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JIneT akTyanusannna padoycii nporpaMmel

PaGouas nporpamma nepecMoTpeHa, 00cyKaeHa 1 ofodpeHa g peanusauun B 2020 - 2021
yuebHOM TOy Ha 3ace/iannH Kadepsl ['eonoruu, Mapkumeiaepckoro aena u o0oraieHua

[Tpotoxon ot 03 Wﬂ r. Ne 1
3aB. xaenpoit = - H.A. I'pumyn

Pabouas mporpamMma nepecMoTpeHa, o0cyxieHa u o1o6pena i peannsauun B 2021 - 2022
y4eGHOM rofly Ha 3acefanuy kadeapel ['eonoruu, Mapkiueiinepckoro aena u odoranieHus

IlpoTokon o1 20 . N
3ag. kabeapoli : M.A. T'puims

PaGouas mporpamMma nepecMotpera, obcyxaeHa H onobpena ana peammsanuy B 2022 - 2023
yueOHOM roay Ha 3acenanuu kadenprl ['eonoruu, Mapkieiaepckoro aena 1 000ralieHEA

Ilpotokomor 20 . N __
3aB. kadeapoH WA, T'putima

Pabowad nporpamMma nepecMoTpena, obcyxuena 1 onoOpena Juid peanuzanun B 2023 - 2024
yueOHOM IOy Ha 3acenaHun Kadeapsl TeoNoruun, MapKiueiaepekoro gena u oboramenus

[Ipotokonor 20_r. N
3aB. kadeapoit WA, lMputumn

- Paboyas nporpaMma nepecMoTpeHa, obcyskaeHa u ofobpena Ajia peanuzanuu B 2024 - 2025
y4eOHOM FO/1y Ha 3acegaHuH kadeapel [e0mnoruu, MapKieiaepckoro nena v 00orameHus

[Iporokonor 20 r. Ne
3aB. kadenpol A, T'pumnn

Pa0ouas nporpamMMa mepecMoTpeHa, ofcykKIeHa u ogobpeHa g peanusanun B 2025 - 2026
yueGHOM rofy Ha 3acenanuH kadenpst [eonoruu, Mapkmefinepckoro gena  oGoraweHuns

IIpotoxonmor 20 r. Ne
3as. kadeapo# WA, I'punn







1 Ilesin ocBOCHMSI IMCUMILTUHBI (MOIYJISA)

Ilenpr0  ocBOCHMS  AUCLMIUIMHBL  «l'eome3uss W MapKIIEHACpUsD  SBIAIOTCS:
(dopmupoBaHue y Oyaylllero TOpPHOTO HMH)KEHEpa 3HAaHWW COBOKYNHOCTU T'€0JIe3MYECKHX H
MapKIIeHIepcKuX paboT, 00eCHeunBaIOMIUX JIESTEIbHOCTh BBIINICYKa3aHHBIX MPEANpPUATHA Ha
JTH000M 3Tare UX CyIIeCTBOBAHUS, OCOOCHHOCTEH UX BBIIIOJHEHUS, 00JIaCTH IPUMEHECHMSL.

3anaun quctMIUIHb "T'eoe3us n MapKIIenaepus’” 3aKIr04aeTcs B 00y4eHUHU CTYICHTOB
crioco6aM IPOM3BOJICTBA I'€01€3UYECKUX U3MEPEHUH Ha MECTHOCTH, Ha PA3JIMUHBIX IpadUuecKux
MaTepHuaiax: TonorpaduuecKkux Kaprax u IiaHax, mnpoQuisx.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMmbl

Jucuunnuza I'eone3uss m Mmapkiueiepus BXOoJUT B 0a30BYIO 4acTh y4yeOHOro IUIaHa
00pa3zoBaTeNbHON MPOTPaMMBI.

JUis u3ydeHus  JUCHMIUIMHBI ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BJIAJCHUA),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

Hucuunnuza usyyaerca B 1 u 8 cemecrpax. s nM3ydeHUs AMCLUUIUIMHBI B IIEPBOM
cemecTpe OOyyaromMHCs MODKEH 3HaThb MAaTEeMaTUKy M TEOMETPUI0 B PaMKax IIKOJIBHOM
nporpamMMbl. B mepBoM cemecTtpe oOyuaromuiicss OJDKEH OCBOMTBH IEPBBIM pas3ien Kypca —
reofe3usl.

YcneniHoe ycBoeHHe MaTepuaa 1o rnepsomy pasjueny — ['eoge3un npezmnonaraer 3HaHue
CTYJEHTAaMU OCHOBHBIX IOJIOKEHHUH CIIETYIOINX JUCIUILINH!

®dusuka;«Vcropus roproro aenay,l'eonorusi, HauepratenbHas reoMeTpus, HHKEHEpHAs
Y KOMIIBIOTEpHAs Tpaduka

ITo Bropomy pasmeny — Mapkeinepuu:- «I'eomexanuka», «llox3emHas pa3paboTka
MII», «OtkpsiTas pazpadorka MIINy, "CtpoutenbHas re0OTEXHOIOTHS

3uanus (yMEHHUs, BIaJICHUs), MOTYYCHHbIE IPU U3yYECHUU JAHHOW JUCIUILTUHBI OyIyT
HEOOXOTUMBI JIJTsl U3YICHUS TUCIUILTAH/TIPAKTHK:

Y4yeOHass - TpakTHKa IO TIOAYYCHHWIO TMEPBUYHBIX MPO(PECCHOHANBHBIX yMEHUU W
HaBbBIKOB, B TOM YHCJE€ I[EPBUYHBIX YMEHUW M HaBBIKOB HAyYHO-UCCIEI0BATEIbCKON
JIeSITEILHOCTHU

['eonoro-TexHoaornyeckas olieHKa MUHEPAIBHOTO ChIPhS

[TpousBoaCTBEHHAS - MPAKTHKA 110 MOJIYYSHHUIO IIEPBUYHBIX MPOPECCUOHANBHBIX YMEHHM
¥ HaBLIKOB

3 Komnerenuuun odyyarouierocsi, popMupyemMbie B pe3yJbTaTe 0CBOECHHUS

AUCHHUILIMHBI (MOAYJISA) M IVIAHUPYEMBbIe Pe3yabTAThl 00y4eHH s

B pesynabrare ocBoeHMs IUCHMIUIMHBI (Moayns) «l'eome3ust M MapKIIeHIepus»
oOydJaronuiics 10HKeH 00J1aaTh CIEAYIOIIMMHI KOMIIETCHITUSMU:

CTpyKTypHBII [1nanupyemsble pe3yabTaThl 00y4eHUS
JJIEMEHT
KOMIIETCHIINH

OIIK-6 rOTOBHOCTBIO HCIOJIB30BaTh HAYYHBIE 3aKOHBI U METOJIbI IIPU OLICHKE COCTOSTHHS
OKpYy»Karoten cpeibl B chepe pyHKITMOHMPOBAHUSI IIPOU3BOJICTB M0 IKCILTYyaTaIIHOHHON
pa3Bejke, 100bI4e U mepepadoTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX, a TAKXKE MIPH CTPOUTENILCTBE
Y DKCIUTyaTaly 0I3€MHBIX 00bEKTOB




3HaThb Y CTpORCTBO reoIe3nYECKUX MPUOOPOB, YCIOBHSI BHIITOJIHEHUS MTOBEPOK,
METOJMKH MPON3BOACTBA T'€01€3NUECKUX U3MEPEHUH Ha KapTorpadudeckom
MaTepHuaJie U B MOJIEBbIX YCIOBUSIX, METOJIUKY PEIICHUS Pa3IMUHbIX
reoJIe3NYECKUX 3a/1a4 — onpeaeseHus: KodQPUIMeHTa HUTSIHOTO
JaTbHOMEPA, BETMYMHBI HEPUCTYTHOTO PACCTOSIHUS, BBICOTBI U KPEHA
COOPYKEHHSI, 3aJI05KEHUS JIMHUU 33JIaHHOIO YKJIOHA U T.J.

YmMeThb [Tpon3BoaANTH N3MEPEHHS TEOJIOTMIECKUM U T€0Je3HUECKUM
000pyI0BaHUEM, OTIPENIEIATh B HATYPHBIX YCIOBHIX OOBEKTHI ChEMOK,
yCTaHaBJIMBaTh UX MapaMeTPHI.

BJ'IaI[eTB OCHOBHBIMH METOJaMH IIPOU3BOACTBA I'COJTIOTMYCCKHUX U I'COAC3UUCCKUX
CbEMOK, pCHICHUS PA3JIMIHBIX I'COJJOTUYCCKUX U I'COAC3NICCKHUX 3a/la4 Ha
pa3inu4YHOM UCXOOAHOM MaTepUajc

[1IK-1 BnageHneM HaBbIKAaMH aHAJIM3a TOPHO-TEOJIOTMYECKUX YCIOBHUI MPH SKCILUTyaTallMOHHOM
pa3Beqke U J0ObIYE TBEPBIX MOJIE3HBIX UCKOMAEMBIX, a TAK)KE IIPU CTPOUTEIIHCTBE U
IKCILTyaTaI[uH MOJ3EMHBIX O0HEKTOB

3HaTh OCHOBHBIE TOPHO-TEOJIOTHYECKUE YCIOBHS MPHU JOOBIYE TBEPABIX MMOJIE3HBIX
HCKOITaeMBbIX, a TAK)KE IMPU CTPOUTEIHCTBE U IKCILTyaTaIlMH T0I3EMHBIX
00BEKTOB, X BIUSHUE HAa BHIOOP OCHOBHBIX BUJIOB U CIIOCOOOB
MIPOM3BOICTBA T'€OIC3MUCCKUX U3bICKAHUI

YmeTh AHAIM3UPOBATH TOPHO-TEOJIOTUYECKUE YCIOBUS MPH 100bIYE TBEPABIX
MOJIE3HBIX MCKOIAEMBbIX, a TAK)KE IPU CTPOUTETHCTBE U IKCILTyaTaIlliu
MOJI36MHBIX 0OBEKTOB, a TAK)KE UX BIUSHUE HA BHIOOP OCHOBHBIX BHJIOB U
CII0COOOB ITPOU3BOJICTBA I'€0/1€3MUECKUX U3bICKAHUI

Bianers -CcIIoco0aMu aHaIM3a rOPHO-TEOJIOTHIECKUX YCIOBHH IIPU J0OBIYE TBEPABIX
HOJIE3HBIX HCKOMAEMBIX, a TAK)KE IIPU CTPOUTENIBCTBE U IKCILTyaTaI[UH
IIOA3€MHBIX O6T)CKTOB, a TaKK€ UX BJIIMSIHHUEC Ha BI)I60p OCHOBHBIX BHUJOB U
CHoco0OB MTPOU3BO/ICTBA I€OIC3UNUECKUX U3bICKAaHUN

[1K-12 roToBHOCTBIO ONIEPATUBHO YCTPAHATH HAPYLIEHUSI IPOU3BOICTBEHHBIX IIPOLIECCOB, BECTU
NEPBUYHBIN YUeT BBIIOJIHIEMbIX Pa0dOT, aHAIU3UPOBATh ONIEPATUBHBIE U TEKYIIHE TOKa3aTeIH
IIPOU3BOJICTBA, 0OOCHOBBIBATH IIPEIJIOKEHUS 110 COBEPLUIEHCTBOBAHUIO OPraHU3allun
IIPOU3BOJICTBA

3HaTh -OCHOBBI MapKILEIIepCKOr0 yyeTa BhIIOJHEHHBIX TOPHBIX Pa0bOT, €ro BUAbI
1 (GOPMBI OTYETHOCTH, OCHOBHBIE CITOCOOBI II0JICYETa 00BEMOB CKJIAJIOB

Ymetp OCYILECTBIISATh MAPKIIEHJEPCKUI y4eT 00bEMOB BBIIIOJIHEHHBIX paboT

Bnanerts OCHOBHBLIMH CIIOCO0aMU MOJCUETa 00BEMOB CKJIa10B, BEITOIHEHHBIX
TOPHBIX paboT

[TK-17 roTOBHOCTBIO UCMOJIB30BATh TEXHUYECKHUE CPEJICTBA OMBITHO-ITPOMBIIIJIEHHBIX
UCIBITAHUN 000PYIOBAaHUS M TEXHOJOTUH MPH IKCILUTYaTallMOHHOW pa3BeaKe, 100bI4e,
nepepaboTKe TBEP/IBIX MOJIE3HBIX UCKOMMAEMBIX, CTPOUTEIHCTBE M DKCIUTyaTaIlUH MTOJ3EMHBIX
00BLEKTOB

3HaTh OcHOBHBIE CIIOCOOBI BBIITOJIHEHHSI TOBEPOK U FOCTHPOBOK, PUHIIUIIOB
paboThI re01e3NYECKOr0 000PYI0BaHMS, TPOTPAMMHBIE POTYKTHI IS
00pabOTKU Pe3y/IbTaTOB I'€0/1e3NYECKIX U3MEPEHHH

Ymethb -ITosib30BaThCsI FEOAC3MUECKUM 000PYIOBAHUEM C IIEIIbIO OMPEICIICHHSI
q)aKTI/I‘IeCKOFO IIOJIOKEHUS OOBEKTOB Kapbepa, IaxThl, UX IPOMILTIOIAAKH,
METPO




Bnanets

Crioco6amMu BBITTOTHEHUS TTOBEPOK B MOJIEBBIX YCIOBUSX, TPOU3BOJICTBA
U3MEpEHUI reoie3nyecKuM 000pyI0BaHuEM

[1K-20 ymenueM pazpabaThiBaTh HEOOXOIUMYIO TEXHHUECKYIO U HOPMATUBHYIO IOKYMEHTALIUIO
B COCTaBE TBOPYECKHUX KOJUIEKTUBOB M CAMOCTOSTENIEHO, KOHTPOJIMPOBATH COOTBETCTBHE
MIPOEKTOB TPEOOBAHUSAM CTAHIAPTOB, TEXHUYECKUM YCIOBUSAM M JOKYMEHTaM IPOMBIIIIJICHHOM
0e3011acHOCTH, pa3padaThIBaTh, COTIACOBBIBATh U YTBEPKIATh B YCTAHOBICHHOM IOPSIKE
TEXHUYECKHUE, METOJUYECKHUE U MHBIE JOKYMEHTBI, PETJIAMEHTUPYIOLIUE MOPSA0K, KAUECTBO U
0€30I1aCHOCTb BBINOJIHEHUS TOPHBIX, TOPHO- CTPOUTENBHBIX U B3PBIBHBIX PadOT

3HaTh

OcCHOBHBIE BHUbBI Mameeﬁz[epCKoﬁ JOKYMCHTAllUU, CIOCOOBI BEIITOJIHEHUS
I'€OAC3NICCKUX I/ISMepeHI/Iﬁ AJI1 OCYIICCTBIICHUSA CBEMOK q)aKTI/I‘IGCKOFO
MOJIOKEHHUS O0OBEKTOB C LEJIBK0 KOHTPOJIA UX COOTBETCTBHSA ITPOCKTY

YMmeTn

CocTaBisTh pocTeie BUIbl MapKIIEH1epCKON JOKYMEHTAIUHY,
IIPOU3BOJUTH YIJIOBBIE, IMHEHHBIC U3MEPEHUS U OIIPEIEICHUS
IIPEBBILICHN, TAXEOMETPUUECKYIO ChbEMKY, IIPOKJIAAbIBATh TCOIOJIUTHBIC U
HUBEJIMPHBIE XObl, OCYLIECTBIISITh 00pa0OTKY pe3yabTaTOB U3MEPEHHH

Bnanets

Criocob6aMu MpoOU3BOJICTBA YTITIOBBIX, JIMHEHHBIX U3MEPEHHUI U ONpeIeTICHHS
IPEBBILLICHUH, TAXEOMETPUUECKON ChEMKH, ITPOJIOKEHUS TEOIOJUTHBIX U
HUBEJIHMPHBIX XOJ0B, 00pabOTKU pe3yIbTaTOB U3MEPEHUI




4. CTpyKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO01mast TpyTI0eMKOCTh AUCIUTIINHBI COCTaBIIsIeT 5 3aueTHbIX enuHul 180 akas. yacoB, B TOM YuCIIe:
— KOHTaKTHas paborta — 123,9 akan. 4acos:
— aynutopHas — 122 akaj. 4acos;
— BHeaynuTopHas — 1,9 akan. yacoB
— caMocTosTeNbHAs paboTa — 56,1 aka. yacos;

d)opMa aTTecTaluu - 3a4€T C OHCHKOP'I, 3a4€eT

AynutopHas s s
KOHTaKTHas paboTa 3= Dopma TeKyILEro
o, =a B
= o u KOHTPOJIS
Pasnen/ Tema 3 (B axaz. uacax) £ A . p Kon
g 3 © | caMOCTOATENbHOM | yCIIeBaeMOCTH U
JCIUTUTAHE b £ = . | KOMIeTeHIuH
O g £ paboThI MIPOMEKYTOYHOM
ek 1a0. | mpaxr. R ATTeCTAIHH
3aH. 3aH. | O &
1. O6uue cBeneHNs O TE€OAE3UU
1.1 IpeameT, 3aga4l ¥ METOJIBI
pen a A IIpopaboTka .
Te0NIe3WH, OCHOBHBIE  JTallbl Texymuii KOHTPOIH OIIK-6,
N 1 2 JIEKIIMOHHOTO
HUCTOpPUM €€ pa3BUTHUS U CBA3b C MaTepHATA YCIIEBAEMOCTH MK-12, [IK-17
JOPYTHMH HayKaMH.
1.2 OnmnpexeseHue MOJOKCHUS IIpopaboTka
TOYEK Ha IMOBEPXHOCTH 3eMIIH U JEKLHOHHOTO | e o
o0riee Mpe/ICTaBICHHE 0 1 1 |marepuana, pabota yi p OIIK-6, TIK-1
N yCIeBaeMOCTHU
cucremMax KOOpJIUHAT B ¢ yueOHOHI
TEOIe3UH. TUTEepaTypon
ITpopaboTka
JIEKIUOHHOTO
1.3 Kapra. ITnan. ITpodunb 1 1 |marepuana, pabora OIIK-6, TIK-1
¢ yueOHoI
JIUTEpaTypoi
3amura
1.4 MacuTabb1 1 4 71a00paTOpHOI OIIK-6, TIK-1
paboThI
ITpopabotka
1.5 OpuentupoBanve IUHHUIH. JIEKIINOHHOTO OIK-6
Ipsmas u oOpaTHas 1 1 |marepuana, pabota TK-12 HK’-17
reoJIe3nYecKue 3a1aun ¢ yueOHOMI '
JIUTEpaTypoi
3amura
1.6 TloBepku T€010IHMTA 4 2 naboparopHon I1K-12, IIK-17
paboThI
ITpopabotka
1.7 OOmme cBegeHHs O JIEKIIIOHHOT'O
U3MEPEHMSIX. Yrinossle 4 Marepuaia, pabora OIIK-6, TIK-1
HM3MEpEHUSL. ¢ yueOHOH
JUTEpaTypoit
1.8  OrcuerHble CTpoiicTBa 3amura
TE.:O OIIHTOB yerp 4 naGopaTtopHoi OIIK-6, TIK-1
s paboTHI




