MHHHCTEPCTBO OBPA30BAHIA U HA VKU POCCHIICKOM ®EJIEPAITAH
PefepanbHoe rocyaapcTBeHHOe OI0IKeTHOe 0OpasoBaTeNbHoe VIpekIeHHe
BBICIIET0 00pasoBaHHI
«MarsHTOropcKHH rocyapcTEeHHbBI TeXHHYSCKHH YHHBepcHTeT HM. 1.1, Hocosa

PABOYAA ITPOT PAMMA THCITHILTHHBI
TEOMETPHA HEJIP

Hanpasnerue noAroroBKH (CHENHATBHOCTD)
21.05.04 T opHOe meno

HampaeneEHOCTD (CIelHalH3aIlHA) OpOrpaMMbI

Mapxinei qep ckoe Oeno

1SA-TFHGIBEI-II:L BEBICIINEr O OGPBSDBEHHH— CIIeqHaIHTEeT

Dopma obyuerHq
Ounasg

HucteTyT TOpHOTrO Oena H TpaHcoopTa
Kadenpa TIeonorms, MapKiefi IgpcKOro fena H 0DorameHus NoNe3HbX HCKOMaeMbIX
Ewpe v

MarsHTOropecK
2017



Pabouas mporpamMma coctaBieHa Ka ocHoBe OI'OC BQ 1o HanpapneHHIO MOZTOTOBKH
(cneuuanbHoctH) 21.05.04 Toproe meno, yrBepxaenitoro mnpuxasom MOuH PO or
17.10.2016 r. Ne 1298.

PaGouas uporpaMMa paccMOTpeHa H Ofo00peHa HA 3aceiaHHH Kadenpbli IeOoNOrHMu,
Mapkinefiaepckoro aena H o0OTallleHMS MONE3HBIX MCKomaeMbx «21» ¢despans 2017 r.,

upoTokon Ne 8.
3ab. xadeapoii ﬂ/é / HL.A. T'punmn/

PaGoyas nmporpaMma onoGpeHa METOAMUCCKOH KOMHCcHEH HHCTHTYTa TOPHOTO AENa H
Tpadcuopta «27» ¢espana 2017 r., npotokon Ne 9.

Ipenceaarens h&%E I'aBpumes /

PaGouas mporpamma cocTaBjieHa: crapumii npenoaasatens Kadeapsl 'MTuOITH
%% { M.®. TynyGacsa /
PeuenseHt: raasHbii Mapkwetinep I'OIT OAOQ «MMK»

/ A.B. Tlepmskos/



JICT perneTpain HIMeHeHiti 1t 10/ Hennii
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1 Ileau ocBOeHUS TUCHUIIUHBI

[lenbto 0CBOEGHUS AUCUMILIUHBI SBISETCS (OPMHUPOBAHHUE y CTYIEHTOB 3HAHUI O METO-
IUKE U TEXHUKE M3y4eHUs M M300paKeHMsI Ha 4YEpTEeKaX Ie0JOTHYEecCKUX (OopM U YCIOBHH UX
3aJieraHysl; CBOMCTBAaX BELIECTB, 3alOHSIOMMX 3TU (GOPMBI, U Mpolieccax, IPOXOSAIIUX B He-
apax 3emiid.

2 MecTO AMCUMILIMHBI B CTPYKTYpEC 06pa30BaTeJILHOI7I nporpaMmmabl NOATOTOBKHU
crneuuaJamucra

Hucuuminuna «['eomerpust Heqp» ABISETCA AUCUMILIMHON, BXoAsed B 0a30ByI0 4acThb
y4eOHOro IUIaHa NOJATrOTOBKM cHeluaiucTtoB Mo crneuuaibHoctu 21.05.04 Topnoe peno
crienranu3amnus Mapkuenaepckoe Jaeo.

JUis  u3ydeHUs  JUCHMIUIMHBI ~ HEOOXOAMMBbI  3HaHUS  (YMEHUS,  BIAJCHUSA),
chopMupoBaHHBIC B pE3ylbTare H3y4eHUS AUCHUIUIMH: Maremaruka, ®usuka, [eomorus,
Xumus, HaueprarenbHass reoMeTpusi, MH)XKEHEpPHass M KOMIIbIOTEpHas rpaduka, [eonesus,
Pynuuynas reonorus.

3HaHus (YMEHUs, BIAJACHUS), OJyYEHHbIE IPU U3YYEHUU JAHHOM NUCHUIUIMHBI OynyT
HEOOXOAMMBI IS W3YYCHHs] JTUCHUIUIMH: Mapkmeiiaepckoe oOecriedeHue Oe30MacHOCTH
BelleHUs TOpHBIX padot, I'eomerpusamms MIIM, PanumonansHO€ HMCMONIB30BAHUE MPHUPOIHBIX

pecypcos.

3 Komnerenuuu obOy4awuerocsi, ¢opmupyemble B pe3yJibTaTe OCBOEHHS
AUCHUILIMHBI M IVIAHUPYeMbIe Pe3yJIbTAThl 00y4eHH st

B pesynbrate ocBoeHMS IUCHMIUIMHBL «leomeTpusi Heap» OOydarolIuics IOJKEH
00naaTh CAEAYIOIMMMHI KOMIETEHIIUSIMHU:

CTpyKTypHBIii
IEMEHT [1nanupyemble pe3yabTaThl 00yueHus

KOMIIECTCHIIUHN

OIIK-4 roToBHOCTBHIO C €CTECTBEHHOHAYYHBIX MO3MIMI OLIEHUBATh CTPOEHHE, XUMUYECKUN U
MUHEpaJIbHBII COCTaB 3€MHOM KOpPbI, MOP(OJOTHYECKHE OCOOCHHOCTH U T'€HETUYECKUE THIIbI
MECTOPOKICHUN TBEPHABIX IOJIE3HBIX MCKONAEMBIX IIPU PELICHUHU 3a/a4 [0 PAlMOHAIBHOMY U
KOMILIEKCHOMY OCBOEHHIO

3Harhb MuHepanbHBIil COCTaB MECTOPOKACHHM MOJIE3HBIX NCKOIIAEMBIX;
OCHOBHBIE I'€0JIOTMYECKUE TIPOLIECCHI;

[IpocTpaHCTBEHHBIE XapaKTEPUCTUKH PYIHBIX TEJI, YCIOBHS 3aJI€TaAHUS
ITOJIE3HBIX HCKOITAEMBIX

YMeTb PaGorars ¢ reosornyeckoil JOKyMEHTaLUEH;

PaboTaTh ¢ TEKCTOBOH U TpadUUeCKON T€OJOTUUYECKOM JOKYMEHTAIIUEH;
Onpenensats TOPHOTEXHUYECKUE U THPOTe0IOTUYECKUE YCIOBUS 3aleraHus
MITN

Bianets HaBbikamu paboThl ¢ re00rMuecKkoi T0OKyMeHTalue;
HaBbikamu onpeneneHus pallioOHaIbHBIX CXEM Pa3BUTHS TOPHBIX padoOT Ha
OCHOBE U3YYEHHsI Ie0JIOTMYECKUX ycaoBui 3asieranns MIIM

OIIK-5 roTOBHOCTBIO HCIIOJIb30BaTh HayYHbIE 3aKOHBI K METOJbI MPHU I'€0JIOTO-IPOMBIIITICHHON
OIIEHKE MECTOPOXKACHHUI TBEPBIX MOJIE3HBIX HCKONAEMBIX U TOPHBIX OTBOJIOB

3Harb Oransl U CTaJUK Fe0JI0ropa3BeiouHbIX padoT;

HopmaruBHbie 1TpaBoBbI€ aKThl B 001aCTH T'€0JIOTMYECKOTO N3YUEHUS;
HopMmaruBHbie ITpaBoBbI€ akThl B 001aCTH UCHIOIB30BaHUS HEJIP U OKPYKaroIen
cpenbl

YMeThb AHanM3upoBaTh TOPHO-TEOJOTHUECKUE YCIOBHSI MECTOPOKICHUI




Biagets HaBbikamu onpeneneHus paiuoHaIbHBIX U 3()(PEKTUBHBIX CXEM Pa3BUTHS
FOpHBIX pa60T Ha OCHOBC 3aKOHOB N MHBIX HOpMaTI/IBHHX HpaBOBBIX AKTOB B
00J1aCTH T€0JIOTHYECKOTO U3yICHUS HEP;

HaBbikamu onpeneneHus paiuoHaIbHBIX U 3()(PEKTUBHBIX CXEM Pa3BUTHS
FOpHBIX pa60T Ha OCHOBC 3aKOHOB N MHBIX HOpMaTI/IBHHX HpaBOBBIX AKTOB B
00J1aCTH T€OJIOrMYECKOTO U3YICHHS HEIP U THAPOTECOJOTHYECKUX YCIOBUM
3anerannsa MIIU

[IK-1 BnageHueM HaBbIKAMHM aHaju3a FOPHO-TEOJIOTUYECKUX YCIOBHHM MPH 3KCIUTyaTallMOHHOMN
pasBenke W A0ObIYE TBEPABIX IIOJE3HBIX HCKOMAEMBIX, a TaKXKe IPH CTPOUTEILCTBE U
AKCILTyaTallMK MOA3EMHBIX 00BEKTOB

3Harhb Mertonbl u3MepeHust v onpoOoBaHUS;
Mertoab! u3MepeHust ¥ onpoOOBaHMS, METO bl KOJTMYECTBEHHOTO BBIPAKEHHUS
VM3MEHYMBOCTH NIOKA3aTEIEHN 3aI€KHU

YMeTb CocTaBisiTh FTOpHO-reOMETpUYECKHE I'padUKK pa3MeIIeHHs TOJIE3HbIX
KOMIIOHEHTOB;
BBIABIATE IPOCTPAaHCTBEHHBIE 3aKOHOMEPHOCTH pa3MEIeHUs [T0Ka3arenen
Biagets HaBpikamu aHanm3a ropHO-reoJIOTHYECKUX YCIOBUM IIPU IKCILTYaTallMOHHON

Pa3BCIKC U I[06I)I‘~Ie TBCPABIX IMOJIC3HBIX NCKOITACMBIX

[IK-7 ymeHueM omnpenenartb MPOCTPAHCTBEHHO-TEOMETPUUYECKOE IMOJOXKEHHE OOBEKTOB,
OCYIIECTBIIATh HEOOXOAMMBIE T€0/Ie3MUECKHe U MapKIIeiiepcKkue n3MepeHus, oopadbarsiBath 1
HHTEPIPETUPOBATE UX PE3YABTATHI

3Harthb Crioco6bl MapKIIEHAEPCKUX U TE0J€3NYECKUX U3MEPEHU;

