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JIucr akryanusaunu paboucii nporpaMmel

PaGouas nporpamMMa nepecMoTpeHa, 06cyiaeHa 1 onodpena mia peanusarus B 2020 - 2021
yuebHOM rofy Ha 3acefiaHny kadenpsl ['eonoruu, Mapkueifiepckoro aena u oboraieHud

Ipotoxon ot 03 WO r. N 1
3aB. xadenpoi = 7 H.A. T'puinun

Pabogas mporpaMma nepecMOoTpeHa, obcyxaeHa 1 onobpeHa and peanusauun B 2021 - 2022
yueOHOM Tofly Ha 3aceJaHmH Kadeapsl [eoaorHu, MapKiLIeliAepcKoro fena i 00oraneHus

[IpoTokon o 20 . N
3ap. kadeapoit : N.A. T'puung

Pafouas mporpaMMa nepecMoTpeHa, 06cyxaeHa n 0ao6peHa ans peanuzaiuy B 2022 - 2023
yueGHOM rofty Ha 3acenanwu kapenpel [eonoruy, MapKimeiiaepckoro aela 1 000TaIeHNA

IlpoTokomor 20 . N __
3as. xadeapoit WA, Iputiun

Pafougad nporpamma nepecMoTpera, obcyxaeHa n ogoOpena ana peanmzamua B 2023 - 2024
yueGHOM TOJy Ha 3acenaHuu kabeapel ['eoltorud, MapKIIeRAepCKOro aena v oforamenns

[Ipotokonor 20 N
3ab. xadeapott WA, Tpunn

- Pabouad mporpamMma nepecMoTpeHa, obcyxaeHa H oo0peHa 1l peanuzanuu B 2024 - 2025
y4eGHOM Trofly Ha 3aceaHHuH Kaderpel ['eonoruy, Mapkiefiaepckoro aena u o6orameHns

[Ipotokon ot 20 r. N
3aB. kadenpon WA, I'puinn

PaGouas nporpamMMa mepecMoTpena, obcykaeHa u ogobpena mis peanusanau B 2025 - 2026
yueGHOM TOfty Ha 3aceaHuH Kadenps ['eonmoruu, Mapkmeiinepckoro aena u oborawmeHuns

IIpoToxomor 20 r N
3aB. xadeapoi WA, I'puma







1 esan ocBOEeHUSI TUCHUNJIMHBI (MOTYJISA)

Ienpto ocBoeHuss aucuMIuIMHbL  «l'eome3uss M MapKIIEHAEpUs»  SABISIOTCH:
¢dbopMupoBanre y OyAyIIero TOPHOTO HHXKEHEpAa 3HAHWNW COBOKYITHOCTH T'€OJIE3UYECKUX U
MapKIIEeHIePCKUX PaboT, 00eCIeUnBaAOMINX AEATEILHOCTh BBINICYKAa3aHHBIX MPEANPHUATHN Ha
M00OM dTane uX CYIIECTBOBAHUS, OCOOCHHOCTEH MX BBIMOTHCHUS, 00JIaCTH IPUMCHCHHS.

3amaun qucruiuinHel "T'eone3ust 1 MapKieiaepus" 3aKJIF04aeTcss B 00y4eHUH CTYICHTOB
croco6aM MpPOU3BOJICTBA F'COE3NICCKUX U3MEPCHHI Ha MECTHOCTH, Ha PA3JIMYHBIX TpaQuIecKux
Marepuaiax: TonorpaduIecKux KapTax  IiaHax, mpoQuisx.

2 MecTo IHCUMILIMHBI (MOIYJIf1) B CTPYKTYype 00pa3oBaTeIbHOI MPOrpaMmMbI

HucuuruinHa ['eones3us u mapkuieiiepus BXOAUT B 0a30BYIO 4acTh y4eOHOIO IIaHa
00pa3oBaTeNbHON IPOTrPAMMBI.

Jns  u3ydeHus  JUCHMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHUs,  BIAJCHUSA),
c(OPMHUPOBAHHBIE B PE3yJIbTATE U3YUCHUS AUCLHUIUINH/ IPAKTUK:

Hucummmza m3ydaerca B 1 m 8 cemecrtpax. id M3ydeHus IUCLUIUIMHBI B IIEPBOM
cemecTpe OOydarommiicss MODKEH 3HAaTh MAaTEeMAaTUKy M TEOMETPHUI0O B paMKaxX IIKOJbHOU
nporpaMMbl. B mepBoM cemecTpe oOyuarouiuiics JOJIKEH OCBOMTH NEPBBIA pasien Kypca —
re0e3usl.

YcnemHnoe ycBOGHHE MaTepUaa o nepBomy paszeiny — ['eonesun npeamnonaraer 3HaHue
CTYJI€HTaMH OCHOBHBIX ITOJIOKEHUN CIEAYIOINX JUCIUILIAH:

®usuka;«Mcropus ropaoro nenay,l'eonorus, HaueprarensHas reomeTpus, THKEHEPHAs
Y KOMITbIOTEpHas rpaduka

ITo BTOpOMYy pazneny — Mapkuieitnepun:- «I eomexanuka», «llogzemuas pazpaboTka
MIIN», «OtkpsiTas pazpadorka MIIN», "CtpouTenbHast re0OTeXHOIOTUS»

3HaHus (YMEHUs, BIaICHN ), IOJIyYEHHbIE IPU U3YYEHUU JAHHOM JAUCLUUIUIMHBI Oya1yT
HEOOXOAUMBI [T U3YYCHHS JUCIUTUTAH/TIPAKTUK:

VY4eOHas - MpaKTHKA I10 MOJyYSHHIO IEPBUYHBIX MPO(HECCHOHATBHBIX YMEHUN U
HaBBIKOB, B TOM 4HCJIE€ TEPBUYHBIX YMEHUH U HaBBIKOB HAay4YHO-HCCIENI0BATEIbCKOU
NEeSITeIbHOCTH

I'eonoro-TexHonornyeckas OlleHKa MUHEPAJIIBHOTO ChIPbs

[Tpon3BoCTBEHHAS - MPAKTHKA I10 MOJIYYEHHIO EPBUYHBIX MPO()ECCHOHAIBHBIX YMEHUN
1 HaBBIKOB

3 Komnerenuuu ody4yaromerocs, ppopmMupyemsbie B pe3yibTaTe 0CBOCHUS

AUCHUILIMHBI (MOYJIs) M IJIAHMPYeMble pe3yJIbTaThbl 00y4eHu sl

B pesynbrare ocBoeHus AucHUIUMHBL (Momynsi) «['eome3uss W MapKiiehaepusd
oOyuJaroluiics 10JKeH 001a/1aTh CIEAYIOIMMU KOMITETEHIIUSMU:

CtpyKTypHBIN [Tnanupyembie pe3ynbTaThl 00yUCHUS
AIIEMEHT
KOMITETCHITHT

OIIK-6 roTOBHOCTBIO HCMOIB30BaTh HAYYHBIE 3aKOHBI U METO/IbI IPU OLIEHKE COCTOSIHUS
OKpY’KaroIen cpeasl B chepe PyHKITMOHUPOBAHUSI IIPOU3BOJICTB MO IKCITYyaTalIHOHHON
pa3Bejke, 1o0bIue 1 iepepaboTKe TBEPABIX MOJIE3HBIX HCKOMAEMBbIX, a TAKXKE IIPHU CTPOUTEIHCTBE
Y DKCIUTyaTaIly MOI36MHBIX 00BEKTOB




3HaTh

VY CTpoicTBO reoie3nIecKuX IpuOOpOB, YCIOBHS BHIIOITHEHHS TOBEPOK,
METOMKH TPOU3BOCTBA I'€0Ie3NYECKUX U3MEPEHUI Ha KapTorpadhuuaecKom
MaTepualie U B TIOJIEBBIX YCIOBHUAX, METOAMKY PEIICHUS Pa3INIHBIX
reoIe3NUECKUX 3aj1ay — ornpeesneHust ko3 GuimenTa HUTSHOTO
JaTbHOMEPA, BEJIMYMHBI HEIPUCTYITHOTO PACCTOSIHUS, BEICOTHI M KpeHa
COOPY’KEHUSI, 3aJI0’KEHHS JINHUY 33/1aHHOTO YKJIOHA U T.JI.

Ymerpb [Tpon3BoaANTH N3MEPEHHS TEOJIOTMIECKUM U T€0Ie3NUECKUM
000pyI0BaHUEM, OTIPENIEIATh B HATYPHBIX YCIOBHIX OOBEKTHI ChEMOK,
yCTaHaBJIMBATh UX MapaMeTPHI.

Brnaners OCHOBHBIMH METOJJaMU TIPOU3BOJICTBA T'€OJIOTHYECKUX U T€0JIE3HYECKUX

CBbEMOK, pCHICHUS PA3JIMIHBIX I'COJJOTUYCCKUX U I'COAC3NICCKHUX 3a/la4 Ha
pa3inu4YHOM UCXOOAHOM MaTepUaje

[1K-1 BnageHneM HaBbIKAMH aHAJIW3a TOPHO-TEOJIOTMUECKUX YCIOBHM MPU IKCILTyaTallMOHHOM
pa3BeqKe U 100bIYe TBEPABIX MOJE3HBIX UCKOMAEMBbIX, a TAK)KE ITPU CTPOUTEIHCTBE U
AKCIUTyaTallMH M0I36MHBIX 00BEKTOB

3HaTh

OCHOBHBIE TOPHO-TEOJIOTHYECKUE YCIOBUS MIPU JOOBIUE TBEPABIX MOJIE3HBIX
HCKOMAeMBbIX, a TAKXKE MPU CTPOUTENHCTBE U IKCILTyaTalliu TOI36MHBIX
00BEKTOB, X BIMSHHUE Ha BHIOOP OCHOBHBIX BUJIOB U CITIOCOOOB
MIPOM3BOICTBA T'€OIC3MUCCKUX U3bICKAHUI

YmeTh

AHAJIN3UPOBATH TOPHO-TE€OJIOTUYECKUE YCIOBUSI IIPH J100bIY€E TBEPABIX
IIOJIE3HBIX MCKOIIAEMBIX, a TAKXKE IIPU CTPOUTEIILCTBE U IKCILTyaTalluu
II0JI36MHBIX OOBEKTOB, a TAK)KE UX BIIMSHUE HAa BIOOP OCHOBHBIX BHJ/I0B U
Croco00B MTPOU3BOICTBA I'€0/I€3NYECKUX U3BbICKAHHUM

Bnaners

-CcIIoco0aMu aHaIM3a rOPHO-TEOJIOTHIECKUX YCIOBHH IIPU J0OBIYE TBEPABIX
IIOJIE3HBIX MCKOIIAEMBIX, a TAKXKE IIPU CTPOUTEIILCTBE U IKCILTyaTalluu
MI0JI36MHBIX OOBEKTOB, a TAK)KE UX BIIMSHUE HAa BIOOP OCHOBHBIX BHJ/I0B U
Croco00B MTPOU3BOICTBA I'€0/IE3NYECKUX U3BbICKAHHUM

[TK-12 roTOBHOCTBIO ONEPATUBHO YCTPAHATh HAPYIIEHUSI IPOU3BOICTBEHHBIX IIPOIIECCOB, BECTH
NEPBUYHBIN yueT BBIIOJIHIEMBIX pabOT, aHAIM3UPOBATh ONEPATHUBHBIE U TEKYIIHE MOKa3aTeIH
IIPOU3BOJICTBA, 0OOCHOBBIBATH MPETIOKEHHS 10 COBEPIIEHCTBOBAHUIO OpraHU3alun

IIPOU3BOJICTBA

3HaTh -OCHOBBI MapKIIEHEPCKOr0 yueTa BhIIOJIHEHHBIX TOPHBIX padoT, €ro BU/IbI
¥ OPMBI OTYETHOCTH, OCHOBHBIE CITIOCOOBI 10/IcYeTa 00BEMOB CKJIAI0B

Ymeth OCYILECTBIISATh MAPKIIEHJEPCKUI y4eT 00bEMOB BBIIIOJIHEHHBIX paboT

Brnaners OCHOBHBIMH CITIOCOOaMU 1ozicyeTa 00BbEMOB CKJIAJIOB, BBIITOJTHEHHBIX

TOPHBIX paboT

ITK-17 roTOBHOCTBIO UCIIOIB30BAaTh TEXHUYECKHUE CPEJICTBA OMBITHO-IIPOMBIIIJIEHHBIX
UCTIBITAHUN 000PYIOBAaHUS M TEXHOJOTHI MPHU IKCIUTyaTallUOHHOW pa3BeKe, 100bIue,
nepepadoTKe TBEPBIX MOJIE3HBIX UCKOMTAEMBIX, CTPOUTEIHCTBE M DKCILTyaTaIMH TOI36MHBIX

00BEKTOB

3HaTh OcHoBHbIE CIOCOOBI BHITTOJIHEHUS TOBEPOK U FOCTUPOBOK, IPUHIUIIOB
paboThI Te0e3NYECKOr0 000PYI0BAHHUS, TPOTPAMMHEBIE POTYKTHI JJIs
00pabOTKHM PEe3yIbTaTOB I'€OIE3NIECKUX H3MEPEHUI

YMmeTh -ITonp30BaThCS reoIe3nUeCKUM 000PYI0BAHUEM C TICITBIO OIIPEICTICHIS

(aKTHUECKOTO MOJIOKEHHS 00BEKTOB Kapbhepa, IaXxThl, UX MPOMILIOIIAIKH,
METpO




Bnaners

Crioco6amMu BBITTOTHEHUS TTOBEPOK B MOJIEBBIX YCIOBUSX, TPOU3BOJICTBA
U3MEpEHUI reoie3nuecKuM 000py0BaHuEM

[1K-20 ymenuem pa3zpabaTbiBaTh HEOOXOJUMYIO TEXHHUECKYIO U HOPMAaTUBHYIO JOKYMEHTAITUIO
B COCTaBE TBOPUYECKHUX KOJUIEKTUBOB U CaMOCTOSTENILHO, KOHTPOJIMPOBATH COOTBETCTBHE
IPOEKTOB TPEOOBAHUAM CTaH/IAPTOB, TEXHUYECKUM YCIOBHUSAM M JJOKYMEHTaM IPOMBIIIIICHHOM
6e3011acCHOCTH, pa3pabaThiBaTh, COIACOBBIBATh U YTBEPXKJATh B YCTAHOBJIECHHOM MOPSIIKE
TEXHUUYECKHUE, METOAUYECKHUE U UHBIE JOKYMEHTBI, PETJIAMEHTUPYIOLIME OPSA0K, KaueCTBO U
0€3011aCHOCTb BBIMOJIHEHUS TOPHBIX, TOPHO- CTPOUTEIBHBIX U B3PBIBHBIX PA0OT

3HaTh

OcHOBHBIE BU/IbI MAPKIIEHICPCKOM JOKYMEHTAIIUH, CIIOCOOBI BBITTOJIHEHUS
reoJIe3UYECKUX U3MEPEHUN JJIs OCYIIECTBICHUS ChbeMOK (DAKTHUECKOTO
MOJIOXKEHUS 00BEKTOB C LIETbI0 KOHTPOJISI MX COOTBETCTBHS IMPOEKTY

YMeTs

CocTaBnsTh pocTeie BUIbl MapKIIEH1epCKOM JOKYMEHTALUHY,
IIPOU3BOJUTH YIJIOBBIE, IMHEHHBIC U3MEPEHUS U ONIPEIEICHUS
IIPEBBILICHN, TAXEOMETPUUECKYIO ChbEMKY, IIPOKIIAbIBATh TCOIOJIMTHBIC U
HUBEJIMPHBIE XOIbl, OCYLIECTBISITh 00pabOTKY pe3yabTaTOB U3MEPEHHM

Bnaners

Criocob6amMu MPOM3BO/ICTBA YTIIOBBIX, JIMHEHHBIX H3MEPEHUN U OTIPEICTICHHUS
IPEBBILLIECHUH, TAXEOMETPUUECKON ChEMKH, IIPOJIOKEHUS TEOLOJUTHBIX U
HUBEJIHMPHBIX X0JI0B, 00pabOTKU pe3yabTaTOB U3MEPEHUI




4. CTpyKTypa, 00bEéM U coep:kaHue TUCHUILITHHBI (MOLYJIsI)
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIIACT 5 3aueTHhIX enuuull 180 akas. 4acoB, B TOM YHCIIC:
— KOHTaKTHas pabota — 123,9 akan.4acos:
—aynutopHasa — 122 akaj. 4acos;
— BHeayauTopHas — 1,9 akan. yacos
— caMocTosTeNnbHas paborta — 56,1 akana.4acos;

CDopMa aTTeCcrauu - 3a4€T C OHGHKOﬁ, 3a4€T

AynutopHas 5
KOHTaKTHas paboTa % = dopma TeKylIero
= 5 2 Bu KOHTPOJISI
Pasen/ Tema § (B akaj. yacax) S bl 3 p Koxn
g & O| CaMOCTOATENBHOW | ycrmeBaeMOCTH U
JIACIMTUTHHBI 3 S o . | xommerenuun
3 S £ paboTsl MIPOMEKYTOUHOM
Tex, | 720- | mpakr | 2.3 aTTecTaIuy
3aH. za. | S &
1. OGuue cBeaeHus 10 reoge3uu
1.1 [penmer YU U METO[b]
PEAMET, 3aja cTon IMpopaboTka N
Te0Je3MH, OCHOBHBIC  OTallb] Texkymuii KOHTPOJIb OIIK-6,
N 1 JIEKIIMOHHOTO
HUCTOpUU €€ PA3BUTHS U CBS3b ( MaTeDHAA yCIIeBaEMOCTH IK-12, [IK-17
IPYTUMH HayKaMH. p
1.2 Ompenenenne MoN0KEHUS| IIpopaboTka
TOYEK Ha TOBEPXHOCTU 3eMIU M JIEKIHOHHOTO | o oy KOHTPOID
o0rmee Ipe/ICTaBIeHNIE 0 1 Marepuaia, pabora Y OIIK-6, IIK-1
N yCIEBaEMOCTHU
cucreMax KOOpJHHAT B ¢ yueOHOH
TEOJE3UN. JIUTEpaTypoi
IIpopaboTka
JIEKIIMOHHOTO
1.3 Kapra. I[Tnan. TTpodunb 1 1 |marepuana, pabota OIIK-6, I[IK-1
¢ yueOHOI
JIUTEpaTypoi
3amura
1.4 MacmTa0sr 1 4 71a00paTOPHOH OIIK-6, TTIK-1
paboThI
ITpopaboTka
1.5 OpuentupoBanue JFHHA. JIEKIIHOHHOTO OIK-6
Mpsimas u obparHast 1 1 |marepuana, pabora K-12 HK’-17
reoJie3n4ecKue 3a1a9u ¢ yueOHOI ’
JIMTEepaTypoi
3amura
1.6 IToBepku TeogomHTa 4 2 naboparoproit | IIK-12, TIK-17
paboTHI
IIpopaboTka
1.7 OoOmue CBEJICHUS q JIEKIITUOHHOTO
H3MEPEHUSIX. VYrioBble 4 Mmarepuana, pabora OIIK-6, I1K-1
W3MEPEHUSL. ¢ yueOHOH
JIMTEepaTypoi
. 3amura
1.8 OrcuerHble CTpolicTBa .
TEONONHTOB yerp 4 nabopaTopHOH OIIK-6, [1K-1
paboThI




1.9 HaGop cbeMOUHbIX TUKETOB

3amura

. 8 TabopaTopHOIt OIIK-6, TIK-1
IIPU TaXEOMETPUIECKOM CheMKe
paboTsl
1.10 Ha6op ChEMOYHBIX 3amura
ITUKETOB pu 8 11a60paTOpHOIL OIIK-6, IIK-1
TaXEOMETPHUIECKON CheMKe paboTs
1.11 BelnosHeHHe KOHTPOIBHON
paboThI o COCTaBJICHHIO 3amura
COBMEII[CHHOTO ITaHa BBINOMHEHHON
HICHHO! 14 2 | PacuerHbie paboOTHI . TK-1, TIK-17
TEOJIOIUTHON u KOHTPOJILHOM
TaXEOMETPUYECKOH CBEMOK B paboThI
Mmacmrabe 1:1000
1.12 JluHeidiHBle H3MEPEHUS.
P 1 OIIK-6
Teopust HUTSIHOTO JaTbHOMEpA
é. o HOCTb, BU EI/II/IB?{J;HEZTI:;& 4 OIIK-6,
YIHOCTD, BUX sHatere TIK-17, TIK-20
HUBEJIHPOBAHUSI
3amura
1.14 IlponoxeHne HUBEJIUPHOTO N
P P 8 TabopaTopHOIf OIIK-6
X0/1a B JTaOOPaTOPHBIX YCIOBHSIX
padoTHI
3amuTa
1.15 CocraBneHue npooabHOTO YeprexHsie N
PO IS TPacCh aB'lI‘)O,If[O oru 1 pa60T1,1 naboparoproi OIIK-6, ITK-1
P P P P paboThI
1.16 TloBepku HUBEHPA. 8 3amura . IK-1
nabopaTopHOM
IIpopaboTka
1.17 I'ocynapcrBeHHble JIEKITMOHHOTO
re0JE3UYECKHE CETH, METO/IBI 1 1 |marepuana, pabora IK-12
co3nanus. CeTH CrymeHus ¢ yueOHo
JIUTEpaTypo
IIpopaboTka
JIEKIUOHHOTO
1.18 I'eoe3udeckre ChbeMKH 2 2 | matepuaia, pabora OIIK-6
¢ yueOHoI
JIUTEpaTypoi
1.19 CocraBnenue
COBMEIICHHOTO IUTaHa
o BrruepunBanue 3amuTa
TEO/I0JUTHO-TaXEOMETPUICCKON
8 2 Tonorpaduueckor BBITIOJTHEHHOTO OIIK-6
ceeMku B Macmrabe 1:1000 mo
N 0 IUTaHa IIaHa
pesyabraTtaM BBITTOJTHEHHO
KOHTPOJILHOW paboThI
IIpopaboTka
1.20 Paz6uBka KpPYTOBBIX JIEKIIHOHHOT O
KpUBBIX. BBIHOC TIMKeTa Ha 1 2 |marepuana, padora OIIK-6
KPUBYIO ¢ y4eOHoit
JUTEpaTypoit
1.21 TloaroroBka ITHKETAXXHOIO
KypHaia i pazouBKY| 3amura
MTUKEeTaXa 1o ocH 6 nmabopatopuoit | OIIK-6, TTK-12
aBTOMOOWJIBHOW  JOpOTH € paboTshI
KPYTOBBIMU KPHBBIMU.
1.22 aﬂehfeHTLI TeopHn ) MK-12, TIK-17,
TOIPENIHOCTE i Te0/Ie3HIECKHX K-20
H3MEPCHUIA.
Uroro no pazaeny 18 72 17
HUtoro 3a cemecTp 18 72 17 320

2. Mapkueiinepckue odbecrnedeHue
OTKPBITHIX TOPHBIX paboT




IIpopaboTka

2.1 Bgeenmenue. Conepxanue JIEKIIUOHHOT O
Kypca, ero 3Ha4eHUE U CBS3b CO 1 |marepuana, pabora OIIK-6
CMEXHBIMH JUCLHMIUINHAMH ¢ yueOHOI
JIUTEpaTypoit
IIpopaboTka
N JIEKIMOHHOTO
2.2 Mapkxieitnepckas ! OIIK-6, IIK-1,
1 |marepuana, padora
rpaduueckas JOKyMEHTAIUS o TIK-20
¢ yueOHOI
JUTEpaTypon
2.3 I'eomerpuzanus ITpopaboTka
MECTOPOXKICHHUH TIOJIE3HBIX JICKIIAOHHOTO
p OIIK-6, TIK-1,
uckomnaembix. [lomcuer u yuer 1 |marepuana, pabora MK-17
3amacoB, J0ObBMUM M IOTEPb ¢ yueOHOH’
I0JIE3HOTO HCKOMAaeMOro JATEpaTypoit
. OKoHTYypHBaHHE 3amura
2.4 OkxoHTypuBaHHUE 3ajexen P H
MECTOPOXKICHUS BBINOJHEHHBIX OIIK-6, IIK-1,
MOJIE3HBIX ~ HMCKOMAEeMBIX  IIO| 1
10 U3BECTHBIM MPAKTUYIECKUX MK-17, [IK-20
pe3yabTaTam pa3BelKu
CKBa)XKHHAM pabor
IIpopaboTka
2.5 Mapkueiinepckue paboThl JIEKIIHOHHOTO
pu pazpaboTke 1,1 |marepuana, pabora TK-17
MECTOPOXKICHUI ¢ yueOHo
JIUTEpaTypo
2.6 [Toctpoenue
TOPHO-TEOMETPHUYECKHX 3aura
P p IToctpoenue BBINTOJTHEHHBIX OIIK-6, IIK-1,
rpaduKoB, MaTeMaTH4eCKUe 2 N
. H30MOIIHOCTEH MPaKTUYECKUX TIK-17
JeHCTBUS C TOMOTpadHISCKUMU BT
MIOBEPXHOCTSAMHU p
2.7 Tloxcuer 3amacoB ITOJE3HOTO PacuerHbie pabOThI 3amura
HCKOIIaeMOI'0 METOIOM 2 H CO3aHuE BBIITOJIHEHHBIX OIIK-6, ITIK-1,
00BbEeMHOM HaJeTKH K. MaJIETKU npaktraeckux | [IK-12, TIK-17
CobomneBckoro CoboneBckoro pabor
[IpopaboTka
. JIEKIIUOHHOTO
2.8 MapkKIeinepckiue CeTH Ha
P p 1 | marepuaina, pabora OIIK-6
MIOBEPXHOCTH. o
¢ yueOHOit
JIUTEpaTypoi
2.9 PasButue TUIAHOBOT'O
3amura
CHEMOYHOT'0 00OCHOBaHHS Ha
Pacuersr BBINTONTHEHHBIX
Kapbepe - obpaTHas 2 OIIK-6
KOOpJHMHAT IYHKTa|  MPaKTHYECKHUX
reoje3nyeckas 3aceuka B aGor
1ab0PaTOPHBIX YCIOBHUS p
2.10 Cpemka noapoOHOCTEH B
Kapbepe:  OOBEKTHI  CBEMOK; IIpopaboTka
METO/IBI MapKIIIeHIePCKUX JIEKIUOHHOTO OIIK-6
CHEMOK — TAXCOMETPHUECKHIA 3 |marepuana, pabota '
DIFICCHHH, praia, pa TK-12, TIK-17
(hoTOrpaMMETPHUECKHIA, ¢ yueOHOI
a3p0o(hOTOCHEMKA; JUTEpaTypon
BEPTUKAJIbHAsA
211 CrienpanbHble
MapKIIeHIepCcKue padoThL: IIpopaboTka
CbEMKa u JOKYMCHTaIUA JICKIIMOHHOT O OHK-6
OYpOB3PEIBHBIX pabor; 2 |marepuana, pabota :
. o MK-12, [IK-17
pa3buBKa TPAHCIIOPTHBIX MyTEH; ¢ yueOHOH
paboOTBl  IpU  NPOBEICHUH JIUTEPaTypoOit

