrdeckas padota Ne 12

Tema: OnpeneneHue BEICOTH OypOBOH YCTAHOBKH.

Leab: yacHUTH U 0TpabOTATh HAa MPAKTHKE METOIUKY ONPEIEICHUS BEICOTH OYpOBOW yCTaHOBKH, C
UCIIO0JIb30BAaHUEM I'€0I€3MUECKOro 000py10BaHHUS.

BoipadaTpiBaeMble YMEHMsI U HABBIKH: ONPEEICHHUE BBHICOThI OypOBOH yCTaHOBKH, 00pabOTKa
pe3yabTaTOB U3MEPEHHIA, TPOBEICHIE KOHTPOJIS.

Buasbl ocBauBaemsix IIK u OK:IIK 1.2. O6GpabarbiBath pe3ynbTaThl oieBbiXx n3Mepenuii; OK 2.
OpraHu3oBbIBaTh COOCTBEHHYIO IESTEIbHOCTb, BBIOMpATh THUIIOBBIE METOABI M CHOCOOBI BBINOJHEHHUS
npodeCCHOHATIBHBIX 3a/la4, OLIEHUBATh MX A(PGEKTUBHOCTh U KA4ECTBO, BHIOMPATH TUIIOBBIE METOIbI U
CHOCOOBI BRITIOIHEHUS PO ECCHOHATBHBIX 3a/1a4, OIIeHUBATh uX 3¢ dekTuBHOCTH U KadecTBO; OK 6. Pabora
B KOJUICKTHBE W KOMaHJIe, 3P PEKTUBHOE OOIICHUE C KOJUIEraMH, PyKOBOJCTBOM, motpedutensmu; OK 7.
[lepenecenne Ha ce0si OTBETCTBEHHOCTH 3a pabOTy WIECHOB KOMaHbl (IIOJIYMHEHHBIX), 32 pe3yjbTar
BBITOJIHEHUS 3a/IaHUH.

Hopma Bpemenn: 4 yaca

Matepuajbl U 000pyJAOBaHHWe: pPa3JaTOYHBIM Marepuain, pabodas TeTpaab, HHCTPYKIIMOHHBIC
KapThl, KOMIUIEKT TeoponuTa 4T3011, MUKpOKaNbKyJIATOp, MUCbMEHHbIE TPUHAIICKHOCTH.

Jluteparypa: ['eone3us B Mapkuenaepckom sene Yekanun C. W. ['eone3ust B MapKien1epckom

nene: YdueOHoe mocodue s By3oB. — M.: Akanemudeckuii mpoekT; [lapagurma, 2012. — 543 c.
KoHTpoJibHBIE BOIIPOCHI:
1. 3HaueHHE BBICOTHOM MPUBSI3KU CTPOSLIUXCS CKBAKUH.
2. Oco0eHHOCTH OTpeIeNIEHUs BBICOTHI OYPOBOW YCTaHOBKH.
Ilopsinok BbINoOHEHHS Pa0OThI:

1. 3HaKOMCTBO C TEXHOJIOTHEHN BBIOJIHEHUS BHICOTHOM MPUBSA3KU CTPOSIIIUXCSI CKBAKHH.

2.0mpeneneHue BEICOTH OypOBO YCTaHOBKHU.

3. BeinosHeHUe pacueToB, KOHTPOJIb U3MEPEHUM.

4. BoiBoz 0 nposieIaHHON paboTe, OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

Meroanyeckue yKasaHus:

1. BBICOTHYIO TPUBS3KY CTPOSIIMXCS CKBKUH I1I€7€CO00pPA3HO  BBIMOIHATE METOAOM
re0JIe3NYECKOT0 HUBEIMPOBAHUS, U3MEPsA MPU 3TOM BEPTHUKAIbHBIE YIJIbl, IyTEM BU3UPOBAaHUS Ha BEpPX
BBITIICK. J[7151 manmpHelen nepenayu BBICOTHONH OTMETKH Ha CTOJI pOTOPa WIIH YCThe CKBaKWHBI HEOOXO0MMO
3HaTh BBICOTY BBIIIKH, OMNpPEAENSEMYI0 HEMOCPEICTBEHHBIMU HW3MEPEHUSMU WIH aHAIUTUYECKUMU