CrnocoObl  ompezneneHus MPOCTPAHCTBEHHO-TEOMETPUUYECKOTO  IOJIOKEHUS
PYIHBIX TEJl;

TexHOJIOoTuI0 MPOU3BOJCTBA MapKIIEHIEPCKUX padoT; MpaBuiia TEXHUYECKOM
SKCILTyaTalluyd MapKIIeHepckoro o00py10BaHus

YMeTb [IpaBUIIBHO IPOU3BOANTH MAPKILEHIEPCKUE U TEOAC3UUECKIE U3MEPEHNS;
[IpaBHIIBHO MHTEPIPETUPOBATH PE3YIBTATHI MAPKIIEUIEPCKUX CHEMOK
Biagets MeromaMy MapKIIEHIEPCKUX U T€0AC3NYECKUX U3MEPEHHI;

MeronamMu  ompezenieHuss [POCTPAHCTBEHHO-TE€OMETPUYECKOTO  MOJIOKEHUS
PYAHBIX 3aJIEXKEH;

Hapikamu HeoOXx01UMBIMHU TTPU 00PAOOTKE PE3yABTATOB MapPKIICHIePCKO-
reoIe3NYECKUX CheMOK B IPOIPaMMHOM 00€CIIeUeHUN

[ICK-4.1 roTOBHOCTHIO OCYIIECTBJISATH MPOU3BOACTBO MAapKIICHIEPCKO-TE€OIE3NIECKUX padorT,
OMpCACIIATh MMPOCTPAHCTBCHHO-BPEMCHHBIC XapaKTCPHUCTHUKU COCTOSHUSA 3eMHOU IMMOBCPXHOCTHU U
HEOApP, TOPHO-TCXHHUYCCKUX CHUCTEM, IIOA3C€MHBLIX H HA3CMHBIX COOp}I)KeHI/Iﬁ u OTO6pa)KaTB
nH(OpPMAIMIO B COOTBETCTBUU C HOPMATUBHBIMU TPeOOBaHUSIMU

3Harb Bce Buabl Mapkieiaepcko-reoie3uueckux pador;

Meto bt OIIpENEIICHUSA IIPOCTPAHCTBEHHO-BPEMEHHBIX XapaKTEPUCTUK
COCTOSIHUSI 3€MHOM MMOBEPXHOCTH U HEJIP;

MGTOI[BI ONPCACIICHUA N HAXO0XKACHUS B IMTPOCTPAHCTBE MOA3CMHBIX 1 HA3CMHBIX
COOPYXEHUH 1 0TOOpaXkaTh WH(MOPMAITUIO B MAPKIIEHIEPCKON TOKYMEHTAITUN

YMeTb [IpaBuibHO MPOU3BOAUTH MApPKILIEHIEPCKO-T€0Ae3NUECKIE PaOOTHI;
HpOI/I?;BO)II/ITI) HCO6XOI[I/IMBI€ CHEMKH Ha MOBCPXHOCTHU U B HEAPAX 3C€MJIU;
HpaBI/IJ'[BHO u Ka4Y€CTBCHHO BBITTOJIHATH PacCuYCThL n OIIPCACIIATH
MPOCTPAHCTBCHHBIC XapaKTCPUCTHUKKU COCTOSHUS 3eMHO IMOBEPXHOCTU U HEAP

Biagets [Ipremamu BHIIOJTHEHUS BCEX MapKIIEHIEPCKO-Te0e3NUeCKUX padoT;
HaBbikamMu cheMKM Ha TMOBEPXHOCTM W B HeIpax 3€MJId U OTOOpakaTh
uHpopMmanuio rpadpuyecky;

HaBbikamu BeneHHs BCceX BHUAOB MapKUIEHAEPCKUX padOT U HaBBIKAMM JUIS
IIPAaBUJIBHOTO ~ OIPEAENICHUs IIPOCTPAHCTBEHHO-BPEMEHHBIX XAPAKTEPUCTHUK
COCTOSIHMSI 36MHOM IOBEPXHOCTHU U HEAP




[ICK-4.4 roTOBHOCTHIO OOOCHOBBIBaTH UM  HCIIOJI30BaTh METOJbl TE€OMETPU3ALUU U
IIPOrHO3UPOBAHUS pa3MELIEHUS MOKa3aTesIel MECTOPOXKICHHUS B IPOCTPAHCTBE

3Harhb OO01ue MeTobl TeOMETPU3aLINN;
Mertoapl reoMeTpu3aluy HEApP U NPOTHO3UPOBAHUS IMPOCTPAHCTBEHHOTO
pa3MenIeHus oKa3aTele;
Metoabl reoMeTpU3aluy U MPOrHO3UPOBAHUS KaYECTBEHHOTO pa3MeELICHUS
1oKa3aresieldl MECTOPOXKACHUS B IPOCTPAHCTBE

YmeTh [IpaBunbHO 00OCHOBBIBATH TNPUMEHEHHE METOJO0B T'EOMETPU3ALUU U
IIPOrHO3UPOBAHUS pa3MEUICHHs IOJIE3HOIO MCKOMAeMOro M IPUMEHSTH
CYIIECTBYIOLIME METObl T€OMETPU3ALINN

Bnanets [Ipuemamu NpPOTrHO3UPOBAaHUS pPa3MEIICHUs I0JIE3HOTO HCKOIIaeMOro B

PYAHBIX TEJNAX;
HaBbikamMu ¥ 3HAHUSMH ~KOMIIBIOTEPHBIX TEXHOJOTUH JJIsI OTOOpa)KEHUsI
CIPOTHO3MPOBAHHBIX MTOKA3aTeNIeld pa3MeNIeHUs [T B IPOCTPAHCTBE

[1CK-4.5 cniocoOHOCTHIO aHATTM3UPOBATh U TUIIM3UPOBAThH YCIOBUS Pa3pabOTKH MECTOPOKIACHUM
IMOJIC3HBIX MCKOIMAECMBIX JJI UX KOMIIJICKCHOTO HCITIOJIB30BAaHUS, BBIINIOJHATH PA3JIMYHBIC OLICHKHU

HEJPOIOIb30BAHNUS
3Harhb MeTo/1pl OLIEHKH HEAPOTIOIb30BAHMS;
Mertoss! 1 ycnoBus pazpadbotku mectopoxaeHus [11;
Metoapbl 1 yCI0BHS KOMIUIEKCHOTO MCIob30Banus MITN
YMeTb [IpaBunbHO olLIeHKBaTH yciioBUs pazpadboTku MIIH;
[IpaBunbHO TUNM3UPOBaTh yciaoBus paszpadotku MIIN s komIuieKCHOTO
VICIIOJIb30BaHUS
Biagets [Ippemamu aHanu3a pa3IWYHOM JOKYMEHTAMM IPU OLIEHKE YCIOBHM

paspabotku MIIU;

[Ipuemamu cozmaHuss MapKIIEHIEPCKOW JOKYMEHTAIlMU TMpU pa3paboTke
MIIN u ero KOMIUIEKCHOTO MCIIOJIb30BaHMS,

[IpuemMamu 1 HaBBIKAMH TIPU aHAIIU3E YCIOBUN Pa3paOOTKU U BBITIOJHEHUU
OLIEHOK HEIPOIIOIb30BAHUS U CO3IAHUSI MAPKIIEHAEPCKOM TOKYMEHTAUT

4 CTpyKTYypa U coJep:KaHue JUCHUNIMHBI

OO6mast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIACT 4 3a4eTHBIC eNUHUIIB 144 akaj. 4acos,

B TOM YHCJIC:

- KOHTaKTHast paboTa — 73,9 akaj. yacos:
— ayIuTopHas — 72 akaj. 4acos;
— BHeaynuTopHas — 1,9 akan. 4acos;
— camocrosTenbpHas padora — 70,1 akaz. yacos.
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1 O6mue cBeAeHUS IO TEOPUU TPOEKIIHIA, 7
MIPUMEHSEMBIX B TOPHOM T€OMETPUHU
1.1 Beenenue 3ydeHre OCHOBHOM 1 OIIK-4; OIIK-5;
JIOTIOJIHUTENBHOM JINTEPATYPhI HK-1; ITK-7;
7 2 4 10 JUCITUILINHE, KOHCIIEKTa HCK-4.1;
exImii [ICK-4.4;
I[ICK-4.5
1.2 [Ipoexiuu ¢ YUCIOBBIMU OTMETKAMHU 3ydeHre 0CHOBHOM 1 OIIK-4; OIIK-5;
JIOTIOJIHUTENBHOM JINTEPATYPhI HK-1; IIK-7;
7 1 8 10 14 |no muctmmmune, koucnekra | PELICHHE 3a71ad IO TeMe IICK-4.1;
eIt [ICK-4.4;
I[ICK-4.5
1.3 Tomorpaduieckne MOBEPXHOCTH 3yueHre 0CHOBHOM U OI1K-4; OTIK-5;
JIOTIOJIHUTENBHOM JINTEPATYPhI HK-1; TIK-7;
7 8 10 14 |no mucrmmune, koucnekra | PELICHHE 3371ad IO TeMe IICK-4.1;
exImii [ICK-4.4;
I[1ICK-4.5
1.4 ApdunHBIC TPOSKIIHH. N3yuenue OCHOBHOH U Tpadudeckie Ogﬁ-?’ (IDIEK7-5 ;
BekropHbie poeKknu 21 e A . JIOTIOTHATENBHON JUTEPATYPBI| 10 cTpoeHHMs TOPHBIX 11&&14]17
M0 JMCUMILTHHE, KOHCIEKTA | pphaGoTOK B IIPOCKLHAX HOKA 4.
fleKiM 1o TeMe e
I[ICK-4.5
1.5 AKCOHOMETPUYECKUE MPOEKIIUU. 3ydeHre OCHOBHOM 1 I'paduueckue OIIK-4; OIIK-5;
Crepeorpaduieckue IpOeKIUH. 7 | 6 4 |5  ROTONHUTENLHOI IUTCPATYPEI|  [OCTPOCHHS FOPHBIX HK-1; TIK-7;
M0 JUCHUIUIMHE, KOHCIIEKTa | BBIPAOOTOK B MPOEKIHUAX Hg?j‘i;
IICK-4.4;

IIEKIIUI

10 TCMC




[1ICK-4.5

Hroro no pazneny

BrinonHeHb! Bce

30 28 56
IIpaKTHYECKHE paboThl
2 T'eometpust 3ajieraHusi MECTOPOKICHUIN
TMOJIE3HBIX HCKOMAEMBIX
2.1 T'eomeTpus pyHOM 3aJIeXKU. 3ydeHre OCHOBHOM U PelreHe 3a1ad OIIK-4; OIIK-5;
JIOTIONMHUTENEHON IUTEPATYPBI | o i e 1 HK-1; ITK-7;
6 8 14,1 o JHUCHUIIJINHE, KOHCIIEKTa rpadHuecKnM HCK-4.1;
JIeKIHH CII0CO0aMH MO TeMe qex-44;
I[ICK-4.5
IMoaroroBka Kk 3a4ery
BHKP 1,9
HToro mo qucuuILInHE 36 36 70,1




5 O0pa3oBarte/ibHbIC M HH(POPMALMOHHBIE TEXHOJIOT MU

1. TpagunuoHHble 00pa3oBaTe/bHbIe TEXHOJIOTHH OPUEHTUPYIOTCS HAa OpPraHU3aluio
00pa30BaTeabHOr0  NIpOLECcCa, MPEANoJIaralollyl0 MNPSAMYI0  TPAHCISALUIO 3HAHUH  OT
MpernoAaBareNst K CTYIEHTY (IPEeUMYIIECTBEHHO HAa OCHOBE OObSICHUTEIbHO-MILTFOCTPATUBHBIX
METOJIOB 00yueHus1). YueOHasl NesTeIbHOCTh CTYJ€HTa HOCUT B TAKUX YCJIOBMSX, KaK IPaBUIIO,
PENPOLYKTUBHBIN XapaKTep.