1.9 HaGop cheMOUYHBIX NMHUKETOB

Samura

N 8 1ab0paTOPHOI OIIK-6, TIK-1
IIPU TaXEOMETPHIECKON ChEeMKE
paboThL
1.10 Ha6op CBbEMOYHBIX 3amura
MTUKETOB npu 8 naboparopHon OIIK-6, TTIK-1
TaXEOMETPUIECKOI CheMKe paboThI
1.11 BeinosHEHHE KOHTPOJIBHON
paboTbl o COCTAaBJICHUIO 3amura
COBMELIEHHOTO IIaHa BBITIOJTHEHHON
e " 14 2 |PacuerHble pabOTHI . IIK-1, [IK-17
TEOHOUTHON u KOHTPOJIBHON
TaXeOMETPUYECKOIl CBEMOK B paboTHI
mactirabe 1:1000
1.12 JluneiiHple W3MEPCHHSI.
P 1 OI1K-6
Teopus HUTSHOTO AalbHOMEpa
1.13 Hugenuposanue.
Cy1HoCTb, BUABI U Ha3pHaquHe 4 OTIR-6,
YIHOCTD, BIA TK-17, TIK-20
HUBEJIUPOBAHHS
3amura
1.14 TIponoxeHHe HUBEITUPHOTO H N
8 nabopatopHon OIIK-6
X0J1a B 1a00PaTOPHBIX YCIOBHUSIX
paboThI
1.15 CocraBneHue mpoaoIbHOrO UYeprexHble 3amura
' p 1 p 71a00paTopHOit OIIK-6, TTIK-1
TpoUIIs TPACCHI aBTOIOPOTH paboThI
paboThI
3amura
1.16 IoBepku HUBENIMPA. 8 H N IK-1
71a00paTOpHOI
IIpopaboTka
1.17 I'ocynapcreenHsie JIEKIIUOHHOTO
TeO0Ie3UIECKUE CETH, METOJIbI 1 1 |marepuana, pabota IK-12
cozfanust. CeTu CrylmeHus ¢ yueOHOHI
TUTEepaTypon
IIpopaboTka
JIEKIIUOHHOTO
1.18 T'eone3nueckre CbeMKU 2 2 |marepuana, pabota OIIK-6
¢ yueOHOI
JIUTEpaTypon
1.19 Cocrapnenue
COBMEIIEHHOTO I1aHa
TEOHOJUTHO-TaXEOMETPHIECKON Beriepunsaiie 3aumTa
. 8 2 | romorpaduueckor |  BBIMTOJHEHHOTO OIIK-6
cbeMku B MacmTabe 1:1000 mo
. 0 IUIaHa UIaHa
pe3ynbTaTam BBITIOJTHEHHON
KOHTPOJIbHON paboThI
IIpopaboTka
1.20  Pa30uBka  KPYroBbIX JIEKIIUOHHOTO
KpuBBIX. BwiHOC THKeTa Ha 1 2 |marepuana, pabota OIIK-6
KPUBYIO ¢ yueOHOH
JIATEpaTypoi
1.21 TloaroToBka NMUKETaXHOTO
KypHaia UL pa30uBKH 3amuTa
MUKeTaxa 1o ocH 6 naboparopuoii | OIIK-6, TTK-12
aBTOMOOWJIBHOM  JOporH ¢ paboThI
KPYTOBBIMU KPUBBIMH.
1.22 JIEMEHTBI TEOPHH
or CIHH(?CTCﬁ reo, 63H'{6CEI/IX 1 TK-12, TIR-17,
PELHOS A MK-20
H3MEPEHUIA.
HWroro no pazaeny 18 72 17
Hroro 3a cemectp 18 72 17 320

2. Mapkuielaepckue obecrieueHue

OTKPBITHIX TOPHBIX PaboT




IIpopaboTka

2.1 Beenenue. CopepxaHue JICKIIUOHHOTO
Kypca, €ro 3Ha4eHUe U CBS3b CO 1 |marepuana, pabora OIIK-6
CMEXHBIMH JUCIUIUINHAMHI ¢ yueOHoIt
JIUTEpaTypoit
ITpopaboTka
. JIEKIMOHHOTO
2.2 Mapkieriaepckast OIIK-6, TIK-1,
1 |marepuana, pabota
rpaduueckas JOKyMEHTaLUs N ITK-20
¢ yueOHoI
JIUTEPATypor
2.3 I'eomerpuzanus ITpopaboTka
MECTOPOKACHHI TIOJIE3HBIX JIEKIIMOHHOTO
PO . OIIK-6, TIK-1,
UCKomaeMbIxX. [lomcuer W yder 1 |marepuana, paborta K17
3armacoB, JOOBIYM U TOTEPb ¢ yueOHoOI
TIOJIE3HOTO MCKOMAeMOro JUTEpaTypoit
N OKOHTypHUBaHUE 3amuTa
2.4 OxoHTypuBaHHE 3aJeKel
MECTOPOXKICHUS BBIIIOJIHEHHBIX OIIK-6, ITIK-1,
MOJNE3HBIX ~ HCKONAeMBIX IO 1
10 U3BECTHBIM MPAaKTUIECKUX I1K-17, TIK-20
pe3ynbTaTaM pa3BellKu
CKBaYKHHAM pabor
IIpopaboTka
2.5 Mapxkuieiinepckue padoTsl JIEKIIUOHHOTO
npu pa3paboTke 1,1 |marepuana, pabota IK-17
MECTOPOXKACHUIH ¢ yueOHOH
TUTEepaTypon
2.6 [Toctpoenue
TOPHO-TEOMETPUIECKHX 3amra
P P [Toctpoenue BBIITOJTHEHHBIX OIIK-6, TIK-1,
rpadukoB, MaTeMaTHYeCKue 2 N
Ny H30MOIIHOCTEH MPAaKTUIECKUX I1K-17
JIEeUCTBUS ¢ TOHOTpadIecKUMH aGor
MOBEPXHOCTSIMHU p
2.7 Tloacyer 3amacoB MOJIE3HOTO Pacuernblie paboThI 3amura
HMCKOIIAEMOTO METOI0M 2 U CO3JaHue BBIIOJIHEHHBIX OIIK-6, TIK-1,
00BbEMHOM MMaJeTKU TIK. MMaJIETKU MPaKTHUECKUX I1K-12, T1IK-17
CoboiieBcKoro Co00J1eBCKOTO pabor
ITpopaboTka
. JIEKIUOHHOTO
2.8 Mapkueiinepckue cetd Ha
P p 1 |marepuana, pabora OIIK-6
TTOBEPXHOCTH. N
¢ yueOHoOI
JIUTEpaTypoi
2.9 Pa3Butne MJIAHOBOTO
3amura
CBbEMOYHOTO O0OCHOBAaHUS Ha
Pacuers BBITIOJTHEHHBIX
Kapbepe - oOpaTHast 2 OIIK-6
KOOpAUHAT IIYHKTa MPaKTUICCKUX
reojesnyeckas ~ 3acedyka B aGor
712a00paTOPHBIX YCIOBHUS p
2.10 Copemka mompoOHOCTEil B
Kapbepe: OOBEKTBl  CBEMOK; IIpopaboTka
METO/bI MapKIIeHIepCKUX JIEKIIUOHHOTO OIIK-6
CBEMOK — TaxeoOMETPHUYECKUil 3 |marepmaina, padora ;
b . puana, pa TK-12, TIK-17
(hoTorpaMMETPUUECKHIA, ¢ yueOHOI
a3p0oOTOCHEMKA; JATEPaTypoit
BEpTHKAIbHAS
211 CnenuanbHbIe
MapKIeiaepckne paboTHI: IIpopaboTka
CbeMKa M  JIOKYMEHTaIHs JIEKIUOHHOTO
OIIK-6,
OypOB3pBIBHBIX pabor; 2 |marepuana, pabota
. . MK-12, TIK-17
pa30HBKa TPaHCIOPTHBIX MyTeH; ¢ yueOHOH
padoTsl pu NPOBEICHUU JUTepaTypou

TpaHuei




Pacuer 00beMOB

2.12 Mapkueiinepckue paboThl . 3amura
. BBE3JHON TPaHIIEH
npu TIPOXOJIKE TpaHIIEeH. BBITIOJTHEHHBIX OIIK-6,
. 2 Y BBIUCPUMBAHUC
IIpoekt  Tpaccel  BbIE3OHON MPAKTHYECKUX MK-12, TIK-17
TUIaHa U Pa3pe3oB
TpaHIIen pabor
TpaHILEeH
3amura
2.13 CocraBienue
BBITIOJTHEHHBIX
TIaHA-TIPOCKTA Ha 2 | Co3nmanue npoekra I1K-20
MPAKTHIECKUX
OypOB3pBIBHBIC PAOOTHI
pabor
HWroro no pazneny 21,1
3. Mapkueiinepckoe obecneueHue
TP MOJ3eMHOM pa3paboTke
IIpopaboTka
3.1 Bgenmenue. CopepxaHue pop
Kypca, ero 3HauYeHUE U CBSI3b CO JICKIHOHHOTO
ypea, 1 |marepuana, pabota OIIK-6
CMEXHBIMH  TUCHUIUTMHAMUBIX N
¢ yueOHOI
CTBOJIA. N
JUTEpaTypoit
IIpopaboTka
. JIEKIIMOHHOTO
3.2 Mapkelinepckas . OIIK-6, TIK-1,
1 |marepuana, pabota
rpaduueckas TOKyMEHTAIHs N I1K-20
¢ yueOHOI
TUTEepaTypon
3.3 I'eomerpu3anus IIpopaboTka
MECTOPOKICHHI TMOJIE3HBIX JIEKIIUOHHOTO
uckonaembix. Ilomcuer u yuer 1 |marepuana, pabota OIIK-6, TIK-1
3amacoB, MAOOBMM UM HOTEPb ¢ yueOHOHI
IOJIE3HOTO UCKOTIAeMOTO JATEpaTypoit
3.4 OkoHTypuBaHHE 3aleXKeH
OKOHTYpHUBaHHE 3ammra
MOJNIE3HBIX ~ HCKOMAaeMbIX IO
MECTOPOXKICHUS BBIITOJTHEHHBIX OIIK-6, TIK-1,
pe3ysbTaTam pasBeKu 1
0 Pa3BEOYHBIM MPAKTUYIECKUX IK-17
MECTOPOXKAEHHsST B MacmTade CKBAKIHAM aGor
1:1000 P
8 IIpopaboTka
3.5 Mapkuieiigepckue pabdoThI JIEKIIMOHHOTO
npu pa3paboTke 1 |marepuana, pabora [K-17
MECTOPOKICHUI ¢ yueOHoI
JIUTEpaTypoi
3.6 IMoctpoenue
TOPHO-TEOMETPUIECKHX 3aura
p P [Toctpoenue BBIITOJTHEHHBIX OIIK-6, TIK-1,
rpadukos, MaTeMaTHYeCKUe 2 N
o H30MOIITHOCTEH MPAKTHYECKHUX I1K-12, TIK-17
JIEeUCTBUS ¢ TONOTpadUueCKUMH aGor
TMOBCPXHOCTAMHU p
3.7 Iloacyer 3amacoB MOJIE3HOTO PacuerHble paboTHI 3amuTa
HCKOIIAEMOI0 METOIOM 2 H CO3IaHue BBIITOJIHEHHBIX OIIK-6, TIK-1,
00beMHOMN HaJIeTKH TIK. HaJeTKH MIPaKTUYECKUX MK-17
CoboiieBcKOro Co00J1eBCKOTO pabor
3amura
3.8 OmnepaTuBHOE BBITTOJTHEHHBIX OIIK-6, IIK-1,
2 |PacuerHble paboOTHI
IJTAaHUPOBAHUE TOOBIYH PYIIbI MPAKTHYECKUX MK-17
pabor
IIpopaboTka
3.9 Mapkueiaepckue ceTH Ha JIEKIUOHHOTO
MOBEPXHOCTH M B MOJ3EMHBIX 2 |marepuana, pabota OIIK-6
BBIpa0OTKAX. ¢ yueOHOI

JIUTEpaTypoit




3.10 Pa3BuTHE  IIAHOBOTO
CbEMOYHOTO OOOCHOBaHHS B Pacuer 3amura
MOJ3EMHbBIX TOPHBIX YCIOBUSIX. 2 1 OpPHEHTUPHO- BBITIOJTHEHHBIX OIK-6
OpHEHTHPHO-COSTMHUTENbHAS COEIMHUTETIbHON MPAKTHIECKUX
4yepe3  JABa  BEPTHKAIbHBIX CHEMKH pabort
CTBOJIA.
3.11 Cesemka mnoapoOHOCTEH
TOPHBIX BBIPAOOTOK; OOBEKTHI ITpopaboTka
CBEMOK; METOIbI JIEKIILOHHOTO
MapKIIEWJEPCKUX CBEMOK — 1 1 |marepuana, pabota OTIR-6,
p . > b MK-12, TIK-17
TaXeOMETPUYECKHUH, ¢ yueOHoOI
(hoTorpaMMeTpHIECKHI, CheMKa JUTEpaTypoit
ceueHHi BRIPabOTOK
3.12 CrienanbHble
MapKIIeHIepCKHe paboTHI: IIpopaboTka
CbeMKa M  JIOKYMEHTaIHs JICKIIUOHHOTO
OYpOB3PBIBHBIX pabor; 2 2 |marepuana, pabota OIIK-6,
N MK-12, TIK-17
HOCTPOCHHUE ¢ y4eOHoit
IPEIOXPAHUTENLHOTO  IeTIHKa JUTEpaTypoit
01 3JJaHUE;
3.13 CrieninanbHbIe
MapKIeiaepckie a0O0TBHI:
P siep P 3amura
CbeMKa M JIOKyMEHTaIus IMoctpoenue OIIK-6,
BBITIOJTHEHHBIX
OYpOB3PBIBHBIX pabor; 1 1 | mpenoxpaHUTEIbH IK-12, TIK-17,
MPAKTHIECKUX
MOCTPOCHHE Oro IeJTUKA aGor I1K-20
NPEIOXPAHUTEIBHOTO  LIeJIHKa P
0] 3/1aHKE;
HWroro no pazneny 7 8 18
HWroro 3a cemectp 16 16 39,1 3au€T
3a4eT C OLICHKO OIIK-6,ITK-
Wrtoro no nucuurinHe 34 72 16 56,1 B > [12,ITIK-17,I1K-

3a4€eT

1,ITK-20




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

Jnsg  peanu3anuMu  TpeAyCMOTPEHHBIX BHJIOB y4eOHOH paboThl B KadecTBe
00pa30BaTeNbHBIX TEXHOJOTMM B MpENnojaBaHUU JUCHUIUIMHBL «['eone3us U MapKiienaepus»
UCTIOJIB3YIOTCS TPAJAULIMOHHAS, IIPOEKTHO-NUCCIICAOBATENBCKAs M MOAYJIBHO - KOMIIETEHTHOCTHAS
TEXHOJIOTUH.

[lepenaya HEOOXOIMMBIX TEOPETUYECKUX 3HAHUM ¥ (OPMHPOBAHHE OCHOBHBIX
npencraBieHnii mo kypcey «Kaprorpapus c¢ ocHoBamH Tomorpaduu» HPOUCXOJUT C
UCTOJIb30BAHUEM MYJIBTUMEANHHOTO 000PYIOBaHUSI.

Jlexuuu mpoxoAsT B TpaAULIMOHHOW (opme, B popMe KOHCYIbTaIMil, MPOOIEMHBIX U
IMaJoroBbIX Jekiuil. Teopernuyeckwii Marepuan Ha MPOOJEMHBIX JICKUUSAX —SBISIETCS
pE3yNbTaTOM YCBOEHHS MOJYy4YE€HHOM HHQPOpPMAIMH MOCPEICTBOM IOCTAaHOBKU MPOOIEMHOIO
BOIMpoOca (3aaun) U TOUCKa MyTed ero pemeHus. Ha Jekuusax — KOHCYJbTALUAX H3JIOKEHHE
HOBOT'0 MaTepuaia

COIIPOBOKIAETCS] TTOCTAHOBKOW BOIIPOCOB M JMCKYCCHEH B IMOMCKAaX OTBETOB Ha ITH
BOIIPOCHI.

[Tpu nmpoBeneHNN MPAKTHUECKUX 3aHIATUAX UCTIONB3YIOTCS paboTa B KOMaHE M METO/bI
IT (mpuMeHeHrne KOMIIBIOTEPOB JIJIs1 TocTyMa K IHTepHEeT-pecypcam).

CamocrosTenpHas paboTa CTUMYIHPYET CTYJECHTOB B MPOLIECCE TOATOTOBKU TOMAITHUX
3aJlaHul, MPHU PEIleHUU 3a/1ad Ha MPAKTHUUYECKUX 3aHITHUSIX, NMPHU MOATOTOBKE K KOHTPOJIBHBIM
paboTam U UTOTOBOI aTTECTaIUH.

6 YueOHo-MeTOAMYeCKOE 00ecTieueHHe CAMOCTOSITeIbHOM padoThl 00y4aroIuXcst
[IpencraBneHo B mpuiaoKeHUH 1.

7 OueHoYHbIE CPEACTBA JAJI NPOBeAeHHS MPOMEKYTOYHOM aTTeCTAUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoqMYecKOe U HHPOPMALMOHHOE 00ecTieyeHre THUCIIUILTUHBI (MOTYJIs1)

a) OcHoBHas auTEparypa:

Epunosa, .W. T'eonesus [Inekrponnsiii pecypc] : yuedHoe mocobue / N.U. Epusosa. —
OnektpoH. maH. — MockBa @ MUHCHUC, 2017. — 55 c. — Pexum gocryma:
https://e.lanbook.com/book/105279/#1 . — 3aru. ¢ 3kpaHa.

HpsxoB b.H. I'eone3us: Yueonuk. — CII6.: 3natenscTBo «JIanby», 2018. — 416 c. Pexxum
nocryma: https://e.lanbook.com/reader/book/102589/#2 - 3armaBue c¢ odkpana. ISBN:
978-5-8114-3012-3

CamponoBa, H. II. Mapkmeiinepuss : AHalu3 TOYHOCTHM MapKIueiaepckux paloT :
JlaboparopHblii mpakTUKyM : yuebHoe mocobue / H. I1. Camponora, F0. H. HoBuunxun. —
Mocksa : MUCHUC, 2015. — 69 c¢. — Tekcr : anekTpoHHbIii // JIaHb : 31eKTpOHHO-0HOIMOTeuHAs
cuctema. — URL: https://e.lanbook.com/book/93604/#1 (nara obparenwus: 21.03.2020).