Ccroco0oM.
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2. HenocpencTBeHHOE U3MEPEHNE TPUMEHSIETCS PU HEBBICOKUX BBIIIKAX, KOTJ[a K€ BHICOTHI BBIIIEK
nocturaioT 50 M u Oosiee W HEMOCPEACTBEHHOE HM3MEpPEHHE 3aTPYIHEHO, MPUMEHSIOT aHATUTHYCCKHI
croco0. BricoTa BhIIIKY N IpH 3TOM ONPEeNseTcsl U3 BHIPKEHHUS

h =d (tga—tgf) +1(1.1)

rae d — paccTosiHUe MEKIY [ICHTPOM BBIIIKA M TOYKOW YCTAHOBKH TEOAOJINTA;0. 3 — YIJIbl HAKJIOHA
IPY BU3MPOBAHHU HA BEPX BBILIKH U PEIKY, YCTAHOBJICHHYIO Ha CTOJIE POTOpPa; | — BBICOTa BU3MPOBaHMUS 110
pelike, yCTaHOBIIEHHOM B LIEHTPE CTOJIa POTOpA.

Paccrosinue d n3mepsieTcss HEMOCPEACTBEHHO MIIH OIPEACISIETCS C IBYX 0a3MCOB KaK HEMPUCTYITHOE
paccTosiHue.

B cityuae, eciu paccrosiaue d Helb3s1 ONpPeICIUTh YKa3aHHBIMU CIIOCO0aMH, TIOCTYIAIOT CIICTYFOLHM
00pa3oM: OT BBIIIKM HAa PacCTOSHUHU, PABHOM IIPUMEPHO €€ IOJIyTOPHON BBICOTE, YCTAHABJIMBAECTCS OJUH
TEOJOJUT, 3aTeM Ha paccrossHuu 60-100 MeTpoB — BTOpPOM, HO TakK, YTOOBI OHM HaXOJUJIUCh B CTBOPE C
TOUYKOM MPOEKIIMU LIEHTpa BBIIKH (puc. 1). B Toukax mocTaHOBKH T€OAOIUTOB U3MEPSIOTCS YTIIbl HAKIOHA
Ha BepX BBILIKKU OypOBOW YCTAHOBKH O, HAa CTOJI pOTOpa 3 U MEXy TeoAoauTamu S, X. PaccTosiHue Mexny
TEOJ0JIMTAMHU S U3MEPSIETCS] HEMOCPEACTBEHHO, a PACCTOsTHHE X=0-S HAXOJUTCS U3 BHIPKCHHUS:

X= 8 tg aptAho1+AI21 tgo — tgou (1.2)

Puc. 40. Onpeneneriie BHCOTH OYPOBOA BLIHKH:
{ — POPUICHT NEpROro TECAGAMTA, 2 — FOPH3OHT BTOPOrO TEOAMERTA. J-— CTOA POTADA

IJIe 02 — YTOJ1 HAKJIOHA Ha BEPX BBIIIKU C TOUYKH CTOSHHUS BTOPOTO TE€OI0JIUTA; 01 — YIOJI HaKJIOHA Ha
BEPX BBILIKH ¢ . 1.1 CTOSHHS [ePBOro Teogomuta; Ahy.1 — mpeBblileHe BTOpoil TOUKH Hal IepBOii,
OIIPEIeNIIEMOE TI0 PACCTOSIHUE S M YIITY HAKIIOHA MEXY TEOI0JIUTAMH,
Al.1 — pa3HOCTB BBICOT TEOIOJIUTOB.
BrIcoTa BBIIIKH BBIYUCIIAETCS 1O (hopMyiam:
hi=x (tgo1 — tgf1) + |
ho=d (tgoo — tgP2) + 1(1.3)
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OxoHYaTeaIHHO BBICOTA BBIMIKU h onpenensercs kak cpeanee Mexay hi u h:

h=h1+hy/2

3. BemmonHeHne pacyeToB, KOHTPOIIb U3MEPEHHUIA.

(1.4)

[Ipu BBITIOJIHEHUU HETIOCPEICTBEHHOTO U3MEPEHUS PE3yIbTaThl GUKCUPYIOTCS B TAOJIUILY:

Tabmmma Ne 1

HanmenoBanue usmepeHus

Pesynbrar

d

X

tgou

tgow

tgP1

tgB2

4. BoiBoa 0 mpojienaHHON paboTe, OTBETHI HA KOHTPOJIbHBIE BOMPOCHI.

3aueTHOE 3a1aHuE:

Ha nposepky npenodasamensa npedocmagome 8bIn0JAHEHHbBLE PACYENLbL.
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