TpaHIen




Pacuer 00beMOB

2.12 Mapxkuierinepckue padoThl N 3amura
N BBHE3IHOH TpaHIIeH
pu MPOXOJKE TpaHLIEH. BBIIIOJIHEHHBIX OIIK-6,
N 2 U BblYEpPUUBAHNE
IIpoext  Tpaccel  BbIE3AHOU npaktraeckux | [IK-12, TIK-17
IUIaHA U Pa3pe3oB
TpaHILEeH pabot
TpaHILEeH
3amura
2.13 CocraBnenue =
BBIITOJTHCHHBIX
IUIaHA-TIPOEKTa Ha 2 | Co3nanme mpoekra ITK-20
MPAKTHIECKUX
OypOB3pBIBHBIC pPabOTHI
pabor
Wroro no pazneny 21,1
3. Mapkiueiinepckoe obecrieueHue
IIPH TIOJI3EMHOM pa3paboTke
IIpopaboTka
3.1 Bsgenenue. CopaepxaHue] pop
Kypca, ero 3HaueHHe U CBA3b CO JICKIHOHHOTO
ypes, 1 |marepuana, pabota OIIK-6
CMEXHBIMH  JIUCIUTUTHHAMHUBIX| o
¢ yueOHoOI
CTBOJIA. N
JUTEpaTypon
IIpopaboTka
. JIEKIUOHHOTO
3.2 Mapkiieiinepckas OIIK-6, TIK-1,
1 |wmarepuana, pabora
rpaduueckas JOKyMEHTAIUs . TIK-20
¢ yueOHo
JIUTEpaTypo
3.3 I'eomerpuzanus IIpopaboTka
MECTOPOKIECHHH TIOJIE3HBIX JIEKIUOHHOTO
nckonaembix. Iloxcuer m yuer 1 |marepuana, paborta OIIK-6, I[TIK-1
3armacoB, JIOOBIYH U TIOTEpPh, ¢ yueOHo
10JIE3HOTO UCKOIIAeMOro JUTEpaTypon
3.4 OkoHTypuBaHHE 3aJeKei]
OKOHTypHBaHHE 3amura
MOJIE3HBIX ~ HMCKOMAeMBIX  TIO|
MECTOPOXKICHUS BBIITOJIHEHHBIX OIIK-6, IIK-1,
pe3yibTaTam pa3Benaku 1
10 Pa3BEJOYHBIM MPaKTUYECKUX IK-17
MECTOPOXKIEHHs B MacmTabe] CKBAKHHAM aGor
1:1000 P
IIpopaboTka
3.5 Mapkiienaepckre paboTsl JIEKIIUIOHHOTO
npu paspaboTke 1 |marepuana, pabora MK-17
MECTOPOKICHUI ¢ yueOHOI
JIUTEpaTypoi
3.6 IMoctpoenue
TOPHO-TEOMETPHYECKHX 3awwra
P P ITocTpoennue BBIITOJIHEHHBIX OIIK-6, IIK-1,
rpaduKoB, MaTeMaTHIeCKHe 2 N
. HU30MOILHOCTEH npaktraeckux | [IK-12, TIK-17
JEUCTBUS ¢ TONOrpapUueCKUMU aGoT
MOBEPXHOCTSAMHU p
3.7 Tloxcuer 3amacoB TOJIE3HOTO PacuetHble pabOTHI 3ammTa
HCKOIIaeMOI'0 METOIOM 2 M CO3IaHNE BBIITOJIHCHHBIX OIIK-6, ITIK-1,
00BEMHOI NaJeTKU [K. NaJIETKH [IPAKTUYECKUX TIK-17
Co6omeBcKoro CoboneBckoro pabot
3amura
3.8 OneparuBHOE spimonuennpix | OIK-6, ITK-1,
2 | PacuerHble paboTHI
MJIaHUPOBAHUE JOOBIYHU Py IbI HPaKTHYECKUX MK-17
pabor
IIpopaboTka
3.9 Mapkueiizepckue ceTH Hal JIEKIIHOHHOTO
MIOBEPXHOCTH M B IIO/I3€MHBIX| 2 |wmarepuana, pabota OIIK-6
BBIPA0OTKAX. ¢ yueOHOH

JIUTEpaTypoit




3.10  Pa3Butne IJIAHOBOT'O

CBEMOYHOTO OOOCHOBAaHMSA B Pacuer 3amura
MOJI3EMHBIX TOPHBIX YCIOBHSX. 2 1 OpPHEHTHPHO- BBIMONHEHHBIX OIK-6
OpUEeHTHPHO-COSTUHUTETbHAS COEIMHUTENIBHOM HPaKTHIECKUX
4yepe3  JABa  BEPTHKAIBHBIX CBEMKH pabot
CTBOJIA.
3.11 Ceemka noapoOHOCTEH
TOPHBIX BBIPAOOTOK; OOBEKTHI ITpopaboTka
CHEMOK; METOIBI JIEKIILOHHOTO OITK-6
MapKIIEHICPCKUX ~ CHEMOK | 1 1 |marepuana, padora MK-12 HK,- 17
TaxeoMeTPUICCKUH, ¢ yueOHOH ’
(boTorpaMMeTpUIECKHi, CheMKa JUTEpaTypoit
CeueHHil BRIPabOTOK
3.12 CrienpanbHble
MapKIeiaepckue paboTh: IIpopaboTka
CheMKa U JOKyMEHTAIUs JIEKIIHLOHHOTO OIIK-6,
OypOB3PBIBHBIX pabor; 2 2 |matepuana, pel60Ta TK-12, TIK-17
MIOCTPOCHHE ¢ yueOHOH
MPEIOXPAHUTEIBHOTO  IENIHKA JUTEpaTypoit
I0]] 3JaHNE;
3.13 CrienpanbHble
MapKIIeHaepcKie padoThI: Sammta
ChEeMKa u JOKYMEHTaLWs IToctpoenue OIIK-6,
OypOB3PBIBHBIX pabor; 1 1 NpeI0XPaHUTETbH BHITOTHEHHEX MK-12, I[1K-17,
MPAKTHIECKUX

IIOCTPOCHHE Oro IeJIKa paor TIK-20
HPEOXPAHUTENIBHOTO  IIeJHKA
TI01 3/1aHHE;
HUroro no pazzaerny 7 8 18
HUroro 3a cemectp 16 16 39,1 3a4ET

sauer ¢ onerxol, | CIk;O-IIK-
HTtoro no aucuuruivHe 34 72 16 56,1 > [ 12,IIK-17,I1K-

3a4ecT

1,ITIK-20




5 O0pa3oBaTe/ibHbIE€ TEXHOJIOTHH

Jns  peanu3alid  OPEAYCMOTPEHHBIX BHJAOB Y4eOHOW paboOTBl B  KayecTBe
00pa3oBaTEeNbHBIX TEXHOJOTUN B MPENOJaBaHUM JUCHUIUIMHBI «l'€0Je3usi U MapKIIeHaepus»
UCTIOJNIB3YIOTCS TPAJUIIMOHHAS, TPOEKTHO-NUCCIIEI0BATEIbCKAS U MOAYIBHO - KOMIIETCHTHOCTHAS
TEXHOJIOTHH.

[Tepenaua HEOOXOOMMBIX TEOPETHYECKUX 3HAHUH H  (QOPMHUPOBAHHE OCHOBHBIX
npencrasnennid mo kypcy «Kaprorpadus c¢ ocHoBamu TOmorpaduu» IMPOUCXOAUT C
UCTIOJIb30BaHUEM MYJIbTUMEIUIHOTO 000PYIOBAHUS.

Jlekuuy TPOXOIAT B TPAAMLIMOHHON (hopme, B opMe KOHCYNIbTAIMA, MPOOIEMHBIX U
IMATOTOBBIX JIeKnMd. TeopeTmueckuii Mmarepuall Ha NPOOJEMHBIX JICKIHAX —SIBISETCS
pe3yabTaTOM YCBOCHHUSI NOJYYEHHOM HMH(GOpPMAIMM IOCPEACTBOM IOCTAaHOBKH MPOOIEMHOTO
BOIIpOCa (3aJauu) M MOWCKA IMyTei ero pemreHus. Ha neknusax — KOHCYJbTAIMAX H3JI0KEHHE
HOBOI'0 MaTepuaa

COIPOBOXKJAETCSI TIOCTAHOBKOIM BOIPOCOB M JIUCKYCCHEH B IMOMCKaX OTBETOB HA 3TH
BOIIPOCHI.

[Tpu npoBeneHNN MPAKTHYECKUX 3aHATUSAX UCIOJIB3YIOTCS padoTa B KOMaH/E U METO/IBI
IT (mpumeHeHne KOMIBIOTEPOB IS 1ocTyna K MHTepHeT-pecypcam).

CamocrosTenbHas padoTa CTUMYJIUPYET CTYACHTOB B IIPOIIECCE TTOATOTOBKU JTOMAIITHUX
3aJJaHuid, TIPH PEUICHUHU 3a/1a4 Ha NMPAKTUYECKUX 3aHATHUSX, NMPH MOJATOTOBKE K KOHTPOJIBHBIM
paboTaM M UTOTOBOM aTTECTAIHH.

6 YueOHO-MeTOoAHYECKOE 00ecTieueHHe CAMOCTONITE/ILHOMH PadoThl 00y4Yarouxcst
[IpeacrarieHo B MpUIOKEHHUH 1.

7 OueHO4YHbIE CPEICTBA Il IPOBEeHUsI MPOMEKYTOUHOM aTTeCTAUNHU
[IpencraBieHbl B IPUIOKEHUH 2.

8 Yue6Ho-MeToqMYecKOe U MHPOPMALHMOHHOE O0ecTieYeHUe U CHUILTMHBI (MOTYJI51)

a) OcHoBHas1 IMTEpPaTYpA:

Epunosa, N.U. T'eonesus [DnextpoHHsblii pecype] : yuebHoe nocobue / .U. Epunosa. —
OnektpoH. maH. — MockBa : MUCUC, 2017. — 55 c¢. — Pexum gocryma:
https://e.lanbook.com/book/105279/#1 . — 3ar. ¢ sKpaHa.

IesaxoB B.H. I'eone3us: Yueonuk. — CII0.: M3narensctBo «Jlanby, 2018. — 416 c. Pexum
nocryma: https://e.lanbook.com/reader/book/102589/#2 - 3arnmaBue c skpana. ISBN: 978-5-
8114-3012-3

CamponoBa, H. II. Mapkmeiinepuss : AHalu3 TOYHOCTH MapKIIEHAEPCKUX padoT :
JlabopaTtopHblii mipakTukyM : yueOHoe mocobue / H. I1. Canpononra, FO. H. HoBuunxun. —
Mocksa : MUCHUC, 2015. — 69 c. — Tekcr : a1eKTpoHHbIit // JIaHb : 31eKTpOHHO-OUOIHOTeYHAS
cucrema. — URL: https://e.lanbook.com/book/93604/#1 (nata obparuenus: 21.03.2020).

0) JlonoJiHUTEIbHASA JINTEPATYypa:

JlononHuTERHAS IUTEpATYypa

Abpamsn, I'.0O. 'eomeTpus nenp. ['eomerpusaius GopMbl U YCIOBUHN 3alleTraHUs 3aJI€KU
[DnexTpoHHEIH pecypc] : yuebHOoe ocodue / I'.O. Abpamsn, J[.U. boposckuii, E.H. Tomukosa.
— OmnektpoH. paH. — MockBa : MHWCUC, 2018. — 18 c¢. — Pexum npocryna:
https://e.lanbook.com/book/108050/#1 . — 3aru. ¢ akpaHa.

AbGpamsH, [.0. T'eomerpust Heap. Iloacder W ydeT ABMKEHHS 3amacoB TOJE3HBIX
HCKOIaeMbIX [ DIIeKTpOHHBIN pecype] : yuebHoe mocodue / I'.O. Abpamsn, JI.W. boporckwuii, E.H.
TomukoBa. — DnekrpoH. nan. — Mocksa : MUCHUC, 2018. — 24 c. — Pexxum



https://e.lanbook.com/book/105279/%231
https://e.lanbook.com/reader/book/102589/%232
https://e.lanbook.com/book/93604/%231
https://e.lanbook.com/book/108050/#1

nocryma: https://e.lanbook.com/book/108049/#1 . — 3aru. ¢ ’kpaHa.

Poyr, I'. H. Mapkmetinepus : yue6Hoe mocooue / I'. H. Poyr, T. b. Porogsa, T. B. Muxaiinosa.
— Kemeposo : Ky3I'TY umenu T.®. 'opbauesa, 2019. — 146 c. — ISBN 978-5-00137-081-9. —
Texcr : onextpoHsbli // Jlamp @  2neKTpoHHO-OmOmmoreunas cucrema. —  URL:
https://e.lanbook.com/book/133877/#1 (nara obparuenus: 21.03.2020).

Epunosa, M. M. Mapkmieiinepus : yuedHoe nocodue / . U. Epunosa. — Mocksa : MUCHUC,
2018. — 84 c. — ISBN 978-5-907061-03-3. — Tekct : snektpoHHBIH // JlaHb : 3JIEKTpOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/115261/#1 (mata oOpateHus:
21.03.2020).

I'eone3us u mapkmeiaepus : yuebnoe nmocodbue / B. H. Tlonos, B. A. bykpunckuii, I1. H.
bpyesuu, JI. U. bopoBckuii. — 3-¢ uzn. — Mocksa : ['opnas kaura, 2010. — 453 c. — ISBN 978-5-
98672-179-8. — Texkct : snekrponHbld // Jlaup : snmexTpoHHO-OMONMOTEe4YHass cucrema. — URL:
https://e.lanbook.com/book/66452/#1 (nata obpamenus: 21.03.2020).

Kopenkas, I'. A. CiyTHUKOBBIE HABUTAITMOHHBIC CUCTEMbI B MApPKILICHIEPHUH : yueOHOE Imocooue
/ T'. A. Kopeukas. — Kemepoo : KysI'TY umenu T.®. 'opbauesa, 2012. — 93 c. — ISBN 978-5-
89070-840-3. — Texkct : amekTpoHHbIH // Jlanb : 31eKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/69463/#1 (nata oopammenus: 21.03.2020).

IMepuoauyeckue u3TaHus

lopubiit xypnan. M3eectuss BY3o0B. Mapkiueiinepuss u Hexgpornonb3oBaHue. ['eone3us u
kaprorpadus. Bectnuk MI'Y. Bemyck 4. T'eonorums. ['opsblii mMHQOpMaMOHHO-aHAIUTHIECKUN
OrOJIICTEHb.

B) MeToanueckue yKazaHus:

1. XonskuH B.H., Onaner N.W1. PaGouas TeTpanp nmo gucruruinHam «I eonesusy»,
«["eone3us u mapkuelaepus» u «HxenepHas reoae3us» A CTyIeHTOB criennaibHocTel 130404,
130408, 190701, 270105, 270109, 270205. Marautoropck: I'OY BIIO «MITY», 2011
https://newlms.magtu.ru/pluginfile.php/1513523/mod_resource/content/1/Pa6tet%20Ne1-10.pdf

2. Xonskun B.H., Onanes U.1. KontponbHas paboTa Mo COCTaBIEHUIO COBMEIIEHHOTO
IUIaHa TEOAOJIMTHOM UM TaxeoMeTpuuyeckol cbeMok B Macwmtade 1:1000 ¢ wucnosp3oBaHuEM
reogesndyeckoro  manHo .1 XyHIKYya. Marsuroropck: roy BIIO MI'TY»,
2011.https://newlms.magtu.ru/pluginfile.php/1513524/mod_resource/content/1/KonTponbHasi%20pabo
Ta.pdf

3. Pybros H.B. Pabora c¢ Teomonmurom. MeTtoauueckue yka3aHHs K JIaOOpPaTOPHBIM
pabotam no aucuuiuinHe «MHXeHepHas reoe3us» Uil CTyAeHToB crnenuanbHocteit 050103, 270102,
270105, 270106, 270112, 270205, 130402 u nanpasnenuii 2070100. Maruutoropck: 'OY BIIO
«MI'TVY», 2010.
https://newlms.magtu.ru/pluginfile.php/1645677/mod_resource/content/1/PaboTa%20c%20teon0mmTo
M.PDF

4. XonsaxkuH B.H. Pabora ¢ HuBenmpoMm. Meronudeckue yka3aHus K JIaOOpaTOPHBIM
3aHATHUSAM 10 quctuiuinHam «MHxeHepHas reone3us», «I'eones3us u mapkiieiaepus», «Kaprorpadus c
OCHOBaMU Tomorpapuu» Al CTyAeHTOB cneruanbHocTeit 050103, 270102, 270105, 270106, 270112,
270205, 130402 wu mwanpasmenuid 2070100. Maruwuroropck: IT'OY  BIIO «MI'TY», 2010.
https://newlms.magtu.ru/pluginfile.php/1645678/mod_resource/content/1/Pa6o1a%20c%20H1BENMpPOM
.PDF

5. Xownsiku B.H. I'paduueckue paboTel. MeTouueckne yKa3aHus 10 COCTaBICHHIO
COBMEILEHHOIO IJIaHa TEOA0JIUTHO-TAXEOMETPUUECKON ChEMKH MO AucuUIIMHAM «I'eone3us»,
«["eone3us u mapkuenaepus», «mkenepHas reoaesus» u «Kaprorpadus c ocHoBaMH TOmorpapum»
JU1st cTyAaeHToB cnenuainsaocted 050103, 270102, 270105, 270106, 270109, 270301, 130402 nueBHOM
(hopMbI o0OyueHusl. MarnuTtoropck: roy BIIO «MI'TVY», 2010 — 32c.
https://newlms.magtu.ru/pluginfile.php/1645922/mod_resource/content/1/I"padbuyeckne%20padboTei%
209act%201.%20php.pdf

r) [Iporpammuoe o6ecnneuenne u UHTEepHeT-pecypcebl:
http://www.geoinform.ru/ 8. WHdopMalmoHHO-U3IATEIBCKHI IEHTP IO TEOJOTHH |
Heiporob3oBanuio http://www.geoinform.ru/



https://e.lanbook.com/book/108049/#1
https://e.lanbook.com/book/133877/#1
https://e.lanbook.com/book/133877/#1
https://e.lanbook.com/book/115261/#1
https://e.lanbook.com/book/66452/#1
https://e.lanbook.com/book/69463/#1
https://newlms.magtu.ru/pluginfile.php/1513523/mod_resource/content/1/Ã�Â Ã�Â°Ã�Â±Ã‘â€šÃ�ÂµÃ‘â€š%20Ã¢
https://newlms.magtu.ru/pluginfile.php/1513524/mod_resource/content/1/Ã�Å¡Ã�Â¾Ã�Â½Ã‘â€šÃ‘â‚¬Ã�Â¾Ã�
https://newlms.magtu.ru/pluginfile.php/1513524/mod_resource/content/1/Ã�Å¡Ã�Â¾Ã�Â½Ã‘â€šÃ‘â‚¬Ã�Â¾Ã�
https://newlms.magtu.ru/pluginfile.php/1513524/mod_resource/content/1/Ã�Å¡Ã�Â¾Ã�Â½Ã‘â€šÃ‘â‚¬Ã�Â¾Ã�
https://newlms.magtu.ru/pluginfile.php/1645677/mod_resource/content/1/Ã�Â Ã�Â°Ã�Â±Ã�Â¾Ã‘â€šÃ�Â°%20Ã‘Â�%20Ã‘â€šÃ�ÂµÃ�Â¾Ã�Â´Ã�Â¾Ã�
https://newlms.magtu.ru/pluginfile.php/1645677/mod_resource/content/1/Ã�Â Ã�Â°Ã�Â±Ã�Â¾Ã‘â€šÃ�Â°%20Ã‘Â�%20Ã‘â€šÃ�ÂµÃ�Â¾Ã�Â´Ã�Â¾Ã�
https://newlms.magtu.ru/pluginfile.php/1645678/mod_resource/content/1/Ã�Â Ã�Â°Ã�Â±Ã�Â¾Ã‘â€šÃ�Â°%20Ã‘Â�%20Ã�Â½Ã�Â¸Ã�Â²Ã�ÂµÃ�
https://newlms.magtu.ru/pluginfile.php/1645678/mod_resource/content/1/Ã�Â Ã�Â°Ã�Â±Ã�Â¾Ã‘â€šÃ�Â°%20Ã‘Â�%20Ã�Â½Ã�Â¸Ã�Â²Ã�ÂµÃ�
https://newlms.magtu.ru/pluginfile.php/1645678/mod_resource/content/1/Ã�Â Ã�Â°Ã�Â±Ã�Â¾Ã‘â€šÃ�Â°%20Ã‘Â�%20Ã�Â½Ã�Â¸Ã�Â²Ã�ÂµÃ�
https://newlms.magtu.ru/pluginfile.php/1645922/mod_resource/content/1/Ã�
https://newlms.magtu.ru/pluginfile.php/1645922/mod_resource/content/1/Ã�
http://www.geoinform.ru/
http://www.geoinform.ru/

http://mining-media.ru/ru/ 9. Hayuno-rexandeckuii xypHai «I opHast IPOMBIILICHHOCTH
http://mining-media.ru/ru/

https://mwork.su/ MudopmaninoHHO-aHAIUTHYECKUI TOpTa A1 TopHsakoB https://mwork.su/

http://www.gosnadzor.ru/about_gosnadzor/history/ 11. ®eaepanbhas ciayxba 10
9KOJIOr'MH4YCCKOMY, TCXHOJIOTUYCCKOMY )41 ATOMHOMY Ha30py
http://www.gosnadzor.ru/about_gosnadzor/history/



http://mining-media.ru/ru/
http://mining-media.ru/ru/
https://mwork.su/
http://www.gosnadzor.ru/about_gosnadzor/history/
http://www.gosnadzor.ru/about_gosnadzor/history/

IIporpammHoOe oGecnieyeHue

Haumenosanue [10 Ne norosopa Cpok neficTBuUS TULIEH3UN
MS Windows 7

Professional(nna | HA-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (mns  [H-757-17 or 27.06.2017 27.07.2018
KJIaCCOB)

MS Office 2007

Professional Ne 135 ot 17.09.2007 OeccpouHo

7Zip cB0OOIHO pacnpocTpansiemoe [10 OecCpovYHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanwue kypca

CchUika

HanuonaneHas nH(GOpMaIOHHO-aHATTUTUYECKAs CUCTEMA
— Poccuiickuii nuaexc HayuHoro nutuposanus (PHHLI)

URL:
https://elibrary.ru/project_risc.asp

ITouckosas cucrema Axkagemus Google (Google Scholar)

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

denepanbHOE rocy1apCTBEHHOE OI0DKETHOE YUpEexKICHHE
«DenepanbHbINA UHCTUTYT IIPOMBIILICHHON
COOCTBEHHOCTH»

URL.: http://www1.fips.ru/

Nudopmannonnas cucrema - Equnoe okHO qocTyma K
nH(OPMAaLIMOHHBIM pecypcaM

URL.: http://window.edu.ru/



http://www1.fips.ru/
http://window.edu.ru/

9 MartepuajibHO-TEXHHYECKOe o0ecnedeHue TUCHUTLTUHBI (MOTY/JIs1)
MatepuanbHO-TeXHUYECKOE 00ecriedeHHe JUCIUILTUHBI BKIIOYAET:

YdeOHbIe ayAUTOPUH JIJIS TPOBEIICHUS 3aHATHI JICKITMOHHOTO THTIA:
B kauectBe MarepHarbHO-TEXHHUYECKOTO OOCCICUYCHUS JAMCIUIUIMHBI HCIOJIB3YIOTCS -
TEKIMOHHAS ayAUTOPHsI, MYJIbTHMEIUWHBIC CPEICTBA XPAHCHHUS, Mepeladrl M TPECTaBICHUS
y4ueOHOM nH(pOpMaIKH, a TaK)Ke UMEIoInecs Ha Kadeape cpeacTBa 00ydeHus.

