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OLIEHOYHBIE CPEJCTBA JJI51 IPOBEJEHMS TIPOMEKYTOYHOM
ATTECTALIMM OBYYAIOLUXCS MO JUCHUIIIUHE (MOIY.JIIO)

1. O01mue cBeneHus

1. | Kadenpa ['opHoro Aena, Hayk 0 3emiie ¥ IpUPO1000yCTPOHCTBA
2. | CneuuaibsHOCTh 21.05.04 T'opHoe neno

3. | Cneunanumzanus Ne2IlonzemHas pa3paboTKa pyIHBIX MECTOPOKACHUM
4. | MucturmuHa (MOJTyIIb) Mapxkimeiaepus

5. | ®opma 0O6yueHus OYHast

6. | ['ox Habopa 2018

2. [lepeyenb KOMMeTEHIHIT

- BJAJCHUE METOJAMH aHalu3a, 3HAHMEM 3aKOHOMEPHOCTEH IOBEACHUS W YIPABICHUSA
CBOMCTBaMM TOPHBIX IIOPOJ U COCTOSIHUEM MAcCHBa B Ipolieccax JA00bIYM U NepepadOTKU TBEPIBIX
IIOJIE3HBIX MCKOMNAEMBbIX, & TAK)XKE IIPU CTPOUTEIBCTBE M DKCIUIyaTallMM IMOA3EMHBIX COOPYKEHUMI
(OIIK-9);

- yYMEHHE OIpeleNsiTh MPOCTPAHCTBEHHO-TEOMETPUUYECKHUE TIOJO0XKEHUS OOBEKTOB,
OCYIIECTBJISATh HEOOXOJUMBIE T€0/AE€3MUECKHE U MapKIIEHJIEpCKUe HU3MepeHus, o0pabdaThiBaTh U
UHTEPIPeTHPOBaTh UX pe3yiabrarsl (ITK-7).




3. Kputepuu u nokasare/jim OeHUBAHNSI KOMIIETEHIMA HA Pa3JIMYHBIX 3Tanax ux (GopMHpPOBaAHUSA

Ir1an GopMHPOBAHHUS KOMIETEHIHH

KpnTepml H NMMOKAa3aTe¢/JIu OCHUBAHUSA KOMHeTeHHHﬁ

(pasmenl ®opmupyemasn DopMbI KOHTPOJIsE
P i KOMIIeTeHIUsl c¢(hopMHPOBAHHOCTH
TeMbl AMCIUITHHBI) .
3HaTL Ymerhb Baanern KOMIIETCHIMH
1.006mue cBenenns o yCJI0BHBIE 0003HAUYEHHS MPUMEHSTh KOOPIUHATHBIE
. N . CpPEICTBaMU U CLIOCO0AMHU
MapKuIeiigepcKkux padorax npu TrOpHOU rpaduueckoii CUCTEMBI, HCIIOJIb3yEMBIE B o
. BEICHUS MapKIIeHIepCKuX
NoJ3eMHOI1 pa3padoTke OIIK-9, IIK-7 JIOKyMEHTalUU. reose3un. TpeboBaHMs K 20T B HOI3EMHBIX
MeCTOPOsKACHH. VYTiBl OpUEHTHPOBAHUS, KapTorpaguyeckum P
YCIIOBUSIX. [MpakTnyeckas pabora.
UCIIOJIb3YEMBIE B FEOAE3HH. Marepuajiam. .
= YcTHbll onpoc Ha
BUJIbI MapKIIEHIEPCKIX
MOHMMaHHUE TEPMUHOB
CHEMOK, CITIOCOOBI YTTIOBBIX U MPUMEHSTH OCHOBHBIE BU/IBI
2. O0mme cBeeHUA 0 MOA3eMHBIX o N .
N . JMHEHHBIX N3MEPCHNUH, MapKIIeiIepcKux paboT npu COBPEMEHHBIMHU THIIAMHU
MapKIuIeiigepcKuX cbéMKaxX 1 M .
OIIK-9, IIK-7 OPHUEHTUPOBAHUE TOJ3EMHBIX OTKPBITOW U MOJA3EMHOM Te0/Ie3NUECKUX TIPHOOPOB U
HHCTPYMEHTAaX /UIsl IPOBeIeHHs .
N TOPHU30HTOB, IPOU3BOACTBO pa3paboTKe MECTOPOKACHHH. HMHCTPYMEHTOB.
MapKueiepckux pador. N
BEPTHKAIHHON
COEJIMHUTEIIbHONW ChbeMKH H IIp.
OCHOBHbIE TPEOOBaHUS K OCHOBHBIMH BUJIAMH
N COCTaBJICHHIO HCIIOJIB30BaTh TOPHYIO MapKIIeHIePCKUX CHEMOK
3. Mapkiueiigepckasi JOKyMeHTALUSA. OIIK-9, IIK-7 PHY p AP N
KapTorpagpu4eckoro rpadu4ecKyro JOKYMEHTAlMIO. | MPU OTKPBITOH U MO3EMHOM
MaTepuaa.. pa3paboTKe MECTOPOKICHUH.
croco0bl MaTeMaTHYECKON
OTIBITOM COCTaBJICHUS
00paboTKU pe3yIbTaTOB «4UTAThy TUIAHBI U
. HEOOXOUMBIX IIAHOB U
. HU3MEpeHuil. T€0JIOTHYECKHE pa3pessl;
4.Mapkueiiiepckue IJIaHOBbIE U o KapT pa3IM4HOr0 MaciuTada;
OcHOBHBIE CTTOCOOBI CHEMKH pemiats npocreifniie ropHo- .
BBICOTHBIE CETH. OIIK-9, ITK-7 MTOCTPOCHUS TIPOQHIIESH
00BEKTOB HA MECTHOCTH. TeOMETPUYECKHE 3a/1a4H 110 .
o MECTHOCTH; MaTeMaTHIECKOH
Crnoco0b! n3MepeHus MapKIIEHIEPCKUM YepPTEXaM.
o 00pabOTKH pe3yIbTaTOB [TpakTnyeckas pabora.
MPEBBIICHUH, BEPTUKAIBHBIX U .
Te0/1e3NUECKUX N3MEPEHHUH. Pemenne 3anau
TOPHU30HTAJIBHBIX YIJIOB.
Kontpomnsnas paborta Ne 1.
OCHOBHBIE CIIOCOOBI CHEMKH HCTIOJIb30BaTh TOPHYIO .
TEXHOJIOTHEH IPOBECHUS
5.I'opu3oHTAJILHBIE H BEPTHKAJIBHbIE 00BEKTOB HA MECTHOCTH. rpadYEeCKyI0 JOKyMEHTAIHIO .
. OIIK-9, IIK-7 N OPUEHTUPHO-COEAUHUTENBHON
COeMHUTEIbHbIE ChEMKH. Buns! mapkiedaepckux u U COBPEMEHHBIE 3IEKTPOHHBIE CLEMKIL
re0JIe3nIeCKuX pabdoT. re0JIe3NIECKUe MPUOOPHI.
KOHTPOJIMPOBATh HaBbIKaMH BEACHUS
OCHOBHBIE BHJIBI .
. YCTaHOBJICHHBIE TPOEKTOM MapKIIeHIePCKUX padoT Ipu
6. ®uznyeckune cnocoobl MapKIieniepckux paboT Ha
COOTHOIIICHUS 3JIEMEHTOB CTPOUTENBCTBE
OPHEHTHPOBAHUSA I'OPHBIX OIIK-9, IIK-7 BCEX 3TallaX OCBOCHMUS
o coopyxeHus. Bectu TEXHOJIOTUYECKOTO
BBIPa0OTOK. MECTOPOXKIEHUI ITOJIE3HBIX
HaOIIoeHNs 32 KOMILIEKCa Ha
HCKOIIAeMBIX. N .
JedopManusiMu coOpy)KEHHH. MIPOMBIIIUICHHOH IUTONIAJIKE.
7. T'eone3nyeckne OCHOBHBIE BH/]IbI BECTH MapKIIeinepckue criocobamu repenadn
MapKuIeiigepckue padoTbl Npu OIIK-9, IIK-7 MapKIIeiIepcKux paboT npu CHEMKH, YITIOBbIE M JIMHEWHBIX | BBICOTHBIX OTMETOK C 3eMHOU

CTPOUTEJILCTBE TOPHBIX

CTPOUTECIILCTBE IT'OPHBIX

N3MCPCHUA, OPUCHTUPOBAHUC
bl

TIOBEPXHOCTHU IO 3EMJIIO

ITpakTnyeckas pabora.




NpeANPUSTHI U NPOBEACHNN FOPHBIX
BBIPA0OTOK.

HOpEANpUSTUH.

MOA3CEMHBIX TOPU30HTOB,
COCAMHUTCIIbHYIO CHEMKY.

Yepe3 OAUH U ABa
BCPTUKAJIbHBIX CTBOJIA.