®opMbl YUeOHBIX 3aHATHH C HCI0/Jb30BAHUEM TPAAMIMOHHBIX TEXHOJIOTHii:

WndopmanmonHass  JieKuMs —  IOCIEAOBaTeIbHOE — M3JIOXKEHHE  Marepuaiga B
JUCUMIUIMHAPHON JIOTHKE, OCYLIECTBISIEMOE IPEUMYILECTBEHHO BepOaJbHBIMU CpEICTBaMU
(MOHOJIOT TIpeno1aBaTess).

Cemunap — Oecema mpemojaBarelsi ©  CTYICHTOB, OOCYXKIEHHE 3apaHee
MOJITOTOBJICHHBIX COOOLIEHUHM MO KakJI0My BONpPOCY IUJIaHa 3aHATHS C €IUHBIM JUIsl BCEX
IepeyHEM PEKOMEHTyeMOl 00s13aTeNIbHOM U JOTIOJIHUTENBHOM JINTEPATyPBHI.

[IpakTHueckoe 3aHATHE, NOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUM U HABBIKOB 1O
MPEI0KEHHOMY aJITOPUTMY.

2. TexHoioruu nNpo6J1eMHOro 00yueHusi — Opranuzaius o0pa3oBaTEILHOTO MpoIecca,
KOTOpas MpearojaraeT NoCTaHOBKY NMPOOJIEMHBIX BOIPOCOB, CO3JaHUE Y4E€OHBIX MPOOIEMHBIX
CUTYaIMH 111 CTUMYJIMPOBaHUS aKTUBHO 1M03HABATENILHOMN J€ATEIbHOCTH CTYIEHTOB.

@®opMbl y4eOHBIX 3aHATHH ¢ MCHOJIb30BAHHMEM TEeXHOJIOTHH MNPoOJIeMHOro
o0yuyeHus:

[IpoOnemMHas Jexkuus — U3JIOKEHHE MaTepuana, Mpearojarapiee MIOCTaHOBKY
npoOJIEMHBIX M JAMCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE PpAa3JIMYHBIX HAyYHbIX IOJXOJOB,
aBTOPCKUE KOMMEHTApUH, CBA3aHHBIE C PA3IMYHBIMH MOJEISIMM HHTEPIPETALUU HU3YydaeMOTIo
Marepuaia.

[IpakTnueckoe 3aHsATHE B (QOpME NpPaKTUKymMa — OpraHuzanus ydeOHOil paboTsl,
HalmpaBJICHHAasT Ha PEIICHHE KOMIUIEKCHOW y4ueOHO-TIO3HABaTEIbHOM 3amaqd, TpeOyromend OT
CTyJI€HTa MPUMEHEHUs KaK Hay4HO-TEOPETUUECKUX 3HAHUH, TaK U MPAKTUYECKUX HABBIKOB.

3. HHTepaKkTMBHBIE TEXHOJOIHM — OpraHu3alus o00pa30BaTEIbHOTO IpoOIECcCa,
KOTOpas TMpEANoyiaraeT akTUBHOE M HEJIMHEHHOe B3aUMOJECIHCTBHE BCEX YYaCTHHUKOB,
JOCTH)KEHUE Ha 3TOM OCHOBE JIMYHOCTHO 3HAUYMMOTO JJIsi HUX 00pa3oBaTeiIbHOrO pe3ylbTara.
Hapsiny co cnenuanu3upoBaHHBIMU TEXHOJOTMSMH TaKOTO pojJia MPUHIMII WHTEPAKTUBHOCTU
MPOCIEKUBACTCSI B OOJIBIIMHCTBE  COBPEMEHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHH.
WHTepakTUBHOCTh NOJpPa3yMeBaET CyObEKT-CyObEKTHBIE OTHOILEHHUS B X0Jie¢ 00pa30BaTebHOTO
mporecca 1, Kak cieacTBue, popMupoBaHue caMopa3BHUBarollelics NH(GOPMalMOHHO-PECYPCHOM
Cpebl.

@®opMbl  y4eOHBIX 3aHATHI €  HCHOJb30BAHHEM  CHEHHAJM3MPOBAHHBIX
HHTEPAKTUBHBIX TEXHOJIOT U :

Jlexuus «oOpaTHOM CBSI3M» — JEKUUS—TIPOBOKALMs (M3JI0KEHUE MarepHalia ¢ 3apaHee
3arIaHUPOBAHHBIMU omroKamu), nexkuusi-Oecena, JeKUUS-IUCKYyCCHs, JeKIus-
npeccKoHpepeHITHS.

CeMuHap-1ucKyccUs — KOJUIEKTUBHOE OOCYXKIEHHE KaKoro-JIMOO CIIOPHOTO BOIpOCa,
npoOsieMbl, BBISBIEHUE MHEHHH B Tpynne (MEXIpyHrnoBOW IHANION, IUCKYCCHS Kak CIIOp-
JTAAJIOT ).

4. HndopManluOHHO-KOMMYHHKALMOHHbIe 00pa3oBaTe/ibHble  TEXHOJIOTHH —
opranusanusi 00pa3oBaTeIbHOIO Mpolecca, OCHOBAHHASI HA MPUMEHEHUH CllelUaTIn3uPOBaHHBIX
MIPOrPaMMHBIX CPeJl U TEXHUUYECKUX CPEJCTB paboThl ¢ HH(OpMaLuen.

@opmbl yueOHBIX 3aHATUN C KCIIOJIb30BaHUEM HH(OPMALHMOHHO-KOMMYHUKAIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanu3anuus — HU3J0XKEHUE COJAEPXKAHUSA CONPOBOXKIAETCS IMpe3eHTauuen
(neMoHcTpanuell ydeOHbIX MaTepUasoB, MPEICTABICHHBIX B PA3JIMYHbIX 3HAKOBBIX CHUCTEMaX, B
T.Y. WUTFOCTPAaTUBHBIX, FpapMueCcKuX, ayAuo- U BUIEOMaTEePHaIIOB).



[IpakTuueckoe 3aHsATHE B (QOpME MpPE3CHTALMN — IMPEACTABICHUE PpEe3yIbTaTOB
MIPOEKTHON WJIM HUCCIIEOBATEIbCKON AESATEIbHOCTH C UCHOJIb30BAHHEM CIELMATU3UPOBAHHBIX
MIPOrPaMMHBIX Cpe/l.

6 YueOHO-MeTOAMYECKOEe 00ecnieyeHre CAMOCTOATEIbHOI padoThl 00y4aroIIMXCs

[To mucummnmae «[eomeTpust Hemp» MpenrycMOTpeHa ayTUTOpHAs W BHEAyIUTOpHAs
camMocCTosiTeNIbHAs paboTa 00yJarouuXcsl.
TpynoeMKOCTh CaMOCTOSTENFHOW PadOTHI CTYACHTOB 1O Y4€OHOMY IUIAHY COCTaBIISIET
70,1 akaj. gac.
[IpuMepHas cTpyKTypa U COAEpKaHUE Pa3/ieiaoB IUCIHUILIAHBL:

Kon Paznen/tema
TEMBI JUCIUIIINHBI
P 1 |OOmue cBeneHus 0 TEOPUU MPOEKUUMN, IPUMEHSAEMBIX B TOPHOI reoMeTpUn

Coneprxanue

1.1 |BBenenue CyILIHOCTh IpEAMETa U €ro 3HaYeHUE Ha BCEX CTaJUAX
OCBOEHHUS MECTOPOXKAEHUS. VICTOpHSI BOSHUKHOBEHHUS U
pa3BUTHUS TEOMETPUU HEAP

1.2 |IIpoekuuu ¢ uucioBbiMU[Ipoexnns Touku. [Ipoeknus npsasmoi. B3anmHoe 1nosoxenue
OTMETKaMHU psIMOM M TOYKH. B3anMHoe nonoxenne npsmseix. [Ipoexnusy]
[JIOCKOCTH. B3anMHOE IOJOKEHHE IUIOCKOCTH C TOYKOM,
MPSAMOMN U TUIOCKOCTHIO. JIOCTOMHCTBA M HEAOCTAaTKUA IPOEK-
LMY C YUCJIOBBIMH OTMETKAMU

1.3 |Tomorpaguyeckue mo-|O0uMe cBeaeHus. MeToibl IOCTPOEHUS U30JUHUN MOBEpX-
BEPXHOCTH HOCTH TOIOrpauueckoro mnopsijaka. Marematudyeckue aeu-
CTBUS C TomnorpaduueckuMu NoBepxHOCTAMU. B3aumHoe 1o-
JI0’)KEHUE TIOBEPXHOCTH C TOYKOM, IPSIMOM, INIOCKOCTBIO

1.4 |Ad¢unnbie npoekiuu. |OOume mnonoxenus. AdduaHable kKoopauHaThl. CrocoObl
BexTopHble mpoekuuu  [HOCTpoeHus: u3oOpakeHus. JlocTouHCTBa M HEIOCTaTKHU ad-
(bUHHBIX TPOEKLIUH.

O6mue monoxxenus. [loctpoenne BEKTOPHOM MPOEKITUU TOP-
HbIX BbIPa0OTOK. JIOCTOMHCTBA M HEIOCTATKU

1.5 |AkcoHOMETpHUYECKHUE CyIIHOCTh aKCOHOMETPUUYECKOTo mpoekTupoBanus. [lokasa-
MPOEKIUU. Tenn uckaxeHus. KocoyrosibHbele U IPSMOYTOJIBHBIE TTPOEK-
Crepeorpaduueckue nuu. [locTpoeHre aKCOHOMETPUYECKUX MPOEKIUA TOPHBIX
MPOEKIUU BBIPA0OTOK. Pemienne mMeTpuuecknx 3ajad B aKCOHOMETPH-

YeCKUX MpOoeKUMsX. JJocTOMHCTBA U HEAOCTATKU aKCOHOMET-
PUYECKUX TIPOEKIUH.

