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Busuposanue PIIJ] 1 ucnonHeHus B ouepesHOM yuyeOHOM Toy

K.T.H., foueHT H.A. Typrsiruna . 20
Pabouas nporpamma nepecMoTpeHa, 00CyKAeHa 1 0100peHa JIs
ucnonHeHus B 20 -20  yueOHOM roy Ha 3acejaHuu Kadeapbl
Pa3paboTka MecTOPOKICHHI TIOJE3HBIX HCKOTIAEMBIX

[Iporokomor 20 1. Ne
3aB. kadenpoii k.3.H., nouent I'.1. [l{agos

Busuposanue PI1J] s ucnonHeHus B ouepesHOM y4yeOHOM Toy

K.T.H., joueHT H.A. TypTbeiruna o 20 T
Pabouast nporpamma nepecMoTpeHa, o0CykaeHa 1 0100peHa s
ucrionaeHns B 20  -20  ygeOHOM rojay Ha 3aceIaHuH Kadeaps
Pa3paboTka MecTOpOXKAeHNI TTOJE3HBIX HCKOMTaeMBIX

IIporokomor 20 1. Ne
3aB.

Busuposanue PI1J] 1 ucnoiHeHus B ouepesHOM y4eOHOM Ty

K.T.H., toueHT H.A. TypTteiruna 20 r.

Pabouast nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucroauenust B 20 - 20 y4eOHOM IOy Ha 3aceJaHuH Kadeapbl
PazpaboTka MecTOpOXKIEHHH TOJIE3HBIX HCKOIAEMBIX

IIporokomor 202 1. Ne
3aB. kadenpoit

Busuposanue PI1J] anst ucnonHerus B ouepetHOM yIeOHOM TOILY

K.T.H., joueHT H.A. TypTeiruna o 20 T.

Pabouast nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucronuenust 820 - 20 y4eOHOM TO/y Ha 3aceIaHuu Kadeapbl
PazpaboTka MecTOpOXKICHHH TOJIE3HBIX HCKOTAEMBIX

IIporokomor _ 20 . Ne
3aB. kadenpoii



1. HIEJIX OCBOEHUA JTUCHUTIINHBI

11 IToaroroBka KBaJ’II/I(l)I/IHI/IpOBaHHI)IX CIICHUAJIUCTOB, YMCIOIUX MMPUMCHATH CBOU TCOPETUICCKNUEC 3HAHUA 110 ,Z[aHHOﬁ
JVUCHUIUIMHE Ha IPAKTHUKE.

1.2|3agauamMu n3y4eHUs AUCUUIUIAHBI SIBISIOTCS 3HAHHE HOPMATHBHO-IIPABOBON OCHOBBI MapKIUICHIEPCKOT0O 00CCIeUeHUsI
HEJIPOIOJIb30BaHUS, MAPKIICHIEPCKUX PaOOT MPH MPOBEACHUU FOPHBIX BEIPAOOTOK; MPHOOPETEHHE MPAKTHYSCKUX HABBIKOB
00paboTKH HATYPHBIX MAPKUICHACPCKUX HAOIIOACHHUI, HCTIOIb30BAHMSE TSl MAPKIICHACPCKUX CHEMOK Pa3IH9HBIX
WHCTPYMEHTOB, IPUOOPOB U 000PY/IOBAHMUS, HCIIOIB30BAHHE COBPEMEHHBIX CPE/ICTB BHIYHUCIICHUH PU 00paboTKe
PE3yNbTaTOB MapKIICHACPCKUX CHEMOK.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: b1.B.08.

2.1|Tpe6oBaHns K NMpeIBAPHTEILHOI MOATOTOBKE 00yYAIOIIErocs:

2.1.1|Teone3us

2.1.2|T"eonorus

2.1.3|OcHOBBI TOPHOTO Jena

2.1.4|KBaymmumerpus HeAp

2.1.5|PynHu4nas reonorus

2.1.6|MaremaTrka

2.2| IncuMIUIMHBI 4 PAKTHKH, JUISI KOTOPBIX 0CBOEHHE TAHHOM THCHUILIMHBI (MOAYJIs) HEOOXOUMO KAK
npejliecTBYOIIEE:

2.2.1|TTomzeMHast pa3paboTKa PyAHBIX MECTOPOKICHUIH

2.2.2|Be3onacHoCTh BeIeHHS TOPHBIX pabOT U TOPHOCTACATEIBHOE JETI0

2.2.3|IIpoexTupoBaHue PyIHUKOB

2.2.4|IIpou3BojcTBEHHAs IPAKTUKA

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JNCIIUITJINHbI
MOoAyJist)

YK-1 - CnocofeH ocylecTBIATh KPUTHYECKUI aHAJIH3 NPO0JIeMHBIX CUTYallMii HA OCHOBEe CHCTEMHOIO MOAX0/a,
BbIPA0aTHIBATH CTPATErHIO AefcTBUIH

VYK-1.1 Cnoco6eH ocymecTBIsATh KPUTHUSCKHUIA aHAN3 TPOOJIEMHBIX CUTYalldil HA OCHOBE CHCTEMHOTO TIOX0/1a, BEIPaOaThIBaTh
CTpATEruio AeHCTBUI

VK-1.2 Pa3pabatbIBaeT 1 coJiep>KaTelbHO apryMEHTHPYET CTPATEruio PeLIeH s TPOOIEeMHOM CUTYallni Ha OCHOBE CHCTEMHOTO
1 MEXANCIUILIMHAPHOTO MTOJX00B; CTPOUT CLIEHAPHH PETN3alNH CTPATEruH, OIPEICIIsisi BO3MOXKHBIC PUCKH M TIpe/sIaras myTH
UX yCTpaHEHHs