8. Mapkueiigepckue padoTbl Ipu

BUJBI MapKIIEHAEPCKUX
CHEMOK, CITIOCOOBI YTTIOBBIX U
JIMHENHBIX U3MEPEHUH,

paboTaTh B IMOI3EMHBIX

HaBBIKaMH MapKIIeHIepCKuX
paboT npu mpoBeICHUN

Pemenue 3anau
KonrponbsHas padora Ne 2

NMPOXoJKe, KpenJeHUH 1 apMHPOBKe OIIK-9, ITK-7 YCIIOBHAX C UCTIONB30BaHHEM TOPHBIX BEIPaOOTOK.,
OpHEHTHPOBAaHHE TOPU30HTOB,
BEPTHKAJBHBIX IIAXTHBIX CTBOJIOB. . THPOKOMITAca. KpEIUICHIH U apMHPOBKE
TIPOM3BOJICTBO BEPTUKAIEHOM
. CTBOJIA IIAXTEHI.
COCMHUTEIFHON CHEMKH.
0COOEHHOCTH TIPOBEICHUS CTPOWTSH IUIAHHBI U TPadHUKH, OCHOBHBIMH BHIAMH
9. Mapkuieiigepckue padoTbl Ipu MapKIIeiIepcKux padoT npu XapakTepusymoume Gopmy, Mapkieinepckux padbot Ha
TPOBe/IEHUH TOPH30HTAIBHBIX H OIIK-9, ITIK-7 MPOXOJKE HAKJIOHHBIX U YCJIOBUSI 3aJIeTaHusl [IOJIE3HOTO | BCEX JTarax OCBOCHUS
HAKJIOHHBIX TOPHBIX BHIPA0OTOK. TOPHU30HTAIILHBIX TOPHBIX MCKOIIAEMOT'0 U Paclpe/iesieHUs] | MECTOPOXKICHHH TTOJIe3HBIX
BBIpPabOTOK. €ro KaueCTBEHHBIX CBOICTB. HCKOTIaeMBbIX.
CHCTEMBI KOOPJHHAT,
UCIIOJIb3YEMBIE B I€0JIC3HH; «4UTaThy» TUIAHBI U criocodamu
. OCHOBHbIE TPEOOBaHUS K T€0JIOTHYECKUE pa3pessl; UHCTPYMEHTAIEHOTO
10.CpémKka moa3eMHBIX TOPHBIX 2 N
BLIDABOTOK OIIK-9. TIK-7 COCTaBIICHUIO pemaTh MpOCTEUIIHe TOPHO- M3MEPCHUS JINHUH, [IpakTndeckas padora.
P ’ ’ KapTorpaguaecKoro TEOMETPUYCCKHUE 3a/1a9H IO TOPH30HTAIBHBIX U I'pymmoBas auckyccus
MaTepHala, yribl MapKIICHIEPCKUM YepTexKaMm. BEPTHKAJHHBIX YTJIOB, KontponsHas pabora Ne 3
OpUCHTHUPOBAHHUA, TIPEBEIIICHUH.
HCIIONIE3YEMBIE B TCOC3HH.
croco0OBI MaTeMaTHYECKOU U3MEPATh TOPU3OHTANBHBIC U
00paboTKU pe3yNbTaTOB BEPTUKAIBHEIC YTIIEI,
. COBPEMEHHBIMHU BUJIAMHU
. M3MEpEHUil; OCHOBHbIE TOPU30HTAJIbHBIC M HAKIIOHHbIE . .
11.Mapxkieiigepckue 3amMepsbl. OIIK-9, IIK-7 BBICOKOTOYHOM J1a3epHOI
croco0bl CheMKH 0OBEKTOB Ha JIMHUH, BETMYHHBI TOXHIKH
MECTHOCTH, BU/IbI OCHOBHBIX NPEBBILIEHUH C TOMOIIBIO ’
reoIe3nYeCcKiX paboT. JIEKTPOHHOTO TaXeOMEeTpa.
CHCTEMBI KOOPJMHAT, N
peniath mpocTeiime TOpHo- criocobamu
HCTIONB3YyEMBIE B T€0JIC3UH;
TeOMETPHUYECKHE 3a7JauH 110 OpPHEHTHPOBAHUS,
12.I'eomeTpu3auMsa MeCTOPOKICHU I OCHOBHRIE TPEDOBAHUA K MapKUIEHIEPCKUM YepTeKaM HCTIONB3yeMBIMH B Teozie3nn, | [Ipaktudeckas pabora
) P P ) OIIK-9, IIK-7 COCTaBJICHUIO TPahIIECKOTO P P P ’ Y ’ P P '
[Monmp30BaThCs MpUEMaMu criocobamu Pemenue 3amau
MaTepuana. OCHOBHBIC o
MaTeMaTHIECKOH 00padoTKH HHCTPYMEHTAIHHOTO
CIOCOOBI CheMKH 00BEKTOB Ha . N
Pe3yJIbTaTOB U3MEPEHUH. WU3MEpEeHNs JIMHUH.
MECTHOCTH.
. CTPOMCTBO U MPUHLIUI CTPOWTH TUIAHBI ¥ TPadUKU
13.YuéT, cocTosIHHE U IBHKEHHE y up P . P pad ’ OIBITOM YTEHHS U
JIEUCTBHS MApKIIEHIEPCKUX XapakTepusymoume Gopmy, [MpakTnyeckas pabora.
3amacos, onpeaeeHne NOTepb H COCTaBJICHUSI HEOOXOANMBIX
OIIK-9, TTIK-7 npubopoB. CoBpeMeHHbBIE YCJIOBUS 3aJIeTaHUs MTOJIE3HOTO I'pynnoBast nuckyccus
pa3y0oKUBaHUSA M0JIE3HOTO N IUTAHOB M KapT Pa3IUIHOTO
AIIEKTPOHHBIE Te0AEC3MIECKIE MCKOIIaeMOro W BapHaluii .
HCKOMAEeMOro. o MacimTaba u mpoQuIeH.
puOOpHI. Ka4eCTBEHHBIX CBOMCTB.
OCHOBHBIE TpeGoBaHUS K
14 OxoHTypUBaHUE BCEMH CIIOCO0aMu
. COCTaBIICHUIO HCIIONIE30BaTh TOPHYIO IIpaxTrnueckas pabora.
MECTOPOKIACHUI M0JIe3HbIX OIIK-9, IIK-7 OKOHTYPUBaHUs PYAHBIX
KapTorpaguueckux rpadUIeCcKyr0 TOKYMEHTAIIHIO. < . Pedepar.
HCKOMaeMBbIX. 3aj1eXel pasIMIHON (OPMBL
MaTepHAJIOB.




15.Knaccupukanusi norepb u
pa3y0okuBaHus.

OIIK-9, ITK-7

BUJIbI IOTEPD MOJE3HBIX
UCKoMaeMbIX. [laHHBIE 110 y4eTy
MOTEPh U pa3yO0KUBAHHIO.
Crtoco061 60pBOBI ¢ TIOTEPSIMHUL.

BECTH YUeT MOTEPh M10JIE3HOTO
HCKOIIaeMoro B HeJpax. Bectu
ydaeT pa3y0oKUBaHHS
TOJIE3HOT'O HCKOIIAeMOT0 TIPH
IOOBIUE.

HaBBIKAMHU
MapKLIEHIEepCKOro u
OTIEPaTHBHOTO y4eTa 100BIIN
TIOJIE3HOTO HCKOIIAEMOTO.

[IpakTnaeckas padora.
Joxnan ¢ npezeHranuei




4. Kpurepun u MIKaJbl OLlCHUBAHUS

4.1 YcTHBII ONIPOC HA NOHUMAHHE TEPMHHOB

IIporieHT mpaBUIBHBIX OTBETOB 050 51-60 61-80 81-100

KonnuecTBO Oa/IOB 34 OTBETHI 0 1 2 3

4.2 JlokJiaja ¢ mpe3eHTal e

banbl XapakTepuCTHKH BbICTYIJIEHUSI00yYaI01erocst

— CTYJICHT T7Ty0OOKO M BCECTOPOHHE YCBOMII ITPOOIIEMYy;

— YBEpEHHO, JJOTHYHO, OCJICA0BATEIHFHO U TPAMOTHO €TI0 M3JIaraerT;

— OIUpAasiCh HAa 3HAHWSI OCHOBHOI M JIOTIOJHUTEIILHOM JIUTEPATyphl, TECHO
NPUBS3BIBACT  YCBOCHHBIE HAyYHBIC TIIOJIOKEHHS C  NPAKTUYECKOU
JeATEILHOCTBIO;

— yMeno 000CHOBBIBAET U apTyMEHTHPYET BBIJIBUTAaEMbIC UM HJICH;

— JIeJaeT BBIBOJIBI U 0000IIECHHMS;

— CBOOOJIHO BJIAJICET MOHATUSIMHU

— CTYJCHT TBEPJO YCBOWJ TEMY, TPaMOTHO U IO CYIIECTBY HM3JIaracr ee,
OIUPAsCh HAa 3HAHUSI OCHOBHOM JIUTEPATYPHI,
— HE JOIYCKaeT CYIICCTBCHHBIX HETOUHOCTEH;
5 — YBS3BIBAET YCBOCHHBIEC 3HAHUSI C TPAKTHUECKOH eATEIbHOCTHIO;
— apryMEHTHPYET Hay4HBIC ITOJOXKCHHS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAACET CUCTEMOM OCHOBHBIX MOHSITHM

— Tema pacKpbITa HEJOCTATOYHO YETKO U MOJIHO, TO €CTh CTYJIEHT OCBOMII
mpoOyieMy, IO CYIIECTBY H3JIaracT €€, ONHpasCh Ha 3HAHHUS TOJBKO
OCHOBHOM JIUTEPaTypBHI;

— JIOIYCKAaeT HECYIICCTBCHHBIE ONTMOKN H HETOYHOCTH;

— HCHBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM ITPUMEHEHUN 3HAHUI;

— cJ1abo apryMeHTHPYET Hay4YHbIC MOJI0KECHHUS;

— 3arpyaHsercs B GOpMyIUPOBAaHUH BBIBOJIOB U 00OOIICHMIA;

— YacTHUYHO BJaJie€T CHCTEMOM MOHATHHI

— CTYACHT HC YCBOUJI 3HAYUTEIHLHOM YacTu HpOGHeMH;
— JAO0IYCKAacT CyHmECCTBCHHBIC OIUOKN M HETOYHOCTH nIpu paCCMOTPECHUHU

0 — HCHBITBIBAET TPYJHOCTH B IPAKTUUECKOM MTPUMEHEHUN 3HAHUIA;
— HE MOET apryMEHTHUPOBAaTh HAyYHBIE MOJOKECHHUS;

— He GOpMYJIHPYET BHIBOJOB U 00OOIIECHUH;

— HE BJIaJIEeT MOHATUHWHBIM anmnapaToM

4.3. Pemnenue 3ama4

5 Oamra BBICTABIAETCSA, €CITU CTYACHT pENII BCE PEKOMEHJIOBAHHBIC —3aadH,
apryMEHTHPOBAaB WX, C 00sA3aTeIbHOW CCBHUIKOM Ha COOTBETCTBYIOIINE HOPMATHUBBI (€CIH IO
COJIEPKAHUIO ITO HEOOXOIUMO).

3 OaJiya BBICTABIISIETCS, €CJIM CTYJEHT BBIMONHUI He MeHee 80% peKOMEeHI0BaHHBIX 3ajad,
apryMEHTHPOBAB MX, C 00sA3aTEIbHOW CCBUIKOM Ha COOTBETCTBYIONIME HOPMATHBBI (ECIH 10
COJIEP’KaHUIO ATO HEOOXOUMO).

1 Gann BBICTABISETCS, €CIU CTYACHT BHITIOJHII HE MeHee 60% peKOMEHIOBaHHBIX 3ajad,
apryMEHTHUPOBAB HX, C 00SA3aTE€IbHOW CCBHIIKOM Ha COOTBETCTBYIOIIUE HOPMATHUBHI (€CIU TIO
COJIEPKAHUIO ITO HEOOXOIUMO).

0 OasoB BBICTABIISETCS, €CIIH CTYACHT BBIONHUI He MeHee 50% peKoMeHI0OBaHHBIX 3ajad,
apryMEHTHPOBAB HX, C 00sA3aTeIbHOW CCBUIKOM Ha COOTBETCTBYIONIME HOPMATHBBI (ECIH 10
COJIEPKaHUI0 ATO HEOOXOUMO).



4.4. Pedepar

banabl

XapaKTepHCTI/IKH 0TBETA CTYACHTA

- CTYJICHT IIyOOKO ¥ BCECTOPOHHE YCBOMII IPOOJIEMY;

- ONUpascCh HA 3HAHUS OCHOBHOW W JIONIOJIHUTEIIBHOM JIUTEPaTyphbl, TECHO
MPUBS3BIBACT YCBOCHHBIC HAYYHBIC MTOJIOKECHUS C MPAKTUICCKON JACATEILHOCTHIO;

- yMeJI0 00OCHOBBIBAET M aPTyMEHTUPYET BBIBUTaEMbIC UM HJICH;

- IeJ1aeT BBIBOJBI U 000O0IIEHHS;

- cBOOOIHO BiIaZI€€T IMOHITHIMHU.

- CTYJICHT TBEPJO YCBOWJI TEMY, TPAMOTHO W IO CYIIECTBY H3JIaraeT ee, OMUpasich
Ha 3HAHWS OCHOBHOM JIUTEPATYPHI;

- HE JIONYCKAeT CYIICCTBCHHBIX HETOYHOCTEIH;

- YBSI3BIBAET YCBOCHHBIC 3HAHHS C MPAKTHYCCKOH JESITENBHOCTHIO;

- apryMEHTUPYET HAYYHBIC ITOJIOKCHUS;

- IeJ1aeT BBIBOJBI U 000OIIEHHS;

- BJIaJICCT CHCTEMOI OCHOBHBIX ITOHSITHI.

- TeMa pacKpbITa HEIOCTAaTOYHO YETKO U IIOJIHO, TO €CThb CTYICHT OCBOMWII
npobjeMy, MO CyIIECTBY H3JaraeT ee, ONMUpasCh Ha 3HAHHUS TOJBKO OCHOBHOHN
JUTEPATYPHI;

- JOIYCKAEeT HECYIIECTBCHHBIE OIINOKH ¥ HETOUYHOCTH;

- UCHBITBIBACT 3aTPYAHCHHUA B IIPAKTUYCCKOM ITPUMCHCHUHN 3HaHI/II71;

- 11200 apryMEHTHPYET HayYHbIE MOJIOKEHHS;

- 3aTpyaHseTcs B (GOpMyIMPOBaHUH BHIBOJIOB M 0000IIIEHUIA;

- YACTUYHO BJIAJECET CUCTEMOMN HOHSITHM.

- CTYJICHT HE YCBOWJI 3HAYUTEILHON YacTH MPOOJICMBI;

- JIOITyCKAeT CYIIECTBEHHbBIC ONTMOKH U HETOYHOCTH ITPH PACCMOTPEHUH €€;
- UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPHUMEHEHHUHN 3HAHU;

- HE MOXKET apryMEHTHUPOBATh HAYYHBIC TIOJOKCHHUS;

- He (hOPMYITUPYET BBHIBOJIOB M 000OIICHMIA;

- HE BIIQJICCT MOHSATHIHBIM alMapaToM.

4.5 KonTpoabHasi padora

Banasl

Coaepxanue padboThbl

10

- COACPIKaHNC pa6OTLI COOTBCTCTBYCT BbIJAHHOMY 3a/IaHUIO;

U TPAaMOTHO;

- BCE pacueThl clieJanbl 0e3 OmmnooK;

- BBIMOJIHEHHAs rpad)Ka COOTBETCTBYET CTaHAAPTHBIM TPeOOBAHUSAM;

- BBIBO/IBI M 0000IIEHNS apryMEHTHPOBAHBbIL;

- CCBUIKH Ha JINTEPATypy COOTBETCTBYIOT OUOIMOrpaduueckum
TpeOOBaHUSIM.

HEKOTOPBIEC HEAOYETHI;
- IMEIOTCS HETOUYHOCTH B CTHJIE U3JIOKEHUS MaTEpUaIa;
- UMEIOTCS YIYHIeHHUs B 0)OpMIIEHUU TpapUKH.

- pabota BeInosHeHa Ha 50%;

- UMEIOTCS CYIIECTBEHHBIE OTCTYIUIEHUS OT TpeOOBaHUI K 0POPMIIEHHUIO
rpaduUecKux MaTepUalIoB U TEKCTa,

- IOTYIIEHBI OIMOKH B pacyerax;

- OTCYTCTBYET JIOTHYECKasl I0CJIE0BATEIBLHOCTD B BHIBOJIAX;

- OTCYTCTBYIOT CCBUIKHM Ha JUTEpPaTypHbIE UCTOYHUKHU.

- 00HapyKMBAETCs MOJHOE HEMOHUMAHUE CYTH BBIMOJIHAEMON padOThI;
- UMeeTcs 00JIbII0e KOJTUYECTBO TpyOeHImX omunooK;
- OTCYTCTBYIOT IPAKTUYECKNE HABBIKM U TEOPETUUECKHE 3HAHMS TPEIMETA.

- KOHTPOJIBHOC 3aJaHHE€ BBITIOJHCHO YBCPCHHO, JIOTHYHO, ITOCICAOBATCIILEHO

- OCHOBHBIC Tpe6OBaHI/I$I K pa60Te BBITIOJIHCHBI, HO IPHU 3TOM JOITYHICHBI




4.6 BoinosiHeHne 321aHUS HA COCTABJICHHE IJI0CCAPHUS H ONOPHOI0 KOHCIIEKTAa

Kputepun onenkn KoauyectBo 0a110B
1 Copepxanue TriIOCCapusi COOTBETCTBYET TeMaM H3y4daeMou 5
JUCUUIUIMHBL. TepMHUHBI pactoyioskeHbl B ali()aBUTHOM TOPSIJIKE.
2. OnopHBIi KOHCTIEKT OTBEUYAET MPEIbABISIEMbIM TPEOOBAHUIM U
BKJIOYACT BCE IIPOWJEHHBIE TEMbl. ['DAMOTHO H3JI0KEH TEKCT, )
aKKypaTHO 0()OpMIIEHBI BCE MILTIOCTPAIIMU U PUCYHKH K TEKCTY.
Hroro: 10 6an10B
4.7 I'pynnoBasi TMCKYCCUS
ITporieHT MpaBMIIBHBIX OTBETOB Jlo 50 >50
KonnuecTBo 6aisioB 3a OTBETHI 0 1

5. TunoBble KOHTPOJIbHBIE 3a1aHUSI H MeTOIMYEeCKHE MATePHAJIbI, ONpeeIsIonme
Nnpoueaypbl OLEHHWBAHMSA 3HAHMI, YMeHUIH, HABBIKOB W (WJIM) ONbITA /eSITeJHLHOCTH,
XapaKTepu3yWINUX JTanbl (GOPMHPOBAHHS KOMIETeHIMH B T1pomecce OCBOEHHS
o0pa3oBaTeIbHON NPOTrPaMMBbI

5.1 TunoBoe TecToBoe 3aJaHHe HA IOHUMAHUE TEPMHHOB
Huxe mnpuBomsTcs ompeneneHus HEKOTOPhIX TEpPMHUHOB. BpiOepuTe mnpaBuibHOE

OIpeleeHue 11 KaXXI0I0 TEPMUHA U3 CITHCKA!