0) JlomotHuTEIBHAS IUTEPaTypa:

JlononHurenbHas auTEpaTypa

Abpamsn, ['.O. I'eomerpust Henp. ['eomerpusanus GopMbl U YCIOBUN 3alleTaHUsI 3aJ1€KU
[DnexTponHsIid pecypc] : yuebHOoe mocodue / I'.O. AbpamsH, [I.1. Boposckwuii, E.H. Tomaukoga.
— DOmnektpoH. maH. — MockBa @ MUCHUC, 2018. — 18 c¢. — Pexwum jgocryma:
https://e.lanbook.com/book/108050/#1 .— 3aru. ¢ 9kpaHa.

AobpamsH, I.O. Teomerpusi Henp. Iloacder m ydeTr NBWIKEHHS 3alacoB IOJE3HBIX
UCKOTaeMBbIX [ DNeKTpOoHHBIN pecypc] : yueoHoe nocodue / I'.O. Abpawmsin, [I.U. boposckuii, E.H.
TomakoBa. — DnekTpoH. 1aH. — Mocksa : MUCHUC, 2018. — 24 ¢. — 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. ¢ 9kpaHa.

Poyr, I'. H. Mapkeiinepust : yaeoHoe mocooue / I'. H. Poyt, T. b. Porosa, T. B. Muxaiinosa.
— Kewmeposo : Ky3sI'TY umenu T.®D. I'opbauesa, 2019. — 146 c. — ISBN 978-5-00137-081-9. —
Tekct : onekrponsbslid //  Jlamp :  3JeKTpoHHO-OMOnmoreunas cucrema. —  URL:
https://e.lanbook.com/book/133877/#1 (mara obopamienus: 21.03.2020).

Epuinosa, U. 1. Mapkmeiinepus : yueonoe nocooue / Y. U. EpunoBa. — Mocksa : MUCHUC,
2018. — 84 c¢. — ISBN 978-5-907061-03-3. — Tekcr : onekrpoHsbii // Jlanb
JNIEKTPOHHO-OMOMMoTeynass cucrema. — URL: https://e.lanbook.com/book/115261/#1  (nara
obpamienus: 21.03.2020).

['eonme3us u mapkueiaepus : yueonoe mocodue / B. H. ITomos, B. A. Bykpunckwuii, I1. H.
bpyesuu, 1. U. BopoBckuii. — 3-¢ m3a. — Mocksa : ['opHas kuura, 2010. — 453 c. — ISBN
978-5-98672-179-8. — Tekcr : anexTpoHHbiit // Jlanb : anexkTpoHHO-OMOIHOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/66452/#1 (mara obparuenus: 21.03.2020).

Kopenkas, I'. A. CiyTHUKOBBIE HABHTAIMOHHBIE CUCTEMBI B MAPKIICHIEPHH : yaeOHOE TTocoOHe
| T. A. Kopenkas. — Kemeposo : Kys['TY umenn T.®D. I'opbauea, 2012. — 93 c¢. — ISBN
978-5-89070-840-3. — Tekcr : anekTpoHHbIit // Jlanb : anekTpoHHO-OMOIHOTEeYHas cuctema. — URL:
https://e.lanbook.com/book/69463/#1 (mata obparuenus: 21.03.2020).

Ilepuoanyeckue 3aHuA

lopubiii xypHan. M3Bectuss BY3oB. Mapkumieiinepuss v HeaponoJib3oBaHue. l'eone3us u
kaprorpadus. Bectnuk MI'Y. Bemyck 4. ['eomorus. ['opHblii nH(MOpManMOHHO-aHATUTHYECKHNA
OrOJLICTEHb.

B) MeToauveckne yKasaHus:

1. Xonskua B.H., Onames WM.M. Pabouas terpame mo aucmumimHam «['eone3us»,
«'eone3uss u mapkueinepus» u «VMHxeHepHas reoae3us» Uisl CTyIEHTOB crneruanbHocte 130404,
130408, 190701, 270105, 270109, 270205. Maruutoropck: ['OY BIIO «MITVY», 2011.
https://newlms.magtu.ru/pluginfile.php/1513523/mod_resource/content/1/Pa6ter%20Ne1-10.pdf

2. Xonskun B.H., Onanes .M. KonTposnbHast paboTa 1o COCTaBJIEHUIO COBMEIIEHHOTO
IJJaHA TEOJOJUTHOM UM TaxeoMeTpUueckod cbeMok B wMmacmrade 1:1000 ¢ wucmonab3oBaHHEM
reoaesuueckoro  manno  ['M.  Xywmkya.  MarHuroropck: roy BIIO «MI'TY»,
2011.https://newlms.magtu.ru/pluginfile.php/1513524/mod_resource/content/1/Kourpoasaas%20pabo
ta.pdf

3. Pybuos H.B. Pabora c TteomonutoM. Meroandeckue yka3zaHUs K JaOOpaTOpHBIM
paboram o aucturuinHe «HxkeHepHas reone3us» Ui CTyAeHTOB criennansHocTeit 050103, 270102,
270105, 270106, 270112, 270205, 130402 u nanpasienuit 2070100. Maruutoropck: I'OY BIIO
«MI'TVY», 2010.
https://newlms.magtu.ru/pluginfile.php/1645677/mod_resource/content/1/Pa6ora%20¢%20T€010aUTO
M.PDF

4. XonsaxkuH B.H. Pabora ¢ HuBenupoM. Metoauueckue yka3zaHUs K J1a0OpaTOpHBIM
3aHATHUSAM 10 quctuiuinHam «HxenepHas reogesusi», «I eone3us u Mmapkienaepus», «Kaprorpadus c
OCHOBaMmU Tomorpadun» s CTyAeHTOB crienmanbHocTeit 050103, 270102, 270105, 270106, 270112,
270205, 130402 wu wanpasnenudt 2070100. Marnutoropck: I['OY BIIO «MITVY», 2010.
https://newlms.magtu.ru/pluginfile.php/1645678/mod_resource/content/1/Pa6oTa%20¢%20HuBenrpoM
.PDF

S. XonsaxkuH B.H. I'papuueckue paborbl. MeToauueckue yka3zaHHUs 10 COCTaBJICHHUIO
COBMEIIEHHOTO TUTaHa TEOJOJUTHO-TAXEOMETPUUYECKON CheMKH 1o aucHuruimHam «['eome3us»,
«[eone3us n Mapkieinepusy, «axenepHas reonesusi» u «Kaprorpadusi ¢ ocHoBamu Tonorpadur»
JU1sl cTyJeHToB cnennanbHocTert 050103, 270102, 270105, 270106, 270109, 270301, 130402 nueBHOM
(hopMbI o0OyueHusl. MaruauToropck: roy BIIO MI'TY», 2010 - 32c.
https://newlms.magtu.ru/pluginfile.php/1645922/mod_resource/content/1/I"pabudeckne%20padborn%
204acTp%201.%20php.pdf

r) [Iporpammuoe o6ecnieuenue u UnTepHer-pecypcebi:
http://www.geoinform.ru/ 8. WudopManmoHHO-U31aTENbCKHI LEHTP IO TEOJIOTHU H
HepoImoas30Banuio http://www.geoinform.ru/



https://e.lanbook.com/book/108049/#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/Рабтет%20№1-10.pdf
https://newlms.magtu.ru/pluginfile.php/1513524/mod_resource/content/1/Контрольная%20работа.pdf
https://newlms.magtu.ru/pluginfile.php/1513524/mod_resource/content/1/Контрольная%20работа.pdf
https://newlms.magtu.ru/pluginfile.php/1645677/mod_resource/content/1/Работа%20с%20теодолитом.PDF
https://newlms.magtu.ru/pluginfile.php/1645677/mod_resource/content/1/Работа%20с%20теодолитом.PDF
https://newlms.magtu.ru/pluginfile.php/1645678/mod_resource/content/1/Работа%20с%20нивелиром.PDF
https://newlms.magtu.ru/pluginfile.php/1645678/mod_resource/content/1/Работа%20с%20нивелиром.PDF
https://newlms.magtu.ru/pluginfile.php/1645922/mod_resource/content/1/Графические%20работы%20часть%201.%20php.pdf
https://newlms.magtu.ru/pluginfile.php/1645922/mod_resource/content/1/Графические%20работы%20часть%201.%20php.pdf
https://newlms.magtu.ru/pluginfile.php/1645927/mod_resource/content/1/нивелирование%20по%20квадратам_compressed.pdf
https://newlms.magtu.ru/pluginfile.php/1645927/mod_resource/content/1/нивелирование%20по%20квадратам_compressed.pdf
http://www.geoinform.ru/

http://mining-media.ru/ru/ 9. Hay4Ho-texHuueckuii >xypHan «['OpHas MPOMBIIIICHHOCTH)
http://mining-media.ru/ru/

https://mwork.su/ NadopmaninoHHO-aHATUTUYECKHIA TOpTa AJs TopHsKoB https://mwork.su/

http://www.gosnadzor.ru/about_gosnadzor/history/ 11. ®enepanpHas cayx0a 10
9KOJIOIr'u4€CKOMY, TEXHOJIOTHYECKOMY u dTOMHOMY HaJ30py
http://www.gosnadzor.ru/about_gosnadzor/history/



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

IIporpammHoe obecneyenne

Haumenosanue I1O No norosopa Cpok nercTBuUs JIUIEH3UU
MS Windows 7

Professional(us  [1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |1-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 |y, 135 o1 17.09.2007 GeccpodHo
Professional

7Zip cB000JIHO pactpoctpansemoe [10 0CCCPOUYHO

Hpodwccnona.nbnble 0a3mbl JAaHHBbIX U I/IH(l)OpMaIII/IOHHLIe CIIPaBOYHBLIC CUCTEMbBI

Hassanue xypca

CchUIKa

HarnmonansHast ”HGOPMAIMOHHO-aHATUTHYECKAs CUCTEMA
— Poccuiickuit naaekc HayaHoro iutupoanus (PYTHLL)

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

ITouckosas cucrema Akagemus Google (Google Scholar)

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

denepanbHOE TOCYIapCTBEHHOE OIO/DKETHOE YUpEXkKAECHUE
«DenepanbHbIN UHCTUTYT IIPOMBIILIIIEHHOU
COOCTBEHHOCTH»

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

Nndopmannonnas cucrema - EnuHoe OKHO JocTyma K

nHGOPMAIMOHHBIM Pecypcam

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




9 MaTepua/ibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIHHBI (MOTY/JIs1)
MaTCpI/IaJII:HO-TQXHI/I‘-IeCKOe 066CH€‘-I€HI/IG JUCHHUIIJIIMHBI BKJIIOYACT.

Y4eOHble ayTUTOPUU TSl IPOBEIACHIS 3aHATUI JIEKIIMOHHOTO THIIA:
B kauectBe MarepuaIbHO-TEXHHMYECKOTO OOECHeUeHHs] JUCHUIUIMHBI HUCIONB3YIOTCS -
JIEKIMOHHAST ayIUTOPHS, MYJIbTHMEIUHHBIC CPEACTBA XPAHCHHUS, MEpeladdl W MPEICTaBICHUS
yaeOHOM nH(pOpMaIU, a TaK)Ke UMEIOIIHecs Ha Kadeape cpeicTBa 00ydeHus.

YueOHble ayAuTOpUM [UIsI TPOBEACHMSI MPAKTUYECKUX 3aHATUH, TPYIIOBBIX U
WHJIMBUIYQJIbHBIX KOHCYJIbTAIMI, TEKYILIET0 KOHTPOJISI M IPOMEXYTOYHOM aTTeCTalNU:
I'eonesnueckue mpubdopsl: Teogonutsl T30, 2T30, nusenupel H3, H10K; HuBenupHbie peiku,
BexH, IMWibku. OOydaromire KOMMbIOTEPHBIE MPOrpaMMbl BEIOMOCTH KOOPAMHAT, BEIUYUH
VIJIOB, PEUICHUIO MPSMOM M OOpaTHOM MO pacyeTy reoje3uyeckux 3anad u Ap. [lmaxaTHbiid

matepuai. [Iporpammsl, pazpabotanHbie Ha Kadeape, ¢ MOMOIIBIO TPOTPAMMHBIX POJIYKTOB
CREDO, NEWZEM, UHI'EO.

AyauTopun Ui CaMOCTOSTENILHOW PabOThl: KOMIBIOTEPHBIC KJIACCHI; YHTAIBHBIC 3AJIbI
oubmmoreku: IlepconanbHbie KommbloTepsl ¢ makeroM MS Office, Beixogom B MHTEpHET U €
JOCTYIIOM B 3JICKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCHTETA

[Tomemmenue g XpaHeHuss M NpoduiIakTHUecKoro oOciykuBaHus: Cremnaxu At
XpaHeHUs1 yueOHO-HATJISTHBIX TTOCOOUH U y4eOHO-METOAMYECKON JOKYMEHTAIIH



IIpuaoxenne 1
5. YdeOHO-MeTOaAMYECKOE O0ecnedeHHe CAMOCTOATEbHOM padoThl CTYACHTOB

AynuTopHas caMOCTOsiTeNIbHas padoTa CTY/IEHTOB Ha MPAaKTUYECKUX 3aHATHSIX OCYLIECTBISACTCS
IIOJl KOHTPOJIEM IIpernojAaBaresis B BHUAE pabOThl C KapTaMu, pEIIEHHUs 3aJad U BBIIOJIHEHUS
YIPaXKHEHUH, IMOJATOTOBICHHBIMH COOOIICHUSAMHU, WYOJUYHBIC BBICTYIUICHHS Ha 3aHSATHS, TEMBI
KOTOPBIX ONPEAEIAET s CTYACHTOB IIPENOAABATEb.

BueaynutopHass =~ camocrosiTelbHas ~— paboTa  CTYICHTOB  OCYILECTBIAETCS B BHUJE
CaMOCTOSITEJILHOI'O [IOMCKA MaTepualla 10 3aJaHHOIM TeMaTHKe, YTeHUs ¢ MpopaboTKON MaTepuaia U
BBIITOJIHEHUS JIOMAIHUX 3aJaHUM C KOHCYJIbTallUsAMMU IIPENogaBaTes.

Bomnpocsl 115 321U THI JIA00PaTOPHBIX PadoT

JlaGopaTtopHnas padora Ne 1
Uro Ha3bIBaeTCs MacTaboM MiaHa WA KapThl?
Urto Ha3bIBaeTCs YUCIEHHBIM MacIITa0OM ILJIaHa WJIK KapThl?
[lepeuncnure cTaHIapTHBIC YUCICHHBIE MACIITA0BI TOTOTPAPUICCKUX KapT.
Pacckakute npuHIUI MOCTPOSHUS MOMEPEUHOro MaciuTaba.
[TpuBenute hopMyiTy HAMMEHBINIETO ACIICHUS TONEPEYHOr0 MacITaba.
Urto Ha3wIBaeTCs rpad)uuecKOr TOYHOCTHIO?
Uro Ha3bIBacTCS TOYHOCTHIO MacITada riiaHa Wik KapThi?

JlaboparopHas padota Ne 2
[lepeunciute TUNBI OTCUETHBIX YCTPOHUCTB TEOAOIUTOB.
Uro Ha3bIBaeTcs LIEHOU Jenenus aumba’?
[lepeuncnure OCHOBHBIE NpaBUiIa OOPAIIEHUS C TEOJOIUTOM.
Urto Ha3bIBaeTCA SIKCLEHTPUCUTETOM auaa bl?

JlaboparopHast pabota Ne 3
Pacckaxkute 0 mocne10BaTeIbHOCTH U3MEPEHUS TOPU30HTAIILHOTO YTJia ClI0cO00M MPHUEMOB.
[Toyemy ropru3OHTANIbHBIE YTIIBI U3MEPSIOT MPHU ABYX MOJIOKEHUSX BEPTHUKAIBLHOTO Kpyra?
Kak ydecTb BnusiHuEe IIEHTPUPOBKH U PEAYKIIUU Ha U3MEPEHHBIN TOPU30HTAIBHBIN yron?
[TodyeMy HEOITYCTUMO HABOAMTH 3pUTENBbHYIO TpyOy Ha CoiHile 6e3 cBeToduabTpa’?

JlaGopaTtopnas pabora Ne 4
JUi1g KakoM LeIH CITyKUT TEOA0TUT?
HazoBute THIBI TEOAOTUTOB.
HazosuTe yacTi T€OMOINTA.
[lepeuniciute OCHOBHBIE OCH U MIJIOCKOCTH T€OAO0JIUTA U UX B3aUMHOE PACIIOJI0KEHHE.
UTto Ha3bpIBaeTCSl BUBHPHON U ONTHUUYECKOU OCSMU 3pUTETHLHON TPYObI?
N3 xakux oNTHYECKUX KOMIIOHEHTOB COCTOSIT 3pUTENbHbBIE TPYOBI ¢ BHYTPEHHUM (DOKYCHpOBAaHUEM?
Kak moaroToBuTh 3pUTENBHYIO TPYOY AJI11 HAOTIOICHUI?
Kak ycTpaHuTh mapamiakc ceTKH HUTEH 3pUTENbHOU TPYObI?
UTto Ha3bIBaeTCs yBEIIMUEHUEM 3PUTEILHOM TPYOBl M KaK OHO Oompeensercs?
0. Yro Ha3bIBaeTCs MOJIEM 3PEHHUSI 3pUTEIBHON TPYOBbI M KaK OHO OIpenenseTcs?
1. Yro siBNsieTCs OChIO0 MWJIMHIPUYECKOTO M KPYIJIOTO YPOBHEH ?
12. Yto noHMMAIOT MOJ1 YyBCTBUTEIHHOCTHIO YPOBHS?
13. [epeuncnute yCIOBUS MIOBEPOK TEOIOJIUTA.
14. Kax BBIMOJIHUTH OCHOBHYIO MTOBEPKY TEOJOIUTA U FOCTUPOBKY YPOBHS IIPU  aTuAae
TOPU3OHTAILHOTO Kpyra?
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JlaGoparopnas pabota Ne 5
Kak opueHTHpOBaTH TMMO TOPU30HTAILHOTO KPYTa MO JIMHUU MECTHOCTH?
2. Tlopsinok paGoThl HA CTAaHIIMM MTPU HAOOpPE ChbeMOYHBIX MUKETOB B MPOIIECCE TAXEOMETPHUUECKOM
CHEMKH MECTHOCTH.
3. Uro Ha3bIBaETCSI MECTOM HYJIS BEPTUKAIBHOTO KPYTa, Kak OHO OTIpeIeNIeTCs U Mo KakuM (hopMyiam
BBIYHUCIISIETCS?
4. UYro Ha3bIBaeTCS YIJIOM HAKJIOHA JIMHUHM BU3MPOBAHUS U MO0 KaKUM (HOpMyJIaM OH BBIUUCIIAETCS?
Kak omnpenensiercst ko3 PpUIMEHT HUTSHOTO JaJIbHOMEPA MOJIEBBIM CIIOCOOOM?
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20.
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[To xakoit popmysie BBIYUCIISETCS TOPU3OHTATIBLHOE MTPOJIOKEHUE TUHUH, U3MEPEHHOW HUTSHBIM
nanbHOMeEpoM?