YK-1.3 Pa3pabaTpiBaeT 1 COACPIKATENEHO apTyMEHTHUPYET CTPATETHIO peleHHs IPOOIEeMHON CUTYallMi Ha OCHOBE CHCTEMHOTO
1 MEXIUCIUIUIMHAPHOTO TIOAX00B; CTPOUT CLICHAPHH PeaIM3alli CTPaTer i, ONpeesisisi BO3MOXKHBIE PUCKH U TIpeIaras myTH
UX YCTpaHEHHS

YK-2 — CnocodeH ynpasJsiTb IPOEKTOM HA BCeX ITANAax ero ;KU3HEHHOT0 IUKJIA

VYK-2.1 ®opmynupyeT Ha OCHOBE ITOCTABICHHOH MPOOJIEeMBI IPOEKTHYIO 33/1a4y U CIOCO0 ee pelIeHusl Yepe3 peallu3annio
MIPOEKTHOTO YIPaBIICHUS

VK-2.2 Pa3pabaTbiBacT KOHIIEIIIMIO IIPOSKTA B paMKax 0003HaYEeHHOH MPOOJIeMBI: GOPMYIUpPYET LEeNb, 3aJa4l, 0O0OCHOBBIBAET
aKTyaJIbHOCTh, 3HAYUMOCTb, OXKHJIaeMbIe PE3YJIbTAThl U BO3MOYKHBIE CEPHI HX

YK-2.3 Pa3pabaTsIiBaeT IUIaH peaan3anii IPOeKTa ¢ yIeTOM BO3MOYKHBIX PHCKOB peai3aliii ¥ BOZMOKHOCTEH MX YCTpaHEHUS,
IUTAHUPYET HEOOXOAUMBIE PECYPCHI

VYK-2.4 OcymiecTBisieT MOHUTOPUHT X0/Ia peaii3aliil IPOEKTa, KOPPEKTHPYET OTKIOHEHHS, BHOCHT JIOTIOJTHUTEIBHBIC
M3MEHEHHS B IJIaH PEATN3aIiH IPOEKTa, YTOUHSIET 30HBI OTBETCTBEHHOCTH

YK-2.5 Ilpennaraet npoueaypsl 1 MEXaHU3MBI OILEHKH KadeCTBa MPOEKTa, HHPPACTPYKTYPHBIE YCIOBUS IS BHEIPEHUS
pe3ynbTaTOB NPOEKTa

B pe3yabTaTe 0cBOCHMS AMCHUIIIMHBI 00yYaOLIMiics q0/KeH




3.1

3HaTb:

311

MapKIIEHIEepCKyI0 JOKYMEHTALUIO; PUHIUIBL MapKIIeHIepcKoro obecnedeHus 0e30MacHOCTH PaboT; 0COOEHHOCTH
paboTsI B akeTe MpuKiIaaHbIx mporpamm Microsoft Word; metozsr nconb30BaHuUs KOMIIBIOTEPA, KAK CPEICTBO yIPABICHHS
1 00paboTKU UHGOPMALMOHHBIX MACCUBOB IIPH OLEHKE MECTOPOXKACHUI TBEPABIX MOJIE3HBIX HCKONAEMBIX; COCTAB U
TEXHOJIOTHIO T€0JIe3NIECKIX PaOOT, BEIIOIHIEMBIX Ha BCEX CTAIHAX CTPOUTENILCTBA 0OBEKTOB PAa3IMYHOTO HAa3HAUCHMUS;
00BEKTHI MAPKIIEHIEPCKUX ChEMOK - MapKIIEHIepCKHE 3a/1a4 U METO/Ibl X PEeIeHHs - MapKIIeiiepckue 3a1a4u 1
METOJIbl X PEIICHHUS; BUABI PYIHBIX MECTOPOXKICHUH MOIE3HBIX HCKOMAEMBIX, YCIOBHUS UX 3aJIeTaHUsl, 0COOEHHOCTH
pa3BeIKH; IPaBUila COCTaBIEHUS FOPHON TEPMUHOJIOTUHM, rpaudecKoi U TEKCTOBOM pabouell JOKyMeHTaluK; 00beKThI
MapKIIeHepCKUX CheMOK; MapKIleiiepckue 3aJaui U MeTOIbl UX PEIIeHNs; MeXaHUYEeCKHE NPOLECChl B TOPHBIX MAacCHUBaX,
IPOUCXOJSIIUX B PE3yJIbTaTe HAPYIIEHUS €CTECTBEHHOIO HAIIPSDKEHHOTO COCTOSIHUS [IPU BEAEHUU FOPHBIX PaboT; CBOMCTBA
TOPHBIX TIOPOJ], OCHOBHBIMHU NTPUHINIIAMH TEXHOJIOTHH SKCIUTYaTAllIOHHON pa3BeIKH, TOOBIUH, HepepadOTKU TBEPABIX
TIOJIE3HBIX MCKOMAEMBIX; OCHOBHBIE IPUHIUITEI BEIOOpA PALIOHATBEHBIX BAPHAHTOB TEXHOJIOTHYECKUX CXEM TOPHBIX PadoT;
OCHOBHBIE METO/IbI 00ECIICUCHNUS PALIMOHATBHOIO U KOMILIEKCHOIO OCBOEHUSI T€OPECYPCHOI0 MTOTEHIUAa HEAP

3.2

YMeTn:

