AHHOTaNUA K padoueil mporpaMMe IMCUMILIHHBI
b1.b.33 «Mapkueiigepus»

CrneunanbHOCTh 21.05.04 «I'opnoe neno»

Crenmann3anys No 2 «llogzemuast pa3paboTka PyAHBIX
MECTOPOKACHUI

KBanudukanus (CTerneHb) BHITYCKHUKA CIICIIUATTUCT

dopma 00yueHUs ouHas

Kypc 4

CemecTp(bl) U3y4EHHUS 7

KonuuectBo 3a4ETHBIX SIMHULL 2

(KpeauToB)

dopMa NPOMEKYTOYHOM  aTTECTALUU 3a4eT

(3a4yeT/aK3aMeH)

KoandecTBO 94acoB BCEro, U3 HUX: 72

JIEKIIUOHHBIE 30

IIPaKTUYECKHE 14

CPC 28

1. Ilean ocBOEHHUS M CIUIIINHBI

[IporpamMmMoll HpPeIyCMOTPEHO HU3Y4YEHHE OCHOBHBIX TEOPETHYECKUX II0JIOKEHHUM I10
MapKIIeiiepyun, crnocoO0B BBINOJIHEHHU MapKIIEHAEPCKUX pabOT Ha MOBEPXHOCTH U B TOPHBIX
BbIpabOTKax, MPaBUJI BBIIIOJHEHUS U BeIEHUS TOPHOM rpaduueckoit JOKyMEHTAIHH.

I]envro TUCIUTUIMHBI SIBISTIOTCS

- U3yYeHHE OCHOBHBIX TEOPETUYECKUX TOJOKEHUH MO MapKIIeHJaepud U CrocoO0B
BBITIOJIHEHHS MapKIIEHAepCKUX pab0T Ha MOBEPXHOCTH U B TOPHBIX BHIPAOOTKAX;

- U3y4eHHE TEeOpUU M TPAKTHUECKUX METOJIOB OTOOPaKEHUS 3€MHOW MOBEPXHOCTH Ha
TonorpaduuecKnx KapTax  IiaHax;

- U3y4€HHUE MTPABUJI TOCTPOEHUS IIJIAHOB MO PE3YJIbTaTaM ChbEMOK;

- U3y4YE€HHUE METOJMKU MPOU3BOJICTBA OCHOBHBIX BUOB TOMOTpahUUECKUX U WHKEHEPHO-
reoIe3NUecKux pabor;

- BBINOJHEHUE MAapPKIIEHIEPCKOTO KOHTPOJS TPH MPOBEACHUU TOPHBIX PabOT M  Mpu
COCTaBIICHUH TOPHOM rpaduueckoil JTOKyMEeHTAalIUH.

Ocnognbimu 3a0a4amy TACUUIUINHBI « MapKiienaepus sBIsIFOTCS:

- OnpeneneHye NpOCTPaHCTBEHHO-TE€OMETPHUECKOTO MOJI0KEHHSI OO BEKTOB;

- BBITIOJTHEHUE HEOOXOIUMBIX U3MEpPEHN, 00pab0TKa M HHTEPIIPETAIUS UX PE3yIbTaTOB;

- palroHaIbHOE UCTIOIB30BaHUE OOTaTCTB HEMP;

- YMEHBIIICHHUE TTOTEPH TOJIE3HBIX UCKOMAEMBbIX;

- KOMITJIEKCHOE HCITOJIb30BaHUE TIOJIE3HBIX NCKOMAeMbIX MPHU 100bIYe U TIepepadboTKe;

- MIOCJIEAYIOIIEE HUCII0JIb30BAHUE IIPOBEACHHBIX MIPU Pa3pabOTKe MECTOPOKICHHUIN TOPHBIX
BBIPaOOTOK.