Crepeorpaduueckue cetku U ux npumeHenue. [locrpoenue
M300paxeHnil ¢ moMolbio crepeorpapudeckoin cetku. Ile-
pexosl OT crepeorpaduueckol MPOEKIUH K H300paKEHUIO)
[JIOCKOCTHU B IU1aHe. JIoCTOMHCTBA U HEAOCTAaTKU CTepeorpa-
(buyeckux Mpoexuit

P2 |I'eomeTpus 3aneranuss MECTOPOKICHNN MTOJIE3HBIX HCKOIIAEMBIX

2.1 |I'eomerpusi pynHoW 3a-'eomMeTpUYECKHE U IPOCTPAHCTBEHHBIE XapAKTEPUCTHKHU 3a-
JIeXKHU nexxu. VHkmmHOMeTpuueckas cheMka cKBaxuH. ['paduxw,
XapakTepu3yromue Gopmy 3ajaexu U ee MPOCTPAHCTBEHHOE
nosjoxenue. Ckimaguaras ¢opma 3aieranus miactoB. Cwme-
[IECHUs [1JJACTOB




CamocTrosTrenbHas paboTa 3aK/IIO4aeTCsi B M3YYEHUHM PEKOMEHIYeMOW JUTepaTypbl IO
TEMaTUKE MPAKTUUYECKHUX 3aHATUN U B BHIIIOJIHEHUN JOMAITHUX padOT MO TUCHUILIMHE.

[lepeuens npakTuyecKux pador:

. [opHO-reomerpuyeckue 3aja4u B IPOEKLUU C YUCIOBBIMU OTMETKAMU.

. TopHO-reomerpuueckue 3aa4n Ha OCTPOCHHUE TOMONOBEPXHOCTEH.

. [locTpoeHue ropHbIX BEIpaOOTOK B aQPUHHBIX MPOESKIUAX.

. [locTpoeHune ropHbIX BEIpaOOTOK B AKCOHOMETPUUECKUX MPOEKIUSX.

. TopHO-reomerpuueckue 3a1a4u Ha OIPEIEICHNE MOIIIHOCTEN 3aJIekKu.

. [eomeTpuzanus Gopmbl pyaAHON 3aIexHu.

. TopHO-reomerpuueckue 3a1a4n Ha FeOMETPU3ALMIO CKIIAA4aThIX HapYILIEHUH.
[IepedyeHb BOIIPOCOB K 3a4eTy:

~N NN R W=

. Llenn n 3ajaun reOMEeTpHUH HEAP KAK HAYYHOU JMCIUILIAHBI
. [Ipoekuus TOUKM B POEKUUAX C YUCIOBBIMUA OTMETKAMMU.
. [Ipoekuus npsiMON B MPOEKIMAX ¢ YUCIOBBIMA OTMETKAMHM.

1

2

3

4. B3auMHO€ MOJIO’KEHUE TPSIMBIX B IMTPOEKIIUAX C YUCIOBBIMU OTMETKAMU.

5. B3zaumHoe nosioykeHue NpsMoil U MIOCKOCTU B MPOEKIUSIX C YUNCIOBBIMH OTMETKaMHU.

6. [loBepxHocTH TONOrpauYeCcKoro NopsaKa.

7. A5 pelieHus: Kakux BOIPOCOB FOPHOTO JeJia UCIIOIb3YEeTCsl CII0KEHNE TONOTrpapruuecKux
ITIOBEPXHOCTEM.

8. Jlnis peleHus: Kakux BOIPOCOB TOPHOTIO JI€JIa HCIIOJIb3YEeTCsl BBIUNTAHUE TONOTpapruuecKuxX
ITIOBEPXHOCTEM.

9. 154 pelieHus: KaKUX BOIPOCOB FOPHOTO JeJa UCIOIb3YeTCsl YMHOKEHUE TONOrpapuueckux
ITIOBEPXHOCTEM.

10. Jlns pemieHust Kakux BOIIPOCOB TOPHOTO Jieja UCIIOJIb3YeTCs JIeIEHHE TOorpaduyecKux
ITIOBEPXHOCTEM.

11. OGmmue cBenenust 00 apPUHHBIX MPOESKIUAX.

12. BekTOopHBIE IPOEKIMH, UX TPAKTUYECKOE HA3HAYCHHUE.

13. AKCOHOMETPHUYECKHUE ITPOECKLINH.

14. Onpenenenue KOOpAUHAT TOUYEK EPECEUCHUSI BEPTUKAIBHON CKBaXKUHBI C 3aJIEXKbIO.

15. 'eomeTprueckue 3EMEHTHI U TapaMeTPhI 3ATIEXKH.

16. I'uncomeTpuyueckue MmiaaHbl 3aJI€XKH, METOAbl UX MTOCTPOECHUS.

17. MowHOCTH 3aJI€KH U €€ BUJIBI.

18. I'myObuna 3aneranus.

19. MakMHOMETpUYECKAS] ChEMKA CKBAKUH.

20. ITocTpoeHHE TUTIICOMETPUYECKOTO TIJIaHA H30MOIIIHOCTH.

21. B3anMHOE€ MON0KEHUE IPSIMOU U TOUKH B MPOEKIMAX C YUCIOBBIMH OTMETKAMM.

22. PenteHne ropHO-r€OMETPUYECKHX 3a/1a4 B aKCOHOMETPUUYECKUX MPOEKIHSIX.



7 OnieHo4YHbIE cpeacrBa IAJis NMpoBEIACHUA l'lpOMe)RyTO‘lHOﬁ arrecranmmu
a) H.Ha}mpyeMble pe3yJibTarbl 06y‘lel-ll/lﬂ H OICHOYHBIEC CPpEACTBA JJIA IIPOBCACHUSA HpOMe)KyTO‘lHOﬁ arrecranum:

CTpyKTYpHBIH 27IEMEHT
KOMIIETEHIIUU

[Inanupyemble pe3yabTaThl 00yueHus

OneHouHble CpeACTBa

OIIK-4 - TOTOBHOCTb C €CTECTBEHHOHAYYHBIX TO3UIINN OLIEHUBATH CTPOCHUE, XUMUYECKHI 1 MUHEPAIBbHBIA COCTAB 3¢MHON KOPBI, MOP(OIOTHIECKHE
O0COOEHHOCTH U TEHETHUECKHE THUIIBI MECTOPOXKICHU I TBEPABIX MOJIE3HBIX UCKOTIAEMBIX TP PEIICHUH 3a1a4 110 PallMOHAIIBHOMY M KOMIUIEKCHOMY

OCBOCHUIO
3Harh MuHepanbHblil COCTaB MECTOPOKICHUN IIpuMepHBIil epedeHpb BOIIPOCOB K 3a4eTy
ITOJIE3HBIX UCKOIIAEMBIX; 1. 'eomeTpuyeckue napaMeTpsl U 3JIEMEHTHI 3aneranus 3anexeil. Cro-
OCHOBHBIE T€0JIOTUYECKUE TPOILIECCHI; COOBI OTIpe/IeNICHHS SJIEMEHTOB 3aJIeTaHusl.
IIpocTpaHCTBEHHBIE XapAKTEPUCTUKU PYIHBIX 2. HKIIMHOMETpUYEeCKasi CbeMKa CKBa)KHH.
TeJI, YCIOBUS 3aJeTaHMs MOJIe3HBIX CKomaeMbIX | 3. I'eoMmerpu3anus MIOCKOCTHBIX (opM 3aneranus. IlocTtpoenue rwu-
COMETPUYECKHUX IIJIAHOB KPOBJIU U ITOYBBI, INIAHOB U30MOLIHOCTEM.
4. Cxiaquarasi popma 3ajeranus. JJIEMEHTHI CKIIAI0K.
5. 'eomeTpu3anus CKIAI0K.
YMeTb PaboTarb ¢ reonornyeckoil JOKyMeHTaIHEeH; IIpuMepHBIil nepedeHb NPAKTUYECKUX 3aJaHUN
PaboTarb ¢ TekCTOBOM U rpaduuecKoit 1. PemreHne ropHO-reOMETpUYECKHUX 3a7ad B IIPOEKIUU C YUCIOBBIMHU
re0JIOTHYECKOH JOKYMEHTAlUEH; OTMETKaMHU.
Onpenenste TOPHOTEXHUYECKUE U 2. PemieHue TOPHO-TEOMETPUUYECKMX  3aJad Ha  I[OCTPOEHUE
ruporeosjorundeckue ycosus 3aneranuss MIIM | tononoBepxHoCTE.
3. TeomeTpuzanus Gopmbl pyTHON 3aJIEKU.
Bnaners HaBbikamu paboThl ¢ reo0ruueckon IIpuMepHBIil IepeyeHb MPAaKTUYECKUX 3aJaHui

JNOKYMEHTAIUEMH;

Hagsikamu onpezesieHnst palliOHAIbHBIX CXEM
pa3BUTHS TOPHBIX pabOT HA OCHOBE U3YyUEHUS
re0JIOTHYECKUX yclIoBMi 3aneranus MIIN

1. IlocTpoeHune ropHbIX BEIPaOOTOK B APUHHBIX MPOEKIUSX.

2. I[locTpoeHune ropHBIX BEIPAOOTOK B AaKCOHOMETPHUECKUX MTPOEKIIUSX.
IIpuMepHBIil epedeHb BOIIPOCOB K 3a4eTy

1. Onpenenenne KOOPAMHAT TOUYEK IMEPECEUECHHUSI CKBAKHHBI C 3aJIEXBIO.
2. OmnpeneneHrne reoMETpPUUYECKUX MapaMEeTpOB 3al€KU MO JaHHBIM
pa3BeI0YHOTO OypeHusl.

3. [IpoekTHpOBaHUE HAMIPABIECHHBIX CKBAKHH.