3.2.1

pelIaTh HHKEeHEepHbIE 3aJa4H 110 IUIaHaM MOA3EMHBIX U OTKPBITHIX TOPHBIX BEIPAOOTOK; BECTH y4YET COCTOSHHS U JIBIKCHUS
3aracoB Ha FOPHBIX MPEIIPUATHAX; IT0JIB30BATHCS KOMIBIOTEPOM, KaK CPEACTBOM YIIpaBJeHus: U 00paboTKu
MH()OPMAIIOHHBIX MaCCHBOB JJIs1 00pabOTKU pe3ysIbTaTOB M3MEPEHHH, OLIEHKH UX TOYHOCTH U COCTaBJICHUS
MapKIIeHIePCKO-Te01e3NYEeCKOM JOKYMEHTALUH; TPUMEHSTh 3HAHUS CMEKHBIX AUCIUIUIMH NPU PEIICHHH CTaHAAPTHBIX
3a1a4u MpoeCcCHOHANBHO e TeNbHOCTH; TIPOBOJUTE T€0JIOr0-TIPOMBIIUICHHYIO OIIEHKY MECTOPOKACHNS,
reOMEeXaHU4eCKOe U I'MPOre0I0ornueckoe 000CHOBAHUE OTKPBITHIX TOPHBIX PaboT; IMOIydaTh HHOOPMAIMIO U3 PA3IUYHBIX
MCTOYHUKOB; ONPENIENISATH IPOCTPAHCTBEHHO- TEOMETPUIECKOE MOJI0KEHHE 00BEKTOB; BBITIOJHATE HEOOXOINMBIE
reoJe3udecKue U MapKiueiaepckue u3MepeHus; o0pabaTbIBaTh U HHTEPIPETHPOBATH PE3yIbTaThl MAPKIIEHAEPCKUX
M3MEPEHHIH; IT0JIb30BAThCs TEXHOJIOTHYECKUMH M OPTaHU3AIIMOHHBIMA TIPHHIMIAMHU (OPMHUPOBAHUS CTPYKTYP
IPOU3BOJCTBEHHBIX IPOLIECCOB 1OOBIUY MIOJE3HBIX HCKOMNAEMbIX ITOJ3€MHBIM U F€OTEXHOJIOTUYECKUM CIIOCO00M;
OOO0CHOBBIBATh PEIICHUS [0 PAIMOHATBHOMY U KOMIDIEKCHOMY OCBOSHHIO T€0PECYPCHOTO IMOTEHINANA PYIHBIX
MECTOPOKAECHUH MOJIE3HBIX HCKOIIAeMbIX

3.3

Baaners:

33.1

pabotel B rpaduyeckom penakrope AUtoOCAD umu Compas; ncrnonb3oBanus HHGOPMaIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH MPH PEIICHHN MPO(ECCHOHAIBHBIX 33124, UCIOIb30BAHMS PA3IHYHBIX IPOTPAMMHBIX TIPOIYKTOB AJISI
yrpasJieHus 1 00paboTKH HHHOPMAITHOHHBIX MACCHBOB; METOIMKOM M TIPHHITUIIOM paboThl MapKIIeiiIepCKUMHU TPUOOpaMu
[PH BBITIOTHEHHH MaPKIICHIEPCKIX ChEMOK; OJIb30BAHIS TOPHOM TEPMHUHOJIOTHEHT; HCIIOIb30BaHUS METOINK H IPUHIUIIOB
paboThI ¢ MapKIIeHAEPCKAMU TIPHOOPaMHU TIPH BBITIOHEHUN MapKIIEHICPCKUX ChEMOK; HCIIONIB30BaHHS TIEPEIOBBIX
METO/IOB IKCIUTYaTal[{ CPEICTB MEXaHH3AIMH TOPHBIX Pab0T; MOACIMPOBAHUS MECTOPOKICHHI TBEPIBIX MOJIC3HBIX
HCKOIaeMbIX, TEXHOJIOT U SKCITyaTallMOHHON pa3BeaKH, NOObIUH U NepepabOTKU TBEPABIX IOJIE3HBIX HCKOIAEMbIX

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumenoBanue pa3nenos u tem /Buja | Cemectp / | UacoB | Komneren- | Jluteparypa | Unte | Ilpumeuanne
3aHATHSA 3aHATUA/ Kvnc 100 DAKT.
Pazgen 1.

11 HopmartuBHO-TIpaBOBBIE OCHOBBI 7 1 VK-1 JI1.1J11.2 2
MapKIIeHIepCKOro 00ecTieueHUs YK-2 JI1.3J12.1
HEZIPOIOJIb30BaHMs. JI2.2J13.1 JI3.2
[oHsTHE O TOPHOM M 3€MEIIEHOM
OTBOJAX TOPHOTO MPEANPHSATHSL.

OdopmIiteHHe TOPHBIX OTBOJOB JUIS
Pa3paboTKH MECTOPOXKICHHUI MMOJIE3HBIX
HCKOIAaeMBIX: OOIINE MOJI0KEHHUS,
OCHOBHBIC TPeOOBaHHS K ONPEICIICHHUIO
TPaHUIl TOPHOTO OTBOJA, COJICPIKAaHNE
MIPOEKTa TOPHOTO OTBOJIA, MOPSIOK
YCTaHOBJICHUS] YTOUHEHHBIX TPaHHMI]
TOPHOTO 0TBOJIa (TOPHOOTBOIHBIH aKT).
OTBETCTBEHHOCTb 32 HAPyIICHHS
3aKOHOJATENIbCTRA.

