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JIucT aKTyanusanns padoucii nporpamMmel

PaGouas nporpamma nepecMoTpera, 06¢ykIeHa U oodpena Ind peanuzanuu B 2020 - 2021
yuebHOM rofly Ha 3ace/laHnK kadenprl  [eonorun, Mapkweiinepckoro aena ¥ oboraineHus

Ipotoxon ot 03 %0 r. Ne 1
3aB. xadenpoii = - = H.A. T'puinue

PaGouas mporpaMma nepecMoTpeHa, obcykaeHa U ogodpeHa Ana peanuzauua B 2021 - 2022
yueGHOM Tofy HA 3acemaHRH Kadeapel [eonorHu, MapKuiediiepcKoro Aela U o0orateHHs

IIpoTokon oT __ 20 . Ne
3ae. kadenpoii . H.A. I'puiunn

PaGouas mporpamma nepecMoTpeHa, o6CyXaeHa H oao0peHa Ins peamuszamu B 2022 - 2023
y4eGHOM rofy Ha sacemanud kadenprl Teonornn, MapKiueliAepckoro neia 1 000ralmeHNHA

[Mporokom o __ 20 r N
3ae. kKabeapoil H.A. I'pulmg

Pabouaa nporpaMma nepecmotpeHa, o0cy:xneHa 1 ofo0peHa ura peanmzanug B 2023 - 2024
yyeGHOM ToIy Ha 3aceasHMH Kadeapsl [eoNiordd, MapKieiaepekoro aena 1 oboramenas

Ilpotokon oT __ 20_r. Ne
3ab. xadeapoii H.A. T'putivin

Pafouad nporpaMuMa nmepecMoTpeHa, obcykaeHa H oJo0pena ang peanuszauuu B 2024 - 2025
y4eOHOM roay Ha saceganHu kadeaper [eomoruu, MapKinefizepckoro zena u 0GorameHHs

Hporoxonor __ 20 r. Ne
3ap. kadenpoit H.A. I'pumnn

PaBouas nporpaMMa repecMoTpena, ofcykIeHa 0 oao6peHa IS peanuzamnuu B 2025 - 2026
yueGHOM rofly Ha 3acenaiuu Kadenpe [eoforin, Mapkmefinepcioro gema n oSoraweHns

[IpoTokomor 20 N
3as. xadenpo U.A, T'puumn




1 Iles1u ocBOEHUSI TN CHMUTLTHHBI (MOLYJIs1)

[lenpt0 OCBOEHWS IUCIUIUIMHBI SBJISETCS (OPMUpPOBAHWE Yy CTYACHTOB 3HAHUH O
METOJIMKE U TeXHHUKE M3YYCHHs U M300pakKeHUs Ha YepTekaxX I'eoJIOrHuecKux GopM U yCIOBUU
WX 3aJIETaHUs; CBOMCTBAX BEIIECTB, 3aMOJHSIOMIMX 3TH (OPMBI, M IMpoIeccax, MPOXOIAlIUX B
Hezapax 3eMiIu.

2 MecTo TMCHHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOIl POrpaMMbl

Juctuninuaa [opHas reoMmeTpuss BXOAWT B BapUATHBHYKO 4YacTh Yy4eOHOTO IUIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoaWMmbl  3HaHWSA  (YMEHHWs,  BIJIAJICHUSA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

dusuka

XuMus

MaremaTuka

I'eonorus

Pyanuunas reonorus

T'eone3us

Haueprarenbnasi reomeTpus, MHXEHEPHAsi 1 KOMIIbIOTepHas rpaduka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

PanronansHO€ MCTIOIB30BAHKE TPUPOTHBIX PECYPCOB

I'eomeTpu3aus MECTOPOKICHUM TTOJIE3HBIX HCKOITAEMBIX

3 Komnerenuun ody4aromierocs, popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00y4eHu s

B pesynbrare ocBoeHus auCHUILUIMHBI (Moayns) «l'opHas reomerpus» oOydaromuiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMITETEeHLIUAMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIIMH

OIIK-4 roTOBHOCTbBIO C €CTECTBEHHOHAYUHBIX MO3UIUI OLIEHUBATh CTPOCHUE, XUMUUYECKUN U
MHUHEpaJIbHBIA COCTaB 36MHOI KOpBI, MOp(dosiornyeckre 0COOEHHOCTH U TEHETUYECKHE TUIIBI
MECTOPOKACHUN TBEPABIX MOJE3HBIX MCKONAEMBIX ITPU PEIICHUH 3a/1a4 110 pallMOHAIBHOMY U
KOMILIEKCHOMY OCBOCHHIO F€OPECYPCHOI0 IOTEHIIAlIa HEAP

3HaTh MuHepanabHBIM COCTaB MECTOPOKIAECHUH MOJIE3HBIX NCKOIIAEMBIX;
OCHOBHBIE T€0JIOTHYECKHE TTPOLIECCHI;

[IpocTpaHcTBEHHBIE XapaKTEPUCTUKH PYIHBIX TEJI, YCIOBUS 3aJIETaHUs
TIIOJIE3HBIX UCKOIIAEMBIX

YmeTh PaGotatk ¢ reosiornueckoil TOKyMeHTaluewn;

PaboTaTh ¢ TeKkCcTOBOI M rpadUUeCKON TE€OTOTUUECKON JOKYMEHTAIUEH;
Onpenenarb TOPHOTEXHUUYECKHUE U TUAPOTeOIOTUUECKHUE YCIIOBUS 3aJIeraHus
MIIN

Bmagets Hapikamu paboTHI ¢ TEOJIOTHYECKON TOKYMEHTAITUEH;
HaBbikamu omnpeeneHus palimOHAIBLHBIX CXEM Pa3BUTHUS TOPHBIX paboT Ha
OCHOBE M3YYEHHUsI Ie0JIOTMYECKUX ycaoBul 3aneranus MIIN

OIIK-5 roTOBHOCTBIO CNOJB30BaTh HAYYHBIE 3aKOHBI M METO/IBI IIPY I'€0JI0T0- IPOMBIIUIEHHON
OLICHKE MECTOPOKIAECHUMN TBEPABIX IOJIE3HBIX UCKOIIAEMBIX U TOPHBIX OTBOJOB




3HaTh DTarbl ¥ CTaJANH T€0JI0rOpa3BeA0YHBIX padoT;
HOpMaTI/IBHBIe HpaBOBBIG aAKThEI B 06HaCTI/I T'€OJIOTHUYECKOT'O I/ISY‘-IGHI/ISI;
HopmaTtuBHBIE TIpaBOBBIC aKThI B 00JIACTH UCIIOIB30BaHUSI HENIP U
OKpY>Karollen cpeibl

YMers AHanu3upoBaTh TOPHO-TEOJIOTUYECKUE YCIOBUSI MECTOPOKICHUI

Bnanets HaBpikamu onpeneneHus: paiioHAIbHBIX B 3(PPEKTUBHBIX CXEM Pa3BUTHS

TOPHBIX pa0bOT HA OCHOBE 3aKOHOB Y MHBIX HOPMATHUBHBIX MTPABOBHIX aKTOB B
00J1aCTH T€OJOTUYECKOTO U3yUEHHUS HEIIP;

HaBbikamu omnpeeneHus paliiOHATBHBIX U 3PPEKTUBHBIX CXEM Pa3BUTHUS
TOPHBIX pa0dOT HAa OCHOBE 3aKOHOB M MHBIX HOPMATHBHBIX ITPABOBBIX aKTOB B
00J1aCTH T€0JOTUIECKOT0 U3YICHUS HEP U THIPOTeOJIOTHICCKIX YCIOBUI
3aneranus MITU

[1K-1 BnageHneM HaBbIKAMH aHAJIW3a TOPHO-TEOJIOTMYECKUX YCIOBHI MPU SKCILTyaTalMOHHOM
pa3BeqKe U 100bIYe TBEPABIX MOJE3HBIX HCKOMAEMBbIX, a TAK)KE IIPHU CTPOUTENIHCTBE U
IKCIUTyaTaI[MH MMOJ3EMHBIX O0BHEKTOB

3HaTh

MeTonap! H3MEepEeHHst U ONTPOOOBAHMUS;
Metoabl U3MepeHUs U OIIPOOOBAHMS, METOAbI KOJIMUYECTBEHHOTO
BBIPa)KCHUS U3MEHUYNBOCTH ITOKA3ATEIIEH 3AJIEKH

YmeTh

CocTaBiaTh TOPHO-TCOMCTPHUUYCCKUC Fpa(I)I/IKI/I pasMCIICHH:A ITIOJIC3HbIX
KOMIIOHCHTOB,
BrIsBasaTh MMPOCTPAHCTBCHHBLIC 3aKOHOMCPHOCTH PA3MCIICHUA nokaszaresnei

Brnaners

HaBblkamu aHam3a ropHO-T€0JIOTMYECKUX YCIOBUH IIPU
9KCIUTYaTallMOHHON pa3BelKke U J0ObIUe TBEP/IbIX MOJIE3HBIX UCKOMAEMbIX

[1K-7 ymenuem onpenensiTh pOCTPAaHCTBEHHO-TEOMETPUUECKOE MOI0KEHHE 0OBEKTOB,
OCYILECTBIISATh HEOOXOIUMBIE Te0Ie3NUECKUe U MapKIleiiiepckre n3MepeHusi, 0opadaTbiBaTh U
HHTEPIPETUPOBATL UX PE3YILTATHI

3HaTh

CrocoObl MapKIIeHIePCKUX U T€OJIe3NIECKIUX U3MEPEHUIA;

CrniocoOblI onpeiesieHns TPOCTPAaHCTBEHHO-TEOMETPUUECKOTO MOJI0KEHUS
PYAHBIX TEII,

TexHOMOTHIO MPOU3BO/ICTBA MAPKILIEHIEPCKUX PabOT; paBuia
TEXHUUYECKOH IKCIUTyaTallui MapKIIeH1epcKoro 000pyaoBaHus

VYmMmern

[IpaBuiIbHO IPOM3BOAUTH MAapKIIEHIEPCKUE U T€0Ie3UUECKNE U3MEPEHMS,;
[IpaBuIbHO MHTEPIIPETUPOBATH PE3YIBTATHI MAPKIIEHIEPCKUX CHEMOK

Brnaners

MeTonamu MapKIIERAEPCKUX U I€0I€3MUECKUX U3MEPEHNI;