4. OnpeneneHue JUHUU BBIXOJIA IJIACTa MO/ HAHOCHI (MJIM HA TOBEPX-
HOCTh). [locTpoeHue miaHoB W30TITYOHH.

OIIK-5 - rOTOBHOCTBIO UCHOJIb30BATh HAYYHbIE 3aKOHBI U METObI IIPU T'€0JIOTO-NIPOMBIIIJIEHHON OLIEHKE MECTOPOXKACHUN TBEP/IbIX MOJIE3HBIX




CTpyKTYpHBIH 27IEMEHT
KOMIETEHIIUU

[1nanupyemsble pe3yiabTaThl 00yueHus

OneHouHble CpeACTBa

HCKOITaCMBIX U TOPHBIX OTB

0J10B

3Harb

Oransl U CTaAUU I€0JI0T0Pa3BEI0YHBIX padoT;
HopMmaruBHbIe TpaBOBbIE aKTHI B 00JIACTH
re0JIOTHYECKOTO U3yUYEHNS,

HopmaruBHble TpaBOBbIE aKTHI B 00JIACTH
UCIOJIb30BaHUs HELP U OKPYKAIOLIEH CPEbI

IIpuMepHBIil epeyeHb BOIIPOCOB K 3a4ETy

1. I'eomeTpusanus MOIHOCTH 3aJIEKH MTOJIE3HOTO UCKOIIAEMOTO.

2. 'eoMeTrpusarnus riyOUHbI 3a1€raHns MOJE3HOT0 NCKOMAeMOTo.

3. UHKkmHOMETpHYEecKas CheMKa CKBAYKUH.

4. AsumyranbHas crepeorpaduueckas cerka Bynbga. Pemenue 3amaq
IIPU MIOMOILU CETKH.

5. IonspHble cTepeorpaduueckue ceTku. Mx nmpumeHenue npu obdpa-
060TKe OOJIBIINX MACCHBOB TJIOCKOCTHBIX AJIEMEHTOB.

YmeTh AHanu3upoBaTh TOpHO-reojorudeckue yciosusa | 1. ['eomerpusanust MOIIHOCTH 3aJI€KU MOJIE3HOTO HCKOIIAEMOTO.
MECTOPOKICHUM 2. 'eoMeTpusanus riayOUHbI 3aJ€raHus M0JIE3HOTO UCKOIaeMOTO.
3. IlocTpoenue ropHbIX BBIPaOOTOK B ah(GUHHBIX MTPOEKIUSX.
4. TlocTpoeHne TOPHBIX BEIPA0OTOK B aKCOHOMETPUUECKUX MPOEKIUIX.
Bnaners HaBbikamu onpeneneHns: pauoHaJIbHbIX U 1. AsumyranbHas ctepeorpadudeckas cerka Bynbsga. Penenue 3anaq

3 PEKTUBHBIX CXEM Pa3BUTHS TOPHBIX paboT Ha
OCHOBE 3aKOHOB M HHBIX HOPMAaTHBHBIX
MIPABOBBIX aKTOB B 00JIACTH I€OJIOTUYECKOTO
U3y4YCHHUS HEJp;

HaBpikamu ornpenieneHus paiMoHaIbHBIX U

3 PEKTUBHBIX CXEM Pa3BUTHS TOPHBIX paboT Ha
OCHOBE 3aKOHOB M HHBIX HOPMAaTHUBHBIX
MIPABOBBIX aKTOB B 00JIACTH re€0JIOTUYECKOTO
W3YUYCHHS HENIP U THIIPOTEOJOTHUECKUX YCIOBUN
3aneranus MITH

MIPU TIOMOIIU CETKH.
2. ITocTpoeHre TOPHBIX BEIPAOOTOK B a)(PUHHBIX MPOEKITUSIX.
3. IlocTpoeHue TOpHBIX BEIPAOOTOK B aKCOHOMETPUUYECKUX MTPOEKITUAX

[1K-1 - BnageHneM HaBbIKAMHU aHAJIN3a TOPHO-TEOJOTHYECKUX YCIOBHIA NIPU SKCIUTYaTAI[HOHHON JOOBIUH, TepepabOTKH TBEPIABIX MOJIE3HBIX
MCKOTIA€MbIX, CTPOUTENBCTBA U IKCIUTYaTallUH M10I3€MHBIX 00OBEKTOB

3Harb

Mertonbl u3MepeHus 1 orpoOOBaHMUS;
MGTOZ[I)I I/ISMepeHI/ISI nu OHpO6OBaHI/I51, MCETOObI
KOJIMYCCTBCHHOT'O BI)Ipa)KeHI/ISI N3MCHUYHUBOCTHU
MoKazarejeH 3alIeKHu

IIpuMepHBIil IepedeHb BOIIPOCOB K dK3aMEHY

1. 'eomeTpuyeckue napaMeTpsl U 3JIEMEHTHI 3aneranus 3anexeil. Cro-
COOBI ONpeIeNICHNs YIIEMEHTOB 3aJIeTaHMHsL

2. IHKJIMHOMETpUYecKasi CbeMKa CKBa)KHH.




CTpyKTYpHBIH 27IEMEHT

[1nanupyemsble pe3yiabTaThl 00yueHus

OneHouHble CpeACTBa

KOMIIETCHIIUU
3. MeTopl nocTpoeHUs OJIOK-auarpaMM y4acTKOB MECTOPOKICHUH.
4. OnpenencHyue KOOPAUHAT TOUEK MEPECEUECHUs] CKBAXKHMHBI C 3AJIEXKBIO.
YMeTb CocTaBisTh TOPHO-T€OMETPUYECKHE TPadUKH IIpuMepHBIil nepedeHb NPAKTUYECKUX 3aJaHUN
pa3MEILEeHHUs ITOJIE3HBIX KOMIIOHEHTOB; 1. TopHO-reoMerpuueckue 3aJayd B MPOCKIUU C YUCIOBBIMU
BBIABIATE IPOCTPAHCTBEHHBIE 3AKOHOMEPHOCTH | OTMETKAMHU.
pasMelIeHMs IT0Ka3aTeNen 2. I'opHO-reomeTpruecKue 3a1a4u Ha MOCTPOECHUE TOTIONOBEPXHOCTEH.
3. TopHO-reoMeTpHUYECKUE 3a/1a4d Ha TEOMETPHU3ALINIO CKIIa4aThIX
HapyleHUN
Bnaners Hagsikamu aHanu3a ropHO-reoJIOTHYECKUX IIpuMepHBIil epedeHb BOIIPOCOB K 3a4eTy

YCIOBHM MPH IKCILTYaTALIMOHHOM pa3BEAKE U
NOOBIUE TBEPIBIX MMOJTE3HBIX HCKOTIAEMBIX

1. IlocTpoeHue reoJOruuecKkoro paszpesa o pesyiabraraM opoOOBaHMUSL.
2. Ilpoekuuu ¢ yucnoOBbBIMM OTMETKamu. [Ipoekunu npsMbIX, Tpagyu-
pOBaHME, SIIEMEHTHI 3aJIeTaHuUsl.

3. Ilpoekuun miockocreil. CriocoObl 3aaHUs TIOCKOCTEH U MOCTpOE-
HHC.

[1K-7 - yMeHuEeM ONpeAessTh MPOCTPAHCTBEHHO-TEOMETPUIECKOE MOJIOKEHNE OOBEKTOB, OCYIIECTBIATh HEOOX0AUMBIE T€0Ie3NIECKHE U
MapKIIeiiepckie u3MepeHus, 00padaTbIBaTh U MHTEPIIPETUPOBATH UX PE3YIIBTAThI

3Harb CrniocoObl MapKIIEHIEPCKUX U TE0JE3UIECKUX 1. IIpoekuuun mnockocteil. CriocoObl 3a1aHUs TUIOCKOCTEH M MOCTPOe-
U3MEPEHHUI; HHE.
Crnoco0bl onpeaeneHus MpoCcTPaHCTBEHHO- 2. HKJIMHOMETpUYEeCcKasi CbeMKa CKBa)KHH.
TFE€OMETPUYECKOTO MOJIOKEHUS PYAHBIX TE; 3. [locTpoeHne n30IMHNUN METOJOM MHOTOTPAaHHUKOB.
TexXHOJIO0THIO TPOU3BOICTBA MAPKIIEHAEPCKUX 4. 'eomeTpu3anys MOLUTHOCTH 3aJI€KHU MOJIE3HOTO UCKOIIAEMOTO.
paboT; mpaBuiIa TEXHUUECKON IKCILTyaTaI[H 5. 'eomeTpu3anys TiyOUHBI 3aJIeTaHus MI0JIE3HOTO HCKOIIAEMOTO
MapKIIeiIepckoro 000py0BaHus

YMeTb [IpaBuibHO TPOM3BOAWUTE MapKuIeHaepckue U | 1. PemieHne ropHo-reoMeTpuuecKux 3a1ad Ha ONpeielieHue
re0Ze3U4ECKUE U3MEPEHUS; MOILIHOCTEH 3aJIEKU.
[IpaBuIbHO MHTEPIIPETUPOBATE PE3YIBTATHI 2. Pemenue ropHO-reOMETPUYECKHUX 33734 B MPOEKLHUU C YUCIOBBIMHU
MapKIIeHIEPCKUX ChEMOK OTMETKaMH.

Bianers Mertogamu MapKIIEHIAEpCKUX U reoje3ndeckux | 1. 'mncomerpudeckue IuiaHbl OBEPXHOCTEN 3aJIEXKHU.
U3MEPEHHUI; 2. OnpezneneHue JIMHUN BBIXOJA IJIACTa MOJ HAHOCHI (MJIM Ha MOBEPX-
MerogamMu  ompefeleHHus  MPOCTPAHCTBEHHO- | HOCTH). [locTpoeHue naaHoB u30ri1yOuH.




CTpyKTYpHBIH 27IEMEHT
KOMIETEHIIUU

[1nanupyemsble pe3yiabTaThl 00yueHus

OneHouHble CpeACTBa

r€OMETPHUECKOTO TOJIOKESHUS PYIHBIX 3aJIKEH;
HaBbikamu HE0OX0AMMBIMU ITpU 00paboTKe
PE3y/IbTaTOB MapKIIEHAEPCKO-T€0e3HUECKUX
ChEMOK B MPOTrPaMMHOM 00eCTIeueHIH

3. 'eomeTpu3anys MOUIHOCTH 3aJI€KH MOJIE3HOTO UCKOIIAEMOTO.
4. T'eoMeTrpusalys riIyOUHbI 3aj€raHus OJE3HOTO UCKOIIaeMoTo.

