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1. lleau ocBOeHUA TUCHUILIUHBI

[enbto ocBoeHus aucuuiinHbl «l'eone3ns u Mapkuenaepus» ABisoTcs: GopMUpoOBaHUe
y Oynyliero ropHoro MHXeHepa 3HaHUN COBOKYIHOCTU T€0/E€3MYECKUX M MapKIIeHIepCKUX
paboT, oOecneunBarOIIMX ACSITENbHOCTh BbIIEYKa3aHHBIX MPENNpUITHI Ha JIFoOOM JTame HuX
CYLIECTBOBaHUS, 0COOEHHOCTEN UX BHINIOJHEHUS, 00JIaCTH PUMEHEHUSI.

3anaun nqucuuiuivHbl "'eone3us u mapkuienaepus’ 3akiaodaeTcss B 00y4eHUH CTY/IEHTOB
crocobaM IPOM3BOJICTBA TEOAE3MYECKUX H3MEPEHHH Ha MECTHOCTH, Ha pa3iIMyYHBIX
rpaduyeckux Marepuagax: Tonorpapuueckux KapTax v IiaHax, npoduisx.

2 Mecro qjucuMiidebl B cTpykrype OOII moAroroBKu cnenuaJiucToB
Hucuurnnuna b1.6.27 «'eone3us n mapkmenaepusd» SBISETCS IUCHUINIMHOW, BXOIAIIEH B
0a3oByr0 yacth mnpodeccuonanpHoro mmkiaa OOIl 1o HampaBieHHWIO TOATOTOBKH
cnernuanuctoB 21.05.04 — T'oproe aeno.

Hucuumninuna u3ydyaercs B 1 u 8 cemectpax, GOpMOHl UTOrOBOrO KOHTPOJIS SIBJISETCS
3aueT. B mepBoMm cemecTpe ocBamBaeTcCsi MEPBbIM pasfen Kypca — reojie3us, B BOCbMOM -
MapKIIEHIEPUS.

VYcnemHoe ycBoeHME MaTepHallia 1o IepBomy paszaeny — Ileome3um mpeanosiaraert
3HAHME CTYJEHTaMH OCHOBHBIX IOJIOKEHUH CIEAYIOMUX TUCIUILINH:
- b1.5.07 MaremaTnka;
-b1.5.08 ®u3uka;
- b1.b.32 «McTtopus ropHoro nena»

[To BTOpOMY pazneny — Mapkuieidaepun:

-b1.b.24 «"'eomexanuka»

-b1.6.25.1 «Ilogzemnas pa3zpabotka MITN»

-b1.5.25.2 «Otkpsitas pazpadotka MITN»

-b1.5.25.3 «CtpoutenbHas T€0TEXHOIOTUsD)

3HaHUS U YMEHHUSI CTYJEHTOB, MOJYYEHHbIE NIPU M3YUYEHUU NUCUUIUIMHBI «leone3ust u

Mapkuieiepus» 0yayT He0OX0UMBI IPH U3YUEHHUH CICAYIOIIMUX AUCLHUILINH:
-b1.B./IB.07.01 PaninonanpHO€ MCIIOIB30BaHUE U OXpaHa MPUPOJHBIX PECYPCOB
-52.5.01(Y) I'eosioro-reoie3nueckoi NpakTUKH.
st ctynenToB criennanu3anuu Ne4 — Mapkieniepckoe Aemo:

-b1.b.14 —HauepraTenbHas reoMeTpusi, UHKEHEpHasi U KOMIIbIOTepHas rpaduka

- b1.b.38 — I'eomeTpus Heap

-b1.b.41 — Mapkueiiepckas JOKyMEeHTalus

-b1.B.O/1.3 — Mapkuieitnepus

-b1.5.40 — I'eomeTpu3zanusi MECTOPOKICHUM MOJIE3HBIX HCKOTIAEMBIX

b1.B./IB.3.1- Mapkiueiinepckoe odbecriedeHre 6€30nacHOCTH BEAECHUSI TOPHBIX padboT
-b1.5.37 — JlucTaHIiMOHHBIE METO bl 30HINPOBAHUS 3EMIIH

-b1.5.36 - Beicuias reonesus

3. Kommerenuum oOyyamomerocsi, ¢(opmupyeMble B pe3yjbTaTe OCBOCHUSA
AUCHHUILIMHBI H IVIAHUPYeMble pe3y/bTaThl 00y4eHH:

B pesynbraTe ocBoeHus AucuMIunHbl «I'eoie3us u Mapkuieniepusd» oOydarouuiics

JOJKEH 00J1a1aTh CIIEAYIOIUMU KOMIIETEHIMSIMU:

CrpyKTypHBIi
JIEMEHT [Inanupyemble pe3ynbTaThl O0y4eHUS
KOMITIETEHIUI

OIIK-6 TOTOBHOCTBIO UCIIOJIB30BaTh HAyYHBIC 3aKOHBI U METOBI ITPH OLIEHKE COCTOSTHHS
OKpYXaromen cpefibl B chepe PyHKITMOHUPOBAHUS TIPOU3BOJICTB 10 SKCIUTYaTaI[AOHHOM
pasBezke, 100bI4e 1 nepepaboTKe TBEPIbIX MOJE3HBIX HCKOTIAEMBIX, & TAK)KE IIPU CTPOUTEITHCTBE




CrpyKTypHBIi
JIEMEHT

KOMIICTCHIIUHN

[Inanupyembie pe3ynbTaThl 00ydeHUS

H OKCILTyaTallun

MMOA3CMHBIX I'OPHBIX

3HaTh

YCTpOUCTBO Te0Me3UYECKUX MPUOOPOB, YCIOBUS BBIOJHEHUS TIOBEPOK,
METOJMKHA TPOM3BOJICTBA T'€OJIC3UYCCKUX HM3MEPEHUU Ha KapTorpaduueckom
MaT€pruaji€ M B IIOJICBBIX YCIOBHUAX, MCTOJUKY PCIICHHUA PA3JIMYHBIX
Te0/Ie3NYECKUX 3a/lad — OMpeaesIeHUs] Kod(PPUIMeHTa HUTSIHOTO JajdbHOMEDA,
BEJIMYMHBEI HEIPUCTYIIHOIO pPAacCTOSAHUA, BBICOTBI U KpE€Ha COOPYXKECHUS,
3aJI0’KE€HUS JIMHUM 3aJIaHHOTO YKJIOHA U T.JI.

VYmMmers

[Ipou3BOIUTE U3MEPEHHUS T'€0JIOTUYECKUM M T€0JEe3MUECKUM 000OpYI0BAaHUEM,
ONpEENATh B HATYPHBIX YCIOBHUSX OOBEKTbl ChEMOK, YCTAHABIIMBATH HX
apaMeTphl.

Bnazetrs

OCHOBHBIMH METOJIaMH TPOU3BOJACTBA TEOJIOTHUYECKHMX M T'e0JC3UYECKUX
CHEMOK, PEIICHHUS PA3JTUYHBIX TEOJIOTHYECKUX M TEOJe3MYECKHX 3aJad Ha
Pa3IMYHOM HCXOJIHOM MaTepuae

[TIK-1 BnageHreM HaBbIKAMH AHAJIN3a TOPHO-I€0JIOTUYECKUX YCIOBUH MPHU AKCILUTYaTallMOHHOM
pasBeKe U J0ObIYe TBEPIBIX MOJIE3HBIX HCKOAEMBIX, a TAKXKE MIPH CTPOUTEIIHCTBE U
AKCIUTyaTaI[uH TOA3EMHBIX 00HEKTOB

3HaTh

OcCHOBHBIE TOPHO-TEOJIOTHYECKHE YCIOBHUS TPH JOOBIYE TBEPIBIX IMOJIE3HBIX
HMCKOMAEeMBbIX, a TaKXKe IPU CTPOUTEIBCTBE M JKCIUTyaTalldd IOA3EMHBIX
00BEKTOB, X BJIUSHUE HA BHIOOP OCHOBHBIX BHUOB M CIIOCOOOB IMPOM3BOJICTBA
reoAe3NUEeCKIX U3BICKaHHI

VYmern

aHAJIM3UPOBATh TOPHO-TEOJIOTUYECKUE YCIOBUS MpU J00BIYE TBEPABIX
MIOJIE3HBIX MCKONAEMBIX, & TaKKe IIpU CTPOUTEIBCTBE M OSKCIUTyaTal[uu
MOA3EMHBIX OOBEKTOB, a TAK)KE MX BIMSIHHE Ha BBHIOOP OCHOBHBIX BUIOB U
Cr0c000B MMPOU3BOJICTBA I'€0AE3NUECKUX N3bICKAHUI

Bnazetrs

crocobaMy aHalM3a TOPHO-TE€OJIOTMUYECKUX YCIOBUU IpPH JOOBIYE TBEPABIX
IIOJIE3HBIX MCKONAEMBIX, & TaKKe IIpU CTPOUTEIBCTBE M OSKCIUTyaTaluu
MOA3EMHBIX OOBEKTOB, a TAK)KE MX BIMSHHE Ha BBHIOOP OCHOBHBIX BUIOB U
crioco00B MTPOU3BOJCTBA I'€0I€3NYECKUX U3bICKAHUI

[IK-12 rOTOBHOCTBIO OIIEPATUBHO YCTPaHATh HAPYLICHHS IPOU3BOACTBEHHBIX IIPOLIECCOB, BECTH
MIEPBUYHBIN YUET BBIIOJIHAEMBIX Pa0OT, aHATU3UPOBAThH ONEpaTUBHBIC U TEKYIIIHME ITOKa3aTeln
IIPOM3BOJICTBA, 000CHOBBIBATH NMPEAJIOKEHNS [0 COBEPILIEHCTBOBAHUIO OpraHU3aIlU

IIPOU3BOJICTBA

3HaTh OCHOBBI MapKIIEHIEPCKOTO Y4eTa BBIMOJHEHHBIX TOPHBIX padOT, €ro BHIBI H
(hOpMBI OTYETHOCTH, OCHOBHBIE CTIOCOOBI MOICUE€Ta 00HEMOB CKJIAJIOB,

YmMmeth OCYILIECTBJISITh MapKIIEHIEPCKUM yueT 00bEMOB BBIINOJIHEHHBIX padOT

Bnaners OCHOBHBIMH CTIOCO0amMu TojicueTa 0O0bEMOB CKJIAJIOB, BBIIIOJTHEHHBIX TOPHBIX

pabot

[TK-17 roTOBHOCTBIO HCIOJI30BATh TEXHUYECKHUE CPEACTBA OMBITHO-ITPOMBIIIICHHBIX
UCHBITAHUNA 000PYIOBaHUS U TEXHOJIOTUN IIPU SKCIUTyaTallMOHHOM pa3Besike, T0ObIue,
nepepaboTKe TBEPIBIX MOJIE3HBIX HCKOTIAEMBIX, CTPOUTEIHCTBE U AKCILTYaTAIMH 0136 MHBIX

3HaTh

OcHoBHBIE CIOCOOBI BBIIIOJIHEHUS IOBEPOK U IOCTUPOBOK, IPUHIUIIOB pabOTHI
reoJIe3UYecKoro 000pYyAOBaHMs, MPOrpaMMHBIE HPOIYKTHI JUIsl 00pabOTKH
PE3yJbTaTOB I'€01€3NUECKUX U3MEPEHUI

VYmern

[Tonb3oBaThCs re0f€3MYECKUM  OOOPYIOBAHHEM C IEJbIO  ONPEICICHHUS
(baKTI/ILICCKOFO MHOJIOKEHUS OOBEKTOB Kapb€pa, MaxThbl, UX MPOMILIOIIAAKH,
METPO

Bnazetrs

Cnoco0aMu  BBIITOJHECHUS IMOBEPOK B TIIOJICBBIX YCIOBHAX, IPOHU3BOACTBA




CrpyKTypHBIi
JIEMEHT

KOMIICTCHIIUHN

[Inanupyembie pe3ynbTaThl 00ydeHUS

U3MEPEHUH reo1e3n4ecKUM 000pyJ0BAHUEM

[1K-20 ymenuem pa3zpabaTbiBaTh HEOOXOAUMYIO TEXHUUYECKYIO U HOPMATUBHYIO TOKYMEHTALIUIO
B COCTaBE TBOPUYECKUX KOJIJIEKTUBOB U CAMOCTOSITEIIbHO, KOHTPOJIUPOBATH COOTBETCTBUE
IIPOEKTOB TPEOOBAHUSAM CTAHJIAPTOB, TEXHUYECKUM YCIIOBUSM U JJOKYMEHTaM IPOMBILIIEHHON
0€e30MmacHOCTH, pa3pabaThIBaTh, COTIACOBBIBATh U YTBEPXKIAATh B YCTAHOBIEHHOM IOPSIIKE
TEXHUYECKUE, METOINYECKUE U UHBIE IOKYMEHThI, pErjaMEeHTHPYIOIIKE OPSIOK, KAYECTBO U
0€30MaCHOCTb BBINIOJIHEHUS TOPHBIX, FTOPHO-CTPOUTEIBHBIX U B3PHIBHBIX pabOT

3HaTh

OcHOBHbIE BUJIBI MapKUIEHIEPCKON TOKYMEHTAllUM, CIOCOOBI BBITOJHEHHS
reoJIe3UYECKUX M3MEPEHUH [UIsl OCYIIECTBJIEHHS CBhEMOK (DaKTUYECKOTO
10JIOKEHHSI 00BEKTOB C IEJIbI0 KOHTPOJISI KX COOTBETCTBUS IPOEKTY

VYmern

CocraBiaTh  mpocTeillive  BUABI  MapKUIEHJIEpPCKOM  JOKyMEHTAallUH,
MIPOM3BOJIUTh YIJIOBbIE, JTMHEWHbIE U3MEPEHUS U OIpE/eIeHUs MPEBbILLICHUH,
TaxeOMETPUUECKYI0 CHEMKY, MpPOKIAJbIBaTh TEOJOJMTHbIE U HUBEIUPHbIE
XOJIbI, OCYIIECTBIISITH 00PaOOTKY PE3YyIHTATOB U3MEPEHUN

Bnazets

Crioco0amu NMpOU3BOACTBA YIJIOBBIX, JUHEHHBIX M3MEPEHUN U ONpelesieHus
MPEBBILLIEHUI, TaXEOMETPUUYECKONH ChEMKH, IPOJIOKEHHUS TEOJOJIUTHBIX U
HUBEJMPHBIX X0JI0B, 00pabOTKU pe3yIbTaTOB U3MEPEHUN

[ICK-4.1 TOTOBHOCTHIO OCYIIECTBJISTH MPOU3BOACTBO MAPKIICHIEPCKO-TEOAE3UUECKIX padoT,
ONpCACIIATh IMPOCTPAHCTBCHHO-BPEMCHHBIC XapaKTCPUCTUKHU COCTOSAHUA 3eMHOU IMMOBEPXHOCTHU U
HCApP, TOPHO-TCXHUYCCKHUX CHUCTEM, IIOA3CEMHBIX H HA3€MHBIX COOp}I)KeHI/Iﬁ u OTO6pa)KaTB
MH(OpPMaIINIO B COOTBETCTBUH C HOPMATHUBHBIMH TPEOOBAHUSIMU

3HaTh

MeTouKy BBIIOJIHEHUS  TOJIEBBIX M KaMepallbHbIX padoT; OCOOEHHOCTU
BBIIIOJIHCHHA YIJIOBBIX H JIMHEMHBIX HU3MEPCHHUX, IMOTPCIIHOCTU I/ISMepeHI/II\/'I;
reoJie3uuecKkue paboThl TPH CTPOHUTENHCTBE COOPYKCHHH ¥ TOPHBIX
MPEANPUSITHI, CITIOCOOBI Pa3BUTHA CHEMOYHOTO 000CHOBAHUS, OCHOBHBIC THUIIBI
cboek, 0COOEHHOCTH MapKHIeHIepcKuX paboT MHpH pa3InyHbIX crocobax
pa3paboOTKU PYAHBIX MECTOPOKIACHUN;

VYmern

UCI0JIb30BaTh TOMOrpado-reo/Ie3NYECKuil MaTepuall, BBINOIHATh TUIUYHbBIE
reo0JIe3UYeCcKue U3MEpPEHUs MPH MOMOIIN OCHOBHBIX I'€0JIe3UYECKUX MPUOOpPOB,
MIPOU3BOJIUTh CHEMKH BBIPAOOTOK C HEOOXOAMMOH TOYHOCTBIO, CBOOOJIHO
YUTaTh rpapuyeckue MaTepuaybl: Tomnorpaduyeckue M THUIICOMETPUYECKUE
IUIaHbl, NPOQUIN M pa3pes3bl, a TaKKe HAHOCUTH PE3YylbTaTbl U3MEPEHUN U
CbEMOK Ha IUIaHbl, NpPOQWIK M pa3pe3bl, MOIy4aTb C HUX MOMOIIBIO
HE0OXO0IMMble JJaHHbIE JUIsl BHIHECEHMS IPOEKTa B HATYypy, pelIaTh pa3IudHbIe
TOPHOTEXHUUYECKUE 3a/1auH;