MeTtonamu ornpenenaeHus IpOCTPAaHCTBEHHO-T€OMETPUYECKOTO TOT0KEHHS
PYIHBIX 3aJIEXKEH;

Hapikamu HE0OX0AMMBIMU TTPU 00PaOOTKE pe3yTbTaTOB
MapKIIEH1epCKO-Te0Ie3NYECKUX CheMOK B IPOrpaMMHOM 00eCTieueHUH

IICK-4.1 TOTOBHOCTBIO OCYIICCTBJIATH ITPOU3BOACTBO MameeﬁﬂepCKO-FCO,[[GL’»I/I‘-IGCKI/IX pa60T,
OnpeaACIATh MPOCTPAHCTBEHHO-BPEMEHHBIC XapPaKTCPUCTUKHU COCTOAHUA 3€MHOM IMOBEPXHOCTU U
HEAP, TOPHO-TCXHUUCCKHUX CUCTEM, ITIOA3CMHBIX U HA3CMHBIX COOpy)KCHI/Iﬁ )51 OTO6pa)KaTL
I/IH(l)OpMaHI/IIO B COOTBETCTBUHU C COBPEMCHHBIMU HOPMATHBHBIMHA Tpe6OBaHI/I$[MI/I




3HaTh Bce Buabl Mapkien1epcko-Teo1e3nuecKiux pador;

Meroas! onpeeneHus MPOCTPaHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK
COCTOSIHHSI 36MHOM TTIOBEPXHOCTH U HEJIP;

MGTOIIBI onpe;[eneHI/m 1 HAXO0XKJICHUS B HpOCTpaHCTBe IIOA3CMHBIX U
Ha3eMHBIX COOPYKEHHH 1 0TOOpaxaTh HH(OPMAITUIO B MAPKIIICHIEPCKON
I[OKYMCHTaI_[I/II/I

YMers [IpaBriIbHO IPOM3BOAUTH MAPKIIEH1EPCKO-TE0I€3UUECKUE PAOOTHI;
IIpon3BoaNTh HEOOXOMMBIE CHEMKH HA IIOBEPXHOCTH U B HEJIPAX 3EMJIU;
[IpaBHUIIBHO ¥ KaYECTBEHHO BBINOJIHATH PACYETHI U ONIPEACIIATD
IIPOCTPAHCTBEHHBIE XapPAKTEPUCTUKN COCTOSIHUS 3€MHOU ITOBEPXHOCTU U
HEIp

Buianers [Ipuemamu BBIIOJTHEHUS BCEX MapKIIEHIEPCKO-T€0E3NYECKUX padoT;
HaBbikaMu cbeMKH Ha TOBEPXHOCTH U B HEJPAX 3eMJIM U 0TOOpaXkaTh
nHpOpMaIHIO rpadUIecKu;

HaBpikamu BeieHuUs BCeX BUA0B MapKUIEHIEepCKUX paOOT U HaBbIKAMU JUIS
MIPAaBUJILHOT'O ONPEIEIEHUS IIPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK
COCTOSIHUS 3€MHOM ITOBEPXHOCTU U HEZP

IICK-4.4 rOTOBHOCTBIO 000CHOBBIBATH U HMCIOJIH30BATh MCTOJAbI I'COMETPU3AUU U
IMPOTrHO3UPOBAHUA PA3MCIICHUA mokasaTeiei MCCTOPOXKIACHUS B IIPOCTPAHCTBE

3HaThb OO111e MeTobI FeOMETPU3ALINY;

MeTo1bl reoMeTpHU3aui HEJIP U IPOrHO3UPOBAHUS IPOCTPAHCTBEHHOIO
pa3MelIcHMs T0Ka3aTenei;

MeTo/1bl reoOMeTpU3aLMU U IPOTHO3UPOBAHUS KAUYECTBEHHOI'O Pa3MEILEHUs
II0Ka3aTeIed MECTOPOKAEHUS B IIPOCTPAHCTBE

YMeTh HpaBI/IJ'IBHO 000CHOBBIBATh IMPUMCHCHUEC METOJOB ITCOMETPU3ALIUU U IIPO-
THO3UPOBAHUA Pa3MCUICHUA ITOJIC3HOI'O KCKOIIAEMOr'o U IIPUMCHSATH
CYLICCTBYIOMIUEC MCTOABI TCOMETPU3 AN

Bianers IIpueMamMu IPOTrHO3UPOBAHUS PA3MEILEHUS IOJIE3HOI0 HCKOIIAeMOro B
PYZIHBIX TEJax;

HaBbikaMu ¥ 3HAaHUSAMU  KOMITBIOTEPHBIX TEXHOJIOTUI JJIs1 OTOOpaKeHUs
CIIPOTHO3MPOBAHHBIX MTOKA3aTENIEH pa3MEICHHs I B IPOCTPAHCTBE

[1CK-4.5 criocoOHOCTBIO aHAIM3UPOBATh U TUIIU3UPOBATh YCIOBUS Pa3pabOTKU MECTOPOKAECHUN
MOJIE3HBIX HCKOMAEMBIX JUISl UX KOMIUIEKCHOTO MCIOJIb30BAaHUS, BBIMOIHATE PA3JIMYHbIE OLIEHKU
HEJIPOTIOJIb30BAHUS

3HaTh Meroas! OLIEHKH HEJIPOIIOIb30BAHMS;
Mertoab! 1 ycioBus pa3paboTku mectopoxaenus 111
MeTo/ibl ¥ yCIIOBUSI KOMIUIEKCHOTO MCIoab30Banus MITU

YMerb [IpaBuibHO oLleHUBATH ycaoBuUs paspadoTku MIIU;
[IpaBuibHO THNIM3UPOBaATh ycinoBus pazpadotku MIIU s kommekcHoro
HCIIOIb30BAHUS

Buianers [IpuemMamMu aHanu3a pa3IMYHON JOKYMEHTALMH IIPU OLEHKE YCIIOBUM
paspabotku MIIU;

[Tpuemamu co3naHus MapKIIEHASPCKON JOKYMEHTAIIMH TIPH pa3paboTke
MIIN u ero KOMIJIEKCHOTO MCIIOIL30BAHHS,

[Ipremamu ¥ HaBBIKAMU MPU aHAJIU3€E YCIOBUHM pa3paOOTKH U BHITOTHEHUH
OIIEHOK HEAPOIOJIb30BaHUS M CO3JJaHUSI MAPKILIECHIEPCKON JOKYMEHTAIIUU




4. CTpyKTYypa, 00bEM U coiepKaHne TUCUMTLTHHBI (MOIYJIs1)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCIIC:

— KOHTaKTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4yacoB

— caMocTosTenbHast pabora — 122,4 akan. 4acos;
— IMOATOTOBKA K 3K3aMeHy — 8,7 akajl. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHas s s
KOHTaKTHas pabora E = ®dopma TeKyIero
Pasnen/ Tema 2 (B axaz. vacax) g E(‘ Bz KOHTPOILT Kon
> & © | caMOCTOSITENIBbHOM | ycreBaeMOCTH |
JUCIUATIIHHBI & [ . | xommereHmyH
2 5 paboThI MIPOMEKYTOUHOH
Tlex. mab. | mpaxT. z 9 aTTeCTaluu
3aH. 3aH. | Q &
1. O6ue cBeneHUs IO TEOPUU
MPOCKIMH, NPUMEHIEMBIX B
TOpHOU reOMeTpUn
Nzyuenue OIIK-4,
OCHOBHOM U OIIK-5, TIK-1,
JIOMOJHUTEILHON I1K-7,
1.1 Beenenme 06 6 JUTEPATYpPHI 110 IICK-4.1,
JUCLMILINHE, TICK-4.4,
KOHCITEKTa JICKIUH TICK-4.5
N3ydenue OIIK-4,
OCHOBHOMU U OIIK-5, TIK-1,
1.2 IIpoexuun C 07 2 26 JIONOJHUTENLHON | Pemenue 3ama4u no I1K-7,
YUCIIOBBIMUA OTMETKAMH ' JTUTEpaTypHI TIO TeMe TICK-4.1,
JUCLMILINHE, TICK-4.4,
KOHCITEKTa JICKIAH TICK-4.5
Wzydenne OIIK-4,
OCHOBHOI U OIIK-5, TIK-1,
1.3 Tonorpaduueckue 6 07 1 22 IOIIOJIHUTEIIbHON | Pemenne 3agad mo I1K-7,
MOBEPXHOCTH ' JUTEPATypHI 110 TEME IICK-4.1,
UCHUILINHE, TICK-4.4,
KOHCIIEKTa JICKIUH TICK-4.5
Hzyuenue OIIK-4,
OCHOBHOI1 1 nggﬁg:;‘;f OIIK-5, TIK-1,
1.4 AdduHHBIE IPOESKITUN. 0.6 1 22 JIOTOIHUATEILHOMN FOPHBIX BEIPABOTOK I1K-7,
BexropHsle npoexkuuun JUTEPATypHI 110 IICK-4.1,
B MIPOCKIIUAX IO
JHMCIUTIINHE, Tene TICK-4.4,
KOHCIIEKTA JICKIUI TICK-4.5
Nzyuenue Tpaguucckie OIIK-4,
1.5 AxkcoHOMeTpuYecKHe OCHOBHOM U I'?OCT oeHusL OIIK-5, TIK-1,
MIPOEKIINH. JIOTIOTHUTEIHHON p MK-7,
0,7 1 22,2 TOPHBIX BBIPAOOTOK
Crepeorpaduueckue JUTEpaTypsl 11O TICK-4.1,
B IIPOEKIMAX 110
MPOEKIIHH. JIHCHHILINHE, Tene TICK-4.4,
KOHCIICKTA JICKIUI TICK-4.5
Uroro no pazaeny 3,3 5 98,2
2. I'eomerpus 3aJIeTaHus
MECTOPOXKIACHNUN TMOJIE3HBIX

HNCKOIIAaCMBIX




N3ydenue OIIK-4,
OCHOBHOM U Pemenne 3amau | OIIK-5, T1K-1,
2.1 Teomerpusi pyaHOH 07 249 JIOTOJIHUTEILHON | aHAJIMTUYCCKUM M I1K-7,
3aJIeKH. ' ' JUTEPATYPHI 110 rpaduuecKumM TICK-4.1,
JUCHMILINHE, criocobamu o teme| TICK-4.4,
KOHCIIEKTA JIEKIHI TICK-4.5
Hroro no pasaeny 0,7 24,2
Uroro 3a cemectp 4 122,4 SK3aMeH
OIIK-4,0IIK-
5,ITK-1,ITK-
Hroro no aucumruinie 4 122,4 DK3aMeH 7,JICK-
4.1,IICK-

4.4,TICK-4.5




5 O0pa3oBartejibHbIE TEXHOJIOTHH

1. TpanuuuoHHsle 00pa30BaTENbHbIE TEXHOJOIMM OPUEHTHPYIOTCS Ha OpraHHU3aluio
00pa30BaTeNFHOTO  MpOIecca, NPEANONAraloulyl0 MPSAMYI0  TPAaHCIALMIO 3HAHUH  OT
IpenojiaBaTess K CTylEHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-MILIFOCTPATUBHBIX
METO0B 00ydeHus1). YueOHasi esTeIbHOCTh CTYJCHTAa HOCUT B TaKUX YCJIOBHSX, KaK MPaBUIIO,
PENPOAYKTUBHBIN XapakTep.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIL:

WudopmannoHHas Jekuus — IOCIeNOBaTelbHOE H3JIOKEHHE  MaTepuala B
JUCHUTUTMHAPHOM JIOTHKE, OCYIIECTBISIEMOE NPEUMYIIECTBEHHO BepOAJbHBIMU CpEICTBAMU
(MOHOJIOT TperoaaBaTesl).