B pesynbpTaTe ocBOoeHMs TUCIHMIUIAHBI «MapKiienepus» 00 yqarouics J0KeH:



3HaTh:

- OCHOBBI MapKIIEHAEpCKUX pabOT Ha BCEX ATamax OCBOEHHUS MECTOPOXKICHUN MOJE3HBIX
HCKOIIaeMbIX (pa3BellKka, MPOCKTHPOBAHUE U CTPOUTEIHCTBO TOPHBIX MPENIPUATHH, pa3pabdoTKa
MECTOPOXKACHUH, INKBUAAIUS (KOHCEPBAIIUS) I1aXT);

- OCHOBHBIE BH/Ibl MAPKILIEHAEPCKUX pabOT NP MOJ3EMHOM pa3pabOTKe MECTOPOXKACHUN (BUIbI
MapKIIEHIEPCKUX CHEMOK, CHOCOOBI YITIOBBIX M JIMHEHHBIX H3MEpPEHHIl, OpHUEHTUPOBAaHUE
MO3€MHBIX TOPH30HTOB, IPOU3BOJICTBO BEPTUKAIBHON COCTUHUTENBHON CHEMKH U JP.);

- YCIIOBHBIE 0003HaYEHUS TOPHOM rpaduuecKoi JOKYMEHTAIIUH.

- CUCTEMbI KOOPJMHAT, UCIIOJIb3yEMbIE B I'€0JIC3UU;

- OCHOBHBIE TPEOOBaHMS K COCTABJICHUIO KapTOrpaduyeckoro Marepuana,
- YIUIBI OPUEHTUPOBAHUS, UCIIOIB3YEMBIE B T€OC3UH;
- CO0COObI MHCTPYMEHTAIBHOIO U3MEPEHMSI JIMHUMN, TOPU3OHTAIBHBIX U BEPTUKAIbHBIX YIJIOB,
IIPEBBILLICHMUI;
- cr1ocoObl MaTEMaTU4ECKON 00pabOTKH pe3yabTaTOB U3MEPEHUIA;
- OCHOBHBIE CIIOCOOBI CheMKU 0OBEKTOB HA MECTHOCTH;
- BUJIbl OCHOBHBIX I'€0/1€3MYECKUX PadoT.
Ymers:

- UCIIOJIb30BATh 'OPHYIO rpaq)nqecxylo AOKYMCHTAIUIO;

- «UUTATb» IIJIaHbI U I'€OJIOTMYCCKHUEC PA3PE3hI;

- peiiatb HpOCTCﬁLHHG TOPHO-TCOMCTPHUUYCCKHUC 3ada4YH 110 MapKHJCI;'II[epCKHM YCpTCIKAM;

- CTPOHUTH IlNIaHbI H Fpa(i)I/IKI/I, XapaKTCPU3yrOIue q)OpMy, YCJIOBUA 3aJICTaHUs ITOJIE3HOI'O

MCKOIIAaeMOI'0 U PACIIPEICIICHHS €r0 KaueCTBEHHBIX CBOMCTB
- YHUTaTh, MOHMMATh, CO3JaBaTh TOMOrpaUUYCCKUE IUIAHBI, KaPThl M HM3BJCKATh W3 HUX BCIO
HE00X0UMYI0 HH(OpMAIIHIO;
- IPaBUJIBHO 00pAIATHCs ¢ FCOIC3MYSCKUMHU IPUOOpAMH M MPUHAIIC)KHOCTIMHU;
- U3MEPATH TOPU3OHTAILHBIC, BEPTUKAIBHBIC YTIIbI U JATbHOMEPHBIC PACCTOSHUS;
- MPOU3BOJIUTH BHIHOC TIPOCKTA B HATYPY.
Baagern:
- HaBBIKaMU MapKIICHIEPCKOTO U OTIEPATUBHOTO y4eTa JOOBIYU MOJIE3HOTO HCKOIIaeMOro;
- HaBBIKaMU MapKIICHIEPCKUX padOT MPH MPOBEACHUH TOPHBIX BHIPAOOTOK;
- YTCHHS M COCTABIICHUS HEOOXOJUMBIX TIAHOB M KapT Pa3IMIHOT0 MAacIITada;
- IOCTpOeHUS MPoduIIel MECTHOCTH;
- MaTeMaTH4ecKoi 00paboOTKH pPe3yabTaTOB Ie0e3NYECKUX U3MEPEHU;
- HCTIOJIb30BAHUS COBPEMEHHBIX AJEKTPOHHBIX T€0/IE3UUECKUX MPUOOPOB.