Uto Ha3bIBaeTCs aOCOTIOTHOM, YCTOBHOW M OTHOCUTEIBHOU BHICOTAMU?

Hanummure hopMyInbl BEIYUCICHUS TPEBBIMICHUH, OTPEIEIIEMbIX TPUTOHOMETPHUECKUM
HUBEJIUPOBAaHUEM.

Jlaboparopuas pabota Ne 6
Pacckaxxute o mopsiike paboThl Ha CTAaHIIUU MPU MPOJIOKEHUHU HUBEIHPHOTO XO/1a.
Uto Ha3bIBaeTCs Pa3HOCTHIO MATOK (Pa3HOCTBIO BBICOT HOJIEH ) HUBEIUPHON pelku?
Kakoe nomyckaercs konebaHue pa3HOCTH MATOK U MPEBBIIICHUI Ha CTAaHIIUU?
Kaxue Touky HUBEJIMPHOIO X0/1a HA3bIBAIOT CBSI3YIOIIUMHU U IPOMEXKYTOUHBIMU?
I[To xakoii popmyse BbIYUCIAETCS AOMYyCTUMAsl HEBA3Ka HUBEIMPHOTO xo0/1a?
UYrto Ha3bIBaeTCs YKIOHOM JIMHUMA MECTHOCTH M MO KaKUM (POpMyJIaM OH BBIYUCIISAETCS?
JlaGopaTopHas paborta Ne 7

Uro Ha3bIBaeTCs MOBEPKON U IOCTUPOBKON TEXHUYECKUX CPEICTB U3MEPEHUI?
[Tepeuncnure ycnoBus noBepok HuBenupa H3.
Kax BeimosiHsieTcst ocHOBHast moBepka HuBenupa H3?
[Tepeuncnure yactu HuBenupa H3.
Jly1st yero y HUBenMpa npeHa3HaueH 3JIeBallMOHHbIN BUHT?
Kak npuBecTu B 0TBECHOE MOJIOKEHHE OCh BPALICHUSI HUBEIHUPA?

JlaboparopHuas pabota Ne 8

. UTo Ha3pIBaeTCA MUKETOM, IIFOCOBOI TOUYKOM?
. Ilepeuncnure 31eMeHThI KPYrOBOM KPUBOH U IJIaBHBIE TOYKU HA KPUBOU.

HazoBwute ciocoOb! pa30MBKH KPYTrOBOM KPUBO.

. Kak BbInosiHsieTcs neranbHas pa3ouBKa 3aKpyIJIEHUH ClIOCOOOM MPSIMOYTOJbHBIX KOOPIUHAT?
. Uto Ha3pIBaeTCs MpouiIeM JIMHUU MECTHOCTH?
. UTo noHuMaroT 1noj paboyei OTMETKON U KaK €€ BHIUUCIUTD?

Ilepeyens BOPOCOB K 3a4eTy 10 AUCHHILIMHE
«I'eone3uss m mapkueiaepus». Pasnen «I'eoge3us».

. Hayka «l'eone3us», 3agauu.
. JucuuImHel, cocTaBisaomue HayKy «l eone3us».
. @urypa u pasmepsl 3eMIIH.

CucreMbl KOOpAuHAaT, IPpUMCHACMEBIC B I'COAC3UU.
ACTpOHOMI/IIIGCKaSI CUCTCMa KOOpAUHAT.
I'eonesnueckas cucrema KOOpauHar.

PaBHoyronvHas (koH(dopMmHas) momepeyHo-UIUIMHApPUYecKass mpoekuus [aycca-Kprorepa, ee

CBOMCTBA.
3oHanbHas cUcTeMa NPAMOYTOJbHBIX KoopauHar I'aycca-Kprorepa.
OpueHTHpOBaHNE TUHUNA MECTHOCTH, OPUEHTUPHBIE YIIIbI.
VcTuHHBIN a3uMyT, cOJIMKEHNE MEPUINAHOB.
MarsuTHBI a3UMYT, CKIIOHEHHE MATHAUTHON CTPEIIKHU.
JIMpEeKIIMOHHBIE YIIIbl U pyMOBI JIMHUN MECTHOCTH.
. 3aBUCUMOCTb MEXy OPUEHTUPHBIMU YIJIAMHU.
[Ipsimast reone3nyeckas 3agada. BeiBos hopmysn U mpUMeHEHHE.
OObpatHas reose3nueckas 3a1a4da. Beioa Gpopmys u npuMeHeHue.
Teononut, cxema ycTpoiicTBa, YaCTH TE€O0JINUTA.
JIum6 n anuana. DKCIEHTPUCUTET ajTuIa ibl.
OTtcueTHbIEe yCTPONCTBA TEOI0JIUTOB.
3putenbHble TPYObl Te0/1e3M4eCcKUX IpUOOpPOB, KOMIIOHOBKA, OCHOBHBIE OCH.
Cerka Huteil. [lapainakc CETKU HUTEH.
YpoBHHU reoie3ndeckux NprudopoB: Ha3HAYCHHE, BUIBL.
YpOBHM reofie3nuecKux NpuOopoB: yCTPOICTBO.
[Topsnok n3MepeHust BEpTUKAIBHOIO yIiia.
ITpuBenenne Mecta HyiIsl BEPTUKAIBHOTO Kpyra K orcuery 6smszkomy k 0° 00'.
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YBenudeHnue 3putenbHoi TpyOsl. Meton onpenenenust.

[Tone 3penus 3puTenbHON TpyObl. MeTon onpeneneHusl.

Tunsl Te010TUTOB U UX KJIacCU(PUKALIKS.

HHCcTpyMeHTalbHbIE OTPEIIHOCTH PHUOOPOB.

IToBepKH U FOCTUPOBKHU TEOJOIUTA.

Crioco0pl U3MepeHusl TOPU30HTAIBHBIX YIJIOB.

ITopsinox u3MepeHus: FOpU30HTAIBHOTO YIila CIOCOOOM ITPUEMOB.
W3mepenue TMH JTUHUHN, TPHOOPEI.

KomnapupoBaHue MepHbIX IPHOOPOB.

Teopus HUTSHOTO TaIbHOMEDA.

IToneBoii cnoco6 onpezeneHust KOApGUIMEHTa HUTSIHOTO AaJbHOMEpA.
N3mepenue pacCcTOsSHUN CTalbHOM MEPHOM JICHTOM.

[IpuBeneHre K TOPU3OHTY JIMHUI, U3MEPEHHBIX CTAIBHON MEPHOM JICHTOI.
Husenuposanue, 3a1a4u U BUBL.

TpI/IFOHOMeTpI/ILIeCKOC HHUBCJIUPOBAHUC. BBIBOI[ OCHOBHBIX (bOpMYJ'I, IIPUMCHCHHUEC, TOYHOCTD.

I'eomeTprueckoe HUBETUPOBAHKE, CIIOCOOBI, BBIBOJ (POPMYII.
I'ocynapcTBeHHas nuaHoBas reoJe3ndyeckas ocHoBa Poccnn.
Meroas! 1 OPSIOK TOCTPOEHUS IT'OCYJaPCTBEHHOH IUIAHOBOW I'e€01€3U4YECKOU CETH.
Jlenenue Ha Kiacchl TOCYJapCTBEHHOM JIAHOBOM T'€0€3UUECKON CETH.
I'ocynapcrBenHast BbIcOTHas (HUBENMpHasi) ceTb Poccuu.
Cxema, MOPsIIOK MOCTPOEHU S, KilacCU(UKALUSA TOCY1apCTBEHHON BBICOTHOI CeTH.
Kinaccudukanus morpemnocTei reo1e3nuecKiux n3MepeHui.
CiyuaiiHble IOTPEIIHOCTH, UX CBOMCTBA.
Mapxkiuieliiepckie OopHbIE U CbEMOYHbIE CETU HAa TEPPUTOPUU PYJTHUKA.
CyIHOCTh reOMeTpU3alui MECTOPOKACHNUN MOJIE3HBIX HCKOIIAEMBIX.
Meroasl reoMeTpu3auu MECTOPOXKICHUIM.
I'uncomeTpruyeckue miaHsl.
I'paduku M30IMHUN MOIIHOCTH 3aJI€XKH.
[Tnanel U30rayOUH 3aeraHusl 3aIeXu.
OpueHTHPOBAHUE MTOJI3EMHBIX CHEMOK U€pEe3 IITOJIBHIO.
[Tepenava BRICOTHOM OTMETKH JJIMHHOMEpPOM J[A-2.
I'eomeTpuueckoe OpUeHTHPOBAHKE YEPE3 OJAMH BEPTHUKAIbHBINA CTBOJI.
OpueHTHpOBaHKE Yepe3 Ba BEPTUKAIBHBIX CTBOJIA.
IIepenada BBICOTHOM OTMETKH Ha OCHOBHOM TOPU30HT IIPU IIOMOIIY JUIMHHOM JICHTBI.
3aaHue HaMpaBJIeHUs IPSIMOJIUHEHHOM BbIpabOTKe.
[TocTpoenue rpagukoB U30COAEPIKAHMIA.
Kak ocymecTBisieTcss OKOHTYpUBaHHUE 3aJIEKEHN MOJIE3HOT0 HCKOIIAEMOT0.
[lepenaya KOOpIMHAT TOYEK B IIAXTY KaYarOIIUMHCS OTBECAMH.
Ilepenaya KOOpAMHAT TOYEK KAYAOIMMHUCS OTBECAMH.
OpueHTHPOBAaHNE MOJIPE3HBIX TOPU30HTAIBHBIX BHIPAOOTOK.
COolika rOpU30HTAIBHBIX BEIPAOOTOK BCTPEUHBIMU 3a00MHU.
[Toacuer 3anmacoB mo Metory CoO0IEBCKOTO.
Kak ocymecTBisercst onepaTUBHOE IJIAHUPOBAHUE TOOBIYM PY/Ibl U3 Pa3HBIX Kamep?
CocraB, BUJIbI U COZIep)KaHUE MapKIIeH1epckol rpaduyecKoil TOKyMEeHTalUH.



7 OleHO4YHbIe cpeacrsa il ¢ | IIpOBeJECHUA IPOMEKYTOUYHOM
aTrrecranuu

B oOpazoBarenbHOl mporpaMMe CreuauTeTa Mo AUCHHUIUIMHE «['eoe3ust U MapKIienaepus»
BKJIIOYEHBI cneayromue komnereHuu: OIIK-6, ITIK-1, I1K-12, TTK-17, T1K-20, IICK-4.1

B pe3ynbpTaTe ocCBOCHHS AUCIUIUIMHBI O0YJYArOITUNCS TOJDKEH:

3HATh OCHOBHBIC TIPOIECCHI MMOJIEBBIX PAbOT M WX KaMepalbHOW 00pabOTKH; YIIIOBBIE W
JUHEWHBIE W3MEPCHMS; IOTPEITHOCTH  HU3MEPEHHWH; TIeo/Ie3ndYecKue padoThl NMPU CTPOUTEIHCTBE
COOPYKCHHI M TOPHBIX NPEIIPUITHN, CIOCOOBI Pa3BUTHS CHEMOYHOTO 0OOCHOBAHWS, OCHOBHBIC THIIBI
cO0CK, OCOOCHHOCTH MAapKIICHACPCKUX padOT MpH Pa3IMYHBIX CHCTEMaX pa3padOTKU PYIHBIX
MECTOPOXKACHU;

yMeThb  HCIOJb30BaTh  TOMOrpado-reoJe3nYeCKUii  MaTepHall,  BBINOJHATH  TUITMYHBIC
re0JIe3NYCCKUE U3MEPEHUS MIPH IMOMOIIY OCHOBHBIX T'€0€3UYECKUX MPUOOPOB, MPOU3BOAUTH CHEMKH
BBIPAOOTOK ¢  HEOOXOJAMMOW  TOYHOCTBIO, CBOOOAHO YMTaTh TpadHuuecKue Marepuabl:
TornorpauuecKre U TUMCOMETPUUYECKUE TUIAHBI, TPODUIH U pa3pe3bl, a TAKKEe HAHOCUTH PE3YJIbTATHI
M3MEPEHUH M ChEMOK Ha IUIaHbI, MPOPWIM M pa3pesbl, MoJydaTh C MX IMOMOINBI HEOOXOJAUMBIC
JTAHHBIE JIJIs1 BHIHECEHUS [IPOCKTa B HATYPY, PEIIaTh Pa3IuyHble TOPHOTEXHUUECKUE 3a]1aUH;

BJIa/IeTh pa0OTON C re0/Ie3NICCKUMHU NMPUOOpAMHU U MHCTPYMEHTAMHU, PEIICHUs T€0AC3UUECKUX
3a/lad Ha IUIaHAX W KapTax; BBINOJHEHHUS TEOAOJUTHOW U TOMOTPa(UUECKON CHEMOK, BEIACHHS
OCHOBHBIX BHJIOB CBEMOK, KakK 3€MHOH IOBEPXHOCTH, TaK M TOPHBIX BBHIPAOOTOK, 0OpabOTKH
pe3yJIbTaTOB UBMEPEHUN.



CrpykTypH
BIM
JJIEMEHT
KOMIICTCHIL]
15058

[Inanupyemsblie

OueHouHble CpeCTBA
pe3ysbTaThl 00y4eHUs

OIIK-6 roTOBHOCTBIO HCIIOJB30BaTh HAYYHBIE 3aKOHBI U METO[bI
OpU  OLEHKE COCTOSIHUS  OKpyXaromel cpeabl B cdepe
(GYHKLIMOHMPOBAHUS MPOU3BOJCTB 10 3KCILTyaTallMOHHOM pa3BEJKe,
n00bIYe M mepepaboTKe TBEPABIX IMOJIE3HBIX MCKOMAEMBIX, a TAKKe
IIPU  CTPOUTENIBCTBE M DKCIUIyaTalluM  IOA3EMHBIX T'OPHBIX
HPEATPUITHI

3HaThb YerpoicTBo KoHTposbHBIE BOIIPOCHI
reoIe3NUecKuX NpubopoB, | ACTPOHOMHUYECKAs cCUCTEMa
YCIIOBHS BBIIIOJIHEHUS | KOOPJUHAT.
IIOBEPOK, MeTonukH | ['eogesndeckass  cuctema
IIPOU3BOJICTBA KOOpJMHAT.
reoJe3NYECKUX PaBHOyronpHAs
U3MEPEHUN Ha | (KkoH(popMHast)
KapTorpaguueckoM [ONEPEYHO-IIMIINHAPUYECK
Marepyajie U B IIOJIEBBIX | ast MIPOEKIIMS
YCIIOBUSIX, MeTouky |['aycca-Kprorepa, ee
penmeHus Pa3INYHBIX | CBOMCTBA.
TeOJe3NYECKUX 3ajad — | 30HaJIbHas cucrema
OIIpeACIICHUS MPSIMOYTOJIBHBIX

Kod(pUIIMEHTa HUTSHOTO | KOOPIUHAT
JnanpHOMepa,  BenuuuHbl | ['aycca-Kprorepa.

HEIPUCTYIHOTO OpueHTHpOBaHHE  JTMHUU

paccTosiHusA, BBICOTBI W | MECTHOCTH, OPHUEHTUPHBIE

KpeHa COOPYKEHHUS, | yIJIBL.

3QJI0’KEHUSA nuHun | UcTrHHEBIT a3uMyT,

3aJJaHHOTO YKJIOHA U T.A. | CONMKEHNUE MEPHINAHOB.
MarsuTHsIi a3uMyT,
CKJIOHEHUE MarHUTHOU
CTPEJIKH.

JIMpeKOHHbIE  YITIBI U
PYMOBI TUHUI MECTHOCTH.

YMmetb [TpowsBoauts wu3Mmepenwus |Jlaboparopnas padora Ne 1




CrpykTypH

BIM
[Inanupyemsblie

DJICMCHT OueHouHbIE CPEACTBA
pe3ynbTaThl 00yYeHUS

KOMIIETEHI]

5071
Tre0JIOTUYECKUM u
reoIe3nYEeCKUM Yro Ha3bIBACTCS
00opyI0OBaHUEM, MacmTaboM IIaHa WU
ONpeNeNsiTh B HATYPHBIX | KAPTHI?

YCIOBUSIX 00BexTHI | UTO Ha3bIBACTCS

ChEMOK,  YCTaHaBJIMBATh |UUCIEHHBIM  MaclITaboM

HX TTapaMeTphl. MJIaHa WA KapThl?
Ilepeuncinre cTanaapTHHIE
YHUCJIICHHBIC MacIITa0bl
TOMOTpaPUUECKUX KapT.
Pacckaxnre MIPUHLIAIT
MOCTPOCHHUS TIOTIEPEYHOTO
Maciraoa.
[TpuBenute bopmyiry
HalMEHBIIIETO JICJICHHS
MONEepEeYHOro Macirada.
Yto Ha3bIBACTCS
rpauyecKkoil TOYHOCTHIO?
Yto Ha3bIBACTCS
TOYHOCTBIO Macmrada
MJIaHa WM KapThl?

Bnaners OCHOBHBIMH METOJaMu Brimonnenne
MIPOU3BOJICTBA KOHTPOJILHOW paboThl 10
Tre0JIOTHYECKHX U | COCTaBJICHUIO
reoJIe3NUECKNX  CHhEMOK, | COBMEIIICHHOTO IJIaHa
pereHus Pa3IMYHBIX | TEOJOTUTHO-TAXEOMETPHUE
Ire0JIOTHYCCKHUX 1 | CKOIl Chb€MKH MECTHOCTH B
reoje3nvueckux 3amad Ha | macmradbe M 1:1000 mist
pazIuyHOM HMCXOJIHOM | 3aJaHHBIX HCXOMHBIX
MaTepuae JaHHEIX.