[ICK-4.1 - TOTOBHOCTBIO OCYILIECTBISATH IPOU3BOICTBO MAPKIIEHAEPCKO-T€0A€3UNUECKIX PAOOT, ONPEAEIATH IPOCTPAHCTBEHHO-BPEMEHHBIE
XapaKTEPUCTUKN COCTOSHUS 36MHOM MOBEPXHOCTH U HEZIP, TOPHOTEXHUYECKUX CUCTEM, TIOJ3EMHBIX U Ha3EMHBIX COOPYXEHHUI U 0TOOpaxarhb
MH(OPMAIIMIO B COOTBETCTBHH C HOPMAaTHBHBIMU TPEOOBAaHHUSIMH

3Harb Bce BuabpI MapKIIen1epcko-reo1e3n4eCKux IIpuMepHBIil epedeHb BOIIPOCOB K 3a4eTy
pabor; 1. CriocoObl onpesiesieHust SJIEMEHTOB 3aJIeraHus TU1acTa.
Metop! onpeneneHus poCcTPaHCTBEHHO- 2. OnpezaeneHre MOLIHOCTH IIJ1ACTa.
BPEMEHHBIX XapaKTePUCTUK COCTOSIHUS 3eMHON | 3. OnpenesieHne 3eMEHTOB 3alleraHusl CKIIaAKU
ITIOBEPXHOCTH U HEIP;
Metop! onpeneneHus U HaX0XKACHUS B
IIPOCTPAHCTBE MOJA3EMHBIX U HA3EMHBIX
COOpPYXKEHHUH 1 0TOOpaXkaTh HHPOPMALIUIO B
MAapKIIECHIEPCKON TOKYMEHTAIUU
YMeTb [IpaBunbHO  mpou3BOAUTH  Mapkuieiaepcko- | 1. CriocoObl onpeesieHns JIEMEHTOB 3ajleraHus IU1acTa.
reoie3n4ecKre padoThl; 2. HKJIIMHOMETpHUYECKasi CbeMKa CKBaXKUH.
[IpousBoauth  HEOOXOIMMBIE  ChEMKM  Ha | 3. PellleHne ropHO-reoMeTpUyYeCcKUX 3aJlad B MPOEKIUU C YUCIOBBIMU
IIOBEPXHOCTH U B HEJIPaxX 3eMIIH; OTMETKaMHU.
IIpaBUIIBHO M KQUECTBEHHO BBINOIHATH PACUETHI
U OTIIPEIENATh IPOCTPAHCTBEHHBIE
XApaKTEPUCTUKU COCTOSHUSI 3€MHOMN
ITOBEPXHOCTH U HEJP
Bianers IIppeMaMu BBINOIHEHUS BCEX MapKUIEHAEPCKO- | l. Pelenne ropHo-reoMeTpudecKux 3aaad B MPOCKIUU ¢ YUCIOBBIMU

reoie3n4ecKux pador;

HaBrpikamMu cheMKH Ha IMOBCPXHOCTHU U B HEApPAX
3eMJIM U 0TOOpaxarh HH(OPMAIHIO rpadUIeCcKH;
Hasrsikamu BEACHUA BCEX BUIOB
MapKIIeH1epckux paboT ¥ HaBbIKaMH s
MMPaBHUJILHOIO ONPCACIICHUA MPOCTPAHCTBCHHO-

OTMETKaMHU.
2. Illoctpoenune ropHBIX BEIPAOOTOK B aPUHHBIX MPOEKIIHIX.
3. [locTpoeHue ropHbIX BEIPAaOOTOK B aKCOHOMETPUUECKHUX PO EKIIHSIX.




CTpyKTYpHBIH 27IEMEHT
KOMIETEHIIUU

[1nanupyemsble pe3yiabTaThl 00yueHus

OneHouHble CpeACTBa

BPEMEHHBIX XapaKTEPUCTUK COCTOSIHUS 3€MHOMN
ITOBEPXHOCTH U HEJP

I1CK-4.4 roToBHOCTHIO 000CHOBBIBATH U MCIIOJIb30BAaTh METOAbI TEOMETPHU3ALIMH U TPOTHO3UPOBAHUS pa3MELICHH NT0Ka3aTeIeil MECTOPOXKIEHUS B

IIPOCTPAHCTBE

3Harb OOm1rie MeTo/Ibl TEOMETPHU3AIIHH; IIpuMepHBIil epedeHb BOIIPOCOB K 3a4eTy
Metopl reoMeTpuU3aluu HEIp u | 1. 'eoMeTpu3anyst MOITHOCTH 3aJI€KH ITOJIE3HOTO UCKOIIAEMOT0.
IIPOTHO3UPOBAHUS IIPOCTPAHCTBEHHOTO | 2. ['eomeTpu3anus riyOuHBI 3aJIeraHus I0JIE3HOTO HCKOIIAeMOTo.
pa3MeIleHNs I0Ka3aTeNeH; 3. I'eomeTrpu3anus IIOCKOCTHBIX (opM 3aneranus. IlocTtpoenue rur-
Metoapl reomMeTpu3alid M IIPOrHO3UPOBAHMS | COMETPUYECKHUX INIAHOB KPOBJIU U IOYBBI, INIAHOB U30MOLIHOCTEM.
KaueCTBEHHOIO  pa3MelleHus  mokasareneil | 4. ['eomeTpuzanus cKIaaokK.
MECTOPOKIEHUS B IPOCTPAHCTBE 5. Omnpenenenye TUHUM BbIXO/1a IJIACTa 110 HAHOCHI (MU Ha

IIOBEPXHOCTB).

YMmeTh [IpaBunsHO 000CHOBBIBAThH npuMeHenue | 1. PemeHne TrOpHO-rEOMETPUYECKUX 3aJad Ha  ONPEIEIICHUE
METO/I0B TEOMETPU3ALMU U IIPOrHO3UPOBAHMS | MOLIHOCTEH 3aJIEKHU.
pasMelieHusl  MOoJe3HOTo  uckomaeMoro U | 2. [eomerpusanus Gopmbsl pyaHON 3aTI€XKH.
IIPUMEHSATH CYyILIECTBYIOILIHE MeTo/bl | 3. PelieHue ropHo-reoMeTpuyYecKrX 3a/1a4 Ha TeOMETPU3aLNI0
reomMeTpusanuu CKJIQJ4aThIX HAPYIIECHUH.

Bianers [Ipuemamu  mporHo3upoBanusi  pasmemnieHus | 1. IlocTpoerne HamIsAHOTO W300paKEHHS TOPHBIX BBIPAOOTOK B
I0JIE3HOTO MCKOIIAEMOT0 B PYAHBIX TENAX; apUHHBIX TPOEKITHIX.
HaBbikamMu ©  3HaHMAMH KoMnbloTepHBIX | 2. [locTpoeHne 0O0bEeMHOTO W300paKEHMHM TOPHBIX BBIPAOOTOK B
TEXHOJIOTUM JUIS 0TOOpaXEeHUs | aKCOHOMETPUUECKUX MPOEKINSX.

CIIPOTrHO3UPOBAHHBIX MoKa3aresei pPasMCIICHUA
1 B IPOCTPAHCTBE

IICK-4.5 criocoOHOCTBIO aHAIM3UPOBATh U TUIIM3UPOBATh YCIOBUS Pa3pabOTKH MECTOPOKICHHH MOJIE3HBIX HCKOTIAEMBIX JJIs1 UX KOMIIJIEKCHOTO
VICIIOJIB30BAHUs, BBIIOJIHATH PA3JINYHbIE OLIEHKHU HEIPOIIOIb30BaHHUs

3Harb

MeTo1pl OLIEHKH HEIPOTIOIb30BaHNU;

Mertoab! 1 yCI0BHs pa3pabOTKH MECTOPOKIACHUS
II1;

Metopl u YCIOBHS
ucnons3zoBanus MIIN

KOMIIJICKCHOT'O

IIpuMepHBIil epedeHb BOIIPOCOB K 3a4eTy

1. CTpyKTypHBIE DIIEMEHTHI TOMIOTPaPUUECKOI TTOBEPXHOCTH 3EMJTH.
OcHoBHubIe (opMBI penbeda.

2.Cnoco0bl onpeneneHus 3J€MEHTOB 3aJIeTraHts IU1acTa.

3. HaxoxieHre KOOp/IMHAT TOUEK N1ePECEUEHUs] CKBaXKHH C MJIACTOM

YMmeTn

IIpaBunbHO OlLIEHUMBaTh YCIOBUSA pa3pabOTKH

IIpuMepHBIil nepedeHb NPAKTUYECKUX 3aJaHUN




CTpyKTYpHBIH 27IEMEHT

[1nanupyemsble pe3yiabTaThl 00yueHus

OneHouHble CpeACTBa

KOMIIETCHIIUU
MIIN; 1. TopHOo-reoMeTrpuueckue 3aJaud B TMPOEKIUU C YHUCIOBBIMHU
[IpaBUIBHO TUMIU3UPOBATH YCIOBHS Pa3pabOTKH | OTMETKAMHU.
MIIA st KOMIUJIEKCHOTO MCTIOJIB30BaHUS 2. TopHO-TeOMeTpUYECKUE 3a1a4l Ha TIOCTPOECHUE TOTIOTIOBEPXHOCTEH.
Bnaners IIpuemaMu aHanu3a pas3auyHOM JOKyMeHTauuu | [IpuMepHbIil nepedeHb NPaKTUYECKUX 3aJaHuI

IIpU OLIEHKe ycioBUM pa3zpadbotku MIIU;
[Tpuemamu CO34aHus MapKIIEHAEPCKOM
JNOKyMeHTauuu npu paspadorke MIIM u ero
KOMIUIEKCHOTO MCIIOJIb30BaHNUs;

IIppeMaMu ¥ HaBbIKAMU IIPU aHAIU3E YCIOBHU
pa3paboTKu u BBIIIOJIHEHUH OLICHOK
HEPOIOJIb30BaHUS 51 CO3IaHUs
MapKIIEHIEPCKON TOKyMEHTAIIUU

1. TloctpoeHnne 00BEMHOTO H300pakEHUSI TOPHBIX BBHIPAOOTOK B
adOUHHBIX PO EKIIHSX.

2. TloctpoeHne 0O0BEMHOTO H300pakeHUSI TOPHBIX BBHIPAOOTOK B
AKCOHOMETPUYECKHUX MPOEKITUIX.

3. PemeHwe TOpHO-T€OMETPHUECKUX
MOIIHOCTEH 3aIEXKHU.

4. TeomeTrpusanust GopMbl PyAHON 3aTIEXKHU.
5. T'OopHO-TeOMETpHUUECKHE 3aJ]au HAa TEOMETPU3ALINIO CKIIAI4aThIX
HapylIeHUMN.

3aaa4 Ha OMpCaACIICHUC




0) [lopsitok MpoBeaeHNsT MPOMEKYTOUYHOM aTTeCTANMHU, MOKA3aTEIH U KPUTEPUH
OlleHUBAHMUSI:

IIpumepHasi CTPYKTypa U cofepKaHue MYHKTA:

HpOMC)KYTOLIHaSI arrecranud 10 JUCLHUIIIINHEC ((FCOMCTpI/ISI HCOp»  BKIOYACT
TEOPETUYECKUE BOMPOCHI, TO3BOJIAIOLIUE OLIEHUTh YPOBEHb YCBOCHHUSI 00YyJarOLUIUMUCS 3HAaHUH, U
MIPaKTUYECKUE 3aJaHusl, BBIABISIOLINE CTENEHb COOPMHPOBAHHOCTH YMEHM U BIaJIeHUH,
MPOBOJUTCA B popMe 3adeTa.

