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Pabouas nporpamma cocraBaeHa Ha ocHoBe OI'OC BQ mo HanpapneHHI0 nOZTOTOBKH
(cmeumanpHoctH) 21.05.04 Toproe meno, yrsepxieniioro mpuxazom MOuH PO or
17.10.2016 r. Ne 1298.

PaGouasn uporpaMMa paccMOTpeHa H OfOOpeHa HA 3aceiaHHH Kadenpbl I'€ONOrHMU,
MapKINeHACpCcKoro Aena H o0OTalllcHHs MONE3HBIX MCKomaeMbx «21» ¢despans 2017 r.,

upotokon Ne 8.
3aB. xateapoi ﬂ/ é /A, T'punras/

Pabovas nmporpaMma onofpeHa MeToaHMeCKOH koMHccHel HHCTHTYTa TOPHOTO AeNa H
TpaHcnopTa «27» ¢peppans 2017 r., npotoron Ne 9.

[Npencemarens M.E laBpumes /

PaGouas nporpaMma cocTaBlieHa: crapumii npenoaasarens Kadenpsl IMuOITH
%? { M.O®. Tynybaesa /
PenensenT: rnaeHbii Mapkwelnep I'OIT OAO «MMK»

{ A.B. Tlepmaxkos/



JIHeT perneTpaunn nimMeHennii ¥ ronoenmii

HAara. [oanuce
Ne Paznen Kpatkoe copepkanue Na npotokona atie
n/n | nporpaMmb H3MEHEHHA/ OO NHEH NS 3acenaHns -
kadenps Kadiengion
1 Ne§ ARTyanusauus y4eSHo-MeTonn eckoro 1 | No 2 —r7 .
HHQOPMALKHOHHOTO obecrievenus | or 04.10.2018 (_’éfCC.
AHCHHILIMHEI
2 No 8 AKTYaIu3aUHA yueBHO-MeToaMecKoro i | No 2 _
uHopMaUHOHHOrD obecneuenns | or 24,09.2019 ;&-/——éf—«-
JAMCUHILIHHE] ' ]
3 No 8 AKTyanusauns yueGHO-MeTOANYeckoro 1 | No | /-"f
nHpopMalmoHoro obecneuerus | 0T 04.09.2020 | ‘fZ—/e»

AHCLHITHHE]




1 Ilein ocBOEHUA JMCLUIIIMHBI

Lensto oCBOEHMS AMCLMILIMHBI SB/sSeTCS (OPMUPOBaHWE Y CTY[EHTOB 3HAaHUW O
METO/INKe ¥ TeXHWKe M3yueHUs U n300pakeHUs] HA uepTe)kax reosiorHuecKux GopM M yCIOBUM
VX 3aJ/leraHys; CBOMCTBAaX BeILeCTB, 3alOJIHAOLMX 3TU (OPMBI, U MpoLeccax, NPOXOASIIMX B
HeJpax 3eMIIn.

2 MecTo JUCHUIUITMHBI B CTPYKTYpe 00pa30oBaTe/IbHON MPOrpaMMbI MO/ JTOTOBKH
crieniamcTa

MucuunvHa «[eoMeTpusi Henp» SIBASETCS AWCLUTUIMHOW TI0 BBIOODY, BXOASAIIENH B
BapUaTUBHYI0 4YacThb Y4eOHOrO TjiaHa IMOJTOTOBKHM CIEeLMaauCcToB 1o creruanbHocTd 21.05.04
lopHoe peno cnenmanusanys Mapkiuerjepckoe zeo.

[ns  v3yueHWss  AWCUMIUVIMHBI  HeOOXOJuUMblI  3HaHWS  (YMeHHsi,  B/afieHus),
chopMuUpOBaHHbIe B pe3yabraTe U3yueHUs AWCLMIUIMH: Marematvka, ®usuka, [eosorus,
Xumusi, Pynnuunasi reonorus, I'eopesusi, HaueprarenbHasi reomeTpusi, WH)XXeHepHas U
KOMITbIOTepHasi rpaguka.

3HaHus (yMeHUsi, B/afieHus1), TIOJyYeHHbIe TIPU W3yueHUU JaHHOW JUCLIUTUIMHBI OyayT
HEOOXOMUMBI [ijIi W3yUeHWs [AUCLUIUIMH: Mapkieliziepckoe obecrieueHre 0e30MacHOCTH
BefleHUs1 TOpHBIX pabot, [eomerpusauuss MIIV, PairioHa/sbHOe HCIOIb30BaHUE TPUPOJHBIX
pecypcos.

3 Komnerenuuu oOyuarmomerocs, ¢(opmupyembie B pe3yJbTare OCBOeHHUS
AMCIUIUVIMHBI M IJIaHHPYyeMble pe3y/bTaThl 00yueHHus

B pesynbrate OCBOeHHsl [JUCLMIUIMHBI «['eoMeTpusi HeZip» OOyuaroUNACs [JO/DKeH
00s1a/1aTh CIeyIOMMMHI KOMIIETeHLISIMHU:

CTpyKTypHBI
1 571IeMeHT [TnaHupyeMble pe3y/bTaThl 00yueHus
KOMIIeTeHL[UU

OITK-4 roTOBHOCTBIO C eCTeCTBEHHOHAYUYHbIX MO3ULIUK OLIeHWBATh CTPOEHUe, XUMUYeCKU U
MHHepasbHBIA COCTaB 36MHOM KOPbI, MOp(doornueckie 0COOEHHOCTH U TeHeTUUeCKHe THIIbI
MeCTOPOXKJeHUI TBepAbIX 0JIe3HBIX WCKOMAaeMbIX MPU PelleHUH 3a/jau Mo paloHa/lbHOMY U
KOMITJIEKCHOMY OCBOEHMI)

3HaTb MuHepanbHbIM COCTaB MeCTOPOXK/IeHHH T0/Ie3HBIX MCKOTaeMbIX;
OCHOBHBIe reo/Ioru4YecKye NpoLecchl;

[TpocTpaHCTBeHHbIE XapaKTePUCTUKY PYAHbBIX TeJl, YCIOBUs 3a/leraHus
T10JIe3HBIX MUCKOMaeMbIX

YMeThb PaboTarhk C reosiornueckoi JOKyMeHTaruew;

PaboTarh C TeKCTOBOM U rpaduuecKoi reoiornueckou JOKyMeHTal[Hel;
OnpezensaTe TOPHOTEXHUUECKHUE U TH/IPOTe0Ioruueckre YCIOBYs 3a/ieraHus
MITN

Bnagets HaBbikaMu pabOTHI C Te0/IOrHYeCKOU JOKyMeHTaIhe;
HaBbikamMu oripeziesieHHst paliMOHAIBHBIX CXeM Pa3BUTHsI TOPHBIX paboT Ha
OCHOBe U3y4eHUs re0/IornyeCcKrx ycioBuM 3aneranust MITU

OITK-5 roToBHOCTBIO MCII0/Ib30BaTh HayYHbIe 3aKOHbI U METO/bI IPH T'e0/I0r0-TIPOMBIIIIEHHOM
OLIEHKe MeCTOPOKJEeHUI TBep/IbIX T0JIe3HBIX MCKOTaeMbIX M TOPHBIX OTBO/IOB

3HaThb OTarbl U CTaJVH reoyioropa3BegouHbIX pa60T;
HOpMaTI/IBHLIe IMpaBOBbI€ AKThI B 00/1aCTH reo/IoruuecKoro H3y4eHus,
HOpMaTI/IBHbIe IMMPpaBOBbI€ dKThLI B 00/1aCTH MCI0/Tb30BaHUS Heap U

OKpY>Karolllel Cpe/ibl

YMeTb AHanu3upoBaTh FOPHO-Te0IOTUUYeCKHEe YC/I0BUSI MECTOPOXKIeHHH




Bnagets

HaBbikamu oripe/iesieHust paljuoHa bHbIX U 3¢ (eKTUBHBIX CXeM Pa3BUTHS
TOpHBIX PabOT Ha OCHOBE 3aKOHOB M MHBIX HOPMATHBHBIX TIPABOBLIX aKTOB B
00J1aCTH Te0/IOTUUeCKOT0 U3yUeHUsT HeJp;

HaBbikamu oripeziesieHUst paljiOHaMbHBIX U 3 (eKTUBHBIX CXeM pa3BUTHS
TOPHBIX pabOT Ha OCHOBE 3aKOHOB Ml MHBIX HOPMAaTHUBHBIX IMPABOBBIX aKTOB B
00/1aCTH T€0/IOTHYECKOTO U3yUeHHsI HeJIp U THIPOreo/IorHUeCKUX yC/IOBUH
3aneranus MITN

[TK-1 BnaseHremM HaBbIKaMH aHa/ir3a TOPHO-Te0JI0rMueCKUX yC/I0BUHM TIPU SKCILTyaTaljuOHHOU
pa3Beke W J00bIUe TBEPABbIX I10JIe3HBIX HCKOTIAEMBIX, a TakKKe TPH CTPOWTENbCTBE U
9KCIUTyaTalliy T0/13eMHbIX 00beKTOB

3HaTh

MeTOAbI HU3MepEeHHUs U OHPO6OBHHI/IE[;
METO,Z[I:I HU3MepeHHnsa 1 OHpO6OBaHI/IH, MeTOAbI KO/JIMYECTBEHHOI'O BhIPa>KeHHS
M3MEHUMBOCTU MOKA3aTe/Iel 3a/1eXXu

YmeTnb

CocTaBnsTh TOpHO-TeOMeTprUUecKre TpadrKy pa3MellleHusl T0JIe3HbIX
KOMIIOHEHTOB;
BbISIBASITH MPOCTPaHCTBEHHbIE 3aKOHOMEPHOCTH pa3MelleHUsl [oKa3aresnen

Bragets

HaBbikamu aHa/iM3a TOPHO-Te€0I0rMYeCKUX YC/I0BUM TIPU SKCTUTyaTal[MOHHOM
pa3Befike ¥ o00bIUe TBEP/BIX MOJIe3HBIX NCKOTIAeMbBIX

[MIK-7 yMmeHHeM oOIpe/ie/isiTh TPOCTPAHCTBEHHO-TeOMEeTPHUUeCKoe TIONOKeHHe O0ObeKTOB,
OCYIIeCTBIATE HeoOXoAMMBIe reosie3ndyecKre M MapKileliepckie n3MepeHus, 00pabaTbiBaTh
Yl UHTEPIIPETUPOBATh UX pPe3y/bTaThl

3Hatb Crnoco0bl MapKILeljepCKIX 1 reo/ie3nueCcKiX U3MepeHH;
CrniocoObl  ompefiesieHUsT TIPOCTPAHCTBEHHO-TEOMETPUYECKOTO  I0JIOKEHHUs
PYZHBIX TeJ;
TexHOOrMI0 MPOMU3BOACTBA MapKIileijlepckux paboT; rpaBu/ia TeXHUUeCKOM
5KCIUTyaTalliy MapKIleijepckoro o00opyz0BaHust
Ymets ITpaBr/IBbHO NMPOX3BOAWTE MapKIlleliZlepCcKue U reofe3ndeckre U3MepeHus;
[TpaBU/ILHO UHTEPNPETUPOBAaTh pe3y/IbTaTbl MapKIIeHepCKUX ChbeMOK
Bnazets MeTogamy MapKIleijepCKUX U reoie3nyeCKUX U3MepeHUid;

Metozamu  ompefiesieHHsl TIPOCTPAHCTBEHHO-TEOMETPUYECKOTO  TTOJIOXKEHHS
PYZHBIX 3a/exel;