2. Komnerenuum ol0y4amomerocs, ¢opmMupyemMbie B pe3yJbTaTe OCBOCHHS
AUCHUILINHBI (MOYJIs1):

B pe3synbraTte OCBOEHUS NUCHMILIMHBI OOYy4YaroLIUiicad JOIKEH 00JalaTh CIEIyHOIUMU
KOMIIETEHIUSIMMU:
- YMEHHUEM  OIpeAeNsTh  IMPOCTPAHCTBEHHO-TEOMETPUUYECKUE  TOJIOKEHHS  OOBEKTOB,
OCYILECTBIISATh HEOOXOJUMBIE I€0JIe3NUECKUe M MapKIIeHaepcKiue u3MepeHus, oopadbaTeiBaTh U
UHTEPIIPETHPOBaTh UX pe3yabratsl (ITK-7).

3. Kpartkoe cogep:xanue TUCUMILIIMHbI

1. O6mue cBegeHHsi 0 MapKIIeidJepcKUX padoTax NpU MOA3eMHOH pa3padoTke
MeCTOPOXKIACHUM.



Copnepxanue paboOT M 3aJaud MapKIIEHJEpCKOM CIyXObl M MapKIIEHIEepCKOro Jena,
CBSA3b MAapKIIEHICPCKOro JeNa ¢ OPYTMMM JUCHUIUIMHAMH. KpaTkue CBeNcHMs M3 UCTOPUU
BO3HMKHOBEHHUsI U Pa3BUTHU MapKIIEHIEPCKOro Aeia.

2. O01mme cBeleHHsI O MOA3EMHbIX MAPKIIEHAePCKUX CbEMKAaX U HHCTPYMEHTAX sl
NPOBe/IeHUs] MapKIIelH1epcKuX padoT.

Buas!l 1 mpuHIUIBI TOA3EMHBIX MapKIIEHAepCKUX cbeMoK. Mapkiueiiepckue npudopbl
JUIL U3MEPEHUsl YITIOB M PAcCCTOSHUM. TeXHOJIOrMs MapKIIeWaepckon cbeMKH. KamepaibHas
00paboTka Mapkieinepckoit cbeMku. OpueHTHPHO-COEAUHUTENbHBIE ChbEMKHU. ['eoMeTprudeckue
METO/bI OPUEHTUPOBAHMS. [ MpOoCKONIMYECKOE OpUeHTHpOBaHue. Ilepenada BBICOTHBIX OTMETOK €
HOBEpPXHOCTH B 1axTy. HuBenupoBaHue B ropHbIX BelpaOoTkax. CheMouHble pabOThI. 3aaaHue
MecTa M HalpaBJIeHUS MOrOTOBUTEIILHBIM M HAPE3HBIM BBIPA0OTKAM.