Bnazetrs

HaBbIKaMU pabOThl C T€0JIe3UYECKUM OOOpYJOBAaHUEM U HHCTPYMEHTaMH,
pelieHHs TeoAE3MYECKMX 3aJad Ha IUIaHaX W KapTax; BBINOJHEHHS
TEOJ0JMTHON U TONOrpaduyeckoil CheMOK, BEICHUSI OCHOBHBIX BHJIOB ChEMOK
Ha 3€MHOI MOBEPXHOCTH U B TOPHBIX BBIPAOOTOK, 0OpabOTKH pe3yabTaTOB
U3MEpEHUN

4 CTpyKTYypa U cojepKaHue IUCHUNTHHBI
OO6mast TpyI0€MKOCTh JUCIUIUIHHBI COCTABISIET S 3aueTHBIX enuuuil, 180 gacoB
KOHTaKTHas pabora — 87.9 yacos;
aynutopHas paborta — 86 4acos;
camocTosTeNnbHas padoTta — 92.1 vaca;




AynuropHas
KOHTaKTHas paboTa
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1. Paznien 1 ['eone3us i Becex cnenuanuzanuii no Hanpasiaenuto 21.05.04 — l'opHoe gerno
1.1. Tema Ilpenmer, 3amaun wu| 1 1 5 [TpopaboTka JEKITMOHHOTO Tekymuii KOHTPOJIb OIIK-6;
METOJBI I'€0JIe3UH, OCHOBHBIC JTallbl Marepuaia YCIIEBAEMOCTH IK-12;
UCTOpUUA €€ pa3sBUTUA U CBA3b C IIK-17;
JPYTMMH HayKaMHU. CIIK-4-1
1.2. Tema Onpenenenue mnoyoxeHusi| 1 1 5 [TpopaboTka JEKITMOHHOTO Texymuit KOHTPOIb OIIK-6;
TOYEK Ha IIOBEPXHOCTH 3eMIU U Marepuaia, paboTa ¢ yueOHOM yCIIeBaEMOCTH I1K-1;
oOmiee MpeaCTaBICHHE O CUCTEMax JIUTEPaTypou CIIK-4-1
KOOPAMHAT B I'€0JIC3UM.
1.3 Tema Kapra. Ilnan. Ilpodpuns 1 1 5 [TpopaboTka JIEKIMOHHOTO OIIK-6;
Marepuaia, pabora ¢ yueOHOU IK-1;
JINTEPATYPOIl CIIK-4-1
1.4 rema MacmitaObl 1 421 3amuTa 1abopaTopHOH OIIK-6;
paboTHI ITK-1;
1.5 tema OpueHtupoBanue iuHUH.| | 1 5 [TpopaboTka JIEKIHOHHOTO OIIK-6;
[Ipsimass m oOpaTHas reojie3UYecKue Marepuaia, paboTa ¢ yueOHOM IK-12;
3a7a4u JIUTEPaTypou IIK-17;
CIIK-4-1
1.6 Tema OOmme cBemeHust o 1 4 4 [TpopaboTka JIEKIHOHHOTO IK-12;
U3MEpEHUsIX. YTIIOBbIE U3MEPEHUS. Marepuaia, paboTa ¢ yueOHOM I1K-17
JIUTEPaTypou
1.7 Tema OrtcuerHsle ycTpoiicTBa| | 2 3amuTa J1abopaTopHOH OIIK-6;
TE0I0JIUTOB paboTHI I1K-1
1.8 Tema N3mepenne| 1 221 3amuTa 1abopaTopHOH OIIK-6;
TOPU3OHTAIBHOTO  yIJila  CrocoOom paboTHI IK-1
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KOHTaKTHas paboTa
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MIPUEMOB
1.9 Tema [loBepku TeogonuTa 1 421 3amuTa 1abopaTopHOH OIIK-6;
paboTHI IK-1
1.10 Tema Habop cheMOUYHBIX 1 421 3amuTa 1abopaTopHOH OIIK-6;
IIUKETOB IPU TaAXEOMETPUUECKON paboThI IIK-1;
ChEMKE [1CK-4-1
I.11 Tema Bemonnenue| 1 6/411 4 PacuetHble paboThI 3amura BbIIOJIHEHHON [1CK-4-1
KOHTPOJIBHOM paboThI 1o KOHTPOJIBHON pabOThI
COCTaBJICHUIO COBMEULICHHOTO ILJIaHa
TEOJOJIUTHOM M TaxXeOMETPUYECKOU
cbeMOK B MacmTabe 1:1000
1.12 Tema Jluneiinble usmepenus.| | 1 OIIK-6;
Teopust HUTSIHOTO JaJIbHOMEpPA I[1CK-4-1
1.13 Tema Husenuposanue.| 1 4 OIIK-6;
CymHocTh, BUABI M Ha3HAuUEHUE IIK-17;
HUBEJIMPOBAHUS [1K-20;
I1CK-4-1
1.14 Tema [Iponoxenue| 1 421 2 3amuTa 1abopaTopHOH OIIK-6;
HUBEJIUPHOTO XOJa B J1aOOpaTOPHBIX paboThI [1CK-4-1
YCIOBUSAX
1.15 Tema Cocranenue| 1 5 UeptexxHbie pabOThI 3amuTa 1abopaTopHOH OIIK-6;
MPOJOJABHOTO  MPOUIsT  Tpacchl paboThI IK-1;
aBTOJIOPOTH I1CK-4-1
1.16 Tema IloBepku HuUBENMpA. 1 4/21 3amuTa J1abopaTopHOH I1K-1;
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NpaboTsr [ICK-4-1
1.17 Tema I'ocynapctBennsie| 1 1 2 [TpopaboTKa JIEKIUOHHOTO IK-12;
reo0JIe3NYECKUe CeTH, METO/IbI Marepuaia, paboTa ¢ yueOHOM [1CK-4.1
co3aanus. CeTu cryuieHusl. JUTEpaTypout
1.18 Tema I'eone3nueckre ChbeMKH. 1 2 2 [TpopaboTka JEKITMOHHOTO OIIK-6;
Marepuaia, paboTa ¢ yueOHOM [1CK-4.1
JIUTEPaTypou
1.19 Tema CocraBnenune| 1 4/21 8 BeruepunBanue 3amura BeinonHeHHoro  |OIIK-6;
COBMEILICHHOTO IUIaHa TEOHOJUTHO- TOTOTrpaMUEcKoro MiaHa IJIaHa I1CK-4.1
TaXEOMETPUUECKOU CBhEMKH B
macmrabe 1:1000 mo pesynpraTtam
BBINIOJIHEHHON KOHTPOJIBHOM pabOThI
1.20 Tema Pa3buBka kpyrossix| I 1 2 [TpopaboTka JIEKIHMOHHOTO OIIK-6;
KpUBbIX. BbIHOC nTMKeTa Ha KPUBYIO Marepuaia, paboTa ¢ yueOHOM [1CK-4.1
JIUTEPaTypou
1.21 Tema I[loaroroBka nuketaxxuoro| 1 221 2 3amuTa 1abopaTopHOH OIIK-6;
KypHasa sl pa30MBKM MUKETa)xa 0 paboThI IK-12
OCH  aBTOMOOWJIBHOM  JOpOTHM  C
KPYrOBBIMH KPUBBIMHU.
1.22  Tema Onementsl Teopuu| | 1 2 [K-12;
IIOTPEIHOCTEN reoIe3UUECKUX IIK-17;
U3MEPEHUN. I1K-20
Hroro no paznery 1 | 18 | 36/20U 53 Texymuii KOHTPOIH
yCIIEBaEMOCTH
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HToro 3a cemectp 1 | 18 | 36/201 53 3auer
ITo BTOpOMY pa3zzaeny IMCUMIUIMHBI - Mapkiieinepus
2. Pa3nen
2.1. Tema Bgegenue. Coxpepxanue| 8 1 1 [TpopaboTka JIEKIIHOHHOTO OIIK-6
Kypca, €ro 3Hau€HuUe U CBSI3b CO Marepuana, paboTa ¢ ydeOHOU
CMEXHBIMU JTHCIUILTHHAMUA JUTEPaTypOil
2.2. Tema Mapxkueiinepckas| 8 1 1 [TpopaboTka JIEKIIMOHHOTO OIIK-6;
rpaduydecKkas JOKyMeHTalus Marepuana, paboTa ¢ ydeOHOU I1K-1;
JIUTEPaTypou I1K-20
2.3 Tema I'eomerpuzamms| 8 1 1 [TpopaboTka JIEKIIMOHHOTO OIIK-6;
MECTOPOKICHUM MOJIE3HBIX Marepuana, paboTa ¢ ydyeOHOU I1K-1;
nckomaemblx. llomcger wu  yuwer JIUTEPaTypou IIK-17
3amacoB,  J00OBIYM U TOTEPh
I10JIE3HOT0 MCKOIIAEMOT0
2.4 Tema OKOHTypUBaHHUE 3ajexei| 8 1 1 1 OKOHTYpHBaHHE MECTOPOXKIACHNUS|3aluTa BbINoJIHEHHBIX | OITK-6;
IIOJIE3HBIX HCKOIIa€MBIX o 10 U3BECTHBIM CKBaXKUHAM MIPaKTUYECKUX padoT IIK-1;
pe3ynbpTaram pa3BeaKU [IK-17
MecToposkaeHus B macitade 1:1000
2.5 Tema Mapkieiinepckue padoTsl| & 1 1 [TpopaboTka JIEKIIMOHHOTO [K-17;
pu pa3zpaboTKe MECTOPOKICHUM Marepuaia, pabora ¢ ydeOHOU CIIK-4-1
JUTEPaTypou
2.6. Tema IlocTtpoenue rOpHO-| & 1 1 [TocTpoenne uzomourHoOCTEN 3amura BbITIOJIHEHHBIX | OTTK-6;
r€OMETPUYECKUX rpaduKoB, MPaKTUYECKUX padboT [IK-1;
MaTeMaTHYECKUe JICHCTBHUS C [IK-17
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TOTIOTpapUUECKUMH TOBEPXHOCTIMHU
277 Tema  lloxcuer  3amacoB| 8 1 1 Pacuernbie paboTel U co3paHue|3amura BbINoJHEHHBIX | OITK-6;
MIOJIE3HOTO HMCKOIIA€MOI'0 METOJIOM nanetku Co00JIeBCKOTO MIPaKTUYECKUX padoT IIK-1;
00BbEMHOM MaJICTKU IIK. IIK-12;
Co0omeBcKoro I1K-17
2.8 Tema Mapkueiinepckue cetu Ha| 8 1 1 [TpopaboTka JIEKIIMOHHOTO OIIK-6;
MTOBEPXHOCTH. Marepuana, paboTa c ydyeOHOU CIIK-4-1
JIUTEPaTypou
2.9 Tema PasButne mnna”oBoro| 8 321 |1 Pacuersl koopAMHAT IyHKTa 3amura BbINoJHEHHbIX | OI1K-6;
CBEMOYHOIO 000CHOBaHHUS Ha MIPaKTUYECKUX padoT CIIK-4-1
Kappepe — oOpaTHasi reoje3nyeckas
3aceyka B J1a00PAaTOPHBIX YCIOBHS
2.10 Tema Cbemka moapoOHOCTEH B| & 1 4 [TpopaboTka JIEKIIMOHHOTO OIIK-6;
Kapbepe: OOBEKThl ChEMOK; METOJIbI Marepuana, paboTa ¢ ydeOHOU IK-12;
MapKIIEHIEPCKUX CBEMOK — JIUTEPaTypou IIK-17;
TaXEOMETPUUECKHU, CIIK-4-1
(dboTOrpaMMeTpHIECKUH,
a’poOTOCHEMKA; BEePTHUKATbHAS
ChEMKa OTKOCOB YCTYIOB.
2.11 Tema Cneunanbnbie| 8 | 2 2 [TpopaboTka JIEKIIMOHHOTO OIIK-6;
MapKIieiiepckie paboThl: CbeMKa U Marepuana, paboTa ¢ ydyeOHOU IK-12;
JOKyMeHTaIusi OypOB3pbIBHBIX padoT; JIUTEPaTypou IIK-17;
pa3OuMBKa  TPAHCIOPTHBIX  IyTEH; CIIK-4-1
paboThI pH POBEACHUH TPAHIIICH;
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2.12 Tema Mapkiueliaepckue paboTsl| 8 I |2 Pacuer  0o0beMOoB  BbE3qHOM|3amuTa BbINoJHEHHbIX | OI1K-6;
mpu npoxonke TpaHmen. [Ipoekr TpaHILIEd ¥ BblYEPUMBAHUE IIJIaHA |IPAKTUYECKUX pabOT IK-12;
TpaccChl BBIE3JHOM TpaHUIEH U pa3pe30B TPAHILIEH IIK-17;
CIIK-4-1
2.13 Tema CocraBieHue IiaHa-| & 321 |1 Co3znanue npoekta 3amura BbITIOJIHEHHBIX | [TK-20);
MPOEKTa Ha OYPOB3PHIBHBIE paOOTHI MPaKTUYECKUX padboT CIIK-4-1
Hroro no paznery 8 |1 9 10/411 |18 3auer
3. Paznen
3.1. Tema Bgegenune. Coxepxanue| 8 1 0.5 [TpopaboTka JEKITMOHHOTO OIIK-6
Kypca, €ro 3Hau€HUe U CBS3b CO Marepuaia, paboTa ¢ yueOHOM
CMEKHBIMHU JIUCHUIUIMHAMU JUTEpaTypout
3.2. Tema Mapkieiaepckasi| 8 1 0.5 [TpopaboTka JEKITMOHHOTO OIIK-6;
rpadudecKkas JOKyMeHTaIus Marepuaia, paboTa ¢ yueOHOM I1K-1;
JIUTEPaTypou I1K-20
3.3 Tema I'eomerpuzamus| 8 1 1 [TpopaboTka JEKITMOHHOTO OIIK-6;
MECTOPOKICHUM MOJIE3HBIX Marepuaia, paboTa ¢ yueOHOM I1K-1;
nckomaemblx. lIlomcyer wu  yuwer JIUTEPaTypou IIK-17
3amacoB,  J00OBIYM U TOTEPh
I10JIE3HOT0 MCKOIIAEMOT0
3.4 Tema OxoHTypuBaHME 3anexeit| 8 221 |1 OKOHTYpHBaHHE MECTOPOKIEHUS |3alIUTa BHIITOJHEHHBIX OIIK-6;
IIOJIE3HBIX HCKOIIa€MBIX o 10 pa3BEJOYHBIM CKBaXKUHAM MIPaKTUYECKUX padboT IIK-1;
pe3yabraram pa3BelKHu IIK-17
MecToposkaeHus B macitade 1:1000
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3.5Tema Mapkieligepckue padboTsl| & 1 1 [TpopaboTka JEKITMOHHOTO [K-17;
Mpu pa3zpaboTKe MECTOPOKICHUM Marepuaia, pabora ¢ yueOHOU CIIK-4-1
JIUTEPaTypou
3.6 Tema Iloctpoenue ropHO-| 8 221 |1 ITocTpoeHue n30MOIHOCTEN 3amuTa BeIMOTHEHHBIX OIIK-6;
r€OMETPUYECKUX rpaduKoB, MPaKTUYECKUX padboT [IK-1;
MaTeMaTU4ECKHUE JIEACTBUSA c [IK-17
TOTIOTpaUUECKUMH ITOBEPXHOCTIMHU
3.7 Tema  Ilogcuer  3amacoB| & 2 Pacuernbie paboThl U co3manue |3aliuTa BHIMOJTHEHHBIX OIIK-6;
IIOJIE3HOTO HMCKOIIA€MOI'0 METOJ0M nanetku Co00JIeBCKOTO MIPaKTUYECKUX padoT IIK-1;
00BEMHOM MajgeTKu [TK. IK-17
Co6011eBCKOTO
3.8 Tema OneparuBHoe| 8 1 PacuetHble pabOThI 3auTa BeIMOTHEHHBIX OIIK-6;
MJITAHUPOBAHUE JT00BIUU PY/IbI MPaKTUYECKUX padboT [IK-1;
I1K-17
3.9 Tema Mapkieiaepckue cetd Ha| & 1 1 [TpopaboTka JEKITMOHHOTO OIIK-6;
MOBEPXHOCTH M B TOJ3EMHBIX Marepuaia, paboTa ¢ yueOHOM CIIK-4-1
BBIpaOOTKaX. JINTEPATYPOI
3.10 Tema PasButue 1u1aHoBOro| 8 1 Pacuer opueHTupHO- 3amuTa BeIMOTHEHHBIX OIIK-6;
CBEMOYHOIO 000CHOBaHMUS B COCIMHUTEIILHON ChEMKH MIPaKTUYECKUX padoT CIIK-4-1
MOJ3EMHBIX  TOPHBIX  YCIIOBHSX.
OpueHTHPHO-COeANHUTENFHAST Yepe3
JIBa BEPTHKAJIBHBIX CTBOJIA.
3.11Tema Cwemka mnoapoOHOCTEH| & 1 3 [TpopaboTka JEKITMOHHOTO OIIK-6;
TOPHBIX BBIPA0OTOK; O0OBEKTBI Marepuaia, paboTa ¢ yueOHoOM IK-12;
CbEMOK; METOJbl MAPKIIEHIEPCKUX JIUTEPaTypou I1K-17;
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CBEMOK — TaXEOMETPUUECKHUI, CIIK-4-1
(dboTOrpaMMeTpHIECKUH, ChEMKa
ceueHuM BbIpabOTOK
3.12 Tema Cneunanbhbie| 8 1 5,1 [TpopaboTka JEKITMOHHOTO OIIK-6;
MapKIieiiepckie paboThl: CbeMKa U Marepuaia, paboTta ¢ yueOHoOM IK-12;
JOKyMeHTaIusi OypOB3pbIBHBIX padoT; JIUTEPaTypou IIK-17;
MOCTPOECHUE MPEAOXPAHUTEITLHOTO CIIK-4-1
L[eJIMKa 101 3/1aHHE;
3.13 Tema Crnenunanbheie| 8 221 |3 ITocTpoenue 3amuTa BeIMOTHEHHBIX OIIK-6;
MapKIieiiepckie paboThl: CbeMKa U MIPEAOXPAHUTEIIBHOTO LIEJINKA MIPaKTUYECKUX padoT IK-12;
JOKyMeHTaIusi OypOB3pbIBHBIX padoT; IIK-17;
IIOCTPOEHUE  NPEIOXPAHUTEIBHOIO [1K-20;
IeJINKa Mo/ 37aHH¢E; CIIK-4-1
Hroro no paznery 8 |1 9 6/611 |39,1 3auer
Hroro 3a cemectp 8 | 16 16/10M1|39,1 3auer
HToro mo tucuuILInHE 1/8 | 34 | 36/20M4 [16/10M1 (92,1 3auer , 3auer




5. Oopa3oBarteiibHbIe © HHPOPMALMOHHBIE TEXHOJIOIHH

Jiga  peanuzauuy  NOPEJyCMOTPEHHBIX  BUIOB  y4yeOHOW  paboThl B KauecTBe
00pa30BaTe/IbHBIX TEXHOJOTUH B NPENOAABaHUU JTUCUUIUIMHBI «['eolie3uss M MapKuienaepusd»
HCIOJIb3YIOTCS TPAJAULIMOHHAS, TPOEKTHO-UCCIIEI0BATENbCKasi U MOAYJIBHO - KOMIIETEHTHOCTHAs
TEXHOJIOTUHU.