1.2 CocraBieHre TOpHOOTBOJAHOTO aKTa. 7 2 VK-1 JI1.1J11.2 0
Mp/ YK-2 JI1.3J12.1

02112 1 112 9

1.3 CbeMKa MM0JI3eMHBIX TOPHBIX BEIPAOOTOK |7 1 YK-1 JIL.1J11.2 0
METOJIaMHU CBETOBBIX CEUEHHH U VK-2 JI1.3J12.1
3Bykosokauu  /Cp/ JI2.2J13.1 J13.2




1.4

Mapkieiepcko-reoJe3udecKue ChbeMKU Ha
3EMHOM [OBEPXHOCTH LIAXTHI, PYAHHUKA.
TloHsTHE O TEPPUTOPUH IKOHOMUUECKOI
3aHHTEPECOBaHHOCTH FOPHOI00BIBAOIIETO
TPEANPUITHUS C TOUKH 3PCHHS
Te0Ie3NYECKOro u3yueHus. TpeOoBaHus K
OIIOPHBIM M CHEMOYHBIM CeTIM. OOBEKTHI U
METO/Ibl CheMOK Ha TIOBEPXHOCTH IIAXTHI,
pynHuka. [10aX0HbIE IyHKTHI K IIAXTHBIM
crBoniaM. Knaccudukarnms
MapKUICHIEPCKUX CHEMOK IIPH ITOJ36MHOM
crioco0e pa3paboTKH MECTOPOKACHUSL.
/JTex/

VK-1
VK-2

J1.1J11.2
JI1.3J12.1
J12.2J13.1 J13.2

15

KamepanbHast 00paboTka rnepeiadd BhICOT
4yepe3 BePTUKAIBHBIN CTBOJI JUTHHOMEPOM
JA-2. Mp/

VK-1
VK-2

J1.1J11.2
J1.3J12.1
J12.2J713.1 J13.2

1.6

DKOHOMHUUECKOE BIUSHUE NTOTEPh U
pa3y0oKIBaHMS MOJIC3HBIX HCKOMAEMbIX Ha
9KOHOMMKY ropHOro npeampustus /Cp/

YK-1
VK-2

J1.1J11.2
JI1.3J12.1
J12.2J713.1 J13.2

1.7

OpHUEHTUPHO-COCIUHUTENBHBIE ChEMKH
HO/I3¢MHBIX TOPHBIX BBIPAOOTOK.
Haznauenne opueHTHPHO- COEAMHUTENBHBIX
cbeMOK. TpeGOBaHHSA K TOYHOCTH.
Knaccupukanus cbeMok 10 TUILY
BCKPBIBAIONTHUX BRIPAOOTOK U MO BUITY
IPUMEHSIEMOr0 000pyI0BaHHS.
OpHEHTUPHO-COETUHUTETBbHAS ChbEMKA
4yepe3 OJIUH BEPTUKAJIbHBIN CTBOJ CIIOCOOOM
COEIMHUTEIBHOIO TPEYTONbHUKA: YCIOBUS
1 0011aCTh IPUMEHEHHUS, METOJUKA PEIICHHS
3a/1a4 IPOEKTUPOBAHUS OTBECOB HA
OPHEHTUPYEMBLII TOPU30HT, a TAKKE 3a1a4u
[IPUMBIKaHUs], IOJIEBbIE U KaMePaJIbHbIE
KOHTPOITH CheMKH. MeTonnka 00paboTku
U3MEPEHHH.

/JIex/

YK-1
VK-2

J1.1J11.2
JI1.3J12.1
J12.2J713.1 J13.2

1.8

TToAroToBKa HCXOMHBIX AAHHBIX JUIS
3a[jaHMsl HAIIPaBJICHUS TOPHOIT BEIPabOTKe,
IPOBOIUMOM BeTpeuHbIMU 3a00siMu. /TIp/

YK-1
YK-2

JI1.1J11.2
J1.3J12.1
JI2.2J13.1 J13.2

1.9

Mapxmreiinepckue paboTsl Ipu
THIPABINYECKUX, OYJIbI03EPHBIX,
CKpPETIEPHBIX 1 3KCKaBaTOPHBIX
pa3paboTKax pocchInHbIX M.1LU. /Cp/

YK-1
YK-2

J1.1J11.2
JI1.3J12.1
J12.2J13.1 J13.2

1.10

Mapkiueiaepckue 3aMepsbl IPOXOIKH
TOPHBIX BBEIPaOOTOK.

Ha3snaueHue 3aMepoB, UX NEPUOAUYHOCTD.
Metoarka npou3BOACTBA 3aMEPOB.
Mapkieiiepckuii KOHTPOJIb COOMIOICHUS
IPOEKTHBIX [IapaMETPOB BBIPAOOTOK.
BbpakoBka BeIpaOOTOK, IPOHICHHBIX C
OTKJIOHEHUSIMU OT IIPOEKTOB.

/JTex/

YK-1
YK-2

J1.1J11.2
JI1.3J12.1
J12.2J13.1 JI3.2

111

I'eoMeTpHUYECKOE OPHEHTUPOBAHUE Yepe3
OOUH BepTI/IKaHbeIﬁ CTBOJI C IPUMBIKAHUEM
CIOCOBOM COETMHUTENBHOTO TPEYTOBHHUKA.
Mp/

VK-1
YK-2

J1.1J11.2
JI1.3J12.1
J12.2J13.1 JI3.2




112

Mapkieiiaepckoe obecriedeHue ropHo-
MOJIrOTOBUTENBHBIX padot. /Cp/

VK-1
VK-2

J1.1J11.2
JI1.3J12.1
J12.2J13.1 J13.2

1.13

Onpenenenue U y4et 00beMOB
BBITIOJTHEHHBIX TOPHBIX paboT
OrmpeiesieHIe OCHOBHBIX APaMETPOB MPU
HoJjicyeTe 00BEMOB M MACCHI TOPOJIBI U
HOJIE3HOTO UcKomaemMoro. OnpeaencHue
TUIOTHOCTH ¥ KO3 PUIIHEHTa pa3phIXICHUSI
HOJIC3HOTO HCKOTIAEMOT'0 M IIOPOJIBL.
Crioco0s1 onpeniesieHust 00bEMOB U MacChl
HOPO/IBI ¥ IIOJIE3HOTO HCKOIAEMOTO.
OcoOeHHOCTH onpeieNieHus] 00BEMOB IIPH
Pa3INYHBIX CIIOCO0AX BHIEMKH TOPHBIX
TOPOJI: C TIPEIBAPUTEILHBIM PHIXJICHUEM,
6e3 PBIXJICHHSI, B 3aBUCHMOCTH OT
BBIEMOYHOT0 000pynoBanus. OnpeneneHne
00BEMOB IIPHU MEPEIKCKABALIMH TOPHBIX
nopo. [lepronudeckre U reHepaibHbIe
3aMepbl 00beMOB paboT. Mapkieiinepckas
JIOKYMEHTAIUs TI0 KOHTPOJIIO TOOBIYH 1
BCKPBIIIHBIX PaboT.