. KypBumerp.

. T'eounn.

. DIIEKTPOHHBIN TaXeOMETP.

. A3umyT.

. JlMpeKuOHHBIN yTOJI.

. Pym0.

. Tpunarepanmus.

. JIumo.

. MarHuTHOE CKJIIOHEHHE.

. Byccoub.

. Kunperens.

. Mensyna.

. Teomonwur.

. Husenmuposanwue.

. 'JTIOHACC.

. ConmxeHne MepuIMaHoB.

. Ddemepusi

O 01N DN WP
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a — NpocHo3Upyemvle KOOPOUHAMbL NOJNONCEHUS CHYMHUKO8 HA MOMEHmM  8peMeHuU,
uHmepecylowuill Nob308ames;

0 — yeon mexcdy HanpasieHusMU 08YX MEPUOUAHO8;

B — [ no6anvnasn Hasueayuonnas Cnymuuxoeas Cucmema;

T — U0 2e00e3UYeCcKUX UsMepeHull, 8 pe3yibmame KOmopbix onpeoensiom npesbluleHius mouex,
Il — cneyuanbHulil npubop OJisl UsMepeHUs: 20pU30HMANbHBIX U 6EPIMUKALLHBIX Y2108,

€ — 3aKpeneHHbIll Ha Wmamuee naaHuiem, oopazyiowull Cmoaux 0isk pabomsel Ha CbeMKe,

K — YeloHayepmamenvHulii npubop Ol BU3UPOBAHUS C MOYKU CMOAHUA HA 00BeKmbl
MeCmHOCmU, NoOaedcaujue CvremMke, OnpedeleHust pacCmosHUuLl 00 HUX U NPeGbIUEeHUSL,

3 — npubop 01 OPUEHMUPOBAHUA HA MECMHOCMU U USMEPEeHUs MASHUMHBIX d3UMymo8 U
MACHUMHBIX PYMOO8;

U — Y20]1 MeAHCOY 2e00e3UUeCKUM U MASHUMHBIM MEPUOUAHAMU,



K — MI0CKOe KONbYO C HAHECEHHBLIMU HA OO0KOBOU NOBEPXHOCMU WIMPUXAMU, OeNAUUMU
OKPYICHOCMb HA PABHbIe YACU (2padycol, MUHYMbL),

T — Memoo co30aHusi OA3UCHOU 2e00e3UyecKoll cemu nymem HOCMPOeHUs HA MeCMmHOCMU
NPUMEPHO DABHOCMOPOHHUX MPEY2ONbHUKOS, 68 KOMOPLIX 8MECMO Y2l08 UBMEPSIOMCs ONUHbL
CMOPOH,

M — OCMPBULY20T MeHCOY ONUNCAUWUM (CEBEPHBIM UNU FONCHBIM) HANPABIEHUEM MePUOUAHA U
Hanpasienuem JUHUlL, npoxooaujell uepes mouKy CmosHUs,

H — )20], OMCYUMbIBAEMbI 8 HANPAGIEHUU X00d YACOBOU CMPENKU OM HOLOICUMETbHOSO
(cesepHo20) HanpasieHus ocu abcyucc 00 TUHUU, HANPAGIeHUe KOMOPOU ONpeoeiiemcs,

0 — Y20l MedcOy CeBEPHbIM HANPAGIeHUeM MepUuOUaHa U HANpasieHuem JUHUU Had 00beKm
UCCcneo08anusi N0 X00y 0BUNCEHUS YACOBOU CIMPENKU;

I — 2eode3uteckul npudbop, 00veOUHAWUL 8 cebe B03MOICHOCIU INEKMPOHHO20 Meo0oaUmd,
8bICOKOMOYHO20 C6eMOOAIbHOMEPA U NOJIe8020 KOMNbIOmMepa,

P — VPOBeHHasi NOBEPXHOCMb MOpel U OKeanog (be3 Npuiusos-omiueos, C20HO8 U HACOHOS),
NPOOONHCEHHASL NOO MAMEPUKAMU,

C — npubop 015 USMEPEHUAONUHBL KPUBLIX TUHULL.

Kirou: 1-c, 2-p, 3-11, 4-0,5-H, 6-M, 7-1, 8-k, 9-u, 10-3, 11-x, 12-¢, 13-1, 14-r, 15-B, 16-6, 17-a.

5.2 TunoBble 3a1a4u C pemieHueM

VYcneuHoMy  M3y4Y€HHUIO TEOPETHYECKUX OCHOB  JUCHUIUIMHBI U MPUMEHEHHUIO
MOJIyYEHHBIX 3HAHUN HA TMPAKTHUKE B 3HAUUTENBHONW MeEpe CIIOCOOCTBYET peIlleHHEe 3aaady U
MPUMEPOB, KaK MpPHU TPYNIOBOM OOYYEHHUU, TaK U TPU CAMOCTOATEIBHOM, WHAMBUIYaTbHOMN
pabote. CTyneHTaM B TEUYEHHE CEMECTpa IMpenojaBaTelieM MpeAsaratoTcsl A pelleHus
pa3lInyHbIE 3a7a4d MO0 TE€OJIOTHUYECKUM HCCIICIOBAHUSIM, BBITIOJHIEMBIM MIPH IMOMCKaX, Pa3BEIKe
1 T0OBIYE MOJIE3HBIX NCKOMAEMBIX.

IIpumep 1.

IIpsiMas reoae3snyeckas 3ajaada.

3amaga Gopmynupyercs Tak: 3amaHbiXy UY, — TUIOCKHE TE€OAC3UYCCKHE KOOPIUHATHI
ToukuA (puc. 1). U3mMepeHo HEMOCPEACTBEHHO B HATYpe PACCTOSHUE S MEXy TOUKAMH U oL —
yroJI TIoJIoKeHUs (HampaBiieHus ). V3 pucynka 1 HaxoauM MpHUpaIieHust KOOpIuHaT:

AX4p= S-cosa; Ay,p=S-sina. (1)

[TosrygaeM ucCKOMBIC KOOPAMHATHI TOYKUB:

Xg =Xy + Axag, Y =Ya+ 4Y45(2)

3aoaua 1. Peuiums npamyio 2eode3uyeckyro 3a0ayy.

N3BecTHBI: Xa = 81819,9; Ya =41894.8; o= 275°40'50"; S = 220,8 M.
Onpenenutb KOOPAUHATHI OPUEHTHPA B.
Pewenue.

AX45=220,8-c0s275°40'50" = 220,8-0,099 = + 21,86 m.
Ay 45=220,8:5in275°40'50" = -220,8:0,9951 = — 219,72 m.

Hckomble KOOPIMHATHI TOUKUB:

Xg = X4 + Axag = 81819,9+21,86 = 818741,76 m.
Y=Y, + A4y =41894,8 — 219,72 = 41675,08 m.

Oo0paTHas reogesnyeckas 3a1a4a.

3aoaua 2. Pewuumsv oopamuyio 2e00e3uyeckyio 3a0auy.



Hanel koopaunatsl Touekd uB (cm. puc. 1): X, = 32761,3 uY, = 878474 m;Xg =
36184,3 uYg= 84249,7 m.. CnenyeT HallTU TUPEKIIMOHHBINA YTOJ O TUHUU AB u paccTosiHue Syp.
W3 pucyHka BUJIHO, 4TO

tgayy =200 = Yo T Yasg, o Do _ Mo, ©
AXgy  Xg — X, SinNar,;  COSr g
SIVE \/(XB - XA)2 + (YB _YA)2 = \/AXéA +AyéA' (4)
Pewenue.
A Y. -Y 42497 —
Qo = Yo =_8 A — 84249,7-87847.4 ==-1.051; g =133%54'30".

AXg, Xg—X, 361843-327613
S,.5=+/(36184,3—32761.3)° + (84249,7 — 87847 4)* =4965,92 wm.
X|

<
=
<]

Xp
X4

Puc. 1. Pemenue npsimoii 1 oOpaTHOM reo1€3MUECKUX 3ajau.

5.3 TeMbl 10KI210B

CoryiacHO TPHUBEICHHOMY HIDKE IEPEYHIO TEM JIOKJIAJO0B U pedepaToB, CTYICHTHI
TOTOBAT M COOOMIAIOT HA JTAOOPATOPHBIX 3aHATHIX M HA HAYYHO-TIPAKTHYECKUX KOH(EPEHIUIX
CBOM CaMOCTOSITeNIbHbIE Pa0OThl. B mpuMepHBbIl epedyeHb TeM BKIIIOUEHBI IJIaBHBIM 00pa3oM Te
pa3 eIl AUCIUILIMHBL, 0 KOTOPBIM IPOBOASATCS MPAKTUYECKHE PaOOTHI WM PEIICHHE 33/1a4.

HHTepaTyprle HCTOYHHUKHU [JIsI BBIIIOJIHCHUA CaMOCTOATCIIBHBIX pa60T IPpUBCICHBI B
paszene 6 paboueil mporpaMmsl.