[lepenaua HEOOXOOUMBIX TEOPETUYECKMX 3HaHUM U (HOpPMHpPOBAHME OCHOBHBIX
npejacTaBieHu mo kypcy «l'eofe3uss m MapKuieiaepus» MPOUCXOJUT € HCIOJIb30BAHUEM
MYJIBTUMEIUITHOTO 000PYAOBaAHUS.

Jlexuuu mpoxonsaT B TpaAMLMOHHON (opme, B (opme KOHCYAbTaluil, MpoOJIEMHBIX U
nuanoroBbix Jsiekiuil. Teopernueckuil MmaTepuan Ha OPOOJEMHBIX JIEKIUSAX —SBISETCS
pe3yJbTaTOM YCBOEHHS MOJYyYEHHOW HH(GOpPMalMU IMOCPEICTBOM IOCTAHOBKH IPOOJIIEMHOTO
BOIpoca (3a7auu) U MOMCKa MyTed ero pemeHus. Ha meknusx — KOHCYNbTAIUSAX H3JI0KCHUE
HOBOT'0 MaTepuaia
COINPOBOKIAETCS MOCTAHOBKOW BOIIPOCOB U JUCKYCCHUEN B MOMCKAX OTBETOB HA ATH BOIIPOCHI.

[Ipu npoBeneHNH MPAKTUYECKUX 3aHATUSAX UCIIOJIb3YIOTCA padoTa B KomaHae u Metobl IT
(mpuMeHeHue KOMITBIOTEPOB s AoCcTyna K HTepHeT-pecypcam).

CamocTtosrenbHas paboTa CTUMYJIHPYET CTYAEHTOB B IPOLECCE MOJArOTOBKU JOMAIIHUX
3aJlaHuM, NpU pEUIeHUH 3a/lad Ha NPAKTHUECKUX 3aHATHUSX, IPU MOATOTOBKE K KOHTPOJIbHBIM
paboTaM ¥ UTOTOBOM aTTECTAIIHH.

6. YueGHO-MeTOAMUYECKOE OOecTIeYeHNE CAMOCTONATEIbHON PaboThI CTYAeHTOB

AynuTopHas caMocCToOsITelbHas paboTa CTYJEHTOB Ha MPaKTHYECKUX 3aHITHUSIX
OCYILIECTBJISIETCS 10JT KOHTPOJIEM IpenojaBaTelisi B BUJie paboThl ¢ KapTaMH, PEIIeHUs 3a1ad U
BBINIOJIHEHUS] YIPa)KHEHUN, MOJrOTOBJICHHBIMU COOOILIEHUSMH, IMYOJUYHbIE BBICTYIUICHHUSI Ha
3aHSTHSL, TEMBI KOTOPBIX ONPEAEISeT sl CTYACHTOB IIPENnogaBaTellb.

BueaynuropHast camocrosiTesnibHasg paboTa CTYIEHTOB OCYIIECTBISIETCS B  BHJE
CaMOCTOSITEJILHOTO IIOMCKa MaTepuana [0 3aJaHHOW TeMaTHKe, YTeHHs ¢ NpopabOTKOM
MaTepuasa 1 BBIIIOJIHEHUS JOMAIIHUX 3aJJaHUI ¢ KOHCYIbTAllUsIMU IPEIo1aBaTers.

Coaepixkanue 1 00beM CaMOCTOSATEIbHOI Pa00ThI CTYI€HTOB.
OueHoYHBbIE CPeCTBA /ISl TEKYLIero KOHTPOJIS yCIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTalliy 110 UTOraM OCBOEHUS AN CUMILIMHBI
Bonpocs! 114 321U THI JIA00PATOPHBIX padoT

Jlaboparopnas padota Ne 1
Uto Ha3pIBaeTCs MacITaboM IIaHa UIIH KapThl?
UTo Ha3bIBaETCS YMCICHHBIM MACIITA0OM IJIaHA WK KapThl?
[lepeunciure cranmapTHBIC YMCICHHBIE MACIITa0BI TOMOTPaQUIECKUX KapT.
PacckakxuTe mpuHIMI TOCTPOSHUS IOTIEPEUYHOTO MacIiTaba.
[IpuBenute Gpopmyny HAMMEHBIIETO EJICHUS MTOTIEPEYHOTO MaciTada.
UYro HazpIBaeTcs rpaguueckoil TOUHOCThIO?
UTo Ha3pIBAETCS TOUHOCTHIO MacIITada mjaHa Wik KapThl?
Jlaboparopnas padota Ne 2
[lepeunciute TUITBI OTCUETHBIX YCTPOUCTB TEOJOJIUTOB.
Yt0 Ha3pIBaeTCA [IEHON aejieHus 1umoba?
[lepeuncnure OCHOBHbIE MPaBUiIa OOpPAIIEHHS C T€OI0JIUTOM.
UTO Ha3BIBAETCS HKCLIIEHTPUCUTETOM AJTHIA]ThI?
Jlaboparopnas padota Ne 3
1. Pacckaxwure 0 nociae10BaTeIbHOCTH U3MEPEHUS TOPU30HTAIBHOIO yIila CIocOOOM NMPUEMOB.
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[Touemy ropu3oHTaIbHbBIE YIIIbI U3MEPSIOT MPU ABYX MOJI0KEHUSIX BEPTUKAIBLHOTO Kpyra?
Kak ydecTsb BiMsSIHUE HEHTPUPOBKHU U PEAYKIIUU HA U3MEPEHHbBIN TrOPU30HTAIbHBIN YTrom?
[Touemy HeTOTTYCTMMO HABOJUTH 3pHUTENbHYIO TpyOy Ha CosnHile 6e3 cBeTohuibTpa?
Jlaboparopnas padota Ne 4
Jljis Kako# LeH CITyUT T€OA0IUT?
HazoBute Tums! T€010JIUTOB.
Ha3zoBute yactu TeomoauTa.
[lepeuncnure OCHOBHbBIE OCH U IJIOCKOCTH TEOJI0JIUTA U UX B3aUMHOE PACIOJIOKEHUE.
UTto Ha3pIBaeTCsl BUBUPHON M ONTUYECKOU OCSIMH 3pUTEIBHON TPYObI?
N3 xakux ONTHYECKUX KOMIOHEHTOB COCTOSIT 3pUTENbHbBIE TPYOBbl C BHYTPEHHUM
¢doxycupoBaHuem?
Kak noarotoBuTh 3puteiabHyIo TpyOy Aisi HaOIr01eHui?
Kak ycTpanuth napajiiakc CeTKM HUTEN 3pUTeNIbHOM TpyOb1?
Uto Ha3pIBaeTCs yBEIMUYEHUEM 3PUTENIbHON TPYObl U Kak OHO ompenesnsercs?
Uto Ha3bpIBaeTCs MOJIEM 3PEHUs 3pUTENIbHOM TPyObl U KaK OHO ompeensiercs?
Uto sBASETCS OChI0 LMIMHIPUYECKOTO U KPYTJIOTO YPOBHEN?
UTOo NOHUMAIOT 0J1 YyBCTBUTEIBHOCTHIO YPOBHA?
[lepeuncnure ycaoBusi HOBEPOK TEOIOIHUTA.
Kak BBINOTHUTH OCHOBHYIO MOBEPKY TEOI0JIUTA U FOCTUPOBKY YPOBHS IIPH  alTUAA]IE
TOPU30HTAIIBHOTO Kpyra?
Jlaboparopnas padota Ne 5
Kak opuenTrpoBaTh 1MMO rOpU30HTAIILHOTO Kpyra 110 JIMHUKA MECTHOCTHU?
[Topsiiox paboThI Ha CcTaHIUMU MpU HAOOPE ChEMOYHBIX MUKETOB B MPOLIECCE
TaXxeoOMETPUUECKON ChEMKU MECTHOCTH.
UTto Ha3bIBaeTCsl MECTOM HYJII BEPTUKAIBHOTO KPyra, Kak OHO OTIPEJEIIAETCS U M0 KAKUM
dbopmynam BEIYUCTSAETCS?
Urto Ha3pIBaeTCs YIJ0M HAKJIOHA JIMHUU BU3UPOBAHUA U IO KAKUM (opMysiaM OH
BbIYHCIISETCS?
Kak onpenensercst k03 PUIMEHT HUTSHOTO JTaTbHOMEpA MOJIEBBIM CLIOCOO0M?
[To xakoil popmyse BBIYUCIAETCS TOPU3OHTAIILHOE MTPOJIOKEHUE JINHUU, U3MEPEHHOM
HUTSHBIM JJATBHOMEPOM?
Uto HazpIBaeTcst a0COJIOTHOM, YCIOBHOM U OTHOCUTENILHOM BhICOTAMU?
Hanumure hopMyiibl BEIYMCIEHUS TPEBBILICHUH, ONPEENsiEMbIX TPUTOHOMETPUYECKUM
HUBEJIMPOBAHUEM.
Jlaboparopnas padota Ne 6
Pacckaxute o nmopsake paboThl HAa CTAaHLUUHU IIPU MPOJIOKEHUN HUBEIMPHOTO XO1a.
UTto Ha3pIBaeTCs pa3HOCTHIO MATOK (PA3HOCTHIO BHICOT HOJIEH ) HUBEIUPHOU peitku?
Kaxkoe nomyckaercs kosiebanne pa3HOCTH MATOK M IPEBBIIICHUN HA CTAHITNH?
Kakue Touku HUBEIMPHOTO X0/1a Ha3bIBAIOT CBA3YIOIIMMH U IPOMEKYTOUHBIMU ?
[To xako#t ¢popMmyse BEIUUCISIETCS JOMYCTHUMas HEBSI3Ka HUBEJIMPHOTO XoAa?
Uto Ha3pIBaeTCs YKIOHOM JIMHUM MECTHOCTH U 10 KaKUM (popMyiiaM OH BBIUUCIISIETCS?
Jlaboparopnas padota Ne 7
UTto Ha3pIBaeTCs MOBEPKOM U FOCTUPOBKOM TEXHUUYECKUX CPEACTB U3MEPEHU?
[Iepeunciure ycnoBus nmosepok Husenupa H3.
Kak BrinonHsieTcst ocHOBHast moBepka HuBesnupa H3?
[Iepeunciure yactu HuBenmpa H3.
Jljig yero y HUBeENMpa MpeIHa3HayeH JIeBA[UOHHBIN BUHT?
Kak npuBectu B 0TBECHOE MOJIOKEHUE OCh BpallleHUsl HUBEIUpa?
Jlaboparopnas padota Ne 8

. Uto Ha3BIBaeTCs MUKETOM, INIFOCOBOI TOUKOM ?
. Ilepeuncinre 3neMEHTHI KPYroBOM KPUBOM U INIAaBHBIE TOUYKU HA KPUBOM.
. HazoBuTe criocoOb!I pa30uBKH KPyroBOil KpUBOM.



4. Kak BbINOIHSETCS JIeTallbHas pa30MBKa 3aKpYyIJIEHUH c1ocoOOM MPSAMOYTOJIbHBIX KOOPAUHAT?
5. Yro Ha3bIiBaeTcs MpoduaemM JIMHUNU MECTHOCTHU?
6. UTto moHMMAIOT 101 paboveit OTMETKOM U KaK €€ BEIYUCIIUTH?

7 OuneHo4HbIE Cpeacrea AJisd NpoBEACHUA l'[pOME)KyTO‘lHOifI aTTeCTalnuu

B o0pa3oBarenbHOl IporpaMme crienuanuTeTa 1o AucuuIuinie «l'eone3ust U MapKiienaepus»
BKJIIOYEHBI cnenayromue kommnerenuuu: OIIK-6, ITK-1, TTK-12, TIK-17, TI1K-20, [ICK-4.1.
B pe3ynbpTaTe 0cBOEHUS AUCHUILIMHBI OOyYaIONINIICS JTO0JIKEH:

3HATh OCHOBHBIE ITPOLIECCHI IOJIEBBIX PabOT U MX KaMmepalibHOU 0OpabOTKH; yriOBbIE U
JIMHEIHbIE U3MEPEHHs]; TIOTPEIIHOCTH U3MEpPEHHI; reoie3ndeckue paboThl MPU CTPOUTEIHCTBE
COOPYKEHHMI U TOPHBIX MPEANPUATHI, ClIOCOOBI Pa3BUTHSI CHEMOYHOI'O 00O0CHOBAHMSI, OCHOBHbBIE
TUIBI cOOEK, OCOOCHHOCTH MapKIIEHJIEpCKUX paboT MpHU pa3iIWYHBIX CHCTEMax pa3pabdOTKH
PYZIHBIX MECTOPOXKACHUII;

yMeThb HCIIOJIb30BaTh TONOrpado-reofe3nd4eckuii Marepuan, BbIIOJIHATh TUIIMYHBIE
reo0JIe3UYeCKue HU3MEPEHHUs MpPU MOMOIIM OCHOBHBIX T€0JE3UYECKHX MPUOOPOB, MPOU3BOIUTH
ChEMKH BBIPA0OTOK C HEOOXOIUMOUN TOYHOCTBIO, CBOOOJHO YHMTATh IrpaduyecKue MaTepUalbl:
Tonorpauueckue M THIICOMETPUYECKHE IUIaHbI, MPOPWIM U pa3pe3bl, a TaKKe HAHOCUTh
pe3ynbTaThl U3MEPEHUIN U ChEMOK Ha IUIaHbl, IPO(UIN U pa3pe3bl, NOJy4aTh ¢ UX MOMOIIbIO
HEOOXOJMMbIE JIaHHblEe Il BBIHECEHHMs IIpOEKTa B HATypy, pelaTh pas3iuyHbIe
TOPHOTEXHUUYECKUE 3a/1a4H;

BJageTh pPadOTOW C TEOoAE3UYECKMMH NpuOOpaMM U HHCTPYMEHTAMH, PpELICHHS
reoJIe3UYecKuX 3ajlad Ha IUIaHaX M KapTax; BBINOJIHEHUS TEOJOJUTHOW M Tomorpaduyeckoit
CbEMOK, BEJEHHS OCHOBHBIX BHJIOB CBEMOK, KaK 3€MHOW IOBEPXHOCTHU, TaK U TOPHBIX
BBIPA0OTOK, 00pabOTKU PE3YIbTATOB U3MEPEHUH.



CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHble CpesicTBa

OIIK-6 TOTOBHOCTBIO HCIIOJIB30BaTh HAay4dHBIE 3aKOHBI M METOJBI MPHU OLIEHKE COCTOSIHUSI OKpyXkarmomeil cpensl B chepe (HyHKIIMOHMPOBAHUS
MPOU3BOJICTB IO JKCIUTyaTallMOHHOW pa3Beike, 100bue M rmepepaboTKe TBEPABIX TOJE3HBIX HMCKOMAEMbIX, a TaKKe TPU CTPOUTEIBCTBE U
JKCILTyaTalluy NOJA3EMHBIX TOPHBIX NPEAIPUITUI

3HaThb VY CTpoRCTBO reo1e3MUecKruX Nprudopos, KOHTpOJIBHBIE BOTIPOCHI
YCJOBHA  BBIMOJIHCHHA  IIOBEPOK, 1. AcTpoHOMHUECKasi CHCTEMa KOOP/HHAT.
METOIMKH MPOM3SBONCTBA 2. T'eonme3uueckasi cucteMa KOOpIMHAT.
TCONCIUICCKIX H3MEPCHIH Ha 3. PaBHOoyrosbHas (KOH(OpPMHAs) TMOTEPEUHO-IIMINHIPHUCCKAS  TPOCKIIHUSI
KapTorpadMueckoM MaTepuaie Hu B Taycca-Kprorepa, ee CBOHCTBa.
HOJICBRIX YCIIOBHSX, MCTOIIKY 4. 3oHanpHas CHCTEMa MPSIMOYTOJIbHBIX KoopauHaT ['aycca-Kprorepa.
PCHICHUS ~ PasIMIHBIX  TCONCSUICCKUX 5. OpueHTHpPOBaHWE JTHHUI MECTHOCTH, OPUCHTHPHBIC YTIIBL.
3aja4 — OmpeeneHns Kodpdurmenra 6. VcTuHHBIN a3UMyT, COIM>KEHNE MEPUIUAHOB.
HATAHOTO  NAJTBHOMCpA,  BCIMYHHBI 7. MarauTHbIi a3UMYT, CKIIOHEHUE MarHUTHOW CTPEIIKH.
HCTIPUCTYITHOTO PACCTOSHN, BRICOTBI 1 8. JlupeKIroHHbIE YTkl U PyMOBI JIMHUI MECTHOCTH.
KpPEeHa COOPY)KEHHS, 3aJI0KEHUS JINHUH
3aJJAHHOTO YKJIOHA U T.JI.
Ymetb [TponsBoanTH U3MEpEHUs JlaGopaTopnas padora Ne 1
TeOJIOTUYECKUM W T€0Je3MYECKHM
o0opyaoBaHuEM, OTIpEe/IeNATh B 1. Yro Ha3zpIBaeTcs MacmTaboOM TUTaHA W KapThl?
HATYpPHBIX YCIOBHUSX OOBEKTHI CHEMOK, 2. Yto Ha3bIBaETCS YUCICHHBIM MACIITaOOM IJIaHA WA KapThl?
YCTaHABJIMBATh MX MTapaMeTPHI. 3. Tlepeuncnure cTaHIAPTHBIE YNCIEHHBIE MACIITA0BI TONOTPAPUIECKUX
Kapr.
4. PacckaxuTe IPUHIMI TOCTPOSHHS OTIEPEYHOT0 MaclITada.
5. IlpuBenute GpopMyiny HAUMEHBIIETO JIEIEHMSI TONIEPEYHOr0 MacITada.
6. UYto HazpIBaeTcs rpaguueckoil TOYHOCTHIO?
7. UYTO Ha3pIBaeTCs TOYHOCTHIO MacIITada rjaHa Wid KapThl?
Brnanets OCHOBHBIMH METOJaMHU TPOU3BOCTBA | KOHTpOIBHBIE BONIPOCHI IO BHITOJTHEHHOW KOHTPOJIBHBINA paboTe:

T'€OJIOTHYCCKHX u IreoaAC3NYCCKNX

1. Ilo xakum popmynaM paccUUTaHbl JAUPEKIUOHHBIE YITIbI?




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHble CpesicTBa

ChECMOK, peUICHUSA Pa3INIHBIX
T'C€OJIOTHYCCKHUX U I'€COAC3NYCCKHUX 3aaa4
Ha pa3JIM4YHOM NCXOJHOM MaTCpHraIc

ITo xakuM opMymnaM pacCuUTaHbl IPUPAIIEHHS KOOPAUHAT?
UYro Takoe npupamnieH1ue KoopAuHaT?

Kak npaBuiIbHO CTPOUTH KOOPAWHATHYIO CETKY?

Kak ctpoutcst Teo10MUTHBIN X017

Kak ctpoutcs TaxeomeTpuueckuii Xxon?

7. Kak paccuuThIBarOTCSl OTMETKH TOUYEK TEOJI0JIUTHOTO Xo1a?

AN

I1K-1 BnasgeHreM HaBbIKAMM aHAJIN3a TOPHO-TE€OJIOTMUYECKUX YCIOBHUH IPU 3KCILTyaTallMOHHOW pa3BeKe U J00bIYE TBEPBIX MOJIE3HBIX UCKONIAEMBIX,
a TaKKe MPU CTPOUTEIBCTBE U AKCIUTyaTallMM MOJ3EMHBIX O0OBEKTOB

3HaThb OcHoBHbIE TOPHO-T€0JIOTUYECKUE
KoHTpoJIbHBIE BOITPOCHI
yYCIOBUSL ~ NpU  JA00BIYE  TBEPIBIX .
1. CymHocTh TeoMeTpU3alMi MECTOPOKIACHHH MOJIE3HBIX HCKOIIAEMBIX.
IIOJIE3HBIX MCKOMAEMbIX, a TaKXe IpH .
2. Meronpl reoMeTpU3aLUU MECTOPOKACHUH.
CTPOUTENIbCTBE U DJKCIUlyaTaluu
3. T'mncomMerpuueckue IUIaHBbI.
MOJA3EMHBIX OOBEKTOB, UX BIIMSIHHUE Ha .
4. T'paduku U30JMHUNA MOIIHOCTH 3aJIE€¥KH.
BBHIOOpP OCHOBHBIX BMJIOB U CIIOCOOOB
5. Ilnansl u30rIyOUH 3aI€TaHUsl 3aIEXKH.
IIPOU3BO/ICTBA reoIe3NYECKUX
o OpHeHTHPOBaHNE MOJI3EMHBIX CHEMOK Y€pEe3 IITOJIbHIO
W3bICKaHUH
Ymets aHAJIM3UPOBATh TOPHO-TEOJOTUYECKUE
yCIIOBUSL ~ TpH  J0OBIYe  TBepbIxX [ OKOHTypuBaHUE 3ajeKell IOJIE3HBIX HCKONAEMBIX I10 pe3ysbTaTaM pa3BEAKH
MIOJIE3HBIX MCKOMAEMbIX, a TaKXe IpH | MecToposkieHus B macmrade 1:1000
CTPOUTENIbCTBE u  okcruryaranuu | [loctpoeHne ropHO-reoMeTpuyecKkux TIpauKoB, MaTeMaTUYECKUE JIEHCTBUS C
MOJI3EMHBIX OOBEKTOB, a TakXke UX |TonorpauyeckuMu NOBEPXHOCTIMU
BIIUSTHUE HA BBIOOP OCHOBHBIX BHJIOB | | [lofcueT 3amacoB moJjie3HOTO HCKomaemMoro MerojaoMm oObemHoOM mnanerku ILK.
croco0oB npou3BocTBa | Co00JIEBCKOTO
re0/Ie3NYECKUX U3bICKaHUM
Brnaners criocobamMu aHaJIn3a TOPHO- KoHTpopHBIE BOPOCH TI0 TIPOICTIaHHON paHee padoTe:
re0JIOTUYECKUX YCIOBUU NpU A0OBIYE 1. YTO Takoe OKOHTYpUBAHUE 3aJIEKU?
TBEpPABIX TIOJIE3HBIX HCKOINAEMBIX, a 2. Kakue MaremaTuyeckue JEMCTBUSI MBI MOYKEM IPOU3BOJUTH C
TaKkKe€  TpU  CTPOUTEIBCTBE U MIOBEPXHOCTAMHU TONOTrpauyecKoro nopsaka?
AKCIUTYaTallMK NO3EMHBIX OOBEKTOB, a 3. B uem 3aximouaercs CymHOCTh mnojcdera 3amacoB no wmerony ILK.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHble CpesicTBa

Takke WX BIUSHUE Ha  BBIOOpP
OCHOBHBIX  BHJOB U CcrocoOoB
MIPOU3BOJICTBA reoIE3NYECKUX
N3BICKaHUH

Co0oJeBckoro?

[IK-12 rOTOBHOCTBIO ONEPATUBHO YCTPaHATh HApPYLIEHUS MPOU3BOJCTBEHHBIX IIPOLIECCOB, BECTH IEPBUYHBIMN Yy4ET BBINOJHAEMBIX paboT,
aHAJIM3MPOBATh ONEpPAaTUBHBIE M TEKYIIME IIOKa3aTeJd MPOU3BOJACTBA, OOOCHOBBIBaTh NPEUIOKEHHS IO COBEPILIEHCTBOBAHWIO OpraHU3alMH

IIPOU3BOJICTBA
3HaThb OCHOBBI  MAapKIIEHJIEepCKoro  ydera KoHTposabpHBIE BOIPOCHI
BBINIOJIHEHHBIX TOPHBIX paboT, ero | 1. M3MmepeHue pacCTOsHUN CTaTIbHON MEPHOM JIEHTOI.
BUJIBI M (POPMBI OTUETHOCTH, OCHOBHBIE | 2. IIpHuBeneHne Kk TOPU30HTY JIMHUMN, U3MEPEHHBIX CTAIbHOM MEPHOM JIEHTOM.
crocoObl nojicuera 00beMOB cki1afioB, |3. HusenupoBaHue, 3a1a4u U BUJBL.
4. TpuroHOMeTpHuecKOoe  HHBEIUpOBaHWE. BbIBOJX  OCHOBHBIX  (hopmyd,
IIPUMEHEHHE, TOUHOCTb.
5. T'eomerpuyeckoe HUBEIMPOBAHHE, CIIOCOOBI, BBIBOJI (POPMYIL.
6. T'ocymapcTBeHHas TUIaHOBas reoje3nyeckas ocHoBa Poccumn.
7. Metonbl U MOPAIOK MOCTPOCHMS IOCYAAPCTBEHHOM IUIAHOBOW T'€0JE3MYECKON
CETH.
8. Jlenmenue Ha KJIaCcChl TOCYIAPCTBEHHOM MJIAHOBOM Ie€0/1€3UYECKOM CETH.
9. TocynapcTBeHHas BbICOTHas (HUBEIUpPHas) ceTb Poccum.
10. Cxema, MOPSAIOK IOCTPOCHUS, KIACCU(PHUKAIMS TOCYJapCTBEHHOW BBICOTHOM
CETH.
11. Knaccudukanus morpenHocTelt reo1e3n4eCKux N3MEepeHHH.
12. Cny4aiiHble IOTPELIHOCTH, UX CBOICTBA.
13. Mapkuieiiiepckue onopHble 1 CbeMOYHbIE CETU Ha TEPPUTOPUHN PYAHHUKA.
14.Pa3BuTHEe IJJAaHOBOTO CHEMOYHOIO OOOCHOBAHMS B TOJ3EMHBIX TOPHBIX
ycnoBusAx. OpueHTUPHO-COEIMHUTENbHAS UEPE3 JIBA BEPTUKAIBHBIX CTBOJIA.
Ymets OCYILECTBIATh MapKiIeiaepckuil yder | Pa3BuTHe NniaaHOBOrO ChbEMOYHOIO OOOCHOBAHHUS B IMOJA3EMHBIX T'OPHBIX YCIOBHSIX.

00BEMOB BBITIOJTHEHHBIX paboT

OpI/IeHTI/IpHO-COGZ[I/IHI/ITCJII)HaSI YCpe3 ABa BEPTUKAIBHBIX CTBOJIA.

Jlaboparoprast pabota Ne 2




CrpyKTypHBII

JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHble CpesicTBa
KOMITETEHIINH

1. IlepeunciuTe TUIBI OTCYETHBIX YCTPOMCTB TE€OLOIUTOB.

2. Yto Ha3bIBaeTCs LIEHOM JeneHus Jumoba?

3. Tlepeuncnure OCHOBHBIE MMpPaBHIIa OOPAIIECHUS C TEOI0JIUTOM.

4. Yto Ha3bIBAaETCS IKCIIEHTPUCUTETOM AJIUJA/IbI?

Brnaners OCHOBHBIMH  CIIOCOOaMHU  TOJICYeTa Jlaboparopuas padota Ne 5
00BEMOB  CKJIAJOB,  BBINOJHEHHBIX
TOpPHBIX paboT 6. Kaxk opueHTupoBaTh JIMMO rOpU30HTAIBHOIO Kpyra 10 JMHUHA MECTHOCTHU?

7. Tlopsaok paboThl HAa CTAHLIMK IPU HAOOPE ChEMOUYHBIX MTMKETOB B IPOLIECCE
TaXxeoOMETPUUECKON ChbEMKH MECTHOCTH.

8. Uto Ha3pIBaeTCsI MECTOM HYJISl BEPTUKAIBHOIO KPYyra, KaKk OHO OIpEAEIsAeTCs U
10 KakuM (popMyJiaM BBIYUCISAETCS?

9. UYro Ha3pIBaeTcs yriioM HAKJIOHA JIMHUM BU3UPOBAHMS U TI0 KaKUM (OpMyJiaM OH
BBIYHCIISETCS?

10. Kak onpenensiercst Kod)PUIIUEHT HUTSHOTO JaJIbHOMEpA MOJIEBBIM CIIOcoO0oM?

6. Ilo xakoii popmysie BEIYUCISIETCS TOPU3OHTAIBHOE MPOJIOKEHUE JIMHUH,
MU3MEPEHHOM HUTSHBIM JaJIbHOMEPOM ?

7. Yto HazbIBaeTCs aOCOJIOTHOM, YCIIOBHOM U OTHOCUTEIILHOM BBHICOTAMHU?

8. Hanummure GpopMynbl BEIUKCIEHHS TPEBBILLIEHUH, OIPEENIIEMbIX
TPUTOHOMETPUYECKUM HUBEIUPOBAHUEM.

[IK-17 TrOTOBHOCTBIO HCHOJIB30BaTh TEXHUYECKHE CPEACTBA OIBITHO-NPOMBIIIJIEHHBIX HCIBITAHUM O0OpPYAOBAaHMS M TEXHOJOTUH IpH

IKCIUTyaTaIlMOHHOM pa3BejKe, Jo0bIue, nepepaboTKe TBEPABIX MOJIE3HBIX UCKOMAEMBIX, CTPOUTENILCTBE U DKCILTyaTallMU MO3€MHBIX OOBEKTOB

3HaTh

OcHOBHBIE  CIOCOOBI  BBITIOJTHEHHS
MOBEPOK ¥ FOCTHUPOBOK, IPUHIIUTIOB
paboThI re0JIe3UIECKOr0
o0opynoBaHus, IpOTrpaMMHBIE
MIPOAYKTHI JyIsi 00pabOTKU pe3ynbTaTOB

1.
2
3.
4

KoHTpoJIbHBIE BOITPOCHI
OpueHTHPOBaHKE MOI3EMHBIX CHEMOK Y€PE3 IITOJBHIO.
[Tepenaua BEICOTHOM OTMETKH ATMHHOMEPOM [IA-2.
I'eomeTpuueckoe OpUEHTHPOBAHNE YEPE3 OJUH BEPTUKAJIbHBIN CTBOJ.
OpueHTHpOBaHKE Yepe3 1Ba BEPTUKAIBHBIX CTBOJIA.




CrpyKTypHBII
JJIEMEHT [Inanupyemsble pe3ynbTaThl 00y4eHUs OneHouHble CpesicTBa
KOMITETEHIINH

reo/Ie3NYECKUX U3MEpPEHUN 5. llepenaya BEICOTHOM OTMETKH Ha OCHOBHOU FOPHU30HT IPH ITOMOIIH JUIMHHOU
JICHTHI.
6. 3amaHue HampaBJICHUS MPSIMOJIMHEHHON BBIPAOOTKE.

YmeTh [Tonb3oBaThCs re0Ie3NICCKIM Jlaboparopuas padota Ne 3

000pYZIOBaHUEM C TIENBIO OTIPEACICHUS

(dakTH4YecKoro TONOKEeHHs O00BeKTOB | 1. Pacckakute 0 MOCIIEI0BATENFHOCTH U3MEPEHHUS TOPH30HTAIBHOTO yriia

Kapbepa, MaXThl, WX MPOMILIOIIA/IKH, CI0coOOM IIPHUEMOB.

METPO 2. TloyeMy ropu30HTaJIbHBIC YIJIbI H3MEPSIOT MIPH JBYX MOJOKEHHSIX
BEPTUKAIBHOTO Kpyra?

3. Kak yuecTh BIUSHUE IEHTPUPOBKU M PEIYKIIMU HA M3MEPEHHBIH
TOPU30HTAJIBHBIN yroJ?

4. Tloyemy HETOMYCTUMO HABOJUTH 3pUTEIbHYIO TpyOy Ha ComHile 6e3
cBeTomIbTpa?

[IpakTnueckas padbora
Pa3zButHe muaHoBOro cheMOYHOTO 0OOCHOBAHHUS B TIO/I3€MHBIX TOPHBIX
ycinoBusix. OpUEeHTUPHO-COEIMHUTEbHAS Yepe3 IBa BEPTUKAIBHBIX CTBOJIA.

Brnanets CrnocobaMu BBITIOJTHEHHS TIOBEPOK B JlaGopaTopnas pabora Ne 4
MIOJIEBBIX  YCJIOBUSX, IIPOM3BOJCTBA
U3MEPEHUN reoe3UIEeCKUM 1. Jlns KakoW Lenu CIyKUT TE€OI0JIUT?

N

HazoBure yactu Teogonura.

3. Ilepeuncinre OCHOBHBIE OCH M IIJIOCKOCTH TE€OJ0JINTA U UX B3aMHOE
pacmoJoKeHue.

4. Yro Ha3bpIBaeTCA BUSUPHOMN U ONTUUYECKOMN OCAMHU 3pUTEIBHON TpyObI?

5. W3 KakuX ONTUYECKUX KOMIOHEHTOB COCTOAT 3PUTENbHBIE TPYOBI C

BHYTPEHHUM (OKYyCHUPOBAHUEM?

Kak moaroToBuTh 3puTENbHYIO TPYOY s HAOTIOCHMIT?