3. Mapkiueiiiepckasi JOKyMeHTALUS.

O6mme  cBexenus.  JloMMHHpYyIOIIee  TOJOXKEHHE  MapKUIEWJepckoil  rpadudeckoit
nokymeHrtanuu. TpeGoBaHus, npeabsaBiIsieMble K MapKieHaepckum yeprexaM. Cucrema ropHon
rpaduveckoil JoKyMeHTanuu. Vcnoiap3oBaHne MapKIIeiHaepckoi rpaduiecKoi JOKyMeHTaluu
JUIsL pEeUIeHMs 3aJad Pa3sBEAKH, IOJCYETa 3alacoB IOJE3HOTO MCKOMAEMOIo, MPOEKTUPOBAHUS
TOpPHBIX pPalOT, palMOHAIbHON SKCIUIyaTallud MECTOPOXACHHUS, OXpaHbl HEAP U 3EMHOMU
IIOBEPXHOCTH, OXpaHbl 3JaHUH U COOPYKEHUHl OT BPEJHOrO BIMSIHUA TOPHBIX padoT,
oOecrieueHHss O€30MaCHOCTH BEACHUS TOPHBIX paboT. JlokyMmeHTaluio KiacCUPUUUPYIOT Ha
UCXOAHYIO M Ipou3BogHywo. lIpomsBogHas [OKyMeHTanuss — pEnpogyKUMs HCXOAHOU
JOKYMEHTAllUN, COCTABICHHOM HEMOCPEACTBEHHO HAa OCHOBAHUM PE3YJbTAaTOB H3MEPECHMI.
KoMmiekT ueprekell 3€eMHOM IMOBEPXHOCTU M KOMIUIEKT YEpPTEKEH TIOPHBIX M Pa3BEIOUYHBIX
BbIpaOoTOoK. IlepeueHr oOs3aTenpHBIX YepTeked 3eMHOHM  moBepxHocTu. IlepeueHb
00s13aTeNIbHBIX YepTekell TOpHBIX BbIpaOOTOK. Bunabl Mapkmieidaepckux ueprexed M HX
cozxepxanue. [1nansl, BepTUKaIbHBIE IPOCKIUU U ITPOCKIIMN HA HAKJIIOHHYIO IIJIOCKOCTb, pa3pe3sl
(BepTHKaJIbHBIC U TOPU3OHTAIILHBIE) M MPODUIIH.

4. Mapkuueiigepckne NJIAHOBbIE H BbICOTHBIE CETH.

Cucrema kxoopAavHAT Ul MAapKIIEHAEPCKUX CBbEMOK M ILIAHOB. Mapkuieiaepckue
ONOpHBIE CEeTU. MapKumenIepckue OIOPHbIE CETH Ha 3EMHOM MNOBEpPXHOCTH. lloazemHbie
MAapKIIEHAEPCKUE OMOPHBIE CETH. MapkKienaepckue ChEMOYHBIE CceTH. Mapkiienaepckue
ChEMOYHBIE CETH Ha 3€MHOM ITOBEPXHOCTH. [lo13eMHBIE MapKILIeH1epCKrEe CbEMOYHBIE CETH.

5. 'opu30oHTA/IBHBIE M BEPTUKAJIbHbIE COCANHUTEIbHbIE ChEMKH.

OOmiue cBeneHUs O COENMHUTENbHBIX ChEMKaX TOPHBIX BbIpabOTOK. I'eomerpuueckue
CHoco0bl OPHEHTUPOBAHMS TOPHBIX BBIPAOOTOK. CoelMHHUTENbHAS ChEMKA 4Yepe3 HaKIOHHBIN
IIAXTHBIA CTBOJI WM IITOJIbHIO. COeTUHUTENbHAs ChEMKA Yepe3 OAMH BEPTHUKAJIbHBIA CTBOJI
CoenunutenbHas chEMKa Yepe3 1Be BEPTUKAIbHBIX BEIPAOOTKH.

6. ®dusznueckue cmnocodObl OpPHMEHTHPOBAHUSI TOPHBIX BbIPA0OTOK. MaruuTtHoe
OpPUEHTHPOBAaHHE TOPHBIX BBIPAOOTOK. I MpoCKomUyeckoe OpUEeHTHPOBAHNE FOPHBIX BBIPAOOTOK.
Ilepemaya BBICOTHOM OTMETKM C MOBEPXHOCTM Ha OPHEHTUPYEMbIM Tropu3oHT. llepenaua
BBICOTHOM OTMETKM JJIMHHOM IIaxXTHOM JIeHTOH. Ilepenaya BBICOTHOM OTMETKU JUIMHHOMEPOM
JA-2.