HapbikamMu He0OXOAMMBIMU TIPYU 00pabOTKe pe3y/ibTaToB MapKILeH1epCcKo-
reo/ie3M4eCKMUX CbeMOK B IPOrPaMMHOM 00ecrieueH!H

[ICK-4.1 roTOBHOCTBIO OCYILECTB/ISTh TIPOM3BOJCTBO MapKIIIeH1epCKO-Teoie3ndecKux pador,
orpeZie/isiTh IPOCTPaHCTBEHHO-BPEMeHHbIe XapaKTepPUCTUKU COCTOSIHUS 3eMHOW MOBEPXHOCTH
Y HeJIp, TOPHO-TEXHUUECKUX CHCTEeM, TIO/I3eMHBIX U Ha3eMHBIX COOPY>KeHWH M O0TOOpaXkaThb
yH(OpMaLIMI0 B COOTBETCTBUU C HOPMAaTUBHBIMU TPeOOBaHUSIMU

3HaTh

Bce BuibI MapKiLieiiiepcko-reosie3uueckux pador;

Metozapl  omipefiefieHHsi  TIPOCTPAaHCTBEHHO-BPEMEHHBIX  XapaKTePUCTUK
COCTOSIHUSI 3eMHOM TTOBEPXHOCTH Y HeJIp;

Metozpl oripefieieHUsI M HaXOXJAeHWs B TPOCTPAHCTBe TMOA3eMHbIX U
Ha3eMHBIX COODPY)KEHWM W OToOpakaTb WH(OPMAL[MI0 B MapKIleHaepCcKoi
JIOKYMeHTalu1

YmeThb

[TpaBUIBHO MPOW3BOAWTE MapKIleliepCcKo-reofie3nuueckre paboThl;
[Tpou3BoaUTL HEOOXOIUMBIE CHEMKH Ha TIOBEPXHOCTH U B HEJIpaxX 3eMJIH;
[IpaBubHO Y KaueCTBEHHO  BBINOJHATH  pacueTbl W OMNpeJensTh
TPOCTPaHCTBeHHbIE XaPAKTEPUCTUKH COCTOSTHUS 3eMHOM MOBEPXHOCTU U HeJIp

Bagetsb

[TpreMamu BBITIO/IHEHUSI BCeX MapKIlei1epCcKo-reo/ie3uyeckux pabor;
HaBblkaMi CbeMKM Ha TIOBEPXHOCTU U B HeApax 3eM/IM U OTOOpaXkaTh
vH(dOopMaluio rpaduuecky;

HaBbikaMu BefleHUs] BCeX BHU/IOB MapKIIeH1epCKUX paboOT M HaBbIKAMU ISt
MIPaBU/ILHOTO  OTIpe/ieJieHHsT  TIPOCTPaHCTBEHHO-BPEMEHHBIX XapaKTepUCTHK




| cocTOSsIHYISI 3eMHOIA TTOBEPXHOCTH U HEJIp

[ICK-4.4 TrOTOBHOCTBIO OOOCHOBBIBAaTH W HCIIO/b30BaTb METOJbl T'€OMETPU3aluM U
MPOTHO3MPOBaHUS pa3MelleHusI TT0Ka3aresieli MeCTOPOXKAEeHUs B TIPOCTPAHCTBe

3HaTb OO01111ie METO/IbI TeOMETPU3ALINH;

MeTozbl reoMeTpu3aliui HeJp W MPOTHO3WPOBAHMUS MPOCTPAHCTBEHHOIO
pasMellleHs [T0Ka3aTesien;

MeTtozabl  reomeTpu3allid U TPOTHO3MPOBaHHSI ~ KauyeCTBEHHOIO
pasMellleHys NT0Ka3aTesield MeCTOPOXK/IeHHsI B IPOCTPAHCTBe

YMmeTb [TpaBUMbHO O0OOCHOBBIBATH TIPUMEHEHWE MeTO[0B TeOMeTpU3aluu U
TPOTHO3MPOBAaHUsl pa3MellleHHs] T0/e3HOr0 KMCKONaeMOro W TPUMEHSITb
CYILeCTBYIOLI[ME METO/Ibl FeOMeTpU3aLuH1

Bnagets [IpyeMaMy NpPOTHO3MPOBaHMWSl pa3MelleHHs I0/Ie3HOr0 MCKONaeMoro B
PYJHBIX Teslax;

HaBblKaMy ¥ 3HaHUSMH KOMITBIOTEPHBIX TEXHOJIOTMH [Jisi OTOOpa)keHUst
COPOTHO3MPOBAHHBIX TOKa3aTesiell pa3MelleHusi MU B IPOCTPaHCTBe

[ICK-4.5 crnocoOHOCTBI0  aHa/lW3UpOBaThb U TUIM3UPOBATh  YCAOBUS  pa3paboTKu
MeCTOPOXKJeHUH TOJIe3HBbIX MCKOIMAaeMbIX /ISl UX KOMIIJIEKCHOTO WCII0/Ib30BaHMs, BBIIOTHATD
pas/iMyHble OL[eHKU HeJlpOI0/Ib30BaHusl

3HaTb MeToab!I OL[eHKY HeZ|pOI0JIb30BaHus;
MeTo/bl U yC/IOBUSI pa3paboTKu MecTopoxkaeHus [11;
MeTo/1bl ¥ YCJIOBUSI KOMIJIEKCHOTO MCMOJIb30BaHust MTTU

YmeTb [TpaBW/IbHO OLIeHWBaTh YC/I0BUsA pa3paborku MIIN;
[TpaBU/IBHO TUITU3UPOBATh YC/I0BUs pa3pabotku MITU st KOMITIEKCHOTO
VICII0/1b30BaHUsI

Bnagets [Ipyemamy aHanM3a pa3/M4HOM [JOKyMeHTalM{d IIpU OLieHKe YCI0BUW
pa3pabotku MIIH;

[TpuemMamu CO3/1aHUSI MapKIIeHIepCKON OKYMeHTAluu MpH pa3paboTke
MIIN 1 ero KOMILJIEKCHOI'O MCII0/Ib30BaHUS;

[MlpuemMaMu ¥ HaBblKAMKA TIpU aHa/lW3e YCJIOBMM pa3pabOTKU U
BBITIOJIHEHUU OLIEHOK HeJPOIIo/Ib30BaHUSI U CO3/laHUsl MapKIlel/[epCcKou
JOKYMeHTalWu

4 CTpyKTypa U Coiep)KaHue JMCLUIIUHbI

OO0111ast TPY0EMKOCTb JUCLIUTITMHBI COCTAB/ISET 4 3aueTHbIe eMHUIBI 144 akaj|. 4acoB,
B TOM UHCJIe:
- KOHTaKTHasi paboTa — 57,2 akaJi. 4acoB:
— ayAuTopHas — 54 akKa/i. 4yacos;
— BHeayaUTOpHas — 3,2 aKa/|. 4acCoB;
— camocTosTe/bHas pabora — 51,1 akaz. 4acos;
— MOArOTOBKA K 3K3aMeHy — 35,7 aka/. yaca.



AynutopHast

KOHTaKTHast paboTa
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1 Obume cBejeHNs IO TEOPUN TIPOEKLIUH, 9
TIPUMEHSIEMbIX B TOPHOU T€OMETPUU
1.1 Beegenue l13yueHrie OCHOBHOM U OIIK-4; OTIIK-5;
TOTIO/THUTE/TbHOW JINTEPATYPhI HK-1; 1IK-7;
9 | 2 2 Mo AUCLMIIMHE, KOHCTIeKTa TICK-4.1;
e TICK-4.4;
IICK-4.5
1.2 TIpoeKIuy € YUC/IOBBIMU OTMETKaMH VI3yueHre OCHOBHOU U OIIK-4; OIIK-5;
[IOTIOJTHUTE/TbHOM JIUTEPaTyphbl 1K-1; 1IK-7;
9 | 4 10 10 |no guciummnze, koHCekTa | PelleHHe 3a7,a4 1o Teme [ICK-4.1;
e TICK-4.4;
I1CK-4.5
1.3 Tonorpaduueckrie MOBEPXHOCTH VI3yueHre OCHOBHOM U OIIK-4; OIIK-5;
TOTIOTHUTETbHOW JINTePaTyPhbI HK-1; TIK-7;
9 | 2 10 10 Ino gucimrumnze, koHcekra | PelleHye 3azau no Teme | TICK-4.1;
et TICK-4.4;
I1CK-4.5
1.4 AddurHHbIE TTPOEKIUH. N3yueHue OCHOBVHOI‘/’I u Tpadrueckue OIIK-4; OIIK-5;
BeKTOpHbIe TPOeKIUH [IOTIO/THUTE/IBHOM IUTEPATYPEl o cTpoeHHs TOPHBIX HK-1; 1IK-7;
9 | 4 4 8 Ino guCLUIIIMHE, KOHCIIEKTa BHIDABOTOK B POEKIIHSIX HCK'4-1§.
nexuuit 10 TeMe [1CK-4.4;
IICK-4.5
1.5 AKCcOHOMeTpHUYeCKHe MPOeKL|H. 9 | 4 4 8  [M3yueHue OCHOBHOU U I'paduueckue OIIK-4; OIIK-5;
Crepeorpaduueckie MpOeKIIHH. [IOTIO/THUTE/IbHOM JINTePaTyphbl|  TIOCTPOEHHS FOPHbBIX [IK-1; IIK-7;
110 ZIVICIIATIINHE, KOHCTIeKTa | BBIpaboTOK B rpoekiusix | LICK-4.15
ek 110 Teme TICK-4.4;




I1CK-4.5

Wtoro no pa3peny

BrimosiHeHBI BCe

16 28 38
TIpaKTUUeCKre paboThl
2 T'eomMeTpus 3ajieraHusi MECTOPOXKIEHUN
T10J1e3HBIX MCKOMAaeMbIX
2.1 T'eomeTpus pyIHOM 3a/1eXKU. l13yuyeHrie OCHOBHOM U PelneHvie 3a/iau OIIK-4; OTIIK-5;
[IOTIO/THUTE/TbHOM JTUTEPATYPhl|  aua myTHYe CKIM U 11K-1; 1IK-7;
2 8 13,1 |qo JMCLIATIIMHE, KOHCITeKTa rpadbuueckum %CC:JII(:; 11’
TeKLUI -
u! criocof6amu 1o Teme [ICK-4.5
BrimonHeHs! u
Hroro no pasgeny 3allUILeHbI
MPaKTHYeCKHe paboThI
[TpomexxyTouHas
n 9 18 36 51,1
TOr0 10 KypCy (cemectp 9) ’ arTectauus (3K3amMeH)
IToaroroBKa K 3K3aMeHy 35,7 35,7
BHKP 3,2
HWroro nmo gucuuninHe 18 36 51,1 144




5 Oopa3oBare/ibHbIe H HH)OPMAaIHOHHbIE TeXHOIOTHH

1. TpapuLoHHBIE 00pa3oBaTe/IbHbIE TEXHOJIOTHH OPUEHTUPYIOTCS Ha OPraHU3aLyio
oOpasoBaTesbHOrO — TIpoLiecca, TpPeATo/araloilyl0 TMpsMyH0  TPaHC/ASLWI0  3HAaHUA — OT
TiperiofiaBaresisi K CTyAeHTy (TPeMMYIeCTBeHHO Ha OCHOBe OObSCHUTELHO-UUTIOCTPAaTUBHBIX
MeToZIoB 00yueHus1). YueOHast JeATebHOCTb CTyAeHTa HOCUT B TaKUX YCJIOBHUSIX, KaK MPaBUIIO,
penpojyKTUBHBINA XapakKTep.