Cemunap — Oecenia mpemnogaBares U CTyICHTOB, 00CYKICHHE 3apaHee MOATOTOBICHHBIX
COOOLIEHUH 10 KaXJIOMy BOIpPOCY IUIaHa 3aHATUS C €AMHBIM U1 BCEX IIepeuHeM
peKOMeH1yeMOoi 00513aTeIbHOM U JONOTHUTEIBHOM JIUTEPATYPHI.

IIpakTnueckoe 3aHsTHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHHH M HABBIKOB IIO
IPEJIOKEHHOMY aIrOPUTMY.

2. TexHosioruu MmpoOJEeMHOro oOyueHHUsl — opraHu3anus o0pa3oBaTelbLHOrO Ipoliecca,
KOTOpas MpearoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/JaHUE YyUEOHBIX MPOOJIEMHBIX
CUTYalUH JUIs CTUMYJIMPOBAHUS AKTUBHON MI03HABATEIbHOU AEATEIbHOCTHU CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAaHUEM TEXHOJIOTHIA MPOOIEMHOTO 00yIeHUS:

[IpobnemHass Jnekuuss — U3I0KEHUE MaTepuaia, [pearoararpnee MOCTaHOBKY
IpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3JIUYHBIX HAy4YHBIX I[10/IX0JI0B,
AaBTOPCKME KOMMEHTApUH, CBS3aHHBIE C PA3JIMYHBIMU MOJEISAMHU MHTEPIPETAUU H3y4aeMoro
Marepuana.

[IpakTuyeckoe 3aHsATHE B (OpMe NpPAaKTUKyMa — OpraHu3anus ydyeOHOH paboThl,
HalpaBJ€HHAsT Ha pelIeHHE KOMIUIEKCHOW y4eOHO-TI0O3HABATENbHON 3a/ayu, TpeOyromen OT
CTYJEHTAa IPUMEHEHNUS KaK HAYYHO-TEOPETUUECKUX 3HAHUM, TaK U IPAKTUYECKUX HABBIKOB.

3. aTepakTHBHBIE TEXHOJIOTHH — OpraHU3amnus 00pa3oBaTENLHOTO MPOIecca, KOTopast
IIpeIoiaracT akTUBHOE U HEJTMHENHOE B3aUMO/IEHCTBUE BCEX YIACTHUKOB, TIOCTH)KEHHE HA ITON
OCHOBE JIMYHOCTHO 3HAYMMOIO JUJIi HHUX oOpa3oBaTelbHOTO pe3ynbrara. Hapsmy co
CHEIUAIN3UPOBAaHHBIMUA  TEXHOJOTHSAMH  TakOro  poJa  INPUHLUIN  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTEpakTUBHOCTH MOAPA3yMEBAET CYOBEKT-CYyOBEKTHBIE OTHOLLIECHHS B X0€ 00pa30oBaTeIbHOIO
npolecca 1, Kak cieicTsre, GopMHpoBaHHE caMOpa3BUBaroLIeiicss HHPOPMAIMOHHO-PECYPCHOM
Cpenbl.

@®opMbl yueOHBIX 3aHATHI C MCIOJB30BAaHUEM CHELMATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTH:

Jlexuusi «0OpaTHON CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0’KEHUE MaTepHualia C 3apaHee
3aIIaHUPOBAHHBIMU omnokaMn), nexkuus-oecena, JEKIUA-TUCKYCCHs,
JEKIUA-TIPECCKOH(PEPEHITHSI.

CemuHap-IuCKyccusi — KOJUIEKTUBHOE OOCYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOsieMbl, BBISIBJICHME MHEHUM B rpymne (MEeXIpynrnoBOM JWajor, JUCKYCCHS —Kak
CIIOp-/IUAJIor).

4.  HWubopMallmOHHO-KOMMYHUKAIIUOHHBIE ~ OOpa3oBaTelbHblE  TEXHOJOTUH  —
opranu3zaiysi 00pa3oBaTeIbLHOIO MPOIecca, OCHOBAHHAS HA MPUMEHEHUH CHEeMaT3UPOBAHHBIX
IPOTPaAMMHBIX CpeJl U TEXHUYECKHUX CPEJCTB PabOThI ¢ HHPOPMALIUEH.

@®opmbl y4eOHBIX 3aHSITHH C HCIOJb30BaHMEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTH:

Jlexuusi-Bu3yanusanuss — HW3JI0KEHUE COJIEpP)KaHUs COMPOBOXKIACTCS TMpe3eHTaluei
(memMoHCTpaIyel y4eOHbIX MaTepHaioB, MPEACTABICHHBIX B PAa3IMUHBIX 3HAKOBBIX CUCTEMaXx, B
T.4. WUTIOCTPATUBHBIX, IPahUIeCcKUX, ayH0- U BUIEOMATEPHAIIOB).

[IpakTruyeckoe 3aHATHE B (popMe Mpe3eHTANH — IIPE/ICTaBICHUE PE3YJIbTaTOB



IIPOEKTHOM WJIM UCCIIEJOBATEIbCKON NEATEIBbHOCTH C MCIOJIb30BAaHUEM CIIELUAIM3UPOBAHHBIX
IIPOTrPaMMHBIX CPENI.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOI padoThI 00yYalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeAeHHs IPOMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCITUIITIMHBI (MOYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Abpamsua I'.O. I'eomerpus Henmp. ['eomerpuzanust GopMbl U YCIOBHUN 3ajieraHUs
3aj1eKu [DeKTpoHHbI pecypc]: yuebnoe mocobue / I'.O. A6pamsn, .M. Boposckwuii, E.H.
TomukoBa. — OnekrpoH. maH. — MockBa: MUCUC, 2018. — 18 c. — Pexum nocryma:
https://e.lanbook.com/book/108050 .

2. Aopamsn [.0. Teomerpusi Hemp. OOmas MeTOOUKa TEOMETPH3AIMUA HEAP
[DnekTponHsIii pecypc]: yueoroe mocobdue / I'.O. Abpamsin, JI.1. Boposckuii, E.H. ToxukoBa. —
Onek-TpoH. nmaH. — MockBa: MUCHUC, 2018. — 42 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/108051 .

3. Aopamsn, I'.O. T'eomerpust Hemp. Ilomcder u ydeT NBHIKEHUS 3amacoB TOJE3HBIX
HCKOITaeMbIX [ DICKTPOHHBIH pecypc]: yueoHoe nmocodue / I'.O. Adpamsn, J[.W. boposckuii, E.H.
TomukoBa. — OnekTpoH. maaH. — Mocksa: MUCHUC, 2018. — 24 c. — Pexum poctyna:
https://e.lanbook.com/book/108049 .

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Bbykpunckuii B.A. ['eomerpust Henp: Y4eOHUK T BY30B. — 3-€ U3, epepad. u JOIL. —
M.: 131-B0 MOCKOBCKOT0 rocy1apCTBEHHOI'O ropHOTo yHUBepcuteTa, 2002. — 549 c.

2. bykpunckuit B.A. I'eomerpuszanus wenp. Ilpaktudeckuii kypc: YuebHoe mocodue s
BYy30B. - M.: M3narensctBo MITYVY, 2004. — 333c.

3. PoroBa, T. b. T'eomerpus Heap. OCOOEHHOCTHM T'€OMETPU3ALUU  YTOJIBHBIX
MecTopokaeHuit: yuebHoe nocodue / T. b. Porosa, C. B. llaknenn. — Kemeposo : Ky3['TY
umenu T.®. IN'opbauesa, 2018. Tekct : a1exTpoHHBIN // JlaHb : 37E€KTPOHHO-OMONIMOTEUHAs
cuctema. URL: https://e.lanbook.com/book/115156.

B) MeTonuyeckue ykazaHus:
1. Meronuueckue yKazaHWs 7Sl BBIIOTHEHUS MPAKTUYECKHX pabOT MpeacTaBlIeHBI B
MIPUJIOKEHNN 3.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneuenune

Haumenosanue I10 Ne torosopa Cpoxk neicTBuUS TULIEH3UU
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Haunonanehas nHGOPMAIMOHHO-aHATU TUIECKAsT URL:
cucrema — Poccuiickuii MHIEKC HAyYHOTO [IUTUPOBAHUS )
(PUHII)
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Scholar)
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URL.: https://scholar.google.ru/
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9 MaTepua/ibHO-TeXHHYeCKOe o0ecredeHue TUCIUIIHHBI (MOTYJIs1)
MarepuanbHO-TEXHUYECKOE 00ECIICUCHUE TUCIUTIITUHBI BKIIIOYACT:

Y4eOHast ayiuTOpHs AJIs IIPOBEIACHUS 3aHATUH JICKIIMOHHOTO THTIA:
TexHuueckue cpencTBa OOydeHHs, CIyXKallue JJisl TpeAcTaBieHus y4deOHON uHbopmanuu
OOJBIION ayTUTOPUU: MYJbTUMEAWHHBIE CPEICTBA XPAaHEHWS, TEpeIayd W TPEICTaBICHUS
yueOHoii nHpopmarun. Crienuanu3upoBaHHas MeOeb.