/J1ex/

VK-1
VK-2

J1.1J11.2
J1.3J12.1
J12.2J713.1 J13.2

1.14

Ioxcuer 06beMa MONE3HBIX HCKOIACMBIX
Ha cknane. /TIp/

VK-1
YK-2

J1.1J11.2
J1.3J12.1
J12.2J713.1 J13.2

1.15

Onpenenenue o0beMa U3BICYCHHON
TOPHO# Macchl Ipu pa3paboTke
POCCHIMHBIX MECTOPOXKICHUI AparaMu
/Cp/

VK-1
YK-2

J1.1J11.2
J1.3J12.1
J12.2J713.1 J13.2

Paznean 2.

2.1

BriHOC B HaTypy, 3a7aHue HaIIPaBJICHUS U
KOHTPOJIb IIPOXOJKU TOPHBIX BBIPAOOTOK
PazHOBUIHOCTH pelIeHNs 3a/1a4d BEIHOCA B
HATypy U KOHTPOIS IIPOXOAKH BEIPaOOTOK.
BrIHOC B HAaTYpy NPOEKTa MPOXOIKH
TOPHOM BBIPAOOTKH MITH CKBA)KIHBI C
3eMHO} oBepxHOCTH. TpeboBaHus K
TOYHOCTH, TIPOEKTHBIC JaHHBIE, CIIOCOOBI
BBIHOCaA B HaTypy. KoHTposs pabor.
BelHOC B HaTypy NPOEKTa MPOXOIKU
MOA3eMHOI TOpHOI1 BEIpaboTku. [IpoexT
IPOXOJKH, IIOArOTOBKA HCXOIHBIX JAHHBIX,
U3MEPEHHS U 3aKPEIUICHUS 3aJaHHOTO
HarnpasieHus. CrocoObl 3a1aHust
HAIIpaBJIEHUs I0CPEICTBOM IIPOXOJUECKUX
OTBECOB U yKa3aTellel HalpaBJICHHUSI.
KoHTpoib IPOX0AKU FOPHBIX BEIPAOOTOK B
TOPU30HTAIBHON U BEPTUKAIbHOMN
IUIOCKOCTSIX

/JTex/

VK-1
YK-2

2.2

CocraBieHue mpoekTa paboyero
000CHOBaHUS Ha Kapbepe B BUIIE
PSAMOYTOJILHOM 3KCIUTyaTalliOHHOM
CETKH.

IIpenpacyer TOUHOCTH ONpeeIeHHS
KOOPJMHAT ITYHKTOB OITOPHOTO
000CHOBaHUS

Mp/

VK-1
YK-2




2.3

Mapxkueiinepckue paboTsl Ipu
THAPABIMYECKUX, OYIbI03EPHBIX,
CKPEIEPHBIX U S3KCKAaBATOPHBIX
pa3paboTKax POCCHITHBIX M.ILH.
Mapkueiinepckoe obecredeHre TopHo-
HOJATOTOBUTENIBHBIX PaboT.
Mapkiieiziepckie paboThl B IIEPHOJ
pa3pabOTKU POCCHIIN.

Omnpezenenrue 00bEMOB U3BJICYCHHON
TOPHOM MacCBhl.

/Cp/

VK-1
YK-2

2.4

Mapxkueiepckue 3aMepbl IPOXOJKH
TOPHBIX BBIPAOOTOK

Ha3naueHue 3aMepoB, UX NEPUOAUYHOCTb.
MeroaMKa Ipou3BOICTBA 3aMEPOB.
Mapxkueiaepckuil KOHTPOJIb COOIOIEHUS
MPOEKTHBIX TAPAMETPOB BEIPAOOTOK.
BpakoBka BbIpabOTOK, IPOUIEHHBIX C
OTKJIOHEHHSAMH OT IIPOEKTOB.

/JTex/

VK-1
VK-2

2.5

3HAKOMCTBO C YCIOBHBIMHY 3HAKAMH ILIAaHOB
IIpU OTKPBITOM crioco0e pazpabotku MITU.
Pemrenne ropHO- re0IOTMYECKUX 3a/1ad 110
wiany. /I1p/

VK-1
YK-2

2.6

Mapkiieliziepckie paboThl TIPU pa3padoTKe
POCCBHINHBIX MECTOPOXKEHUM AparamMu.
Pazpabotka poc CHITTHBIX
MECTOPOXKAECHUN MHOTOUePIIaKOBBIMU
Jparamu

Mapxkueinepckue paboThl B IEPUO]
pa3paboTKu pOCCHITIEH Tparoi.
ITpumeHeHue 3BYKOJIOKALUY IIPH
pa3paboTKe ITOABOIHBIX 3aJIEKEH MOJIE3HBIX
HCKOIIaeMBbIX.

MeTonbl U TEXHUYECKUE CPENICTBA IS
MapKIIEHJepCKON CbeMKU U IPOMEPOB IIPU
JOOBIYE TOJIE3HBIX HCKOMIAEMBIX CO THA
03€ep U MOpEM.