7. Kak ycTpaHuTh napajulakc CeTKHW HUTEH 3pUTeNbHON TpyObI?

o0opynoBaHuEM

o




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHble CpesicTBa

8. Uro Ha3pIBaeTCs yBEIMUCHHEM 3PUTEIBHOM TPYObI M KaK OHO OIpeaesnseTcs?

9. UYto Ha3BIBAaETCS MOJIEM 3PEHUS 3pUTEILHON TPYOBI M KaK OHO OTIpeAessieTcs?

10. Yto siBNIsSIETCS OCHIO IMJIMHAPUYIECKOTO U KPYTJIOTO YPOBHEHN?

11. YTro noHMMAIOT MO/ YyBCTBUTEIBbHOCTHIO YPOBHSI?

12. [lepeuncnure ycioBusi MOBEPOK TEOIOUTA.

13. Kak BBIIOJHUTH OCHOBHYIO TOBEPKY TEOJI0JIUTA U FOCTUPOBKY YPOBHS IPU
anIaJie TOPU30HTAIBLHOTO Kpyra?

[IK-20 ymenuem pa3pabarbiBaTh HEOOXOJAMMYIO TEXHHYECKYI0 M HOPMATHUBHYIO JOKYMEHTAIIMI0O B COCTaBE TBOPUYECKUX KOJIJIEKTUBOB H
CaMOCTOSITEJIbHO, KOHTPOJUPOBATh COOTBETCTBHE IMPOEKTOB TPEOOBAHMSIM CTAaHIAAPTOB, TEXHUYECKUM YCIOBHSM M JOKYMEHTaM IPOMBIILICHHOMN
0€301MacCHOCTH, pa3pabaThIBATh JIOKAILHBIEC TIPOCKTHI

3HaTh

OcHOBHBIE BHJABI  MapKUIEHAEPCKOM
JOKYMEHTAIMH, CIIOCOOBI BBIIIOJHEHUS
reoAe3u4EeCKUX U3MEPEHUN JU1st
OCYIIECTBIICHHSI CHEMOK (PaKTHYECKOTO
MOJIOKEHUsI  OOBEKTOB € LENbIO
KOHTPOJISI UX COOTBETCTBUS MPOEKTY

KoHTposbHBIE BOITPOCHI
1. OcHOBHBIE MapKILIEHIEPCKUE CHEMKH Ha 3¢€MHOW TOBEPXHOCTH
2. OcHOBHBIE MapKIIEHIEPCKUE CHEMKU B TIOJ3EMHBIX TOPHBIX BBIPAOOTKaxX Ha
MIOBEPXHOCTHU
3. TaxeomeTpuueckasl CbeMKa
4. CpeMKa BbE3/IHOH TpaHIlIen
5. Mapxkuenaepckue padbots! npu bBP

YMmeTn

CocTaBiiTh npocTeuime BHU/IBI
MAapKIIEHEPCKOM JIOKYMEHTAIlHH,
MPOU3BOJUTh  YIJIOBBIE, JIMHEHHbBIE
U3MEPEeHUS u ompeeneHus
MPEBBILICHUH, TaXEOMETPUUECKYIO
ChEMKY, MPOKJIAJIbIBATh TEOJ0JUTHBIE
U HUBEITUPHBIC XOJbl, OCYIIECTBISATH
00paboTKy pe3yJIbTaTOB H3MEPEHUN

KoHntposisHOE 3a1aH1E

CocraBiieHHE COBMEILEHHOIO IIJJaHa TEOJI0JUTHO-TAXEOMETPUUECKONH CHEMKH B
Mmacmirabe 1:1000 mo pe3ynbraramM BBITIOTHEHHON pabOThI

[IpakTHueckoe 3aanue

Mapxkuelinepckue paboTbl NpU MPOXOoJKe TpaHiie. IIpoekT Tpacchl BbIE3THOU
TpaHIlen

Bnazets

Criocobamu  MpPOU3BOJICTBA  YIJIOBBIX,
JIMHEWHBIX U3MEPEHUM M OIpEeIeIeHUs
IIPEBBILLIECHU, TaXxeoOMEeTPUUYECKOU
CbHEMKH, IPOJIOKEHUSI TEOJAOJUTHBIX U
HUBEJIUPHBIX  XOJIOB, 00paboTKN

KoHTposbHBIE BOITPOCHI

1. Tloctpoenue rpadukoB H30COICPKAHUH.

2. Kak ocyiecTBisieTcs OKOHTYPUBAHUE 3aJI€KEH M0JIE3HOI0 UCKOTIAaeMOTO.
3. Ilepemauya kOOpAMHAT TOYEK B HIAXTy KaYarOIIMMHKCS OTBECAMHU.

4. llepegaua KoOpJMHAT TOUEK KayalOUUMUCS OTBECAMHU.




CrpyKTypHBII

DJIEMEHT [Inanupyemblie pe3ynbTaThl 00y4eHHS OrneHouHBIE CpeICTBA
KOMIICTCHII U
pe3yJIbTaTOB U3MEPEHUI
[ICK-4.1 TOTOBHOCTBIO OCYHIECTBJIATH MPOU3BOJCTBO MAPKIIEHAEPCKO-T€0IE3UUECKUX pPAa0OT, OMNpEeAeisaTh MPOCTPAHCTBEHHO-BPEMEHHBIE

XapaKTEPUCTUKH COCTOSHUS 3€MHOM MOBEPXHOCTH M HEJpP, FOPHO-TEXHUYECKMX CHCTEM, MOJ3EMHBIX M HA3€MHBIX COOPYXEHHH M 0TOOpaxarb
MH(OPMAIIHIO B COOTBETCTBUHU C HOPMATUBHBIMU TPEOOBAHHMSIMU

3HaThb MeTouKy BBIIOJIHEHUS MOJIEBBIX H KoHTposbpHbIE BOIPOCH
KaMepaJbHbIX paboT; ocoOeHHocTH | 5. CrocoObl H3MepeHUsl TOPU30HTAIbHBIX YIJIOB.
BBITIOJTHEHUS. YTJIOBBIX W JIMHEHHBIX | 6. [lopsnok naMepeHusi ropu30HTAIBHOTO yIila CIocoOOM MTPUEMOB.
U3MEpPEHHUX; norpemHocTy | 7. M3Mepenue JUIMH TUHUMA, TpHOOPHI.
u3MepeHull; reogesndeckue padbotsl | 8. KommnapupoBaHue MEpHBIX IPUOOPOB.
IIPU CTPOUTENBCTBE coopykeHud U |9. Teopus HUTSIHOTO AaTBLHOMEpA.
TOPHBIX MPEIIPUATHH, cniocoOsl | 10. TToneBoit cioco6 onpeneneHust kodhdUiieHTa HUTSTHOTO JaJIbHOMEpa.
pa3BUTHS CBhEMOYHOrOo oOOCHOBaHuf, | 11. U3mepenue paccTosiHU cTalbHON MEPHO JIEHTOM.
OCHOBHbIE THUIBI c0O€K, ocobeHHoCTH | 12. [IpuBenenue Kk TOpU30HTY JUHUI, U3MEPEHHBIX CTaJIbHOW MEPHOM JIEHTOM.
MapKIIEHIEPCKUX pabdor npu | 13. HusenupoBanue, 3a1a4u U BUJIBIL.
pa3NMUYHBIX  crocobax  pa3paboTku | 14. Tpuronomerpuueckoe  HHUBETUpOBaHWE.  BBIBOJ  OCHOBHBIX  (hopMmyd,
PYIHBIX MECTOPOKICHMI; IIPUMEHEHHE, TOUHOCTb.

15. T'eomeTpuyeckoe HUBEIMPOBAHKE, CIOCOOBI, BBIBOA (hopMyII.

YMmeTh WCIO0JIb30BATh toriorpado- Jlaboparoprast padota Ne 6
re0JIe3NYECKUl MaTepual, BbIIOJIHATh
TUNIWYHBIE Teoae3nueckue usMmepenus [ 1. Pacckaxute o nopsiake paboThl Ha CTAHIIUU NPU MPOJIOKEHUH HUBEIUPHOTO
pu MIOMOIIIH OCHOBHBIX X0/1a.
reoJe3NIECKUX npubopoB, [ 2. UTo Ha3pIBaeTCs Pa3HOCTHIO MATOK (PA3HOCTHIO BHICOT HOJIEH) HUBETUPHOU
MIPOU3BOJIUTE CHEMKH BBIPaOOTOK C peitku?
HEOOX0MMOM TOYHOCTBIO, cBOOOAHO |3. Kakoe momyckaercs konebaHue pa3HOCTH MATOK U NMPEBBIIICHUI HAa CTAHIIUU?
yuTaTh  Tpaduueckue  Martepuansl: |4. Kakue TOUKM HUBETHPHOTO XOJa Ha3bIBAIOT CBA3YIOIUMH U TIPOMEKYTOUHBIMU ?
TOTIOTpauECcKHe u|5. Ilo xakoit popmyse BBIYUCISETCS JOIyCTUMasl HEBSA3Ka HUBEIUPHOTO X01a?
THIICOMETPHYECKHE TUTaHbl, Tpodmn 1 | 6. YTo HazbIBaeTCs YKIOHOM JIMHUU MECTHOCTH M TIO KakuM (opMyiaM OH

paspessl, a  TaKKe HAHOCHTD

BBIYUCIISIETCA?




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyemblie pe3ynbTaThl 00y4eHHS

OneHouHble CpesicTBa

pe3ynbTaThl U3MEPEHUN U CBEMOK Ha
IUTaHbI, MPOQUIN U pa3pessbl, NOITy4aTh
C MX MOMOILBI0O HEOOXOIUMBIE JIaHHBIE
JUIsL BBIHECEHHsI IIPOEKTa B HATYpY,
peuaTh pasIu4HbIe TOPHOTEXHUYECKUE
3a/1a4u;

Bnazets

HaBBIKAMH pabOTBl C T€0AEe3MYECKHM
00OpyZIOBaHWEM ¥ HMHCTPYMEHTaMH,
pemieHusl TeoJe3MYEeCKHX 3aJad  Ha
IUIaHaX W KapTaxX;  BBITOJHEHHS
TEOJIONUTHOH M  Tomorpaduyeckoi
CbEMOK, BEJICHHsSI OCHOBHBIX BHJIOB
CbEMOK Ha 3E€MHOM IIOBEPXHOCTH W B
TOPHBIX BBIPAOOTOK, 00paboTKu
pe3yJIbTaTOB U3MEPEHUI

KoHTposibHBIE BOITPOCHL:
1. Knaccudukarus norpenrHocTeld reoe3nIeCKiuX N3MEPCHHI.
2. CnyualiHble OTPEIIHOCTH, UX CBOMCTBA.

0) Iopsok poBEaCHHS TPOMEKYTOUHOM aTTECTAINH, IOKA3aTEeNIN U KPUTEPUH OIICHUBAHUS:
Kpurepuu orieHKH Ipu IIPOBEZIEHNY 3a4UeTa:

— Ha OLEHKY

paboTamu 1Mo AUCIHILINHE,

— Ha OLIEHKY «HE 3aYTEHO» — pe3yJbTaT 00y4YEHUsI HE JIOCTUTHYT, OOYJarOIIUICsS HE MOXKET MOKa3aTh 3HAHUSI Ha YPOBHE BOCHPOU3BEICHUS U
00BsicHEHUsT MHPOPMAIIUU, HE MOXKET TOKa3aTh MHTEJUICKTYaJIbHbIE HABBIKM PEHICHHUS MPOCTHIX 3a7ad, OTYET HE TPEJCTABIICH C BBHITIOJTHCHHBIMH

MPaKTUYICCKUMU pa6OTaMI/I 10 JUCHHUIIJIINHE.

«3aYTEHO» — OO0y4YaromMiics JAEMOHCTPUPYET JOCTAaTOYHBIH YpPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIMM, Ha BOIPOCHI
IIPENOAABATENS] B paMKaxX U3Y4EHHOIO Kypca JaeT IPaBWIBHBIE OTBETHI, MOXKET JOIYCKATh HETOYHOCTH, 3aTPYAHEHHUs, HO B IIEJIOM 3HAHUs, YMEHUS U
HAaBBIKM COIVIACHO M3Yy4aeMbIM KOMIIETEHLUSM YCBOECHBI; HA 3a4€THOE 3aHATHE IPEJICTABICH OTYET C MPABWIBHO BBITOJHEHHBIMHU IPAKTUYECKUMHU




8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecieYeHUe TUCIHIIINHBI

OcHoBHAas1 JInTEepaTypa

1. Epunosa, .U. T'eone3us [DnexrpoHHslii pecypc| : yuedHoe nmocooue / .. Epunosa. —
OnektpoH. pmaH. — MockBa : MHUCHUC, 2017. — 55 c¢. — Pexum pocryna:
https://e.lanbook.com/book/105279/#1 . — 3arm. ¢ 3kpaHna.

2. HpsaxoB b.H. I'eonesus: Yueonuk. — CII0.: U3marensctBo «Jlanby, 2018. — 416 c. Pexxum
noctyna: https://e.lanbook.com/reader/book/102589/#2 - 3arnasue c sxpana. ISBN: 978-5-8114-3012-3

3. CamponoBa, H. II. Mapkmeiinepust : AHanu3 TOYHOCTH MapKIIEHIEepCcKUX paboT :
JlaGoparopusiii ipakTuky™m : ydebnoe nmocodue / H. I1. Canponosa, FO. H. HoBuunxun. — Mocksa :
MUCHUC, 2015. — 69 c. — Tekcr : snexkTpoHHbii // JIaHb : 3JE€KTPOHHO-OMOIIMOTEUHAsT cUCTEMA. —
URL: https://e.lanbook.com/book/93604/#1 (mata obpamenus: 21.03.2020).

JlonoJiHUTeIbHAS JINTEpaTypa

1. Teone3us [Dnexrponusni pecypc|: YueOnuk / B.H. Ilomos, C.H. Yekanun. - M.: ['opHas
kaura, 2007. - 722c. Pexxum nocryma: http://e.lanbook.com/books/element.php?pll_1d=3294. —

2. JlesixoB, b.H. I'eonesns [Dnexkrponnsiii pecype] : yaeonuk / b.H. JIpsgkoB. — DnekTpoH. maH.
— Cankr-IletepOypr : Jlans, 2018. — 416 c¢. — Pexum nocryma: https://e.lanbook.com/book/102589.
— 3aru. ¢ 9KpaHa.

3. 3axapos, M.C. Kaprorpadudecknii MeTOa B TeOMH(POPMAIIMOHHBIC CHCTEMbl B WHKCHEPHOU
reoJIOTHH [ DIIeKTpOHHEBIN pecypce] : yueoHoe nmocodue / M.C. 3axapos, A.I'. Ko63eB. — DnekTpoH. naH.
— Canxkr-IletepOypr : Jlanp, 2017. — 116 c¢. — Pexxum pocryma: https://e.lanbook.com/book/97679. —
3ari. ¢ ’KpaHa.

4. Iwsaxos, b.H., OcuoBsl reone3un u Tonorpadguu/ b.H. [Ibskos, B.®. Kosssun. — CI16.: U3n-Bo
«Jlanby, 2011. — 272 c. Pexum pnocryma: http://e.lanbook.com/books/element.php?pll _i1d=1806. -
3arnaBue c skpana ISBN: 978-5-8114-1193-1

5. Poyt, I'. H. Mapxkmeiinepus : yaeonoe nocodue / I'. H. Poyr, T. b. Porosa, T. B. Muxaiinosa.
— Kemeposo : Ky3s['TY umenu T.®. ['opbauea, 2019. — 146 ¢. — ISBN 978-5-00137-081-9. — Texkct

ANEKTPOHHBIN /! Jlanb : ANIEKTPOHHO-OMOINOTEUHAS cucrTema. — URL:
https://e.lanbook.com/book/133877/#1 (nata obpamenus: 21.03.2020).

6. Epunosa, U. 1. Mapkmeitnepus : yaeonoe nocodue / M. . EpunoBa. — Mocksa : MUCHUC,
2018. — 84 c. — ISBN 978-5-907061-03-3. — TekcT : ayeKTpoHHBIA // JlaHb : 3JI€KTPOHHO-
oubnuoteuynas cuctema. — URL: https://e.lanbook.com/book/115261/#1 (nata obpamenus: 21.03.2020).

7. I'eone3ust u Mapkmeinepust . yueonoe nocodue / B. H. Tlonos, B. A. bykpunckmii, I1. H.
bpyesuu, /1. Y. bopoBckuii. — 3-e uzn. — Mocksa : 'opnast kuura, 2010. — 453 c¢. — ISBN 978-5-
98672-179-8. — Teker : anekrpoHHbld // Jlanb : a3nexTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/66452/#1 (nata ob6pamenus: 21.03.2020).

8. Kopeukas, I'. A. CnyTHUKOBbIE HaBUTallMOHHBIE CHCTEMbl B MapKuUIeiiaepuu : ydeOHOe
nocobue / I'. A. Kopeuxas. — Kemeposo : Ky3['TY umenu T.®. 'opbaueBa, 2012. — 93 c. — ISBN 978-
5-89070-840-3. — Tekcrt : snextpoHHbld // Jlanp : 31neKTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/69463/#1 (nata ob6pamenus: 21.03.2020).