VYuebHas ayAUTOpUS Ui TPOBEACHUS IPAKTHUECKUX 3aHATHI!
TexHuueckue cpeacTsa OOy4yeHMs, Ciy)Xallue JUIsl IpeAcTaBieHUs y4dyeOHOM uHpopmanuu
OONBIIONW ayTUTOPUU: MYJIbTHUMEIUIHbBIE CpEICTBAa XpaHEHUs, Mepelaud U IpeICTaBICHUS
yuebHo nHpopmaruu. Crienuanu3upoBaHHas MEOEb.

VYyeOHast aynuTopus JUIsl TPYNIOBBIX W WHIAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYILEro
KOHTPOJIA ¥ MPOMEXYTOUHOU aTTECTAIUU:
Kommbrotepaass texuuka ¢ makerom MS Office, ¢ monkirouenuem k cetu «MHTepHET» H C
JOCTYIIOM B  DJEKTPOHHYIO HMH(POPMAIMOHHO-00pa30BaTENbHYI0 CpeAy YHHUBEpPCUTETA.
Crenuanu3upoBaHHasi MeOeb.

[Tomernenue 17151 CaMOCTOSATETBLHOM PaOOTHI:
Kommnbrotepras Texnuka ¢ naketom MS Office, ¢ moaxmouennem k cetu «VHTEpHET» U ¢
JIOCTYIIOM B  DJIGKTPOHHYIO  HH(GOPMAIIMOHHO-00pa30BaTEbHYI0 CpEly YHHBEPCHUTETA.
Criennanu3upoBaHHasi MeOeIb.

[Tomemenne s XpaHeHUsT W TPOPUIAKTHYECKOTO OOCTYKUBaHUS  y4eOHOTO
000pyIOBaHUS:
Cremnaxu Juist XpaHEHHS yueOHO-HATTISAHBIX TOCOOHH U yueOHO-METOINYECKON TOKYMEHTAIIUH.



[Tpunoxxenune 1

6 YueOHO-MeTOqMYECKOE 0OOecTIedeHHe CAMOCTOATEIBbHOM padoThl 00y4YarommXxcst

CamocrosiTesibHAs padoTa CTYAeHTOB OCYLIECTBJISIETCSl B BI/e YTEHH s JTUTEPATYPhI 110
COOTBETCTBYHOLIEMY pa3jiesly ¢ NPpOpadoTKOH MaTepuasia U BbINOJIHEHHUS TOMAIITHUX
3aJ]aHMi ¢ KOHCYJIbTAUMSAMHU MPenoaaBaTeJis.

[IpumepHas CTpyKTypa U cofiepkaHKe pa3IesioB JUCIIUILINHBI:

Kon Paznen/Tema
Coneprxanue
TEMbl JUCLUIUIMHBI
P 1 |O6mue cBeneHus Mo TEOPHUH MPOESKIIUMA, TPUMEHSIEMBIX B TOPHOM F€OMETPUN
1.1 |BBexneHue CylHOCTh HpeaMeTa W €ro 3HayeHHe Ha BCeX CTaiusx
OCBOEHHUSI MECTOpOXAeHUs. VCTOpus BO3HUKHOBEHMSI U
[pa3BUTHsI TECOMETPUH HEAP
1.2 |Ilpoexumu ¢ uncnoBeiMu [Ipoekust Touku. [Ipoekuus npsmoii. BzanmHoe monoxeHune
OTMETKaMH npsiMOil 1 ToukHu. B3aumHoe nonokenue npsmsix. [Ipoexuns
[JI0CKOCTU. B3auMHOE IM0JI0)KEHHE IIOCKOCTU C TOYKOM,
OpsIMOMl M IJIOCKOCTBIO. JIOCTOMHCTBA M HEAOCTATKU
[IPOEKIMH C YUCIOBBIMU OTMETKAMHU
1.3 |Tomorpaduueckue O6mme  cBeacHUsA. MeToabl  TOCTPOSHUS  M3OJUHUU
MIOBEPXHOCTU MMOBEPXHOCTHU TOMOTpaUIecKoro mopsaka. Maremarndeckue
neiicTBus ¢ TonorpauyeckuMu MOBEpXHOCTAMU. B3anmHoe
[MOJI0KEHUE MMOBEPXHOCTH C TOYKOM, MPSIMOM, MIIOCKOCTBIO
1.4 |Addunnsie npoekiun. |O6mue nonoxeHus. AdduHHble KoopauHaTbl. CrocoOsl
BexTopHble mpoekiud  [HOCTpoeHus: u300pakeHus. JloCTOMHCTBA M HEIOCTaTKU
a(pGUHHBIX TPOEKIHUHA.
O6mue mnonoxenus. [locTpoeHne BEKTOPHON MNpOEKIUU
rOpHBIX BBIpaOOTOK. JIOCTOMHCTBA M HETOCTATKU
1.5 |AkcoHomeTpuyeckue CyIHOCTh AKCOHOMETPUYECKOTO MIPOEKTUPOBAHUS.
IIPOEKIIMH. Ilokazarenn uckaxkeHus. KocoyrosbHblE U NMPSAMOYTOJIbHBIE
Crepeorpaduueckue npoekuuu. IlocTpoeHne aKCOHOMETPHUYECKMX MPOEKIUH
IIPOEKIINU TOpPHBIX BBIpaOOTOK. PemieHne MeTpuyeckux 3ajgad B
AKCOHOMETPHUYECKUX MPOEKIUIX. JJOCTOMHCTBA U HEOCTaTKU
AKCOHOMETPHUECKUX MPOECKIUH.
Crepeorpaduueckue ceTku M ux npumeHenue. Iloctpoenue
M300pakeHU C TOMOLIbI0  CTepeorpauuecKkoil CeTKH.
[lepexon oT cTepeorpa@uueckoil MPOEKIUU K U300paKEHUIO
MJIOCKOCTH B IulaHe. JlocToMHCTBA MW HENOCTaTKU
cTepeorpapuIecKux MPOSKITHI
P2 |I'eomerpus 3aseranusi MECTOPOKIEHUH TOJIE3HBIX NCKOMAEMBbIX
2.1 |T'eomerpus pyaHoii['eoMeTpuYecKUE UM NPOCTPAHCTBEHHBIE XapaKTEPUCTHKU
3aJIEKU 3anexu. MHKIMHOMeTpuyeckas cheMKa CKBaXKuH. I paduku,
XapakTepusyromue (GpopMmy 3alie)ku U ee MPOCTPaAaHCTBEHHOE
nonoxkenne. Ckiamuatas ¢opma  3ajeraHusi  IJIaCTOB.
CMenieHus mIacToB
Ilepeyenn npakTu4ecKux pador:
1. l'opHO-TeomMeTpHueCcKHEe 3a/1a4i B IPOEKIMU C YUCIOBBIMU OTMETKAMHU.
2. 'opHO-TeomeTpruYeCKUE 3aja4l Ha IOCTPOEHUE TONOMOBEPXHOCTEM.
3. [TocTpoeHue ropHBIX BEIPAOOTOK B a)(DUHHBIX MPOEKITHSIX.
4. ITocTpoeHne TOPHBIX BHIPAOOTOK B aKCOHOMETPUYECKHUX MPOCKIIUSX.



5. 'opHO-reoMeTpruyecKre 3aa4i Ha ONPEACIICHUE MOIITHOCTEN 3aJI€XKH.
6. I'eomeTpu3zariust GopMbI pyTHON 3aTIEHKH.

IlepeueHb BONMPOCOB K IK3AMEHY:

1. Llenu u 3ajauu reOMETPUM HEAP KaK HAYYHON AUCLUITIINHBI

2. IIpoexiyst TOYKH B IPOEKLIHUSIX C YUCIOBBIMH OTMETKaMHU.

3. IIpoexmus npsMOi B MPOEKIHUAX C YUCTOBBIMU OTMETKAMH.

4. B3auMHOE NOJI0)KEHHE IPSAMBIX B IPOSKIHUAX C YACIOBBIMH OTMETKAMHU.

5. B3auMHoOe ITONI0KEHHE HpHMOﬁ 1 IJIOCKOCTH B MPOCKIUAX C YUCIIOBBIMHU OTMCTKAMMU.
6. IToBepxXHOCTH TOMOTPaPUUECKOTO MOPSAKA.

7. Jlns pemeHus: Kakux BOIPOCOB TOPHOTO JieNia UCTOIb3YeTCs CI0XKEHUE TONorpagruuecKux
MOBEPXHOCTEH.

8. Jlms1 pereHust Kakux BOIIPOCOB TOPHOTO JieJia UCTIOIb3YETCsl BBIUUTAHUE TOMOTrpapuuecKuX
MMOBEPXHOCTEH.

9. J1st pemieHust KaKMX BOIIPOCOB TOPHOTO JIEJIa UCTIONIB3YETCS YMHOKEHUE TOTIOrpapruIecKux
ITOBEPXHOCTEH.

10. [l perienust Kakux BOIIPOCOB TOPHOTO JI€Tia UCTIONb3YeTCs AelieHHuEe TOMorpaduaecKux
MMOBEPXHOCTEH.

11. O6mue cBenenus o0 apPUHHBIX MPOEKIUAX.

12. BekTopHbIe MPOEKINH, UX MPAKTUYECKOE Ha3HAYCHHE.

13. AkcoHOMeTpHUYECKHE MPOECKIUH.

14. Onpenenenue KOOPAUHAT TOUYEK NEPECEUEHMSI BEPTUKATIBHOW CKBaKHUHBI C 3aJIEXKbIO.
15. 'eomeTpuyeckue 2IEMEHTHI U TapaMeTPhl 3aJIEXKH.