VYyebHble ayAUTOPUU IS TPOBEACHUSA MPAKTUUYECKUX 3aHATUN, TPYNIOBBIX U
WHJMBHUIYAJIbHBIX KOHCYJIBTALMM, TEKYLIErO0 KOHTPOJIS U MPOMEXKYTOYHON aTTECTALlUN:
I'eonesndeckue npudopsl: Teogonutsl T30, 2T30, auBenupst H3, H10K; auBenupHble peliku,
BeXH, NIWIbKU. O0yyaronye KOMIbIOTEPHbIE IPOrPAMMBbI BEIOMOCTH KOOPMHAT, BETMYUH
YIJI0B, PELICHUIO MPSIMOM U 0OPAaTHOM MO pacyeTy reo/Ie3nYecKux 3a1au u Jp. [nakaTHbi

matepuai. [Iporpammsl, pazpaboTanHbie Ha Kadeape, C MOMOIIBI0 MPOTrPAMMHBIX ITPOTYKTOB
CREDO, NEWZEM, UHT'EO.

AyauTOpUU NI CAMOCTOSITEIbHON PabOThl: KOMITBIOTEPHBIEC KJIACChl; YATAIBHBIE 3aJIbI
oubnmoreku: Ilepconanbubie koMmbloTepsl ¢ maketoM MS Office, Breixomom B UHTEpHET U ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA

[Tomemnienne Ui XpaHeHHS M TPOPMIAKTHYECKOTO oO0cmyxuBanus: CTenaxu Ui
XpaHeHHs1 y4yeOHO-HATJISTHBIX TTOCOOUH U y4eOHO-METOAMYECKON JOKYMEHTAIIH



Mpuiaoxenne 1
5. YueOHO-MeTOANYeCKOEe 00ecTieYeHre CAMOCTOSITEILHOI padoThI CTYIeHTOB

AynuTopHas camMOCTOsITeNIbHAsl padoTa CTYACHTOB Ha MPAKTUUYECKUX 3aHATUAX OCYLIECTBIISIETCS
[0/ KOHTPOJIEM IIpernojaBaTeliss B BUAE pabOThl € KapTamMM, pPELIEHUS 3aJad U BBINOJIHEHUS
YOpaXHEHUH, MOArOTOBIECHHBIMU COOOIICHUSIMU, IYyOJMYHbIC BBICTYIUICHHS Ha 3aHITHUS, TEMBI
KOTOPBIX ONpEAENseT s CTYACHTOB IIPEN01aBaTENb.

BueaynutopHas  camocrosiTenbHass — paboTa  CTYA€HTOB  OCYILECTBJISIETCSI B BHIE
CaMOCTOSITENIFHOTO MOMCKAa MaTepualia 1o 3aJaHHON TeMaTHKe, YTCeHHUS ¢ IpOopabOTKOM MaTepuana u
BBITIOJTHEHUS IOMAIIIHUX 33/IaHUN ¢ KOHCYJIbTALUSIMU MTPernojaBaTels.

Bonpocs! 1151 3aiMThI 1a00paTOPHBIX padoT

Jlaboparopuas pabota Ne 1
Uro Ha3bpIBaeTcs MaclITadOM ILJIaHa WK KapThl?
Urto Ha3bpIBaeTCA YUCIEHHBIM MacIITa0OM IJIaHa WM KapThl?
[lepeuncnure crangapTHBIC YUCICHHBIE MACIITA0bI TONOTPaUIECKUX KapT.
Pacckakute npuHIUI MOCTPOEHUS MOMEPEYHOro MaciTada.
[TpuBeaute hopMylly HAMMEHBIIETO ASIEHUS MOMEPEYHOro MaciITada.
Uro Ha3biBaeTcs rpaduyeckoil TOYHOCThIO0?
Urto Ha3bIBaeTCs TOUHOCTHIO MaciTada riaHa Uil KapThbl?

JlaGopaTopnas padora Ne 2
[lepeunciure TUIBI OTCUETHBIX YCTPOHUCTB T€OA0IUTOB.
UTto Ha3bIBaeTCs IIEHOM JiejeHust TumOa’?
[lepeuncnure OCHOBHBIE MpaBUiIa OOPAIICHUS C TEOJI0TUTOM.
Uto Ha3bIBaeTCs SKCLEHTPUCUTETOM aJIUa/bl?

JlaGopaTtopHnast padora Ne 3
Pacckaxkute 0 mocnenoBaTenbHOCTH U3MEPEHUSI TOPU30HTAIILHOTO yIjla CIOCOOOM IIPUEMOB.
[ToueMy ropu30oHTaIbHBIE YIJIbI U3MEPAIOT IIPH JIBYX MOJOKEHUSAX BEPTUKATIBHOIO Kpyra?
Kak y4ecTb BIusiHuE HEHTPUPOBKHU U PEAYKLIUU HA U3MEPEHHBIN rOPU30HTAIbHBIN yros?
[Toyemy HeOMyCTUMO HABOJUTH 3pUTEILHYIO TpyOy Ha ComnHile 6e3 cBeTodribTpa’?

JlaGopatopHas pabota Ne 4

JIjig KakoM LeNH CIYKUT TE€OJ0JIUT?
HazoBuTe TUIBI TEOJOIUTOB.
HazoBure yactu Teogonura.
Ilepeuncnure OCHOBHBIE OCH U INIOCKOCTH TEOJOJIUTA U UX B3aUMHOE PaCIOJIOKEHHUE.
Uto Ha3bIBaeTCs BU3UPHOM U ONTUYECKOI OCSIMU 3pUTEIBHOM TPYObI?
M3 kakuX ONTUYECKHX KOMIIOHEHTOB COCTOSIT 3pUTENbHbIE TPYObl C BHYTPEHHUM (POKYCHUPOBAHUEM?
Kak moarotoButs 3puTenbHyIO TpyOy Al HAOMIOAeHUN?
Kak ycTpaHuTh mapamiakc CeTKH HUTEH 3pUTEIbHOM TPYObI?
Uto HazbIBaeTCs yBEIMUEHHEM 3pUTEIBHOM TPYOBbI M Kak OHO ompesenseTcs?
UTto Ha3bIBaeTCs MOJIEM 3PEHUSI 3PUTEIIBLHON TPYOBI U KaK OHO OMpeesieTcs?
UYro sABIsETCS OCHIO HWIMHIPUUECKOTO U KPYTJIOTO YPOBHEM?
UTo NOHMMAIOT MO/ YYBCTBUTEIBHOCTHIO YPOBHS?
[lepeuncnure ycioBus MOBEPOK TEOIOJINTA.
Kak BBINOJIHUTE OCHOBHYIO IIOBEPKY TEOA0IUTA U FOCTUPOBKY YPOBHS MPU alIUAAE
TOPU30HTAJIBHOTO Kpyra?
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JlaGopatopHnas paborta Ne 5

Kak opuenTupoBath TuMO TOPU30HTAILHOTO KPyTa MO TUHUU MECTHOCTH?
2. Tlopsgok paboOThI HA CTAHIIUU NPU HAOOPE CHEMOYHBIX MTUKETOB B MPOIIECCE TAXEOMETPHUIECKON

CHEMKH MECTHOCTH.
3. Uto Ha3bpIBaeTCA MECTOM HYJISI BEpTUKAIBLHOTO KPYyTa, Kak OHO OIpeIesieTcsl M o KakuM popmyrnam
BBIUUCIACTCS?
Uro Ha3pIBaeTCs YIIIOM HAKJIOHA JIMHUH BU3MPOBAHUS U IO KaKUM (hopMysiaM OH BEIYUCIISETCS?
Kaxk onpenensiercss koaPuImeHT HUTIHOTO JaIBHOMEpPA MOJIEBBIM CIIOCOOOM?
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[To xakoil popmysie BBIYUCIAETCS TOPUIOHTATIHLHOE POIOKEHUE TUHIH, U3MEPEHHOU HUTSHBIM
nanbHOMeEpoM?

Uto Ha3bIBacTCS a0COIIOTHOM, YCIOBHOM M OTHOCHTEIHLHON BBICOTAMM?

Hanummre hopMyIibl BEIYUCIICHUS TTPEBBIICHUM, OTIPEEIIEMbIX TPUTOHOMETPUIECKUM
HUBEJIUPOBAHUEM.

JlaGopaTtopHnast pabota Ne 6
Pacckaxxute o mopsijike paboThl Ha CTAHIIUU P TPOJIOKCHUH HUBEITHUPHOTO XO/1a.
UTo Ha3bIBaeTCs Pa3HOCTHIO MATOK (PA3HOCTHIO BHICOT HOJIEH) HUBEIIUPHOU peitku?
Kakoe nomyckaercst kosiebaHue pa3HOCTH IATOK U MPEBBINICHUN HAa CTAHIN?
Kakue Touku HUBEJIMPHOTO X0/1a HA3bIBAIOT CBSI3YIOIIUMHU U MPOMEKYTOYHBIMU?
[To xako#t popmyse BRIYUCIACTCS AOMYCTUMAst HEBSI3Ka HUBEIMPHOTO X0/1a?
Urto Ha3bIBaeTCs YKIOHOM JIMHUU MECTHOCTH U 10 KaKuM (hOpMyJiaM OH BBIYUCIIETCS?
Jlaboparopuas pabota Ne 7

Uto Ha3bIBACTCS MOBEPKOM U FOCTUPOBKOW TEXHUUECKUX CPEJCTB U3MEPEHUI?
[lepeuncinure ycnoBus noBepok Husenupa H3.
Kak BrInosiHsieTcs 0OCHOBHAas noBepka Husenupa H3?
[Tepeuncnure yactu HuBenupa H3.
Jlyig yero y HUBeNMpa NpeJHa3HAYEH AJIeBAIlMOHHBIA BUHT?
Kak npuBecTu B 0TBECHOE MOJIOKEHHUE OCh BpaIlleHHs HUBETUpa?

JlaGopaTopnas padora Ne 8
Yro Ha3BIBaCTCS IIUKETOM, ILJIIOCOBOM TOUKOM?
[lepeuncanre 3eMeHTHI KPYTrOBOI KpUBOM U IJIaBHbIE TOUKH Ha KPUBOM.
Hazowute ciocoObl pa30MBKH KPYTOBOW KPHUBOH.
Kak BeinonHsiercs getanpHas pa30UBKa 3aKpyrJIEHUH cI0COOOM IPSIMOYTOJIBHBIX KOOPIUHAT?
. Uro Ha3piBaeTcs npoduiIeM JIMHUU MECTHOCTHU?
. Yto noHuMaroT noj paboyeil OTMETKOMN U KaK €€ BhIYMCIUTD?

Ilepeyennb BONpPoCOB K 3a4eTy MO AMCHMILIMHE
«I'eone3us m mapkueiaepus». Pasnen «I'eoge3us».
. Hayka «I'eone3us», 3ajayu.

. JlucuummHeel, coctaBisgromue Hayky «I'eones3usiy».

. durypa u pazmepsl 3eMIIH.

CucreMpl KOOpAUHAT, IPUMEHSIEMBIE B T€0/I€3HH.

AcTpoHOMMUECKask cUCTEMa KOOPAMHAT.

I'eonesndeckas cucreMa KOOpAUHAT.

PaBHOyronbHas (koHpOpMHAas) nonepeyHo-UMINHIprUecKas npoekuus ['aycca-Kprorepa, ee
CBOMCTBA.

3oHaibHas cucTeMa NpsAMOYyTroibHEIX KoopauHat ["aycca-Kprorepa.
OpueHTHpOBaHNE TMHUNA MECTHOCTH, OPUEHTUPHBIE YTJIBI.

VIcTuHHBINA a3uMyT, CONMKEHNE MEPUANAHOB.

MarsuTHBIN a3UMYT, CKIIOHEHHE MATHUTHON CTPEIIKH.

JIMpEeKIIMOHHBIE YIIIbl U pPyMObI TMHUNA MECTHOCTH.

3aBUCUMOCTD MEX]ly OPUEHTUPHBIMHU YIJIaMHU.

[Ipsimas reone3nueckas 3anava. Beison opmyn v mpuMeHeHue.

OOparHas reonezndeckas 3agada. BeiBos hopmMyn 1 npuMeHeHue.
Teononut, cxema ycTpOHCTBA, YACTH TEOAOJIUTA.

JIum6 u anuaana. DKCIEHTPUCUTET AT bl.

OTtcyeTHBIE YCTPOHCTBA TEOJOINUTOB.

3putenbHble TPYOBI T'€0/1e3UYECKUX MPUOOPOB, KOMIOHOBKA, OCHOBHBIE OCH.
Certka Huten. [lapamnakc ceTKH HUTEM.

YpoBHU T€0e3UUECKUX TPUOOPOB: HA3HAUCHUE, BUIBI.

YpOBHM reojie3ndecKux NpuOopoB: yCTPOHCTRBO.

ITopsanokx n3MepeHHst BEpTUKAIBHOTO yIJIa.

[TpuBenenne Mecta HyIsi BEpTHKAIBHOTO Kpyra K oTcuety Oimskomy k 0° 00",
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YBenuueHue 3puTeabHoN TpyObl. MeTo onpeeeHusl.
[Tone 3penus 3puTenbHON TpyObl. MeTon onpeaeneHus.
Turbl TeOOTUTOB U UX KIaccu(uKaIus.
HHCcTpyMeHTalbHbIE OTPEIIHOCTH TPUOOPOB.
[ToBepkH 1 FOCTUPOBKHU TEO0JIUTA.
Crioco0bl n3MepeHusl TOPU30OHTAIBHBIX YIJIOB.
[Topsaokx n3MepeHHsi TOPU30HTAIIBHOTO YIJIa CIIOCOOOM IPHUEMOB.
N3mepenue niauH AMHUHI, TPUOOPHI.
KomnapupoBanue MepHbIX PUOOPOB.
Teopus HUTSHOTO JAIBLHOMEPA.
[Tonesoii cioco0 onpeaenenus: KOAPGUIUEHTa HUTSHOTO JAaJbHOMEpA.
M3MepeHne paccTosIHUN CTAIbHOM MEPHOM JICHTOIA.
[IpuBeneHue kK TOPU3OHTY JTMHHI, U3MEPEHHBIX CTAIBHON MEPHOM JICHTOM.
HusenupoBanue, 3a1a4u 1 BUJIBIL.
Tpuronomerpuieckoe HuUBEIUpOBaHUE. BBIBO OCHOBHBIX (hOPMYIL, IPUMEHEHUE, TOUHOCTD.
I'eomeTpuueckoe HUBETUPOBAHUE, CIIOCOOBI, BEIBOA (POPMYII.
I'ocynapcTBeHHas m1aHoBas reoje3nueckas ocHosa Poceun.
Mertoabl 1 OPSIIOK MOCTPOEHHUSI TOCYJAPCTBEHHOM IIAHOBOU Ie€0/1€3U4YECKOM CETH.
Jlenenre Ha KJacchl TOCYIapCTBEHHOM IJIAHOBOM Me0€3UYECKON CETH.
I'ocynapcrBenHas BbIcOTHas (HUBenUpHasi) cetb Poccuu.
Cxema, MOPSIIOK TOCTPOCHUS, KIacCH(PHUKAIUS TOCYIapCTBEHHON BBICOTHON CETH.
Kinaccudukanms morpemHocTeit reoe3nuecKiux n3MepeHui.
CriyyaiiHble IOTPEIIHOCTH, UX CBOWCTBA.
Mapxkiieliiepckie OopHble U CheMOYHBIE CETH HAa TEPPUTOPUN PYAHUKA.
CynHocTh reoMeTpu3alui MECTOPOKACHUN MOJIE3HBIX UCKOIIAEMBbIX.
Meroasl reoMeTpu3auu MECTOPOKIACHUM.
['mncomerpuueckue miiaHsl.
I'paduky M30IMHUN MOIITHOCTH 3AJICKH.
[1nanbl U30rTyOUH 3aeTaHus 3a1EKU.
OpHeHTHPOBAaHKE NOI3EMHBIX CHEMOK U€PE3 ITOJBHIO.
[lepenaua BEICOTHON OTMETKH JUTMHHOMEpOM JIA-2.
I'eomeTprueckoe OpUEHTHPOBAHNE YEPE3 OJMH BEPTUKAIBHBIN CTBOJI.
OpueHTHpOBaHME Yepe3 Ba BEPTUKAIbHBIX CTBOJIA.
Ilepenaya BBICOTHOM OTMETKHM Ha OCHOBHOW FOPU30HT NP MIOMOIIHN JUIMHHOM JIEHTHI.
3a/iaHue HanpaBIeHUs NPSIMOJIMHENHON BhIpaOOTKeE.
ITocTpoenue rpadMKoB N30COEPKAHUM.
Kak ocymiecTBisieTcst OKOHTYpUBaHHUE 3aJI€KeEH MOJIE3HOr0 CKOIaeMOro.
[lepenaya KOOpAMHAT TOYEK B IIAXTY KaYarOIIMMHKCS OTBECAMHU.
Ilepenaya KOOpAMHAT TOYEK KAYAIOIIUMUCS OTBECAMH.
OpueHTHPOBaHHE MOIPE3HBIX TOPU3OHTAIBHBIX BHIPAOOTOK.
COolika rOpU30HTAIBHBIX BEIPAOOTOK BCTPEUHBIMU 3200MHU.
[Toacuer 3amacos mo metoay CoO0JIeBCKOTO.
Kak ocymecTBisercs: onepaTUBHOE MJIaHUPOBAHKE T0OBIUU PYy/Ibl U3 PA3HBIX Kamep?
CocraB, BUIbI U COJIEpKaHNE MAPKIIEHIEPCKOM rpaduyeckoil JOKyMeHTaIuH.



7 OneHOYHBbIe cpeacrsa A npoBeaeHusn IPOMEKYTOYHON
arrecranuu

B o6pazoBarenbHOI mporpaMme CHelHaTuTeTa MO TUCHUIUTHHE «['eoe3usi U MapKIIeHIepus
BKJIIOYEHBI cneayromue komnerenuuu: OIIK-6, I1K-1, I1K-12, TTK-17, T1K-20, TICK-4.1

B pe3ynbraTe 0cBOCHUS AUCHUIUIMHBI O0y4YaIOUIHICS TOJIKEH:

3HATh OCHOBHBIE IPOLECCHl IOJIEBBIX PA0OT M UX KaMepalbHOW O0OpaOOTKH; YIJIOBBIE WU
TUHEHHBIE W3MEpPEHUs; MOTPEIIHOCTH W3MEPCHHH; Te0Ae3UveCKre padOThl TPH CTPOUTEIHCTBE
COOPY’KEHHI U TOPHBIX MPEANPUITHIA, CIOCOOBI Pa3BUTHSA CHEMOYHOTO OOOCHOBAHUS, OCHOBHBIE TUIIBI
cO0OeK, OCOOCHHOCTH MapKIIEeHIepCKHX padoT MpU pPA3IMYHBIX CHCTEMax pa3paOOTKH PYyTHBIX
MECTOPOXKIACHUI;

yMeTh  WCIOJB30BaTh  TOMOTPado-reOqe3NYECKUil  MaTepuain, BBIIOJHATh  TUITUYHBIC
reojIe3nYecKue U3MEPEHUs MPH MOMOIIY OCHOBHBIX T'€0€3NYECKUX MPUOOPOB, MPOU3BOAUTH ChHEMKHU
BEIPA0OTOK ¢ HEOOXOJMMOH  TOYHOCTBIO, CBOOOJHO YUTaTh TpaduUecKUe MaTepUabl:
Tornorpauueckre U rUICOMETpUYECKUE TIaHbl, TPOMUIIN U pa3pe3bl, a TaKKe HAHOCUTH PE3yJIbTaThl
M3MEpPEHUl M ChEMOK Ha IUIAHBI, MPOQIIA U pa3pesbl, MONydaTh ¢ UX IMOMOIILI0 HEOOXOTUMbBIC
JAHHBIE JIJIs1 BBIHECEHUS [TPOEKTA B HATYPY, PELIATh pa3IuyHble TOPHOTEXHUUECKHUE 3a0a4H;

BJaJIeTh pa0dOTOH ¢ reo/Ie3ndeCKUMU PUOOpaMU U UHCTPYMEHTAMHU, PEIICHUS T€0AC3UICCKIX
3alad Ha IJIaHAaX M KapTaxX; BBIOJHEHUS TEOJOJUTHOW U Tomorpaduyeckoil ChbeMOK, BEICHUS
OCHOBHBIX BHJIOB CHEMOK, KaK 3€MHOW ITOBEPXHOCTH, TaK W TOPHBIX BBIPAOOTOK, 00pabOTKH
pe3yabTaTOB U3MEPEHUN.
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[Inanupyemele

O1neHOYHBIC CPEACTBA
pe3ynbTaThl 00y4YeHUS

OIIK-6 TOTOBHOCTBIO HCIIOJIb30BAaTh HAYYHbIE 3aKOHBI U METOJbI
IpU  OIEHKE COCTOSIHMSL ~ OKpyXaroumieil cpeapl B cdepe
(YHKIIMOHUPOBAHKS TIPOU3BOJCTB MO IKCILTyaTallHOHHOW pa3BeIKe,
no0bIue U mepepaboTKe TBEPABIX IMOJE3HBIX MCKOMAEMBIX, a TaKKe

IIPU  CTPOUTENBCTBE M  OKCIUIyaTallud IOA3EMHBIX TOPHBIX
peANPUITHA
3HaThb YerpoicTBo KoHTpoiibHBIE BOIIPOCHI
reoJIe3UYECKUX MPUOOPOB, [ ACTpOHOMHUYECKAs CHUCTEMA
yCIIOBUS BBINOJIHEHUS | KOOpUHAT.
MOBEPOK, MeTonukH | ['eonesnueckass  cucrema
IIPOU3BOJICTBA KOOp/JMHAT.
re0Ie3NYECKUX PaBHOyronbHas
WU3MEPCHUI Ha | (konhopmHas)
KapTorpagpuueckoM MONEePEYHO-IIMIINHPUYECK
MaTepuaie U B IOJIEBbIX | as MIPOEKIINS
YCIIOBUSIX, meroauky | I'aycca-Kprorepa, ee
peleHus pa3IMYHBIX | CBOMCTBA.
reoJIe3MYEeCKUX 3a]ay — | 30HaJIbHAas cucTema
ornpezeneHus IIPSIMOYTOJIBHBIX
Kod(uUIlMeHTa HUTSHOTO | KOOpJAUHAT
nanpHOMepa,  BeawumHbl | I'aycca-Kprorepa.
HETPUCTYITHOTO OpueHTHpOBaHNME  JMHUN
pacCTOSIHHS, BBICOTHI ¥ | MECTHOCTH, OPHEHTHPHBIE
KpeHa COOPYXKEHMS, | YIJIBL.
3AT0KEHUS avauu | UctuaabIN a3uMYyT,
3aJJAaHHOTO YKJIOHA M T.JI. | CONMIKEHHE MEPUIUAHOB.
MarauTHsIi a3uMyT,
CKJIOHEHUE MarHuTHOM
CTPEJIKH.
JIMpeKIOHHBIE YTIIIBI U
PYMOBI TUHUI MECTHOCTH.
YmMmeth [TpousBoauth u3mepenus |JlaGoparopnas padora Ne 1
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8171

[Inanupyemele

JJIEMEHT OneHoyHbIE CpPECTBA
pe3yNbTaThl 00y4eHUS

KOMITETEHI]

uu
re0J0rM4ECKUM u
reoJIe3NYECKUM Yro Ha3bIBACTCS
00opyioBaHuEM, MacmTaboM  IUIaHAa WM
OIpENeNATh B HATYPHBIX | KApThI?

YCIIOBUSAX 00bekTHI | UTO Ha3bIBACTCS

CbEMOK,  YCTaHaBJIMBATH | YUCICHHBIM Macitabom

WX MapaMeTphbl. TJIaHA WJIU KapThi?
Ilepeuncinre craHaapTHBIE
YHCIICHHBIC MacIITa0BbI
TOMOTpaPUUECKUX KapT.
PacckaxuTe TIPUHIIUTI
IIOCTPOCHUS IIONEPEUYHOTO
Mmaciiraba.
[IpuBenure bopmyy
HAUMEHBIIIETO JeNeHus
MONEPEeYHOro MaciiTada.
Yro Ha3bIBAETCSA
rpauyecKkoil TOUHOCTHIO?
Yro Ha3bIBAETCSA
TOYHOCTbBIO Maciirada
TJIaHA WU KapThi?

Brnagets OCHOBHBIMH  METOAaMHU Brimonnenue
IIPOU3BOJICTBA KOHTPOJIbHON pabOTHI MO
re0JIOTHYECKUX 1 | COCTaBIIECHUIO
re0JIe3NYECKUX  ChEMOK, [ COBMEIIEHHOTO TUIaHa
pereHus Pa3IMYHbIX | TEOJOJIUTHO-TAXEOMETPUYE
re0JOrH4eCKUX 1 | CKOM Ch€MKH MECTHOCTH B
reofie3nueckux 3amad Ha | macmrade M 1:1000 st
pa3IMuyHOM HCXOJ/THOM | 3aJJaHHBIX HCXOJTHBIX
MaTepuane JTAHHBIX.

IIK-1 BmageHueM HaBBIKAMU

aHaJIn3a TOPHO-TCOJIOTUYCCKUX

YCIIOBUH TIPU SKCILTyaTal[MOHHOM pa3Besike U J0ObIYE TBEPABIX
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pe3yNbTaThl 00y4eHUS

O1neHOYHBIC CPEACTBA

TTOJIE3HBIX HCKOIIAEMBIX, a TAKXKE MPU CTPOUTEIILCTBE U IKCILTyaTaIl[uu
MOJI3EMHBIX 00BEKTOB

3Hare

OCHOBHBIC
TOPHO-TEOJIOTHYECKHE
yCJIOBHSL  TIpH  J10OBIUe
TBEPBIX MTOJIE3HBIX
HCKOITaeMBbIX, a TAKXKE MpHU
CTPOUTEIILCTBE u
9KCILTyaTaIluy MO3eMHBIX
00BEKTOB, X BIIMSHUE HA
BBIOOP OCHOBHBIX BHUJIOB U
CIOoCcOO0B  IPOM3BOJICTBA
reoIe3NIECKUX
M3BICKaHUI

KoHTpoiibHBIE BOIIPOCHI

1 CymHocTtb
reOMETpU3aLNH
MECTOPOKACHUMN MOJE3HBIX
HCKOIIaEMBIX.

2. Meronpl
reoMeTpU3alu
MECTOPOKACHUM.

3.