@®opMbI yueOHBIX 3aHATHI C UCI0/IHb30BaHHEM TPAJAHI[HOHHBIX TEXHOIOTUI:

WHudpopmaiyonHas  jleKUWsi —  MOC/AeloBaTe/ibHOe — U3/I0KeHWe  MaTepuasa B
JVICLIUTIJIMHADHOW JIOTHKE, OCYIIeCTB/IseMOe MPeUMYIeCTBeHHO BepOa/sbHBIMHU Cpe/iCTBaMH
(MoHoJIOT TIperoziaBaTess).

CemmHap — Oeceja TiperofiaBatenss U CTY[EeHTOB, 0OCyXJeHWe 3apaHee
TIO/ITOTOBJIEHHBIX COOOIIEHWI TI0 Ka)kKAOMY BOIMpPOCY TUIaHa 3aHATHS C eJUHBIM [JIs BCeX
riepeyHeM peKOMeH/lyeMoi 00s13aTesTbHOU U [JOTIONTHUTE/TbHOM JTUTepaTyphl.

[IpakTHueckoe 3aHsTHeE, MOCBALLEHHOE OCBOEHUIO KOHKPETHBIX YMEHWH M HaBBIKOB 10
TIpe/I/IOKEHHOMY aJITOPUTMY.

2. TexHo/1I0THM TPO0/IEMHOr0 00y4eHHs — OpraHu3alisi 00pa3oBaTeIbHOTO TPoLiecca,
KOTOpasi TpeArosaraeT MOCTaHOBKY MPOO/IeMHBIX BOTIPOCOB, CO37laHHe y4eOHBbIX MpoO1eMHbBIX
CUTyaLH [i/1s1 CTUMY/TMPOBaHMS aKTUBHOW NT03HABaTe/IbHOU [1eSiITe/IbHOCTH CTYJEHTOB.

@®opMbl  y4eOHBIX 3aHATHI C HCIO/JIB30BAHHEM TeXHOJIOTHH MpP0o0/IeMHOro
o0yueHuUs:

[TpobsemMHast /eKUWsi — HW3/I0KeHWe Marepuasna, TIpejrioiarariiee IMOCTaHOBKY
npo0JIeMHBIX M JIUCKYCCHOHHBIX BOIPOCOB, OCBEIl€HWe pPAa3/JUUHbIX HAyUHBIX I10JXO/0B,
aBTOPCKHEe KOMMEHTapHUM, CBsi3aHHble C pa3/UYHbIMM MOZEISIMU HHTepIipeTaliyd H3yyaeMoro
Marepuarsna.

[lpakTyeckoe 3aHsiTHe B (opMe TpaKTHKymMa — OpraHusanusi yueOHON paboThI,
HarpaB/ieHHass Ha pellleHWe KOMIUIEKCHOW yueOHO-TI03HaBaTe/lbHOM 3afiauu, Tpelyroiield ot
CTyZleHTa PUMeHeHHs KaK HayYHO-TeOpeTHUeCKUX 3HaHWH, TaK U MPaKTUUeCKHUX HaBbIKOB.

3. ViHTepaKTHBHBbIe TeXHOJIOTMM — OpraHu3anusi 00pa30oBaTeNbHOrO TIpoLecca,
KOTOpas TpejrionaraeT akTMBHOE M HeJMHENHOe B3aMMOJENCTBUE BCeX YYaCTHUKOB,
JOCTIDKEHHE Ha 3TOW OCHOBE JIMUHOCTHO 3HAUMMOTO /il HUX 00pa30BaTe/lbHOTO pe3ysbTara.
Hapsiny co crienuany3vpoBaHHBIMM TEXHOJOTMSIMUA TakKOrO pofia MPUHLIMI WHTepaKTUBHOCTH
NPOC/IE)KUBAETCSI B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTe/IbHBIX  TEXHOJIOTHM.
VIHTepakTUBHOCTD T0/jpa3yMeBaeT CyObeKT-CyOneKTHbIe OTHOIIEeHHUsS B Xofie 00pa3oBaTe/bHOTO
rporiecca U, Kak cjieZicTBue, (JopMUpOBaHUE CaMOpa3BUBAOLLeNCs MH(OPMaLMOHHO-PeCypCHOU
cpefpbl.

@®opMbI  yuyeOHBIX 3aHATHH C HCIOO0/Jb30BaHHEM  CHelHa/IM3UPOBAaHHBIX
WHTePaKTUBHbBIX TEXHOJIOTHIi:

Jlekiusi «oOpaTHOM CBSI3W» — JIEKLMS—TIPOBOKaIUs (M3/I0’KeHWe MaTepuasna C 3apaHee
3ar1aHUPOBaHHBIMU oImMOKaMm), nekuusi-becena, NeKLUS-AUCKYCCHS, NeKLysI-
ripecCKoH(epeHIusl.

CeMMHap-IMCKYCCHSI — KOJJIEKTUBHOe 00Cy)K/leHHe KakKoro-jmbo CIOpPHOTo BOIIPOCa,
nipo0sieMbl, BbISIBJIeHHe MHEHUH B Tpyre (MeXrpyMIoBOM AMasor, JUCKYCCHS KakK CIIop-
JlAasor).

4. HHpopManHOHHO-KOMMYHHKAI[HOHHbIE 00pa3oBarTe/ibHble  TEXHOJIOTHH —
opraHu3anusi 00pa3oBaTeIbHOTO MPOLiecca, OCHOBAHHAs Ha TIPUMEHEHUH CIelMani3upOBaHHbBIX
TIPOrPaMMHBIX CPeJl U TEXHUUeCKUX CPe/ICTB PaboThl C MH(OpMaLue.

®opmbl y4eOHBIX 3aHATHI C UCIIOIb30BaHWEM HH(OPMAaIIOHHO-KOMMYHHUKAL[IOHHBIX
TeXHOJIOTHM:

Jlekuysi-BU3yanu3alysi — U3J/I0KeHHe COZlep)KaHUsl COMNPOBOXKJAETCsl Ipe3eHTaLuei
(ZemoHcTpaLMell yueOHbIX MaTepyasoB, Mpe/CTaB/leHHbIX B PA3/IMUHbIX 3HAKOBBIX CUCTEMax, B



T.U. WITIOCTPAaTUBHbIX, FpadmueCcKux, ayauo- U BUieoMaTepraoB).

Hp dKTHU4YeCKoe 3dHATHe

B (Qopme Tpe3eHTal — TIpeJCTAaB/IeHHUe pe3y/bTaToB

TIPOEKTHOM WM HWCC/Ie/l0BaTeNbCKOW [1esITeJIbHOCTU C MCIO0J/Ib30BaHUEM CIeljaIu3upOBaHHbIX
MIPOrpaMMHBIX Cpef,.

6 YueOHO-MeTOANYeCKOe 00ecriedeHHe CaMOCTOATe/TbHON PadoThl 00yJaromuxcst

Mo puctyrvHe «'eoMeTpusi Help» TMPeNyCMOTPEHa ayAWTOpHAash U BHeayJUTOpHast
caMmocTosTe/TbHast paboTa 00yyaroIuXCs.

TpyJOeMKOCTb CaMOCTOSITeIbHOM pabOThI CTYZEHTOB 10 Y4eOHOMY IJlaHy COCTaBJIsieT
51,1 akaz. yac.

[TprimepHasi CTPyKTypa U COJepKaHue pa3/ienioB JUCLIUIIUHBL:

Kopn,
TeMblI

Pa3pnen/Tema
JUCLIUTIMHEI

CopepxaHue

P1

OO611e cBe/ieHUs 110 TEOPUH MPOEKLIWM, TPUMeHsIeMbIX B TODHOM reOMeTpUU

1.1

Beegenue

CYH.[HOCTB MnpeaMeTa M €ro 3Hd4deHHe Hd BCeX CTaAuAX
OCBOEHUA MeCTOPOXXEHHUA. I/ICTOpI/IH BO3HHMKHOBEHHSA U
Pd3BUTHA T'€eOMETDUH HEAD

1.2

[Ipoekuuu ¢ 4MCI0BBIMU
OTMEeTKaMu

[Tpoekuys Touku. IIpoekiys npsmon. B3aumHoe ronoxeHue
MpsiMoii ¥ TOUKW. B3ariMHOe mosioykeHue TIpsiMbIX. [Tpoekiiys
[JIOCKOCTH. B3anMHOe TO/0)KEHWe IIJIOCKOCTH C TOYKOM,
MpsIMOM W TUIOCKOCTbIO. JIOCTOMHCTBA U HEAOCTaTKU
MPOEeKIMY C YNCTOBBIMA OTMETKaMU

1.3

Tonorpaguyeckue
TIOBEPXHOCTHU

OO6me  cBefieHHs. MeTOAbl  TOCTPOEHHUS  W30JMHHM
[MOBEPXHOCTH Tornorpaduyeckoro ropsiJKa.
MareMaTiueckie  J1eHCTBUS c  TomorpaduuecKumMu
MOBEPXHOCTAMU. B3aumHOe TM0/I0KeHWe TOBEePXHOCTU C
TOYKOM, MPSIMOM, TIJIOCKOCTBIO

1.4

AddrHHbIE TPOEKLIWH.
BekTopHbIe TpoeKLu

Ob6mmume monokeHus. AdduHHbIe KOOpAWHATHI. CIOCOOBI
MOCTPOeHUsT u300pakeHUs. [JOCTOMHCTBA YW HEJOCTaTKU
adUHHBIX TIPOEKIIUH.

OO6me mo/oKeHust. I[TocTpoeHWe BEKTOPHOM TPOEKIHH
rOpHBIX BbIPabOTOK. [JOCTOMHCTBA U HEJOCTaTKU

1.5

AKCcOHOMeTpHUecKyue
TIPOEKLIUH.
Crepeorpacdurueckue
TIPOEKLNU

Cy1HOCTb aKCOHOMeTPUUEeCKOro NIPOEKTUPOBAHUSI.
[MToka3zarenu uckaxxeHusi. KocoyrosbHble ¥ TIPSIMOYTO/bHbIE
npoekuu. IlocTpoeHre aKCOHOMETPUYECKHUX —IPOEeKLU
rOpHbIX BbIPAOOTOK. PellleHWe MeTpUueckKUX 3afady B
aKCOHOMeTPUUEeCKUX MPOEKIUSX. HocTouHcTBa 5|
He/I0CTaTKA aKCOHOMeTPUUYEeCKUX TIPOeKIIH.

Crepeorpaduyeckre CeTKU M UX npuMmeHeHue. IToctpoeHue
1300paXeHU C TIOMOIIBI0  CTepeorpaduuyeckoil CeTKH.
[Tepexof oT crepeorpadryeckoil POEKLU K N300payKeHHI0
MJ0CKOCTU B  IulaHe. [IOCTOMHCTBA M HeJOCTAaTKU

cTepeorparyecKrx MPOeKIUi

P2

FEOMETPI/IH 3ad/IeraHus MECTOPOMQHI/If/'I I10J1I€3HBIX MCKOIIde€MbIX

2.1

I'eomeTpust pyIHOM
3aexxu

['eomMeTpuueckre W TPOCTPAHCTBEHHbIE XapaKTePUCTUKU
3anexu. VIHKIMHOMeTpuUecKasi CheMKa CKBa)kuH. ['paduku,
XapakTepusywiye GopMy 3a/eXXd U ee MPOCTPaHCTBEHHOe
nosiokeHne. Ckiafuatass (Qopma 3aneraHus IJ1acTOB.

CMmeleHus M1acToB




CamocrosTesibHasi paboTa 3aK/IFOUaeTCsi B U3yYeHUH PEeKOMEH/YyeMOW UTepaTyphl IO
TeMaTHKe TIPaKTHUYeCKUX 3aHSATUN U B BBITIOJTHEHUU JOMAIITHUX PadOT M0 AUCLUTIIAHE.