Ilepuonnueckue n3gaHus

«Mapxkuieiaeprs 1 HeIPpONOJIb30BaHUEY

«['eone3us u kapTorpadus» (HaydHO-TEXHUUECKHH KypHaT)

«GPS World», «Journal of Geodesy» (3apyOexHbIe HAYYHO-TEXHUYECKUE KYPHAITHI)

MeToauveckne yKazaHust

1. Xonsakun B.H., Omanes N.W. Pabouas terpaapr no mucuurummaam «I eoaesus», «I'eonesns
u Mapkueinepus» u «/HxeHepHas reoaesus» Ui CTyIEeHTOB crnenuanbHocTeil 130404, 130408,
190701, 270105, 270109, 270205. Maruauroropck: I'OY  BIIO «MITVY», 2011.
https://newlms.magtu.ru/pluginfile.php/1513523/mod_resource/content/1/Pa6tetr%20Ne1-10.pdf

2. Xonsakun B.H., Omanes N.M. KontponpHasi paboTa MO COCTaBICHHUIO COBMEIIEHHOTO
IJaHa TEOJOJMTHOM W TaxeoMeTpuyeckod chemMok B wmacmTadbe 1:1000 ¢ wucnonp3oBaHHEM
reoIe3NYECKOr0 MMaHHO I'n. XyHKYa. MarauToropck: roy BIIO «WMI'TY»,




2011.https://newlms.magtu.ru/pluginfile.php/1513524/mod_resource/content/1/KontpoasHasn%20padoTa.
pdf

3. PybuoB H.B. Pabora ¢ Teononurom. Metonuueckue ykazaHus K Ja00paTopHbIM paboTam
no mucruiuHe «HxenepHas reomesus» s cTyAeHTOB crenuanbHocterd 050103, 270102, 270105,
270106, 270112, 270205, 130402 u nanpasnenuit 2070100. Marautoropck: 'OV BITIO «MI'TY», 2010.
https://newlms.magtu.ru/pluginfile.php/1645677/mod_resource/content/1/Pa6o1a%20c%20Teomonutom. P
DF

4. Xonskun B.H. PabGora c HuBenupom. Mertoauueckue yka3zaHus K J1aOOpaTOpPHBIM
3aHATUSAM 10 quciurinHaM «HxenepHas reonesus», «l'eones3ust u mapkmeinaepus», «Kaprorpadpus ¢
OCHOBamMu Tomorpadguu» g CcTyneHToB crnenuanbnoctedn 050103, 270102, 270105, 270106, 270112,
270205, 130402 wu wanpaBiaenuit 2070100. Maruautoropck: I['OY BIIO «MI'TVY», 2010.
https://newlms.magtu.ru/pluginfile.php/1645678/mod_resource/content/1/Pa6ota%20c¢%20HuBenupom. P
DF

5. Xounskun B.H. I'paduueckne paboTel. MeToauyeckue yKa3aHHUs 110 COCTaBJICHUIO
COBMEILIEHHOI0 IUIaHA TEOJOJIUTHO-TaXEOMETpUYEeCKO cheMku 1o aucuumuimHam «l'eonesusy,
«['eone3us u mapkueitnepus», «Muxenepnas reoaesus» u «Kaprorpadus ¢ ocHoBamu Tonorpadum» st
cTyneHToB crnenuanbHocTterd 050103, 270102, 270105, 270106, 270109, 270301, 130402 nueBHOM
hopmbI 00y4eHwUs. MarauToropck: roy BIIO «WMI'TY», 2010 — 32c.
https://newlms.magtu.ru/pluginfile.php/1645922/mod_resource/content/1/I"paduueckrne%20padoTni%2049
acTb%201.%20php.pdf

6. Pybuos H.B. BeprukanbHas miaHMpoBKa CTpOUTENbHOM Iuiomianku. Husenuposanue no
KBajgparaM. MeToaudyeckiue YyKa3aHus 10 Y4yeOHOM Teoje3euecKoi MpaKTHKE JUIsl CTYIEHTOB
cnenmansHocTedt 270102, 270105, 270106, 270114. Maruutoropck: ['OY BIIO «MI'TVY», 2008
https://newlms.magtu.ru/pluginfile.php/1645927/mod_resource/content/1/anBenupoBanne%o20mo0%20kBa
aparam_compressed.pdf

HNHuTepHeT-pecypcsl

http://window.edu.ru/catalog/resources?p rubr=2.2.75.5 1. Hudopmanuonnas
cuctemMa «EmuHoe OkHO noctyma K oOpa3oBaTelnbHBIM pecypcam», OOpa3oBaHue B 00JacTH
TEXHHUKHU u TEXHOJIOT U, I'opHoe JeN0. — URL:
http://window.edu.ru/catalog/resources?p rubr=2.2.75.5

http://metal.polpred.com/ 2. MexayHapoaHasi CripaBOYHasi CUCTEMa SKOHOMUYECKHUX
COOOIIEHNN U OTPACIICBOM aHAIMTHUKHU CPeACTB MaccoBoi mHpopmanuu polpred («Ilommpeny),
oTpacib «Metamnyprusi, ropHoe neio B PO u 3a pyoesxxom». — URL: http://metal.polpred.com/

https://elibrary.ru/project_risc.asp 3. Hayunas osnekrpoHHas  OubiuoTeka:
https://elibrary.ru/project_risc.asp

https://scholar.google.ru/ 4. TlouckoBas cucrema Axanemust Google (Google Scholar).
— URL: https://scholar.google.ru/

http://www.mining-enc.ru/ 5. ['opnas suiuxsoneaus http://www.mining-enc.ru/

http://www.miningexpo.ru/ 6. ["opHOTIPOMBITILIICHHBIHA nopran Poccun
http://www.miningexpo.ru/

http://www.giab-online.ru/ 7. ['opubiii nHGOPMAIIMOHHO-aHATUTHYECKUH OIOJIIICTCHB
http://www.giab-online.ru/

http://www.geoinform.ru/ 8. MudbopmarmoHHO-U31aTEICKUM IEHTP IO TEOJIOTHH U
HEJPOTIOIB30BaHMIO http://www.geoinform.ru/

http://mining-media.ru/ru/ 0. Hayano-texanaeckuit KypHaI «l"opHas
MIPOMBIIIIICHHOCTH» http://mining-media.ru/ru/

https://mwork.su/  MHbopMarmoHHO-aHATUTUYECKUH  TOpTall  JJIA  TOPHSAKOB
https://mwork.su/

http://www.gosnadzor.ru/about_gosnadzor/history/ 11. ®denepansnas ciyx0ba 10
HKOJIOTUIECKOMY, TEXHOJIOTHYECKOMY " aTOMHOMY HA/130py
http://www.gosnadzor.ru/about gosnadzor/history/

https://geomix.ru/blog/gornoe-delo/ 12. Geomix: IIporpammuoe obecrneueHue u

WH)KUHUPUHTOBBIC YCIYTU Ui TOpHOU oTpaciu. ['opHoe neno. https://geomix.ru/blog/gornoe-
delo/



IIporpammHoe oGecrieyeHne

HanmenoBanue Ne norosopa Cpoxk nelcTBUS JTUIIEH3UU
110
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 o1 17.09.2007 0ecCpovyHO
Kaspersky J-300-18 ot 31.03.2018 28.01.2020
Endpoint Security | 1-1347-17 o1 20.12.2017 | 21.03.2018
mis Omsmeca - | JI-1481-16 o7 25.11.2016 | 25.12.2017
CranmapTHBIN J-2026-15 oT 11.12.2015 | 11.12.2016
TZip CBOOOHO 06eccpouHo
pacrpocTpaHseMoe
IIpodeccuonanbubie 6a3bl JTAHHBIX U HHGOPMAIIMOHHBbIE CTIPABOYHBIE CHCTEMbI
HasBauue xypca CchuIKa
Hanmonansnas WH(GOPMAIMOHHO-aHATUTHYECKAs URL:

cucrteMa — Poccuiicknii MHJIEKC Hay4HOTO LUTHUPOBAHUS

(PMHLI)

https://elibrary.ru/project_risc.asp

[Touckosas cuctema Axanemus Google (Google Scholar)

URL.: https://scholar.google.ru/

denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE yUPEKICHUE
npomsiinienHoi| URL: http:// www1 . fips.ru/

«DenepanbHbIi
COOCTBEHHOCTHY

WHCTHUTYT

9 MarepuaabHO-TEXHUUYECKOE 00ECTICUCHHNE TUCIIUTLITAHBI
MartepuaibHO-TEXHUYECKOE 00eCcTIeueHne TUCIUIUTUHBI «I €0/1e31s1 M MapKIIeHAeprs» BKIIIOYACT:

Tun 1 Ha3BaHUE ayIUTOPUH

OcHallleHue ayIuTopun

YueOHbple  ayauTOpuM s OpoBeleHHs | MynbTUMEIUiHbIE ~ CpEACTBAa  XPAaHEHUS,
3aHSITUH JEKIIMOHHOTO TUMa neperayd U MpecTaBiIeHUs] HHPOpMaIUU

VYueOHple  ayautopuu  ais8  npoBeneHus | IlepcoHanbHble KOMIBIOTEPHI ¢ MakeTroM MS
MIPAKTUYECKUX  3aHATHI, rpynnoBeix U | Office, BeixogoM B MHTEpHET U C JOCTYNOM B

WHIUBUIYAIbHBIX KOHCYJbTAlMHA, TEKYIIEro
KOHTPOJISI K POMEKYTOYHOM aTTeCTalluu

AJIEKTPOHHYIO HnH(}OpMAaIOHHO-
00pa30BaTENIbHYIO CPEy YHUBEPCUTETA

Aynutopun Ui CaMOCTOSITENIbHOM paboThI:
KOMIIBIOTEPHBIE  KJIACCHI; YHUTAJIBHBIC 3aJIbI

[lepcoHanbHble KOMIBIOTEPHI C MakeToM MS
Office, BbixogoM B MIHTEpHET U C JOCTYNOM B

o6ubnnoTeKku AJIEKTPOHHYIO HnH(}OpPMAaIIOHHO-
00pa3zoBaTeNIbHYIO CPEy YHUBEPCUTETA
ITomemenne JUIS XpaHEHUsI u | Cretaxku uisi XpaHeHUs y4eOHO-HArJIsTHbBIX

MpOQUIAKTUYECKOT0 00CTyKUBaHUS Y41€OHOTO
000pyI0BaHUS

TocoOuit u
JIOKYMEHTALUU.

y4e0HO-METOANIECKOM

JlaGopaTopusi reoJe3suu M MapKIIEHAEepCKOro
nena

MakxeTtsl 1 pabourie puOOPHI AJIs1 BHIIOTHEHUS
IOJIEBBIX re0JIe3UYECKUX HU3MEpEHU;
reoe3u4eCcKoe IIAaHHO XyHKYya;
re0JIe3UYECKUe CTOJIObI, B KOTOPBIX XPaHSTCS
NpuOOpHl 1711 TPOBENEHUS JTa0OPATOPHBIX
paboT,  IUIaKaThl,  TEeMaTHKa  KOTOPBIX
COOTBETCTBYET BBIINOJHAEMbIM paboTaM; Habop
BU3UPHBIX  L€JeH, KOTOpble  IO3BOJISIOT
pa3pabaThiBaTh BapUaHThl pabOT U BHINOJIHATH
KOHTPOJb MX BBINOJIHEHUs; OOyyaromue
KOMIIBIOTEPHBIE ~ NPOrpaMMbl IO  pacyery
BEIOMOCTU  KOOpPAMHAT, BEJIMYUH YIJIOB,
pEIIeCHUI0 TIPSIMON 1 00paTHOM Te0Ae3NYECKUX
3a/1a4 U Jp.; IUIaKaThl: paboTa ¢ TEOJOJIUTOM,
paboTa c HUBEJIMPOM, KOHTPOJIbHAs padoTa.




[Ipunoxenne A

MunuctepcTBO 00pasoBanusi M Hayku Poccuiickoii ®enepammun
®enepajibHOE TOCYIapPCTBEHHOE OI0IKeTHOE 00pa30BaTeIbHOE YUpPekKICHHEe
BBICIIET0 NMPo¢ eCCHOHAJILHOT0 00pAa30BaAHNSA
"MarauToropcKkmii rocyiapcrBeHHbli Texanueckmii yausepeurer um. .. HocoBa"

Kadenpa mapkmeiinepckoro aejia u reojoruu

20 -20 y4. T.

PABOYAA TETPAIb

no aucruruinHaMm: "Teonesus”, "T'eone3ust u mapkuieinepus”, "VrxkenepHas reoge3uss” s CTYACHTOB CIEIUAIBLHOCTEH:
130400, 130402, 130403,130404, 130408, 190701, 270105, 270109, 270205

Pab6ouee mecto Neo

CTyoeHT _ Tpynmsl

(Pamunus, UMs, OTYECTBO)

JlaGopaTopHbIie pabOTHI 3aYTCHBI

(TmoamuMch mperogaBaTes)

Jlata 20 T.

MarHnuroropck
2012 r.

PabGouas terpane no aucumruimHam: "T'eonesus”, "T'eonesus u mapkueinepus”, "MHxeHepHas reone3us” Ui CTYICHTOB
cnermanbHocTed: 130400, 130402, 130403, 130404, 130408, 190701, 270105, 270109, 270205. Maraurtoropck, uza. MI'TY
uMm. .. Hocona, 2012, 24 c.

Cocrasuren : cT. npenogaBarens B.H. Xonskuw, | goir., K.T.H. MI.W. Onaes|

Penenszent noi., k.1.H. H.B. Pyomos



O

JUTSI TIOJITOTOBKY K JTa0OPaTOPHBIM paboTam

HBI TEXHUYECKUI YHUBEPCUTET
mm. I".1. Hocosa, 2010

JUTEPATVYPA

Homepa | MmxenepHas reoje3us. Xeiiden b.C., Jlanunesuu b.b.
nabopa- | YueO. mua By3os. [Tog pen. [IpakTHKyM 1O UH)KEHEPHOMU T'e0-
TOPHBIX JI.III. Muxenesa.-M.: Beicur. mik., | aesuun. M., Henpa, 1979
pabot 2001.-464 c.: .
[Taparpad s

1 1.4 1

2 8.1 15

3 8.1;8.4 18,19

4 8.3 17

5 11.3 61,62

6 7.1-74 71-76

7 7.3 35-41

8 25.2 71-75

dopMmyisl 1151 1abopaTopHOiT paboThl Ne 5
o

nmo=ErRASY MO, = MO-R-180° - (ammT30),
2) MO=L+R, v=L-MO =MO -R - (s 2T30),

3) d =Kncos’v,

Hh=h+i-1,

5) h'=0,5Knsin 2v = dtgv,

rae: L m R - OTCYETHI 0 BEPTUKAIFHOMY KPYTY IIPH MOJIOKEHHHU €ro Clie-
Ba (KJI) u crpasa (KIT);

MO — mecTo HYJIA BEPTUKAJIBHOI'O Kpyra,

V — yrojl HakJIOHa JIMHUW BU3UPOBAaHUS (BEPTHKAJIBHBIN YToi);
d — rOPU30HTAIIBHOE TIPOJIOKECHHUE;
71 — TaIbHOMEPHBIN OTCYET (OTCUET IO PeiiKe) B CAHTUMETPAX;

K — xoa¢pummenT HursHoro nansHomepa; K= 100

h — IpeBBIIEHNE; [ — BHICOTA MHCTPYMEHTA; [ — BHICOTA BU3UPOBAHMS,

HCW[.

- BBICOTA CTaHIIUU,

H,, — BBICOTA CHEMOYHOTO MMUKETA.

-1 -

MarHuToropckuii rocyJapcTBeH-

oH, =H, +h

cm. s



JlabopaTopHas pabora Ne 1
Macmraobl

3anganue. Bwmacmrade 1:1000 mocrpouts Tpeyronbauk ABC mo ammHam tpéx ero cropon AC, AB, BC. Ompenenuts ¢
IIOMOIIBIO IIONEPEYHOro0 MacImrada  BBICOTHI h,,hy,h,. TpeyronbHuka, COOTBETCTBYIOIIME TIOPH3OHTAILHBIM

MIPOJIOKEHHUSIM ~ JIMHUH MeCTHOCTH. [locTpoeHWe TpeyroibHHKa BBINONHUTH C IpaMyecKOil TOYHOCTBIO. JJIMHBI CTOPOH
TpeyroJIbHUKa BBINUCATh U3 TalI. 1 1mo
HOMepy pabodero Mecra CTy/EHTa.
Tabnuna 1
JIITMHBI CTOPOH TPEYTOJIBHUKOB, M

Howmepa Homepa
pabounx AC AB BC pabdouunx AC AB BC
MecCT MecCT
1 61,68 51,47 | 41,26 17 88,56 74,99 61,42
2 63,36 | 52,94 | 42,52 18 90,24 76,46 | 62,68
3 65,04 54,41 43,78 19 91,92 77,93 63,94
4 66,72 55,88 45,04 20 93,60 79,40 65,20
5 68,40 | 57,35 | 46,30 21 9528 | 8087 | 66,46
6 70,08 | 58,82 | 47,56 22 96,96 82,34 | 67,72
7 71,76 | 60,29 | 48,82 23 98,64 | 8381 | 68,98
8 73,44 | 61,76 | 50,08 24 100,32 | 8528 | 70,24
9 75,12 | 63,12 | 51,34 25 102,00 | 86,75 | 71,50
10 76,80 64,70 | 52,60 26 103,68 88,22 | 72,76
11 78,48 66,17 53.86 27 105,36 89,69 74,02
12 80,16 67,64 | 55,12 28 107,04 | 91,16 | 7528
13 81,84 69,11 | 56,38 29 108,72 | 92,63 | 76,54
14 83,52 70,58 57,64 30 110,40 94,10 77,80
15 85,20 72,05 58,90 31 112,08 95,57 79,06
16 86,88 73,52 | 60,16 32 113,76 97,04 | 80,32

Tabnuma 2
Hcxomauble JaHHBIE U PE3YJIbTAThl U3MEPEHUI
Howmep JITUHBI CTOPOH, M BricoThl, M
paboue- AC AB BC ha hg hc

To MECTa

Ob6pas3err ohopMIICHHS TPEYTrOJIbHUKA

Cmapocmun A.A. B
CI-03-1 ; Hosicuenue. TpeyroibHUK CTPOST Ha
JUcTe YepTexxHol Oymaru pazmepom 100x120
MM IIPH TIOMOIIY U3MEPUTEINS U MONEPEYHOr0
Macirada ¢ rpapuIeckoil TOYHOCTBIO.
UepTek BHINOIHUTH B KapaHaiie. BepImuHel
TPEyroJIbHUKA U OCHOBAHUSI BHICOT
0003HAYAIOT HAKOJIOM WIJIBI U3MEPUTEIIS 1

00BOMIAT OKPYKHOCTSIMH JHAMETPOM 1,5 MM.