[IK-1 BmageHWeM HaBBIKAMHU aHAIHM3a TOPHO-TEOJIIOTUYECKUX

YCIIOBUM MpHU SKCILUTyaTallMOHHOW pasBellke U J00blue TBEPIbIX




CrpykTypH
BIM
JJIEMEHT
KOMIICTCHIL]
15058

[Inanupyemsblie
pe3yibTaThl 00yYeHHUS

OueHouHble CpeCTBA

TOJIC3HBIX MCKOMAEMBIX, a TAK)KE IIPU CTPOUTEIBCTBE U IKCILIyaTaI[uH
MOJI3EMHBIX 00BEKTOB

3HaThb OcHoBHbIE KoHnTtponbHbIe BOIIPOCHI
TOPHO-T€0JIOTrHYECKHe 1. CymHocTtb
ycinoBHS ~ Tpu  J10OBIYE | FeOMETpHU3AIIH
TBEPABIX TIOJIE3HBIX | MECTOPOXKACHUM IOJIE3HBIX
HCKOIIAEMBbIX, a TAK)KE MPU | UICKOIIAEMBIX.
CTPOUTENLCTBE u 2.  Metonasl
IKCIUTyaTallMH [TOI3EMHBIX | FEOMETPU3ALUU
00BEKTOB, UX BJIMSHHE Ha | MECTOPOXKICHUH.
BbIOOP OCHOBHBIX BHJIOB U 3.
crocoboB  Mpou3BOACTBa | [‘UIIcCOMeTpUUYeCcKre TIaHBbI.
reo/1e3N4EeCKUX 4. TI'paduku
U3BICKaHUHT W30JIMHUN MOIIIHOCTH
3aJIeXKH.
5. Inans
W30TTyOuH 3ayieraHus
3aIIEXKH.
6. OpueHTHpOBaHUE
MOJI3EMHBIX CBEMOK YEPE3
HITOJBHIO
Ymetp - aHaJIM3UPOBaTh | OKOHTypUBaHUE  3aJIekKEN
TOPHO-T€0JIOTrHYECKHE IOJIE3HBIX MCKOMAEMbIX IO
ycinoBus  npu  J100BIYE | pe3ynbTaTam pa3BeIKH
TBEPBIX MIOJIE3HBIX | MECTOPOXKICHUS B
HCKOTIAaeMBbIX, a Takke mpu | Macmrabe  1:1000  mos
CTPOUTENLCTBE U | pa3nu4HbIX HCXOHBIX
AKCIUTyaTalMH MOA3EMHBIX | JaHHBIX.
o0bekToB, a Takke wux |Ilocrpoenue
BIIUSTHUE Ha  BBIOOD | TOPHO-TEOMETPHUECKUX
OCHOBHBIX  BHJOB U |TIpaduKOB,
Croco0OB  MPOM3BOJCTBA | MATEeMaTUYECKHE JeHCTBUS
re0JIe3NYECKUX c TonorpadguuecKkuMu




CrpykTypH

BI
[Inanupyemsblie

JJIEMEHT OueHouHble CpeCTBA
pe3ynbTaThl 00y4eHUS

KOMITETEHI]

uu
U3BICKaHUHN MOBEPXHOCTAMU L

Pa3IMYHbIX UCXOHBIX
JTAaHHBIX.

Brnanets - cmocobaMu  aHaIW3a
TOPHO-T€0JIOTHYECKUX
ycrmoBuu  nipu  noOwrue | [Togcuer 3armacoB
TBEP/BIX MOJIE3HBIX | IOJIE3HOTO  HMCKOIMAeMOTo
HCKOIIAEMBbIX, a TAKXKE IIPU | METOJIOM 00BeMHOM
CTPOUTENLCTBE U | maneTku K.
AKCIUTyaTalu 1moa3eMHbIX | COO0JIEBCKOIO Ha OCHOBE
O0OBEKTOB, a TakkKe UX |TOPHO-TEOMETPUUECKUX
BIIUSIHUE Ha BbIOOD | Tpa)MKOB  MOCTPOEHHBIX
OCHOBHBIX  BHJIOB | |1 Pa3IUYHBIX HCXOTHBIX
Croco0OB  TIPOU3BOJCTBA | IAHHBIX.
reoJe3NYECKUX
W3BICKAHU I

[IK-12 TrOTOBHOCTBIO  OMNEPATUBHO  YCTPAHATh  HApYLICHUS

MPOU3BOJICTBEHHBIX  TPOIECCOB,  BECTH  TEPBUYHBIA  y4YeT

BBITIONHSEMBIX pabOT, aHANU3UPOBATh OMEPATUBHBIE U TEKYIIUE

MOKa3aTelau IPOU3BOJCTBA, OOOCHOBBIBATH MPEUIOKEHUS 10

COBEPIICHCTBOBAHUIO OpPraHU3allii MPOU3BOCTBA

3HaTh -OCHOBBI KoHTposnbHBIE BOITPOCH
Mmapkuielaepckoro ydera|l. V3mepenue
BBITIOTHEHHBIX ~ TOPHBIX paccTosiHUN  CTaNbHOM

paboT, ero BUAbI U GOPMBI
OTYETHOCTH,  OCHOBHBIC
CITOCOOBI IoJicueTa
00BEMOB CKIIQ/IOB,

MEpPHOM JIEHTOM.

2. ITlpuBenenue K
TOPU30HTY JIMHAH,
U3MEPEHHBIX CTaJIbHOU
MEpPHOM JIEHTOM.

3. HuBenuposanue,
3a/1a4¥ U BUJIBI.

4. TpuroHomerpuyeckoe




CrpykTypH
BIM
JJIEMEHT
KOMIICTCHIL]
15058

[Inanupyemsle
pe3yibTaThl 00yYeHHUS

OueHouHble CpeCTBA

10.

11.

HUBEJINPOBAHUE.
BriBox OCHOBHBIX
dbopmyn, TpuUMEHEHHE,
TOYHOCTb.
I'eomeTpuyeckoe
HUBEJIMPOBAHUE,
CHOCOO0BI, BBIBOJ]
dhopmyL.
l'ocynapcrBenHas
TJIaHOBAast
reoJie3n4ecKasl OCHOBA
Poccun.

Meroasl U TOPAIOK
MOCTPOEHUS
rocyJapCTBEHHOMN
TJTAHOBOM
re0J1Ie3M4YECKOM CEeTH.
Jlenenue Ha KJacchl
rOCyJ1apCTBEHHOM
IJTAaHOBOM
re0J1Ie3M4YECKOM CEeTH.
l'ocynapcrBenHas
BBICOTHAs
(HUBeTMpHA) CeTh
Poccun.

CxemMma, MOPSIOK
MOCTPOEHUS,
KJIacCu(pUKAIHS
rOCyJ1apCTBEHHOM
BBICOTHOM CETH.
Knaccudpukanus
MOTPENTHOCTEN
re0JIe3NIECKUX




CrpykTypH
BIM
JJIEMEHT
KOMIICTCHIL]
15058

[Inanupyemsle
pe3yibTaThl 00yYeHHUS

OueHouHble CpeCTBA

U3MEPEHUM.
Crnyuaiinbie
HOTPEIIHOCTH,
CBOMCTBA.
Mapxkmenaepckue
OTIOPHBIE U CHEMOYHBIE
CeTH Ha TEPPUTOPUU
pyIHUKA.

12.
ux

13.

Ymets

OCYIIECTBIISATh
MapKIIEeHIEePCKUN
00BeMOB
pabor

y4der
BBIIIOJIHEHHBIX

PazButne IIJIAHOBOTO
CHEMOYHOI'0 O00OCHOBAHUS
B IIOJI3EMHBIX  T'OPHBIX
YCIIOBUSIX.
OpHEHTHPHO-COCTUHUTEITb
Has ChEeMKa Yepe3 JBa
BEPTUKAJIBHBIX CTBOJIA.
KaKOBBI OCHOBHBIC METOObI
OCYIIIECTBICHUS
Mapkuieiiepckoro yuera?
KakoBsI croco0bI mojicuera
00BEMOB 3aI1acoB, CITOCOOBI
MPOU3BOJICTBA CHEMOK.

Bnanets

OCHOBHBIMH  CIIOCOOaMU
[moacyera 00BEMOB
CKJAaJ0B, BBIIOJIHEHHBIX

TOPHBIX paboT

Jns  3amaHHBIX  yCIIOBHM
MPOU3BECTH
TaxXE€OMETPUUYECKYIO
CBHEMKY, MPOJIOKUTH
TEOIOJTUTHBIN u
HHUBEJIUPHBII XOJIblI,
OCYIIECTBUTh YpaBHUBAHUE
TEOJOJIUTHOTO U (WiIn)
HUBEJIMPHOTO XoJa,
BBITNIOJIHUTD 00paboTKy




CrpykTypH
BIM

[Inanupyemsle
JJIEMEHT OueHouHble CpeCTBA
pe3ynbTaThl 00y4eHUS
KOMIIETEHI]
uu
pe3ynbTaTOB  U3MEPEHUs,
co3JaTh IUIAH C Y4YETOM
TpeOOBaHUII  CTaHIAPTOB.
BrinosiHuTh peuienue
reo/Ie3NYECKUX 3a1ad.
[IK-17 roTOBHOCTBIO HCIIOJIB30BAaTh TEXHUYECKUE  CPEJICTBA

OTIBITHO-TIPOMBIIIJICHHBIX HCIBITAHUH 00OpPYIOBAaHUS U TEXHOJIOTHIMA
MPU SKCIUTyaTallAOHHOM pa3BeiKe, M00bIYe, mepepadoTKe TBEPIbIX
TIOJIE3HBIX HCKOMAEMBIX, CTPOUTENBCTBE U IKCIUTYaTallM U MOA3EMHBIX

00BEKTOB

3HaTh OCHOBHBIE CIIOCOOBI
BBITIOJTHCHUSI TIOBEPOK M KoHTposbHBIE BOTIPOCH
I0OCTUPOBOK, mpuHIunoB |1l. Yrto Takoe moBepku u
paboTBl  T'e0JIE3MIECKOTO FOCTUPOBKU?
o0opymoBaHus, 2. HazoBure YCIIOBHS
MPOTPaMMHBIC  TIPOTYKTHI BEITIOJTHEHUST  TTOBEPOK
TUIS 00paboTku TEOJI0JIUTA ¥ HUBEIHPA.
pe3yJIbTaToOB 3. HazoBute  OCHOBHBIE
re0Ie3NYECKUX CHocoObl  HM3MepeHus
U3MEpEHUI TOPU30HTATLHBIX

yTJIOB,

OXapAKTEPUZYUTE HX.

4. OpueHTHpOBaHUE
IIOA3E€EMHBIX CBEMOK
4yepes MTOIBHIO.

5. [TIlepemaua BBICOTHOM
OTMETKH JIJTHHHOMEPOM
JA-2.

6. T'eomerpuueckoe
OpPUEHTUPOBAHUE Hepe3
OIMH  BEpPTUKAJIbHBIN
CTBOJL




CrpykTypH
BIM
JJIEMEHT
KOMIICTCHIL]
15058

[Inanupyemsblie
pe3yibTaThl 00yYeHHUS

OueHouHble CpeCTBA

7. OpueHTHpOBaHUE
yepes J1Ba
BEPTHUKAJIBbHBIX CTBOJIA.

8. [Ilepemaya BBICOTHOI
OTMETKH Ha OCHOBHOM
TOPU30HT TPU TTOMOIIU
JUIMHHOMY JIEHTHI.

9. 3amanue HampaBlICHHS
MPSMOJMHEHHOMN
BBIpa0OTKe.

YMmers

ITonp3oBaThCs
reoIe3NUCCKIM
000py/I0BaHUEM C IIEINbIO
onpeeeHus
(baKTUYECKOTO MOJI0KEHUS
00BEKTOB Kapbepa,
IIaXTHI, nX
MIPOMILIONIAKH, METPO

JlaboparopHas pabota Ne 3
1. Pacckaxure 0
MOCTIEI0BATEIBHOCTH

W3MEpEHUs
TOPU30HTAILHOTO yTIia
Croco0oM IPHEMOB.

2. Tlouemy
TOPU30HTAIIBHBIC YTIIBI
U3MEPSIOT TpU  JBYX
TTOJIOKEHHSIX
BEPTHUKAIBHOTO Kpyra?

3. OcobeHHOCTH
U3MEpEeHUs
MIPEBBIICHUI Ha
TOPU30HTABHBIX u
C1a00HAKIIOHHBIX
BbIpabOTKaX "
HAaKJIOHHBIX
BbIpabOTKaXx.

4. PaszBurue
ChbEMOYHOT'0
000CHOBaHHUS B

IIJIAaHOBOT'O




CrpykTypH
BIM
JJIEMEHT
KOMIICTCHIL]
15058

[Inanupyemsle
pe3yibTaThl 00yYeHHUS

OueHouHble CpeCTBA

MO/I3€MHBIX
YCIOBUSX.

5. OpuUEeHTUPHO-COCAUHUT
€lbHAas CBhEMKA Yepe3
JBa BEPTUKAIbHBIX
CTBOJIA.

TOPHBIX

Bnaners

CnocobaMu  BBITIOJTHEHHS
IOBEPOK B  TOJEBBIX
YCIIOBUSIX, MPOU3BOJICTBA
U3MEPEHUN
re0JIe3NYECKUM
000opyI0BaHEM

Jliist
BBITIOJTHUTH
re0JIe3UYECKOTO
0o0opyI0BaHus, U3MEpPEHUE
TOPU30HTANIbHBIX u
BEPTHKATBHBIX YTJIOB,
o0paboTarh  pe3yNbTaThI
U3MEpEHMs, CO3/1aTh MJIaH C
y4eTOM TpeOoBaHUt
CTaHJIapTOB.  BBITOTHUTH
pellieHue  Te0JIe3MYECKUX
3a/a4 10  OIpEeIeTIeHHI0
HEMPUCTYITHOTO
paccTOsiHUS, BBICOTBHI U
KpEeHa COOPY>KEHUs U T.1.

3aJJaHHBIX  YCIIOBUH
MIOBEPKH

[IK-20 ymenuem pa3pabaTeiBaTh HEOOXOIMMYIO TEXHHUYECKYIO |
HOPMAaTUBHYIO TOKYMEHTAIIUIO B COCTaBE TBOPUYECKUX KOJIIEKTUBOB U

CaMOCTOSITEITBHO,

KOHTPOJIMPOBATH

COOTBETCTBHEC IMIPOCKTOB

TpeOOBaHUSAM CTAaHAAPTOB, TEXHHUUECKUM YCIOBUSAM M JOKYMEHTaM
MIPOMBIIIIJIEHHON 06€30MacHOCTH, pa3padaThIBaTh JOKAJIbHBIE MPOEKTHI

3HaTh

OcHOBHEBIE BUJIBI
MapKIIEHIEPCKOM
JTIOKYMEHTAIIUH, CIIOCOOBI
BBIIOJTHEHHS
reoJIe3NIECKUX
U3MEPECHUI JUISL

KoHTponbHbIE BOITPOCHI
1. Tlepeuuncnure
OCHOBHBIE BUJIBI
MapKILIEeHIEPCKON
JIOKYMEHTAI1H.
2. OCHOBHbIE




CrpykTypH
BIM

[Inanupyemsle
JJIEMEHT OueHouHble CpeCTBA
pe3yibTaThl 00yYeHHUS
KOMIIETEHI]
un
OCYIIECTBIIEHUSI  CBEMOK MapKILIEeHIEPCKUE
(aKTHUECKOTO TOJI0KECHUS CbEMKM Ha 3E€MHOMU
00BEKTOB c LENIbIO IIOBEPXHOCTHU
KOHTPOJIA ux 3. OcHOBHBIC
COOTBETCTBUS IIPOEKTY MapKILIEeHIEPCKUE
ChEMKH B
IOJI36MHBIX TOPHBIX
BbIpa0OTKaxX M Ha
IIOBEPXHOCTHU
4. Taxeomerpuueckas
ChEMKA
5. Cpemka BbE3IHOU
TpaHILEn
6. Mapxkmeiinepckue
pabotsl ipu bBP
Ymetp CocraBmars npocreiimue | i1 3alaHHBIX HCXOJHBIX
BHJIBI  MapKIIEHIEPCKOH | TaHHBIX [IPOU3BECTH
JIOKyMEHTAllUH, U3MEpEHNe
IPOU3BOJIUTH  YIJIOBBIE, | TOPU30HTAIBHBIX  YIJIOB,
JUHENHbIE W3MEPEHUs WU | IPEBBIILIEHUN, COCTaBUTh
OIpEICIIEHUS COBMEILICHHBII TUIaH
IIPEBBILICHU, TEOI0JINTHO-TaXEOMETPHUUE
TaXeOMETPUUYECKYIO CKOIl CheMKHM B Maciitadbe
CbeMKy, npoxianeiBath | 1:1000 mo pesynpraTam
TEOJI0JIUTHBIE U | OJIEeBBIX U3MEPEHUH.
HUBEJIMPHBIE xo7bl, | Mapkuieiinepckue paboThl
OCYIIECTBIISATE 00paOOTKY | PH MPOXOJKE TPAHILEH.
pe3ynbraToB usmepeHuil | [IpoekT Tpaccsl Bble3gHOMN
TpaHIlIen
Bnanets Cnocobamu ipou3BojcTBa | [lyis  3a1aHHBIX  YCIIOBUI
YTJIOBBIX, JUHEHHBIX | TPOU3BECTH
W3MEpEHUI U [ TAXEOMETPUUECKYIO
ONpEeACICHUS CHEMKY, MIPOJIOKUTH




CrpykTypH
BI
[Inanupyemsle
JJIEMEHT OueHouHble CpeCTBA
pe3yibTaThl 00yYeHHUS
KOMIIETEHI]
un
IIPEBBILLICHUH, TEOJ0JIUTHBIN u
TaxeOMETPUUYECKON HUBEJIMPHBINA XOZBIL,
CBhEMKHU, IIPOJIOXKEHUS | 00paboTaTh  pe3ysbTaThl
TEOI0JINTHBIX U | U3MepeHus, Co31aTh IUIAH C
HUBEJIMPHBIX XOJIOB, | y4ETOM TpeOoBaHUI
00pabOTKM  PE3yNbTATOB | CTAHAAPTOB.  BBINOIHUTH
U3MEPEHU pellIeHne  IeolIe3UYECKUX
3aa4 10 OINPEIEIICHUIO
HEIPUCTYITHOTIO
paccTosiHus, BBICOTBI U
KpEHa COOPYKEHUS U T.[.
I1ICK-4.1 TOTOBHOCTBIO OCYILIECTBIIATh IIPOU3BOJICTBO
MapKIIEH1epCKO-T€0e3NYECKUX pabor, OTIpEeAEIATh

IpOCTPAaHCTBCHHO-BPEMCHHBIC XAPAKTCPHUCTHUKU COCTOSHUSA 3eMHOH
IMOBEPXHOCTU M HEAP, TOPHO-TCXHUUYCCKUX CUCTEM, MOJA3CMHBIX H
Ha3€MHBIX COOPY)KGHI/II\/'I n OTO6pa)KaTL HH(bOpMaHHIO B COOTBCTCTBHUHU
C HOPMAaTHBHBIMHU TpC60BaHI/I$[MI/I

3HaTh

OCHOBHBIE OTIpEJEICHUS U
IIOHATUA
MapKIIERAEPCKO-TEOAE3UY
€CKHX paboT, OCHOBHBIE
METO/bl, HCIOJIb3yEMBbIE
npu onpeeTICHUU
MIPOCTPAHCTBEHHO-BPEMEH
HBIX XapaKTEPUCTUK
COCTOSIHUSA 3EMHOM
IIOBEPXHOCTH,
TOPHOTEXHUYECKUX
COOPYXEHHI U
TpeOoBaHUS
HOPMAaTHUBHBIX
JIOKYMEHTOB mno
BBITIOJTHEHUIO U3MEPEHUM,

HeIp,

KOHTpOHLHLIe BOIIPOCHI

1. CnocoObl  u3MepeHus
TOPU30HTAIBHBIX
YTJIOB.

2. Tlopsmok  u3MepeHHs

TOPU30HTAILHOTO yTJIa
CrocoO60M IPUEMOB.