16. I'uncomerpuyueckue MaHbl 3a1€K1, METOBI UX TOCTPOCHHUS.

17. MomHOCTb 3a1€K1 U €€ BUJIBI.

18. I'myOuna 3aneranus.

19. MaknmuHOMETpHYECKast CheMKa CKBAXKHH.

20. ITocTpoeHne runcoMETPUYECKOTro TIaHa U30MOIIHOCTH.

21. B3anMHO€E NOJI0XKEHUE NPSAMON U TOUKH B MIPOEKIMSX C YACIOBBIMU OTMETKAMHU.

22. Pemenue TOPHO-TCOMCTPHUYCCKUX 3ada41 B AKCOHOMCTPUUCCKHUX MMPOCKIUAX.



IIpunoxenne 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) [lnanupyembie pe3yJbTAThl 00yUYeHHs U OLlEHOYHbIE CPeACTBA /IJIsl IPOBEAEHUS MPOMEKYTOUYHOM aTTeCTAIlUN:

IIpumepnoe codeprcanue:

CTpyKTypHBIH 3JI€EMEHT

ILranupyeMble pe3yabTaThl 00yUeHUS OrneHOYHBIE CpEACTBA
KOMIICTCHII N py pesy ya H e

OIIK-4 - roTOBHOCTD C €CTeCTBEHHOHAYYHBIX NMO3MIUI OLleHUBATH CTPOEHHE, XMMHYeCKHii 1 MUHePaJbHbIN COCTaB 3eMHO KOPbI, MOp(ooruyeckne
0CO0EHHOCTH M reHeTHYecKHe THUIIbI MeCTOPOsKAeHUIl TBEepAbIX MOJe3HbIX HCKONAEeMbIX IIPH PellleHUH 32124 10 PAMOHAJIBHOMY H KOMILIEKCHOMY
OCBOCHHUIO

3HaTh MuHepanbHbIli COCTaB MECTOPOKICHUN MOJIE3HBIX IIpuMepHBIiH nepedYeHb BONPOCOB K IK3aMEeHy
HCKOIIaeMBbIX; .
1. 'eomeTpryeckne napaMeTpsl U 3J€MEHTHI 3aieranus 3anexeil. Criocoobl
OCHOBHBIE T€0JIOTHUECKUE TTPOLIECCHI; OIPEIEICHUSA DIIEMEHTOB 3aJIETaHHUs.
IIpocTpaHCTBEHHBIE XapAKTEPUCTUKU PYIHBIX TEI, 2. UHKimHOMeTpuYecKasi CheMKa CKBaKHH.

YCIJIOBHS 3aJIETaHMs TIOJIE3HBIX UCKOMAEMBbIX
3. 'eomeTpu3anust MI0CKOCTHBIX ¢opM 3aneranus. [loctpoenue
TUIICOMETPUUYECKHUX IJIAHOB KPOBJIM U MOYBBI, MJIAHOB U30MOITHOCTEM.
4. Cxnanuatast popma 3aneranusi. IIeMEHThI CKIAJ0K.

5. 'eoMeTrpu3anus CKIaI0K.

YmMmeth PaboraTk ¢ reosornyeckoil TOKyMeHTaIue; IIpuMepHBIH nepedYeHb NPAKTHYECKHUX 3aJaHUI

PaboTaTh ¢ TEKCTOBOW 1 rpadudecKoi 1. PemieHne ropHO-T€OMETPUYECKUX 3aJa4 B MPOEKIMU C YHUCIOBBIMHU




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs OueHouHbIe CpeacTBa
KOMIIETEHIINHT py pe3y i H pea
re0JIOTMYECKON TOKYMEHTalUEeH; OTMETKaMH.
2. Pewenne TOPHO-T€OMETPUYECKUX 3a1a4 Ha IIOCTPOEHHUE
Ornpenenarb TOpHOTEXHUYECKUE U TOIOIOBEPXHOCTEI.
TUIPOTEOJOTHYECKHE YcloBUs 3aneranus MITN 3. TeoMerpu3auust GOpPMBI PyIHOI 3AIIEKH.
Bnaners HaBpikamu paboOTBI C T€OIOTHIECKOM IIpuMepHBIH NepedyeHb NPAKTHYECKUX 3aJaHUM

JIOKyMEHTAIMEH; 1. ITocTpoeHue TOpHBIX BEIPAOOTOK B ah(PUHHBIX MPOCKIIHSIX.
2. [TocTpoeHme TOPHBIX BBIPAOOTOK B AKCOHOMETPUICCKUX MPOCKITHSIX.

HaBrsikamu OIpCACIICHUS PalMOHAIIBHBIX CXCM HpHMeprlﬁ nepeYeHb BONPOCOB K IK3aMeHy

Pa3BUTHS TOPHBIX padOT HA OCHOBE U3YUYECHUS
reoJIOTMYecKuX ycnoBui 3aneranus MIIN 1. Onpenenenrie KOOpPAUHAT TOUEK EPECEUEHUS CKBAXKUHBI C 3aJIEXKbIO.

2. OmnpeneneHne reOMETPUIECKUX apaMeTPOB 3aJICXKH 10 TaHHBIM
pa3BeI0OYHOr0 OypeHusl.

3. [IpoekTupoBaHME HATIPABICHHBIX CKBAKHH.

4, Onpez[eneHI/Ie JIMHUHW BBIXOJA IjIacTa IoJ HaHOChI (I/IJ'II/I Ha HOBCpXHOCTB).
HOCTpOeHI/Ie I1JIAaHOB I/ISOFJ'Iy6I/IH.

OIIK-5 - roTOBHOCTBIO HCII0/Ib30BATh HAYYHbIe 3AKOHbI M MeTO/bI IIPH I'e0J10r0-IPOMBINICHHOH OLleHKe MeCTOPOKIeHHI TBepAbIX MO0Je3HbIX
HCKOINAaeMBbIX H TOPHBIX OTBOJ10B

3HaTh Oransl ¥ CTaIUU T€0JIOTOpa3BeI0UHbIX padoT; IIpumepHBbIii NepeyeHb BONPOCOB K IK3aMeHY

1. 'eomeTpu3anyisi MOITHOCTH 3QJIEKH MOJIE3HOTO UCKOMIAeMOTO.
HopmaTuBHBI€ ITpaBOBbIE aKThl B 00JACTH

TC€OJIOrMYCCKOTO U3YUCHUS, 2. FGOMeTpI/I3aHI/I$I FJ'IY6I/IHI)I 3aJICraHus IIOJIC3HOT'O HCKOIIaeMOTI 0.

HopmaTuBHBIE ITpaBOBbIE aKThl B 00JACTH 3. MHKIMHOMETpHUYECKAsl ChbEMKA CKBAYKUH.

VICITOJIB30BAHHUsS HEJIP M OKPYKArOLIEH CpeJIbl
4. AzumyTtanpHas ctepeorpadudeckas cetka Bynbda. Pemenne 3aqau npu

IIOMOIIU CECTKU.




CTpyKTYpHBII 3JIEMEHT
[Tnanupyemsble pe3ynbTaThl 00y4eHHUs OneHoyHbIe CpeaCTBA
KOMIIETEHIINH
5. IlonspHble cTepeorpaduueckue ceTku. Mx npumenenue mpu o0padoTke
OOJIBIIINX MacCUBOB IJIOCKOCTHBIX 3JIEMEHTOB.
Ymets AHaIM3upoBaTh TOPHO-TEOJIOTMUECKUE YCIOBHS 1. 'eomeTpu3anusi MOIIHOCTH 3aJIEKH MOJE3HOTO UCKOMIAEMOTO0.
MECTOPOXKACHUI
2. 'eomeTpuzarus riayOrHBI 3aJeraHus MOJIE3HOTO HCKOMIaeMOT0.
3. IlocTpoenne TOpHBIX BEIPAOOTOK B ah(PUHHBIX MPOEKIIUSIX.
4. ITocTpoeHne roOpHBIX BBIPAOOTOK B AKCOHOMETPUUYECKUX MPOCKIIHSIX.
Brnaners HaBbikaMu ompeesieHus paliioHaIbHBIX U 1. AsumyranbeHas crepeorpaduueckas cetka Bynbda. Penenune 3anad npu
3 (PEKTUBHBIX CXEM Pa3BUTHUS TOPHBIX PabOT Ha TIOMOILU CETKH.
OCHOBE 3aKOHOB M MHBIX HOPMAaTHUBHBIX MTPABOBBIX
aKTOB B 00JIACTH T€0JIOTMYECKOr0 H3yYEHUs HEAP; 2. [locTpoenne ropHbIX BbIPaOOTOK B a(pUHHBIX MPOECKIUAX.
3. I[TocTpoeHne ropHBIX BRIPAOOTOK B aKCOHOMETPUUECKHUX MPOCKIIUIX
HaBbikamu onpezneneHus palnoHaaIbHbIX U
3¢ (PEKTUBHBIX CXEM Pa3BUTHUS TOPHBIX PabOT Ha
OCHOBE 3aKOHOB M MHBIX HOPMAaTHUBHBIX ITPABOBbBIX
aKTOB B 00JIaCTH T€0JOTHYECKOT0 U3YUYEHUS HEAp U
TUAPOreOJIOTHYECKUX yCIoBuii 3aneranus MIIN

IIK-1 - B1ageHreM HaBbIKAMHU AHAJIM3Aa TOPHO-T€0JIOTHYeCKUX YCIOBHIH NPH IKCIJIYaTAllMOHHOM 100b11H, NlepepadoTKH TBEPABIX M0JIe3HbIX HCKONIAEMBbIX,
CTPOMTENbCTBA H IKCINIYATALUH MOA3EMHBbIX 00bEKTOB

3Hartb MeTozap! U3MEepeHHst U OTIPOOOBAHUS; [IpumepHBIii IepedeHb BONPOCOB K IK3aMEHY
MeTto/1bl U3MEpEHUs U ONPOOOBAHMS, METOIbI 1. 'eomeTpuueckue napaMeTpbl U 3JIEMEHTHI 3aieranus 3anexeid. Criocoosbl
KOJIMYECTBEHHOT'O BBIPAKEHUS U3MEHUYMBOCTU OIIpEJIEJIEHUS JIEMEHTOB 3aJIETaHUsL.
NOKa3aTeNnen 3alexu




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OreHOYHBIC CPEICTBA

KOMIIETEHIINHT
2. IHKIMHOMETpHUYECKAsi Ch€MKa CKBAXKHH.
3. Meronbl mocTpoeHust OJIOK-AUarpaMM y4aCTKOB MECTOPOXKICHHA.
4. OnpeneneHre KOOpAMHAT TOUYEK MEPECEUEHUs] CKBAKUHBI € 3aJIEXKbIO.
YMmerb CocTaBiaTh TOPHO-TEOMETPUYECKUE TPAPUKH IIpumepHbIii epeYeHb NPAKTHYECKUX 3aJaHU I
pa3MelIeHMs TOJIE3HbIX KOMIIOHEHTOB;
1. 'opHO-TeoMeTprYECKHE 3a]aul B IPOEKIIUU C YUCIOBBIMU OTMETKAaMHU.
BbIABIATH MPOCTPAHCTBEHHBIE 3aKOHOMEPHOCTH 2. 'opHO-TEeOMETpUYECKHE 3a/1a41 HA TOCTPOEHUE TOTIOTIOBEPXHOCTEM.
pa3MelleHus oKa3arenei 3. 'opHO-TeoMeTpUYECKHUE 3a7]aul HA T€OMETPU3ALINIO CKJIa4aThIX
HapyLEeHU!
Bnagers HaBpixamu aHanu3a ropHO-Te0JI0rM4ecKkux yciaosuii | [IpuMepHBbIii mepeyeHb BONMPOCOB K IK3aMeHY

IIPU SKCIITyaTallMOHHOM pa3Belike U J00bIue
TBEP/bIX MOJIE3HBIX UCKOMAEMBIX

1. ITocTpoeHune reoJoruueckoro paspesa no pe3yibrataM onpoOOBaHHUS.

2. [Ipoekiuu ¢ YucaoBbIMUA OTMETKaMHu. [Ipoekuuu npsMeIx, rpajlyupoBaHue,
JJIEMEHTHI 3aJICTaHMsl.