[TepeueHb MpaKTHUeCKHUX paboT:

. TopHO-TeomeTpruecKye 3a/jauu B MPOEKL[UHU C UNCTOBBIMU OTMETKaMU.

. [opHO-TeomeTpryecKye 3a7jaui Ha IOCTPOEHUE TOMOITOBEPXHOCTEM.

. [TocTpoeHue ropHbIX BIPabOTOK B apPUHHBIX MPOEKIIUSX.

. [TocTpoeHue ropHBIX BEIPAOOTOK B aKCOHOMETPHUUECKUX TPOEKITUSX.

. TopHO-TeomMeTpruecKye 3a/jau Ha Ompe/iesieHre MOLHOCTeN 3a/1eXHU.

. FeomeTpu3atusi Gopmbl PYAHOMN 3a/TEXU.

. [opHO-TeomMeTpruecKyre 3a/jaui Ha reOMeTPU3aLvi0 CK/IafuaThiX HapyIleHU!.
[TepeueHb BOIIPOCOB K 3K3aMeHY:

. Lenu v 3ajaun reoMeTpyy HeAp KaK HayYHOU JUCLIUTIIMHBI

. [Ipoekiiusi TOUKHM B TIPOEKLUSAX C UNCTOBBIMU OTMETKAMHM.

. [Tpoekuusi NpsiMOl B MPOEKLIUSX C YMCJIOBBIMHA OTMETKaMHU.

. B3ariMHOe nosiokeHUe MpsIMbIX B IPOEKLUSIX C UAC/TOBBIMU OTMETKaMU.

. B3armHoe nono)xeHre NpsiMOM U TIJIOCKOCTU B MIPOEKLUSIX C YMCIOBBIMU OTMETKaMU.

. [ToBepxHOCTH TONOrparyeCcKoro NnopsijKa.

. [Jnst pellieHrs1 KaKWX BOTIPOCOB TOPHOTO Jie/la UCTIOb3yeTCsl CII0KeHUe Tororpaduueckux

NOOUT R WN =

N O U A LN

TOBEPXHOCTEM.

8. 15151 pellieHUMs1 KAKMX BOMIPOCOB FOPHOTO Jle/la UCI0/b3yeTCsl BbIYMTaHUe Tororpaduyeckux
TOBEPXHOCTEM.

9. 1551 pelleHUs1 KAKMX BOMIPOCOB FOPHOTO Jlefla UCI0/b3yeTCsl YMHOXKeHHe Tororpadruyeckux
TIOBEPXHOCTEM.

10. 55 pellieHUsi KAKWX BOMPOCOB FOPHOTO /ie/ia UCIIO/Ib3YeTCsl ie/ieHue Tornorpaduyeckux
NOBEPXHOCTEHN.

11. Ob1ue ceeeHust 00 abbUHHBIX MPOEKIUSIX.

12. BekTOpHbIe NIPOEKL1Y, UX [TPaKTUUeCKOe Ha3HaueHue.

13. AKCOHOMeTpHYeCKHe TIPOEKIIUHU.

14. OnpefienieHre KOOPVHAT TOYEK IepeceyeHNs: BepTUKaIbHOM CKBaKUHBI C 3a/1€XKbIO0.

15. T'eomeTprueckue 371eMeHThI U [IapaMeTphl 3a/1eXU.

16. T'unicomeTpuyeckue I1aHbl 3a/1€KU, METO/bI UX IT0CTPOEHUS.

17. MOLLHOCTE 3a/1e)XU U eé BUJbI.

18. T'nyOuHa 3aeraHusi.

19. MlnkmMHOMeTprYecKas: CbeMKa CKBayKHH.

20. ITocTpoeHHe ruricomeTpuyecKoro IjiaHa U30MOLLHOCTH.

21. B3anMHOe Noo)KeHre NpsSIMOM U TOUKU B MPOEKLUAX C UACIOBBIMU OTMETKaMH.

22. PermieHne ropHO-TeOMeTpUYeCKUX 3a/jauy B aKCOHOMEeTPUYeCKUX MPOeKLUsX.



7 OueHoOUHbIe CPeACTBa /AJisl MPOBeJeHNs MPOMe)XXYTOYHOU aTTeCTaluu
a) IlnanupyemMblie pe3y/ibTaTbl 00ydYeHHs M OLIEHOYHbIE CPe/CTBA //Isl POBeAeHHs MPOMEe)KYTOUHOM aTTeCTal[Uu:

CTpYKTYpPHBII 5/1EMEHT
KOMITeTEeHL[UU

[TnanupyeMble pe3y/bTaThl 00yUeHUst

OueHOYHBIEe Cpe/CTBa

OITK-4 - rOTOBHOCTb C eCTeCTBeHHOHAYUYHbIX TO3ULIMI OL|eHUBaTh CTPOeHUe, XMMHUUYeCKUM M MUHepaJIbHbIN COCTaB 3€MHOM KOpBI,
Mopdonoruueckre 0C00eHHOCTH 1 TeHeTUYeCKHe THUITbl MeCTOPOKeHHH TBep/IbIX M0Jie3HbIX MCKOTIaeMbIX TP pellieHrH 3a/jau 10 paljioHaIbHOMY
Y KOMIIJIEKCHOMY OCBOEHMIO

3Harb MuHepabHbIA COCTaB MeCTOPOXK/AEeHHH [TprMepHbIii epeueHb BOMPOCOB K 3K3aMeHy
T0JIe3HBIX UCKOMAeMbIX; 1. T'eoMeTpuyeckre MapaMeTpbl W 3JIEMEHTHI 3ajieraHusl 3ajleXKeu.
OCHOBHBIE reoyIoruuecKye rpoLecchl; CriocobbI ompeZiesieHNst 37IeMeHTOB 3a/leTaHusl.
IIpocTpaHCTBEeHHbIE XapaKTePUCTUKU PYJHBIX 2. 'HKIMHOMeTpUYecKasi CbeMKa CKBaKHH.
TeJI, yC/I0BUA 3a/1eraHkA T10/1€3HbIX MCKOMAeMbIX | 3 ['eomeTpu3alivsi TIJIOCKOCTHBIX (opMm 3aseranusi. IlocTpoeHue
TUTICOMETPUUYECKUX TJTaHOB KPOBJ/IU U TOYBBI, [JTAHOB M30MOIIIHOCTEH.
4. Cknafuatasi popma 3asieraHusi. DJieMeHThI CK/IafIOK.
5. 'eomeTpu3anus CKIagoK.
Y™meTb Pabotarhb c reosiornyeckoi JOKyMeHTal1ei; [TpyMepHbIii NepeueHb MPaKTUUYECKUX 3a/laHuM
PaboTarh C TeKCTOBOM U rpaduueckoi 1. PemmieHne ropHO-reoMeTpUYeCKUX 3a/lad B MPOEKLUU C YUC/IOBBIMU
reoJIOrMuecKou JOKyMeHTaluew; OTMeTKaMH.
OrnpeziesiATb TOPHOTEXHUYECKUE U 2. PemeHue TOpHO-reOMeTpUUYECKUX 3a/ad Ha IIOCTpOeHue
rUjporeosoruueckue ycioBus 3aneranus MIIW | TononoBepxHOCTeH.
3. 'eomeTtpu3aiiyisi (GOPMbI PYAHOMN 3a7EXKHU.
Bnagets HaBbikaMu pabOThI C reosiorHyeCcKoi [TprMepHbIii NepeueHb MPaKTUUECKUX 3a/laHuiN

JIOKyMeHTaL1ew;

HaBbikamu oripeziesieHyst paliiOHaIbHBIX CXeM
Pa3BUTHS TOPHBIX pabOT HAa OCHOBE HU3yUeHHS
reo/IorHYeCcKUX ycioBui 3aneranvss MITA

1. TTocTpoeHye TOPHBIX BLIPAOOTOK B a))MIHHBIX MPOEKIIHSIX.

2. ITocTpoeHue rOpHBIX BBIPAOOTOK B aKCOHOMETPUUECKUX TIPOEKI[USIX.
[IpuMepHBIii TepeyeHb BOMPOCOB K 3K3aMeHy

1. OnpepeneHne KOOpAWHAT TOUYEK TMepeceyeHusi CKBaXKUHbI C
3aJ1eXbI0.

2. Onpejenenve reoMeTpUYeCKHX MapaMeTpPOB 3a/ieXkKU 0 [JaHHBIM
pa3BelouHOro OypeHusl.

3. ITpoekTHpOBaHVe HaTlpaB/I€HHbIX CKBAXKHH.

4. OmnpefeneHve JMHUM BbIXOJA I7lacTa MOJ HaHOCHI (WM Ha




CTpyKTypHBIH 371eMEHT
KOMIIEeTeHLIUU

[TnaHupyeMble pe3y/bTaThl 00yUeHUs

OrjeHOUHBIe CpefiCcTBa

MOBepXHOCTh). ITocTpoeHMe 11/1aHOB 30Ty OHH.

OITK-5 - TOTOBHOCTELIO UC

HCKOITdeéMbIX M T'OPHBIX OTBOA0OB

I10J/Ib30BATb HAYyUYHbI€ 3dKOHBI U METOAbI IIpU FEOHOFO-HPOMBIMHEHHOﬁ OLleHKe MECTOPO)KAEHI/Iﬁ TBEPAbIX IMOJI€3HBIX

3HaTb OTarnbl U CTaJjUM I'eo10ropasBe/jouHbIX paborT; ITprMepHBIii epeyeHb BOMPOCOB K 9K3aMeHy
HopMmatuBHBIe 1TpaBoOBbIe aKThl B 00/1acTH 1. I'eomeTpu3aLiys MOLJHOCTHU 3a/I€KU [10/1Ie3HOI0 MCKOI1aeMOoro.
Fe0I0rn4eCcKoro u3yveHus; 2. 'eomeTpu3arys r71yOUHBI 3aieraHus 110J1e3HOr0 HCKOIaeMoro.
HopmariBHBIe PaBOBEIe aKThI B 06/1aCTH 3. IHKMHOMeTpHUuecKas CbéMKa CKBayKVH.
MCTIO/b30BAHUS HE/IP U OKPY)KAIOILlel cpefipl 4. AsumyTanbHas crepeorpaduueckas cetka Bynbda. Pemenue 3agau
TP TIOMOLLY CeTKHU.
5. Tonsipubie cTepeorpaduueckrie ceTKU. VX TpuMeHeHUe TIpU
06paboTke HGOJBIINX MAaCCUBOB TJIOCKOCTHBIX 3/1EMEHTOB.
Ymetb AHanusupoBars rOpHO-reojioruueckue ycnosus | 1. ['eomeTpusariyss MOLLIHOCTH 3a/1€KU I10/1e3HOr0 UCKOIaemMoro.
MeCTOPOX/IeHNH 2. 'eomeTpu3ariys r/1yOHHBI 3aeraHus 1M0JIe3HOT0 MCKOTIaeMoro.
3. ITocTpoeHue TOPHBIX BHIPAOOTOK B a)(UHHBIX MPOEKIIUSIX.
4. ITocTpoeHue ropHbIX BEIPAOOTOK B @aKCOHOMETPHUECKUX MPOEKIUSIX.
Bnagets Hasbikamu orpefiesieHUs paljuOHaIbHbIX U 1. AsumyTanbHas crepeorpaduueckast cetka Bynbda. Pelienue 3aiau

3G GEKTUBHBIX CXEM Pa3BUTHSI TOPHBIX pabOT Ha
OCHOBe 3aKOHOB M MHBIX HOPMaTHUBHBIX
TIPABOBBLIX aKTOB B 00JIaCTH re0/IorHiYeCcKoro
W3yueHUs HeJlp;