3. Hsmepenue JUTAH
JUHUHN, TPHOOPBHI.

4. KommnapupoBaHue
MEpHBIX PUOOPOB.

5. Teopus HUTSIHOTO
JaIbHOMEDA.

6. Ilonesoit croco6
oTpeieIeHus
kod(durmenrta




CrpykTypH
BIM

[Inanupyemsblie
JJIEMEHT OueHouHble CpeCTBA
pe3ynbTaThl 00y4eHUS
KOMITETEHI]
uu
ux o0OpaboTke u HUTSHOTO JalbHOMEPA.
rpaduaecKkomMy 7. W3mepenue
OTOOPaKECHHIO. pacCTOSIHUM ~ CTAJIbHOM
MEpHOM JICHTOM.
8. Ilpuenenue K
TOPU30HTY JIMHUH,
U3MEPEHHBIX CTaIbHOU
MEPHOMU JIEHTOM.
9. HuBenupoBanue,
3a/1a4u U BUJIBI.
10. Tpuronomerpudeckoe
HUBEJIMPOBAHHUE.
BriBon OCHOBHBIX
¢dbopmyn, TpHUMEHEHHE,
TOYHOCTb.
11. TeomeTpuueckoe
HUBEJIMPOBAHUE,
CITOCOOBI, BBIBOJT
bopmyst.
YMeTh BbINIONHATE  U3MEPEHUS JlaGopatopHast pabota
reoJIe3NYECKUM Ne 6
o0opy/oBaHueEM, ero
noBepku B jabopatopHbix | 1. Pacckaxure o mopsake
U TOJEBBIX  YCIIOBUSX, paboThl Ha CTaHIUH
YpaBHUBATh  PE3YJbTATh npu MPOJIOKEHUH
U3MEpPEHUN  pa3InYHBIX HUBEJIUPHOIO XOAa.
BUIOB, COCTaBIATh H|[2. Yto Ha3bIBAETCs
opopMIIATH Pa3HOCTbHIO ISATOK
MapKIIeH1epCKO-Teoe3uy (pa3HOCTBIO BBICOT
€CKYI0  JIOKYMEHTALUIO, HOJIE) HUBEIUPHON
YUTATh perku?
TOpHO-TpaUIECKyIO 3. Kakoe JIOTTYCKAaeTCsl
MapKIIEHIEPCKYIO Koje0aHue  pa3HOCTU




CrpykTypH
BIM

[Inanupyemsblie
DJICMCHT OueHouHbIE CPEACTBA
pe3ynbTaThl 00yYeHUS
KOMITETEHI]
An
JIOKYMEHTAIIHIO. MATOK W TPEBBIIICHUN
Ha CTaHIUH?
4, Kaxkue TOYKHU
HUBEJIMPHOTO Xo0J1a
Ha3bIBAIOT
CBS3YIOLIUMU 51
IPOMEKYTOUHBIMU?
5. Tlo xakoit dopmyie
BBIUHCIISETCS
JOTyCTUMasi ~ HEBsI3Ka
HUBEJIMPHOTO Xo7a?
6. UYro Ha3bIBACTCS
YKJIOHOM JIMHUHA
MECTHOCTH U 110 KaKHUM
bopmynam OH
BBIYMCIIACTCS?
Bmanets IIpuemamy  BBINOJIHEHUS B MOJIEBBIX U
MOBEPOK M  HW3MEPEHHi | 1TabOpaTOPHBIX  YCIOBHUAX
reoJIe3nIeCKUM OCYIIECTBUTH MOBEPKU
o0opy/oBaHuEM, re0Ie3UUECKOro
crocodamu peteHus [ 000pyI0BaHUsA, HU3MEPUTH
reo/Ie3NYECKUX 3a7ad B | TOPU3OHTAIbHBIN yrou,
MOJIEBBIX YCIIOBUSX. MIPEBBIIICHHE, TUTHHY
JINHUH, BBIIOJIHUTD
TaxE€OMETPHUUECKYIO
CBEMKY MECTHOCTH,
IIPOU3BECTH 00paboTKy

BBITTIOJTHCHHBIX HBMCpCHHﬁ,
COCTaBHUThH I1JIaH.

Kputepuu o1jeHKM IIpU IPOBEJIEHUU 3aUeTa C OIeHKOM:
— Ha OIICHKY «OTJMYHO» (5 0a/U10B) — 00 yJArOIIUICS IEMOHCTPUPYET
BBICOKUH ypOBEHb C(POPMHUPOBAHHOCTH KOMIIETECHIINA, BCECTOPOHHEE,




CHUCTEMAaTHYECKOE U TIIYyOOKO€ 3HaHHWE Y4YeOHOro MaTepuaia,
CBOOOJTHO BBIMOJIHSAET MPAKTUYECKUE 3a7aHUs, CBOOOJIHO ONEpUPYET
3HAHUAMH, YMEHUSMH, MPUMEHSET UX B CUTYallUsSIX MOBBIIICHHON
CJIO’KHOCTH.

— Ha OIIEHKY «X0pommo» (4 6amia) — 00ydJaroImuics T1eMOHCTPUPYET
CpenHuil ypoBEeHb C(HOPMHPOBAHHOCTH KOMIICTCHIIUNA: OCHOBHBIC
3HAHUSA, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS HE3HAuUuTEeIbHbIC
OKMOKH, HETOUYHOCTH, 3aTPYAHEHUS IPU AaHATUTUYECKUX OTepaIHsX,
MepeHoce 3HaHUM U YMEHHI Ha HOBbIE, HECTAHJAPTHBIE CUTYALIUU.

— Ha OIICHKY «Y/AOBJIETBOPUTENbHO» (3 Oamra) — oOydaromuiics
JNEMOHCTPUPYET  TOPOTOBBIA  ypOBeHb  C(HOPMHUPOBAHHOCTHU
KOMIICTEHIMI: B XOJ€ KOHTPOJIbHBIX MEpONPHUITHN JOIMYCKAIOTCS
OLIMOKHU, TPOSBISETCS OTCYTCTBHE OTACNBHBIX 3HAHHUM, YMEHHIA,
HABBIKOB, OOYYArOIIUICS HCIBITHIBACT 3HAYUTENbHBIC 3aTPYIHECHUS
MpU OMEPUPOBAHMU 3HAHUSMHU U YMEHHUSMHU TMpPU HX IMEepeHoce Ha
HOBBIE CUTYAITHH.

— Ha OLICHKY «HeYJI0BJIETBOPHUTEIbHO» (2 Oamia) — oOydaromuics
JIEeMOHCTPHpYET 3HaHUs He Oonee 20% TeopeTHUecKoro Marepuania,
JIOTYCKaeT  CYyIIEeCTBEHHbIE OINMOKM, HE MOXET IOoKa3aTh
WHTEIJUICKTYaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a]1a4.

— Ha OLIEHKY «HeyJA0BJIeTBOPUTEIbHO» (1 Oait) — oOyuaromuiics He
MOJKET ITOKa3aTh 3HAHHSI Ha YPOBHE BOCIIPOU3BENICHHS B OOBSICHEHUS
uH(pOpMallUK, HE MOXET TM0Ka3aTh HWHTEIJIEKTyadbHble HaBBIKH
peleHHst MPOCTHIX 3ajad.

Kputepuu onjeHKH IpU IPOBEJEHUY 3a4eTa:

— Ha OLIEHKY «3a4TeH0» — OOyyaroIMHCcs JEeMOHCTPUPYET
JIOCTaTOYHBIM  ypOBE€Hb C(HOPMHUPOBAHHOCTH KOMIIETEHLIMH, Ha
BOMPOCHI MpernojaBareNis B paMKaX H3Y4EHHOro Kypca JAaer
MPAaBUJIHHBIE OTBETHI, MOXKET JIOIYCKaTh HETOUYHOCTH, 3aTPyTHEHHUS,
HO B IIEJIOM 3HaHUWs, YMEHHsS U HaBBIKA COTJIACHO HM3y4aeMbIM
KOMIIETEHIIMSIM YCBOCHBI;, Ha 3a4€THOE 3aHATHE TPEACTABICH OTUET C
MPaBUJIBHO  BBINIOJHEHHBIMH  TNPAKTHYECKUMH  paboTamMH 110
JTUCIUILTAHE;

— Ha OIEHKY «HE 3a4YTeH0» — pe3yabTaT OOydeHUs He
JOCTUTHYT, O0YYaloLIUiicss He MOXET IOKa3aTh 3HAHWA HA YPOBHE
BOCTIPOM3BENICHHSI U O0BSICHEHUST HH(OpMAIK, HE MOXKET T0Ka3aTh
WHTEJUIEKTyallbHbIE HAaBBIKM PEIICHUs MPOCThIX 3a7ad, OTYeT He



OpeaACTaBJICH C BbIIIOJIHCHHBIMH IIPAKTUYCCKUMU pa60TaMI/I 1o
JUCHUIIIINHC.



IIpunoxenue 3
PABOYAS TETPAJ/Ib
mo mucrmmummHaM: "Teomesms”, "l'eomesmss m mapkmeiinepus”, "VmxeHepHas
reogesna’ A CTymeHTOB crenumansHocTei: 130400, 130402, 130403,130404,
130408, 190701, 270105, 270109, 270205

Dopmyisl aiist 1abopaTopHOit paboThl Ne 5

1) M0:L+R2+180, v=L-MO, v=MO-R-180" - (ansa
T30),

2) M0=L;R, y=L-MO=MO-R - (
m 2T30),

3) d=Kncos’v, 4 h=h +i-I, 5)

h'=0,5Knsin2v =dtgv, 6) H,m =Hcm,+h,

rre: L m R - oTcuersl Mo BepTUKAIBHOMY KPYTY IPH MOJIOKEHUH €To ciie-

Ba (KJI) u cnpaga (KII);

MO — MecTO Hynd BepTUKAJIBHOTO KpPYTa,

Vv —Yrol HakJIOHA JUHUHU BU3HUPOBAHUS (BEPTUKAIBHBIN yroin);

d — ropH30HTAIBHOE MPOJIOKECHHUE;

N — 1aNbHOMEPHBIH OTCUeT (OTCUET IO pelKe) B CAHTHMETPAX;

K — xo3dunment autsHOTO NanbHOMepa; K =100
h — npeBbInIeHre; | — BbICOTA MHCTPYMEHTa; | — BBICOTA BUSHPOBAHHUS;
H,, - BbICOTa CTaHINH; H,, — BbICOTa CHEMOYHOTO

TTUKeTA.



JlaGopatopnast padora Ne 1
Macmta0bl

Banmanwue. Bwmacmrabe 1:1000 moctpouts Tpeyrompauk ABC mo mmHam
Tpéx ero cropon AC, AB, BC. OmpenenuTs ¢ MOMOIIBIO MTOTIEPEYHOTr0 MacmTaba

BBICOTBI hA’ hB , hC TPCYTOJIbHUKA, COOTBCTCTBYIOLIWEC TOPU3OHTAJIbHBIM

MPOJIOXKEHUSIM ~ JIMHWH MECTHOCTH. IloCTpoeHME TpeyroNbHUKA BBIOJIHUTH C
rpaduaeckoi TOYHOCTHIO. JIJTHHBI CTOPOH TPEYrOJIbHHUKA BEIIACATh U3 Tabd. 1 mo
HOMepy pabouero MecTa CTyACHTA.

Tabnuua 1
JIINHBI CTOPOH TPEYTOJbHUKOB, M
Homepa Homepa
pabounx AC AB BC pabounx 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 75,12 | 63,12 | 51,34 25 102,00 | 86,75 | 71,50
10 76,80 | 64,70 | 52,60 26 103,68 | 88,22 | 72,76
11 78,48 | 66,17 | 53.86 27 105,36 | 89,69 | 74,02
12 80,16 | 67,64 | 55,12 28 107,04 | 91,16 | 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

WcxoaHble JaHHBIC U PpE3yJIbTaThI I/I3MepeHHﬁ

Howmep JIMHBI CTOPOH, M BrIcoTHI, M
paboue-r AC AB BC ha hg he
0 MecTa

O6pa3zer opopMIICHHS TPEYTOIBHUKA

Cmapocmun A.A. B
CIH-035-1 "

1:1000

HosicHenne. TpeyronbHUK CTPOSIT HA JIUCTE YEPTEKHON Oymaru pazmepom
100%120 MM mpu TIOMOIIH U3MEPHUTEIIS U MOTMIEPEYHOr0 MaciiTaba ¢ rpapuuecKon
TOYHOCTHI0. UepTexk BBHIMOJHUTH B KapaHaalie. BepumHbl TpeyroJbHUKA U
OCHOBAHHUS BBICOT 0003HAYAIOT HAKOJIOM WTJIBI H3MEPUTEISI K OOBOJIST

OKPYXXHOCTSAIMHU JHUaMeTpoM 1,5 MMm.

PaboTy BBINOIHMII CTYICHT TPYIIITBI

damunus, U., 0.)

Mara: .




JlaGopaTopnast paboTa Ne 2
OtcYeTHBIE YCTPOIICTBA TEOA0JIUTOB

IItpuxoBoii Mukpockomn Tteomoaura T30
OnudpyiitTe Ha YepTeKE MITPUXH THUMOa U

HAHECUTE OTCUCTHBIA MHAEKC JUIS OTyYCeHHS
OTCYeTa M0 FTOPU30HTAIBHOMY KpPYTY:
-4HCIIO TPaJyCOB COOTBETCTBYET HOMEPY
pa pabodero mecra;
-4HCJIO MUHYT PaBHO KOJINYECTBY OYKB B

m (haMuITH, IMCHH M OTYECTBE CTYICHTA.
[Tonnslii oTcuer Ar =

IlIkamoBoil Mukpockomn teomointa 2T30

Hanecwure n orudpyiite ITPUXH TOPU3OHTAIBHOTO U BEPTUKAIBLHOTO KPYTOB IS
Ilo ropu3oHTaIEHOMY KPYry YHUCIIO

NOJIYYCHUA CJICAYIOIHNX OTCUCTOB.

rpasycoB
v paBHO HOMEpPY TPYIIBI, MHOXEHHOMY Ha 20,
YHCIIO MHUHYT — YBOCHHOMY 3HaUCHHUIO HO-

[o BepTHKaNBEHOMY KPYTy OTCUET — YHCIIO
oTpunaresibHoe. UHWCIO TpaaycoB paBHO

HOMEPY I'PYIIBI, YUCIO MUHYT - HOMEPY
pabouero Mecra CTyJCHTA.
[TonHbIe OTCUETHI: A =
Ag =

A

IlIkanoBo¥ mukpockon Teojoiuta 3ITSKII

Hanecure ¥ omu(pyiTe MTPUXH FOPH3OHTAIBHOTO H BEPTHKAILHOTO KPYTOB IS
COOTBETCTBYIOIIUX OTCUCTAM MPCAbIAYIIETO OTCYECTHOT'O
AB =

TIOJTY4€HHS OTCUETOB,
YCTpOMCTBA. [TonHbie oTcueTsl: Ar =

1 2 3 4 5 6
|||||||||||||||||||||||||]|||||||||||||||||||||||||||||]|||||
=) 4 3 2 1 0

1 2 3 4 D [

Pa60Ty BBITIOJTHWI CTYJCHT
(Ipynma ) ( ®amumnus, U., O.)

Hara: 20 r.




OCHOBHEIE XapaKTCPUCTHUKU TCOAOJIUTOB

Tabiuua 3

HanmeHoBaHHEe OCHOBHBIX

apaMeTpoB T5 2T30 T30
Lena nenenus um60B (1) 1 1 10’
Ilena neneHust MIKabl ' '
OT-CUETHOTO yCTpoiicTBa (4 1 5
) , , ,

0,2 0,5 05-1
ITorpemHocth
OTCYHTBI-BAHUA I10 J'II/IM6aM . . .
(1) 30 45 45
IleHa nenenus ypoBHs
TIPU aTUAae TOPU30H —
TanbHOTO Kpyra ( 7) '

130 2 2

[Tone 3penus 3pUTenbHOM
TpyOBl (£)

25* 20" 20"
VYBenuueHue 3puTesIbHOM
TpyOsl  ( V'), Kpar
Macca TeooauTa co 1Ta-
THBOM, KI' 8,8 8,0 8,0




Jlabopatopnast pabora Ne 3

H3mepeHne ropu3oHTAIBHOIO yIia CIOCO0O0OM NMPHEMOB

3a JaHUC. BrinmonHuth N3MEPCHUEC OJUHOYHOT'O TOPU30OHTAJILHOTO yTJIa

criocoooM TIIpUEMOB, OTHAM ITOJIHBIM ITPUEMOM.

Pabouee mecto Ne

JleBas Touka Ne

[IpaBas Touka Ne

Kypunan
U3MEPEHUs TOPU30HTANIBHBIX YITIOB
Hata 20 1. Teopomur Ne
(THm)
Ho- Homepa 3HaueHus
Mep HabIt0- | 1 P TOPU30H —
CTaH- | JaeMbIX MOJIYTIpUEM HOJIYyIIpHUeM B
OUH | TOYEK TaJBEHOTO
K JI KII -
yria

5

7

6

ﬂ OnNyCK. PaCXO)K,Z[eHI/IC 3HAYCHHI TOPU3OHTAJIBHOI'O yIJia B IMOJyIpueMax
HE TOJOKHO HNPEBbINIATH y,I[BOCHHOI‘/‘I MOTPEIIHOCTHU OTCUUTBIBAHUS 110 J'II/IM6y.

PaboTy BBITOTHII CTyAEHT

(rpymma)

(®ammmusg, U., O.)



Tun oTCYETHOTO YCTPONCTBA TEOJOIUTA

JlaGopatopnast pabora Ne4
IHoBepku Teom0IUTA
3anaHue. BBIIONHUTE MOBEPKU U FOCTHPOBKY TEOIOIUTA.