Paboty BBITIONHWI CTYAEHT
TpYIIIBI

( ®amunus, u.,0.)

1:1000

Jlara: 20 1.




o
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JlabopaTopHas paborta Ne 2
OTtcueTHbBIE YCTPOIICTBA TEOA0JIUTOB
[ItpuxoBoii Mukpockon Teogonura T30

Omudpyiite Ha YepTekKe MTPUXHU IUMOA U
HAHECUTE OTCUETHBIA MHAEKC JUIS TOJTyYESHUS
OTCYeTa 110 FTOPU3OHTAIBHOMY KPYI'y:
-YHCIIO TPAYyCOB COOTBETCTBYET HOMEPY

pa pabodero mecra;
-4UCJI0 MUHYT PaBHO KOJIMYECTBY OYKB B

(haMuIIMU, UMEHH U OTYECTBE CTY/AEHTA.

Ilonuelii oTcuer Ar =

[lkanoBoii Mukpockon teomonura 2T30

Hanecure u oru¢pyiite mITpUXxu TOPU30HTAIBHOIO M BEPTHKAILHOTO KPYTOB [UIS IOJIy4eHHsl CIeqyIomuX orcueroB. [lo
TOPU30HTAIILHOMY KPYT'y UHCIIO [PaJycoB

paBHO HOMepY I'pyIIbl, MHOKEHHOMY Ha 20,
YHCIO MUHYT — YABOCHHOMY 3HaUYEHHIO HO-

Mepa pabodero mecra.

[To BepTUKaTIBHOMY KPYTy OTCUET — YUCIIO

OTPULIATCIIBHOC. Yucno rpaayCcoB paBHO

HOMEpY T'PYIIIbI, YUCIO MUHYT - HOMEPY

pa60qero MECTa CTyACHTA.
IlonHbBIE OTCYETHI: Ar =
AB =

Il kanosoii Mukpockon teomonura 3TSKII

Hanecute u omudpyiiTe MTPUXH FOPU3OHTAIHLHOIO U BEPTHKAILHOIO KPYTOB TSI ITOJYYCHUS OTCUETOB, COOTBETCTBYIOIIMX
oTcueTaM MPEebIAYIIEro OTCUETHOTO YCTPOHUCTRA. ITonnable oTcUeThI: Ar =

1

2

AB:

Pa60Ty BBITTOJTHWI CTYACHT

3 4 S 6

|||||||||||||||||||||||||]|||||||||||||||||||||||||||||]|||||
6 S 4 3 2 1 0

1

2 3 4

HaumeHoBaHnEe OCHOBHBIX
napaMeTpoB

T5 2T30 T30

Lena nenenus aumoos (/)

Ilena meneHus MIKaibl OT-
CYETHOrO ycTpoicTBa (M )

TTorpenHoCcTb OTCYUTHI-
BaHus 110 JiuMOam ()

Iena nenenus ypoBHS
IIpH aIUa/ie TOPH30H —

TaabHOro Kpyra ( T )

[one 3penus 3puTenbHON

Tpyosl (&)
YBenuuyeHue 3puTenpHoN

TpyOBI (VX ), Kpat

1 1 10°

0,2 0,5 0,5-1

30 45 45

130 2 2

25* 20" 20"

Jlara:
( ®ammimus, U., 0.)

20

-4 -

(T'pynna)

Tabauma 3

OCHOBHEBIE XapaKTCPUCTUKHU TCOAOJINTOB



Macca TeomoimTa CO IITa- 8,8 8,0 8,0
THBOM, KI
-5-
JlabopaTopHas pabora Ne 3
H3Mepeﬂue TOPU30HTAJBHOI'0 YIJIA crocooom nmpuemMoB
3 ajaaHue. BoIMOTHUT H3MEPEHUE OAUHOYHOIO TOPU3OHTATIBHOTO yTIiTa CIIOCOOOM TIPHUEMOB, OHUM ITOJTHBIM
TIPUEMOM.
Pabouee mecto Ne JleBast Touka Ne IIpaBas Touxka Ne
Kypuan
HU3MEPEHUS TOPU3OHTANIBHBIX YIJIOB
Jlata 20 r. Teomomur No
(Tum )
Ho- | Howmepa Bnauenns Py
Mep Ha0JTI0- I I
ropusoH — S,
CTaH- | JaeMBIX MOTYIIPHUEM MO YTIPHEM
§0%0%1 TOYEK TanbHoro  f
K JI KII yria
1 3 5
;
2 4 6

Jonyck. PacxoxneHue 3HaueHH TOpU30HTAIBHOTO yIiia B OJIyIpUeMax
HE JIOJDKHO IIPEBBINIATH YIBOSHHOM MOrPENTHOCTH OTCYUTHIBAHHS IO JIUMOY.

Pa60Ty BBITTOJTHWI CTYACHT

(rpynmna)

(®amunusg, U., O.)



JlabopaTtopHas pabora Ne 4

IloBepku TeomosuTa
3a JAaHUC. Brimonauts MOBCPKU U FOCTUPOBKY TCOJ0JIUTA.

Teomonur No PaGouee mecTo Ne

(Tum )

THIT OTCYETHOTO YCTPOHCTBA TEOMOTIUTA

OCHOBHEBIE XapaKTCPUCTUKHU TCOAOJINUTA

1. TlorpemrHocTh OTCYUTHIBAHHS IO JTUMOaM ¢ =

2. lleHa aeneHUs MWIHHAPUICCKOTO YPOBHS MPH adKMIaae TOPU30HTATIBHOrO Kpyra T =
3. YBenuueHHE 3PUTEIILHOU TPYOBI V=

4. Tloxe 3peHus 3pUTENBHOM TPYOBI &=

5. Macca Teomonura co mMTaTuBOM m=

IToBepka Nel
Ycaopue moBepku.  Ocb YUAUHOPUUECKO20 YPOSHS NPU AIdade 20PU3OHMAILHO2O0
Kpyea 00aX4CHA Oblib NePReHOUKYISIPHA OCU 8PAUEHUsT Me0d0IUmd.

IlIxana I[CJ'ICHI/Iﬁ aMITyJIbl HUJTIUHAPUYICCKOI0 YPOBHSA

o N

Tabmuua 4

OTcueTsl 10 KOHIaM My3bIpbKa YPOBHS U TOPU30HTAIBHOMY KPYTY

TTomno- OTcUeTsl 110 OTcueTsl 10 KOHIIAM
JKeHue TOPU30HTANb- | MYy3bIPbKa YPOBHS i= m+Ji N =i2 —i
YPOBHSL | HOMY Kpyry I1 JI 2
1
2
-7-

Hanecure Ha puc. 1 B 0003HaYECHHAX CIIEAYIONIEE:
T T 1 — 0ochb ypOBH# B mojokeHuu 1 (ume-
ercs);
—————————— OCh YPOBHSI B ITOJIOKEHHH 2;
—-—-—-—-—-- OUCCEKTPHUCY yIJ1a, 00pPa30BaHHOIO
JBYMsI [TOJIO’KEHUSIMH OCH YPOBHS;
- + -+ -+ -+ - OCb BpAIIICHUS TCOMOJIHTA.

VYkaxxute, BHIIOIHEHO JIM YCIOBUE TIOBEPKH U KaK
MIPOM3BECTH IOCTUPOBKY YPOBHSI.

Puc. 1. Cxema pacmoro -
JKCHHUS OCH YPOBHS M OCU
BpAIllCHHsI TEOAO0IUTA

IToBepka Ne2
YcnoBue noBepKH. Busuphas ocb 3pumenbHot mpyowvl 00ANCHA Oblb NePReHOUKY-
JISIPHA OCU 8PAWEHUSI 3PUMETTbHOU MPYObi.




DdopMyasL

02%11800; Ly=L-c; R,=R+c.
Tabnuna 5

Pe3ynbTaThl HAOIOCHUN U BBIYMCIICHUM

IMonoxenue | Orcuerst mo R R,
BEPTUKAIIb- TOPU30HTAIEHOMY
ro Kpyra
pyr Kpyry L L,
o 4 ’ o B
KII
KJI
Jlonyck: | ¢ |<2¢, tae ¢ - mOrpemHOCTb OTCYHTHIBAHUS 110 JTUMOY.
-8-
Hanecute B 0003HaueHHUAX Ha puC. 2
clienyrolee:
OCh BpallleHUsI 3pUTEIb-
HOU TpyOBI (MMeeTcs);
H H -i=:-:-------- BU3HPHYIO OCh 3pUTENb-
HOH TpYOBI.

Ilokaxurte Ha PUCYHKEC KOJUTUMAIITUOH-

HYIO ITOTPEITHOCTh € BU3HPHOU OCH
3PUTENBHOH TPYOBI.
YkaxxuTe, BBIIIOJIHEHO JIU YCIOBUE I10-
BEPKHU M KaK OCYIIECTBUTH FOCTHPOBKY
BHU3HUPHOU OCH.

Puc. 2. Cxema pacrionoxeHust

BU3MPHOH OCH U OCH BpAIllCHUs
3pPUTENBHON TPYOBI.

[ToBepka Ne3

Ycnosue nosepku. Ocb 8pauyenusi 3pumenbHot mpyovi 00ICHA OblMb NEPREHOUKYIAPHA OCU BPAUeHlUs. Me000IUmdA.

OtcyeTsl 10 MUJUIMMETPOBOM LIKale: d; MM , dp

U3 HEMOCPEICTBEHHBIX u3Mepennit, h=2,00 M. v=I[p/2h=

v, [ =la;, —a, |= ,MM. Beicora h , monydeHHas

, TOe p=206265" - paauaH.

-9.



VYkaxure, BHIIOIHEHO JIM YCIOBUE NMOBEPKU U KaK OCYIIIECTBUTH IOCTUPOBKY
OCH BpAILlEHUs] 3PUTEIBHOM TPYObI

[ToBepka Ne4
Ycnosue noBepkH. Cpeorsist 20pu30HmMAaIbHAS HUMb CeMKU HUmetl 3pumenbHou
mpyosl Q0NAHCHA ObIMb NEPNEHOUKYISIPHA OCU 8PAWEHUST Me000IUmd.
YkakuTe, BHITIONHEHO JIH YCIIOBUE MMOBEPKU U KaK OCYIIIECTBUThH FOCTUPOBKY
CETKU HUTEH.

JlabopaTopHas pabota Ne 5

Habop cbEMOYHBIX MUKETOB IIPU TAXEOMETPUUECKON ChEMKE
3a2!aHI/Ie. BrinmonHuth HaGJ’IIOZ[eHI/IH IIATU CbEMOYHBIX ITUKCTOB U 06pa60TaTI> JKypHa.

Pabouee mecto Ne HomMmepa cbeMOuHBIX THKETOB
KYPHAI
TaXxCOMETPUYCCKONH ChEMKHU
Jlata 20 T. Teonomur No
(Tum )
CraunnusaNe
L= R= MO = i= H¢p =

Hanpao- | OTCYETHI 110 JIMM- Bericor-
Ne | Ne | mepubie | Gam (KJT) p d h' l h | Hee
cT | mKk | paccro- OTMETKH

sHust 1 'K BK H,m

JIum6 OPUCHTHUPOBAH I10 JIMHUN

- 0°00" | - _ ; N I ;

Pa60Ty BBITTOJTHWI CTYACHT

( rpymnmna ) ( ®ammus, u., 0.)

-10-
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Jlaboparopnast pabora Ne 6

IIposoikeHre HUBEJIMPHOIO X01a B J1a00PaTOPHBIX YCJIOBHUAX
3ananue. [Ipon0KUTh HUBENUPHBIN X0, cOCTOSAIUMI U3 14 cTaHIM U onuparolmuiics Ha 1Ba penepa. KaxaoMy cTyneHty Ha
CBOCH cTaHIMK OTHAOJIONATH [IBE CBA3YIOLINE U OJHY IPOMEKXYTOUHYIO TOUKH. B HUBEIMpHOM KypHaje 3ammcaTh pe3yIbTaThl

TPEHUPOBOYHBIX HaOMOAeHNH M MX 00paboTKu. BhIMONHUTE 00paboTKy HMBEIUPHOTO JKypHala W COCTABUTH IPOIOJIBHBIN
porIIb Tpaccsl aBTOMOOMIIBHOM JOPOTH.

OtMmerka penepa B Hadase xona Hy = OtMmertka penepa B koHIEe xoga Hg =

Cxema HUBCJIMPHOI'O X04a 110 Tpacce aBTOMOOUJILHOM JA0poru

g 2
& i + + 1 -
& O — [ R R -t o w L7-T oo [} — o
- = e -4 ' e e = [ [ ar B Ry
= C (= i HE = = C (= == = [= E =
L 1 - 1 1 1 1 L1 ] 1 Lo
3 = 5 = i 5
€T
o o - S o
| 1
KYPHAIJ
IeOMETPUYECKOr0 HUBEIIUPOBAHUS
Hara 20 T Pabouee mecto No
Ne Penepsr, OtcueTsl 1o peiike IIpeblnenus Cpennne I'opuzonT BeicoTHbIe
CTaH- | TIMKETEHI, 3a]- nepe- npome- h TIPEBBIICHUS HUBENHNPA, OTMETKH,
13031 TUTEOCHI HeH a | ueit b KYT. € + - + - M M
1 2 3 4 5 6 7

TpeuupoBoYHbIE HAOIIOICHUS HA CTAHIIUI




_Z[_

Ne Penepsr, OtcueTsl 1o peiike IIpeBblmenus Cpennne I'opuzonT BeicoTHbIe
CTaH- | TIMKETEHI, 3a]- nepe- npome- h TIPEBBIIICHUS HUBEIHNPA, OTMETKH,
i IIIFOCHI HeW a | meit b KyT. € + - + - M M

1 2 3 4 5 6 7
Xon ot penepa Ne 991 no penepa Ne 44
1 Pen. 991 0316 0856 540 542,5
K 0 4997 5542 545
4681 4686
2 K 0 0741 1863 1122 1119,5
MK 1 5426 6543 1117
4685 4680
ITK 0+50 1107
3 MK 1 1697 0162 1535 1532,5
IK 2 6376 4846 1530
4679 4684
ITK 1+50 0393
4 K 2 0352 1027 675 674,5
yr. 1 5037 5711 674
4685 4684
1K 2(ocs) 0352 Ionepeunuk
I1+20 1618 } Ne 1
JI1+20 0900
KonTponsasie 24942 26550 3065 4673 1532,5 2336,5
BBIYHACIICHUS 26550 -4673 -2336,5
Ha CTpaHuLE -1608 -804,0 -1608 -804,0 -804,0




_EI_

Ne Penepsr, Otcuersl 1o perke IIpeBbleHys Cpennue Il'opuzont | BeicoTHBIE
CTaH- | MMKETHI, | 3a]- | mepei-| mpome- IIPEBBIILICHUS HUBEIIUpPA, | OTMETKH,
Uit TIJTFOCHI HsIs HSIsL KYyTOY. + + - M M

1 2 3 4 5 6 7 8 9 10 11
5 Vr. 1 1031 0133

IIK 3 5713 | 4817
6 IIK 3 1060 1518

IIK 4 5746 | 6200

IIK 3+50 2478
7 IIK 4 1397 | 2002

IIK 5 6080 | 6681

TIK 4+50 1892
8 IIK 5 2067 1572

IIK 6 6743 | 6253

IIK 5+50 0860
9 IIK 6 1761 2737

Vr.2 6442 | 7420

Konrponbasie

BBIYHCIICHUS
Ha CTpaHHULe




_.V‘[_

Ne Penepsr, Otcuersl 1o _pelike IIpeBbleHys Cpennue Il'opuzont | BeicoTHBIE
CTaH- | NUKETHI, | 3a]- | nepe-| mpome- IIPEBBIILICHUS HUBEIIUpPA, | OTMETKH,
Uit TIJTFOCHI HsIs HSIsL KYyTOY. + + - M M

1 2 3 4 5 6 7 8 9 10 11

10 yr.2 1694 2052

K 7 6376 6735
11 K 7 2068 0363
IK 8 6752 5046
1K 7+50 0746
12 IK 8 0282 0932
K 9 4963 5613
TIK 8(och) 0282
11+ 20 0538 [Tonepeunnk
J+12 1064 Ne2
JI+20 1522
IIK 8 +50 2172
KontpomnbHsle
BBIYHCIICHUS

Ha CTpaHHUIC




-9[-

Ne Penepsr, Otcuersl 1o perke IIpeBbleHys Cpennue I'opuzont | BeicoTHBIE
CTaH- | MMKeTHl, | 3ai- | mepen-| mpome- IIPEBBIILICHUS HUBEIIUpPA, | OTMETKH,
Uit TIJTFOCHI HsIs HSIsL KYyTOoY. + - + - M M

1 2 3 4 5 6 7 8 9 10 11

13 K 9 1580 1943

MK 10 6262 6627
ITK 9+50 2578
14 IK 10 2078 1434
Pemn. 44 6761 6115
KontpomnbHsle
BBIYHCIICHUS
Ha CTpaHHLE

CyMMa cpeHUX MPEBBIICHUN IO BCEMY XOAY Z thA =
Pa3HOCTB BEICOT HUBEIUPHBIX PENEPOB Hy-Hpy =

Iomy4eHHast BBICOTHAsS HEBsI3KA  f, = th o —(Hy—H,)=

HOHYCTI/IMaH BBICOTHAs HCBs3Ka Afh = 10 An =

Hara 20 I. PaboTy BBIIONHUI CTYJEHT

MM.