HaBbikamu oripe/iesieHUsI paljuoHaIbHbBIX U

3¢ GheKTUBHBIX CXeM Pa3BUTHS FOPHBIX paboOT Ha
OCHOBe 3aKOHOB 1 MHBIX HOPMaTHUBHBIX
TIPAaBOBBIX aKTOB B 00/1aCTH reo/iornyeckoro
W3yueHusl HeJIp U TUAPOTe0/IoTHYe CKUX
ycnoBui 3aneranust MITU

TIPY TIOMOLLY CeTKH.
2. TTocTpoeHue ropHbIX BBIPAOOTOK B ah(HUHHBIX MPOEKIIUSIX.
3. TTocTpoeHHe TOPHBIX BHIPAOOTOK B aKCOHOMETPUUECKUX TIPOEKIUSIX

IIK-1 - B/IaleHUEM HdBBIKAMHW dHAJ/IN3d T'OPHO-T'e€0J/IOrNn4Y€eCKUX YC]IOBI/Iﬁ IpH 3KCH]IyaTaL[I/IOHHOI‘/JI ,I[O6BI‘—II/I, nepepa60TKI/I TBEPABIX IMOJI€3HBIX
HMCKOITId€MBbIX, CTPOUTE/IbCTBA W 3KCITyaTalllK ITOA3€MHBIX 00LEeKTOB

3HaThb

| METOALI HN3MEPEHUS U OHPO6OBaHI/ISI;

| TIpuMepHBbIii IepeyeHb BOMPOCOB K IK3aMeHy




CTpyKTypHBIH 371eMEHT

[TnaHupyeMble pe3y/bTaThl 00yUeHUs

OrjeHOUHBIe CpefiCcTBa

KOMIETeHL[UU
MeTo/p1 U3MepeHUst U OTIPOOOBaHUsI, METO/IbI 1. T'eomeTpuueckve MapameTpbl U S5/€MEHTHI 3ajieraHusl 3aexei.
KOJINUeCTBEHHOTO BbIpa’KeHUsI U3MEHUMBOCTH Crioco0bl ompe/iesieHust 37IEMEHTOB 3a/leTaHwusl.
TIOKa3aTesiel 3a/1exxu 2. IHK/MHOMeTpuYecKasi CbeMKa CKBayKUH.
3. MeTtozb! IoCcTpoeHUst O/I0K-AMarpaMM y4acTKOB MeCTOPOXKEHHH.
4. OrmnpefesnieHWe KOOpPAMHAT TOUYEK I[lepeCceueHUs] CKBaXKUHBI C
3aJ1eXbI0.
YmeTs CocTaB/siTh FOPHO-TeOMeTpUUecKre rpa(uku [TprMepHBIN NepeyeHb MPaKTUYeCKUX 3a/laHni
pasMell|eHus 110/1e3HbIX KOMIIOHEHTOB; 1. TopHo-reomeTpuueckve 3ajaud B TIPOEKLUM C YUCIOBBIMU
BBISIBNATHE MPOCTpaHCTBEHHBIE 3dKOHOMEPHOCTH | OTMETKaMHU.
pasMmellleHus TToKa3aTesien 2. [opHO-reoMeTpryecKye 3a7jlaui Ha MOCTPOEHUE TOMOTIOBEPXHOCTEM.
3. 'opHO-reomeTpuyeckye 3a7,aud Ha reOMeTpr3aLMI0 CKJIa{uaThbIX
HapylleHun
Bnagets HaBbikamu aHamv3a ropHO-TreoIoruyecKux ITprMepHBIli NTepeyeHb BOIIPOCOB K 3K3aMeHy

YCIOBUM MPU 3KCILTyaTallMOHHOM pa3Beke 1
J00BIUe TBEP/BIX MOJIe3HBIX KCKOTTAeMbIX

1. TTocTpoeHue reo/IOTHUECKOr0 pa3pesa 1o pe3y/bTaTaM
OTIpoOOBaHUS.

2. TIpoeKIMH C UKWC/IOBBIMH OTMETKaMH.
rpaflyripoBaHKe, 37IEMEeHThI 3a/IeTaHMsl.

[Ipoekumu TPSIMBIX,

3. Tlpoekmmu tuiockoctei. CriocoObl 3a/laHUSI  TUIOCKOCTEH U
TIOCTPOEHHe.
[TK-7 - ymeHreM ompeZiesisiTh TPOCTPAHCTBEHHO-TeOMeTPHYUEeCKOe TI0JIOXKeHHe 00BEeKTOB, OCYIIIeCTB/ISTh He00X0IUMbIe Teo/ie3uueCcKre U
MapKIlleljepckre u3MepeHusi, 00pabaTbiBaTh U HHTEPIIPETUPOBATH UX Pe3y/bTaThl
3HaTb CriocoObI MapKIIeHIepCKUX U Teofie3uue CKUX 1. TIpoekiuu mockoctedd. CriocoObl 3afjaHUs  TIIOCKOCTEH U
V3MepeHul; TIOCTPOEHHe.
Crnioco6b! orpe/iesieHHs IPOCTPaHCTBEHHO- 2. HKnMHOMeTpHrYecKasi CbeMKa CKBa)kKUH.
TEOMETPHHECKOTO IOIOKEHHS PYLHBIX TET, 3. ITocTpoeHyre M30/IMHKIY METOJOM MHOTOIPDaHHUKOB.
TexHonoruio MpoM3BOACTBa MAPKIIENJEPCKUX | 4 [eomeTpu3aLiyisi MOLHOCTH 3a/I€XKH T0IE3HOTO HCKOMAEMOTO.
pabor; TpaBH/lad TEXHMIECKOU SKCITyaTalin 5. 'eomeTpu3arnyis ryIyOMHBI 3aeraHus 10JIe3HOTO MCKOTIaeMOTo
MapKIIIeiiepckoro 000pyaoBaHust
YmeTb [TpaBU/IbLHO MPOM3BOAUTL MapKilelgepckue U | 1. PellleHue rOpHO-TeOMeTPUUeCKUX 3a/lau Ha orpejiesieHre

reoze3nyeckre n3MepeHud;

MOIIJHOCTEM 3a/1eXHU.

[TpaBW/IbHO UHTEPNPETHUPOBATh Pe3y/IbTaThl

2. PemieHrie ropHO-reOMeTpUYECKHX 3a/la4 B MPOEKLUU C UKCIOBBIMU




CTpyKTypHBIH 371eMEHT
KOMIIEeTeHLIUU

[TnaHupyeMble pe3y/bTaThl 00yUeHUs

OrjeHOUHBIe CpefiCcTBa

MapKMEﬁAepCKHX CbeéMOK

OTMEeTKdMH.

Bragets

MeTogamMu MapKIlleliepCKUX U reojie3ndeckKux
Vi3MepeHul;

MeTtogamMu  oripefiesieHUsT  TIPOCTPaHCTBEHHO-
reoMeTPHUEeCKOTO TIOI0)KeHUs PYAHBIX 3a/1eXel;
HaBbikamMu He0OX0IUMBIMH TTPH 00paboTKe
pe3y/bTaToB MapKIIei/1epCKO-Teo/ie3ude CKUX
CbeMOK B IPOrpaMMHOM obecrieueHUH

1. T'uncomeTpuuecKye T1aHbl TOBEPXHOCTEN 3a/1eXH.

2. OripenesieHde JMUMHUM BbIXOZAA TlacTa TMOJ HaHOCHI (WM Ha
MOBEPXHOCTH). [TocTpoeHue T1aHOB U30T/Ty OHH.

3. 'eomeTpu3aLiyisi MOILIHOCTHU 3aJ1e)KU MOJIe3HOr0 UCKOIaeMoro.

4. TeomeTpu3anusi r1yOUHBI 3a/1eraHust TI0JIe3HOTO UCKOTIaeMoT0.

[TICK-4.1 - rOTOBHOCTBIO OCYIIECTB/ISITh POMU3BO/ICTBO MapKIIIeH1epCKO-Teoie3uueCcKUx paboT, ornpe/ie/iaTh IPOCTPaHCTBEHHO-BPEMEHHbIe
XapaKTepUCTUKU COCTOSIHUSI 3€MHOM MOBEPXHOCTH U HeJIp, TOPHOTEeXHUUeCKUX CUCTeM, TIOA3eMHbBIX U Ha3eMHBIX COOPY)KeHHH U 0ToOpakaThb
WHGOPMAIHIO B COOTBETCTBUY C HOPMAaTHBHBIMU TPeOOBaHUSIMU

3HaTb Bce Bu/ibI MapKIlelifiepcKo-reofie3uue cKux ITprMepHBIii epevyeHb BOIIPOCOB K 3K3aMeHY
pabor; 1. Crioco0wI oripeziesieHust 3IeMEeHTOB 3aJleTaHus T1acTa.
Metozbl oripefiesieHUs IPOCTPAHCTBEHHO- 2. OnipefiesieHrie MOIITHOCTH TI/TacCTa.
BpeMeHHbIX XapaKTePUCTUK COCTOssHUA 3eMHOM | 3. OmpeziesieHye 3/1eMeHTOB 3ajieraHusi CKIaJKu
TIOBEPXHOCTHU U HeJp;
Mertoppb! oripefiesieHNs U HAXOXK/eHNs B
NIPOCTPAHCTBE I10/|3eMHbIX U Ha3eMHBbIX
COOpY’KeHUH 1 0ToOpa)kaTb MH(OPMALUIO B
MapKIleljepcKor JOKyMeHTal[u1
YmeTsb [TpaBW/IbHO  TPOW3BOAUTHL  Mapkiieigepcko- | 1. CriocoObl orpesiesieHust 31eMEeHTOB 3a/leraHust T1acTa.
reofiesnueckuie paboThl; 2. THK/IMHOMeTpHUUeCKast CbeMKa CKBaKUH.
[Tpou3BoguTL  HEOOXOAWMBbIE CheMKH  Ha | 3. PellleHHe rOpHO-TeOMeTPUUYEeCKHX 3a/jad B MPOEKIUN C YUCTOBBIMU
TIOBEPXHOCTHU U B HeJipax 3eMJIu; OTMeTKaMHU.
[TpaBM/IbHO U KaueCTBEHHO BBITMOMHATH pPacueThbl
Y OIIpeJie/IsiTh [IPOCTPAaHCTBEHHbIe
XapaKTePUCTHUKU COCTOSIHUSL 3eMHOM
TIOBEPXHOCTHU U HeJp
Bnagets [Ipyemamy BBHITIOJIHEHMS BCeX MapKileiepcko- | 1. PerieHre ropHO-reoMeTpruyecKrX 3a/iad B MPOEKLIUU C YUC/IOBBIMU

reojie3uyeckux pabor;

OTMEeTKdMMU.




CTpyKTypHBIH 371eMEHT
KOMIIEeTeHLIUU

[TnaHupyeMble pe3y/bTaThl 00yUeHUs

OrjeHOUHBIe CpefiCcTBa

HaBbikaMu ChbeMKU Ha TTIOBEPXHOCTH Y B He/lpax
3eM/TH u oToOpaxkaTh “HbOpMalLIIIo
rparuecky;

HaBbikamu Be[jeHHsI BCEX BUZIOB
MapKIei1epCKUX paboT ¥ HaBbIKaMU JiJIst
TIPaBU/ILHOTO OTIPe/iesIeHusi POCTPaHCTBEHHO-
BpPeMEeHHbBIX XapaKTepUCTUK COCTOSIHUSI 3eMHOM
TIOBEPXHOCTHU M HeJ[P

2. ITocTpoeHue ropHbIX BbIPabOTOK B ah(hUHHBIX MPOEKLIUSIX.
3. ITocTpoeHne TOPHBIX BHIPAOOTOK B aKCOHOMETPUYECKHUX TTPOEKIIHSIX.