Teomonur Ne Pabouee mecTo Ne
(tHn )

OCHOBHEIE XapaKTCPpUCTUKU TCOAO0JIMTa

1. [lorpenHoCTh OTCYUTHIBAHUS 1O TUMbOaM 1 =
2. llena neneHus NUIMHAPUICSCKOTO YPOBHSI IIPH aJUa [e TOPH3OHTAILHOTO

Kpyra 7= .
3. YBenuueHue 3puTesIbHOM TPpyOBI V=
4. Tloe 3peHNUs 3PUTEIEHON TPYOBI &=

5. Macca Teo0MTa CO IITaTHBOM m=

[ToBepka Nel

Ycnosue noBepkH.  Ocb YUIUHOPUHECKO20 YPOBGHA NPU anudaoe 20pU30HMANbHOZ0

Kpyea 00dicHa Oblmb NepnenoOUuKyIApHa o0CU 8paujeHus: meoooauma.

IIxana neneHuit aMI1yJibl HUIMHAPUYECKOTO YPOBHS

+1I
Tabmuma 4
OTcueTsl 10 KOHIAM ITy3bIpbKa YPOBHS U TOPU30HTAIBHOMY KPYTy
Tlomno- OTCYETHI TIO OTCUYETHI IO KOHIIAM
JKEHHE TOPU3OHTANb- | Ty3BIPbKA  YPOBHA | ; _ n+JI Al = iz — i1
YPOBHSL | HOMY KPYTy II 2
JI
1
2




Hanecure Ha puc. 1 B 0003HaueHHMSX ClieyIOLIEe:
JIz C — T, ocb ypoBHs B ojoxeHuu 1 (ume-
ercs);
---------------- OCb YPOBHS B IIOJIOKEHUU 2;
e - OHcceKTpuCy yria, 00pa30BaHHOTO
JBYMsI IOJIO>)KEHUSIMH OCH YPOBHS;
-+ -+ -+ -+ - 0Ch BpalIcHU TCONOJINTA.

VYkaxkuTe, BBIIOJIHEHO JIM YCIIOBHE ITOBEPKU U KaK
MIPOU3BECTH IOCTUPOBKY YPOBHS. _

Puc. 1. Cxema pacmoio -
JKEHHST OCH YPOBHS M OCH
BpAIICHHsI TEOI0TUTA

[ToBepka Ne2
YcroBue noBepKU. Busuphas oco 3pumebHot mpyosl O0ANCHA ObiMb NEPNEHOUK) -
JISIPHA OCU 8PAUeHUS 3PUMENbHOU PYObL.

DopMyaBL:
— R+ °
C:M; L,=L—c ; R, =R+c.
2
Tabmuma 5
PesynbraTel HAOMIOACHAI W BEIYUCIICHIH
[Honoxenune | Orcyersl MO Ro
BepTHKaIb- | R ropu3oHTanbHOMY c
ro Kpyra Kpyry Lo
L
o . r o ”
KII
KJI
Jlonyck: |c|<2¢, rae t - mOrpemHOCTb OTCYMTHIBAHKS 110 JINMOY.

-8-



Hanecute B 0003HaucHHSAX HA pUC. 2

cllelytouiee:
OCh BpAICHUS 3pPUTEINb-
HOU TpyOBI (MMeeTCs);
H - == 4=~ BU3UPHYIO OCb 3pUTENb-

HOM TpyOBI.
[Tokaxkure Ha pUCYHKE KOJUTUMAIMOH-
HYIO [IOTPEIIHOCTE ¢ BH3UPHOH OCH
3pUTENBHON TPYOBI.
YKakuTe, BBIINOIHEHO JIU YCIIOBHE I10-
BEPKH M KaK OCYIIECTBUTh FOCTHPOBKY

BU3UPHOMN
ocu.
Puc. 2. Cxema pacnoniosxeHus
BHU3HUPHOM OCH U OCH BpaIICHUS
3pUTETBHOI TPYOHI.
[MoBepka Ne3
Ycaosue noBepku.  Ocb 8pawjenuss 3pumenbHol mpyowvl 00dCHA Obimb
NEPREHOUKYISAPHA OCU 8PALYEHUsI MeO00aUMA.
A
h
. i
7 0
OrcueTsl 10 MUIMMETPOBOM HIKae: MM, dg MM.

I ga —ag|= ,MM. Beicota h, mojyueHHas U3 HEOCPEICTBEHHBIX

m3mepennit, h=2,00m. V= |p/ 2h= , rae p=206265 - pamman.



VYkaxuTe, BBIIOJIHEHO JIX YCIOBUE MOBEPKU U KaK OCYIIECTBUTH FOCTUPOBKY
OCH BpallleHUs] 3pUTENILHOM TPyOBI

[MoBepkxa Ne4
YcnoBue noBepku. _Cpednssn copusoHmanbHas HUms cemrku Humeu 3pumenbHoll
mpyo6sl O0NHCHA ObIMb NEPNEHOUKYTIAPHA OCU BpAUeHUs Me00O0NUMd.
'YKakuTe, BBIIOIHEHO JIN YCIOBUE MTOBEPKH M KaK OCYIIECTBUTH IOCTHPOBKY
CETKU HUTEH.

Jlaboparopnas pabota Ne 5
Ha60op chEMOUHBIX TUKETOB IPU TAXEOMETPHUUECKOH ChEMKE
3ajanue. BrINONMHUTE HAOMIOACHHS TISITH CHEMOYHBIX ITMKETOB M 00paboTaTh

KYpHAI.
Pabouee mecto Ne Homepa cbemMouHbIX
MTUKETOB
KYPHAI
TaxeOMETPUUECKON CBHEMKHU
Hata 20 T Teononur No
(THm )
CtannusaNe
L= R= MO = i = H, =
Jansro | OTcueTsl 1o BricoT-H
Ne | Ne | - TuM-6am v d h | h | sie
¢ | ok | mepHBl | (KJI) OTMETKH
e H, m
paccTo- 'K
STHUS BK
n

JIumO OpHEHTHPOBAH I10 JTMHUH

- 0°00" [ - - - - -] - -

PaboTy BBITOTHUI CTYAEHT

( rpynma ) (

dammnus, ., 0.)

-10 -




JlabopatopHnas padora Ne 6
ITpoJiokeHHEe HUBEJIMPHOTO X012 B JAG0PATOPHBIX YCJIOBHAX
3amanue. [Ipon0oXKUTh HUBEIUPHBIA X0, COCTOAIINH U3 14 cTaHImil 1 onHparoluiics Ha qBa pernepa. KakaoMy CTyIeHTy Ha
CBOCH CTAaHIIMM OTHAOIOAATH ABE CBS3YIOLIME U OMHY MPOMEKYTOUHYIO TOUYKH. B HUBEIHPHOM XKypHale 3alucaTh Pe3yIbTaThl

TPEHUPOBOYHBIX HAOMIONEHUN W MX 00paboTku. BEIMOMHUTE 0OpabOTKY HUBEIMPHOTO JKypHaja M COCTaBHTh IPOJOJIBHBIN
npoduIik Tpaccel aBBTOMOOHMIBHON TIOPOTH.

OrmMmeTKa penepa B Havaie xona Hyg = OtMmeTKa pemnepa B KoHLe xoga Hg =

Cxema HUBCJIMPHOT'O XO0Ja II0 Tpacce aBTOMOOHJIBHOM A0poru

o f=J
= + r'.‘I--‘- 1 =
2o - [V B VI ] -t e [+ - ey o =
o1 = W w = = w o a w P = o
= C = C: E S S S S C = = S C =
a1 1 - 1 1 1 1 [ 1 1 L s
5 )= 5 T 2 5
o o e S o
C =
| 1
KYPHAI
TeOMETPUUECKOTO HUBEIUPOBAHUS
Hara 20 T. Pabouee mecto Ne
Ne Peneps, Otcuetsl 10 perke [IpeBbiienus Cpennue T'opuzontr | BricoTHble
CTaH- | NMKETHI, | 3aA-H | meped- | mpome- h MIPEBBILICHUS HUBEIHpPA, | OTMETKH,
OUH | ILUIFOCHI el a |Helt b | xyr. ¢ + - + - M M
1 2 3 4 5 6 7
TpeHupoBOYHEIC HAOIIOICHUS HA CTAHINH
Ne Penepsi, Otcuetsl 10 perke IIpeBbienus Cpennue T'opuzont BricoTHbie
CTaH- | MHUKETHI, | 3a1-H | nepe- | npome- h MIPEBBILICHUS HUBENUPA, | OTMETKH,




1005051 TUTIOCHI eifi a |melt b | xyr. ¢ + - + -
1 2 3 4 5 6 7
Xon ot periepa Ne 991 5o penepa Ne 44
1 Pem. 991 0316 0856 540 5425
IIK 0 4997 5542 545
4681 4686
2 IIK 0 0741 1863 1122 1119,5
TIK 1 5426 6543 1117
4685 4680
TIK 0+50 1107
3 TIK 1 1697 0162 1535 1532,5
IIK 2 6376 4846 1530
4679 4684
IK 1450 0393
4 I1K 2 0352 1027 675 674,5
Yr. 1 5037 5711 674
4685 4684
TK 0352
2(och) }lonepeqHHK
I1+20 1618 Ne 1l
J1+20 0900
KonrpoinbHbIe 2494 | 26550 3065 4673 | 15325 | 2336,5
BBIYHCIIEHUS 2
Ha CTPaHUIIC 2655 -4673 -2336,5
0
-1608 | -804,0 -1608 | -804,0 | -804,0




_E'[_

Ne Penepsl, OtcueTsl 1O peiike [IpeBpiieHUs Cpennue T'opuzont | BricoTHbIE
CTaH- | NMUKeTHI, | 3aA- |  mepefi- TIPEBBIILICHUS HUBENIUpa, | OTMETKHU,
i TLTIOCHI pome- M M

HSS HsIs JKyTOU. + + -
1 2 3 4 5 6 7 8 9 10 11
5 yr. 1 1031 | 0133
I1K 3 5713 | 4817
6 IIK 3 1060 | 1518
I1K 4 5746 | 6200
I1K 3+50 2478
7 I1K 4 1397 | 2002
I1K 5 6080 | 6681
1K 4+50 1892
8 IK 5 2067 | 1572
IIK 6 6743 | 6253
I1K 5+50 0860
9 K 6 1761 | 2737
Vr. 2 6442 | 7420
KoHnTponbHble
BBIYUCIICHUSA
Ha CTpaHUIe




_V'I:_

Ne Penepsl, OtcueThl 1O _pelike [IpeBpiieHUs Cpennue T'opuzont | BricoTHbIE
CTaH- | IHKETHI, 3ar depez[- TIPEBBIILICHUS HUBENIUpa, | OTMETKHU,
i TLTIOCHI npome- M M

HSS HsIs JKyTOU. + + -
1 2 3 4 5 6 7 8 9 10 11

10 | Vr.2 1694 | 2052

11K 7 6376 | 6735
11 | IIK7 2068 | 0363
I1IK 8 6752 | 5046
I1K 7+50 0746
12 | IIK 8 0282 | 0932
IIK 9 4963 | 5613
IK 0282
8(ocp) ITonepeunnx
IT+20 0538 Ne 2
J+12 1064
JI+20 1522
TIK 8 +50 2172
KoHnTponbHble
BBIYUCIICHUSA
Ha CTpaHUIle




Ne Penepsl, OtcueTsl 10 peiike IIpeBplenus Cpennue T'opuzontr | BsicoTHBIE
CTaH- | IMKETHI, | 3a.1- | nepej- NIPEBBILICHUS HUBEJIUPA, | OTMETKH,
nui IUIFOCBL IIpoMe- M M

HSS HsIs JKyTOU. + - + -
1 2 3 4 5 6 7 8 9 10 11

13 IIK 9 1580 | 1943

I1IK 10 6262 | 6627

I1K 9+50 2578
14 I1IK 10 2078 | 1434

Pen. 44 6761 | 6115

KonTtponsHsie
BBIYUCIICHHS
Ha CTpaHUIIe

_S'[_

CyMMa CpeJHHX MPEBBIIICHUI IT0 BCEMY XOAY E hcp. = MM.

Pa3HOCTB BBICOT HUBEJIMPHBIX PELEPOB Hy - Hy = MM.

[TomyueHHast BBICOTHAs HEBA3KA f = thp' -(H K= H H) = MM.

Jomyctumast BBICOTHasl HEBSI3Ka Af P 10vn = MM, TIJ€ N —4HCIO CTAHIMM.
Hara 20 T PaboTy BBITOTHWI CTyIEHT

(T'pynna )

( Qammnus, u., 0.)



_9'[_

IpomoabHbIit MpoduIbL TPacchl ABTOAOPOTH
Macira0sr:
ropuzoHTanbHbI  1: 5000

BEPTUKAIbHBII 1: 500

A 4

Pa3BepHyThII
o

IJIad . nNauwHs n " " " " " Rl
o o
MECTHOCTHU " " " " " " " " " "5 o

o HUK
VxI10HBI, %0

IIpoexTHbIE
OTMETKH, M

dakTnueckug
OTMETKH, M

Paccronmmn, M| 0| 501 30 301 | TO0 | 5030|350 1 30] | 10O
TTukeTsl 0 1 2 3 4
6 7 8 9 10



Pa60Ty BBITIOJTHWI CTYJCHT

(Tpynm)

( Pamuus, 1.,0.)

Jara

20



Jlaboparopnas padota Ne 7

IHoBepku HuBeaupa
3aganue. BeimomHNTE TOBEpKH M FOcTHPOBKY HUBEnMpa H3.  JIBa cTyneHTa BBIONI-HSIOT TOBEPKH OJJHOTO HUBEINPA.

Huenmup H3  Ne
Pabouee mecto No

OcHOBHBIE XAPAKTCPUCTHKH npnﬁopa

1. VBenuuenue spurensuoii Tpyosr ¥V =30,5"

"
2. IleHa JACJICHUS TUINMHAPHUYCCKOTO KOHTAKTHOT'O YPOBHS T= 15

3. KoadduimeHT HUTIHOTO JanbHOMEPa K =100
4. Macca, Kr :

- HuBenupa - 2,0;

- ¢dyrmapa - 2,0;

- mraruBa - 3,5.

IToBepka Ne 1
Ycnosue noBepku. Ocb Kpyeno2o yposus 00aiCHA Obimb NAPALIelbHa OCU 8pauye-
HUs HUGeaupa.
BrinonHeHO 71 ycioBUE NepBOi OBEPKU?

Kak ocymiecTBUTh IOCTUPOBKY KPYTJIOTO YPOBHS?

IToepka Ne 2
Ycaosue noBepku. CpedHssi copu30HMAIbHASL HUMb CEeMKU HUmMel 3pumenvHol mpyosvl  00JAHCHA ObIMb
NEePREeHOUKYIAPHA OCU 8PAUEHUS HUBEUDA.

Otcuetsl 10 peike: ap = ; a,; =

BrinosnHeHo 1 yciaoBue BTOpO MOBEPKU?

Kak ocymecTBUTh IOCTHPOBKY CETKH HUTEH?

ITosepka Ne 3
Ycaosue noBepkH. Ocb YuruHOPU4ECcKo20 YPOSHSA U BUSUPHAS OCb 3pUmens-
HOU MPY6bl QONNHCHBI HAXOOUMBCS 8 OMBECHBIX NAPATLIETLHBIX NIOCKOCAX
npU OMBECHOM NOJLONHCEHUU OCU BPAWEHUS. HUBEUDA.

b, +b
Jauusle Habmonenuit: b = KoHTpois % =bx3um
b, = Jlonyeck | b, —b,, |<8mm

b, =
BrInonneHo 11 yciaoBue noBepku?
Kak ocymiecTBUTb IOCTUPOBKY HMINHAPHUECKOTO YPOBHA?




ITosepka Ne 4 (ocHOBHas )
YcnoBue moBepkH. Ocb yuruHOpu1ecko2o yposHs 00INCHA DbIMb NAPATTETbHA
BUBUPHOU OCU 3pUMENbHOU MPYObL.

CxeMa HaOIOIEHAI

o W |1 Er———
I. il
Cranius ! { by bz{ } b I
Cragmus 1l | Cranmusa I
Crannus | | D | I D |
et -t e >
\ | I |
-18 -
DopMyIIbL: hy =i, —b,
' [ | [ 1 [ 1 [ 1
. 4D
ho =1, b2 ; Homyck | X |< 75 ;
h,+h h, —h
=" _0. p-"n “o. p =b,+x.Kourpoms x="h, —h.
2 2
[ocne ucnpaBieHnus ypoBHSL:
. 4D
xX'=h;+h., e hg=i;-b,, | x'|< —.
75
KypHan HaOrOIeHHIA ¥ BRIYHACICHUH
Ne Ne OtcueTst [IpeBsI- Cp. mpe- | Cxema HaOMOICHAS
CTaH- | TO- 10 pelike LICHUS BBIICHUS | Beramcienme X
ol | dek i b +h +hg,
10—
D
x = , MM
= ’M
4D
e s MM
75
HusenupoBanwne mnocie UcIpaBiIeHus ypOBHS b, = , MM
h= , MM
x' = , MM
BrInonneHo 11 ycaoBue noBepku?
Kak ocymiecTBUTh IOCTHPOBKY LIMIIMHAPHYECKOTO YPOBHS?
Jara 20 1. PaboTy BBIIONHWI CTYACHT
( Pamunus, 1.,0. )

-19 -



Jlaboparopnas padota Ne 8
IMoaroToBKa NMUMKETaKHOTO *KYPHAJIA 151 pa30MBKH MHKETAKa M0 OCH

3aganmne. CocTaBUTH BEIOMOCTH IIPAMBIX U KPUBBIX. B cOOTBeTCTBHH C

YIJIOB, HA4aJI0 ¥ KOHEL KaX10H KPYroBOM KPUBOU C yKa3aHUEM 3JIEMEHTOB

1. BemoMocTb NpsIMBIX U KPUBBIX
Yraom Paccrosnausa, m
Ho- Teono- | IloBopoTHBIE Hupexk- Mexnay | IIpsmsr
ME€p | JIMTHOT | yIJIBI Tpacchl | LMOH- | PymOBbI BEpIIU- | €
yr— | o HpaB | JIeBBI | HBIE HaMu BCTaBK
na xo/a ble e 1
B 0, 0, A r s p
(paBbI
e)
1 2 3 4 5 6 7 8
HT
334,72 236,63
1 127° 52°
45’ 15°
2
3
4
KT
Konrt-| 26, XS, Xp
20, Oy -2
poinb
20,—20,
DopMyIIB: 1)0n=180°-B, 2)0n=p-180°, 3)X0,—%0, - a,—a,
2. TlukeTaxxHBI >KypHAI
E -nk4 6=32°15 Lk 8 :
f R=200 k a
. BY; T=198,09 P ;
i3¥3472( -ux3  K=182i39 - 1K! 7; E
s 522,74 | s
v HK, M= 13,79 b :
12+36,63 | -mk2 D F 1K 6 f
| -nk 1 P - K §
; | KK ;
' -nk 0 4+19,02F 1k 4 !