I'uncomeTpruyecKkue miIaHsl.

4. T'paduxu
W30JIMHUAN MOUIHOCTH
3AJIEKU.

5. Ilnanst
U30r1yOuH
3aIIEXKH.

6. OpueHTHpOBaHUE
MOJI3EMHBIX CHEMOK 4epe3
LITOJIBHIO

3aJICTaHuA

YMmeTn

- aHAJTM3UPOBATH
TOPHO-TEOJIOTHYECKUE
yclaoBUSL Tpu  J00BIYe
TBEPIBIX TMIOJIE3HBIX
UCKOIIaeMbIX, a TAKIKE MPH
CTPOHTEIHCTBE "
IKCILTyaTal[lH MO3EMHBIX
O0BEKTOB, a TaKXKe uX
BIUSHUE  Ha  BBIOOp
OCHOBHBIX  BUJOB W
Croco00B  MPOU3BOACTBA
Te0Ie3NUECKUX

OxoHTypuBaHHE 3ajexeit
MOJIE3HBIX HMCKOTAEMBIX TI0
pe3yabTatam pa3BeIKu
MECTOPOXKICHHS B
macmtabe  1:1000 s
pa3IMIHBIX HCXOTHBIX
JTAaHHBIX.

[Toctpoenue
TOPHO-TEOMETPUIECKUX
rpauKoB,
MaTeMaTHYeCKUE ICHCTBHSI
c TornorpaduyeckuMu




CrpykrypH
BIN
3JICMCHT
KOMIICTCHIL
nn

[Inanupyemele
pe3yNbTaThl 00y4eHUS

O1neHOYHBIC CPEACTBA

U3BICKAaHUH

MIOBCPXHOCTIAMU
Pa3JIMIHBIX
JaHHBIX.

PIRIE:|
HCXOJHBIX

Bnanets

- crnocobaMy  aHanM3a
TOPHO-T€O0JIOTHYECKHUX
YCIOBUM  IIpU  J00bIYE
TBEPAbIX MOJIE3HBIX
HCKOIIAEMBbIX, a TAKXKeE MPU
CTPOUTENILCTBE u
AKCIUTyaTalMH MOJ3EMHBIX
00BEKTOB, a TaKke WuX
BIIUSIHUE Ha BbIOOp
OCHOBHBIX ~ BUJAOB U
Ccroco0OB  TPOM3BOJICTBA
reoJe3NYECKUX
W3BICKAHUI

Iloxncuer
MIOJIE3HOTO

3aracoB
HCKOIAeMOro
METOI0M 00BbEMHO
IMaJIeTKH IIK.
Co000JIEBCKOI0 HA OCHOBE
TOPHO-TEOMETPHUYECKUX
rpauKoB  IMOCTPOCHHBIX
JUTSL Pa3TMYHBIX UCXOIHBIX
JaHHBIX.

[K-12

TOTOBHOCTBIO
MMPOU3BOJACTBCHHBIX

ONEpPaTUBHO
IIPOLIECCOB,

BCCTH

YCTpaHATh  HapyLIEHHs
NEPBUYHBIM  y4eT

BBITTOJIHACMBbIX pa60T, AHAJIM3UPOBATH OIICPATUBHBIC KW TCKYUIUC

IIOKa3aTcJIn

MMpON3BOACTBA,

000CHOBBIBATH

NpEAJIOKCHUA  I10

COBCPUICHCTBOBAHUTIO OpraHu3allvu IPOU3BOACTBA

3HaTh

-OCHOBBI
MapKIICHIEPCKOTO  y4eTa
BBIITOJTHCHHBIX FOpHI)IX
pabor, ero Bubl 1 HOPMBI
OTYCTHOCTH, OCHOBHBIC
CIIOCOOBI rmojcuera
00BEMOB CKIIQ/IOB,

KoHTposbHBIE BOITPOCHI

1. Usmepenue
pPacCTOSHUM  CTAJIbHOU
MEpPHOM JICHTOM.

2. TlpuBenenue K
TOPU3OHTY JIMHUH,
U3MEPEHHBIX CTAJIbHOMN
MEpHOM JIEHTOM.

3. Husenmposanwue,
3a/1a4u U BUJBI.

4. TpuroHOMETPHUYECKOE




CrpykrypH
BIN
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KOMIICTCHIL
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[Inanupyemele
pe3yNbTaThl 00y4eHUS

O1neHOYHBIC CPEACTBA

HUBEJIUPOBAHUE.
BriBog OCHOBHBIX
dbopMyI1, MpUMEHEHUE,
TOYHOCTb.
I'eomerpuyeckoe
HUBEJIUPOBAHUE,
CIIOCOOBI,
dbopmyiL.
l'ocynapcTBeHHas
IUIAaHOBAsI
reojie3uYecKasl OCHOBa
Poccum.

Mertoapl U TOPSAAOK
MOCTPOEHUS
roCyJ1apCTBEHHOMU
IJIaHOBOM
re0JIe3NYCCKOM CETH.
Jlemenue Ha  KIIAcChl
roCyJ1apCTBEHHON
IJIaHOBOM
re0JIe3NYCCKOM CEeTH.
I'ocynapcrBennas
BBICOTHAS
(HuBenMpHas)
Poccum.
Cxewma,
MMOCTPOCHUS,
KIacCupUKaIUs
roCyJ1apCTBEHHOMN
BBICOTHOM CETH.
Kinaccuduxarus
MOTPEIIHOCTEN
re0e3UMYCCKHUX

BEIBOJI

CCTh

TIOPSIJIOK
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[Inanupyemele
pe3yNbTaThl 00y4eHUS

O1neHOYHBIC CPEACTBA

U3MEPECHUM.
Cnyuaiinbie
MIOTPEIIHOCTH,
CBOMCTBA.
Mapkiuennepckue
OIIOPHBIE U ChEMOYHBIE
CeTM Ha TEPpPUTOPUH

pPyAHUKA.

12.

13.

YMmers

OCYILIECTBIIATh
MapKIIEHIEPCKUI
00BbeMOB
pabor

y4er
BBITTOJTHEHHBIX

Pazsutne IJIAHOBOI'O
CBEMOYHOI'O0 O00OCHOBAHHS
B MOJ3EMHBIX  TOPHBIX
YCIIOBHSIX.
OpueHTUPHO-COCTUHUTEIb
Hasi CBhEMKa 4epe3 JiBa
BEPTUKATBHBIX CTBOJIA.
KaxoBEI OCHOBHBIE METOIBI
OCYIIIECTBIICHUS
MapKIIenepckoro yuaera?
KakoBsI crioco0s! mozcyera
00BEMOB 3a11acoB, CITIOCOOBI
MIPOU3BOJICTBA CHEMOK.

Bnanets

OCHOBHBIMH  croco0amMu
[moacyera 00BEMOB
CKJIaJ0B,  BBIIOTHEHHBIX

TOPHBIX paboT

Jns  3amaHHBIX  YCJIOBHIA
MIPOU3BECTH
TaXEOMETPUUECKYIO
CHEMKY, MIPOJIOKUTD
TEOO0JIUTHBIN u
HUBEJIMPHBIN XOJIBl,
OCYILIECTBUTh YPaBHUBAHUE
TEOJOJIUTHOTO U (WIH)
HUBEJIMPHOTO X07a,
BBITMOJIHUTD 00paboTKy




CrpykrypH
BIN
3JICMCHT
KOMIICTCHIL
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[Inanupyemele
pe3yNbTaThl 00y4eHUS

O1neHOYHBIC CPEACTBA

pe3yJIbTaTOB  H3MEpEHUs,
co3laTh IUIAH C Y4YETOM
TpeOOBaHUIl  CTaHAAPTOB.
BeinosnHuth pelieHue

I'€OJAC3NYCCKHUX 3aaa4.

[1K-17 roTOBHOCTBIO UCIIOJI30BAaTh TEXHUUECKHE CPEICTBA OIBITHO-
MIPOMBIIIJICHHBIX HCIBITAHUNM O0OPYAOBAaHUA W TEXHOJIOTUH TMpH

JKCIUIyaTallMOHHOW  pa3BeIKe,

IoObIUE,

nepepaboTKe TBEPABIX

TMOJIC3HBIX UCKOIIACMBbIX, CTPOUTCIILCTBE U 3KCILTYyaTalluX ITOJA3EMHBIX

00BEKTOB

3HaThb OcHoBHbIE CHOCOO0bI
BBITIOJTHEHUS ITOBEPOK U KoHTponbHBIE BOIPOCH!
I0CTHPOBOK, mpuHIMnoB|l. YTo Takoe mnoBepku u
paboThl  reoJe3MUECcKOro FOCTUPOBKU?
o0opyioBaHus, 2. Hazoswure YCIIOBUS
POTPaMMHBIE IPOTYKThI BBITIOJIHEHHUSI  TTOBEPOK
JUISt 00paboTKH TEOJI0JINTA Y HUBEJIHPA.
pe3yiIbTaToB 3. HazoBute  oOCHOBHBIC
re0Ie3MUECKUX crocoObl  M3MEpeHUust
U3MEPEHUMU TOPU30HTAJIbHBIX

yTJIOB,

0XapaKTepU3yuTe mx.
4. OpueHTHpOBaHUE

OJI3EMHBIX CBbEMOK
4yepes3 MITOJBHIO.
5. Ilepemaua  BBICOTHOIA

OTMETKH JJTMHHOMEPOM
JA-2.

6. T'eomerpuyeckoe
OPUEHTHUPOBAHUE YEPE3
OJUH BEPTUKAJIbHBIN
CTBOIJL.




CrpykrypH
BIN
3JICMCHT
KOMIICTCHIL
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[Inanupyemele
pe3yNbTaThl 00y4eHUS

O1neHOYHBIC CPEACTBA

7. OpueHTHpOBaHUE
yepes JiBa
BEPTUKAIBHBIX CTBOJIA.

8. Ilepemaua  BBICOTHOM
OTMETKM Ha OCHOBHOM
TOPU30HT TPU TTOMOIIHN
JUTUHHOM JICHTHI.

9. 3amanue HampaBJICHUS
IIPSAMOJIMHEHOU
BBIPaOOTKE.

YMmers

ITonb3oBaTbcs
re0Ie3NYECKUM
000pyTI0BaHHEM C LIENBIO
oTpesieeHus
(aKTHIECKOTO TIOTOKEHUS
00BEKTOB Kapbepa,
IIaXThI, 170'¢
MPOMILIOIIAKH, METPO

JlabopaTtopHas padora Ne 3

1 Pacckaxure 0
[0CJIEeI0BATEIbHOCTH
M3MEpEHUs
TOPU30HTAILHOTO YA
Croco0oM TPUEMOB.

2 Tlouemy
TOPHU30HTAIILHBIE YIJIbI
U3MEPSIOT TIPH  JIBYX
MIOJIOKESHHSX
BEPTHKATBHOTO Kpyra?

3. OcoOeHHOCTH
U3MEpEeHUs
IIPEBBIIICHUI Ha
TOPU30HTAIBHBIX u
C1a00HaKIOHHBIX
BbIpaboTKax u
HAKJIOHHBIX
BbIpabOTKaXx.

4. PaszButue
CHEMOYHOIO
000CHOBaHHUS B

IJIAaHOBOT'O
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pe3yNbTaThl 00y4eHUS

O1neHOYHBIC CPEACTBA

MO3EMHBIX
YCIOBUSIX.

5. OpueHTHPHO-COEAUHUT
enpHas ChEMKa 4Yepes
JBa BEPTUKAIBHBIX
CTBOJIA.

TOPHBIX

Bnanets

Cnoco0amu BBITIOJTHEHUS
MOBEPOK B MOJIEBBIX
YCIIOBUSX, TPOM3BOJICTBA
HM3MEpEHU
reoAe3uYEeCKUM
o0opynoBaHueM

3aJIaHHBIX  YCJIOBHU
IIOBEPKH

Hns

BBINIOJIHUTD
re01e3MUECKOro
00opy/I0BaHusl, U3MEPEHHE
TOPHU30HTABHBIX "
BEPTUKAIbHbBIX YIJIOB,
oOpabGoTath  pe3yabTaThl
U3MEpPEHUs, CO3aTh IUIaH C
y4eTOM TpeboBaHMH
CTaHJApTOB.  BBINOIHUTH
pellieHre  Te0/e3UYECKUX
3aJad4 MO  ONpeeNIeHUI0
HETIPUCTYITHOTO

paccTosiHUsA, BBICOTBI U
KpEHa COOPY>KEHUS U T.JI.

[IK-20 ymeHnuem pa3pabaThiBaTh HEOOXOIUMYIO TEXHHYECKYIO U
HOPMaTUBHYIO JJOKYMEHTAIMIO B COCTABE TBOPUECKUX KOJIJIEKTUBOB U

CaMOCTOSITEBHO,

KOHTPOJIUPOBATH

COOTBETCTBHUC IIPOCKTOB

TpeOOBaHUSAM CTAaHAAPTOB, TEXHUYECKUM YCIOBUSAM U JOKyMEHTaM
MIPOMBIIIIJIEHHON 0€30MacHOCTH, pa3padaThIBaTh JOKAIbHbIE TPOEKTHI

3HaTh

OcHOBHEBIE BUIIbI
MapKIIEeHIEPCKOM
JTIOKYMEHTAIUH, CIIOCOOBI
BBITTOJTHCHHS
reoIe3NIECKUX
U3MEPECHUM JUIS

KoHTponbHbIE BOITPOCHI
1. Tlepeuuncnure
OCHOBHBIE BUJIbI
MapKIIEHIePCKOU
JIOKyMEHTaLUU.
2. OcHOBHbIC




CrpykrypH
8171

[Inanupyemele
JJIEMEHT OueHouHbIE CpeACTBa
pe3yNbTaThl 00y4YeHHUS
KOMIIETEHI]
uu
OCYIIECTBIEHUS  CBEMOK MapKIIEHIEpCKUe
(baKkTUYECKOro MOJIOKEHUS ChEMKH Ha 3€MHOH
00BEKTOB c LIETIBIO [IOBEPXHOCTU
KOHTPOJIA 1704 3. OcHOBHBIE
COOTBETCTBUS IIPOCKTY MapKIIEHIEpCKue
ChEMKH B
MIOJI3€MHBIX TOPHBIX
BBIpa0OTKaxX © Ha
[IOBEPXHOCTHU
4, TaxeoMmerpuieckas
ChEMKA
5. CpemMKka BbE3IHOMN
TpaHUIEn
6. Mapxkueiinepckue
pabotsl ipu BBP
VYMeThb CocraBnars npocteitmue | [ 3aqaHHbIX HCXOIHBIX
BUJbl  MapKUIEWJIEPCKOH | JaHHBIX IIPOU3BECTH
JIOKyMEHTaIluH, A3MEpPEHUe
IIPOU3BOJUTH  YIVIOBBIE, | TOPU3OHTAIBHBIX  YIJIOB,
JIMHEHHBIC U3MEPEHUSA U | IPEBBILIEHUM, COCTABHUTH
OIpeIeIcHUs COBMEILIEHHBIN TUIaH
MIPEBBILICHUH, TE€OJ0JIUTHO-TAXEOMETPHYE
TaXxE€OMETPUUECKYIO CKOM CheMKH B MacITade
cbeMKy, mpokmaneBarhk | 1:1000 mo pesympraTtam
TEOJI0JINTHBIE U | IIOJIEBBIX U3MEPEHUI.
HUBEJIUPHBIE xofpl, | Mapkuieinepckue paboTbl
OCYILECTBIIATH 00pabOTKY | MPHU MPOXOJIKE TPAHIIEH.
pe3ynbTatoB u3mMepeHui | [Ipoekt Tpacchl BbI€3THON
TpaHIlIeH
Bnagers Cnocobamu nipousBozcTBa | s 3aJaHHBIX  yCIOBHI
YIJIOBBIX, JMHEHHBIX | IPOU3BECTU
U3MEpPEHU 1 | TAXEOMETPUUYECKYIO
OIpeeICHUS CBEMKY, IIPOJIOKUTD




CrpykrypH
13171
[Inanupyemele
JJIEMEHT OneHouHble CpeCTBA
pe3yibTaThl 00yYeHMS
KOMIIETEHI]
uu
IIPEBBILLICHUN, TEOJ0JIUTHBIN u
TaXeOMETPUUECKON HUBEJTUPHBINA XOJIB,
CBhEMKH, npoJIoKeHus | 00paboTaTb  Pe3yibTaThl
TEOJJOJUTHBIXU U3MEpPEHUs, CO31aTh IUIAH C
HUBEJIMPHBIX XOJIOB, | y4ETOM TpeOoBaHM
00pabOTKM  pe3yJabTaToB | CTaHAAPTOB.  BeImonHuts
U3MEpEeHUI pellIeHHe  IeoAe3UYECKUX
3aJa4 10  OIpPEJEeJICHUI0
HETPUCTYITHOTO
paccTOsHUS, BBICOTBI U
KpeHa COOpYKEHUS U T.[.
[1ICK-4.1 TOTOBHOCTBIO OCYILIECTBJIATH MPOU3BOACTBO
MapKILIeH1epCKO-Te01e3NIECKUX pabor, onpeneNnsTh

MPOCTPAHCTBEHHO-BPEMEHHBIE XAPAKTEPUCTHKUA COCTOSIHHUSI 3€MHOMN
IOBEPXHOCTU U HEAP, TOPHO-TEXHUYECKUX CHUCTEM, IOJ3EMHBIX U
Ha3eMHBIX COOPYKEHUM U 0TOOpakaTh HHPOPMAIIUIO B COOTBETCTBUU
C HOPMATUBHBIMU TPEOOBaAHUSIMHU

3HaTh

OCHOBHBIE OIIpEJIEICHUS U
MOHATHUSA
MapKIIERAEPCKO-TE0AE3UY
€CKHX paboT, OCHOBHBIE
METOJIbl, HCIIOJb3yEMbIE
npu ONpEACIICHUN
MIPOCTPAaHCTBEHHO-BPEMEH
HBIX XapaKTEePUCTHK
COCTOSIHUSA 36MHOU
MTOBEPXHOCTH,
TOPHOTEXHUYECKUX
COOPYXEHHH U
TpeOOBaHUS
HOPMAaTHBHBIX
JIOKYMEHTOB o
BBIIIOJIHCHUIO U3MEPEHHUH,

HEOP,

KOHTpOJ'IBHBIe BOIIPOCHI

1. CnocoObl  u3MepeHus
TOPU30HTAIBHBIX
YTJIOB.

2. Tlopsinmok  m3MepeHus

TOPU30HTAIBHOTO  yTIJIa
CIocoOOM MPHEMOB.

3. WMsmepenue JUIMH
JUHUH, TPUOOPBHL.

4. KomnapupoBaHue
MEPHBIX MPUOOPOB.

5. Teopus HUTSHOTO
JabHOMEDA.

6. Ilonesoit
OTIpeIeTICHUS
koa(durmenta

crroco0
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[Inanupyemele
JJIEMEHT OneHoyHbIE CpPECTBA
xommerer | PE3YBTaTH! oOyueHus
uu
ux o0paboTke u HUTSIHOTO JTAJIbHOMEpA.
rpadudecKkoMy . U3mepenue
OTOOpaXKCHHIO. paccTOSTHUN  CTATBbHOM
MEpHOM JICHTOM.
i IlpuBenenue K
TOPU30HTY JIMHUH,
M3MEPEHHBIX CTabHOU
MEPHOM JICHTOM.
%  HuBemupoBanue,
3aJ1a4M U BUIBL.
. TpuroHomerpuveckoe
HUBEJIHPOBAHUE.
BriBon OCHOBHBIX
¢dbopMyi1, MpUMEHEHUE,
TOYHOCTb.
Il T'eomerpuueckoe
HUBEJIUPOBAHUE,
CHocoOBbI, BBIBOJI
bopmy.
YMeTh BeInmonHATE  M3MEpeHus JlaGoparopHas pabota
reo1e3N4EeCKUM Ne 6
o0opyoBaHueEM, ero
noBepkH B abopatopHbix | 1 Pacckaxkute o mopsjke
U TIOJIEBBIX  YCIIOBUSIX, paboThl Ha  CTaHIMU
YpaBHUBATh  PE3YJbTAThI pu MIPOJIOKEHUU
U3MEPEHU  Pa3IMYHBIX HUBEJHMPHOTO XOa.
BUIOB, cocTaBiusaTh u|2 Yto Ha3bIBACTCS
0pOpPMIISTH Pa3HOCTHIO TISITOK
MapKIIEHAEPCKO-TEO0AE3NY (pa3HOCTBIO BBICOT
€CKyl0  JIOKyMEHTAlHIO, HOJIEH)  HUBEIMPHOHN
YUTATh perku?
ropHoO-TpaduIecKyro 3 Kaxkoe JOIyCKAETCsl

MapKIIEHAEPCKYIO

KoJieOaHue pa3HOCTH
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[Inanupyemele
DJICMCHT O1neHOYHBIC CPEACTBA
KOMITETEHIT pe3ynbTaThl 00yUYeHUS
5471
JIOKYMEHTAIUIO. MATOK U MPEBBIICHUI
Ha CTaHIUU?
4, Kaxkue TOYKH
HUBEJIMPHOTO xozaa
Ha3BIBAIOT
CBS3YIOIIUMU H
IIPOMEXYTOUHBIMU?
5 Ilo xakoit Qopmyne
BBIYHCIISCTCS
JOMYCTHMasl ~ HEBsI3Ka
HUBEJIUPHOTO X0aa?
6. Yro Ha3bIBAETCS
YKIIOHOM JIMHHAH
MECTHOCTH M MO KaKHM
dbopmynam OH
BBIUMCIISETCS?
Bnagets IIpuemamu  BBINIOJIHEHUS B MHOJIEBBIX 1400
MOBEPOK M  HM3MEPEHHH | TaOOpaTOPHBIX  YCIOBUAX
reoIe3nIEeCKIM OCYIIECTBUTH MTOBEPKHU
000pyI0BaHUEM, reoJIe3UYeCKOro
criocodbamu pelieHus: | 000pyIOBaHUsl, HM3MEPUTH
re0JIC3NYECKUX 3aJa4 B | TOPU3OHTATBHBINA yrod,
MOJIEBBIX YCIIOBUSIX. MIPEBBIIICHHE, JUITUHY
JIMHUH, BBITTOJTHUTE
TaxE€OMETPUUECKYIO
CBEMKY MECTHOCTH,
MIPOU3BECTH 00paboTKy

BBIITOJIHEHHBIX I/ISMepeHI/II\/'I,
COCTaBHUThD IIJIaH.

Kputepuu orieHKYU TP IPOBEJIEHUH 3aUeTa C OIeHKOM:
— Ha OLICHKY «OTJIHYHO» (5 0aJIOB) — 00YYAIOLIHIICS TEMOHCTPUPYET
BBICOKUH ypOBEHB CPOPMHUPOBAHHOCTH KOMITETCHIINH, BCECTOPOHHEE,




CHUCTEMaTH4YeCKoe W TJIyOOKoe 3HaHWEe YydeOHOTO Marepuana,
CBOOOHO BBIMOJHSAET MPAKTUYECKHUE 3a7aHNUs, CBOOOJIHO OMEPUPYET
3HAHUSMH, YMEHUSMH, IMPUMEHSET UX B CUTYalUsSIX MOBBIIICHHON
CJIO’KHOCTH.

— Ha OIICHKY «XOpomuio» (4 6amra) — oOydaromuics JeMOHCTPUPYET
CpenHuil ypoBeHb CPOPMUPOBAHHOCTH KOMIIETEHIUI: OCHOBHBIC
3HAHUSA, YMEHHUSI OCBOCHBI, HO JOIYCKAIOTCS HE3HAYUTEIIbHbIC
OIMOKH, HETOYHOCTH, 3aTPyTHEHUS MTPH AHATUTHYECKUX ONEepaIHsiX,
MepeHoce 3HaHUI U YMEHH Ha HOBbIE, HECTAaHAAPTHBIE CUTYAIUH.

— Ha OLEHKY «YIOBJeTBOPHUTEIbHO» (3 Oamna) — oOyyarommuiics
JEMOHCTPUPYET  TOPOTOBBI  ypOBEHb  CPOPMHUPOBAHHOCTHU
KOMIICTEHIIMI: B XOA€ KOHTPOJIbHBIX MEPONPHUSATHHA OIYCKAIOTCS
OLIMOKHU, TPOSBISAETCS OTCYTCTBHE OTHENbHBIX 3HAHWUH, YMEHUH,
HABBIKOB, OOYYArOIIUICS HCIBITHIBACT 3HAYUTEIBHBIC 3aTPyIHCHHS
IpU ONEPUPOBAHUU 3HAHUSMU M YMEHUSIMH TpPHU UX IEpPEeHoce Ha
HOBBIE CUTYAIUH.

— Ha OILICHKY «HEeY/I0BJIETBOPHUTEJIbHO» (2 Oamia) — oOyuaromuiics
JNEMOHCTpUpYET 3HaHUs He Oosee 20% TeopeTHuecKkoro Marepuania,
JOMyCKAaeT  CYIIECTBEHHBIE OMMOKH, HE MOXET II0Ka3aTh
MHTEJUIEKTYalbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeYy/10BJIeTBOpUTeJIbHO» (1 6ain) — oOyuaronuiics He
MOJKET MOKa3aTh 3HAHUs Ha YPOBHE BOCIIPOMU3BEIECHUS U OObICHEHUS
uHbOpMAIMY, HE MOXKET II0Ka3aTh WHTEIUICKTyaJbHbIE HABBIKH
peleHust MPOCTHIX 3a/1ay.