IICK-4.4 ToTOBHOCTBIO 000CHOBBIBATh 1 HCITIO/Ib30BATh MEeTOAbI FreOMETPHU3adLIMK U TIPOTHO3HMPOBAHUA pd3MEIleHUA TroKa3saresei MEeCTOPOXXIEeHWA B

IIPOCTPaHCTBe

3Hatb OO011ie MeTO/IbI TeOMeTPHU3aLuu; [TpyMepHBbIii TepeueHb BOMPOCOB K 3K3aMeHY
MeTtoapl reoMeTpusaluu Hesp U | 1. 'eomeTpu3alys MOLLIHOCTH 3aJIe)KH1 I10JIe3HOr0 MCKOMaeMOro.
NPOrHO3MpOBaAHNA MPOCTPAHCTBEHHOTO | 2, ['eomeTpu3ariys I/1yOWHBI 3a/7IeTaHUs TI0JIe3HOTO UCKOTIaeMOoT 0.
pa3sMelLieHHs] [T0Ka3areJIer; 3. TeomeTpu3anusi TJIOCKOCTHBIX (opM 3aseranusi. [locTpoeHue
Mertoze! reomeTpusalu U TpOTHO3MPOBAHMS | rpyrICOMETPUYECKHX [/IAHOB KPOBJIM U TOYBBI, [/IAHOB M30MOLHOCTEH.
KauecTBeHHOTO  PasMelljeHus  MOKasaTenedl | 4 [eomerpusalst CKIa/IOK.
MECTOPOKAEHUS B IIPOCTPAHCTBE 5. Onipe/ie/ieHre IMHUAM BBIXO/A T1/1aCTa 0/, HAHOCKI (/M Ha

TIOBEPXHOCTB).

YMmeTb [IpaBunbHO 000CHOBBIBaTh npuMeHeHve | 1. PellleHMe TrOpHO-TeOMeTpUUYECKMX 3aJad Ha OrpejereHue
METOZIOB TeOMeTpU3allid M TMPOTHO3MPOBAHUS | MOIIHOCTEH 3a/exXu.
pasMellleHHs1  T0JIe3HOr0  uckornaemoro U | 2. [eomeTpusanusi popmMbl DySHOU 3a/1€XKHU.
MIPUMEHSITh CyLLeCTBYIOL[1E MeTozbl | 3. PellileHre ropHO-reoMeTpHUUYeCKUX 3a/iay Ha TeOMeTpr3aLiuio
reoMeTpU3aLu CKJ/Ia/luaThIX HapyLIeHW.

Bnagets [Mpuemamu  TIpOrHO3WpOBaHUs  pa3mMeleHus | 1. TlocTpoeHue HarIssAHOTO W300pa’keHHs TOPHBIX BBIPAOOTOK B

T0/Ie3HOT0 UCKOTIAaeMOro B PyAHbIX Temax;
HaBbikamMu ¥ 3HaHUSIMU KOMITbIOTEPHBIX
TeXHOIOTUM ISt oToOpakeHHst
CMIPOTHO3MPOBAHHBIX TOKa3aresel pa3MeleHust
Y B IPOCTPAHCTBE

ahdYHHBIX TPOEKLIMSIX.
2. TloctpoeHue 00BEMHOTO W300pa)XEHUH TOPHBIX BBIPAOOTOK B
AaKCOHOMETPHUYeCKUX TIPOEKIHSIX.

[TICK-4.5 criocobHOCThIO aHATM3UPOBATh M TUITM3UPOBATh YC/IOBHUS pa3pabOTKH MECTOPOXKAEHUH M0J/Ie3HBIX MCKOMaeMbIX /ISl X KOMITJIEKCHOTO
VICTI0/Tb30BaHMs], BBITIOJIHSITh Pa3/IMUHble OLIeHKW HeIpOTOIb30BaHUs




CTpyKTypHBIH 371eMEHT

[TnaHupyeMble pe3y/bTaThl 00yUeHUs

OrjeHOUHBIe CpefiCcTBa

KOMIETeHL[UU
3HaThb MeTopbI OLIeHKH HeJIpOTM0/ib30BaHus; [TpuMepHbIii epeyeHb BOIPOCOB K 3K3aMeHy

MeTtob1 u yCJI0BUS pa3paboTku | 1. CTpyKTypHbIe 3/IeMeHThI TororpadudeCcKoi TOBEPXHOCTU 3€MJIH.

Mectopoxaenus [1U; OcHoBHbIe ¢hopMbI pesibeda.

MeTtob1 v yCI0BUS KoMruteKcHoro | 2.Crioco0bl oripe/iesieHusl 37IeMEHTOB 3a/ieTaHus TUIacTa.

rcnosab3oBanus MITN 3. Haxoxx/ieHre KOOpAMHAT TOUEeK TepeceueHusi CKBaXKMH C MJIaCTOM
Ymetb [TpaBUBHO OIlEHMBATh YCIOBUSI pa3paboTky | [TpyuMepHbIi repedyeHsb MpaKTHUeCKUX 3a/JaHUM

MIIH; 1. TopHo-reoMeTpuuecKuWe 3ajjaud B TMPOEKUWU C YHCIOBBIMU

[TpaBUBHO TUMW3UPOBATH YCIOBUS pa3pabOTKH | OTMETKAMHU.

MIIN p1s1 KOMILJIEKCHOT'O MCII0J/Ib30BaHUS 2. [opHO-reoMeTpryecKye 3a7jlaui Ha MOCTPOEHUE TOMOTIOBEPXHOCTEM.
Bnagets [Ipuemamu aHanv3a pa3iW4yHOM JOKyMeHTaluu | [IpumepHbIi epeueHb NPaKTUUECKUX 3aJ,aHUN

TIpU OLieHKe ycyioBui pazpabotku MITU;
[Tpuemamu CO3laHust MapKIlel/jepcKoi
JOKyMeHTaluu mpu paspabotke MIIU u ero
KOMILJIEKCHOTO MCTO/Ib30BaHMS;

[TpremMamMy ¥ HaBbIKaMHU TIPU aHaMU3e YCIOBUI
pa3paboTku u BBITIOJTHEHUU OLIEHOK
He/IpOI0/Ib30BaHUs u CO3JaHUs
MapKileljepckoi JOKyMeHTal[u1

1. Tloctpoenwe o00BeMHOrO W300pa’keHHs TOPHBIX BBIPAOOTOK B
adPUHHBIX TIPOEKIUSX.

2. Tloctpoenve o00beMHOTO W300pa)keHUs] TOPHBIX BBLIPAOOTOK B
aKCOHOMETPHUYeCKUX MPOeKLUsX.

3. PemeHne ropHO-reoMeTpuyeCcKux
MOIITHOCTEeM 3a/IeXKu.

4. TeomeTpu3ariyis GOpMbI PYZAHOM 3a/1eXU.
5. T'opHO-reoMeTpUyeCcKre 3a/1aud Ha TeOMeTPU3aLuI0 CKIaAdaThbiX
HapyLLeHUH.

3a/lad  Ha  OMpe/ie/IeHUe




0) ITopsifoK NpoBeAeHHs MPOME)KYTOYHOM aTTeCTaluH, I0Ka3aTe/Id U KPpUTepHH
OLICHUBaHMS:

IIpuMepHas CTPyKTypa M cojep)kaHHe MyHKTa:

[IpomexyTouHast —arTecTalus IO [AUCLUIUIMHE «[eoMeTpusi Hegp»  BK/IOYaeT
TeopeTHUeCKre BOIIPOCHI, MTO3BOJISIOIIYE OLJeHUTh YPOBeHb YCBOEHHs 00yUaroMMHUCS 3HaHUM, U
NpaKTUYeCcKWe 3a/laHusi, BBISB/SIONIME CTerleHb C(OPMHUPOBAHHOCTH YMEeHWM W BiafleHuH,
MIPOBOZAUTCS B JOpPMe 3K3aMeHa.

OK3aMeH 10 JaHHOW AWCLUIIMHE TIPOBOAUTCSI B YCTHOW (pOopMe 10 3K3aMeHal|MOHHBIM
OuneraM, KaKAbld U3 KOTOPBIX BK/IOYAeT 2 TeOpPeTHUeCKHWX BOIMPOCA W OZIHO TPAKTHYeCKOe
3aZlaHue.

IToka3saren M KpUTepHH OLleHMBaHMsA K3aMeHa:

— Ha OLEHKYy «oTan4yHo» (5 06asioB) — oOydaromuiics JeMOHCTPUPYeT BBbICOKHMA
ypoBeHb C(HOPMHUPOBAHHOCTH KOMITETEHL[MI, BCECTOPOHHee, CHCTeMaThyeckoe M Tmybokoe
3HaHWe Yy4yeOHOro Marepuasna, CBOOOJHO BBITIO/IHSIET TpaKTUUeCKWe 3ajlaHusi, CBOOOJHO
orepupyeT 3HaHUSIMH, YMEHUSIMU, TIPUMeHsIeT UX B CUTyaLMsIX MOBbIIIIEHHOW C/I0’KHOCTH.

— Ha OL|eHKY «xopommo» (4 6ania) — oOyyaroluiicsi eMOHCTPUPYeT CpeIHUI yPOBEeHb
c(OpMHUPOBaHHOCTH KOMITIETEHLIMI: OCHOBHbIE 3HaHUs, YMEHUs OCBOEHbI, HO J[IOMyCKarTCs
He3HauuTe/bHble OIIMOKWA, HETOUHOCTH, 3aTPyJHEHWs TIpYU aHAJUTUUECKUX Orlepalusx,
TepeHoCce 3HaHUI U YMeHUI Ha HOBble, HeCTaHZApPTHbIE CUTYALUH.

— Ha OLEHKY «YAOB/IeTBOPUTEeIbHO» (3 0Oasia) — oOydarouiics AeMOHCTpPUpYeT
TIOPOTOBBIA YpOBeHb C(OPMUPOBAHHOCTH KOMIIETEHLMI: B XOZle KOHTPOJIbHBIX MepOIpUSTHI
JIOTTyCKAIOTCsl OLUIMOKM, TIPOSIB/ISIETCST OTCYTCTBUE OT[e/IbHBbIX 3HAHWM, YMeHWid, HaBBIKOB,
00yuaroI[uiiCsl WCTIBITHIBAET 3HAYWTe/bHbIE 3aTPyAHEHHs TIPH OIEepUPOBAaHUM 3HAHUSIMU U
YMEeHUSIMU TIPU UX TlepeHOCe Ha HOBble CUTYaLIWH.

— Ha OLIEHKY «HeyAOBJIETBOPUTEJBHO» (2 Oaina) — oOy4arou[uiicss AeMOHCTPUPYET
3HaHus He Oosiee 20% TeopeTUYECKOTO MaTepuasa, AOIMYyCKaeT CylleCTBeHHble OILIMOKH, He
MO)KeT T10Ka3aTh UHTeJ/IeKTya/IbHble HaBbIKU pellleHus MPOCThIX 3a/au.

— Ha OIL[eHKY «HeyJAOB/JIeTBOPUTEeAbHO» (1 6ann) — oOyyaromuiicss He MOKeT T0Ka3aTh
3HaHWs HAa YPOBHE BOCIPOM3Be/eHHWs M 00bscHeHHs1 MHGOPMAalMy, He MOXKeT TI0Ka3aTh
VHTeJUIeKTyaslbHble HaBbIKU pelleHUs TIPOCThIX 3a/jau.