3. Ipoexkuuu mockocteil. CrocoObl 3aaHNs MIIOCKOCTEHN U MOCTPOECHHUE.

IIK-7 - YMEHHEM ONPEAC/IAATD MIPOCTPAHCTBEHHO-TEOMETPUIECCKOEC ITOJTOKCHUE Oﬁ'beKTOB, OCYIIECTBJIATH H606XOIII/IMI>IC reoae3n4eCKme u
Maplcmeifmepcmle H3MEpPECHU, OﬁpaﬁaTbIBaTb U UHTEPIIPETHPOBATDH UX PE3YyJIbTaThbI

3HaTh

CriocoObl MapKIIEHAEPCKUX U T€OE3NIECKUX
U3MEPEHUI;

Crioco0b1 onpeienieHus
MMPOCTPAHCTBECHHO-TCOMETPUUCCKOTO IMOJIOKCHUSA
PYIHBIX TEIT;

TexHOJIOTHIO IPOU3BOACTBA MAPKILEUIEPCKUX
paboT; MpaBuiia TEXHUYECKON IKCIUTyaTalllH

1. TIpoexumu mmockoctei. CriocoObl 3a/1aHus MITOCKOCTEN M TOCTPOCHHUE.
2. NHKIIMHOMETpUYecKas CheMKa CKBaKUH.

3. [locTpoeHne N30IMHUN METOJIOM MHOTOTPaHHUKOB.

4. l'eoMeTpu3aIis MOITHOCTH 3aJI€KU MOJIE3HOTO HCKOIIaeMOTO.

5. 'eomerpu3zanus riryOUHBI 3ajI€eTaHus OJIE3HOTO HCKOMAaeMOoro




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OreHOYHBIC CPEICTBA

KOMIIETEHIINHU
MapKIIeHIepCKOTO 000PYI0BaHUS
YMmeTn [IpaBriIbHO TPOU3BOIUTH MAPKILICUIEPCKUE U 1. Penienre ropHo-reOMeTpUUECKUX 3a/1a4 Ha ONPEEICHUE MOIIHOCTEH
reoe3u4YEeCKUe U3MEPECHMUS; 3AIEKU.
[IpaBUIbHO UHTEPIIPETUPOBATH PE3YIIHTATHI 2. Pemenue ropHO-TEOMETPUYECKUX 3aJad B MPOCKIUU C UHUCIOBBIMHU
MAapKIIEHAEPCKUX ChEMOK OTMETKaMH.
Bnanets MeTogaMu MapKIIEUIEPCKUX U TEOJAE3NUECKUX 1. T'unicomeTpryecKkue TIaHbl TOBEPXHOCTEH 3aJICKH.

U3MEPEHU;

Meronamu onpeneneHus
IPOCTPAHCTBEHHO-T€OMETPHUECKOTO MOJIOKEHHS
PYIHBIX 3aJIEKEN;

Hassikamu HE0OX0AMMBIMU TIPU 00pabOTKE
pe3yNbTaTOB MAPKIIEHIEPCKO-TE€0Ie3NUECKUX
CHEMOK B MPOTPAMMHOM 00ECTIEUeHUN

2. Onpez[eneHI/Ie JJMHHUHM BbIXOJA IJIaCTa 110 HaHOCHI (I/IJ'II/I Ha HOBerHOCTB).
HOCTpOeHI/Ie I1JTaHOB I/IBOFHy6I/IH.

3. reOMeTpI/I?»aLII/I}I MOIIHOCTH 3aJICKH IMOJIC3HOTI'O UCKOIMaCMOTIO.

4. 'eomeTpusanus riayOrHBI 3aJ€raHus MOJE3HOT0 HCKOIaeMOT0.

IICK-4.1 - roTOBHOCTHIO OCYIIECTBJIATH NPOU3BOACTBO MapKIlIeiiIepcKo-reoie3u4ecKuxX padoT, onpeaesitb NPOCTPAHCTBEHHO-BPeMeHHbIe
XapPaKTePUCTUKHU COCTOSIHUS 3€MHOI MOBEPXHOCTH M HEJAP, TOPHOTEXHUYECKHUX CHCTEM, NMOA3eMHBIX U HA3eMHBIX COOPYKEHUH H 0TOOPAKATH
HH(oOpMALNIO B COOTBETCTBUM C HOPMATUBHBIMH TPEOOBAHUAMU

3HaTh

Bce Buapl MapKieniepcko-reoe3nuecknx pador;

Mertob! onpenesieHus
MIPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK
COCTOSIHUSI 36MHOM MTOBEPXHOCTH U HEID;

Mertoibl onpeiesIeHUs] U HaXO0XKIACHUS B
MPOCTPAHCTBE MOJI3EMHBIX U HA3EMHBIX COOPYKECHHIA
1 0TOOpaXkaTh MHPOPMAIIHIO B MAPKIIEHIEPCKOM

IIpuMepHBI nepedYeHb BONPOCOB K IK3aMEHY
1. Crtoco6b1 onpeieNIeHNs HJIEMEHTOB 3aJIeTaHus TUI1acTa.
2. OnpeneneHue MOIIHOCTH IJ1acTa.

3. OnpeneneHue 3J1EMEHTOB 3aJIeTaHUs CKIIAIKU




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OreHOYHBIC CPEICTBA

KOMIIETEHIINH
JIOKYMEHTaIu!
YmMmerb ITpaBHIIBHO IPOU3BOAUTH 1. CriocoOb1 onpeieNIeHHs SJIEMEHTOB 3aJIETaHus TIACTa.
MapKIIeHIepCKO-Teoe3ndeckiue padboThl;
2. UHKIIMHOMETpUYECcKasi CbeMKa CKBa)KHH.
[Tpou3BoauTh HEOOXOAUMBIE CHEMKH Ha
NOBEPXHOCTH U B HE/PAX 3EMIIH; 3. PeuieHue ropHO-T€OMETPUYECKUX 3a7ad B MPOEKLIUU C YHCIOBBIMU
OTMETKaMH.
[TpaBHJIBHO ¥ KaU€CTBEHHO BBIIIOJHATH PACUETHI U
OTIpEeeIATh MPOCTPAHCTBEHHBIE XapaKTEPUCTHKU
COCTOSIHUS 36MHOM IMOBEPXHOCTH U HEZP
Brnagerts [TpremaMy BBITIOJTHEHUS BCEX 1. Pemenrie ropHO-reOMeTpUUECKUX 3ajad B IPOEKIIUU C YUCIOBBIMU

MapKIICHIEPCKO-T€0Ie3UIECKUX padoT;

HaBblkaMu chbeMKH Ha MOBEPXHOCTH U B HEApax
3eMJIM U 0TOOpaXkaTh HH(POPMAILHIO rpaUIeCcKH;

HaBwrikaMu BegeHHUS BCEX BHUIOB MapKLHefI,[[epCKI/IX
pa60T W HaBbIKaMU IJI MPABUJIIBHOT'O OIIPCACICHUA
MMPOCTPAHCTBCHHO-BPEMCHHBIX XapAKTCPUCTUK
COCTOSIHHS 3€MHOM IMOBEPXHOCTHU U HEAP

OTMCTKaMHU.

2. [ocTpoenne ropHBIX BBIPAOOTOK B a)(pUHHBIX MPOCKITUAX.
3. I[TocTpoeHne ropHBIX BRIPAOOTOK B aKCOHOMETPUUECKHUX MPOCKIIUSIX.

IICK-4.4 roTOBHOCTBI0 000CHOBBIBATH U HCIOJIb30BATH METOAbl T€OMETPU3ALMHU M NIPOTHO3UPOBAHUS pPa3MelleHHsI NOKa3aTe/ieil MeCTOPOKIeHHUS B

NPOCTPAHCTBE

3HaTh

OO111e MeTO bl TeOMETPU3ALINY;

Mertoasl reoMeTpu3ali HeApP U TPOTHO3UPOBAHUS
IIPOCTPAHCTBEHHOTO Pa3MEIEHUs MOKA3aTeIIeH;

Mertoanl TCOMETpHU3aAllUU U ITPOTHO3UPOBAHUSA
KauCCTBCHHOI'O PasSMCIICHUA MoKa3aTeseit

IIpuMepHBbIH NepeYeHb BONPOCOB K IK3aMeHY
1. 'eomeTpu3anyst MOITHOCTH 3aJIEKU IIOJIE3HOTO UCKOIIAeMOT0.
2. 'eomerpu3anus riryOHHBI 3aJIeraHus MOJIE3HOT0 HCKOAeMOro.