B Teuenue CEMECTpa IUIAHUPYCTCA BBICTYIUICHUE CTYACHTOB C JOKJIadaMUu H
pedeparamu.

IIpumepHBbIii NepedyeHb TeM A0KJIAA0B
1. IlnannpoBaHue OTKPBITHIX TOPHBIX PadOoT.
2. IInaHupoBKa MPOMBILIUIEHHON IUIOMAJAKU M IMEPEHOC B HATYpY pa3OMBOYHBIX 3JEMEHTOB.
N3mepenue npeBblLEeHUH.
3. Pacuer ay1eMeHTOB nepeHoca MpoeKTa B HaTypy. M3mepenue yrios.
4. Crioco0Obl MPUBSA3KH FOPHO-TEXHUYECKHX 00bEKTOB. MI3MepeHne pacCTosTHUM.
5. Onpenenenre ycToMUMBOCTH KapbepHBIX OOPTOB.
6. IloctpoeHune NpenoXpaHUTENBHBIX IEIUKOB MPU KOMOMHHPOBAHHOM croco0e oTpabOTKH
MECTOPOXKIACHUM.
7. Onpenenenyie morpenHocTed N3MEPEHUN.
8. O0paboTKa MHKIMHOMETPUUECKHUX 3aMEPOB M0 OYPOBBIM CKBaKHHAM.

5.4 Ilepeuenn TeM 1J1s1 pedpepaToB
1. PanmonansHOE UCIIOJIb30BaHKE OOTaTCTB HEP.
2. YMEHbIIIEHUE MTOTEPH MOJE3HBIX NCKOMAEMBbIX.



3. KomIuiekcHOE HCIOIh30BaHKE MOJIE3HBIX MCKOMAeMbIX MPHU JI0ObIYE U MepepadoTKe, a TaKxKe
MOCNEAYIONIee HCIOIb30BaHWE TOPHBIX BBIPAOOTOK, MPOBEACHHBIX NpU  pa3zpaboTke
MECTOPOKACHUM.

4. OmnpeseneHue NpoCTPaHCTBEHHO-TEOMETPUYECKOTO MOJI0KEHUS O0BEKTOB.

5. I/I3yquHe OCHOBHBIX BUJIOB ChbEMOK U MCTOAOB UX OCYIICCTBJICHUA.

6. BeinmonHeHne He0OX0IMMBIX U3MEPEHH, 00pabOTKa U UHTEPIPETALUs UX PE3yJIbTaTOB.

7. I3y4yeHue npaBuil NOCTPOCHHUS IIJIAHOB I10 PE3YIIBTATAM ChEMOK.

8. O3HaKOMJIEHHME C OCHOBHBIMH BHUJAaMH COBPEMEHHOTO 00OpYAOBaHHUS JJISi MapKIIEHIePCKUX
pabor.

5.5 IlpuMepsl BBINOJTHEHHS] KOHTPOJIBHBIX padoT

KoHTtponbHble pabOThl MOJBOAAT UTOI M3YYEHUIO OTAENBHBIX Pa3feiioB JUCIMILIMHBIL.
CamocrosTenbHas padoTa CTYACHTa MPeanojaracT KpornoTauByo paboTy ¢ HAayYHOH U y4eOHO-
METOJMYECKOM JIUTEepaTypOi, HETOJHBIM CIUCOK KOTOpOM yKazaH B pazaene 6 pabodeit
IIPOrPaMMBI.

B npornecce nzyuenust Kypca CTyIEHTbI BHIIOIHIIOT TPU KOHTPOJIBHBIX PaObOThI, KOTOPbIE
C KpaTKOM MOSICHUTEIbHON 3aIIMCKON IIPEACTABIISIIOTCS HA PELIEH3HIO IIPENOJaBaTeNIo.

B nporpammy Boluin KOHTpOJIbHBIE paboThl, pazpaboranHsie A.B. EBgokumoBsiM 1 A.T'.
CuMaHKUHBIMB yuyeOHOM mocoOnn «COOpPHUK YIpaXKHEHUH U 33/1a4 110 MapKIIeHIepcKoMy ey
i By3oB / — M.: H3narenbctBO MOCKOBCKOTO IOCyIapCTBEHHOI'O TOPHOTO YHHUBEPCUTETA,
2004. — 297 c.

B yka3aHHbII COOPHMK BOILIM 3a/1a4i O CJIEAYIOIIUM TeMaM:

1. [InannpoBaHNE OTKPBITHIX TOPHBIX PadOT.

2. IlnaHupoBKa MPOMBIIUICHHOM IIJIOUIAJKA M IIEPEHOC B HATypy pa30MBOYHBIX

2J1eMEeHTOB. MI3MepeHune npeBbIleHNN.

3. Pacuer a;eMeHTOB niepeHoca poekTa B HaTypy. M3mepenue yrios.

4. Crioco0Obl MPUBS3KH TOPHO-TEXHUYECKHX 00BEKTOB. MI3MepeHne pacCTOsTHUMA.

5. Onpenenenue yCTOHYUBOCTH KapbepHBIX OOPTOB.

6. IlocTpoeHue mperlOXpaHUTENbHBIX LEJIUKOB IPU KOMOMHMPOBAHHOM CIOCO0€

0TpabOTKH MECTOPOXKICHUH.

7. OmipesienieHre MOrpenrHOCTENH U3MEPEHUN.

8. OOpaboTKa MHKIMHOMETPUUYECKUX 3aMEpOB MO OYpPOBBIM CKBAXXMHAM, a TaKXKe PAJ

3a/1a4 JUIsl CAMOCTOSATEIbHBIX YIPAKHEHUH.

B xoHTposbHYI0 padory Nel u3 3T0oro cOOpHMKA BKIIIOUEHBI 33JauM, MPUBEICHHBIC B
tabmuie 1. YcnoBus 3aau HE0OX0IMMO B3SITh U3 YKa3aHHOTO COOPHHUKA.

Marpuna 3a1a4 M1 BADHAHTOB K KOHTPOJILHOM padoTre Nel

Tabmuna 1
Ne Homepa 3a1a4 no TeMam
BapuaHTa 1 2 3 4 5 6 7 8

1 236 250 223 225 238 240 229 241
2 235 219 224 213 222 322 228 237
3 234 218 217 212 221 323 227 226
4 233 214 216 211 220 324 202 199
5 232 172 215 165 238 325 206 200
6 231 173 210 169 222 329 171 201
7 230 188 163 164 220 337 170 180
8 239 191 162 167 221 341 176 181

*

Hpumevanue: Homepa 3amay npuBeneHsl u3 ydeOHoro mocodus ais By3oB / A.B. EBmokumoB, A.I'. CuMaHKHH.
COOpHHK YIIpaXXHEHUH W 3a7ad [0 MapKiieraepckoMy aeny:— M.: M3garenscTBo MOCKOBCKOTO TOCYAapCTBEHHOTO
ropHoro yHusepcurera, 2004.
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B KOHTPOJIbHYI0 padoTy Ne2 Bouuin 33aHus U3 TeM 2 U 3 YKa3aHHOTO COOPHHUKA.

3ananmne 1.CocraBiieHne NnpoekTa pa30MBKHM aIMUHUCTPATHUBHO-OBLITOBOIO 31AHUS
HA NPOMBINLIEHHOH IIOIIA/IKe Kapbepa.

B cooTBeTcTBHM C reHepaIbHBIM TUIAHOM MPOMBIIIJICHHOM TUIOMIAAKK Kapbepa TpeOyeTcst
IepeHeCTy B HATypy 3manue pasmepom 110x50,0 m. Koopaunats! nentpa (B) 3panus (Xg, Yg) 1
JTUPEKIIMOHHBIA yroll (ep) MPOJI0IBHON OCH 3[aHMs NIPUBEACHBI B Tabmuie 2. [IpoekT pa3ouBku
3IaHHsI COCTaBUTh HA MIJTUMETpoBKe B MacmTade 1:1000 (cm. pucyHok 1).

Metoanyeckue yka3aHusi K BbINOJHEHMIO 3agaHus. Ha nmpoMbIUIeHHON TUIOMIAIKe
HAXOJATCSl JiBa IOCTOSIHHBIX ITYHKTa TOCYJapCTBEeHHOW omopHoi cetu AuDcuzBecTHbIMU
koopauHaTamu nyHkTa A (X,=1095,46 m; Y4 =1514,55 m). JIupeKMOHHBIH yroj HanpaBICHHs
AD npunsaTE paBHBIM a4p = 300°18',5.

Tabmuma 2

Pa3ouBka 3JaHHUA HaA HpOMLIIIIJIEHHOﬁ mjiaomaake

Hpek- Jpekimon-
oHHblty | Homep HBIAyTON
Howmep KoopmunaTts! nienTpa KoopmunaTsr
TONIOCH | BapHAHT OCH 31aHu,
BapuaHTa 3manvs B, m 1ieHTpa 3nanms B, m
3aHus, a a
%
Xs Ve Xs AL

1115.25 1605.15 27°,.5
1128.35 1609.26 30°,1
1113.84 | 1598.42 25°,0
1109.13 | 1610.36 33°,5
1116.45 | 1615,06 31°,5

1127.74 {1603.15 23°4
1107.23 {1613.48 37°,5
1112,34 {1589.46 35°,0
1117.25 |1608.14 28°,.5
1122,13|1590.43 22°3

& w|l M | O
©| o ~N| o m;

HOpSII[OK BBITIOTHEHHS BBEIYHUCICHUIN IIpU BBIITOJTHCHHUHU 3aJaHUsA:

1) PemaroT 0OpaTHYIO re0Je3UYSCKYI0 3a/1auy U ONPEACISIOT 1 PEKIIMOHHBIA yro
a4 HUN ABY ropusoHTanbHOE MposokeHueS Mex 1y ToukamMuAd u B.