8 YueOHo-MeTOAMUYECKOe M HH(OPMAIHOHHOE 00ecreueHHe AU CIUILTHHBI

a) OcHoBHas MTeparypa

1. A6pawmsH, IO. Teomerpusi Heap. 'eomerpusaiyst (GOpMbI M YC/IOBUM 3ajieTaHUs
3a/1eXXu [DJIeKTPOHHBIM pecypc] : yuebHoe mocobue / IO. AbpamsH, [I.M. Boposckuii, E.H.
TomukoBa. — OseKTpoH. AaH. — Mocksa: MUCHUC, 2018. — 18 c¢. — Pexum pocryna:
https://e.lanbook.com/book/108050.

2. AbpamsH, [.O. Teomerpus Henp. OOujas MeToAMKa TreoMeTpU3aLUM  HeJp
[DnekTpoHHBINA pecypc] : yuebHoe mocobue / I.O. AbpamsH, .M. bopoBckuii, E.H. Tomukosa.
— OnekTpoH. pgaH. — Mockea: MUCHUC, 2018. — 42 c¢. — Pexwum pgocryna:.
https://e.lanbook.com/book/108050.

3. AbpamsH, IO. T'eomerpusi Hefp. [logcyeT W yueT [JBW)KEHMs 3arlacoB IOTE3HBIX
HCKOTIaeMbIX [DneKTpoHHbIN pecypc] : yuebHoe ocobue / I.O. A6pamsiH, .M. bopoBckuii, E.H.
TonukoBa. — OneKTpoH. AaH. — Mocksa : MUCUC, 2018. — 24 c¢. — Pexxum poctyna: https://
e.lanbook.com/book/108049.

0) lonoiHUTe/IbHAA IUTEpPaTypa

1. bykpuHckuii B.A. 'eomeTpus Heip: YueOHUK [i/1s1 By30B. — 3-e U3[., iepepab. u o1, —
M.: N31-B0 MOCKOBCKOIO TOCyZapCTBEHHOT O TOPHOro YHUBepcuTeTa, 2002. — 549 c.

2. Bykpunckuit B.A. T'eomerpusanus Heap. IIpaktuueckuii Kypc: YuebHoe mocobue asist
BY30B. - M.: U3nartensctBo MITY, 2004. — 333c.


https://e.lanbook.com/book/108049
https://e.lanbook.com/book/108049
https://e.lanbook.com/book/108050
https://e.lanbook.com/book/108050

3. PoroBa, T. b. Teomerpusi Hezmp. OcoGeHHOCTH TeOMETpPH3aLMK  YTONBHBIX
MecTopoxkaeHuit: yuebHoe mocobue / T. B. Porora, C. B. IllaknenH. — Kemeposo : Ky3I['TY
umenun T.@. T'opbaueBa, 2018. TekcT : 371eKTpOHHBIN / JlaHb @ 3/1€KTPOHHO-OMOMMOTEUHAS
cuctema. URL: https://e.lanbook.com/book/115156.

B) MeToanueckne yKa3aHus
1. MeTtogunueckue yka3aHWsl /JIsi BBITIOJTHEHHs MPAaKTHUeCKUX paboT IpefCcTaB/ieHbl B
TIpUIoKeHuu 1.

r) IIporpammMHoe obecnieueHue u THTepHET-pecypChl:
NHurtepHeT-pecypchl:
— MexayHapoaHasi cripaBoyHasi cuctema «Ilonmpen» polpred.com otpacib «O6pa3oBaHue
Hayka». — URL: http://education.polpred.com/.
— HanuonanbHasi MHGOpMaljMOHHO-aHaIMTUUeCKas cucteMa — POCCUNCKMM WHJEKC Hay4YHOIO
yutupoBanus (PMHLI). — URL: https://elibrary.ru/project risc.asp.
— IMouckosas cuctema Akagemusi Google (Google Scholar) — URL: https://scholar.google.ru/.
— NHdopmanmonHas cucrema — EjuHoe okHO fiocTymna K MHGOpMaLMoHHbIM cuctemMaMm — URL:
http:window.edu.ru/.
— @epepanbHOE TOCYAApCTBeHHOe OromkeTHoe yupexxzeHune «®dejepasbHblii  WHCTUTYT
TIPOMBIILIJIEHHOW COOCTBEHHOCTU». — Pexkum foctyna: https:/www . fips.ru/

[TporpaMmHOe obecrieyeHue:

Hanmenosanue 110 Ne morosopa CpOK [ieMCTBHYS JTML[EH3UU
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
[-757-17 ot 27.06.2017 27.07.2018
[1-593 ot 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
Kaspersky Endpoint Security | 1-300-18 ot 31.03.2018 28.01.2020
auist busHeca - Crangaptabid | [1-1347-17 ot 20.12.2017 21.03.2018
[1-1481-16 ot 25.11.2016 25.12.2017
[-2026-15 ot 11.12.2015 11.12.2016
7Zip cBOOOZHO pacmipocTpaHsiemMoe | 6eccpouHo

9 Marepua/ibHO-TEXHUUYECKOe 00ecreueHre JUCHUTTHHBI
MartepHa/bHO-TEXHHUYECKO0e 00ecneyeHre JUCIIMIIMHBI BK/THOUYAeT:

Tvn v Ha3BaHUWe ayJINTOPUU OcHalleHMe ayJuTOpUn

YuebHast ayuTOpUst Jiis | TexHuueckue — cpeAcTtBa  OOyueHMs, — CayXKalue  JJis

TPOBeJ|eHUs 3aHATUM | TIpeACTaBIeHUs yueOHOM vHbopMaluu OosbITION

JIEKL[MOHHOTO THIa ayoUTODUU:  MY/IbTUMe[WIHble  CpeACTBa  XpaHEeHus,
repefjaul W TIpeACTaBleHUs yuyeOHOM  umH(OpMaLum.
Crieriasim3upoBaHHasi Mebesib

YuebHas ayfuTopus ansi | Texauueckre — cpeAcTBa  OOyueHuWsi,  CiayxKailue  Ijist

TIpOBe/IeHUst TpakKTUUeCKUX | TIpe/iCTaB/IeHusI yueOHOM vH(opMalu OosIbIIIO0M

3aHATHN ayJUTODUU:  MY/JbTUMeJUIHble  Cpe/iCTBa  XpaHEeHu,
repejaud W Tpe/CTaBieHWs yuyeOHOM  wuH(OpMaLUK.
CrneupanusupoBaHHas Mebesb

YyeOHast ayAUTOPHSI st | KommbroTepHasi TexHWKa C Tlaketom MS  Office, c

IPYNIOBLIX U WHAUBUAYAIbHBIX | OAK/IIOUEHWEM K ceTh «lIHTepHeT» M C [OCTYyOM B

KOHCYJ/IbTaLIUH, TEKYII[ero | 1eKTPOHHYI HHGOPMAaLIMOHHO-00pa30BaTe/lbHY0  Cpeay

KOHTPO/JISI W TIPOMEXXYTOYHOU | yHuUBepcuteTa. Criel{uam3upoBaHHast MebeJtb

arTecTauuu

[Tomeluienue Jiist | KomnbroTepHass  TexHuka ¢ maketoM  MS  Office, c



https://www1.fips.ru/
http://education.polpred.com/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
http://education.polpred.com/
https://e.lanbook.com/book/115156

CaMOCTOSTe/IbHON paboThI

MOAIK/TFOUeHeM K CeTH «VIHTepHeT» MW C JOCTYIIOM B
3/IEKTPOHHYI0 MH(OPMaI[MOHHO-00pa30BaTe/lbHYI0 Cpefy
yHuBepcureTa. Crieljasm3rpoBaHHasi MeOesb




[MTPNJIOXXEHME 1

PemeHue 3a/1au B IpOeKLIMY C YACIOBBIMU OTMETKaMH

I. Lems pabotel. IIpruobpecty mpakThueckrie HaBBIKM peIieHHsT TOPHO-TeOMeTpUYeCKUX
3a/jau B MIPOEKLIMY C YHC/I0BBIMU OTMETKaMH.

II. Ha ocHOBaHMM WCXOJHBIX [AHHBIX, BBIOPAaHHBIX B COOTBETCTBUM C 33/IaHHBIM
BapUaHTOM 13 Tab1. 1, pelnTb HIKeTNprBeIeHHbIe 3a/lauu.

B KauecTBe cTaHZapTHBIX 0003HaUeHWM B 1ab0OpaTOpHOM paboTe UCTONMB3YIOTCSI & — Yroj
naZieHuss TUIOCKOCTU WM TPSIMOM M of — [UPEKLMOHHBbIM Yroj HarpaBjieHWsl IPOCTHMPAaHUS
IJIOCKOCTH WY MaJieHust psIMO (MH/ZEKC MPU O U o COOTBETCTBYeT HaMEeHOBaHUIO IJIOCKOCTH
Wy nipsiMoit). KoopivHathl ToUek 3a/1atoTcsi B CKOOKax, CIeAyIoIUX 3a HaMMeHOBaHHeM TOUKH B
nocnefoBarenbHOCTU: X, Y, Z, Haripumep — A (120, 250, —124).

1. U3 touku A (0, 0, 230), HaxogsIIelCs Ha 3eMHOM MOBEPXHOCTH, 3a/jaTh HarpaB/eHHe
3aU/IOBOYHOM CKBa)KHMHBI TaK, UTOOBI OHA TIO/ICEK/Ia LIEHTP SH/IOTeHHOTO oyKapa, HaXO/SAIIUNCS B
touke B (X, Y, 150). Heobxoanmo orpezeuTh AUPEKI[MOHHBIN Yron (Oc) HampaBaeHUs U YToJl
Hak/oHa (8c) CTBO/Ia CKBa)KHMHBI, a TAKXKe ee 0CeByro IyouHy. Kpome Toro, U3 Touku A [j0/DKHa
ObITb TIpOOypeHa KOHTPOJIbHAsi CKBa)KMHA C JAWPEKLIMOHHBIM yryioM oK (/i 4YeTHBbIX BapUaHTOB
Ok = Oc + 15°, /i HeUeTHbIX — Ok = Oc — 15°) u ymiom mageHusi 6¢c = Oc + 5°. OnpenenuThb
KoopAuHaThl X U Y repecevyeHrst 0CU KOHTPOJIbHOM CKBaXKUHbI C TOPU30HTOM +170 M.

2. I3 toukn B (100, 100, ZB) 3anpoeKTHpOBaTh HAaKJIOHHYI) BBIPAOOTKY [yiiHON 50 M,
napasinensHyto Beipabotke C (100, 130, 100) — D (20, 160, ZD).

3. Ilnact P mozceyeH Tpemsi BepTUKa/lbHbIMU CKBaKMHaMu B Toukax A (10, 10, Z,), B
(120, 15, Zg) u C (100, 110, 100). Heobxoarmo 1300pa3uTh TUIACT B MPOEKLUUA C YUCTOBBIMU
OTMeTKaMH, HAUTH 5/IEMEeHTHI ero 3ajeraHvsi U ICTUHHOe PacCTOsIHUe MeXXJy Toukamu A u B.

4. V3 Touku D (X, 70, 200) npoliZieHbl BepTHKaabHas ¥ HaK/IOHHAas (3eHUTHbIM yroa 10°,
JUPEeKLMOHHBIM yrosn ocu 185°) ckBakuHbl. Hantm kooppunartel X, Y, Z TOuek BCTpeuu
CKBa)KMHBI C I71IaCTOM P, MOCTPOEHHBIM B XO7le pelleHus 3a7,auu 3.

5. B crenkax mpsimoyrospHOro mrypda ABCD wu3MepeHbl yIvibl HakK/IOHAa OOHa)KeHW
niacta 8ap U Opc. [JUpeKiMoHHBbIe Ykl HaripaBieHuid AB 1 BC cooTBeTcTBeHHO paBHBbI 0° U
90°. HeoOxoAMMO OTIpeZie/TUTh /IEMEeHTHI 3a/leTaHus 1y1acTa.