KpuTepuu onjeHKH IpU IPOBEJEHUY 3a4eTa:

— Ha OICHKY <«3a4YTeHO0» — OOYyYarOIIUICS JIEMOHCTPUPYET
JOCTaTOYHBIH  ypOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMH, Ha
BOTIPOCHI TIpenojaBareisi B paMKax HW3YY4EHHOTO Kypca JaeT
MIPaBUJIbHBIE OTBETHI, MOKET JOMYCKaTh HETOYHOCTH, 3aTPYAHEHUS,
HO B IEJOM 3HAHU, YMEHHS M HaBBIKA COTJACHO HW3y4aeMbIM
KOMIIETEHIMSIM YCBOEHBI; Ha 3a4€THOE 3aHATHE MPEICTABICH OTUET C
MPAaBUIBHO  BBIIIOJHEHHBIMHA  TPAKTHYECKUMHU  paboTaMu 110
JTMCLUIUINHE;

— Ha OIICHKY «He 3a4TeHO0» — pe3ylbTaT OOydYeHHs He
JOCTUTHYT, O0yYaroluiicsi HE MOKET MOKa3aTh 3HAHUS Ha YpOBHE
BOCIpOU3Be/IeHUSI U O0BsICHEHUSI MH(POPMAIIUU, HE MOXKET MO0Ka3aTh
MHTEJUIEKTYalTbHbIC HABBIKU PEIICHUS TPOCTHIX 3a/1a4, OTUET HE



MIPEACTABIICH C BHIMOTHEHHBIMH MPAKTUICCKUMU PabOTaMHU 10
IUCLHUILINHE.



ITpunoxenne 3
PABOYAS TETPA/Ib
no nucuuruinHaM: "Teonesus”, "T'eonesus u mapkumeiaepus”, "UmkenepHast
reoge3na’ AN cTyIeHTOB crienmansHocTei: 130400, 130402, 130403,130404,
130408, 190701, 270105, 270109, 270205

®opmynsl st mabopaTopHoid padotsr Ne 5

L + R +180-
1) MO:f1 v=L-MO, y=MO-R-180.- (s
T30) L4+R
2) M0=Q.2 v=L-MO=MO-R - (
st 2T30 ),
3) d=Kncos? v, s h=h+i-1, 5)
h"=0,5Knsin2v=dtgv, G)an,:Hcm.+h;

rae: L uR- oTcyersl Mo BepTHKAIFHOMY KPYTY IIPH MOJNO0XKEHUH €ro clie-
Ba (KJI) u cpasa (KII);
MO — mecTo HyIsl BEpTUKIFHOTO KPYTa;
V — yroJ HaKJIOHA JIMHUY BU3UPOBAHUS (BEPTUKAIBHBIN yrom);
d — TOpHU3OHTANBHOE TPOJIOKEHHE;
N — JaTPHOMEPHBIN OTCUeT (OTCUET 10 peiike) B CAHTUMETpaXx;
K — xo3¢durment autsiHoro ganpHOMepa; K = 100
h — mpeBbImIeHwe; | — BbICOTA HHCTPYMEHTA; | — BBICOTA BU3UPOBAHHUSI,
H,., - BBICOTa CTaHIINM; H,«. — BBICOTa CbEMOYHOT'O
MTUKeTa.



JlaGopaTopnast padora Ne 1
Macmradbl

3ananue. Bwmacmrabe 1:1000 moctpouts TpeyronsHuk ABC 1o aimuHam
Tpéx ero ctopoH AC, AB, BC. OnpenennTs ¢ MOMOIIBIO MOMEPEYHOT0 MacIITada
seicotsl DA, N, N Tpeyromsauka, cooTBeTCTBYIOMIHE TOPH3OHTATBHBIM
MPOJIOKEHUsIM  JIMHUI MecTHOCTH. [locTpoeHue TpeyrobHUKa BBIIOJIHUTE C
rpaduyeckoil TOUHOCTHIO. JIMHBI CTOPOH TPEYTOJIbHKUKA BHIIMCAT U3 Tab. 1 1o
HOMepy paboyero Mecra CTyeHTA.

Tab6muma 1
JUIMHBI CTOPOH TPEYTOJIbHUKOB, M
Howmepa Homepa
pabounx AC AB BC pabdounx AC AB BC
MecT MecT
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 95,28 80,87 | 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 | 83,81 | 68,98
8 73,44 | 61,76 | 50,08 24 100,32 | 85,28 | 70,24
9 7512 | 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 | 75,28
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




Tabiuma 2

HcxonHbie JaHHBIC U PE3YIbTAThI H3MepeHI/Iﬁ

Howmep JnuHbI CTOPOH, M BricoTsl, M
paboue-r AC AB BC ha hs hc
0 MecTa

Ob6pa3zern opopMIICHHS TPEYTOIBHIKA

Cmapocmun A.A. B
CII-05-1 s

1:1000

Hosicuenue. TpeyronbHUK CTPOSIT HA JIKCTE YEPTSIKHOM OymMaru pasmMepom
100x120 MM TIpy TOMOIIM U3MEPUTEISI U TTOTIEPEYHOr0 MaciuTaba ¢ rpaduyeckoit
TOYHOCTBI0. UepTex BBINOIHUTH B KapaHjalle. BepuHel TpeyroabHUKa U
OCHOBaHHMS BBICOT 0003HAYAIOT HAKOJIOM WIJIbI H3MEPHUTEIIS U OOBOJIST

OKPYXXHOCTSAMHU JHUaMeTpoM 1,5 Mm.

PaboTy BBITOTHII CTYAEHT IPYIIIIBL

®damunus, ., 0.)

Mara:




JlabGopaTopnast paboTa Ne 2
Otc4yeTHBIE YCTPOICTBA TEOAOJHUTOB
I TpuxoBoii Mukpockon reogonuTa T30
Ouundpyiite Ha YepTexe ITPUXU TUMOA 1
HAHECHUTE OTCUETHBIH MHJECKC JJISI OTydeHHs
OTCYETa 10 TOPU30HTAIILHOMY KpYTY:
-4ICJIO TPaZyCoOB COOTBETCTBYET HOMEPY
pa pabouero Mecra;
-4HCII0 MUHYT PaBHO KOJIMYECTBY OYKB B
(hamMmIMM, UMEHU U OTYECTBE CTYACHTA.
Ionneli otcuer Ar =

IIxamoBoit Mukpockoi teomoanta 2T30
Hanecnte n onngpyiite MTPUXH TOPH30HTAIFHOTO M BEPTHKAIHLHOTO KPYTOB IS
MONYYCHHST CIEAYIOMNX OTCYETOB. 10 TOPU30HTAIBHOMY KPYTY YHCIIO
rpaaycoB

paBHO HOMepY IPYIITEI, MHO)KEHHOMY Ha 20,
YHCIIO MUHYT — YABOCHHOMY 3HaUCHHUIO HO-
Mepa pabodero MecTa.
ITo BepTHKAIEHOMY KPYTY OTCYET — YHCIIO
otpunarensHoe. Ynucio rpagycoB paBHO
HOMEDPY I'PYIIIBI, YHCIIO MUHYT - HOMEPY
pabouero MecTa CTyJIeHTa.
[TonHbIie oTCUeThI: Ar =

AB:

[TkanoBoi Mukpockon teoaonuta 3TSKII
Hanecute u onngpyiite MTPUXH FOPH30HTAIFHOTO M BEPTUKAIBHOTO KPYTOB [T
MTOYYCHHST OTCYETOB, COOTBETCTBYIOIINX OTCUETAM MPEIABIAYIIErO OTCICTHOTO
YCTpOWCTBA. [TonHbie oTcueTsl: Ar = Ap=

0 1 2 3 4 & [
(lpl”III”IJ"*””II”IJHHIHHJI”II””%”Hllllllllllllllll(l)

0 1 2 3 4 -] [

PaGoTy BBITOTHWI CTYIEHT

I[aTa' 20 r (T'pymma ) ( ammmms, 1., O.)




OCHOBHEIE XapaKTCPUCTHUKU TCOAOJIMTOB

Tabiuua 3

HanmeHnoBaHre OCHOBHBIX

apaMeTpoB TS 2T30 T30
Llena nenenust mum60B (1) T T 10
Ilena neneHust mIkambl ' '
OT-CUETHOI'0 yCTpoiicTBa (4 1 5
)

02 05 05-1
[HorpemHnocTs
OTCYHUTHI-BaHHS 10 TUMOaM
(t) 30" 45’ 45
IleHa nenexus ypoBHs
TIPY aTUAae TOPU30H —
TanbHOTO Kpyra ( T ) ' X

1"30 2 2

ITone 3peHus 3pUTEILHON
TpyOsI (&)

25% 20* 20*
VYBenuueHue 3puTelIbHOI
TpyOHI ( V¥ ), KpaT
Macca TeomonuTa €O mTa-
THUBOM, KI' 8,8 8,0 8,0




JIaGopatopnast padora Ne 3

I/I3Mepe}me TOPU30OHTAJBHOIO yIJIa crnocooom npuemMoB

3ajaHue. BeMOTHUTE U3MEpPEHNE OJMHOYHOTO TOPU30HTAIIBHOTO yIila
CHoCco00M MPUEMOB, OJHUM MOTHBIM IIPHEMOM.

Pabouee mecto N

JleBast Touka No

IIpaBasg Touka Ne

Kypuan
M3MEPCHUS TOPU3OHTAIBHBIX YTIIOB
Jara 20 T. Teomomut No
(Tm)
Ho- Homepa 3HaueHus
Mep | Habmo- | 1 P TOPH30H —
CTaH- | JaeMBbIX MOJIyTIpUEM MOJTyTIPUEM B .
OUU | TOYEK TaJBEHOTO p
KJI KII -
yria
1 3 5
7
2 4 6
Jonyck. PacxoxkaeHue 3HaYCHHN TOPU3OHTAIBHOTO YIJIa B ITOyTIPHEMAax

HE TOJOKHO HNPEBBINIATH y,I[BOCHHOI‘/’I MOTPEIIHOCTHU OTCUUTBIBAHUS 110 J'II/IM6y.

Pa60Ty BBIITOJTHUJI CTYACHT

(rpymnma)

(®amunus, U., O.)



JIaGopatopnast padoTa Ne 4
IToBepku TeopoauTa
3a1aHue. BEIMOIHATH MOBEPKH U FOCTUPOBKY TE€OJIOJIHTA.

Teongonut Ne Pabouee mecTo Ne
(v )

Tun 0TCYETHOTO YCTPONHCTBA TEOI0JINTA

OCHOBHEIE XapaKTCPpUCTUKU TCOA0JIHMTa

1. TorpenHoCTh OTCYUTHIBAHUS 110 TuMOam  t =
2. llena meneHus MUJIMHAPUYIESCKOTO YPOBHS MPH KA IC TOPH3OHTAILHOTO

Kpyra 7= .

3. YBenuueHue 3puTeNbHOi TpYyObI V=
4. Tlomne 3peHns 3pUTEIBHON TPYOBI &£=
5. Macca TeofoamTa co ITaTHBOM m=

IToBepxa Nel
Ycnoue noBepku. Ocb YuruHOpULecko20 ypoGHs Npu aiuoaoe 2opu3oHmanibHo20
Kpyea 00diCHA Oblmb NePNEeHOUKYIAPHA OCU BPAUEHUs. Meo0O0TUmd.

[kana neneHnit aMITyJIsl UIMHAPHYECKOTO YPOBHS

+11
Tabimma 4
OTcueTsl 0 KOHILIaM My3bIpbKa YPOBHS U TOPU30HTAIBHOMY KPYTY
ITomno- OTcueTsl 10 OTcUeTsI 10 KOHIIAM
JKCHHUE TOPU30HTAJb- y3bIpbKa YpPOBHS i= I1+J1 Ai =i 0— i 1
YPOBHS HOMY KpyTry 11 2
JI

1
Y




Hanecure Ha puc. 1 B 0003HaueHHMSX ClieyIOLIEe:
JIz T Il:  ock ypoBH: B nojoxeHUH 1 (ume-
eTcsi);
0CBb YPOBHS B ITOJIOKECHAU 2,
____________________ OHCCEKTPUCY yIIia, 00pa30BaHHOTO
ZIByMS TIOJIOKECHHUSMH OCH YPOBHS;
-+ -+ -+ -+ -0Cb BpalleHUs TEOO0JIHUTA.

VYkakuTe, BBIIOJIHEHO JIM YCIOBUE TOBEPKU U KaK
MIPOU3BECTH IOCTUPOBKY YPOBHS. _

Puc. 1. Cxema pacnoso -
JKEHUsI OCH YPOBHSI U OCH
BpAIICHHS TEOI0IUTA

[ToBepka N2
YcoBue MOBEPKU. BusupHasn ocb 3pumenvHoti mpyosl 00axCHA 6blmb NEPREHOUKY -
JIAPHA OCU 8PAUEHUs 3PUMETbHOU MPYObl.

DopMyab:
L — R = 180.
C=—2 ) Lo=L-—-cC,; Ro=R+cC.
Tabmuma 5
PesynbTaThl HAOMIOEHUI U BEIYHCICHUI
ITonoxenue OTcyeTsl o Ro
BepTHKalb- | R ropusonTansHOMy c
T'o Kpyra Kpyry Lo
L
K1l
KJ
Jlonyck: | ¢ [<2t, rae t - norpemHocTs OTCUMTHIBAHUS 110 TUMOY.



Hanecure B 0003Ha4YCHUAX HA pUC. 2

crenyrouiee:
OCb BPALLCHHs] 3PUTEIIb-
HOH TpyOBI (MMeeTcst);
H — R  — BU3UPHYIO OCh 3pUTEIb-

HOMU TPYyOBI.
[MTokaknuTe Ha pHUCYHKE KOJUIMMAILMOH-
HYIO0 TOTPEUIHOCTh ¢ BHU3UPHOH OCH
3pUTEIBHOI TPYOHI.
YKaxuTe, BBIIOIHEHO JIW YCIOBHE T10-
BEPKHU M KaK OCYIIECTBUTH FOCTUPOBKY
BU3UPHOU

OCH.

Puc. 2. Cxema pacnonioxxeHus
BU3UPHOH OCU U OCH BpPaLCHUS
3pUTENIBHON TPYOBI.

MHoBepkxa Ne3

Ycnosue noBepku. Ocy 8pauyenus 3pumensHoll mpyovt 004CHA Obimb
NepneHOUKYIAPHA OCU 6PALYEHUS Me000IUMA.

OTCcUYeTsI 1o MI/IJIJII/IMCTPOBOﬁ mKane: aL

MM, 4R MM.
| =laL —ar|=

,MM. Bricota h , mostydeHHas U3 HemocpeIcTBEHHBIX
mmepennit, h=2,00m. V=1p/2h =], rne p=206265" - panuan.



VYkaxxute, BHITIOJIHEHO JIM YCIOBHE MOBEPKH U KaK OCYILIECTBUTH IOCTUPOBKY
OCH BpaIICHUS 3PUTEIBHON TPYOBI

[MoBepka Ne4
YcaoBue noBepku. Cpeonsiss 20pu30HmManbHas HUmb CemKu HUmetl 3pumesnbHotl
mpy6wl QONHCHA ObIMb NEPREHOUKYIAPHA OCU BPAUCHUSL MEe0OOIUMA.
VKa)xuTe, BBITOIHEHO JIH YCIIOBHE TMOBEPKH M KAK OCYIIECTBUTH FOCTHPOBKY
CETKU HUTEM.

JlabopaTopnas padorta Ne 5
Ha60op cbEMOUHBIX TUKETOB IPU TAXEOMETPUUECKOH ChEMKE
3ajanue. BrINONMHUTE HAOMIOACHHS IISITH CHEMOYHBIX UKETOB U 00padoTaTh
KypHaI.

Pabouee mecto Ne Homepa cremMouHbIX
ITUKETOB
KYPHAI
TaxeoOMETPUUECKON CheMKHU
Jata 20 r. Teomonut Ne

(v )

CtanuusNe

L= R= MO = i= H.. =
Haneao | OTcuersl o Bricot-H
No| Ne | - JIMM-0aMm v d h I h 136
¢ | mK | MepHBl [TKJI) OTMETKH
T e H, m
paccro- 'K
SIHUS BK
n

JIuM6 OpHeHTHPOBaH O JIMHUU

- 0°00 | - 1 - - [-T - -

PaboTy BBITOTHWUI CTYIEHT

('rpyrma ) (

Damunus, H., 0. )

-10 -




JlabopatopHras pabota Ne 6
IIposoxkenne HUBEJIMPHOTO X0/12 B JIA0OPATOPHBIX YCJIOBHSIX
3aganue. [IponoxuTh HUBENHUPHBIA X0, COCTOSIMK W3 14 cTaHIMH W onuparouuiics Ha qBa perepa. Kaxgomy cryneHty Ha
CBOEH CTaHIMM OTHAOJIONATH JIBE CBA3YIOLIME M OJHY MPOMEXYTOYHYIO TOUKH. B HUBEIMPHOM >KypHaje 3amucarh pe3yibTaThl

TPEHUPOBOYHBIX HAOMIONEHUH M MX 00paboTKH. BEHIMOMHUTE 00pabOTKY HHMBEIMPHOTO JKypHala M COCTABUTH IIPOIOJIBHBIHA
npoduik Tpaccsl aBTOMOOHILHOM JTOPOTH.

OtMmeTka penepa B Havyane xoqa Hu = OtMeTka perepa B KoHIe xona Hk =

CxeMa HUBEJIMPHOTO X0/1a [0 TPAcce aBTOMOOHIBHOM I0POTH

fed o
e ~tr ~
o 1 + + 1 S
& © - [ I NI -t w0 (7.3 O M~ o o ~
o1 X 3 ¥ P P4 7 7 ¥ w P = o
= C c [ — (S c C c C C = C c =
Qﬁ 1 1 1 ‘_I_ 1 1 1 1 1 1 1 1 1 Q
= - - o™ ! [=
@ = N ; = @
o o o o
c =
| 1
KYPHAI
FEOMETPHUYECKOTO HUBESIIUPOBAHHUS
JHara 20 T. Pabouee mecto Ne
No Penepsl, Otcuetsl o perke IpeBbIieHust Cpennue l'opuzont | BeicoTHbIe
CTaH- | NMUKETBI, | 3aA-H | mepea- | mpome- h MIPEBBILICHUS HHUBENHNpa, | OTMETKH,
Uit IIJIFOCBI et a | meit b | xyr. c + - + - M M
1 2 3 4 5 6 7
TpeHnpoBoYHBIC HAONIOICHHS HA CTAHIIUU
No Pemniepsr, OTcYeThl Mo peiike [IpeBblteHus Cpennue Topuzont BricoTHbIe
CTaH- | IMKETHI, 3a1-H | nepen- | poMe- h TIPEBBIICHUSA HUBEIINpA, | OTMETKH,




005051 ILIIOCHL el a Hel b KYT. € + - + -
1 2 3 4 5 6 7
Xon ot peniepa Ne 991 5o penepa Ne 44
1 Pem. 991 0316 0856 540 542,5
IIK 0 4997 5542 545
4681 4686
2 IIK 0 0741 1863 1122 1119,5
IIK 1 5426 6543 1117
4685 4680
IIK 0+50 1107
3 IIK 1 1697 0162 1535 1532,5
IIK 2 6376 4846 1530
4679 4684
IIK 1+50 0393
4 IIK 2 0352 1027 675 674,5
yr. 1 5037 5711 674
4685 4684
IIK 0352
2(ock) [omepeunnk
I+ 20 1618 Nel
JT+20 0900
KonTposbHsie 2494 26550 3065 4673 | 1532,5| 2336,5
BBIYMCIICHUS 2
Ha CTpPaHHUIIE 2655 -4673 -2336,5
0
-1608 | -804,0 -1608 | -804,0| -804,0




_E'[_

No Penepel, OtcueTsl 1o perke [IpeBblienus Cpennaue l'opuzonr | BricoTHBIE
CTaH- | IUKeTHl, | 3aA- | mepe| - TIPEBBIIIECHAS HUBEJINPA, OTMETKH,
banzest TUTFOCBI IpoMe- M M

HAA Hss JKYyTOY. + + -
1 2 3 4 5 6 7 8 9 10 11
5 yr. 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
IIK 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
KoHTponbHbIe

BBIYMCIICHUA
Ha CTpaHUIIC




_-V'[ -

Ne Penepel, OrcuyeTsl 110 perke IIpeBplienus Cpennue Tl'opuzonr | BricoTHBIE
CTaH- | NHUKETHI, 3aZl+ depeﬂ' MPCBBILLICHUSA HHUBEIINpA, OTMETKHU,
Hi IUTEOCHI pome- M M

HAA Hss JKyTOU. + + -
1 2 3 4 5 6 7 8 9 10 11

10 Yr.2 1694 | 2052

IIK 7 6376 | 6735
11 IIK 7 2068 | 0363
IIK 8 6752 | 5046
IIK 7+50 0746
12 IIK 8 0282 | 0932
IIK 9 4963 | 5613
IK 0282
8(och) [Momepeunnk
1+ 20 0538 Ne 2
J+12 1064
JI+20 1522
IIK 8 +50 2172
KoHnTponbhbie
BBIYHCIICHUS
Ha CTpaHuLe




_S'[_

Ne Penepel, Otcuersl 110 pelke IIpeBbImenus Cpennue I'opusonr | BsicoTHBIE
CTaH- | MHUKETHI, 3a1- | Hep€| - MIPEBBIICHUS HHBENNPA, OTMETKHU,
UK TUTIOCBI npomMe- M M

HAA Hss JKYyTOY. + + -
1 2 3 4 5 6 7 8 9 10 11

13 | IIK9 1580 | 1943

IIK 10 6262 | 6627
I1K 9+50 2578
14 | IIK 10 2078 | 1434
Pem. 44 6761 | 6115
KonTponbhbie

BBIYUCIICHUS
Ha CTpaHHUIIe

CyMMa CpeaHUX MPEBHIIIEHUH 110 BCEMY XOIY

HUBEJIMPHBIX PENEpOB

BBICOTHAs HECBA3Ka

Hx — Hpy

thp_ = [ Jmm. Pa3HocTb BBICOT

MMm. [Tonmydennast

fo =D Nep. — (Hix —Hir) = Do
Afn =10/N = D,

I[OHYCTI/IMaH BBICOTHAas HCBsA3Ka

Jlata

( dammns, 1., 0. )

20____

PaboTy BBITOIHMI CTYJIEHT

rae N — 4KuciIo CTaHIMA.

(I'pynmna )




_9'[_

IIponoabHblii Ipoduiib TPACChl AaBTOAOPOTH

BEPTUKAIbHBIN

MacmraOsr:
ropm3oHTanbHEIH 1: 5000

1: 500

vy

PasBepHyTbIit
o

IJ1aH

0] o
MECTHOCTH

Ky-

map -

nawt:

nawHH:

n

o
VkioubI, %0

HUK

[TpoexTHbie
OTMETKH, M

dakTHueckue
OTMETKH, M

]
PaccrosHus, M|
ITukeTsr

6

100



Paboty BBINOIHWI CTYJEHT

(Tpymmna )

( ®amuus, 1.,0.)

Jlata

20



JlabGopaTopnast pabota Ne 7

IMoBepku HUBeMpa
3ajaHue. BrImomHUTE NOBEPKU U I0CTUPOBKY HUBenupa H3. /IBa cTyaeHTa BBINOI-HAIOT IOBEPKU OJJHOI'O HUBEJIHpA.

Husemup H3  Ne
Pabouee mecto Ne

OcHOBHBIE XapPaKTEePUCTUKH npnﬁopa

1. YBenuueHue 3puTenbHON TPYOBI V =30,5%
2. LleHa JeNeHus [UIHHAPHYECKOr0 KOHTAakTHOTO ypoBast 7 = 15

3. KosdpuimenT HUTSHOTO TaTbHOMEpa K =100
4, Macca, Kr :

- HuBenupa - 2,0;

- ¢ytmpa - 2,0;

- mratuBa - 3,5.

IToepka Ne 1
YcnoBue noBepku. Ocb Kpyeno2o yposHs 00a)CHA Dbimb NAPALIENbHA OCU 8palye-
HUSL HUBeaupa.
BrinosiHeHO 11 ycnoBHE NEPBON MOBEPKU?

Kaxk ocymecTBUTh I0CTUPOBKY KPYTJIOTO yPOBHS?

IToBepka Ne 2
Ycnorue noBepku. Cpedwsisi 20pu30HMAIbHAS. HUMb CeMKU HUMell 3pumeivHou mpyowvl 00CHA Oblmb
nepnenouKyIApHa Ocu 8paujenus Hugeaupa.

OTcueTsI 110 pelike: ag =Ll ar="Ll

BrimonHeHO 1 yCioBHUE BTOPOii OBepKU?

Kak ocymecTBUTh IOCTHPOBKY CETKH HUTEH?

[ToBepka Ne 3
Ycnosue nosepku. Ocb YunruHOpULECKo20 YPOGHS U BUZUPHAS OCb 3pUMETTb-
HOU mpy6bl 00NICHBL HAXOOUMbCSL 6 OMEECHBIX NAPATNIENIbHBIX NAOCKOCHIAX
npU 0OMBECHOM NOJOACEHUU OCU BPAUEHUS HUBEAUPA.

b+ b
JlaHHbBIE HAOIIOIEHII: b = [ Koutpons % =b =+ 3um
br = Jonyck | bz — b |[< 8mm

b =

BeInonHeHo 11 ycnoBue NoBepKu?
Kak ocymmecTBUTh IOCTHPOBKY LIMINHAPHUECKOTO YPOBHS?