Y, -Y

gty =~ -

B~ 4
S:Y;;_YA :XB_XA
sin,, cos,

2) OmnpenensitoT TOPU3OHTAJIBHBIA yron npuBs3ku fi nuHuu AB k ucxomnomy
HarpaBieHuto AD:

0
p=a,—-a,+360
0
Ecnu 3Hauenue yrna fi0Kkaxercst OTpULlaTeNbHBIM, TO HEOOXOAUMO 100aBUTH 360"
3) onpenenstoT yroa f, MeXKIy HampaBiieHUs MU BA 1 po10J16HOM OChIO 3/1aHUS.

B, =a,-a,, +360

4) Jlnsa nepeHoca B Hatypy neHTpa (B) 3maHus ycTaHaBIMBAIOT TEOIOJIUT B TOYKEAH OT
HanpaBienuss AD orknaneiBaoT yroia fi 3aTeM Mo HampasieHuio ABcrambHON pyneTkoin
OTKJIQ/IBIBAIOT TOPH3OHTAIILHOE MPOJIOKEHUES W (DUKCHPYIOT Ha MPOMBINLICHHOHN IUIONIaIKe
touky B. (puc.1).
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5) BeiHOC B HaTypy NpOJOJBHOW U TIONEPEYHOM OCEH 37aHUs BBIMOJHACTCS B
CJIEYIOIEM MOPSAKE. Y CTaHABIMBAIOT TEOAOIUT B Touke B, oT HanmpaBnenust BA orkianeiBatot
Yroil 8, ¥ MOJIOBUHY MPOJOJIBLHOIO PACCTOSHUS 3/1aHUS U 3aKPEIUIAIOT BPEMEHHO TOYKY "b,
¢ukcupyroT B Harype Touky "D" u, ciieioBarenbHO, MpoaoNibHYI ock bb3manus. Pasouska
MONIEPEYHON OCH TaKkXe BbIMONIHACTCA U3 Touku B.Teomonutom Busupyror Ha Touky "b",
OTKJaABIBAOT yroa 90°, moJIOBUHY MONEPEUHOr0 pa3Mepa 3[aHus U 3aKpeIvisaioT Touky "'a'’ a
3aTeM TOUKY "yt

6) Paszouska B Hatype yrios 3manus (I, 11, 111, 1Y) npousBomutcs oT oceil 3maHus.
VYcraHaBnMBalOT TEOAOIUT B Touke "a", BU3MPYIOT Ha Touky B ortwiageiBatror yroa 90° u
MOJIOBUHY MPOJOJIBHOTO pa3Mepa 3JaHus U 3aKpeIUIsioT Ha miomaake Touky |. 3arem
OTKJaABIBAIOT yroys 90° B MPOTHUBOIOJIOKHYIO CTOPOHY M TOJOBUHY MPOAOJIBHOIO pa3mepa
3nanuss U ¢Qukcupyror B Harype Touky |l. AnamormynbiM 00pa3oM 3akpeIuisioT Ha
npoMblnuieHHoH 1iomaake yrisl 30aHus 11 u V. Kontpons pa3OuBKM 31aHHS OCYIIECTBIIAETCS
no ctBopHocTH JiuHui 1-"a"-1V u -"a""-I1 I(cMm. pucynok 1). [Ipu 3TOM OTKIIOHEHHE OT CTBOpa
HE JOJDKHO MPEBBIIATE £ MM.

7) 3akperuieHne CTPOUTENbHBIX OCEeW CTeH 3/1aHvs MPOU3BOJUTCS METOJAOM CTBOPHOMU
BeIHOCKU. Kaxkmass u3 4deThlpex oceil 31aHus 3akperisercs 4 NMyHKTaMu - MO 2 IMyHKTa ¢
Ka)KIOW CTOPOHBI (CM. pUCYHOK 1).

Ot nyHkTsl (l1-12 - 1Y1-1Y3) npennasnaueHsl ajis IIUTEIBHOTO HWCMOJIB30BAHUS U
MOATOMY 3aKPEIJISIOTCS METANIMYECKUMHU CTEPKHIMHU.

Paccrosinue Mex1y mapHbBIMU IMYHKTaMHU HE JIOJDKHO OBITH MeHee 5 M. [lanbHuil myHKT
B Mape OJ/DKEH 3aKJIajIbIBaThCs OT yria 3aanus Ha paccrosuuu (1,2-1,5) H, rne H - nmpoeKkTHas
BBICOTA 3/IaHMUSI.

1200

1000

1500 1700

Pucynok 1. IlosicHuTenbHas cxema K MpOEKTYy pa30MBKHU 3/1aHUS Ha IPOMBIIIJIEHHON TUIOLIA/IKe
Kapbepa.

3aganue 2.CocTaB/ieHHe IPOEKTAa Pa30MBKH IVIABHBIX TOYEK KPYroBOH KPHBOil 11
3aJlaHHBIX B Ta0JMie 2 3Ha4YeHUil yria nmoBopora aBTOMOOMJIbHOI I0pOrd @ W paauyce
KpuBo# R(cM. pucyHOK 2).

MeTtoauyeckne yKa3aHHs K BbINOJHEHHIO 32 JaHUS.

Jlig 3aaHus TIaBHBIX TOYEK KpUBOW (Hadasia KpUBONA, KoHLa KpuBoi C U cepeluHBI
M) cnenyet NpOU3BECTH CIIEIYIOLINE BEIUNCIICHUS:

1) Beruncnouts qymny kacarensHoit I=AB=BC 1o crnenyromieit popmye:

12



4

T'=Rx tgz,
2) Beruncaute K=AMC—pnniiHy KpyroBoil KpuBou, 1o gopmyiie:
k= 0x7xR
180
3) Berauciauts b=BM—OucCceKTprCy KPUBOiA, 110 hopmyie:
2Rxsin*?
B= 4
cos?

[To mosly4eHHBIM JaHHBIM, MCHOJb3Ysl MOSICHUTEIBbHYIO cXeMy (pUCYHOK 2), B
COOTBETCTBUE C BAIIMM BapuaHTOM (cM. Tabuuiy 3), BbIYEPTUTH Ha jucre Gopmara A4 B
macmTabe 1:500 mpoexT pa3OuMBKM KpyroBod KpuBoW. Ha mmcre mnpuBecTH pe3ysbTaThl
BBIYUCIICHUH JIEMEHTOB, HEOOXOJUMBIX Il pa30MBKHU IJIaBHBIX TOYEK KPUBOM.

Pucynox 2. [losicauTenbHas cxema K COCTaBJICHHIO ITPOEKTA M0 pa30MBKE KPUBOM.

Tabmuua 3
Hcxoanblie JaHHbIE 1JI NPOEKTA Pa30MBKU KPUBOM
Howmep Pannyc kpuBo#i, | Yron noBopota, | Homep Bapuanta | Panuyc kpuBoii, VYron
BapHaHTa R, M Q ° R, M MTOBOPOTA,
¢ 0
0 50 30 5 75 26
1 60 44 6 90 30
2 70 26 7 55 36
3 40 60 8 80 76
4 100 40 9 30 82

JlutepaTypHbIii HCTOUYHUK: YueOHOe ocoOue ayis By30B / A.B. EBnokumos, A.I'. Cumankun. COOpHUK
YOPOKHEHUH M 3a7a4 110 MapKueiaepckoMy aeiy:— M.: M3natenbcTtBo MOCKOBCKOIO roCyJapCcTBEHHOTO
ropHoro yHusepcuteta, 2004. - (C. 276-291).

Jns koHTpoJsbLHOM padoTrsl Ne 3 u3 yduebHoro mocodbmst A.B. EpmokumoBa u A.l.
CuMaHKkuHa ObLTH BBIOpaHbI 3a1aun 110 TeMe «COoeqMHUTENbHBIC CheMKmy (c. 203-218, 221-224).
OCHOBHOHM 3a7a4eil COCTUHHUTENBHBIX CBHEMOK SBIISETCS OIPEIAEICHUE IIaHOBO-BBICOTHBIX
KOOpJMHAT XOTsI OB OJHOTO MOA3EMHOT0 MapKIIEHIEPCKOro MyHKTa M JAUPEKIMOHHOTO yria
OJIHOW U3 CTOPOH MOJ3EMHOM ONMOPHOM MapKIIENIEPCKON CETH B CUCTEME KOOPIUHAT, IPUHATON
Ha TIOBEPXHOCTH. [|JIsl 5TOTO MPUMEHSIOTCS CIIEAYIOIINE CIIOCOOBI OPUEHTHPOBAHHS:

1. 'eomeTprueckoe OpUCHTHPOBAHUE YEPE3 OJINH BEPTUKAIBHBIA CTBOJ.
2. 'eomeTpuueckoe OpUEHTHPOBAHUE YEPE3 IBA BEPTUKAIBHBIX CTBOJIA.
3. 'mpockonnueckoe OpueHTUPOBAHHUE.
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KonTpouabnas padora Ne 3.
I'eomeTpHyeckoe OpHEHTHPOBAHME Yepe3 OIMH BePTUKAJIbHBIN CTBOJI.