/Cp/

VK-1
YK-2

2.7

Mapkueiigepckue CbeMKH CKIIa/10B
IOJIE3HBIX MCKOMAEMBbIX

Haznauenue. Yuer no6bIuu 1ojie3HOTO
HCKOIIAeMOT0 T10 IIaxXTe, PyAHUKY. ThIbl
CKJIaJIOB C TOYKH 3pEHUS MapKIIeiIepcKkux
cbeMOK. CriocoObl CheMOK: PyJIETOYHBIN
3amep, TaxeoMeTpryecKas U mpoIIbHASL
cbeMKa. TpeGoBaHUS K TOUHOCTH.
O6paboTKa CheMOK U TMOACYET 00HEMOB
10JIE3HOTO UCKOTIAaeMOT0 Ha CKJIAJIe.
/Jex/

YK-1
YK-2

2.8

IMocTpoeHue pa3pe30B Mo IUIaHaM Kapbepa
U onpezeneHne 00beMOB 100bIYH U
BCKPBIIIHBIX TIOPOI.

Mp/

YK-1
VK-2

2.9

Ormpenenenne 00beMOB H3BICYEHHON
TOPHOM MacChl MPH THAPABIHICCKHX,
OyJIbI03EPHBIX U CKPEEPHBIX pa3paboTkax
pocchIMHBIX M.ILU.. /Cp/

VK-1
VK-2




2.10

MapkiieniepcKie 4epTexH Mo [3EMHbBIX 7 1 YK-1 0
TOPHBIX BBIPAOOTOK YK-2
Knaccuduxkarms yepTexeid, vX Ha3HaAUYCHHE
U cofiepkaHue. TUIBI IPOSKIUH ISt
MOCTpOeHHA YepTekeir. OpUruHab U
konuu. TpeGoBaHMs K XpaHEHUIO,
H3rOTOBJICHUIO, IEPUOTUUHOCTH
IIOTIOJTHEHNSI.

UYepTeku TOPHBIX BHIPAOOTOK MPH
0TpabOTKE TOPU3OHTAIBHBIX U TTOJIOTUX
w1actoB. YepTexu mpu oTpaboTKe MOIIHBIX
pyaHbIX 3anexell. O0s3aTeNbHbI KOMIUIEKT
gepTexeil MOA3eMHBIX TOPHBIX BBIPaOOTOK
LIaXThl, pyAHUKA. UTEeHHE U pelIeHne 3a/1a4
10 MapKIIeHJePCKUM IUIaHaM [0J[36MHBIX
TOPHBIX BBIPAOOTOK.

/JTex/

2.11

CocTaBieHue M1aHa Pa3BUTHS TOPHBIX 7 2 YK-1 2
pabot Ha kapbepe. /I1p/ VK-2

2.12

Omnpenenenne 00beMa H3BJICYCHHON TOPHOT | 7 4 YK-1 0
Macchl IpH pa3pabOTKe POCCHIMHBIX YK-2
MeCTOpOKAeHUit nparamu /Cp/

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. KonTpoJibHbIe BONPOCHI U 3aIaHUS

Ponb Mapkiueiinepckux paboT 1 MX 3HaYCHUE B PAKTUYECKON ESTEIbHOCTH TOPHBIX HHKEHEPOB.

[Tnan, kapTa, MacITaObl, YCJIOBHBIE 3HAKH.

A3UMYTbl HICTUHHBIA U MarHUTHBIN.

CBs13b MEXly HICTUHHBIM M MarHUTHBIM a3UMYyTaMH.

A3uMyTHI IpSIMBIE U 00paTHBIE, pyMOBI, CBSI3b MEX/y YIJIaMU U a3UMYTaMHU.

JMpeKunoHHbIE YTIIBL.

3aja4m, penaeMsble 10 TONorpaguIecKuM KapTam.

W3mepenne ANMH JMHWM CTAIGHBIMHM pYJE€TKAaMH M HUTSHBIM JaidbHOMepoM. [IpuBeneHwe mnmHMHA K

TOPHU30HTY(CTp.72, 3eNEHBIN YIeOHHUK).

9. Teomonutsl: Knaccu(pUKaNUs TEOJOIUTOB 10 TOYHOCTH, YCTPOHUCTBO U MOBEPKHU TEOJA0JIUTOB.

10. i3mepeHue ropu30HTAJIBHBIX YIJIOB CIIOCOOaMH MPUEMOB U TIOBTOpeHMH. i3MepeHne BepTHKABHBIX YIJIOB.

11. Bwunsl TEOIOJUTHBIX XOJIOB.

12. TaxeomeTpuueckasi chbéMka. OOpaboTka pe3yabTaTOB BBIYHCICHHH 3aMKHYTOIO M Pa30MKHYTOI'O TEOJOJIMTHBIX
x0710B (cTp. 100-104, 3enéHbIi yIEOHUK).

13. Husenwmpsl, ux xiaccupuKanus 1o TOYHOCTH, YCTPOHCTBO U ITOBEPKH.

14. CiocoObI reOMeTPUIEeCKOTO HUBEIIUPOBAHMS.

15. OcHOBHBIE HCTOYHHUKH MOTPEITHOCTEH T€OMETPHUUECKOTO HUBEIHPOBAHUSI.

16. Husemmposanwue |11 u IV kmaccos.

17.TlpononbHOE HH)XEHEPHO-TEXHUYECKOE HIUBEIHPOBAaHHUE.

18. Pa3OuBKa 3aKkpyrieHuil Ha Tpacce, BHIHOC MUKETOB Ha KPUBYIO.

19. HuenupoBaHue TPACChl, COCTABICHUE MPOMUIIS TPACCHI.

20. O6paboTKa )KypHAIOB HUBEINPOBAHMS.

21. HuBenupoBaHUE MOBEPXHOCTH.

22. CyuiHocts u300paxeHust pesibeda 3eMHOM TOBEPXHOCTH ropuzoHTasiMu. OCHOBHBIE (hOPMBI penbeda.

23. CBo¥icTBa rOPU30HTAJICH, HHTEPIIOIUPOBAHUE

24, Knaccudukanms MapKIeHIepcKux CheMOK IPH MOJ3eMHOM crioco0e pa3paboTKu MECTOPOKICHHUSI.