IToBepka Ne 4 (ocHOBHas )
Ycaosue noBepkH. Ocb YunuHOpUIecKo20 ypoeHs O0NHCHA Obimb NApalenbHA
BUSUPHOU OCU 3pUMENbHOLL MPYObI.

CxeMa HaOIOIEHAI

e X CRY e
Cranuus g [ by bz{ }I-‘ |
Craamms |l I [ I Cranmus |l
Cranuus [ \ D | I D
- >t - >
| | I
-18-
DopMybL: hz=1i1—by
' [ 1 [ 1 [ 1 I 1
: 4D .
ho=1i> —hy: Tonyek | X< 5
75
hiz + ho hz—h
X= 5 : h="1""0-  phy=hy + X . Konrpoms X = hy  —h.
[Nocne ucnpaBieHus ypoBHSL:
' H b r 4_
XxX'=h +h , rme h=i —D, | X" < .
i K K 3 3
75
KypHan HaOIr0JeHUN 1 BEIYHCIICHUH
Ne Ne OtcueTsl [peBsI- Cp. mpe- | Cxema HabOmrOACHUS
CTaH- | TO- 10 peiike MICHUS BbllleHUsA | Bwrumcienue X
Ui | 4ek i b +h £ hep,
lo .
—
D
X = L1, mm
D=[1wm
4D
= , MM
75
HuBenupoBaHue nocie UCIpaBIeHUs] yPOBHS bo = y MM
h = , MM
X'=, mm
BrImoHeHO 1 ycI0BHE MTOBEPKU?
Kak ocyIiecTBHTb IOCTHPOBKY HUJIMHAPHYECKOTO YPOBHS?
Hara 20___r.  PaboTy BBIIOJHUI CTYAEHT
( ®amunus, U.,0.)

-19 -



Jlabopatophas padora Ne 8
IloaroroBka NMKETAKHOIO KYPHAJIA NI Pa30MBKH NMHKETAKA 110 OCH

3aganue. CoCTaBUTH BEAOMOCTH NPSIMBIX U KPUBBIX. B cooTBeTCTBHY C

YIJIOB, HAYaAJIO M KOHELl Ka)KA0M KPYroBOM KPUBOM € yKa3aHUEM HIIEMEHTOB

1. BemoMocTb NPSIMBIX U KPUBBIX
Yraom Paccrosausa, m
Ho- Teomo- | IloBopoTHBIE Jupek- Mexny | IIpsmbl
MeEp JINTHOT | YTJIBI TPAcChl LIUOH- PymOn1 BEpLIK- | €
yr— |o npaB | JieBbl | HBIE HaMu BCTaBK
t:} xXoza BIC e Hu
p 0 Ox A r s p
(ipaBsr
e)
1 2 3 4 5 6 7 8
HI
334,72 | 236,63
1 127° 52°
45’ 157
2
3
4
KT
Kont- | 20y, ¥s,2p
>0, Ox—Oy ¥s-37
poJib
20,20,
QDopMan,I; l) 91‘[ = 180°- [3, 2) 9J‘I =[5 - 1800, 3) 2611— Zeﬂ: Ox— 0y
2. TlukeTakHBIH XypHAI
-mk 4 0=52°15" -k 8
R=200
BV, T=98,09
3+34,72] -uxk3 K=182,39 - K 7
b= 22,76
HK, H=13,79
2+36,63 | -mk 2 - fIK 6
-mk 1 - TIK § -
KK
-uk 0 4+19,02- 1k 4 -
-20 -

aBTOMOOMJIBHOM JOPOTH C KPYTOBBIMH KPUBBIMH.
MUKETa)KHBIM HAUMEHOBAaHUEM HAHECTHU B MUKETAKHOM JKypPHAJe BEPIUIMHEI
3aKpYTJICHUI.

-1k 12

-mk 11

-1k 10

nk 9

K 8



OeMeHTHI 3aKpyTIeHUH

IIukeTaxHOE ONOKECHHUE

Pa- | Tan- | Kpu- Ho- buc- | Hauan | Konnos | Bepum | Ho-
Jd- | reHC | Bas Mep CeK- KPHUBBIX | KPUBBIX | H Mep
yc TpHca YTJIOB yr-
1a
R |T K i b [K(ux) | IK(xx) | ITK(BY)
9 10 11 12 13 14 15 16 17
0 HT
200 | 98,09 | 182,39 | 13,79 2+36,6 | 4+19,02 | 3+34,7 1
22,76 | 3 2
2
3
4
KT
2%
T P
2K P +K 2XT-2K

4)L=Xs-3)[=3P+XK;

5) X =257 2K.

L — anuHa Tpacchl

-1k 16

-k 15

-1k 14

-k 13

-k 12

-k 20

-k 19

- 1k 18

-1k 17

-k 16
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nK 24

nK 23

nK 22

nk 21
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BOITPOCHI K 3AILIMTE JIABOPATOPHbBIX PABOT
JlabopaTopHras padota Ne 1
Uto Ha3BIBAETCS MACIITA0OM IIaHA MIIA KapThI?
Yro Ha3bIBACTCS YUCICHHBIM MaCIITa0OM IlIaHa MM KapThl?
[Mepeuncnute CTaHIAPTHBIC YUCICHHBIE MACIITAOBI TOMOrPa)UUSCKUX KapT.
Pacckakute NPHHIMI OCTPOCHUS ITONIEPEYHOr0 MacmITaba.
[TpuBenute GopMyny HaUMEHBILETO JeNCHHS IIONIEPEYHOro MacmITaba.
Uro Ha3bIBaeTcs rpadpuaeckoil TOYHOCTHIO?
Uto Ha3BIBAETCS TOYHOCTHIO MaciITada IyIaHa M KapThl?
JlabopaTopHras padota Ne 2
[Tepeuncnute THIIBI OTCUSTHBIX YCTPOICTB TEOJOIUTOB.
YT0 Ha3bIBACTCS LICHOW JeNeHHs THMOa?
[epeuncnure OCHOBHBIC ITPABHIIa OOPAILCHHUS C TEOIOIUTOM.
YT0 HA3BIBACTCS HKCUCHTPUCUTETOM AU bI?
Jlabopatopnast padota Ne 3
1 PacckaxuTe 0 moCe10BaTeIbHOCTH H3MEPEHHSI TOPU30HTAIBHOIO YIjIa CIOCOO0M IIPHEMOB.
2 [Toyemy TrOpH30HTAIBHBIC YITIBI U3MEPSIOT IIPH IBYX MOJIOKECHHAX BEPTUKAIBHOTO Kpyra?
3. Kak yuecTs BIMsIHUE IEHTPUPOBKU U PEAYKIIMH HAa U3MEPEHHBIA TOPU30HTAIbHBIHN yron?
4 [TouemMy HEOMYyCTUMO HABOWTH 3PUTENBbHYIO TpyOy Ha ColHIle 63 CBEeTO-

Nooak~owdE

HopPE

¢unbTpa?
JlabopatopHas padota Ne 4
1 JIs kaKoi ueau CIy>KUT TeOA0TUT?
l HazoBure THIBI TEOJOTUTOB.
§ Ha3zoBwure gactu Teomonmura.
A [epeurcauTe OCHOBHBIC OCU ¥ TUTOCKOCTH TEOJIOJIMTA M UX B3aUMHOE pac
MOJIOKCHHE.

) UYro Ha3bIBaeTCst BUSUPHOM U ONTUYECKON OCSIMU 3pUTENBHON TPYObI?

b W3 KaKuX ONTHYECKNX KOMIOHEHTOB COCTOSAT 3pUTENBHBIE TPYOBI C BHYTPEHHUM
¢dokycupoBanuem?

1 Kak moarotoBuTs 3puTensHy0 TpyOy s HAOIOACHUT?

§ Kak ycTpaHnTh Mapaymiake CeTKH HUTEU 3pUTENBHON TPYObI?

g Uro Ha3pIBaeTCs yBEIMUYEHHEM 3pUTEILHOM TPYOBI M KaK OHO OTpenessieTcst?
UTto Ha3bIBaeTCs MOJIEM 3PEHUS 3pUTENILHON TPYOBl U KaK OHO OTpeenseTcs?
UYro siBIIsSI€TCS OCHIO LMTMHAPHUYECKOTO U KPYTJIOTO YPOBHEH?

UTo MOHMMAIOT 1OJT YyBCTBUTEIFHOCTHIO YPOBHS?

[lepeuncaure yCIoBUs MOBEPOK TEOMOIUTA.

i Kax BBIMOTHUTH OCHOBHYIO TIOBEPKY TE€OJ0JIMTA U IOCTUPOBKY YPOBHS MPU  aIA/IAIe
TOPU30HTAIBLHOTO KpyTa?

0
I
!
}

JlabopaTopnas padorta Ne 5

1. Kak opuenTnpoBath 1MM0 ropu30HTAIBLHOTO KPyTa 110 JIMHUH MECTHOCTH?
2. [Mopsiok pa®oThl HAa CTAaHIMH NPU HAOOpe ChEMOYHBIX ITMKETOB B IIPOLIEC
Ce TaXeOMETPUIECKOH CheMKH MECTHOCTH.
3. Uto Ha3bIBaE€TCS MECTOM HYJISI BEPTUKAIBHOTO KPYra, KaK OHO OTPEAEISIeTCS U MOKAKIM
(dbopmynam BeraucIsieTcs?
4. Uro Ha3bIBaeTCs YoM HAKJIOHA JIMHUW BU3MPOBAHUS U 110 KaKUM (opmy
JIaM OH BBIYHUCIISETCS?
5. Kaxk onpenensercs K03 QUIUEHT HUTSHOTO JTAJIbHOMEPa MOJIEBBIM ClIocoo0oM?
6. [To xakoif hopMyIIe BEIYUCIAETCA TOPU3OHTATIBHOE MIPOJIOKEHIH INHIH,
HM3MEPEHHON HUTSHBIM JalbHOMEPOM?
6. Uro Ha3bIBaeTCst aOCOIIOTHOH, YCIIOBHOM U OTHOCUTEIBHON BBICOTAMH?
7. Hanwmmre ¢hopMyss! BEIYHCICHNS TPEBBIIICHNH, OTIPEAETIEMbIX TPUTO-

TE€OMETPHUUECKUM HUBEIHPOBAHUEM.
Jlabopatophas pabdora Ne 6
1. Pacckaxure o mopsake paboThl Ha CTAHIIUH IIPH MTPOJIOKEHUH HUBEIUPHOTO
xoza.
Uto Ha3bIBaeTCS PA3HOCTHIO IATOK (Pa3HOCTHIO BBICOT HOJICH) HUBEIIMPHON perkn?
Kakoe nomyckaercs kojebaHne pasHOCTH MSTOK W IPEBBIIICHNH HA CTaHIUK?
Kakne ToYKy HUBEIMPHOTO X0/1a HAa3bIBAIOT CBS3YIOMIMMH U TPOMEXYTOUHBIMH?
ITo xaxoi#t popmyIe BEIIHCIAETCS AOIMYCTHMAs HeBsI3Ka HUBEIIMPHOTO X0 1a?
Uto Ha3pIBaeTCS YKIOHOM JIMHUHM MECTHOCTH H IO KaKUM (OpMyJIaM OH BBIYHCIIAETCS?

ok wN

Jlabopatophas pabdora Ne 7
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Urto Ha3bIBaeTCs MOBEPKOM U FOCTUPOBKON TEXHUYECKUX CPEICTB U3MEPEHUN?
[Tepeunciure yciioBust oBepok HuBenmupa H3.

Kak BrimonHsieTcss OCHOBHasl oBepka HuBenupa H3?

[epeuncnure yacTu HUBenupa H3.

Jist ero y HEBENHpa MpeIHa3HaueH JIeBalHOHHBINA BHHT?

Kak mpuBecTH B 0TBECHOE TIOJIOKEHUE OCh BpaIlleHHs HUBEIHUpa?

I

JlaGopatopHas pabota Ne §

Urto Ha3bIBAETCS MUKETOM, ITIOCOBON TOUKON?
[lepeuncnure 3neMeHThl KpPYrOBOM KpUBOM U IJIaBHbIE TOUKU HA KPUBOM.
HazoBure cioco0s! pa30MBKH KPYTroBOH KPHUBOIL.
Kaxk BbImonHsieTcs netanbHast pa30MBKa 3aKpyIiIeHHH CiocoOOM MpsiMo-
YTOJIEHBIX KOOPIMHAT?
Yro HazpIBaeTCs NPOQUIIEM JIMHIUA MECTHOCTH?
Urto moHUMAIOT 10T pabodeii OTMETKOH 1 KaK e BEIYUCIUTE?



KonTtponbHas paboTa 1Mo COCTaBICHUIO COBMEIICHHOTO TIaHA
TEOJOJMTHON M TaXxeoMeTpHIeckor cbeMok B MaciTade 1:1000 ¢ ncnonp3oBanueM reoaesndeckoro manxo [ 1O.

XyHmxKya

JUISL CTYJICHTOB CTPOHMTENILHOTO U TOPHOTO (haKyJIbTETOB, H3Y4aIOIIUX AUCHUILTHHY «HKEHEepHAs Te0ae3us.
Marnautoropcek, m3a. MI'TY um. I''1. Hocoga, 2001, 14 c.

3aaHue BbIIAHO CTY/L

( ®amumus, U., O.)

Jara

BrluncieHnue BeICOT BCPUINH TCOAOJMTHBIX XO10B

(Tpynma)

20

Howmepa Bepiuux IIpeBblimenus OtMmerku Howmepa Bepiuz IIpeBbimenus OtmeTkH
TEOIOTUTHBIX h, M BBICOT TEOOJUTHBIX h, M BBICOT
XOJI0B H,m XO0JI0B H,m
6
+2,07
26 26
- 6,06
+5,45
69 38
- 8,10
65
Dopmynbel 1 0003HAYCHHUS:
H 26 = Ho + 2,07; Heo = H 26+ 5,45; Hes = Heo— 8,10; Hss = Hzs—6,06
L + R —180.
MO =L;;
2
v=L-MO; v=L-(MO+360.), ecimlL>90 d=ncos?v;, h'=dtgy,
h=h"+i-1,
H NHKETA — Y\ cranmmm + h, rie MO — MecTo HyJIsl BEPTHKAIBHOTO KPYTa; V — yroil HaKJIOHA JINHUA
BU3UPOBAHMS;

L, R - oTcuersl o BEPTUKAJIBHOMY KPYTY IIPU €ro IMOJIOKECHUU CJICBA U CIIpaBa; i — BEICOTA TCOJ0JIUTA, | — BEICOTA

BU3UPHOM Lieu.

Ipumeuanue. ®opMynsl 1uis

d, h' u d mpusenens! qs koaddurrenta vursiHoro naapHomepa K= 100.
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CXEMA TEOJOJMTHEIX XOJ0B

26=

BEJIOMOCTE Me 1
BEMHCHEHHA KOODIHIAT BEPIIHH JAMKHYTOrO TEOIOIHTHOIC XOna

» Iy yras Hop Topvson- | Tipeag ’ Honyp Bnpspa- | TIpHpariecis KooppsaT Ne
{Dpaie) HLI® YT L Pymbu (Bareac MEHIHY KOOp ) Koopauuarm
Bep- , Bep-
O | (8) | rare (B) @ r o d xAre | £Ayu | £Viu | tVym | tAxen |zAyen| HXow Y. u
1 2 3 4 5 3 7 g 9 10 1L 12 13 14 15
B SamicHyTeil TeogonATRLIN Xog o1 T. N2 26 pe 1. Ne 26 ¢
26 | 1207 2%
13393
©® ST 02,5 &
90,80
[} 176 1301° a5
101.79
77 | 189128 kil
81,48
X 90° 48,1 x
9588
x, | 1220194 % Xz
1710582
X 104,00 X3
] 98° 442 [
342
26 B s I Ty~ p S ° 0 2%
Zh
Zh 3
W, =l0Wn=t . f,=FAx f=Fan  Li={fl+f =t L;; N = 2000
S
. - Jf J,
Jo=FPn-Thri TBn=BitBy+-+fi TP =180(n-2). vy, = ~it ey 3
BBMHCIIHIL CTYAEHT Jara 20

(Tpyana)

Paouzx, X,0.)




BEZOMOCTE Ne 2
BRMHCICHAR KOOPAHHAT BEPITHH AHAI CHAILHOI'O TEODOTHTHOTO X048

Na | Topwsormamante yrm Mrpexipzon- Topemou- | Ipwp 1 | Homp B TIpHIpa- TpupameHHs KoopaHHaT
(npaBue) MBS YOI Pymbar TABELIE (Barmas nerene) ITOHHA KOOPHHIT (Mcrpagnan ) KoopaAMHATS M
Bép- N - TIPO KL . Bep-
| e (8) | e (B2 | O S I Bt el Bl B B M T - T
Pl 2 3 4 B 6 7 ) 9 10 11 12 13 14 15
|
| Anaronaneuni#i TeononuTHbR x03 0T 1. M 26 ao 1. Ne Xy
o 7 6
,,,Oﬁ_{ L
|28 1 20* 024 I ! 26
‘ ; | 2045
© 38 - 126°756 38
i 145,98
X2 | spapp ' TAx= | Fay= EVew | ZVpn | Laxp- £ A= £
o Xx-Xn, Yr-Yu = = %
P 2 Bn =B+ 4By K= b= Li=2M-0ae-dn) . f, =Y Ay-(Fx-Tu),
Y P rag +180°n-a,:
h fo=YB,-38 i ersy £ 1 1 1
4 T T = [P ; Er R <
72 /. Fer g P oPf T 1000
BEMACIIFUT CTYZAEHT ara 20
{Tpynma) @z, 0, 0. ) I[
ABPUC
TEOAONMTHOR CbEMKM
3 <O 85O
/ /
x3dy / !
Bnp. o !
18,1 meneds., 18,0 ‘a
pad 14,0 S - J'
TS (LnTLA L E Y
1,0 [ I . 40,0)1 °I]
o, = 'l' *ﬂ.ll]JIlllllllll "h’dlﬂﬂ\ (lz. ) (;4’0} '(_.JDIHI}:IIJELIE I'I
S 10, ¥ 19,0 T [ X K Y
t‘ﬁ 4,0 g 5,0 ~ Ir T T
: |
| Mem. I o
l 1 beooe
“:} 2,0 1 ?,077 ) 1M f":l izl‘ziu” 1 .
Y STTTETTRTE T 40,0 [ P
FIEIT TR R
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ABPUC
TaxeoMeTpuyeckoRt ChEMKK

~wemme—p--o-- Tanbser
———————— —+»-— Boaopassen
— 3 Hanpamnesus cuara
© 45 Chemounstil NHkeT i

il Ll L

| ras 72 i : i
TR | o JRe A B AL
X2

J)KYPHAJI CHEMOYHBIX TTMKETOB

Ho-m | Ho-m | Orcuérer | HansHo- | ['opu- OtcuéTnl Onucanue
epa epa 10 TOPH- | MEPHBIC | 3OHT. 1o v h’ I h H,m pacrosioxe-
CTaH- | NUKe- | 30HTalb- | paccrosi- | MpOJIO- | Bep-THUKA HHS KOHTYD-
Ml | TOB HOMY HUS KEHHS | Jb-HOMY HBIX TOYEK
Kpyry n,cm d, | xpyry L ( mUKeToB )
M
Crannus Ne 6 i=1,38
R=174°38" L= 5°24° MO=+0°
01’
JImM6 opHeHTHPOBAH MO JIMHUH 6 - 26
6 26 0° 00’
7 500 29 28,5 353°15" | -6°46" | -3,39 | 1,14| -3,15
7 500 23 22,8 35251 -510 - - - - Yron
neca
8 115 45 44,6 354 24 -5 37 -4,39 | 1,23 | -4,24
87 430 60 59,0 352 31 -730 - - - - I'pyHT. Dop.
8° 432 50 49,0 35141 -8 20 - - - - Jles. Geper
9 20 00 56 55,6 354 59 -502 -4,89 | 2,28 | -4,79
9 18 00 48 47,1 35216 | -745 - - - Kontyp
OCTpOBa
9° 21°30° 47 46,3 35303 -6 58 - - - - [Ipas. 6eper
o 34 00 51 50,2 352 36 -725 - - - - Konryp
ocTpoBa
or 26 00 55 53,9 35201 -8 00 - - - - Konryp
ocTpoBa

JKYPHAJT CHhEMOYHBIX ITMKETOB




Ho-m | Ho-m | Orcuérer | [Jambuo- | T'opu- Otcuérs Onucanue
e- epa IO TOpH- | MEpHBIE | 30HT. o v h” I h H.M | pacnonoxe-
pa IHKe- | 30HTAJb- | PaccTosi- | HPOJO- | BEP-THKA HHS KOHTYP-
CTaH- | TOB HOMY HUSA KEHHUs | JIb-HOMY HBIX TOYEK
uit Kpyry n,cm d, | xpyryL ( IMKeTOoB )
M
6 9 31°36° 49 48,2 352°29" | -7°32° - - - - I1pas. Oeper
9°1 39 10 60 58,9 352 19 | -7 42 - - - - Konr. octpoBa
9% 41 30 55 54,0 352 03 | -7 58 - - - -
5| 80 10 28 27,6 353 19 | -6 42 | -3,24 | 1,14 | -3,00
10| 59 07 39 38,4 352 48 | -7 13 | -4,86 | 1,20 | -4,68
19| 42 31 72 71,6 355 37 | -4 24 | -552 | 1,36 | -5,50
41 92 15 54 53,5 354 17 | -5 44 | -536 | 1,27 | -5,25
12| 76 05 63 62,3 353 57 | -6 04 | -6,65 | 1,32 | -6,59
11| 64 32 65 64,2 353 45 | -6 16 | -7,10 | 1,32 | -7,04
3 87 29 71 70,4 355 01 | -5 00 | -6,16 | 1,36 | -6,14
13| 67 45 89 88,4 355 10 | -4 51 | -7,50 | 1,44 | -7,56
18| 60 30 103 102,5 356 05 | -3 56 | -7,04 | 1,52 | -7,18
2 97 03 98 97,6 356 06 | -355 | -6,69 | 1,49 | -6,80
1 93 32 112 1115 356 13 | -3 48 | -7,41 | 1,56 | -7,59
14| 78 15 113 112,3 355 41 | -4 20 | -851 | 1,57 | -8,70
6" 45 00 52 51,0 351 51 | -8 10 - - - - [Ipas. Oeper

J)KYPHAJI CHEMOYHBIX TTMKETOB

Ho- Ho- Otcuérel | HansHo- | [opu- OtcuéTnl Onucanue
Me- Mepa | 1O TOpH- | MEpHBIE | 30HT. 10 Bep- v h” I |h HM | pacmomosxe-
pa IHKe- | 30HTAlb- | PAaccTOsA- | HPOJO- | THKANb- HHS KOHTYP-
CTaH- | TOB HOMY HES KEHUSI | HOMY HBIX TOYEK
J070%1 Kpyry n,cm d,m | kpyry L ( TUKeTOB )
6 6° [ 51°06 59 57,5 351° -9°00° - - - - JleB. Geper
01’

6" 5931 62 60,4 350 59 -902 - - - - Jles. Geper

6" 6333 61 59,3 350 26 -935 - - - - IIpas. Geper

6" 6911 68 65,9 349 39 -10] - - - - | Konr. octposa

22
Craunus Ne 26 i=1,37

R=176°56"L=3°08" MO =+ 0° 02’

JIumO opueHTHpPOBaH 10 J1HUK 26 - 29

26 69 0°
00’
25 173 00 15 15,0 357°56" | -2°06" | -0,55 | 1,08 | -0,26
24 172 15 29 28,6 353 22 -640 | -335 | 1,14 | -3,12
27 14 16 24 23,9 356 48 -314 | -135 | 1,12 | -1,10
22 126 15 48 47,6 354 40 -522 | -448 | 1,24 | -435
21 11504 64 63,4 354 33 -529 | -6,08 | 1,32 | -6,03
23 106 32 51 50,7 35520 -442 | 416 | 1,25 | -4,04
20 116 11 76 75,6 35549 -413 | -556 | 1,38 | -5,57
31 97 03 53 52,5 354 26 -536 | -514 | 1,27 | -5,04
J)KYPHAJI CHEMOYHBIX TTMKETOB
Ho-m | Ho-m | Orcuérer | Jameno- | I'opm- Otcuérs Onwucanne
epa epa [0 TOPU- | MEPHBIE | 30HT. o v h” I | h H,m pacrosoxe-
CTaH- | MUKe- | 30HTaJb- | Paccros- | MpOJO- | Bep-THKA HHS KOHTYD-
uuii | ToB HOMY HUS KEHUS | Jb-HOMY HBIX TOYEK
Kpyry n,cm d,m | kpyry L ( mUKeToB )
26 30 85°45° 41 40,7 354°40° | -5°22" | -3,83 | 1,20 | -3,66