3. FeOMCTpI/IBaHI/I}I IIJIOCKOCTHBIX (I)OpM 3aJICraHus. HOCTpOGHI/Ie




CTpyKTYpHBII 3JIEMEHT

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OreHOYHBIC CPEICTBA

KOMIIETCHIINH
MECTOPOKICHMS B IPOCTPAHCTBE TUIICOMETPUYECKUX INIAHOB KPOBJIM U ITOYBBI, INIAHOB H30MOIIIHOCTEM.
4. T'eomeTpusanus CKIJIAJIOK.
5. Onpenenenre TMHUM BbIXO/A IJIACTA MO/l HAHOCHI (MM HA TOBEPXHOCTB).
YMmers [TpaBriibHO OOOCHOBBIBATh IPUMEHEHUE METOJIOB 1. Pemenue ropHo-reoMeTpM4ecKMX 3ajad Ha ONPEJEICHHE MOIIHOCTEH
reOMETPU3aLUU U TPOTHO3UPOBAHUS Pa3MEILEHUS 3aIIEXKH.
[10JIE3HOT'0 UCKOMAEMOI'0 ¥ IPUMEHSTh 2. 'eomerpusanus HopMbl pyIHOM 3aJIEKH.
CYILLIECTBYIOIINE METO/Ibl FEOMETPHU3ALIUU 3. PenieHuie ropHO-reOMETPUYECKHX 3a7ja4 Ha T€OMETPU3ALINIO CKJIA4aThIX
HapyLICHUMN.
Bnanets IIpuemamu IpOTrHO3UPOBAHUS PA3MEILICHHUS 1. ITocTpoeHne HArISIIHOTO W300pAKEHUSI TOPHBIX BBIPAOOTOK B aPpUHHBIX

IMMOJIC3HOI'0 UCKOITaCMOI'0 B pyJAHBIX TCJIaX,

HaBpikamu ¥ 3HaHUSIMU  KOMIIBIOTEPHBIX
TEXHOJIOTHH JIIs1 0TOOpa)keHUsl CIPOrHO3UPOBAHHBIX
IIOKa3aTesed pa3MeIleHHsI I B IIPOCTPaHCTBE

IPOCKLHUSX.
2. IloctpoeHne o006BEMHOTO
AKCOHOMETPHUYECKUX MPOCKIIHSIX.

U300paKeHUH TOPHBIX BBIPAOOTOK B

IICK-4.5 cnoco0HOCTBI0 AHAJIU3UPOBATD U THIIU3UPOBATH YCJIOBUSA pa3pa60TKu MeCTOPO)K}]eHI/Iﬁ MOJIE3HBIX HCKONMAEMBIX AJf X KOMIIJICKCHOI'O
HUCII0JIb30BaHMS, BBINNOJIHATDL PA3JIMYHBIC OLICHKHW HEAPOIMOJ/JIL30BaAHUA

3HaTh Mertoas! OLIEHKH HEIPONOIb30BAHMS; IIpuMepHBIi nepedYeHb BONPOCOB K IK3aMEeHy
MeTto/bl 1 ycioBHs pa3pabOTKU MECTOPOKICHUS 1. CTpyKTypHBI€ 3JIEMEHTHI TONOrpaduuecKoil MOBEPXHOCTH 3EMIIH.
IH; OcHoBHbIe HOpMEBI penbeda.
MeTo/1bl U yCIIOBUSI KOMIUIEKCHOTO UCIIONIBb30BaHus | 2.CriocoObl onpesiesieHus 3JIEMEHTOB 3aJIeraHusl IJ1acTa.
MIIN
3. HaxoxneHne KoopauHAT TOYEK IepecedeHus] CKBaXXHUH C IIACTOM
YMeth [TpaBuibHO orieHMBaTh ycnoBus pazpadorku MIIM; | IlpumepHBbIii nepeyeHb MPAKTHYECKHX 3aJaHU

[TpaBrJIbHO TUIM3UPOBATH YCIOBUS pa3pabOTKH

1. 'opHO-TeoMeTpuyecKue 3a1a4u B IPOEKIIUU C YUCIOBBIMH OTMETKAMHU.




CTpyKTYpHBII 3JIEMEHT
KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

OreHOYHBIC CPEICTBA

MIIN njig KOMIUIEKCHOT'O MCIIOJIb30BaHU

2. 'opHO-TeoMeTpHUUECKHE 3aJa4l HAa IOCTPOEHUE TOIIOIIOBEPXHOCTEM.

Bnanets

[Tpuemamu aHanu3a pa3aIuyHON JOKYMEHTALUU IIPU
OlLlIeHKe ycioBuil pazpaborku MIIU;

[Tpuemamu co3gaHusi MapKIIEHAEPCKON
JOKyMeHTauuu npu paspadorke MIIN u ero
KOMIIJIEKCHOT'O MCIIOJIb30BAHMS;

IIpremamu ¥ HaBBIKAMM IIPU AHAJIU3€E YCIOBUM
pa3pabOTKHU U BBHITIOJIHEHUH OLIEHOK
HEJIPONOJIb30BAHUS U CO3IaHUSA MAPKILIEHIEPCKON
JIOKYMEHTalUH

IIpyuMepHBbI epevyeHb NPAKTHYECKUX 3aJaHU I

1. IToctpoenne 00BEMHOTO M300paKEHHsI TOPHBIX BHIPAOOTOK B ad(UHHBIX
HPOEKIHIX.

2. TIloctpoenume 0O0BEMHOT0 H300paXEHUST TOPHBIX BBIPA0OTOK B
AKCOHOMETPHUYECKUX MPOEKIIMSIX.

3. Pemenue ropHO-reoMETpUYECKMX 3a7ad Ha OIPENEICHUE MOIIHOCTEN
3aJIeXKU.

4. 'eomerpusanus HOpMBbI PyIHOU 3aJIEKH.

5. 'opHO-TeomeTpHruecKue 3a/1a4d Ha FT€OMETPU3ALIMIO CKIIa4aThIX
HapyLICHUMN.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLICHMBAHMSA:

IIpumepHasi CTPYKTYypa U cojiep:KaHue MyHKTA:

[IpomexxyTouHas arrecranus 110 JUCUUILIMHE «[ OpHAas reoMeTpus» BKIOYaeT
TEOPETHYECKHUE BOIIPOCHI, TO3BOJISIOINE OIIEHUTH YPOBEHD YCBOCHUS 00yUYarOIMMUCS 3HAHUM, 1
NPaKTUYECKHE 3aaHNs, BBIBISIIOIINE CTENCHh C(HOPMUPOBAHHOCTH YMEHUI U BIIaICHHIA,
IPOBOIUTCA B (hOpME IK3aMEHa.

DK3aMeH 10 HaHHOﬁ JUCHHUILUIMHE IIPOBOJUTCA B YCTHOﬁ (bOpMC 110 3K3aMCHAallUOHHBIM
6I/IJIeTaM, KaXKIbIil U3 KOTOPBIX BKIIHOYACT 2 TCOPCTUUCCKHUX BOIIPOCA U OAHO IIPAKTUICCKOC
3aJaHuc.

Iloxkazarenu u KPUTECPHUHU ONCHUBAHHUSA IK3aMEHA:

— Ha OLIEHKY «OTJIHYHO» (5 0amioB) — o0y4arouuics 1eMOHCTPUPYET BHICOKUI YPOBEHb
c(OpPMHPOBAHHOCTU KOMIIETEHIIUI, BCECTOPOHHEE, CUCTEMAaTHYECKOE U IIyOOKOE 3HaHUE
y4eOHOro MaTepuaia, CBOOOJHO BBIIOIHAET IPAKTUYECKHUE 3a[aHUs, CBOOOAHO ONIEpUPYET
3HaHUSIMH, YMEHUSMU, IPUMEHSET UX B CUTYaLUAX IOBBILIEHHON CII0KHOCTH.

— Ha OIIEHKY «X0po1uo» (4 6aia) — o0yJaromuiicst IEMOHCTPUPYET CPEAHUN YPOBEHB
c(OpPMHUPOBAHHOCTH KOMITCTECHITUI: OCHOBHBIC 3HAHUS, YMEHUSI OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTEINIbHBIC OIIMOKU, HETOYHOCTH, 3aTPYTHCHHS IPU aHATUTUYCCKUX ONEPaIHsX, IEPEeHOCe
3HaHWI U YMEHHI HA HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIIEHKY «yA0BJIeTBOPUTEIbHO» (3 Oaia) — 00y4arouuiicss 1eMOHCTPUPYET
MIOPOTOBBIN YPOBEHL CPOPMUPOBAHHOCTH KOMITETEHITHI: B X0/1¢ KOHTPOJIBHBIX MEPOIIPHUATHIA
JIOITYCKAKTCsl OIIMOKH, TIPOSIBJIIETCSI OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB,
00yJarOIIUICS UCTIBITBIBACT 3HAYUTEIILHBIC 3aTPYTHEHUS TIPH OTICPUPOBAHUN 3HAHUSIMHU U
YMEHHSIMH ITPU UX TIEPEHOCE Ha HOBBIC CUTYAIINH.

— Ha OIIEHKY «HEeY/10BJIeTBOPUTEIbHO» (2 6ama) — o0ydaromuiicss AeMOHCTPUPYET
3HaHus He 6osee 20% TeopeTnyeckoro Marepuana, 10MyCcKaeT CylleCTBEHHbIE OIINOKH, HE
MOYKET MOKa3aTh WHTEIUICKTYaJIbHbIE HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeYy/JA0BJIeTBOPUTENbHO» (1 6arut) — o0yyarolmuiicss He MOXeT MoKa3aTh
3HAHUS Ha YPOBHE BOCIIPOU3BECHHS U O0BICHEHHS HH(POPMAIIMN, HE MOXKET MOKa3aTh
MHTEJUIEKTYaJIbHbIE HaBBIKU PEIICHUS MMPOCTHIX 3a/1ad.



IIpunoxenue 3
Penrenue 3a1a4 B IpOCKIMH C YUCIOBBIMUA OTMETKAMHU

|. Lenp pabotel. [IpuoOpectu mpakTUyecKue HABBIKU PELIECHUS TOPHO-TEOMETPHUUYECKUX
3a]a4 B MPOEKIIMH C YUCIOBBIMU OTMETKAMHU.

Il. Ha ocHOBaHnu NCXOAHBIX JaHHBIX, Bbl6paHHLIX B COOTBCTCTBUH C 3a/TaHHBIM BaApUAHTOM
13 TaoJI. 1, PEUINTh HMXKCIIPUBEACHHBIC 3a1a4Yu.

B kauecTBe craHmapTHBIX 0003HAYCHHI B 1a00paTOPHON pabOTe UCIONIB3YIOTCS O — yroi
NaJIeHUs] TUIOCKOCTH WJIM TPSIMOM W 0 — JIUPEKIMOHHBIA YroJ HalpaBlICHHS TPOCTUPAHUS
TUTOCKOCTH WJIM TAJICHUsS MPSMOU (MHIIEKC MPH O U 0L COOTBETCTBYET HANMEHOBAHUIO IJIOCKOCTH
Wi npsimoii). KoopamHaThl TOUeK 3a7a0TCsl B CKOOKaX, CIICAYIOIINX 32 HANMEHOBAHUEM TOYKH B
nocienoBareabHocTH: X, Y, Z, Hanpumep — A (120, 250, —124).