3ananue. IIpoBeneHO OpHUEHTHpPOBAHWE Yepe3 OJUH BEPTUKAIBHBIA CTBOJ IIIaXTHI.
[IpumblkaHue K OTBeCaM Ha TIOBEPXHOCTH M OPHUCHTHPYEMOM TOPH30HTE OCYIIECTBICHO
COCTMHUTEIIBHBIM TPEYTOJIBHUKOM (CM. PUCYHOK 3).

Hcxomubie maHHbIe: Ha nosepxnocmu’ dap = 38°1520"; Xp =1000,000 m;Yg = 1000,000
M;0 = 195°08'30"; y = 1°18'44"; a = 3,565 m;b=7,832 m;c = 4,270 M.

Ha opuenmupyemom eopuzonme: o = 176°39'30"; y' =0°36"28";a' =3,526 M;b"' = 7,796 Mm;
c= 4,272 m. OnpenenuTh KOOPAUHATHIX (MY U TUPEKIUOHHBIN YTOJ O.cp.

Pucynok 3. Cxema nmpuUMbIKaHUS K OTBECaM MPU OPUEHTHUPOBAHUH Yepe3 OAHHU BEepTUKATIbHBIN
CTBOJL.
Xo0 pewenus.

PemmB TpeyroabHUKM Ha MOBEPXHOCTH U OPUEHTHPYEMOM TOpU30HTE IO (GopMyrnam
TEOPEMBI CUHYCOB, OTIPEEIIsiEM YIJIbl B 3TUX TPEYrojbHUKAX Ipu orBecax O1u Oy:
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sina = Lsiny = 22020022901 = 0,019120; o = 1°05'44";
c 4270

?'82'3 0,022901 = 0,042003;

sinfd= Esin'y =
c )

B=177°35'34" (¢ yueToM HOpMYIIbI IPHBEASHHA),;

sma’ = a—sin Y = 2&0,010608 =0,008756; o =0°30°06";
< 4,272
: b 7,796
sinf3'=—smy =——0,010608 =0,019339,
¢ 4,272

B'=178°53'27" (¢ yuetom ¢opMysl NpHBEIEHHS).
KoHTpo/ib peLueHna TpeyronbHUKOB 110 CyMME YTIIOB:

a+P+y= 1°0544"+177°35'34" + 1°08'44" = 180°00'02",

Hepa3ka [ =+2";

o + B +y' = 0°30°06" + 178°53'27" + 0°36'28" = 180°00'01",

HeBazka f =+1".
HciipaBneHHbIe YIbI [IPH OTBECAX:

o =1°05'43"; B=177°35'33"; o' =0°30°05"; p'=178°53'27".

OcymiecTBisieM KOHTPOJIb PELIEHUS TPEYTOJIbHUKOB IO PACCTOSHUIO MEXIY OTBECAMH Ha
OpPUEHTHPYEMOM TOPU30HTE 10 (hOpMyJIaM TEOPEMBI CHHYCOB:

C,, =\ +b* —2abcosy =1[3,565" +7,832% —2-3,565-7,832-0,999738 =
=4,269 w;
AC=C,, ~C,,, =4,269-4,270=0,001 m; AC <0,003 w;

Cl,. = J(@) +(¥') —2a'b' cosy' =

= \/3,5262 +7,796 —2-3,526-7,796-0,999944 = 4,270 m;

AC'=Cl,, —Cl, =4,270-4,272=0,002 m; AC <0,005 {AC,,,).

Breraucisiem aupekimoHHbIi yroi ctoporsl CDo ¢popMysie TeopemMbl KOCHHYCOB.

Oep = gy +8 —(00+[') +8'£180°-3 = 38°15°20"-195°08'30"-
— (1°05'43" +178°53'27") +176°39'30" +180° - 3 = 50°04'10".

I[anee BBITIOJIHACM KOHTPOJIb BBIYUCICHHUS Ocp
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KOoHTponb BBIYHCACHHSA Ly :
Oy =0 gp +(8+7)+ (' +B)+ (8" +7") +180°-3=3815"20" + (195°08'30" +
+1°18'44") +177°35'33" +0°30'05") + (0°36'28" +176°39'30") +:180°-3 =
=50°04'10".

B cnenyromeit Tabaune BeraucisieM KoopaAuHATeLX U Y ToukuC, UCTIONB3Ys (PopMyITbI
IIPSAMOM T€0[E3UYECKON 3a/1a4u:

[opHzoH- [Npupawerue, m
Touka ﬂ:ﬂ;[{::;”- TanbHOE 1po- XM Y, M
NOKEHHE, M AX AY
A
38°15'20"
B 1000,000 | 1000,000
53°23'50" 7,832 +4,670 | +6,287
O, 1004,670 | 1006,287
53°24'40" 3,526 +2,102 | +2,831
C 1006,772 | 1009,119
50°04'10"
D

Otset: acp = 50°04'10"; X¢ = 1006,772 m; Yc=1009,119 m.

5.6 Bonpocsl Kk 3a4eTy

1. OcHOBHBIE BUJIBI MapKIIEHACPCKUX padoT.

2. Ocob6eHHOCTH MapKUIEHIEPCKUX MOI3EMHBIX OMOPHBIX U ChbEMOYHBIX CETEH.

3. llenn u 3a/1a9M COETMHUTENBHBIX ChEMOK.
4. Bujpl reoMeTpUYECKHX CIIOCOOOB COETMHUTENBHBIX ChEMOK.

5. Bugapl pusnueckux cnoco00B COETUHUTENBHBIX ChEMOK.

6. B uém cocrosaT reojesnueckue M Mapkueinepckue padoThl IMPU CTPOUTENHCTBE TOPHBIX
IpeanpUsITHIA?

7. B uém cyTh Mapkueiiepckux padoT MpH NMPOXOJKE, KPEIJIEHUH U apMUPOBKE MIaXTHBIX
CTBOJIOB?

8. B uém cyTtb Mapkuieiepckux paboT MpHU MPOXOAKE, KPEIUIEHUH M apMHUPOBKE IMIAXTHBIX
CTBOJIOB?

9. OcHOBHbIE 337]aull MapKILIEHAepCKOro 00CIyKUBaHUS MPH MPOBEIEHUN T'OPU30HTAIBHBIX U
HAKJIOHHBIX BBIPA0OTOK.

10. OcoGeHHOCTH MapKIIeHIepCKuX padoT MpH MPOBEAEHUN BEPTHUKAIBHBIX, TOPU30HTAIBHBIX U
HAKJIOHHBIX BBIPA0OOTOK BCTPEUHBIMU 3a005IMHU.

11.Knaccuduxanus cooex.

12. Ilenb 1 KOHEUHBIH pe3yabTaT MAPKIIEHAEPCKUX ChbEMOKIIOA3EMHBIX TOPHBIX BHIPAOOTOK.

13. OcHOBHas 11eNb BBIIIOJHEHUS MapKIIEHIEPCKUX 3aMEPOB.

14. Buael reoMeTprU3aliii MECTOPOKICHUM.

15. Knaccudukanus 3amacoB MO CTENEHM MX TPUTOJHOCTH K  HCIOJNB30BAaHUIO B
MPOMBINIIIEHHOCTH.

16. Knaccudukanus 3anacoB Mo CTENEHH UX JOCTOBEPHOCTH.

17. Knaccudukanus 3anmacoB 1Mo CTEMEHU UX TMOATOTOBIEHHOCTH K BHIEMKE.
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18. Knaccudukanus noreps.

19. Knaccudukarus pazy00XKuBaHHUsI.

20. ITepeuncnuTe OCHOBHBIC 33a4l MAPKIICHICPCKON CITy>KOBI Ha pa3IMYHBIX dTarax OTKPBITOH
pa3palboTKu Heap.

21. MW3noxuTe OCHOBHBIE 3aJauM, peEIIaeMble MAapKIIEHIEpCKOl ciy>)k00i B mepuon
9KCILTyaTalliid MECTOPOXKIACHHUS.

22. B 4yeM 3aKII04aeTCsi OCHOBHOM IPUHLMII IIPOM3BOJCTBA MAapKILEHAEPCKUX CHEMOK Ha
Kapbepe?

23. IlepeurcnuTe OCHOBHBIE O0BEKTHI MAaPKILIEHIEPCKIX ChbEMOK Ha Kapbepe.

24. C kakoy nepuoJuYHOCTHIO TPOU3BOIUTCS TOTIOJHUTEIbHAA CheMKa Ha Kapbepe?

25. YkaxxuTe Ha3HAYE€HUE U U3JI0)KUTE OCHOBHBIEC MPUHLUIIBI CO3/aHUS U PAa3BUTHUS CHEMOYHBIX
ceTell Ha Kapbepax.

26. Ilepeuncnure OCHOBHBIE CIOCOOBI (OPMHPOBAHUS CBEMOYHBIX cereil. M3moxwure
coJiep’KaHue TMOJIEBBIX M KaMEepaJbHBIX pabOT MpU CO3JaHUU CHEMOYHOW CETH aHATUTHYECKUM
CIIOCOOOM.