29 75 43 47 46,6 35456 | -506 -4,16 | 1,23 | -4,02
26* 126 00 29 28,9 35644 | -318 - - - - I'pynT. mopora
42 215 44 44,0 113| +111 | +0,91 | 1,22 | +1,06
43 8 00 59 59,0 004| +002 | +0,03 | 1,29 | +0,11
41 38 45 41 41,0 3585 | -106 | -0,79 | 1,20 | -0,62
44 26 15 54 54,0 35842 | -120 | -126 | 1,27 | -1,16
28 110 40 20 19,7 35258 | -704 | -245 | 1,10| -2,18
Cranmus Ne 65 i=1,40
R=174°46" L= 5°14" MO=
0°00"
JInMO6 opreHTHPOBAH 1O JTUHUH 65 — 77
65 77 0° 00’
51 8130 38 358° 157 1,19
56 66 07 25 353 06 1,12
66 164 03 13 356 20 1,06
64 245 07 13 353 06 1,06
J)KYPHAJI CBHEMOUYHBIX ITMKETOB
Ho-m | Ho-m | Orcuérsl | Jansuo- | I'opu- Otcuérh Onucanue
epa epa 10 TOPH- | MEPHBIC | 3OHT. o v h” I h H,m Pacnonoxe-
CTaH- | MHKe- | 30HTaJb- | paccros- | MPOJNO- | Bep-TUKA HHS KOHTYD-
oM | TOB HOMY HUS JKCHUSI | JIb-HOMY HBIX TOYEK
Kpyry n,cm d,™m | kpyry ( mIKeToB )
L
65 63 264° 45’ 21 353°24° 1,10
61 318 30 38 351 44 1,19
62 357 46 41 354 16 1,20
50 34 30 51 355 33 1,26
58 356 00 84 353 07 1,42
60? 331 30 66 351 02 1,33 JleBrrit Oeper
60" 348 30 78 352 20 1,39 JleBrrit Oeper
60" 344 20 82 352 08 - - - - | IIpassrit Geper
60 31500 62 35118 1,31
60° 328 06 73 351 46 - - - - | IIpassrit Geper
71 118 30 21 358 33 1,10
Cranuusa Ne 69 1=1,36
R=170°16" L= 9°42" MO=-0°
01’
JImm6 opueHTHpOBaH N0 JUHUK 69 — 65
69 65 000
53 5115 62 356 34 1,31
54 37 46 52 354 05 1,26
JKYPHAJT CHEMOUYHBIX ITTMKETOB
Ho-m | Ho-m | Orcuérel | HanbHo- | I'opu- Otcuérsl Onucanue
epa epa 10 TOpU- | MEpHBIC | 30HT. o v h’ I h H,m | pacnonoxe-
CTaH- | NMHUKe- | 30HTalb- | paccrosi- | IMPOJIO- BEp-THKA HUS KOHTYD-
i | TOB HOMY HUS JKEHUS Jb-HOMY HBIX TOYEK
Kpyry n,cm d,m Kpyry L ( mukeToB )
69 55 25° 157 77 354° 147 1,38
52 29 30 89 355 52 1,44
68 | 358 45 45 355 32 1,22
67| 342 06 63 354 04 1,32
70 31130 27 354 19 1,14
Cranmus Ne 38 i=1,42
R=176°31" L= 325 MO=-
0°02"
JIumO opueHTHPOBaH O JHMHUH 38 — X2




38 X2 0° 00’

40 149 00 29 3°05° 1,14

39 136 15 10 352 30 1,05

34 75 05 15 350 40 1,07

46 209 00 17 353 06 1,08

J)KYPHAJI CbEMOYHLIX [TUKETOB
Ho-m | Ho-m | Orcuérer | JlansHo- | I'opu- Otcuérsl Onucanue
epa epa IO TOPU- | MEpHBIE | 30HT. o I HMm | pacnonoxe-
CTaH- | MMKe- | 30HTaJb- | PaccTod- | IpPOJO- | Bep-THKA HUSI KOHTYP-
oM | TOB HOMY HUS JKECHUSI | JIb-HOMY HBIX TOYEK
Kpyry n,cm d,m | xpyry L ( IMKeTOB )
38 451 169°00° 57 1° 44’ 1,28

48 | 299 31 37 352 46 1,18

49 273 00 33 355 46 1,17

57| 251 00 39 355 20 1,20

32 56 30 25 356 04 1,12

58| 300 08 54 354 23 1,27

33 69 30 21 355 55 1,10

16 22 02 39 356 26 1,20

17 4 45 66 355 54 1,33

15 1 30 59 355 50 1,30

35 13 15 20 349 08 1,10

37| 315 15 18 351 42 1,08

36| 325 16 48 353 54 1,24

47| 275 10 18 350 04 1,09




PABOTA C HUBEJIUPOM
1. Tunbpl HUBEJIMPOB, UX YCTPOHCTBO

Hueenuposanuem HazpIBaeTCs BUJ T'€0JE3MYECKUX PA0OT 110 ONPENENICHHUIO BBICOT (AIBTHTYJ) TOYEK 3€MHOI
moBepxHOCTH.  HuBemupoBaHHe,  BBINOJHAEMOE  TOPU3OHTANBHBIM  Jy4OM  BH3MPOBaHHs,  Ha3bIBaeTCA
TEOMETPUYECKUM.

I'eonesnueckre mpubOpHI, peJHa3HAUYCHHBIE JUTS IPON3BOJICTBA TEOMETPUIECKOT0 HUBEJIIMPOBAHHS, HA3bIBAIOTCS
nusenupamu. HUBeIUpsI IPUMEHSIOT B KOMIUIEKTE C IByMsI HUBEJIMPHBIMU peliKaMu.

CornacHo JeHCTBYIOLIEMY CTAaHAAPTY HUBEIUPHI ACTATCA M0 TOYHOCTH Ha TPU TPYIIIBL:
1) BbicokoTounsle (HO5, H2 ™), npenmasnauennbie juis HusenupoBanus 1 u Il kmaccoB B
TOCYyJapCTBEHHBIX T€O0AE3MUYECKUX CeTSIX, Ha TeO0JAMHAMHUYCCKHX IIOJUIOHaX U IPU BBICOKOTOYHBIX
HWHKCHEPHO-TE0Je3MIECKNX PaboTax;

2) tounsle (H3, H3KJI), mpumensemsre mus muBenmpoBaHus III m IV kimaccoB m WHXEHEpHO-
re0/Ie3NUECKUX N3bICKAHHI;
3) texanueckne (HS, H10), ucmompsyemble TpH CO3MaHUH TE€OAC3WYECKOTO OOOCHOBAHUS IS

TonorpaYecKux ChEMOK M TEpEeHECEHHs B HaTypy HPOEKTOB CTPOUTEIHCTBA MHKEHEPHBIX COOPYKECHUH,
IPY MIPOM3BOJCTBE CTPOUTEIHHO-MOHTAXKHBIX PaboT.
ITo crocoOy mpuBeneHNsT BUSUPHON OCH 3pUTEIBHON TPyOBI B TOPH30HTAIBHOE ITOJIOKEHHE HUBEIHPHI BCEX
TUIIOB BBIITYCKAIOT B JIBYX MCHOJHEHUAX:
1) ¢ ypoBHeM mpu 3puTeibHOU TpyOE (yposennbie);
2)  CKOMIIEHCATOPOM YIJIOB HaKJIOHA. B mocienHeM cirydae B mudpe HuBenupa gobapisercs oyksa K, Hanpumep,
H3K. Eciu HuBenup cHaOXeH JUMOOM U U3MEPEHHUsI FOPH30HTAIBHBIX YIJIOB, B IM(p HUBENHpa J00aBISIOT
oykBy JI, nanpumep, H3KJL. [lepeuncnenHsle npuOOpBl OTHOCATCS K TpyIINE ONTHYECKUX HUBEIUpPOB. B
HACTOsSIIIEE BPEMsl IPOMBIIUIEHHOCTBIO BBINMYCKAIOTCS HHUBENMPBI DJIEKTPOHHBIE (LU(POBBIE) W Ja3epHBIE,
MTO3BOJISIOIINE MAKCUMAJIBHO aBTOMaTH3UPOBATh IPOLIECC HUBETHUPOBAHUS.
Ha puc. 1 u 2 noxazansr HuBenupsl H3 1 H3KJI, ux ocHOBHBIC acTu; Ha puc. 3 U 4 — MOJIe 3pSHMUS 3pUTCITBHBIX
Tpy® 3Tux mnpuGopoB. B Tabm. 1 mpuBeneHB OCHOBHBIC XapaKTEPHCTHKH HHUBEIMPOB HEKOTOPHIX THIIOB H
KOHCTPYKLIUK.

*3necy H — nusenup; 0,5; 2; 3; 5; 10 — cpenuas kBajpaTHUecKas MOTPEIIHOCTh (MM) Hepeaut BLICOTHI Ha OJUH
KUAJIOMETP JBOWHOIO HUBEIUPHOTO XO/1a.
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Puc. 1. Husenup H3:

1 — okyunsip 3puTeNnBHON TPYOBI; 2 — AMONTPUIHOE KOJIBLO OKYJsIpa; 3 - MyIIKa BU3Upa; 4 KOPITyC 3pUTEIbHON
TpyOBI; 5 - Kpemainbepa; 6 - 1eTMK BU3KpPa; 7 - 00BEKTHB 3pUTEIBHON TPYOBI; 8 - 32)KMMHOI BUHT 3pUTEIBHON TPYOBI;
9 - HaBoxsIIMIT BUHT 3pUTENbHOM TpYOBI; 10 - moxcTaBka HUBennpa; 11 - mopEMHBIE BUHTHI IOACTaBKH; 12 - Tperep
(npyxuHsIIas riactuHa); 13 - Kpyruslil (yCTaHOBOUHBIHM) ypoBeHb; 14 - aneBanMoHHBIN BHUHT; 15 - anupana; 16 -
LMJTMHIPUYECKUH KOHTAKTHBIN YpOBeHb; 17 - ncrnpaBuTenbHbIE (FOCTUPOBOYHBIE) BUHTHI KPYIJIOIO YPOBHS

-3-
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Puc. 2. Hueenup H3KJI:

1 - oObekTHUB 3pUTENbHOU
TpyOBI; 2 - BU3UP; 3 - KpeMajbepa;
4 - ¢oxycupyromas IHH3a; 5 -
CeTKa HUTEH 3pUTEIbHOH TPpyOHI; 6
- JIUONTPUHHOE KOJBLO OKYJIsIpa
3pUTENBHON TpPyOBI;, 7 - OKYISIp

3pUTETHHOM TpyOHI; 8 -

OINTHKO-MEXaHUYECKUH
KoMmeHcatop; 9 - OKymwip
MHUKpPOCKOIA OTCUYETHOTO

ycrpotictBa mum0a; 10 - mum6; 11 -
NOABEMHBIE  BUHTBI  IIOJICTaBKU
HUBEIINPA; 12 - Tperep
(mpyxuHAIIas IIJIACTUHA -
nemrdep); 13 - HABOASAIIUN BUHT
3pUTENBHOI TPYOBI

Tabmuma 1
OcCHOBHbIE XapPaKTEePUCTHKHU
HHUBEJIHPOB
Tun | YBemu- | Yron | Llena Koapou Macca, K2
HUBE- | YeHHWe | Moad | Je-JIeH | IHEHT mpu | Qyr- | wra
oMpa | TpyOBl | 3peHH | MA JLaJIbHO- - napa -
D) P muHa | mepa K 6op -
& p- a a
YPOBHS
T
H3 30,5 1° 15"£3" | 100 + 2,0 2,0 3,5
0,5%
H3KJI | 30,5 1° - 100 +| 15 2,0 3,5
0,5%
HI0K | 21,5* 1°20° - 100 £ 2,0 2,0 3,7
JI 1,0%

Puc. 3. Ilone 3penusn 3pumensroii mpyoot nuseaupa H3.
Omcuém no petixe - 1766 mm

Puc. 4. Ilone 3penusn 3pumenshnoit mpyowvt nusenupa H3KJ1

Omcuém no petixe - 6453 mm
2. IloBepKHU HUBEJIMPOB C YPOBHEM NIpHU TpyGe

HOBE‘ZKOE; CpCACTB I/ISMCpeHI/If/'I Ha3bIBACTCAd COBOKYIIHOCTbH ,Z[GﬁCTBHfI o omIpeAcJICHUIO HOFpeHIHOCTCﬁ 9TUX
CpCACTB MW YCTAHOBJICHUIO HUX HNPUTOAHOCTU K IPUMEHCHUIO. yCTpaHeHI/Ie BBISIBJICHHBIX B XOA€ HOBCPOK
HOI‘pCHIHOCTCﬁ Ha3bIBACTCA ucnpaesjienuem nin locmupoekoﬁ.



IoBepka Ne 1. Vcnoue nmoBepku. Ocy Kpyeno2o yposHsi Q0NINHCHA Oblmb NaApauleibHa 0CU 8PAWEHUs HUBETUPA.
IopsAnok AEHCTBUH MO BBITOJHEHHUIO TOBEPKH.
1.  VYcranaBnuBaroT HUBEIUP HA T'€0JIE3MYECKOM CTOJIOE M BPALllEHHEM ITOIbeMHBIX BUHTOB 11 (cM. puc. 1)
nozactaBku 10 HUBenMpa NPUBOIAT My3bIPEK KPYIIIOrO YPOBHS 13 B HyJIb-IIyHKT.
2. TloBopauuBaloT 3pUTENBEHYIO TPYOY 4 BOKpYT OCH BpalleHHs: HuBenupa Ha 180°.
HOcmupogka. ITlpu cmemieHWN My3bIpbKa  OT HyJb-IIyHKTA HCIPaBUTENBHBIMH BHHTaMu 17 ypoBH:S 13
MEPEMEIIAI0T My3bIPEK K HYIb-IYHKTY Ha ITOJOBUHY BEIMYMHBI €TO OTKIOHEHNS.

IloBepka Ne 2. VcnoBue moBepku. CpeoHsiss cOpU3OHMANbHAS HUMb CEmKU HUumell 3pUumenbHol mpyoul
00J12CHA ObIMb NEPREHOUKYIAPHA OCU 8PAUEHUS HUBETUPA.

[opsiiok AeWcTBUN N0 BHINOJHEHUIO TOBEPKH.
1. TlpuBomsaT OCh BpalIeHHS HUBEIHpPAa B OTBECHOE IIOJIOKEHHE, T.€. BPAICHWEM MNOABEMHBIX BHHTOB
MOJICTaBKH HUBEIHPA My3bIPEK KPYTIOTO YPOBHS MIPUBOIAT B HYIb-ITyHKT.
2. Bpamenmem HaBopsmero BuHTa 9 (cM. puc. 1) 3purenbHOW TpyOBI M300pa)keHHWE HUBEIUPHON peHKn
PAacIoNararoT y JIEBOTO KOHI[A CPEAHEH TOPU30HTAIBHON HUTH CETKH HUTEH (pHC. 5) — MoJI0KeHHe H300paKkeHHs
periku Nel.
3. Bpamenuem sneBanmoHHOTO BHHTA 14 (cM. prc. 1) coBMeImaloT M300pakeHHsI KOHIIOB ITy3BIpbKa

HWIMHIPUYECKOT0 KOHTAKTHOTO YpoBHS 16 u O6epyT oTcueT no peiike d; (cMm.puc. 5).

4. Bpaienuem HaBosmiero BuHTa 9 (cM. puc. 1) 3putensHoi TpyOsI mepeMenaT n300pakeHne HUBEIUPHO
pEeHKH K IpaBOMY KOHITY CpeIHEH TOPU30HTAIBHON HUTH CETKH HHUTEH (CM. pHC. 5) — MONOKEHHE N300paKeHUS
periku Ne2.
5. BpameHueMm 31¢BallMOHHOTO BHHTA COBMEMIAOT M300pa’keHUs] KOHIIOB MYy3bIPhKa HIIHHAPUIECCKOTO
KOHTaKTHOTO YPOBHS U OepyT OTCUET 110 pelike dy (CM. puc. 5).

YcoBue BTOpOH IOBEPKH CUUTACTCS BHIITOTHEHHBIM, €CITH Pa3HOCTh OTCYETOB

|an — |S 2um. B IMIPOTUBHOM CJ1y4ac BBINOJHAIOT FOCTUPOBKY.

<
S
S
S
S
2

Puc. 5. Bmopas nogepka

OTCU&THI 1O peiiKe: a, = 1063mum; an =1060Mmm

Ilopadok gvinonnenun 1WCMuposKu.

BriBuHuMBaroT Tpu BUHTA 1-3 (pHc. 6) 1 CHUMAIOT OKYJISIp.

Ocmabistor BUHTE A, B, C 1 moBOpaunMBaroOT CETKYy HUTEH ¢ ONpaBoii B Hy)KHOM HaIlpaBJICHUN.
HaneBaroT okyJisip Ha KOPITYC 3pHTEIILHOM TPYOBI 1, HE 3aKPEeIUIsisl OKYJISIP, TOBTOPSIIOT HOBEPKY.

. Ilpwu BBITOTHEHNHN YCIIOBHUS MTOBEPKHU 3aKPETIISIOT ONpaBy CETKH HUTeH BuHTaMu A, B, C u oxymap
BuHTamu 1 — 3.

L

IloBepka Ne 3. Ycnosue noBepku. OmeecHbie nIOCKOCMU, NPOX00suue Yepe3 0Cb YUTUHOPUYECKO20 KOHMAKMHO20
VPOBHSA U BUSUPHYIO OCb 3PUMENbHOL MPYObl O0NHCHBI DbIMb NAPANLETbHLIMU.



Puc. 6. Okynapuasa uacmo nugeaupa H3:
1,2,3 — kpenesrcnvie eunmol oxyaapa; A, B, C — kpeneosicrvle sunnmvl onpagsl cemxu Humel

Tlopsmok AeHCTBHUI IO BBINOJIHEHHIO TOBEPKHU No3.
1) YcraHaBaMBAIOT HUBEIHP HA [EOIC3UUECKOM CTOJIOE U 3aKPEIUISIFOT CTAHOBBIM BHHTOM TaK, YTOOBI €T0
MOJKHO OBUTO 0€3 YCHIIHS TIOBEPHYTh BMECTE C MMOJICTABKOM BOKPYT OCH BpAIICHUS HUBEIUPA.
2) Bparast oabeMHBIE BUHTHI, YCTAHABIUBAIOT UX MPUOIU3UTENHHO HA CEPEIMHY XO/a.
3) YcTaHaBIUBAIOT 3PUTEIBHYIO TPYOY MEPICHIUKYIISIPHO OTBECHOM MIIOCKOCTH, IIPOXOIAIIEH uepes 1Ba
MOJIbEMHBIX BUHTA | ¥ 2 MOJCTaBKK HUBEIHpA (pHc. 7).

eooesuyecxuit cmont
Cmena

Puc. 7. Cxema naobnrooenus ¢
- nosepke Ne3

Jurus SUINPOCANNE

Pelixa

1. TloBopaumBalOT HUBEIHP BMECTE C MOACTABKOI TaK, 4YTOOBI TpyOa pacIooxuiach o Juaun AB (cM. puc.

7).

2. 3aKperursiioT HUBEIHP CTAaHOBBIM BHHTOM.

3. Bpamenunem nobeMHBIX BUHTOB IPUBOAAT ITy3bIPEK YCTAHOBOYHOTO (KPYTJIOT0) YPOBHS B HYJIb-ITYHKT, T.€.

OCb BpAIIIEHHUs] HUBENHpPA IPUBOJAAT B OTBECHOE IMOJIOKEHUE.

4. BpamenueM HaBosIero BUHTa 9 (cM. puc.l) 3puTesapHON TPYObl TOYHO HABOAAT €€ Ha U300paXKeHue

HUBEJINPHON periku (cM. puc.7), 3aKpEeIICHHYIO Ha CTEHE I'e0/1e3MYeCKOro KabuHeTa.

5. Bpamenuem seBanoHHOTO BUHTA 14 (cM. puc.l) coBMeIatoT H300paskeHNsI KOHIIOB ITy3bIpbKa
IMJIMHAPUYECKOTO KOHTAKTHOTO YPOBHSL.

b=1017 smm




Puc. 8. Omcuem no peﬁxe npu OmeeCcHOM nOJI0IICeHUU OCU epanienus Hueseaupa

b =1017mm

6. Bepyr orcuer 1o peiike b (puc. 8), COOTBETCTBYIONIHI OTBECHOMY TTOJI0KEHHIO OCH BpAIleHHs HUBEIHPA.

7. BpamenneM nogbeMHbIX BUHTOB 1 M 2 (cM. puc.7) B HampaBJICHWH CTPEJIOK ¢ MHIEKcoM "z " Ha naBa
TMIOJTHBIX 000pOTa Ka)JI0T0 HAKIOHSIOT OCh BPAILICHUS! HUBEIIUPA 671€60.

8. BpamenueM HaBOISILETO BUHTA 3PUTENILHOI TPpyOBbl HABOASAT MEPEKPECTHE HUTEH CETKM TOYHO Ha pEeHKy
(puc.9) u, coBMeCTHB N300paKEHHS KOHIIOB ITy3bIpbKa LIMJIMHIPUYECKOT0 KOHTAKTHOTO YPOBHS, OEPYT OTCUET 110
peiike by m ouxoil nepeceyenus numeii cemxu.

9. BpamenueM noabeMHbIX BUHTOB 1 ¥ 2 (M. puc.7) B HalpaBlIeHUH CTPENOK ¢ MHAeKcoM "IT " Ha yeThipe
TIOJIHBIX 000pOTa KaXJI0T0 BUHTA HAKJIOHSIOT OCh BPAILICHUs HUBEIHPA 61PAGO.

13. BpalueHneMm HaBOISIIEr0 BUHTA 3pUTENBHON TPYOBI MEpEeKpecTHe HUTEH CETKHM TOYHO HABOASAT HA PEUKy
(puc.10), BpalieHMEM »3JICBAllMOHHOTO BHHTA COBMEINAIOT HM300pa)KCHUS KOHLOB ITy3bIPbKA LHJIMHIPUYECKOTO
KOHTaKTHOTO YPOBHSI.

14. Bepyr otcuer mo peiike b Toukoii mepecedeHns HUTEH CETKH.

—E b,=1007 mm -
- | =L b,=1023 mm
[0=° 10-_1_
- / -

~

Puc. 9. Omcuem no peiike npu HAK10He OCU GPAULEHUS HUBEIUPA 6]1€60

bs = 1007 mm

Puc. 10. Omcuem no peiike npu HaKi10He OCU 8PAULEHUS HUGEIUPA 6NPABO

b= 1023mm
_ b+ b .
15. BBIYUCIAIOT OTCUET bcp. = — KOTOPBIH HE JIOJDKEH OTIIMYAThCS OT OTCUETa b He Goiee yeM Ha

+3mm, Te.

bep. — qS 3mm. ITo 3T0# pa3HOCTH MOKHO yOEAUTHCS B KOPPEKTHOCTH JIEHCTBUIL 110

BBITIOJTHEHUIO TOBEPKU. Ecmm bcp, - d > 3MM, TO IMOBEPKY CJICAYCT IIOBTOPUTD. Vcnosue MOBCPKU CHUTACTCA

BBITIOJIHEHHBIM, €CJIA PA3HOCTh |b17 - bﬂl < 8MM. B npoTHBHOM clydae BBITONHSIOT FOCTHPOBKY.

HOcmupogka.
1. OcnaGasiroT BUHT 4 M OTKPBIBAIOT KPBIIIKY 7, KaK IMOKa3aHo Ha puc. 6.

2. 1lInmieBoi OTBEPTKOM OCIIAOISAIOT OJMH U3 BEPTHUKAJIbHBIX HCIPABUTEIBHBIX BUHTOB 6 IIMIMHAPHYECKOTO
YPOBHS.
3. BpaienneM ropu3oHTaIbHBIX NCTIPABUTEIBHBIX BUHTOB 5 YPOBHS IIepEMEIaoT KOHEIl ONpaBbl 8

YPOBHSI K BU3HPHOI OCH 3pUTEIBHON TPyObI, ecitu pasrocts  O77 — 07 > 0, u ot BusupHoii ocu, ecinu pasrocts

b7 — bz < 0. TMocne rocTipoBKE TIOBEPKY CleTyeT MOBTOPHUTS.

IoBepka Ne 4. VYcioBue mOBEpKU. Yeon v medcoy npoekyusimu Ha OmEecHylo NI0CKOCHb OCU
YUAUHOPUYECKO20 KOHMAKIMHO20 YPOBHSL U GU3UPHOU OCU 3PUMENbHOU MPYObl He 0odicer npesviiams 11",
[ToBepKy BHINOTHSIOT CIIOCOOOM 060iH020 HUGeUPOBanun "'eénepéo’’.
J1J1s BBITIOJTHEHNUS TIOBEPKH BBEIOMPAIOT corflacHo cxeme (puc. 11) mBe Mapku, 3aKperieHHbIE HA Te0Je3NUECKUX
cToNnbax.




Ipumeyanue. CTyaeHTHl, paboTalolye Ha reoIe3NUecKUX CToN0ax ¢ Homepamu 1 - 7, HCTIONB3YIOT MapKHy,
LBET KOTOPBIX OTJIIMYAETCS OKpacku cTosnda. CTyeHThl, padoTarolue Ha T'eoJe3nYecKrX cToibax ¢ HoMmepamu 8 — 14,
UCTIONB3YIOT MAapKH, OKPaIICHHBIE B IIBET CTOJ0A.
Tlopsmok AeHCTBUI MO BBIIOJIHEHHUIO TOBEPKHU Nog.

1. YcranaBnuBaloT HUBEIHP HA reOAE3UYECKOM cTojide ¢ HomepoM "A" (puc. 12) U nNpuUBOIST OCh BpalleHUs
€ro B OTBECHOE NoJIoKeHHe. J[J1s1 3TOro BpallieHueM NOABEMHBIX BUHTOB MOACTaBKU NEPEMEIIAOT My3bIPEK KPYIIIOro
YPOBHS B HyJIb - ITyHKT.

2. HaneBaioT KpBIIKY Ha OOBEKTHB Tak, YTOOBI OJMH M3 IITPUXOB (KOPOTKHI), HAHECEHHBIX Ha KpBIIIKE,
PAcCIIOI0XKUIICS BEPTUKAIBHO, & IPYrod (ITHHHBII) — TOPH30HTAIBHO.