3ayer Mo JAHHOW JMCUUIUIMHE IPOBOAUTCA B YCTHOM (opMe MO TEOpEeTUUYECKUM
BOITpOCaM U IIPU HAJIMYHHU BBITIOJTHCHHBIX IPAKTUUCCKHUX pa60T.

Kputepuu o1ieHKH TIpH IPOBEICHUH 3a9€Ta:
— Ha OIEHKY «3aYTe€H0» — O0YyJaroIINICs JEMOHCTPHPYET TOCTATOYHBIA YPOBEHb cop-

MHPOBAaHHOCTY KOMIIETEHIIMW, Ha BOINPOCHI IIPENOJABATENS B PaMKaX M3y4EHHOIO Kypca JaeT
IIPAaBUJIBHBIE OTBETHI, MOXKET JOITYCKAaTh HETOYHOCTH, 3aTPYAHEHMS, HO B LIEJIOM 3HAHHUS, YMEHUS
Y HAaBBIKM COTJIACHO M3Y4aeMbIM KOMIIETEHIUSM YCBOCHBI; HA 3a4€THOE 3aHATHE MPEACTABICH
OTYET C NMPABWIbHO BBHINOJIHEHHBIMU MPAKTUYECKUMU pabOTaMH 10 AUCLHUIUIMHE;

— Ha OLICHKY «He 3aYTeHO0» — Pe3ylbraT OOyd4eHHs] HE JAOCTUTHYT, oOydaroluiica He
MOJKET I0Ka3aTh 3HAHWS HA YPOBHE BOCIPOM3BEACHUSI M OOBSCHEHHS] MH(POPMALMH, HE MOXKET

IMOKa3aTb HHTCIUJICKTYaJIbHBIC HABBIKKM PCHICHUSA HNPOCTBIX 3aia4, OTYET HC IPCACTABJICH C
BBIINTOJTHCHHBIMU IIPAKTUYCCKUMHA pa6OTaMI/I 10 JUCHHUIIIINHE.

8 YueOHO-MeTOAMYeCcKOe U HH(POPMAIIMOHHOE o0ecTieYeHUue TUCIHIIUHBI

a) OcHoBHAas JUTEpaTypa

1. Aopamsn I.O. I'eometpust Henp. [eomerpuzarust GopMbl U YCIOBHUH 3aJ€TaHUs 3aJIEKH
[DnexrponHsIit pecypc]: yuebHoe nocodue / I.O. Abpamsin, JI.1. boposckuii, E.H. TormukoBa. —
OnexktpoH. gmaH. — MockBa: MUCUC, 2018. — 18 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/108050 .

2. Abpamsu I.O. T'eomerpus Henp. OOIIas METOAMKA TEOMETPU3AIUN HEAP [ DIEeKTPOHHBII
pecypc]: yaebnoe mocobue / I.O. Abpamsn, JI.U. boposckuii, E.H. TomukoBa. — DnekTpoH.
TTaH. — Mocksa: MUCHUC, 2018. — 42 C. — Pexum JOCTYyTIA:
https://e.lanbook.com/book/108051 .

3. Ao6pamsan, I'O. T'eomerpus Heap. Ilomcuer W ydeT ABMIKCHHS 3alacoB ITOJIC3HBIX
HCKOTIaeMBIX [DNeKTpoHHBIN pecypc]: yuebnoe nocodue / I.O. A6pamsn, [I.U. boposckuii, E.H.
TomukoBa. — OnekrpoH. gaH. — Mocksa: MUCHUC, 2018. — 24 ¢. — Pexum pgoctyna:
https://e.lanbook.com/book/108049 .

0) JlonmosiHUuTeEbHASA JJUTEpPaTYypa

1. Bykpunckuii B.A. I'eomerpus Heap: YueOHuUK 115 By30B. — 3-€ U37., nepepad. u oM. —
M.: U3a-Bo MOCKOBCKOTO TOCYIapCTBEHHOTO TOPHOTO YHUBEpcuTeTa, 2002. — 549 c.

2. bykpunckuii B.A. T'eomerpuzauus nenp. [Ipaktuueckuit kype: YuebHoe nmocodue amns
BY30B. - M.: U3narensctBo MITY, 2004. — 333c.

3. PoroBa, T. b. Teomerpus Henp. OCOOEHHOCTH TEOMETPU3ALUU  YrOJIbHBIX
MecTopoxkaeHuil: yuednoe nocodue / T. b. Porosa, C. B. Illaknenn. — Kemeposo : Ky3['TVY
numern T.D. TopbaueBa, 2018. Tekcr : snexrpoHHslid / JlaHb : 3MEKTPOHHO-OMOIMOTEUHAS
cucrema. URL: https://e.lanbook.com/book/115156.

B) MeToanueckne ykasaHust
1. Meroauyeckne yKazaHHs I BBIIIOJHEHUS MPAKTUYECKUX PabOT MPEICTaBIICHBI B
MIPUJIOKEHNH 1.

r) [Iporpammuoe odecnieuenne u MHTEepHeT-pecypcebl:
HNuTepHeT-pecypcebl:



— Mexnaynaponnas crpaBouHas cucrema «llommpen» polpred.com orpacins «O6pazoBanue
Hayka». — URL: http://education.polpred.com/.

— HanuonaneHas mHpopMalmoHHO-aHATUTUYECKasi cucTeMa — Poccuilckuil MHAEKC HAaydHOTO
uutupoBanus (PUHILIL). — URL: https://elibrary.ru/project_risc.asp.

— INouckoBas cucrema Axanemus Google (Google Scholar) — URL: https://scholar.google.ru/.
— Nndopmannonnas cucremMa — Ennnoe okHO Joctyna K nHopmannoHHsiM cuctemam — URL:

http:window.edu.ru/.

— @ezaepanbHOE TOCYIAPCTBEHHOE OMOKETHOE YUPEKICHHE

«DenepalIbHbIA  UHCTUTYT

MIPOMBIIIIEHHON cOOCTBEHHOCTUY. — PesxuM focryna: https://wwwl.fips.ru/

[IporpamMmmHoe oGecrieueHue:

Haumenosanue 10 No noroBopa Cpoxk JIeHCTBHS JIUIICH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
H-757-17 ot 27.06.2017 27.07.2018
J1-593 ot 20.05.2016 20.05.2017
MS Office 2007 No 135 ot 17.09.2007 06ecCpoyHO
Kaspersky Endpoint Security | JI-300-18 ot 31.03.2018 28.01.2020
it OusHeca - CTaHaapTHBIN H-1347-17 ot 20.12.2017 21.03.2018
1-1481-16 ot 25.11.2016 25.12.2017
11-2026-15 ot 11.12.2015 11.12.2016
7Zip CBOOOIHO pacrpocTpaHsieMoe | 0eCCpoUHO

9 MarepuajibHO-TeXHHYeCKoe ofecrevyeHue TUCIHIIINHBI
MaTepI/IaJ'H)HO-TeXHI/ILICCKOG 06ecnequHe JOUCIHUIIINHBI BKJIFOUYACT

Tun u Ha3BaHUWE ayAUTOpUHU

OcHallleHre ayiuTOpUH

IPYNIOBBIX M WHAWBUIYaJIbHBIX
KOHCYJIBTaIIHM, TEKYILETO
KOHTPOJS W IPOMEKYTOUHOM
aTTeCTalluH

VYueOHas ayuTopus g | Texuuueckue — cpenctBa  OOydeHHs, — CIyKallue — Js

IIPOBEICHUS 3aHATUH | IPEICTABICHUS yueOHOM uHpopMauu 001b11101

JIEKIMOHHOIO THIa ayIUTOpPUM:  MYIbTHUMEIUNHBIE  CpEeICTBA  XpaHEHUS,
nepefayd M [peacTaBiIeHUs y4eOHOW  HMHQOpMalUu.
Crienmanu3upoBaHHas MeOesb

VYueOHas ayIuTopus g | Texuuueckue — cpenctBa  OOydeHHs, — CIyKallue s

IIPOBEICHUS MIPAKTUYECKUX | MPEACTABICHUS yueOHOM uHdopMauu 001b11101

3aHIATUN ayIUTOpPUM:  MYIbTHUMEIUNHBIE  CpEeICTBA  XpaHEHHS,
nepefayd M [peacTaBiIeHUs yd4eOHOW  HMHpOpMalUu.
Crenmanu3upoBaHHas MeOesb

VYueOHas ayUTOPHS g | Komnbrorepnas texHuka ¢ makerom MS  Office, c

IIOOKJIIFOUCHUEM K CCTH «I/IHTepHeT» Hn C O0CTYIIOM B
AJIEKTPOHHYI0 HH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CPEIy
yHuBepcuTeTa. Crienuanu3npoBaHHas MeOeb

[Tomenienune
CaMOCTOSITEIIbHON padOThI

JJIA

Kommnbrorepnas texnuka ¢ makerom MS Office, c
IIOAKJIOYEHUEM K CC€THU «I/IHTepHeT» Hn C O0CTYIIOM B
AJIEKTPOHHYI0 HH(GOPMAIIMOHHO-00pa30BaTEIbHYIO CPEIy
yHuBepcurera. CnenuannsupoBaHHas MeOeb




I[MPUJIOXKXEHME 1

Perenwre 3a1a4 B IPOEKINH ¢ YUCIIOBBIMH OTMETKAMU

I. Hens pabotel. [IpumoOpecTn mpakTUUECKHWE HABBIKA PEHICHUS TOPHO-TEOMETPHUUECKUX
3aJ1ad B MIPOCKIIMH C YHCITOBBIMUA OTMETKAMH.

II. Ha ocHOBaHWM WCXOJHBIX IaHHBIX, BHIOPAHHBIX B COOTBETCTBHU C 3aJaHHBIM
BapHaHTOM W3 Ta0/. 1, pelIUTh HUKCTIPUBEICHHBIC 3a/1a4H.

B kauectBe cranmapTHBIX 0003HAYCHHI B J1a0OPaTOPHOM PabOTE MCIIONB3YIOTCS O — YroJI
MaJCHUS TUIOCKOCTH WM TPSIMOW M o — JUPCKIIMOHHBIA yrojl HaIpaBIICHUS IPOCTHPAHUS
TUIOCKOCTH HJTU TAJICHUS TIPSIMOM (MHJIEKC TIPH O M 0L COOTBETCTBYET HAMMEHOBAHUIO TIOCKOCTH
wiH pssMoi). KoopimHaThl TOUEK 3a1af0TCs B CKOOKAX, CIICAYIONINX 32 HANMEHOBAHUEM TOYKH B
nocnenoBarensHoCcTH: X, Y, Z, Hanpumep — A (120, 250, —124).