25. Ha3HaueHue OpHeHTHPHO-COSAMHUTENBHBIX CheMOK. TpeboBanus k TouHOCTH. Kitaccndukarus CbeMok.

26. OpHUEHTHPHO-COCANHUTENNbHAsT CheMKa 4epe3 OAWH BEPTHUKAIBHBIN CTBOJ (YCJIOBHUS NPHUMEHEHHs, METOJMKa
pemeHust 3aa4 MPOEKTUPOBAHUS M TNPHUMBIKAHHS, I0JEBbIE M KaMepallbHble KOHTPOJIN CHEMKH, METOANKA
00paboTKN M3MEPEHHH. )

27. OpHUEeHTHPHO-COCANHUTENbHAsI ChEMKa Yepe3 JIBa BEPTHKAIBHBIX CTBOJIA.

28.'eomeTpHuyeckue CriocoObl OPUEHTUPOBAHHUS M LICHTPUPOBAHHUS ITOI3EMHBIX CETEil MPU BCKPBITUH MECTOPOXKICHUS
HAKJIOHHBIM CTBOJIOM MJIM IITOJBHEH.

29.Tlepenayua BEICOTHON OTMETKH Yepe3 BEPTHKAJIbHBIA CTBOJ LIAXTHOM JICHTOM.

30. [Tepenaua BEICOTHOM OTMETKH Y€pe3 BEPTHKAIbHBINA CTBOJ JyinHOMepoM JA-2.

ONooR~WNE

5.2. TeMbl NHCHLMEHHBIX PA0OT




Lenu u 3agaun MapKIeiaepckoi ciyx0bl.

Pounb Mapkieiiiepckux paboT U NX 3HAYCHHUE B IIPAKTHYECKON JESTEIbHOCTH FTOPHBIX HHIKCHEPOB.

Knaccudukanuus MapKiieiaepckux cheMOK IPH MOI3EMHOM CIIoco0e pa3paboTKU MECTOPOKICHHUSI.

ITonsTue o Mapkielaepun Kak 4acTu TOPHON HAYKU.

3Ha4yeHue U posib MapKIIEHIEPCKOro Jena B PakTUKe FTOPHOT0 MPOU3BOACTBA.

OCHOBHBIE 3JIEMEHTBI OpPraHU3alMy MapKIIEHIePCKOil CITy>KObI TOPHOAOOBIBAIOIIETO MTPEATIPHUSATHS.

HopmaTuBHBIE TOKYMEHTEHI, PEriIaMeHTHPYIOIINE IESITEIbHOCTh MapKIICHIEPCKON CITyKOBI IIPEIIPHSTHH.

IToHsiTHE O TOPHOM U 3€MENBHOM OTBOAAX TOPHOTO MPENNPUSATHSL.

OdopmiieHre TOPHBIX OTBOJAOB MJs pa3pabOTKA MECTOPOXKICHHIN TOJNE3HBIX HCKOMAEMBIX: OOIINe ITOJIOKEHHUS,
OCHOBHBIC TPeOOBaHMS K ONPEACIECHHUIO T'PAHUI] TOPHOTO OTBOJA, COAEPKAHUE MPOEKTa TOPHOTO OTBOAA, MOPSIOK
YCTaHOBJICHHSI YTOYHEHHBIX I'PaHMI] TOPHOTO OTBOAA (TOPHOOTBOAHBIH aKT).

10. OTBETCTBEHHOCTD 3a HAPYIICHHUS 3aKOHOAATEIbCTRA.

©WoNoA~WNE

5.3. ®oH/1 OLEHOYHBIX CPECTB

* O1eHKa «OTIMYHOY» BBICTABIISIETCS P YCIOBUU MPABUIHHOTO OTBETA CTyAeHTa He MeHee yeM 80% TecTOBBIX 3aaHNM;
* OLeHKa «XOpOLIO» BBICTABIISETCS MIPU YCIOBUH NPAaBUIILHOTO OTBETA CTYAEHTa He MeHee 4yeM 60% TecTOBBIX 3aJaHuli;
* O1eHKa «yJOBJIETBOPUTEIHLHOY BBICTABISIETCS MPU YCIOBUY IPABUIILHOTO OTBETA CTyJAeHTa He MeHee 45%.

5.4. IlepeyeHb BHI0B OLEHOYHBIX CPEACTB

KOHTpOHLHbIe BOIIPOCHI, IPOMEIKYTOYHOC U UTOTOBOC TCCTUPOBAHNC




6. YHEBHO-METO/MYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOLY JISA)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHAasi TUTEpPATypa

ABTOpBI, COCTAaBUTEIH 3arnasue, pa3MelleHue W3zpatensctBo, rox | Koauu-Bo
JI1.1 |Bykpunckuii B.A. I'eomerpus Heap: pomnymeHo M-Bom o0pa3oBanus U Hayku P® B|M.: ['opHas kHura, 10
Ka4yecTBe YUeOHUKA JIJIsI CTYJICHTOB BY30B 2012
JI1.2 |IleB3nep M.E. I'oproe npaBo: pexkomennoBano YMO By3oB PO B kauecTse M.: T'opnas xuura, 15
yueOHMKa JUI CTYJEHTOB BY30B 2012
J1.3 |[IIyukoB JI. A., ITox3zemHas pa3paboTKa MECTOPOXKIECHUM OJIE3HBIX M.: I'opHas kHura, 8

XKexenesckuii 10. A.  |uckonaembix: nonymero YMO By3oB PO B kauectBe yueOnuka |2015
JUTSL CTYICHTOB BY30B: B 2-X T.