A

A

¥ '\ o a 1
B \\:\\ /,/’// -~ A

5 \\\\\\x\ ///:-;f// B 10
B e SET A

Puc. 11. Cxema nueeaupyemvix 1unuil

-12 -

Puc. 12 Hugenuposanue nunuu
A-B

3. TloBopaymBaOT 3PUTEIHHYIO
TpyOy BOKpYI OCH BpallleHHUs
HUBEJIMPAa TaK, YTOOBI KOPOTKHUI
LITPUX PACIIOJIOKUIICS HA OTBECHOM
JIMHAM, TpOXoAsIIeH uepes
BEPXHIOI0 TOUKY Mapku (puc. 13).




Puc. 13. H3mepenue evicomul Hugeaupa i.
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4. Ha BpIcIyIo TOUKYy MapK{ OTBECHO YCTaHABJIMBAIOT JIMHEHKY, HyJIb MAJUIIMETPOBON IIKAJIBI KOTOPOI
JIOJDKEH OBbITh 00pallleH BHU3, K MapKe.

5. Bparuenne 371€BarMOHHOTO BUHTA COBMEIIAIOT H300payKEHUS KOHIIOB ITy3bIpbKa IMIIMHIPUIECKOTO
KOHTAaKTHOTO YPOBHSI.

6. C MOMOIIBIO TOPU3OHTANBHOTO IITPHXA KPBIIIKH 00BEKTHBA OEPyT OTCUET 10 MIKAJe TMHEHKH i1 710
JIECSITBIX TOJICH MUJUTHMETPA | 3alUChIBAIOT €ro B )KypHau (Tabmn. 2 u 3).

7. CHEMAIOT KPBIIIKY, JINHEHKY MePEHOCIT Ha cTosI0 ¢ HomepoMm "B" (cM. puc.12), rae e€ ycTaHaBIMBAIOT HA
MapKe € MOMOUIbIO KpoHIITeHHa (puc.14) nin yaep>KuBaoT PYyKOH.

Puc. 14. Yemanoexka nuneiiku na cmonoe "B,
HaBoast 3purenbHylo TpyOy Ha JIMHEHKY H, COBMECTHB H300pa)KCHHsI KOHIIOB IMy3bIPbKA MHIHHIPUYECKOTO
KOHTaKTHOTO ypPOBHsI, 6epyT oTcuéT b1 mo mikane nuneiiku 710 aecstoix Muniumerpa (puc. 15). OTcuér 3amuchiBaoT
B KypHaXI (cM. Tabxn. 2 u 3).
8. HaxomsaT pa3HOCTH OTCUETOB N, B3ATHIX IO JAIFHOMEPHBIM HUTAM (cM. puc. 15). [To dhopmye

D =100- n onpenensior paccrosinue Mexry cronbamu "4 " u "B".
9. YcranaBnuBaroT JIMHEHKY Ha cTosioe "B" HOJIEM MIKanbl BBEpX.

10. CoBmecTuB 1300pa)KeHHUs KOHIIOB My3bIpbKa MITHHPUYECKOT0 KOHTAKTHOTO YPOBHSI, O€pyT OTCUET b1 o
IIKaJjIe JINHEHKHU JI0 IECATHIX [0l MuutuMeTpa (prc. 16) 1 3anmceIBaIOT €ro B )KypHa (cM. Tadi. 2 u3).

Puc. 15. Omcuémol no wiKaie TUHeuKu:
= o cpenHel ropu3oHTabHON HUTH 102,3 MM;
- 1o BEpXHEH TaJTbHOMEPHON HUTH 87,3 mm;

- 1o HIDKHEW TaIbHOMEPHON HUTH 117,3 mMm.




Paccrosnue D =100 -(117,3 —87,3) = 3,0m.

Puc. 16. Omcuém no cpeoueii 20pu30HmMAIbHON HUMU CEMKU

b, = 159,2n

11. HaneBaroT KpHIIIKY Ha OOBEKTHUB.

12. YcranaBnuBaloT JIMHEHKY Ha MapKy cToi0a ¢ HomepoM "A" HonéM mmikansl BBepX (puc.17). bepyt otcuér I,

M0 IIKaJie JUHEHKHU C TMMOMOIIBIO TOPU3OHTAJILHOT'O HITPUXA KPBIIIKU 00BEKTHBA 10 ACCATHIX [[Oﬂeﬁ MUJITUMETpPaA U
3aHOCAT €ro B XKypHal (cM. Tabmn. 2 u 3).

Puc. 17. H3mepenue evicomol nugenupa i .

13. ]i% JKypHase (cM. Taba1. 2 U 3) BBINOJIHSIOT CIIEAYIOIINE BEIYUCTECHHUS:
) HaxXoAAT CYMMBEI OTC‘-ICTO:}E i +i, 22 —b+b

z 1 1 1 1
‘21— ZZ‘S 0,5mm; (2)

2) OmpeNensIoT MPEBBIIICHHS
h=i-b,
1

1

@)
C KOHTPOJIEM

h=b —i ®)
1

1 1 1

|
=

C KOHTPOJIEM ‘hl — hl‘é 0,5mm u Zl— 22 =h , 4



3) BBIYHCISIIOT CpeHEE MPEBhILICHHE HUBETUPOBaHus TuHUN A — B

h+h
h,=—1 1, ®)
2
Tabmnuma 2
Kypnan HaOoAeHUI ¥ BEIYUCIIEHHS NOTPEITHOCTH X
Otcuetst IIpessl- | Cpennue Cxema
% ’E % o o IIEHHUs | MPEBBIIE HaOmoieHNS.
25| 2 ¢ JIMHEHKe HUSA
T 5| T € i b h h . Bbluncnenne X
2
A B I1 b1 hy hir
L b h -
D
1
B A i b h
1 2 2 2 ho hythy
o, b, h, o 2
DX, b
3 22
75
HusenupoBanune nocie 10CTUPOBKH h= hy=ho_
B 1 A i3 b3 hs hk 2
- . : bz,o— b2+ X=
ro b, h, X =h+h =
K
X | X6
5

[pu cobmonernu ycnosuii (2) u (4) HUBeTHpOBaHUE TUHUU A — B, T.e. HUBEIMPOBaHUE TMHUHN B IPSIMOM
HATpaBJICHUH, CYUTAETCS BBIITOJHEHHBIM BEPHO.
14. Tlepenocst HuBenup BT. B (puc.18) u MOBTOPAIOT AEHCTBHS IIYHKTOB 2—12. TIpu 3TOM OTCYETHI 1O
JIMHENKe, TOKa3aHHbIE B Ta0JI. 2, 0003HaYeHbl HHIeKkcoM "2", T.e.:
i2 , D2 — oTcuéTEI MO 1IKANTE NTUHENKH ¢ HONEM, OOPALIEHHBIM BHU3;

I, b — orcuérs mo mxane nuHEHKN ¢ HONEM, OGPALIEHHBIM BBEPX.
2 2

B JKypHaJIC BBIIOJHAIOT CICAYIOINUEC BbIYUCIICHUA:
- HaxoJsaT CyMMBbI OTCUETOB

d3=i,+h,, Y4 =h,+b, ()
17 -

D 4->3]<05mu; )

C KOHTPOJIEM

X

by b

K .

o

‘o

RN P
V v

Puc. 18. Husenupoeanue nunuu B — A

- BBIYHCIIAIOT ITPEBBIICHUA



h=i-b, h=b-i (8)
2 2 2 2 2 2
C KOHTPOJIEM

‘hzl—hz‘SO,SMMH Z4—Z3=@—h2; ©)

HaxoasT cpe,uHee HpeBLIIHeHI/Ie HI/IBeJ'II/IpOBaHI/IH J'III/IHI/II/I B - A
h+h (10)
hg =—2—2.
2

15.  BbIUUCIHSIOT YroJl v HEeNapauieIbHOCTH BUBUPHOW OCH 3pUTEIBHON TPYOBI M OCH LIMIIMHPUYECKOTO
KOHTaKTHOTO YpOBHs 10 (hopmyiie

v = X 4206265, (11)
rue
x =N+ ho
2
- TOTPEIIHOCTh B OTCUETaX 10 JuHeike (cM. puc. 12 u 18).

(12)

-18 -
16. Beruucmsitot mpeBbimieHre  h, cBOOOIHOE OT BIUSHUS YIia (V) HeNapaielbHOCTH OCH YPOBHSI i BU3UPHO#
ocH
h—hz=ho (13)
2
YciioBre MOBEPKH BBHIIOIHEHO, €CIH
4D "
X< " aun, HH |V|£ 11 (14)
75
IOcTupoBkKa.
1. BbIYMCHAIOT BEPHBINA OTCUET
bz,o = b+ x. (15)

2. BpameHunewm »reBarfuoHHOTO BUHTA 12 (cM. puc. 1) ycTaHaBIMBAIOT 3TOT OTCYET 1O JTMHEWKE.
3. OcnaOuB OAMH U3 TOPH30HTAIBHBIX UCIIPABUTEIBHBIX BUHTOB 5 IIIMHIAPUYECKOTO KOHTAKTHOTO YPOBHS,
BpaIIeHNEM BEPTHKAJIBbHBIX HCIPABUTEIBHBIX BHHTOB 6 COBMEIIAIOT M300pa)KCHUsSI KOHIIOB ITy3BIPbKa (CM.
puc. 6).
ITocne 1OCTHPOBKH, Ha CTAHIMH B T. B BBINOJNHSAIOT KOHTPOJIbHBIE M3MEPEHHS IO NPOTrpaMMe, yKa3aHHOH B
myHKTax 2 — 13. OTcu€THl 1Mo JHHEHKe PH 3TOM MOKa3aHk B Tabm. 2 ¢ mHAeKcoM "3", T.e.:

i3,03 — oTcuérl Mo NMHETKE ¢ HONEM MIKAbL, 0OpaIeHHbIM BHU3,

i , b — orcuérs mo nuueiixe ¢ HONEM MIKaIBI, 00paIIeHHbIM BBEPX.

33
Beruncisor: =i+1i =
) 25 L+ 26 b
1) cymmBI 0TCUETOB 3 3+ b3 (16)
C  KOHTpOJEeM ‘25 — ZG‘S 0,5mm; (17)

2) TpeBbIMICHUS
h=i-b, h=b-i (18)
3 3 3 3 3 3

C KOHTPOIIEM ‘h3— h'3‘ <0,5um (19)

n >5->6=h—h; (20)

3) cpenuee npeBbleHHe (KOHTPOILHOE)

h+h
h, =—2—2; (21)

2
4) wucmpaBleHHOE 3HAYCHHE YTIia v
v L P, (22)
D

rae X =h+hg, p = 206265, (23)



IIPY 5TOM MPOBEPSIOT, YTOOBI

-D
MM.
75

=2

[pu BeIOTHEHUH yCIOBUS (24) CYNTAIOT MIOBEPKY 3aKOHYCHHOM.
[pumep opopMIIeHHS PE3yIbTaTOB OBEPKH, BHITIOJHEHHOHN B Ta00OPaTOPHBIX YCIOBHSIX, IPUBEAEH B Ta0M. 3.

KypHan HaOmr01eHUN TIPH BHITIOJTHEHNH TOBepKH Ne 4

Otcuetst IIpeBsl- | Cpennue Cxema
o [ICHUS] | TIPEBBIIICH HaOIFOICHHS.
S = <
5E| & x JIMHEKe us
Z2E| 2 % i b h h . Beruncienue
T 5| T & X
3 12 | Y1179 ? N+52 | 94520 3 B
l 112,7 Iz o
2 3876 | 9+4,8 !
0 82,8 X =+ 2,3mm,
5 92003 D=38x
200.7 ' 4D/ 75 = Q,Z
12 ) 21146 7-0,3 9-0,40 MM
30 | 1143 bzo=116.9
D] 3) 8) _ MM
il 86.3 85,8 0’5 h=+2 70
5) 6) MM
200,6 | 2004 * =20Lun
v =+49
HusemipoBanue 1ocie ICTHPOBKH
12 D 2 N-25 | 9-260
3! 1142 | 1167
R 3) 8 .27
"l 865 83,8
5) O]
200,7 200,5

Tabmuma 3

B ta6muue mudpavu Y — 9 nokasana nocine1oBaTeNbHOCTh 3aMUCH B KypHAIle, COOTBETCTBYIONIAS HPOrpaMMe
BBITIOJTHEHUS TIOBEPKHU.

3. IIponoxkeHune HUBEJIMPHOIO X0/a B JIA00PATOPHBIX YCIOBUSAX

3aoanue.

1. Ha xaxno# cTaHimu OoTHaOMIONATH ABE CBSA3YIOUIME M OAHY NMPOMEXYTOUHYIO TOYKH HHMBEJIMPHOTO X073,
MIPOKJIA/IBIBAEMOTO MO Tpacce aBTOMOOWJIBHOH JIOPOTH JUIMHOM, COOTBETCTBYIOIICH Ha MECTHOCTH OJHOMY
KUWJIOMETPY U ONHUPAIOILETocs Ha 1Ba perepa.
2. BomonHUTE 00pabOTKY KypHaja TeOMETPHYECKOTO HUBEITUPOBAHMS.
3. Tloctpouts npoduiib TMHUK MECTHOCTH T10 TPACCE aBTOJOPOTH.

4. BBINOJHUTH NPOEKT MPOQHIISI TPACCHI aBTOJAOPOTH.

Tpennposoqﬂue HaﬁJ’llO}]eHPlfl Ha CTAHUIUHU

YcTaHoBUTH HUBECJIUP HA TCOAC3NICCKOM cTOJI0E U MPUBECTU OCh BpaIl€HUA €0 B OTBECHOC ITOJIOKEHUE,
T.C. BpallICHUECM MOABEMHBIX BUHTOB 2

. puc. 1) moxcTaBku 3 MPUBECTH MY3BIPEK YCTAHOBOYHOTO (KPYTJIOT0) YPOBHA 14 B HYINIb — ITyHKT.

Bpamienrem qUONTPUIHOTO KOJIbIIA OKYJISIpa 8 JOCTUYD YETKOTO H300PaKEHUSI HUTEH CETKU 3pUTENLHOM

TpyOBI 6.

OTHa0I01aTh JIBE CBSI3YIOIINE (33 JHIOI0 U TIEPEAHIOI0) TOYKH HUBEJIMPHOTO X0Ja B TIOCIIEI0BATEILHOCTH:

B3STh OTCUET A" 110 u8pHOM CTOPOHE peilky, yCTaHOBIEHHOH B 3aHell TOUKe X0/a;

B3STb OTCUET
B3STb OTCUET

B34Th OTCuéT A"

110 KPacHOM CTOpOHE pelKH, yCTaHOBJICHHOH B 3aJHEH TOUKe X0Aa.

Buumanue! 15151 B35THS OTCYETOB 1O peiikaM HEOOXOIMMO:
a) IpuOMKEHHO, OT PYKH, C TOMOIIBIO MexaHuueckoro Busupa 10, 11

(oM.

puc. 3) HaBecTH TPYOy Ha peiiKy;

b* no uépnoii cropone peiiku, ycraHOBIEHHOM B Mepe/Hel ToUKe X0/1a;

b* no xpacroii cropone peiiku, ycTaHOBIEHHO! B MepeHeii Touke X0/1a;



0) BpaleHueM KpeMalibepbl 9 10CTHYb YETKOTO N300payKeHNUs IeNICHUH perKy;
B) 3aKpEIUTh 3PUTEIBHYIO TPYOy 3a)KHMHBIM BUHTOM 4;
T') BpallleHHeM HaBOJAIICTO BUHTA 5 3pUTEIHHOM TPYOBI BRITIOJIHUTE TOYHOE HaBeACHUE (8u3uposanue) TpyObl Ha
peiiky (cMm. puc. 3);
1) BpaIlleHHEeM 3JICBAllHOHHOTO BUHTA 12 (cM. prc. 1) coBMecTHTh N300paXeHNS KOHIIOB ITy3BIPhKa
OUIHHAPUIECKOTO KOHTaKTHOTO YPOBHSA (cM. puc. 3);
€) B3ATh OTCUET MO peiike B MIUTMMETpax (CM. puc. 3) MpH MOMOIIM CpeAHEl TOPU3OHTAILHON HUTH CETKH HUTEH
3pUTENILHOMN TPYOBI.
OTcyéThl 3anKcaTh B HUBEIHMPHOM XypHaue (Tadi. 4 u 5).
Haiitu pa3HOCTH OTCUETOB, B3SITBIM 110 KPACHBIM U YEPHBIM CTOPOHAM peeK, YCTAaHOBJICHHBIX B 3a7HEl 1
nepeiHeH ToUKax HUBEINPHOTO X014, TTo (opmymnam:

A=a“-a’, Agsb*-b* (25)
¢ KOHTpOJIEM |A2 - A]lS Smm. (26)
BhIumcIuTh IpeBbleHus, onpeaenéuusie no uépueM ( N* ) u kpacusv () croponampeex
h*=a*-b*, h*=a" — b" (27)
C KOHTPOJIEM
h* —hY <5um, h“-h*=A,-Au (28)
Tabmuma 4

}KypHaJ'I TCOMECTPHUICCKOTI'O HUBCINPOBAHUSA

OTcuéThI IO [IpeBbrmenus Cpennue
peiikam TIPEBEIIICHAS
= = © ;
555y |5 5|2
2§ 3¢ S e |gF * +
T 5 T B 8 Eoxl B R
TpeHnpoBOYHbIC HAOIIOACHUS HA CTAHINH
) 2) 7 7 9) 9)
8 IIK 5 u u T _
a' | b + h' |- h |+ h, |- h,
4) 3) 8) 8)
TIK 6 ax bx + hK _ hK
5) 6)
A1 | A2
10)
IIK 5+50 cY

[Ipu He BEIMONHEHUH ycIoBHH (28) HaOMIOIeHNE HAa CTAHIINY CIIETyeT TOBTOPHTE.
Brruuciute cpeHee NpeBbIlLIeHUE (hcp_ ) Ha CTaHIIMM MEXy 3aJHel U NepeaHel TOUKaMu Xoaa
u K
h*+h

-22 -

Bsasts orcuét ( C* ) 1o 4épHoii CTOPOHE pEiiKK, YCTAHOBIEHHOMN B IIPOMEKYTOYHOMN TOUKE.
UwcieHHBIH IPUMEpP BBITIOTHEHUS TPEHUPOBOYHBIX HAOIIOACHNH HA CTAaHIIMK TIPUBEAEH B Ta0II. 5.
Tabiuma 5
JKypHan reoMeTprn4ecKkoro HUBEIHPOBAHHS

o © ° OTtcué€Thl 10 pelikam [IpeBbiieHu Cpennue
2o 3 8 Z o npeBsiieHus h
T an) =

h cp.




3agHEH | mepen | mpom
Hell | exyT
OYHO + +
a b it
C
TpeHnpoBOYHbIC HAOIIOICHNS HA CTAaHIIUH
T 2) 7 7 9) 9)
8 | IIKS5 0766 2347 1581 1582,5
7) 3) 8) 8)
IIK 6 5448 7032 1584
5) 5)
4682 4685
10)
IIK5+5 1142
0

O06paboTKa )KypHaa reoMeTpU4eCKOro HUBEJIUPOBAHUA
B nuBenupHom xoze 14 cranuuif. OTcueThl o pelikaM, B3SThIe Ha KaXKIOM CTaHLIMH, JaHbl B )KypHaie
HUBETUPOBAHUS U JIJISl BCEX CTYJEHTOB OJIMHAKOBEI.
O0paboTKy )KypHaJIa BBIMOJIHSIOT B CICAYIOUICH MOCIEeI0BATEILHOCTH.
BBITNONHSAIOT BRIYUCACHUS Ha KaXKI0# CTAaHIIMK COTJIacHO myHkTam 3.1.5 — 3.1.7.
Ha xaxxno#i cTpaHuIle )KypHajia BBITIOTHAIOT KOHTPOJIBHBIC BEIYUCIICHIS 10 (hopMyIie

e A3:2=A4:2=As, (30)
As=D a- Db (31)

A h+ 2 h; o (32)
> Mg+ hes (33)

E a- CyMMa OTCHYETOB 11O qepHoﬁ u KpaCHOfI CTOpPOHAM PECK, YCTaHABJIIMBACMbBIX B 3aTHUX IJISA CTaHI_[I/Iﬁ TOYKax

X07a;
Zb - CyMMa OTCYETOB II0 YEPHOH M KPAacCHOM CTOpOHAM DPEeK, YCTaHAaBIMBAEMBIX B MEPEIHUX HJISA CTaHIMN
TOYKaX X0Ja;
Z *hu z “h - cymmbI mpeBbIIEHHit, BBIUMCIAEMBIX HA KaXKI0H cTaHmu 110 popmynam (27);
h o u Z N - CYMMBI CPENHMX NPEBBINICHHH, BHIMUCIISEMBIX HA KAXK/I0H CTAHIIMH 110 dopmyre (29).

PZynLTaTLI KOHTPOJIbHBIX BBIYMCIICHNH 3aHOCST B )KypHaJI COTJIACHO TabI. 6 u 7.
BBIUHCIAIOT CYyMMY CpEIHUX MPEBBIMICHUI 10 X0y

thp. = ZAS (34)

Omnpenensior BeIcOTHYIO HeBsi3Ky (fn) xoma
35
rae H}; - BricoTa penepa B Hauane xona;
Hx - BeIcOTa penepa B KoHIE X0a.
CpaBHHBAIOT MMOJTyYCHHYIO HEBA3KY fnc nmpenensHoit HeBs3KOI
Afn =410 - \/n, (36)
rne N - YUCJIO CTAHIIMH B XOJIE.

Heps3ka xoma  fh He momkua npebimats npenensHoit vepasku  Afy,

Te. | | < Afh. (37)

Brmonnastor YpaBHHUBAaHUEC XO/a.

JIJ'[H OTOT'O BBIYHCIIAIOT IMOIIPaABKU UnB Cp€aHUEC MMPEBBIMICHUA, ONTPEACIICHHBIC Ha Ka)K)IOﬁ CTaHIIUU, IO
dhopmyite f
“h
L= .
h (38)
n

Ionpasku okpyrastoT 10 0,5 mu 1 3aIKUCHIBAIOT B )KypHAN HaJ CPEAHUMU NPEBBIIICHUAMHU.
Ilpumep pacnpeneneHus BBICOTHON HEBSA3KU.



HYCTI) 3HA4YCHUC HCBA3KHU 0Ka3aJloCh paBHOﬁ fh = +33Mﬂ/l

— (+33)

Torna  Lh= EVER = —2,35mM wm okpyraéuno Un= —2,5mum.

Han Bcemu I[pO6HLIMI/I 3HAaYCHUAMU CPCAHUX HpeBLIHIeHI/Iﬁ CJICAYCT 3aMCaThb 3Ty BCJIMYMHY NOINPAaBKU, a HAX
SHAUYCHUAMHU CPEIHNX HpeBLII.HeHI/II\/'I, BBIPAKEHHBIMHU LCJIBIMU YHUCIIAMU, 6yI[6M g€peaoBaTh IMOMPABKU B BUAC LIEJIBIX

ypces, OTAMYHBIX oT nanHoiiHa =+ 0,5Mmm, T.e.
Uh = —2um u Uh=-3um.

CyMMa BceX MOINpaBoK JIOJDKHA ObITh PaBHOW HEBSI3KE fh ¢ mporuBomomoXHEIM 3HakoMm,  Te.

Zl)hz—fh. (39)

BEIUUCHAIOT BBICOTHI CBA3YHOIIUX TOYCK HUBCJIMPHOI'O X044 Mo (1)0pMyJ16
Hir1= Hi+ (hep.+0n), (40)
rae | :1,2,3,. ... — HOMCEpA CBA3YIOUIUX TOYCK XOJa, hcp._ CpeaHeC NPEBLINICHNUC HAa CTAHIIUU MEKIY

CBA3BYHOIIMMHU TOYKAMU.
Ha Ka)KI[OfI CTpaHULIC JKypHajia BBICOTBI CBA3YHOIIUX TOYCK OIPEACIIAIOT C KOHTPOJIEM

As —As =D vy, (41)
rae A=H -H ; (42)
6 K H
H - BBICOTA MOCJIETHEN HAa CTPAHULIE CBS3YIOLIEH TOUKH; H - BBICOTA NIEPBOI HAa CTPAHULIE CBA3YIOIIEH TOUKY;
H

E Uh - CyMMa NONpaBOK B CPECAHUC MMPCBLIIICHUA HAa CTPAHUIIC. 3aKII0YNTEIbHBIM KOHTPOJICM BbIYHCJICHUS
BBICOT CBA3YIOIINX TOYCK HUBCJIMPHOI'O XOAa SABJISICTCS COBIIAACHUC 3HAYCHUSL BBIYHCJICHHOM BBICOTBI penepa B KOHIIC

X0Jia € ero 3aJaHHON BEIUYHHOM.
BBIMHACIAIOT BBICOTHI MTPOMEKYTOUYHBIX TOUEK HUBEIUPHOTO XO/1a.

— Y
He=H,, —c, (43)
rac HF.H. - FOpI/ISOHT HpI/I60pa, T.C. BBICOTA JIMHUN BI/I3I/IpOBaHI/I$I Ha Z[aHHOﬁ CTaHIIUH,
Y. v .. .. v
H ru = H 3T +a ’, H 3.7, - BBICOTa 3aJHEH TOYKH XOJla Ha CTAHIIMH, a" - orcuér o 9EPHOU CTOPOHE

HUBEIUPHOM peiiky, yCTaHOBIEHHOM B 3a1Hel Toukexona; C" - OTCUET MO YEPHOM CTOPOHE HUBEIUPHON PEHKH B
IIPOMEKYTOUYHOHM TOUKE XOAA.