27. Ilepeunciure OCHOBHBIE CMOCOOBI (OpMUpOBaHUS CBEMOYHBIX ceTeil. M3ioxure
COJIep)KaHUE TIOJEBBIX M KaMepaJbHBIX padOT HpHU CO3JaHUM CHEMOYHOM CETH MOJSPHBIM
CIocoooM.

28. B uem 3akirodaercsi cocod co3gaHusi CbeMOUYHOM ceTH CIocOO0M TEOJOIUTHBIX XO/10B.

29. Kakue MHCTPYMEHTHI MCHOIB3YIOTCS AJISi U3MEPEHUS YIJIOBBIX U JIMHEHHBIX BENUYUH IPH
CO3JaHHUU CHEMOYHBIX CETEI?

30. Uto Takoe reoMeTpuuecKoe U TpUrOHOMETpuieckoe HuBeanpoBanue? Kakum mpubopom, u
KaKHUMH CII0CO0aMU OIPENETSIOT BBICOTHBIE OTMETKH ITYHKTOB Cb€MOYHOM ceTu?

31. [lepeuncnute OCHOBHBIE CIOCOOBI MAapKIIEHIEPCKUX ChEMOK MOAPOOHOCTEH Ha Kapbepax.
W3noxure copepkaHue MOJIEBBIX U KaMEPaJIbHBIX padOT NP MPOU3BOJCTBE TaXEOMETPUUECKOM
CHEMKH Kapbepa.

32. B yem OCHOBHBIE TIpeUMyIIeCTBA (OTOTCOAOIUTHOW CHEMKH [0 CpPAaBHEHUIO C
TaXeOMETPUUYECKO?

33. IlpuBenure CcHOcOObl CHEMKM W YKKHUTE INPUOOPHI, UCIHOJIb3YEMbIE MapKIIEHIepCKOi
ciyx00#t Baiero npeanpustus 11 IpOU3BOJCTBA MapKIIEHIEPCKUX ChEMOK.

34. Vkaxure mnepeyeHb HEOOXOAMMOM TIpaduyecKoll JTOKyMEHTAllUU MpeACTaBIsieMOM
MapKIIeH1epckoi ciryx00i npennpuaTus sl COCTaBICHUs POEKTa MaCCOBOT'O B3PhIBA.

35. KakuMm 00pa3om npou3BOAUTCS EPEHOC YCTHEB 3aIIPOEKTUPOBAHHBIX CKBAXKUH B HATYpy?
36. Kakue paGoThI BBINOIHAET MapKIIeiep Mociie MpOU3BOICTBA B3PhIBHBIX padbOT?

37. Ykaxure nepedeHb HEOOXOAMMON rpaduueckoil TOKYMEHTAIlUU NIl COCTABJICHHS MPOEKTa
Ha MPOBEACHUU TPAHILEH.

38. Kakue kamepaiabHble M TIOJEBbIe pabOThl HEOOXOAMMO BBIMOJIHUTH IS 3aJdaHUS
HaIpaBJICHUS TPaHUIEH, TPOXOJUMOMN IO KPYTOMY CIIOH0?

39. Kakue napaMeTpbl HEOOXOAUMBI AJIs 3aJaHUSI KPYTOBOM KPUBOM?

40. Kakue TOUKH Ha3bIBAIOT IVIABHBIMU TOYKAaMU KPYTOBOM KPUBOM?

41. U3noxuTe OCHOBHBIE CITOCOOBI ONpeesieHHs] 00beMa BEIHYTOM TOPHOM MacChl Ha Kapbepe.
42. Kak ompenensercst 00beM ropHOi Macchl CHOCOOOM FOPU30HTAJIBHBIX CEYEHUI?

43. Kak onpenensiercs 00beM 0J10Ka CIOCOOOM BEPTHKAIBHBIX CEUECHUN?

44. TlepeuncnuTe OCHOBHBIEC BU/IbI HAPYIIEHUI YCTOHYNBOCTH yCTYIOB, OOPTOB Kapbepa u
OTBAJIOB.

45. N310x1Te OCHOBHBIE IPUYMHBI Pa3BUTHUS KPUTHUYECKHX Je(OopMaIlfii OTKOCOB.

46. Ha xakux UCXO/JHBIX JaHHBIX 0a3UpyeTcs pacyeT yCTOMYMBOCTH OTKOCOB OOPTOB U OTBAJIOB?
47. I3noxuTe coiepKaHue U OpraHU3aIMI0 MapKIIEHAepCKUX padoT Mo HAOII0IEHHIO 3a
CABM)KEHHEM OTKOCOB.

48. W3 KakuMX OCHOBHBIX BHJOB uepTeXeW COCTOMT Mapkiueiaepckas rpapudeckas
JIOKYMEHTaus?

49. Ilepeuncnute OCHOBHBIEC UEPTEXKH ITPH OTKPHITOM CII0co0e pa3paboTKH MECTOPOKICHUH.
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TEXHOJIOTHYECKAS KAPTA JUCHHUIIJINHBI
OCHOBHAS OBPA3OBATEJIBHAS TIPOI'PAMMA
21.05.04 T'opHoe xeno

Crnennanu3zanus Ne2 [logzemHas pa3padoTka pyJHbIX MeCTOPOK/ACHUM

(xom, HarpaBJieHWE, HAITPABJICHHOCTD, (TTPOdHIIb))

TEXHOJIOI'NMYECKASA KAPTA

Mudp aucuumiauasl no PYII

| B1.B.33

Jucnumninna

Mapxkmieiinepus

Kypc 4

ceMecTp | 7

Kadempa

TOPHOTO J1eJ1a, HAYK 0 3emJjie H NPUPOA00dYyCTpoiicTBa

®.1.0. nmpemnogaBartens, 3BaHueE,

JOJIXKHOCThb

JIbiTkMH Butanuii AuapeeBud, K.r.-M.H., 101IeHT Kadeapbl
TOPHOTO JIeJia, HayK 0 3emJjie H MPHPOa000yCcTpoiicTBa

Dour. Tpynoemkocts, yac/3ET

| 7212

Kon-Bo cemectpoB

1

| Dopma KOHTPOJIA

3ayer -/-

HK06m./TeK.ceM.

| 30/30 [HP/CMO6H_L/TGKA ceM.

| 14/14 | HBO6LH./T€K.C€MA

| _/' | CPC 0011./TeK. ceM

28/28

Komnerenuuu oGyuaromerocs, popMupyembie B pe3yJbTaTe 0CBOCHHs JHCHHILIMHBI:

- BJIaZICHUE METOJIaM{ aHA/IN3a, 3HAHHEM 3aKOHOMEPHOCTEH NMOBEICHHS M YIIPABIICHHUS CBOWCTBAMH FOPHBIX
MIOPOJI ¥ COCTOSIHUEM MacCHBa B Mporeccax JoObIYHM U epepabOTKH TBEPBIX MOJIE3HBIX HCKOMAEMBIX, a TAKXKE MPH
CTPOUTEIIBCTBE M IKCILTyaTalluy MOoA3eMHbBIX coopyxeruit (OITK-9);

- YMEHHUE OIpEIENTh

MIPOCTPAHCTBEHHO-TEOMETPUUECKUE TOJNOKEHHUSI OOBEKTOB,

OCYIIECTBIIATh

HEoOX0/IMMBIE Te0/Ie3UIeCKie U MapKIIeiiiepcKie n3MepeHus, 00padaTeiBaTh U HHTEPIIPETUPOBATh UX PE3YJIbTAThI

(TTIK-7).
Kon ¢opmupyemoii KoanuecTBo MaxkcumaabHoe |[Cpok mpemxocTaBIeHUs
(bopmupy Conep:xanue 3a1aHus . p p
KOMIIETEHITHH MEpPONPUATHI | KOJMYECTBO (GAJJIOB

Beoonwtit 6ok

He npeagycmoTpen

Ocnoenou 610K

[IpaxTrdeckas paborta.
OIIK-9, IIK-7 'Y cTHBI ompoc Ha 1 3 B tedenue cemectpa
[TOHNMaHHE TEPMUHOB.
OIIK-9, IIK-7 [paxTiaccias pabota. 3 15 B tedenne cemectpa
Pemmenue 3agau
OIK-9, [TK-7 [MpakTryeckas pabora. 3 1 5 B Teuenne cemectpa
Jlokimaz ¢ mpe3eHTauen
OIK-9, [TK-7 [MpakTryeckas padora. 1 5 B Teuenne cemectpa
Pedepar
OIIK-9, IIK-7 [paxriaccias pabota. 3 30 B tedenue cemectpa
KonrponbHas padbora
OIIK-9, IIK-7 [paxTiaccias padota. 2 2 B Tedenne cemectpa
I'pynnosas juckyccust
Bcero: 60
Bompoc 1 20
3ager Borpoc 2 20 ITo pacniucanuio
Bcero: 40
Hroro: 100
Jlononnumenvnuulit 610K
OIIK-9, IIK-7 IloaroToBKa ONOPHOTO KOHCIIEKTA 5 I
0 COIVIACOBAHMUIO C
OIIK-9, IIK-7 IToaroroska rioccapus 5 fperonasareiem
Bcero 6a/1J10B 10 10NOJHUTEIbHOMY 0JIOKY: 10

OrneHouHas 1IKana B paMKax OalbHO-peUTHHroBOM cucteMbl MAI'Y: «2» - 60 6annoB u MeHee,
«3» - 61-80 6ammoB, «4» - 81-90 6amtos, «5» - 91-100 6amtoB.
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