6.1.2. lonoJIHUTebHAS JIUTEpaTypa

ABTOpBI, COCTAaBUTEIH 3arnasue, pa3MelleHue W3zpatensctBo, roa | Koauu-Bo
JI2.1 |Jle6Genesa E.B. AHanu3 TOYHOCTH MapKIIEHAEPCKUX ChEMOK: KypC JIEKIHH Hopunsck: HUH, 23
2014
JI2.2 |JlebGenesa E.B. Mapkieiiepckue ChbeMKH B HAPE3HBIX M OUUCTHBIX TOPHBIX Hopunsck: HUH, 24
BbIpaboTkax: nomyiieHo YMO By30B PD B kauecTBe yueO. 2014

HOCOOHUS JUIS CTYAEHTOB BY30B, 00y4alOIUXCs [0 HAPaBICHUIO
MOATOTOBKY (crienmanbHoCcTH) "T"opHOE nemo" (crennanm3arnmst
"Mapkuieriaepckoe ziemno')

6.1.3. MeTroanueckue pa3paboTku

ABTODEI, COCTaBUTEIHN 3ariaBue, pa3MenieHne HsnarensctBo, rog | Komnu-Bo
JI3.1 |Hopunsckuit uaayctp. |Mapkmeinepus. OpueHTHpHO-cOeTMHUTENbHBIe cheMkn: MeTo. |Hopunsck: HUU, 18
uH-T; cocT. E. B. yKa3aHusl K IPaKTUYeCKUM padoTaM AJIs CTYIEHTOB CIIell. 2015
JleGenena "T'opHoe gemo" cnenuanm3anuii "Mapkmeiinepckoe nemo" n
"onzemuas pa3paboTKa pyIHBIX MECTOPOXKICHUIT" Bcex popm
oOyueHus
JI3.2 |Hopunbckuit unayctp. |Mapkiieiinepckoe obecnieueHue 6e30nacHocTy BeaeHus ropusix [Hopunsck: HUN, 18
uH-T ; cocT. E. B. paboT: METOJI. yKa3aHUs K IPAKTUUECKUM paboTaM JuIs 2015
Jlebenena, 10O. JI. CTyZIEHTOB crienansHocTd "T'opHOE Aemo" cnennamu3anun
Kuprununesa, A. A. "Mapxkuierigepckoe ieno"
ITeitn

6.3.1 [lepeyenb MporpaMMHOro odecrevdeHust

6.3.2 Ilepevyenb nHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

7.11532 ayauropus - MyJIbTUMEIUIHHAs yCTAHOBKA

7.21530 ayauropus - KOMIBIOTEPHBIH Kjlacc

8. METOAUYECKHUE YKA3AHUA JJISA OBYYAIOIIIAXCA 11O OCBOEHUIO TN CIHUIIJIMHBI (MOLY JISA)

OddexkTHBHOE 0OCBOSHNE JUCIUILUINHBI IPEAIOIaraeT PerysipHOe MOCEIEHUE BCEX BUIOB ayAUTOPHBIX 3aHATHH, BEIIIOJTHEHHE IIIaHa
CaMOCTOSITETIFHON paboTHI B OJHOM 00BEME U TIPOXOXKICHNUE ATTECTAIIMN B COOTBETCTBHH C KaJICHAAPHBIM Y4eOHBIM TpaduKoM.
CTyAEHTY PEeKOMEHIyeTCs O3HAKOMHTLCS CO CITMCKOM OCHOBHOM U JIOIIOJIHUTENILHOM JINTEPATypPhl U B3ATh B OMOINOTEKE U3AaHNS B
TBEPHOH KOTMH (HEOOXOAUMO UMETH MPH ce0e YNTATETBCKUI OMIET U YMETh MOJIb30BaThCS dJIEKTPOHHBIM KaTalOroM
biblio.norvuz.ru).

Hocryn x nH(bOpMaLMOHHBIM pecypcaM OUOIMOTEKH U MHPOPMAIIMOHHO-CIIPABOYHBIM cHCTEMaM ceTu «HTepHeT» opraHu30BaH B
YUTAIBHBIX 3a71aX OuOIHOTEeKH co cranoHapHbiX [IDBM, mu6o ¢ auunoro [I9BM (HoyTOyKa, INIAaHILIETHOTO KOMITBIOTEPA HITH HHOTO
MOOHJIBHOTO YCTPOWCTBA) ITOCPEACTBOM OECIIPOBOAHOTO JOCTYIA MPU aKTUBALMU MHIAMBHUIYAIbHON ydeTHOU 3anucu. [lonp3oBanue
UH(OPMALMOHHBIMH PECYPCaMHU paclIUpPsSeT BO3MOKHOCTH OCBOEHHS TEOPETHUECKOTO Kypca, BHIIIOJIHEHHUS CAMOCTOSITENBHOH paboThI
Y TO3BOJISIET TTOJYYHTh HHPOPMALIUIO JJIsl peaTn3alii TBOPYECKUX 00Pa30BaTENbHBIX TEXHOJIOTHH.

DopMBI CaMOCTOSITENILHOM PaOOTHI CTYJEHTOB 10 JAHHOM AUCIUILTHHE pasHo0Opa3Hbl. OHU BKIIOYAIOT B CEOsL:

* U3y4eHHe yueOHOH U MeTOJHIECKON JIUTEPATyPHI C MPUBJICUCHUEM JIEKTPOHHBIX CPEICTB MEPUOANIECKOI ¥ HAYIHOH HH(POPMAIIHH;
* IOATOTOBKA K JIEKLMOHHBIM, Ta00paTOPHBIM paboTaM, KOHTPOJIbHBIM MEPOIPUATHAM TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOUHON
aTTeCTalNH.

OCHOBHBIMH BHJJAMH CAMOCTOSITEIbHONW PabOTHI CTY/ICHTOB C y4acTHEM IPENOJaBaTelIs SBIAIOTCS TEKYIHe KOHCYJIbTalUH.