7. Teonme3nyeckue W MapkKuleiiiepckue padoTbl NPH CTPOUTENBCTBE TOPHBIX
NpeAnpusATHI U NPOBeJeHUH FOPHBIX BHIPAOOTOK.

OOme cBegeHHs O Te0JIe3UYECKUX M MapKUIeHIepCKUX paboTax NMpHU CTPOUTENIHCTBE
nraxT. Pa30uBKa 1 3aKpernsieHue eHTpa U 0cell BEPTUKAJIBHOTO IIaXTHOro cTBoA. Pa30OnBoYHbIE
paboThI ¥ KOHTPOJIbHBIE U3MEPEHUS IIPU COOPYKEHHUHU MIAXTHOTO MOIBbEMA.

8. Mapkueiitepckue padoThl NPH NPOXOAKe, KpeIUIeHHH W apMHPOBKe
BePTHKAJBbHBIX IIAXTHBIX CTBOJIOB. 33Jaydl MapKIIeHIepckoro obecneueHus TOpHO-
CTPOUTENBbHBIX paboT. Mapkiueiiiepckue paboThl MPU CTPOUTEIHCTBE TEXHOJIOTHYECKOTO
KOMILJIEKCA Ha MPOMBILIJIEHHON MuIomanke. Ilepenecenre reoMeTpudeckux dJIE€MEHTOB IIPOEKTa
B HaTypy. TOYHOCTH U cri0coObl pa30MBOYHBIX paboT. Mapkiieliepckie paboThl Py MPOXOJIKE,
KpPEIUICHWH W apMUPOBAaHUU CTBOJIOB. KOHTpOsibHBIE HM3MEpEHUS IPH IPOXOJKE CTBOJIA.



KoHTponbHblE U3MEpPEHUs NpU KPEIUIEHUU cTBONA. KOHTpOJIbHBIE M3MEpPEHUsl NpU apMUPOBKE
cTBoJia. Mapkueiiaepckue pabOThl MPU  HPOXOAKE  OKOJOCTBOJBHBIX  BBIPAOOTOK.
Mapkmeiinepckue paOoTbl MPU MPOXOJKE HAKIOHHBIX IMAXTHBIX CTBOJIOB. Y4eT 0OBEMOB
OCHOBHBIX CTPOUTENIbHBIX Pa0oT.

9. Mapkueiigepckue padoTbl NPH NPOBEJCHMH TOPU3OHTAIBHBIX M HAKJIOHHBIX
FOPHbIX BbIPA00OTOK. THUIOBBIE 3aaul M HCXOJHbIE (OPMYIBI IS 3aJaHUsl HaIpaBlICHUI
TOPHBIM BbIpaObOTKaM. MapKuieiepckuii KOHTPOJIb MPOXOIKH, rabapuTOB U KPEMHU BBIPAOOTOK.
Mapxkiuelinepckue paboTsl IPH NPOBEACHUN BHIPAOOTOK BCTpeuHbIMH 3a00sMu. Kinaccudukamus
cooek. [Ipenpacuér ommodKM cMBIKaHUs 3200€B.

10. ChémKka nmoja3eMHBbIX TOPHBIX BHIPA0OTOK.

Ha3znauenne ¥ OCHOBHBIE TpaBWja BBINOJIHEHUS MapKIIEHAEpCcKuX chbeMOK. CbhEéMKa
KalUTaJIbHBIX W TOJArOTOBUTEIBHBIX BBIPAaOOTOK. ChEMKa THyOOKuX CKBakHMH. CbEéMKa
HapEe3HBIX U OYUCTHHIX BHIPAOOTOK

11. Mapkueiiiepckue 3aMephbl.

OOmme cBexeHusi. Mapkiieiiepckue 3aMepbl B IOATOTOBHTEIBHBIX BBIPAaOOTKAX.
3amepsl B OUMCTHBIX BbIpaboTKax. JlokymenTamusi 3amepoB. llogcuér moObum mo 3amepy
BbIPa0OTOK. 3aMepbl OCTATKOB I0JIE3HOI'0 MCKOIIAEMOT'0 Ha CKJIajax.