1. 13 touku A (0, 0, 230), HaxoasmIeicss Ha 3eMHOW TMOBEPXHOCTH, 3aJaTh HAIIPABJICHUE
3aMJIOBOYHON CKBAYKMHBI TAaK, YTOOBI OHA MOJCEKJIA HEHTP dHJOTEHHOI0O NoXKapa, HaXOsIIUics B
touke B (X, Y, 150). Heob6xoaumo omnpenenuTs TUPEKIIMOHHBIN Yroi (0c) HAIPaBJICHUS U Yroj
HakJIOHa (Oc) CTBOJIa CKBaXXUHBI, a TAK)XKE €€ 0ceByto yonHy. Kpome Toro, U3 Touku A 1oiKHA
ObITh POOYypeHa KOHTPOJIbHAS CKBAKMHA C AUPEKIUOHHBIM yriioM oK (71 4eTHBIX BapUaHTOB
ox = oc + 15°, mis HedeTHBIX — og = o¢c — 15°) u ymiom mageHus oc = 0c + 5°. Onpenenuts
KOOpAUHAThl X U Y IepecedeHuss 0CU KOHTPOJIIbHOU CKBAXKUHBI C TOpU30HTOM +170 M.

2. U3 Touku B (100, 100, ZB) 3anpoexkTupoBaTh HAKJIOHHYIO BBIPAOOTKY UIMHON 50 M,
napauiensHyio Beipadbotke C (100, 130, 100) — D (20, 160, ZD).

3. [lnact P moaceueH Tpemsi BepTUKaIbHBIMU CKBakMHamHu B Toukax A (10, 10, Z,), B
(120, 15, Zg) u C (100, 110, 100). Heobxonumo n300pa3uTh miacT B NPOEKIUU C YUCIOBBIMU
OTMETKaMH, HallTU 3JIEMEHTHI €r0 3aJieraHus U UICTUHHOE PACCTOSIHUE MEX 1y ToukamMu A u B.

4. U3 touku D (X, 70, 200) mpoiiieHbl BEpTHKaIbHAs W HAKIOHHAsS (3eHUTHBIN yromn 10°,
OUPEKUMOHHBIN yron ocu 185°) ckBakuubl. Halitu kxoopaunatel X, Y, Z Touek BCTpeuH
CKBaYXUHBI € IU1acTOM P, MOCTpOEHHBIM B XOJI€ pelleHus 3a1auu 3.

5. B crenkax mnpsimoyroiasHoro mypda ABCD wu3MepeHbl ymibpl HakjIoHa OOHAKCHHM
miacta 0ap U Opc. Jdupexiuuonnsie ymibl HanpasieHuit AB u BC coorBerctBenHo paBHbI 0° 1
90°. HeoOxomMo OompeneTuTh JIEMEHTHI 3aJIeTaHMs TUIacTa.

6. B touke A (100, 100, 146 (mns uverHbix) wiu 111 (AN HEUETHBIX BapHUAHTOB)
OTpeAEIeHbl AIEMEHTHI 3ajleraHus miaacta o ¥ 0. M300pa3uTh miaact B MPOEKIHUH C YUCIOBBIMU
OTMETKaMHU (OTMETKU U30TUIIC IPUHSTH KpaTHBIMU 20 M).

7. VI3 Touku A, nexaiei Ha II0CKOCTH IUIacTa, MOCTPOCHHOTO B 3a/1a4e 6, TPOBECTH IO/
ymioM 18° HakJIOHHYIO BBIPaOOTKY, O0OOPYIOBAaHHYIO JIGHTOYHBIM KOHBeiepoM. Ompenenuth
JUPEKIMOHHBIN Yol 0CH BHIPAOOTKHU.

8. 3anpoexkTUpOBaHO MPOBEIECHUE TUArOHAJILHOTO YKJIOHA, HAIpaBiIeHHE KOTOPOro HUMEEeT
TUPEKIMOHHBIN yroa 120° mist ueTHbIX 1 79° uisl HEYETHBIX BApUAHTOB U YTOJ TMajieHus Oy. B
touke A (100, 100, 126) oxumaercsa BCTpeda BBIPAOOTKHM CO CMECTUTENIEM pPa3pbIBHOIO
HapylieHus. M3BecTHO, UTO IIMpPHHA 30HBI BIUSHUS JAHHOTO HApYIICHUs, OlpenernseMas 1o
HOPMaJIM K IUIOCKOCTH cMecTuTens, cocraniger 20 M. OnpeneiauTb KOOPAWHATHI TOUYKH BXO/a
BbIPAOOTKHU B 30HY BIMSHMS HapyLIEHUS, €CIM AJIEMEHTHI 3aJe€raHusi CMECTUTENS] COCTABIISAIOT:
npoctupanue 20° (uist uetHsIxX) uiau 200° (U1 HeUETHBIX BAPUAHTOB); MAJICHUE Op.

9. Nmeercs ase BeipaboTku: A (50, 0, 100) — B (50, 100, ZB) u C (0, 50, 50) — D (100, 50,
ZD), npoiiieHHble TI0 TapayuienbHbIM Tuiactam Py u P,. HeoOxomumo ompenenuTs 3IIeMEHTH
3aJieraHys CBUTHI IJIACTOB U BEJIMYMHY HOPMaJIbHOW MOIIHOCTH MEKIYILIACTHS.

10. Tlmact P, mocrpoennsiii B 3amade 6, mepeceuyeH HAKIOHHOW CKBAKWHOMW, MMEIOIICH
TUPEKUMOHHBIN yros ocu 0° u 3eHUTHBIA yroa 30°. MouiHocTh IiacTta, U3MEpPEeHHasl 10 OCH
CKBa)XUHBI, paBHA m,. Tpedyercs onpenenuTb BEPTUKAIbHYIO, HOPMAJIbHYIO U TOPU30HTAIBHYIO
MOIIIHOCTH I1JIaCTa.

11. Ilo mnacty P, magarommeMy B CEBepHOM HampaBlIEHUH TIOJ] YIJIOM O, MPOMICH MITPEK, HA
ocu kotoporo nexar Touku A (50, 10, 100) u B (40, 100, 100). HeoOxoaumo 3ampoeKTupoBarh
ykioH AC mmuno# 100 M. Yron BAC, n3aMepeHHBIi B TUIOCKOCTH IJIacTa, paBeH .



N3mensieMble napameTpsl 110 BapUaHTam

Tabmuna 1

Bapuanr Howmep 3anaun
4 6,7 8

X Y ZB ZD ZA ZB X SAB SBC o o SY SH

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 tadmn. 1

Bapuanr Howmep 3anaun

10 11 12,13 14 15 16 17

ZB ZD my 0 0] (04 0 Oc ZB (05) 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), mpuHaiexaniei miacty, HMEIONEMY MIEMEHTHI 3aJIeTaHus
o U O, OKUJAETCSI BCTpEYa CO CTBOJIOM DPAa3BEIOYHOMN CKBaKMHBI. IlocTpouTh KOHTYp omacHoi
30HBI BOKPYT TOUYKH A, €CJIH B IUIOCKOCTH IUIacTa OH JOJDKEH UMETh GopMy Kpyra paguycom 25
M C IIEHTPOM B TOUKE A.

13. IInact uMmeer anemeHTH 3aneranus o ¥ O, Touka A (100, 100, 251) HaxoguTcs Ha
JIMHUM €T0 BbIX0/1a o]l HaHOCHI. CO CTOPOHBI MOYBHI IJIACTA U3 IPOU3BOIBHON TOYKHU, UMEIOIIEH
oTMeTKy 251 M, mpoBecTHM moja yIioM 180 I0JIEByI0 HAKJIOHHYID TOPHYIO BBIPAOOTKY,
napajuleNIbHYIO JIACTY U YIAJECHHYIO OT Hero (110 HampaBJIeHUIO0 HOpMaIH K HEMY) Ha 15 M.

14. Y3 touku A (50, 50, 100) momxHa ObITH MPOOypeHa HAKIOHHAS CKBAKMHA TIOJI3EMHOTO
OypeHHs ¢ JAUPEKIIMOHHBIM YIJIOM OCH Oc W yrioMm mnaaeaus 30°. YcranoButb, He OymeT nu
MIPOXOJIUTH JaHHAs CKBa)KMHA B ONACHOM OJIM30CTH (/17151 4eTHBIX BapuaHTOB 10 M, /Ui HEYETHBIX
15 m) ot yknona B (0, 100, Zg ) — C (10, 170, 80).

15. V3BecTHO, 4TO HaNpaBJICHUS MIABHBIX TEKTOHUYECKUX HAMPSHKEHUHA MAcCHBa TOPHBIX
MOPOJ JiekKar B OMCCEKTOPUAIBHON IIOCKOCTU JBYX CKPEIIMBAIOIIMXCS CHUCTEM HapyIIECHUU.
Heobxomumo nocTpouTts 3Ty OMCCEKTOpUaIbHYIO IIOCKOCTh, €CJIN JIEMEHTHI 3aJieraHus MepBoil
cucteMsbl: o = 90°, &; = 60°, a BTOpOii: 0z = 01, 32 = 0.

16. U3 touku A (50, 50, Z) 3amath KparTyaillllyto TEXHOJOTHYECKYIO CKBO)XHHY Ha
HaKJIOHHYIO BbIpaboTky B (100, 10, 0) — C (80, 110, —20). OnpenenuTs IIUHY CKBa)KUHBI, €€
3€HUTHBIN U JUPEKIIMOHHBIN YIIIbI U KOOPAUHATHI TOUKU BCTPEUH C BHIPAOOTKOIA.

17. IlpolTH Kparyaillllyfo BEHTHJIALIMOHHYIO BBIPAOOTKY MEXAY JABYMS HaKJIOHHBIMU
BbIpaboTkamu A (540, 560, 80) — B (470, 660, 20) u C (460, 560, 50) — D (520, Y, 110),
MPOMJCHHBIMHU IO MapaljieNIbHbIM Iu1acTaM. [l pemenus 3aaa4u npuHsaTh Macutad 1:2000.

III. Odpopmnenne pabotel. Pabora BbimonHseTcs Ha juctax ¢opmarom 210%x297 MM B
uBete. Kaxkmas 3amaua pemaercs Ha oTaeabHOM Jincte B macmTade 1:1000, Ha KOTOpOM JTOJKHBI
OBITH paMKa, 0CHU KOOPAMHAT, YCIIOBHE 3aa4H, YEPTEXK, CIIOBECHOE ONTMCAHHUE PEIICHUSI.