6. B Touke A (100, 100, 146 (mns veTHbix) wid 111 (A1 HeueTHBIX BapUAaHTOB)
oTipe/iesieHbl 37IeMeHThI 3aieraHust TviacTa & U §. M1300pasuTh MIacT B MPOEKIWU C YUCIOBBIMU
OTMeTKaMU (OTMETKH U30TUIIC MPUHATH KPaTHbIMU 20 M).

7. VI3 Touku A, nekaljer Ha TJIOCKOCTH TU1acTa, MOCTPOEHHOTO B 3a/iaue 6, TPOBeCTH M0j
yrioM 18° HaK/IOHHYIO BbIpaOOTKY, 000pyZOBaHHYIO JIEHTOUHBIM KOHBeiiepoM. OripeienuTh
JTUPEKIIUOHHBIN YTOI OCH BEIPAaOOTKH.

8. 3arpoeKkTHUpOBaHO MpPOBeJieHNe AUarOHalbHOIO YKJ/IOHA, HallpaBjeHue KOTOPOro umeeT
JMPeKLMOHHBIN yron 120° A/ yeTHbIX U 79° [71s1 HEUETHBIX BapUAHTOB U YroJ najeHus dy. B
Touke A (100, 100, 126) okugaeTcs BCTpeua BBIPAOOTKH CO CMeCTUTeSIeM pa3pPbIBHOTO
HapylleHus. VI3BeCTHO, UTO IIMPHHA 30HBI BIMWSHUSL [JAHHOTO HapyLleHHs, OrpejesseMas 0
HOpMa/lu K TJIOCKOCTU cmecTuTesisi, coctaiser 20 M. OnpezieiTh KOOPAWHATEI TOUKU BXO/a
BbIPAOOTKY B 30HY B/IMSIHUSI HapyILIE€HWs], €C/TU 3/IeMEHThI 3a/leTaHusl CMECTUTEsI COCTABJISIOT:
nipoctupanue 20° (a5 yeTHbIX) UK 200° (1/11 HeUeTHBIX BApUAHTOB); MafleHre Sy.

9. Nmeetcs age BoipaboTku: A (50, 0, 100) — B (50, 100, ZB) u C (0, 50, 50) — D (100, 50,
ZD), mipolifieHHbIe TI0 MapajuiefbHbIM TimactaM P, u P,. HeobxoquMo orpefjeiuTh 37€MeHThI
3aJieraHusi CBUTHI IJIaCTOB U BeJIMUMHY HOPMa/IbHOW MOLJHOCTH MEXAYIIIaCTHS.

10. TInact P, nocTpoeHHbIN B 3ajade 6, repeceueH HAK/IOHHOM CKBa)KWHOW, MMeIOLel
JUPEeKMOHHBIM yros ocu 0° u 3eHuTHBIM yron 30°. MoOWHOCTE myacTa, U3MepeHHasl 10 OCH
CKBa)XWHBI, paBHa M,. TpebyeTcsi orpe/ie/IuTh BePTHUKa/IbHYI, HOPMa/IbHYI0 U TOPU30HTA/IbHYIO
MOIIJHOCTH IJ1acTa.

11. Tlo mnacty P, mazaroiijeMy B CeBepHOM HarpaB/IeHUU 1107, YIJIoM O, TIPOii/leH IITpek, Ha
ocu KoToporo jexar Touku A (50, 10, 100) u B (40, 100, 100). Heo6xoquMo 3arpoeKTHPOBaTh
yk0H AC gauHout 100 M. Yron BAC, v3mepeHHbIH B IJIOCKOCTH T1/1aCTa, paBeH .



M3MeHsiemMble NapameTpbl Mo BapraHTam

Tabnura 1

BapuanTt Howmep 3apauun
4 6,7 8

X Yy ZB ZD ZA ZB X SAB 5]3(3 x 6 8Y 81—1

1 200 100 35 95 120 80 140 30 25 111 45 8 40
2 100 80 50 65 230 70 43 -25 30 300 53 30 45
3 120 40 20 52 200 65 64 30 -25 68 61 29 49
4 25 85 30 45 190 120 38 45 25 115 47 19 65
5 160 15 40 78 125 200 73 -25 45 269 36 25 70
6 85 100 45 84 127 60 103 45 -25 36 49 6 46
7 174 25 55 50 250 130 57 -30 -25 36 49 6 46
8 100 45 50 66 80 120 81 -45 -25 105 46 4 50
9 64 31 60 85 0 110 46 60 40 40 59 30 46
10 135 80 70 92 45 154 69 -40 60 265 63 25 59
11 75 30 80 46 240 70 91 -60 40 303 39 12 45
12 130 0 85 79 243 143 121 -60 -40 72 57 19 52
13 65 20 80 65 120 150 97 45 30 121 45 30 70
14 95 55 75 25 70 230 73 -30 45 42 56 11 60
15 155 40 90 63 161 45 100 -50 -35 297 65 9 65
16 87 10 50 48 210 180 53 50 35 210 37 8 45
17 165 85 100 50 110 0 67 -30 -45 302 55 6 50
18 105 15 110 11 90 60 81 30 -45 76 41 11 59
19 112 10 150 66 237 121 110 35 -50 153 36 25 68
20 184 90 120 54 120 190 60 50 35 295 27 26 40
21 137 80 130 48 140 38 86 -35 50 171 39 20 65
22 132 10 125 9 130 74 50 -40 -60 118 47 16 49
23 40 21 25 -5 211 150 136 -30 -25 232 31 8 48
24 5 84 55 36 60 80 48 70 50 42 65 9 56
25 170 6 90 30 249 170 64 40 30 155 40 12 70




MpopomkeHne Tabn. 1

BapuanTt Howmep 3apaun
10 11 12,13 14 15 16 17
ZB ZD my o) Q x o) Oc ZB (06} 82 Z Y

1 40 60 20 20 25 0 30 12 78 35 34 35 680
2 150 90 27 50 45 5 35 125 75 330 56 51 683
3 20 0 12 25 30 10 40 135 72 314 64 34 686
4 10 110 9 40 35 15 45 140 69 45 42 50 689
5 180 100 28 35 43 20 50 180 66 154 68 30 692
6 -10 40 12 50 50 25 55 200 63 125 38 57 695
7 30 70 19 30 27 30 60 160 60 67 67 36 698
8 160 20 22 60 40 35 31 170 57 324 46 30 701
9 0 -10 8 45 23 40 41 156 54 55 65 65 704
10 170 10 26 20 45 45 51 182 51 340 70 38 707
11 210 80 23 50 27 50 61 155 48 60 55 62 711
12 40 60 18 30 20 55 32 194 45 77 69 55 714
13 -20 90 21 45 33 60 42 165 42 343 37 40 717
14 190 70 25 31 28 65 52 132 39 30 29 40 720
15 110 40 30 40 37 70 60 148 36 120 48 21 725
16 130 10 17 35 50 75 33 144 33 310 36 32 682
17 70 90 11 22 43 80 43 140 30 37 54 41 684
18 60 70 20 41 47 85 53 135 47 59 35 48 687
19 140 110 7 23 36 90 34 165 24 40 52 22 690
20 90 100 24 39 53 95 44 158 21 344 49 49 693
21 50 -10 16 50 38 100 54 166 18 64 41 33 700
22 150 30 9 41 57 105 36 170 15 312 53 42 703
23 10 80 18 47 40 110 46 175 12 140 55 25 705
24 0 10 21 55 47 115 56 179 9 77 70 36 710
25 220 30 10 22 31 120 37 139 6 315 65 50 715




12. B Touke A (100, 100, 126), npuHaz/iekalieu miaacTy, UMeroLeMy 3/IeMeHThI 3a/leraHust
o ¥ 0, 0KU/IaeTcsi BCTpPeUa CO CTBOJIOM DPa3BeJJOYHOM CKBa)KUHBI. [1OCTPOUTH KOHTYP OMAacCHOM
30HBI BOKPYT TOUKU A, eC/Id B TJIOCKOCTH TIJIacTa OH JJO/DKeH UMeTb (JopMy Kpyra pajuycom 25
M C LIeHTPOM B TOUKe A.

13. Tlnact uMmeeT 371eMeHTHI 3aneranus a u 6, Touka A (100, 100, 251) HaxoguTCsT Ha
JIMHUM €ro BbIX0/a Mof HaHOCkl. CO CTOPOHBI MOYBHI I71aCTa U3 MPOU3BOJILHOU TOUKH, UMEIOLeN
otMeTKy 251 ™M, mpoBecTd To[ yrioM 180 TO/eBYI0 HAK/JIOHHYHO TODHYH BbIPabOTKY,
rapa’sijieJibHy10 MJIacTy Y yZlaJeHHYI0 OT Hero (110 HarpaB/IeHHWI0 HOpMa/i K HeMy) Ha 15 M.

14. U3 Touku A (50, 50, 100) momkHa 6bITE IPOOYpPeHa HaK/IOHHAsi CKBa)KHMHA T10/136MHOTO
OypeHUst C JWPEKLMOHHBIM YIJIOM OCH Oc W yrioM mafgenusi 30°. YcTaHOBUTb, He Oyner Jiu
TIPOXO/IUTh JIaHHasi CKBa’KWHA B OTIACHOM O/IM30CTH (717151 YeTHBIX BapUaHTOB 10 M, /151 HEUeTHBIX
15 m) ot yknona B (0, 100, Zg ) — C (10, 170, 80).

15. VI3BeCTHO, UTO HampaB/ieHUs [VIABHBIX TEKTOHWYECKUX HarpsDKeHUM MacCHBa FOPHBIX
TOpOJ, JieXkaT B OMCCeKTOpHanbHOM TVIOCKOCTH JIByX CKpeIMBAIOIIUXCsS CUCTEM HapylleHWH.
Heo6xomuMo MOCTPOUTD 3Ty OMCCEKTOPUATBHYIO T/I0CKOCTD, €C/IA 3/IEMEHTHI 3a/IeTaHust TIePBOi
cuctembl: o; = 90°, §; = 60°, a BTOpoii: o = a, &, = 6.

16. W3 toukn A (50, 50, Z) 3azaTh KpaTyaMlllyr0 TEeXHOJOTMYEeCKYH) CKBa)KMHY Ha
HaK/JIOHHYI0 BbIpabotky B (100, 10, 0) — C (80, 110, —20). OnpenenuTsb AJUHY CKBaXXUHBI, ee
3€HUTHBIN U AUPEKIIUOHHBIN YI/IbI U KOOPAWHATHI TOUKH BCTPEUH C BHIPAOOTKOMA.

17. TlpoiiTh KpaTdyailllyr0 BeHTW/ISLIMOHHYIO BBIPAOOTKY MeXAy [BYMsSI HaK/JIOHHBIMU
BeIpaboTkamu A (540, 560, 80) — B (470, 660, 20) u C (460, 560, 50) — D (520, Y, 110),
TIPOi/IeHHBIMU T10 Mapasiie/bHbIM I1acTaM. [is peltieHus 3afauu puHATH Maciirad 1:2000.

III. Odopmnenue pabotel. Pabora BbIMonHsieTCs Ha auctax ¢dopmarom 210%297 MM B
iBete. Kaxkzast 3aziaua peliaeTcst Ha OT/AeIbHOM JyiucTe B Macirabe 1:1000, Ha KOTOPOM [IO/KHBI
ObITb paMKa, 0CH KOOP/IMHAT, YC/IOBHeE 3a/lauH, UepTeXX, C/IOBeCHOe OTMCaHKe pellleHusl.
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