1. Y3 Touku A (0, 0, 230), HaxoAIIEHCSA Ha 36MHOM MOBEPXHOCTH, 3a7aTh HaIlpaBJICHUE
3aMJIOBOYHOM CKBKHUHBI TaK, YTOOBI OHA TIOJICEKJIa IIEHTP SHAOTCHHOTO TI0YKapa, HAXOSAIIHICS B
touke B (X, Y, 150). Heo6xoaumo onpenenuTs TUPEKIIMOHHBIN Yroi (0c) HaIpaBJICHUS U YroJl
HaKJIOHa (Oc) CTBOJIA CKBAXKHHBI, a TAKXKE €€ 0CeBYIO TyonHy. Kpome Toro, u3 Toukn A 10KHA
OBITH TPOOYpEHA KOHTPOJIbHASL CKBAKUHA C AUPEKIIMOHHBIM yrioM oK (/17151 4eTHBIX BApUAHTOB Ok
= ac + 15°, misg HeueTHBIX — dx = O¢ — 15°) u yrmom mangenust oc = d¢ + 5°. Onpenenuthb
KoopauHaThl X 1 Y MepecedeHrsi OCU KOHTPOJIbHOM CKBaXKHHBI C TOPU30HTOM +170 M.

2. U3 touku B (100, 100, ZB) 3anpoekTHpoBaTh HAKJIOHHYIO BBIpAOOTKY JIMHOM 50 M,
napautenbHyto Beipadotke C (100, 130, 100) — D (20, 160, ZD).

3. Ilnact P nozaceueH Tpems BepTHUKaIbHBIMU CKBaxkMHaMH B Toukax A (10, 10, Za), B (120,
15, Zg) u C (100, 110, 100). Heo6xoaumo u300pa3uTh IJIACT B NPOEKLHUU C UYUCIOBBIMHU
OTMETKaMH, Hal'TH 3JIEMEHTBHI €r0 3aJIleTaHusl U HICTUHHOE PacCTOsIHME MEXy Toukamu A u B.

4. U3 touxku D (X, 70, 200) npoiiieHs! BepTUKaIbHAs W HAKJIOHHAs (3eHUTHBINA yroa 10°,
JUPEKUMOHHBIA yron ocu 185°) ckBaxunbl. Haiitu koopamnatel X, Y, Z TOYeK BCTpeud
CKBAKUHBI C IUIACTOM P, IOCTpPOEHHBIM B XOZ€ PEILICHUS 3aauu 3.

5. B crenkax npsimoyronbHoro myppa ABCD uzmepens! yriibl HakjoHa 0OHa)KEHUH 11acTa
dag U Opc. dupexuunonnsie yrinel HampasieHuit AB u BC coorBerctBeHHO paBHBI 0° u 90°.
Heo6xonuMo onpenenuTs 3IeMEeHTHI 3aJieraHus 1yacTa.

6. B Touke A (100, 100, 146 (nns yetHbIx) unu 111 (a1 HEYETHBIX BApUAHTOB) ONPEETIEHBI
AJIEMEHTHI 3aJIeraHus miacta o ¥ d. M300pa3uth miaact B MPOEKLIUHU C YUCIOBBIMU OTMETKaMHU
(OTMETKM M30THUIIC MPUHATH KpaTHBIMU 20 M).

7. 3 Toukn A, Jexalie Ha MIOCKOCTH IJIacTa, MOCTPOESHHOrO B 3aja4e 6, MPOBECTH MO/
yriaom 18° HakIIOHHYIO BBIPa0OTKY, OOOpYIOBaHHYIO JEHTOYHBIM KOHBeiepoMm. OmnpenenuThb
JTUPEKIIMOHHBIA YTOJI OCH BBIPAOOTKH.

8. 3anpoeKkTUPOBAaHO MPOBEICHUE TUATOHAILHOTO YKJIOHA, HAMPABIEHUE KOTOPOTO UMEET
JTUPEKIUOHHBIN yron 120° s 4eTHhIX U 79° Ui HEYEeTHBIX BapHaHTOB U YroJi majaeHus dy. B
touke A (100, 100, 126) oxummaercs BCTpeda BBIPAOOTKH CO CMECTHTEIEM pPa3pbIBHOTO



HapymeHus. V3BeCTHO, YTO IMMpWHA 30HBI BIUSHHUS JAHHOTO HApYIIEHUs, OINpeaenseMas 1o
HOpPMaJId K TJIOCKOCTU cMecTuTelns, coctaBisieT 20 M. Onpenenutb KOOPAUHATHI TOYKUA BXOJa
BBIPAOOTKH B 30HY BJIMSIHUS HApYILICHUS, €CIM 3JEMEHTHI 3aJieraHusi CMECTUTENIsI COCTaBIISAIOT:
npoctupanue 20° (s getHbIx) wim 200° (71 HeYSTHBIX BApPUAHTOB); MAJICHHUE Ofy.

9. Umeercs nBe BeipaboTku: A (50, 0, 100) — B (50, 100, ZB) u C (0, 50, 50) — D (100, 50,
ZD), npoiinennsle 1o napamienbHeiM Iuiactam P1 u Py, HeoOxomumo ompenennTs 371eMeHTHI
3aJIEraHysl CBUTHI IJIACTOB U BEJIMYKMHY HOPMAJIbHOM MOIIIHOCTH MEKIYIIIIACTHS.

10. Ilnact P, moctpoeHHbIl B 3a1aue 6, NepecedeH HAKIOHHOW CKBa)XKMHOM, MMEIOLIEH
JUPEKIUOHHBIN yros ocu 0° u 3eHuTHBIA yroa 30°. MolHOCTh IiacTa, U3MEpPEHHAs 10 OCU
CKBA)KUHBI, paBHa My. TpedyeTcs onpenennTs BEpTUKAIbHYIO, HOPMAJIbHYIO U TOPU30HTAIBHYIO
MOIIHOCTH I1jIacTa.

11. Tlo uracty P, magaroremMy B CeBEpHOM HampaBIICHUU TI0]] YIIIOM O, IPOMICH IITPEK, Ha
ocu kotoporo jgexar Touku A (50, 10, 100) u B (40, 100, 100). Heobxoaumo 3anpoeKTUupoBaTh
yki0H AC qunoit 100 M. Yron BAC, u3aMepeHHbIi B IIIOCKOCTH I1JIaCTa, PaBEH .



Wsmensemelie mapaMETpPhI 110 BapHaHTaM

Tabmauua 1

Bapuanr Howmep 3anaun
4 6,7 8

X v Zp Zp Za Zp X OAB dBC o d oy OH

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

[Iponomxenue tabdn. 1

Bapunanr Howmep 3anaun




10 11 12,13 14 15 16 17

Zg Zp Mo o (0] o 0 oc ZB o 0 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), npuHaaiexaiie miacTy, MIMEIOIIEMY SJIEMEHTHI 3aIeTaHus
o M 0, OXKHJIAETCA BCTPEYa CO CTBOJIOM Pa3BEJOYHON CKBaXHHBI. [IOCTpOUTH KOHTYp OmacHOM
30HBI BOKPYT TOYKU A, €CIIU B IUIOCKOCTH IIJIaCTa OH JJOJKEH UMETh (hopMy Kpyra paguycom 25 M
C LIEHTPOM B TOUKE A.

13. TImacT uMeeT 3neMeHTHI 3aneranus o u o, Touka A (100, 100, 251) HaxoauTcs HA TUHUN
ero BbIXoJa 1oJ HaHOChl. Co CTOPOHBI IOYBHI IIACTA W3 IMPOMU3BOJIBHOM TOYKH, HMMEIOLIEH
OoTMETKY 251 M, mpoBecTM 1OJ yrjiaoM 180 MONEBYI0 HAaKJIOHHYIO TOPHYIO BBIPaOOTKY,
napajieNIbHYIO IUIACTy U YIAAJIEeHHYI0 OT Hero (10 HalpaBJIEHUI0 HOPMaIM K HeMy) Ha 15 M.

14. 13 touku A (50, 50, 100) momxHa ObITh MpoOypeHa HAKIIOHHAS CKBAKHHA MMOA3EMHOTO
OypeHus ¢ JTUPEKIIMOHHBIM YIJIOM OCH O¢ U yriioM mnajenus 30°. YcraHoButb, He OyaeT Jiu
MPOXOJUTH JIaHHAsl CKBAYKMHA B OMACHOM O1M30CTH (711 YeTHBIX BapruaHTOB 10 M, 171 HEUETHBIX
15 m) ot ykiona B (0, 100, Zg ) — C (10, 170, 80).

15. V3BecTHO, YTO HANPABICHUS TIABHBIX TCKTOHWYECKUX HAIPSHKCHUNA MACCHBA TOPHBIX
MOPOJ] JIeXKAT B OMCCEKTOPHAIBHON IUIOCKOCTH JIBYX CKPEIIUBAIOIIMXCS CHCTEM HapyIICHHU.
Heo6x01uMo mocTpouTh 3Ty OMCCEKTOPUATBHYIO TUIOCKOCTh, €CITH AJIEMEHTHI 3aJIeTaHus IEPBOM
cucreMsl: a3 = 90°, 8; = 60°, a BTOpOIi: 0 = a, 02 = 0.

16. M3 Ttouku A (50, 50, Z) 3agarh KpaT4yalllyl0 TEXHOJOTHYECKYIO CKBRXHHY Ha
HaKJIOHHYIO BbIpabotky B (100, 10, 0) — C (80, 110, —20). OnpenenuTs ATUHY CKBAXHHBI, €€
3€HUTHBIN U JUPEKIIUOHHBIN YIIIbl U KOOPJUHATHI TOYKU BCTPEUHU C BHIPAOOTKOIA.

17. TlpoiiT KpaTyaililyl0 BEHTHISLUOHHYIO BBIPAOOTKY MEXIY ABYMS HaKIOHHBIMH
BeIpaboTkamu A (540, 560, 80) — B (470, 660, 20) u C (460, 560, 50) — D (520, Y, 110),
NPOIEHHBIMU 110 MapauleIbHBIM IacTaM. [l pemenus 3agauu npussaTh MacTad 1:2000.

I11. Odbopmnenue pabotsl. Pabota BeinonHsgeTcs Ha uctax popmatoM 210%297 Mm B 11BeTE.
Kaxxnas 3amaua pemaercst Ha oTeabHOM JrcTe B MacimTade 1:1000, Ha KOTOPOM JOKHBI OBITh
paMKa, OCH KOOpJIMHAT, YCIOBUE 33/1a4H, YEPTEXK, CIIOBECHOE ONMMCAHUE PEIIECHUS.