12. I'eomeTpu3anusi MECTOPOKIEHHUIA.

O6mme ceenenusi. ['eomerpusanus Gopmbl 3ajieTaHus MECTOPOXKIACHUMN. ['eomeTpu3anus
CBOICTB MOJIE3HOTO HMCKOIMAaeMOro. TeopeTHuecKkue OCHOBBI T'€OMETPU3AIMHU MECTOPOKIACHUM.
Ncxonnpie naHHble U1 NPOBEACHUSA T'€OMETpU3alnU Heap. ['eoMeTpu3amus CBOMCTB 3aJ€kKU U
MacCHBa TOPHBIX MOPO/I.

13. Yuér, cocTosinMe U ABUKEHUE 3aMACOB, ONpe/esieHle MOTepb U Pa3y0o:KUBaAHUSA
M0JIe3HOT0 HCKOIAeMOoro.

O6mue cBenenus. Posb reosoro-mMapkueiiiepckoil ciryx0bl B cCUCTEME ydeTa COCTOSHUS
U JBWKEHHMS 3amacoB Yu€r 3amacoB. OrmpeneneHue TepMUHA JBM)KCHHE 3aIlacoB.
Knaccugukarus 3amacoB moJje3HbIX UCKOMAEMBIX IO CTEIIEHH UX Pa3BEIaHHOCTH, H3yYCHHOCTH
U TOATOTOBIEHHOCTU K BbhIeMKe. VICXOHBIE, MPOMBIIIEHHBIE, BCKPBITHIC, OJTOTOBICHHbIE U
rotoBele K BblemMke Kareropuu 3amacoB A, B, C; u C,. Iloacu€r 3amacoB MOJE3HBIX
uckonaembiX. [lepBuyHbBIA U CBOAHBIN yueT 3amacoB. OmpezaeneHue NoTepb U pa3yO0OKUBAHUS.
WHCTpyKIIMHU 1O ONPEENIEHUI0, YUE€TYy U HOPMUPOBAHHUIO MOTEPD U pa3yO00KUBAaHUS PYAbI.

14. OxoHTYpHBaHHE MECTOPOKACHUI MOJIE3HBIX HCKONAEMBbIX.

OxoHTypuBaHHe pPYIHBIX Ted. DakTopbl, BIMSIONIME HAa TOYHOCTh OKOHTYPHBAHMS
PYIHBIX TEJI U Ha TOYHOCTH IOJCYeTa 3amacoB. OCHOBHBIE ITapaMeTpsl JUIsl MOJCYETa 3alacoB.
Cnoco6sl moncu€éta 00beMOB W 3amacoB pya. OOmme ¢Gopmynsl sl MOJACUETa 3amacos.
Beruucnienue cpeiHero cocraBa pya B OTJENBHBIX O0Kax U 3aiexax. Tekymuid ydér 3amacoB Ha
PYIIHUKE.

15. Knaccuduxanus norepb u pazy00:xuBaHus.

Onpenenenve NOHATUH ToTeph M pa3yOokuBaHus. Enunas kiaccudukanus HoTepb
TBEP/JBIX IMOJIE3HBIX HCKOMAEMBIX IpH pa3paboTke MecTopoxaeHui. KoHcTpykTHBHOE U
AKCIUTyaTallMOHHOE pazyOokuBaHue. HopMatuBHbIe U M1aHOBBIE ToTepu. [IpsiMoil, KOCBEHHBIN
¥ KOMOMHMPOBAHHBIN METO/IbI ONPEIETICHUs BEIUYMH OTEPh U pa3yO0KUBaHUS.

4. AHHOTanus pa3padoTaHa HA OCHOBAHUM:

1. ®I'OC BO no cneunansaoctu 21.05.04 «I"'opHoe gesio»;
2. OI1 BO no cnenmansrocTH 21.05.04 «I'opHOeE 1€510».