MM.

MM.

MM,

rae n —4ucio CTaHHI/Iﬁ.

(I'pynna )

( Pamuus, u., 0.)
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IIpoxoJibHbIH PO UL TPpacchl aBTOA0POrH

Macmra0sr:

ropuzoHTaneHb 1: 5000

BepTUKanbHbIL  1: 500
y
PasBepuyThbIit R O e °© o Ky-
TUIaH nawms S O © o o cmap- nawns
MCCTHOCTI/I ,"" n " " " " " " " "‘«1' o o o o o o) HUK \\
VYxi0HBL, %o
IIpoekrHsie
OTMETKH, M
®dakrudeckue
OTMETKH, M
Paccronmma, v | 50 | 50 50| 50| 100 [ 50| s0[ 50| 50[ 100 100 [s0] s0] 50| s0] 50| 50|
[uxeTsr 1 2 3 4 5 6 7 8 9 10

PaboTy BBIIONHUI CTYyJEHT Hara 20 T

(T'pynna )

( ®ammms, 1.,0.)



JlabopaTopHas pabora Ne 7

IloBepku HHuBeJaHpa
3a2!aHI/Ie. Brinonauth IOBCPKH U IOCTUPOBKY HUBEIHPA H3. ﬂBa CTYACHTA BLIIIOJI-HAIOT MOBEPKU OJHOI'O
HUBEJHUpA.

Husenup H3  Ne
Pabouee mecto Neo

OcHOBHBIE XAPAKTCPUCTUKH rlpnﬁopa

1. VBenuuenue 3putenbHoii Tpyosr V= 30,5"

2. llena nenenus MUIMHAPUYECKOrO KOHTAKTHOrO ypoBHs 7 = 15"
3. Koapurment aursnoro gansaomepa K =100
4. Macca, KT :

- HuBenupa - 2,0;

- ¢ymtmpa - 2,05

- mratuBa - 3,5.

ITosepka Ne 1
YcaoBue noBepkH. Ocb Kkpyeno2o ypoeHs 00axCcHa Obimb NApaiienbha ocu spauye-
HUs HUeupa.
BeIrosiHeHO 11 ycloBUE MEpBOM TOBEPKH?

Kax ocymiecTBUTh IOCTHPOBKY KPYIJIOTO YPOBHA?

IToBepka Ne 2
YcaoBue noBepku. Cpeonsis 20pu3soHmMAanbHAs HUMs CemKu Humeti 3pumenvHoti mpyowl 00JdCHA ObiMb
nepneHOuKyIApHA OCU 8PAUJeHUs HUBEUPA.

OTcueTsl 1o peike: agp = ; a, =

BrinonHeHo U ycioBre BTOPOi MOBEpKU?

Kax ocymiecTBUTh IOCTUPOBKY CETKH HUTEH?

-17 -

IToBepka Ne 3
YcaoBue noBepkH. Ocb YuruHOPU4ECcK020 YPOsHsL U BUSUPHAS OCb 3pUme-
HOU MPYObl OONHCHBL HAXOOUMBCS 8 OMEECHBIX NAPALIENLHBIX NIOCKOCMAX
npU 0MEeCHOM NOAOHCEHUU OCU 8PAUEHUS HUBENUDA.

b, +b
Jlannble HaGmoneHuit: b = Kourpons % =b+3mum
b, = Honyck | b, —b, |< 8mum
b,=_

BeimonHeHo 11 ycnoBue noBepku?
Kax ocymiecTBUTh I0CTHPOBKY LIUJINHAPUYECKOT'O YPOBHA?




IoBepka Ne 4 (ocHOBHas )
Ycnosue noBepku. Ocb YuruHOPUECKo20 YPOGHsL O0JHCHA Oblmb NAPAIEIbHA
BUBUPHOU OCU 3pUMENbHOU MPYObL.

CxeMa HaOJIIOIeHUI

o il [ B el
Cranmus 1 g { b bz{ } b
Cranmusa 11 [
| D | | D |
s > [ § »>|
-18- | | | |
DopMyIBL:
[ | [ 1 [ 1 [ |
h, =i, =b;; h,=i,-b,; Jlonyck |x |< 47%;
xzh”+h0; h:h”_ho; b, = b, + x . Koutpons x =h, —h.
2 2
[Tocne ncnpaBieHus: ypoBHS:
X'=h,+he, rtae hy =i;—b;,, |x'|< %
Kypnan HaOMrOACHUI U BEIYUCICHUN
Ne Ne OTcuersl [IpeBbI- Cp. npe- | Cxema HaOmoaeHus
cTaH- | ToO- 10 peiike ICHUSI BBIlICHUST | Boraucienue x
it | 4ek i b +h £ hep,

X = , MM
D = , M
4D
—= , MM
75

b, = , MM

HI/IBCHI/IpOBaHI/Ie TIOCJIC UCIIPABJICHUA YPOBHA

h= , MM
x'= , MM

BeinonHeHo 11 ycnoBue noBepku?
Kax ocymecTBUTh I0CTHPOBKY LIUJINHAPUYECKOT'O YPOBHA?

Crannus
Cranmus [

II
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JlabopaTopras pabora Ne 8
IloaroroBka NMKETA’KHOIO KYPHAJIA I/l Pa30MBKHM NMMKETaKa 110 0CH
3ananue. CocTaBUTh BEAOMOCTD NPSIMBIX U KPUBBIX. B cooTBeTCTBUM C©
YTJIOB, HAYaJI0 U KOHEI] KK KpyroBoi KpHUBOH ¢ yKa3aHHEM 3JIEMEHTOB

1. BemoMocTh NpSMBIX U KPUBBIX

Yras Paccrosaus, m
Ho- Teomno- IToBopoTHsIE Jupek- Mexny | IIpsamsere
Mmep JIUTHOTO | YTJIBI TPACCHI IIMOH- PymOBI BEpLIN- BCTaBKU
yr-= xoma f | npassie | nespie | HBIE HaMu
J1a (npaBble) 0, 0, A ” B p
1 2 3 4 5 6 7 8
HT
334,72 236,63
1 127°45" | 52°15°
2
3
4
KT
Kont- |20, X8, Xs5,Zp
pons  [20,—Z0, OOy -7
DopMyIIBI: 1) 0m=180°-B, 2)0n=P-180°% 3)Z0,— X0, - 0Oy
2. TluxeTakHbIH XypHal
: -nk 4 0=52°15" | -IK 8 L Lk 12 :
i R=200 ! . E
P BY, ) T=98,09 : | L E
13+3472 k3 K=182,39 | ! -1k 7 b ok 11 ;
| B=2276 | | B e
¢ HK, A=13,79 D i
12436,63 |- mk 2 o -k 6 Do -k 10 :
- K 1 -TK 5 -1k 9
i L1 KK, L i
' - 1k 0 i 14+19,02- nk 4 P -mK 8
-20 -

aBTOMOOUMJIbHOI IOPOrM € KPYrOBBIMU KPUBBIMH.
MMKETAKHBIM HAUMEHOBAHUEM HAHECTH B NHKETAXKHOM J>KypHAJI€ BEPIIMHBI
3aKpyTIeHui.

DJIEMEHThI 3aKPYTIICHUM | [TuxeraxHO€E MOIOKEHHE |




Pa- | Tam- Kpu- Jo- buc- Hauan Konmos Bepmmn | Ho-
- | TeHc Bast Mep CeK- KPHMBBIX | KpUBBIX | YIJOB Mep
yc Tpuca yr-
na
R |T K y/ b [MK(uk) | IIK(xx) | TIK(BY)
9 10 11 12 13 14 15 16 17
0 HT
200 98,09 182,39 13,79 22,76 2+36,63 4+19,02 3+34,72 1
2
3
4
KT
22T 20
K XP+ XK 2XT-2K

4)L=2s-3[]=%YP+2K;

5)¥/[=2XT—-XK. L— mmHa Tpaccel

-1k 16
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-1k 14

-nk 13
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-1k 20

-1k 19

-1k 18

-1k 17

-1K 16
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BOITPOCHI K 3AIIUTE JJABOPATOPHBIX PABOT
JlabopaTopHas pabora Ne 1

8. Uro Ha3biBaeTcs MacmTaboM IJIaHa WU KapThl?

9. Yto Ha3bIBa€TCS YMCICHHBIM MACIITa0OM IIaHa MM KapThl?

10. Tlepeuncnure craHgapTHBIC YUCICHHBIE MACIITA0bI TOMOrPAPUIECKUX KapT.
11. Pacckaxxurte MpUHIMI TOCTPOCHHS OIEPEYHOr0 MacITada.

12. Tlpuenure popMyay HAUMEHBIIETO JEIEHUs MONEPEYHOro MaciTada.

13. Yro Ha3pIBaeTcs rpaIecKol TOYHOCTHIO?

14. Yro Ha3pIBaeTCsl TOYHOCTHIO MacIITa0a IiaHa MIIH KapThl?

JlabopaTopHas paborta Ne 2

[lepeuncianTe TUITBI OTCYCTHBIX YCTPOHCTB TEOIOIUTOR.

Yto Ha3LIBae€TCA LIEHOM AeJIeHMs TMMOa?

[lepeuncianre OCHOBHBIC MPaBHIa OOPAMICHUS C TCOJOTUTOM.
Uto Ha3bIBACTCSA IKCIICHTPUCUTETOM aJTHIa IbI?

LN

JlabopaTopHas padota Ne 3

Pacckaxure 0 mocies0BaTeIbkHOCTH H3MEPEHHSI TOPU30HTAIBHOTO YIiIa CII0-COOOM IIPHEMOB.
[Touemy ropH30HTAIBHBIE YIIIBI U3MEPSIOT IIPHU JIBYX MOJOKEHHUSIX BEPTHKAIb-HOTO Kpyra?
Kak y4ecTp BiIMsHHE LIGHTPUPOBKU U PEAYKIMH Ha U3MEPEHHBIH TOPU30H-TAIBHBIN yromn?

. Tlouemy HenmomycTMO HaBOAUTH 3pHUTENbHYIO TpyOy Ha ComnHile Oe3 cBeTo-

¢upTpa’?

% = o

JlabopaTopHas pabora Ne 4

JI71s1 kaKkol 1enu CIIy>KUT T€0J0IUT?

Ha3zoBute THUIIBI TEOIONTHUTOB.

HasoBure yactu Teogonura.

Iepeuncianre OCHOBHBIE OCH U IIIOCKOCTU TE€OAOJIUTA U UX B3aUMHOE Pac-
HOJIOKEHHUE.

10. Yro Ha3pIBaeTCS BUBUPHOM U ONTHYECKON OCSIMU 3PUTEIBHON TPYObI?

0 0 N o

7. U3 xakux OoNTHYECKUX KOMIIOHEHTOB COCTOSIT 3pUTENIbHBIE TPYOBI C BHYTPEH-
HUM (hOKycHpoBaHUEM?

15. Kak moaroToBUTh 3pUTENbHYIO TPYOY /i1l HAOMFOIeHN#?

16. Kak ycTpaHuTh Mapaiiakc CETKH HUTEH 3pUTENbHOM TpyObI?

17. Yto Ha3bIBACTCS YBEIMUCHHEM 3PUTEIBHON TPYOBI U KAK OHO OMpPEIesIeTcs?

18. Yto Ha3BIBACTCS MOJIEM 3PCHHS 3PUTEIBHOM TPYObI M KaK OHO ONpeaeseTcs?

19. Yro siByisieTcs OChIO IMIIMHAPUIECKOTO U KPYIIIOT0 YPOBHEHN?

20. YTO MOHMMAIOT NOA YyBCTBUTEIHHOCTHIO YPOBHS?

21. Ilepeuncnure ycIoBUsl IOBEPOK TEOHOIHTA.

22. Kak BBINOIHUTH OCHOBHYIO IIOBEPKY TE€OJIOJIHUTA U IOCTUPOBKY YPOBHS TIPH
anuaazne TOpU3oHTAIBHOIO Kpyra?

JlabopaTopHas padota Ne 5

11. Kak opueHTHpOBaTh TUMO TOPU30HTAIILHOTO KPYTa 110 JJMHHUH MECTHOCTH?

12. Tlopsimok paOOThI Ha CTAHIIMK TPH HAOOPE ChEMOYHBIX ITUKETOB B MPOLIEC-
Ce TaXEOMETPUYECKON ChEMKH MECTHOCTH.

13. Yro Ha3bIBaeTCSI MECTOM HYJISI BEPTUKAIBHOTO KPYyTra, KaK OHO ONpeaemsieT-

14. cs 1 o KakuM (OpMYJIaM BEIYHCIISIETCS?

15. UYro Ha3pIBaeTCs yriiOM HAaKJIOHA JIMHUW BU3UPOBAHUS M IO KAKUM (HOpMY-

JIaM OH BBIYHCIISIETCS?

16. Kak onpeznensercs K03 GHUINEHT HUTSHOTO AalbHOMEpa MOJIEBBIM CIIOCO-

oom?

6. Tlo xako# GopMyIe BBIYUCISAETCS TOPU3OHTAIBHOE MPOJIOKEHUH JIMHHH,
W3MEPEHHON HUTSHBIM JIaTEHOMEPOM?

17. Yto Ha3pIBaeTCS aOCOMIOTHOM, YCIIOBHOM M OTHOCUTEIILHON BBICOTAMU?

18. Hammmunre hopMysbl BBIYUCICHUS PEBBILICHUHA, ONPEAENIIEMBIX TPUTO-



HOMETPUYECKUM HUBEITUPOBAHHUEM.
JlabopaTopHas paborta Ne 6

7. Pacckaxute o opsiake pabOTHl HA CTAaHIIUH TPH MTPOJIOKEHUH HUBEIUPHOTO

Xofa.

8. Uro Ha3bIBaeTCs pa3HOCTHIO MSTOK (Pa3HOCTHIO BBHICOT HOJEH ) HUBEIUPHON perku?
9. Kakoe nomyckaercst Kone6aHue pa3HOCTH ISITOK U TPEBHIIICHNI HA CTAHIINH?

10. Kakue TOYKHM HUBEIHPHOTO XO/Ia Ha3bIBAIOT CBA3YIOIIMMH U TIPOMEKYTOUHBI-MH?
11. Tlo xako# GopMysie BEIMHUCIISETCS TOMYCTUMasl HEBsI3Ka HUBEJIUPHOTO Xo/a?

12. Yro Ha3pIBaeTCs YKJIOHOM JIMHUM MECTHOCTU M 1O KaKUM (hopMysiaM OH BBbI-
qucnsercs’?

JlabopaTopHnas paborta Ne 7

Uto Ha3bIBAETCs MOBEPKOM U FOCTUPOBKON TEXHUUYECKUX CPEICTB U3MEPEHUIN?
[lepeuncaure ycnoBus noBepok HuBenupa H3.

9. Kak BbINoNHsAETCS OCHOBHAs MOBepka HuBenupa H3?

10. Ilepeuucnute yactu HuBenupa H3.

11. Jyst yero y HUBeNMpa NpeaHa3HaAYEeH 2JIeBAIUOHHBIA BUHT?

12. Kak mpuBecTd B OTBECHOE MOJIOKEHHE OCh BpallleHus] HUBeIupa?

% =

JlabopaTopHas pabora Ne 8

Yto Ha3BIBAETCS ITUKETOM, IUTFOCOBOM TOYKOM?

ITepeuncnure 3IeMEHTHI KPYTOBOM KPUBOH U IIaBHbIE TOUYKUA HA KPUBOM.
HaszoBure criocoObl pa30MBKH KPyroBOH KPUBOH.

Kak BBITIONHACTCS JeTalbHast pa30UBKa 3aKPYIJICHUN CIIOCOOOM TPSAMO-
YIOJIBHBIX KOOPJAUHAT?

Uro Ha3pIBaeTCs MPOQUIEM JTHHUU MECTHOCTH?

UTo MOHUMAIOT O] pabovell OTMETKOMN M KaK €€ BRIYUCIUTD?

B =
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