ABTOMOOMJIBHOI 1OPOrM ¢ KPYrOBHIMHM KPHBBIMH.
MUKETAKHBIM HAaWMEHOBAaHMEM HAHECTH B ITHKETAKHOM JKypHalle BEpIIWHBI

3aKpYyTJIEHUN.
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DOneMeHTHl 3aKpyTJICHUH

IInkeTakHOE ONOKECHHUE

Pa- | Tan- | Kpu- Ho- buc- | Hawan | KonuoB | Bepmu | Ho-
Iu- | TeHc | Bas Mep CeK- KPHUBBIX | KPUBBIX | H Mep
ye Tpuca yTJIOB yr-
1a
R |T K I b IMK(uk) | [IK(xx) | TTK(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 Y/
2K >P+XK 22T-2K

NHL=Xs-3]=3P+3K,

S5) X =2XT-ZK.

L — mmmHAa  TpaccH

-1K 16

-mK 15

-1k 14

-1k 13

-mk 12

- 1K 2(]

-1k 19

E-HKIS

E-rn(l'

'
'
'
'

-k 14
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-1k 23

- K 22

-1k 21

-k 20



BOIIPOCBHI K 3AHIIUTE JIABOPATOPHBIX PABOT
JlaboparopHas pabota Ne |

1. Uro Ha3pIBaeTCS MAaCIITAOOM IIIaHA FITH KapThI?
2. Uro Ha3pIBAaeTCS YUCICHHBIM MacIITabOM IUTaHA FIIH KapThl?
3. [epeuncnure craHIapTHBIC YUCICHHBIE MacIITa0bl TONOTpapUIECKUX KapT.
4, Pacckaxxure MpUHIMI TOCTPOEHHS NONEPEYHOro Macrada.
5. [IpuBenute GopMyIy HAMMEHBILETO JEJICHUS ONEPEYHOr0 MacITaoa.
6. Yto HazbIBaeTcs rpaduuecKoil TOUHOCThIO?
7. Yt0 Ha3bIBaeTCsl TOUHOCTHIO MacluTala IuiaHa Win KapTbl?
JlaboparopHras padota Ne 2
1. Ilepedncaure TUIBI OTCYETHBIX YCTPOICTB TEOJONMUTOB.
2. Yro Ha3weIBaeTCH LIEHON nejieHns JtuMoOa?
3. [lepeunciure 0OCHOBHBIC MTpaBHiIa OOPALMICHHS C TEOIOIUTOM.
4, Uto Ha3bIBAETCS IKCIEHTPUCUTETOM aITUIATBI?
JlaboparopHas pabota Ne 3
1. Pacckaxwure 0 MOCIeA0BaTEIFHOCTH H3MEPEHHSI TOPU30HTAIBHOTO YIila CIIOCOOOM MPHEMOB.
2. ITouemy ropu3oHTaNBHBIE YTIIIBI H3MEPSIOT IPHU ABYX MOJOKEHUAX BEPTHUKAIBLHOTO Kpyra?
3. Kak yuecTs BIMsIHUE HEHTPUPOBKU U PEIyKIIMH Ha H3MEPEHHBIN TOPU30HTANBHBIN yromu?
4. [Touemy HEIOMyCTUMO HABOJWTH 3pUTENIbHYIO TpyOy Ha CoutHile 6e3 CBETO-
¢unbTpa?
Jlaboparopnas pabota Ne 4
1. st Kako# Leu CITy>KUT TEOA0IUT?
2. Ha3zoBuTe THITBI TEOI0TUTOB.
3. HasoBute yactu Teogonura.
4, [epedncnnre OCHOBHBIE OCH U IMIIOCKOCTH TEOJOINTA U UX B3aUMHOE pac
TMIOJIO’KCHHE.
5. Uro Ha3bIBaeTCs BU3HUPHOU M ONTUIECKOH OCSMH 3pUTEIBHOM TPYyObI?
6. U3 KaKux ONTHYECKUX KOMIIOHEHTOB COCTOST 3pHUTENIbHbBIE TPYObI C BHYTPECHHUM
¢doxycupoBanuem?
7. Kak moaroToBuTh 3pUTEIbHYIO TPYOY 1151 HAOIIOICHINA?
8. Kak ycTpaHuTh napajuiakc CeTKH HUTEH 3pUTEIbHON TPYyObI?
9. Urto Ha3bpIBa€TCS YBEIMUESHUEM 3PUTEIHHON TPYOBl M KAK OHO OTIPEAETSETCS?
10. Urto Ha3bpIBaeTCA MOJIEM 3PEHUS 3PUTETHHOM TPYOBI U KaK OHO OMpEeesieTcs?
11. UYro sBIISIETCS OCHIO IMIIMHAPHUYECKOTO U KPYTJIOTO YPOBHEH?
12. UYTo NOHMMAIOT IO/ YYBCTBUTEIBHOCTHIO YPOBHSI?
13. [lepeuncnure ycnoBus MOBEpOK TEOOJIHTA.
14. Kak BBITIOJTHUTH OCHOBHYIO TIOBEPKY TE€OJI0INTA U FOCTUPOBKY YPOBHS IIPH  JIN/Ia/1e

TOPU30HTAILHOTO Kpyra?
JlabopaTopHras padorta Ne 5

1. Kak opueHTHpOBaTH TMMO TOPHU30HTAIBHOTO KPYTa MO JIMHUU MECTHOCTH?
2. ITopsimok paboOTHI HAa CTaHIUH NTPH HAOOpE ChbEMOYHBIX TUKETOB B MPOLIEC
Ce TaXeOMETPUUIECKOH CheMKH MECTHOCTH.
3. Uto Ha3pIBaETCS MECTOM HYJISI BEPTUKAIBHOTO KpyTa, KaK OHO OIIpEeseTcs U 10 KaKUM
(dhopmynaM BeIIHCISETCS?
4. UYro Ha3bIBaeTCs yriioM HAKJIOHA JINHUW BU3MPOBAHUS 1 110 KaKUM (opmy
JIaM OH BbIYHUCIsIeTCs ?
5. Kaxk omnpenensercs k03pUIMEHT HUTSHOTO JaIbHOMEPaA MOJIEBBIM CIIOcO00M?
6. ITo xaxoii popMyIie BEIYUCISIETCSI TOPU3OHTAIIBHOE POJIOKEHUHN JINHUH,
U3MEPEHHON HUTSHBIM JalbHOMEPOM?
6. UYro Ha3bIBaeTCs aOCONMIOTHOM, YCIIOBHOM M OTHOCUTEIBHON BHICOTAMU?
7. Hanmmute hopMyms! BEIYUCICHNS TPEBBIICHNH, OIPEIEISIEMbIX TPUTO-

TEOMETPUIECKUM HUBEIHPOBAHUEM.
JlaboparopHnas pabota Ne 6
1. Pacckaxwure 0 mopsaake paboTsl Ha CTAHIIUH IIPH MIPOJIOKEHUH HUBEIHPHOTO
Xo7a.
Uto Ha3bIBaeTCS PA3HOCTHIO IIATOK (Pa3HOCTHIO BBICOT HOJIEH) HUBEJIIMPHON perku?
Kakoe nomyckaercs konebaHne pa3HOCTH IISITOK M NPEBBIIICHUN HA CTAaHIUH?
Kakue Touky HUBEIMPHOTO X0/1a HA3bIBAIOT CBA3YIOIMMU U IPOMEKYTOUHBIMU?
[To xako#i Gopmysie BBIYHUCIISETCS I0MyCTUMasi HEBsI3Ka HUBEJIMPHOTO X0aa?
UYro Ha3bIBaeTCs YKJIOHOM JIMHUM MECTHOCTH M MO KaKUM (pOpMyJIaM OH BBIUUCIISETCS?

ok wn

Jlaboparopuas pabora Ne 7
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Urto Ha3bIBaeTCS MOBEPKOH 1 IOCTUPOBKON TEXHUIECKUX CPEJICTB U3MEPEHUI?
ITepeuncnute yciioBus MoBepoK HUBenmmupa H3.

Kak BeimosHsIeTcst OCHOBHAS TOBepKa HuBenupa H3?

Ilepeuncnure wacti HUBenmupa H3.

Jist aero y HUBENHMpa MpeIHa3HAYeH JICBAIMOHHBIA BUHT?

Kak npuBecT B 0TBECHOE MOJIOKECHNE OCh BpaIlleHUs HUBEIHpa?

ouhkwnE

JlaGopaTopnast paboTa Ne 8

YTo Ha3bIBaeTCs MUKETOM, IIFOCOBOM TOUKOM?
[epeuncnute 3eMEHTHI KPYrOBOH KPUBOH U IJIaBHBIE TOYKH Ha KPHBOM.
HazoBute criocoObl pa30MBKU KPYroBOW KPUBOH.
Kaxk BeImonHAETCS NeTanbHas pa3OnBKa 3aKPyTIIEHHIA CII0cOOOM IpsIMO-
YTOJIEHBIX KOOpAWHAT?
Uro Ha3pIBaeTcs MpoduIeM TMHUU MECTHOCTH?
Urto MOHUMAIOT 1O paboyei OTMETKON M KaK €€ BBIYUCIUTD?



KoHTponpHast paboTa 10 COCTaBICHUIO COBMEIIEHHOTO TIIaHa
TEOJOJIMTHON B TaXeoMeTpUIeCcKoi cheMok B Macmtade 1:1000 ¢ ucmonp3oBaHueM reoie3ndeckoro manuo [.1O.
XyHmxya
JUISL CTYACHTOB CTPOUTEIBEHOTO U TOPHOTO (haKyIbTETOB, U3yJAIOMINX JUCIUIUINHY «HXCHEpHAs Te0Ie3Us».
Marnutoropek, m3a. MI'TY mm. I'.W. Hocoma, 2001, 14 c.

3amaHue BBIJAHO CTY/I.

( rpymma)
( ®amumus, U, O.)

Jaza 20 T.

Brrauciaenne BeicOT BEPIINH TECOMOJIUTHBIX XO0B

Howmepa Bepivn [IpeBbiieHus OTmeTkn Howmepa Bepinn [IpeBpiieHus OTMmeTkH
TEOJOIUTHBIX h, m BBICOT TEOJOIUTHBIX h, M BBICOT
XOJ0B H M XOJIOB H, M
6
+2,07
26 26
- 6,06
+5,45
69 38
- 8,10
65

DopMyibl 1 0003HAYESHHST:
H, =H, +2,07; H,, = H, +545; H,. =H, —8,]0; H, =H, —606
L+R—180"

b

MO =

v=L-MO; v=L—-(MO+360°), ecm L>90; d=ncos’v; h'=dtgv;
h=h"+i-I,

H TIUKETA — H crammm + h, rae MO — MecTo HyJIs BEpTUKAIBHOIO KPyTra; Vv — yroJl HakJIOHa JINHUH

BH3UPOBAHHS;

L, R - oTcuersl 0 BepTUKAILHOMY KPYTY IIPH €r0 MMOJOXKEHUH CIIEBa U CIIpaBa; | — BBICOTa Teoqouuta; | — BeicoTa
BU3UPHON Lieu.

IIpumeuanue. opmynst gt d, h' u d mnpusenenst misa kos3hduimenta HUTIHOTO TanbHOMepa K= 100.




CXEMA TEOJOJIMTHBIX X0/J0B
+X

26=

BEJJOMOCTSB Ne 1
BEMHCICHHY KOOPAHHAT BEPITHH 3aMKHYTOIO TEOXOIHTHOIO Xona
] T yrmr | Jup Top Tipsp Tonp B npupa- | TpHpamers Xooppsar e
(Dpaete) HbIe YrimBt Pyubu TamsHse (Barmac aessnie) mesaex K00p ) KoopaMHarm
Bep- v Bep-
HIMEpeH- MCTpaBIeH- +
e | e (£) | e { B) r we d +Axu | tAy,m | £V | £Vym | tAxgu | tAyyu X u Y. u s
1 2 3 4 s 6 7 8 9 10 11 12 13 14 15
p 3amkHyThIH TeogonnTHLIH Xog oT 1. N 26 ao 1. Ne 26 p
26 | 17°20.7° 2%
13393
] SPO2S &
90,80
65 | 176°331° 65
101,79
77 | 189128 77
8168
X 90° 48,1 x|
9588
122°19.4°
X2 7.9 X2
171°58,2°
X 104,00 X3
6 98° 442" []
10342
26 B= f= I T | Twpe 0 0 2
Zhn
Z5 IJ. 2 2 f; 1 1
Af’=l,0 n==% . f;:ZAx; L:ZA)’; f;=1’fx +f; =t . ?z = 52000
Ja
. - f -
So=280-2Brs DBp=BtBt+P DB, =180(n-2): Vy = Pr d,; vh=7’d,.
BEMECHIHI CTyZeHT Hara 20__r.

(Tpynna) @uouss, 1,0




BEZJOMOCTD Ne 2
BEIMHCIIEHR? KOOPIHHAT BEPIIHH AHATOHANBHOIO TEOOIHTHOTO XO4a

% TopyzonTamstmie yrie: | Jupexunton- TopuaoH- [psap Torp B TIpHpa- TIpHpameHHs Xoop/EHAT
(paesie) HBIR YI/BI Pymbar Ta (Bar ) IEHHA KOOPJHHAT (Henpapnawoe) Koopamuarm No

B epen. | wenpannar bl . Bep-
unor | M (ﬁ)ﬂ‘w ) a , s d +Ax,u | £Ay,m | +vu | 2vyu | 2Axgu + Ayp, +X, +Y. u

1 2 k] 4 s 6 7 B 9 10 11 12 13 14 1$

Anaronaneubiii TeonoanTHbIl x08 0T T. N 26 Ao T. Ne X,

6 6

26 1 gr024 26
90,46
38 | 126°36.6° 38
145,95

0 | spao P= D Ax= > Ay= Evg- Evy. EAxo - EAY&- X
P Xx-Xn, Yr-Yu = = x
Thn S Br=B+B8,+ By fo= 5= fi=SA-Xe-Xn): £, =3 Ay— (Tc- Yy

Zﬁ, =ag +180° " n-ay;
- - 1
2 f5=2.8r-2 5. /. i fi=1 Lot Vo1
ﬁ, P P f 1000
BEMHCIIVII CTYAEHT ara 20 r
{Tpynna) Fmonnx, B,0.) A
ABPUC
TeOAONUTHOR CbEMKI
63
3 /¢ -’¢
l
!
. 8np. o ’
18,0 menegh, 118,06 =
padu .g / 4
_______ S

Lt

£,0

MmMem.

° 6,0

i E4°55’ 17
5 ST
: ; uﬂ

HI 3
iJ.'Jflil_'_l,'lf%{‘;:ﬂl_'l!i’tw T

il
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~»-----  Tanbser

Boaopazaen
—  »—— Hanparnesine cxara
CheMounsid nnkeT

ABPUC
TaxeoOMeTPUUBCKOR CbEMKK

AR

Rl

i
7711

1
AT | | IR R I O Vi
x4
JKYPHAJI CBEMOYHLIX TTMKETOB
Ho-m | Ho-m | Orcuérer | JanbHo- | I'opu- OTtcuéThl Onucanue
epa epa IO TOPH- | MEPHBIE | 30HT. o v h’ | h H,m pacrnosoxe-
CTaH- | IHWKe- | 30HTANb- | paccTos- | MPOJIO- | BEp-THKa HUSI KOHTYP-
i | ToB HOMY HUS JKEHUSI | JIb-HOMY HBIX TOYEK
Kpyry n,cm d, | xpyry L ( MMKETOB )
M
Crannus Ne 6 i=1,38
R=174°38" L= 5°24" MO=+0°
01’
JIum6 opueHTHpOBaH 10 JHUHUK 6 - 26
6 26 0° 00’
7 5 00 29 28,5 353°15° | -6°46" | -3,39 | 114 | -3,15
7 5 00 23 22,8 352 51 -510 - - - - VYron
jeca
8 1 15 45 44,6 354 24 -5 37 -4,39 | 1,23 | -4,24
8 4 30 60 59,0 352 31 | -7 30 - - - - I'pyHT. 10p.
8° 4 32 50 490 | 351 41 | -8 20 - - - - JleB. Geper
9 20 00 56 55,6 354 59 | -5 02 | -4,89 | 2,28 | -4,79
9 18 00 48 47,1 352 16 | -7 45 - - - Konryp
0CTpOBa
9° [ 21°30° 47 46,3 | 353 03 | -6 58 | - - - - ITpas. Geper
9 34 00 51 50,2 352 36 | -7 25 - - - - Kontyp
0CTpOBa
9 26 00 55 53,9 352 01 | -8 00 - - - - Kontyp
0CTpOBa

)KYPHAJI CBEMOYHBIX TTMKETOB




Ho-m | Ho-m | Orcuéret | Janeno- | I'opu- OtcuéTsl Onucanue
e- epa [0 TOPHU- | MEPHBIE | 30HT. 1o v h” | h H,m | pacnomoxe-
pa IIUKe- | 30HTalb- | PaccTos- | MPOJO- | BEP-THKA HUSI KOHTY-
CTaH- | TOB HOMY HUS JKEHUSI | JTb-HOMY HBIX TOYEK
I KpYTy n,cm d, |xpyry L ( mmkeToB )
M
6 9" | 31°36’ 49 48,2 352°29" | -7°32 - - - - [Ipas. 6eper
9°| 39 10 60 58,9 352 19 | -7 42 - - - - KosT. octpoBa
9| 41 30 55 54,0 352 03 | -7 58 - - - -
5] 80 10 28 27,6 353 19 | -6 42 | -324 | 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 | -550
4 92 15 54 53,5 354 17 | -5 44 | 536 | 1,27 | 525
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| -616 | 136 | -6,14
13 67 45 89 88,4 355 10 | -4 51 | -750 | 144 | -756
18 60 30 103 102,5 356 05 | -3 56| -704 | 152 -7,18
2 97 03 98 97,6 356 06 | -355 | -6,69 | 149 -6,80
1 93 32 112 1115 356 13 | -3 48 | -741 | 156 | -7,59
14| 78 15 113 112,3 355 41 | -4 20 | 851 | 157 | -8,70
6" | 45 00 52 51,0 351 51 | -8 10 - - - - [IpaB. 6eper
JKYPHAJT CBEMOYHBIX ITMKETOB
Ho- Ho- Orcuétel | JambHo- | Topu- OTCYETHI Onucanue
Me- Mepa | 10 TOpH- | MEpHBIC | 3OHT. o Bep- v h” | h H,m | pacnomoxe-
pa MUKe- | 30HTallb- | PaccTos- | MPOJIO- | THKalb- HHS KOHTYD-
CTaH- | TOB HOMY HUS JKEHUSI | HOMY HBIX TOYEK
A KpYTY n,cm d,m | kpyry L ( mukeToB )
6 6° 51° 067 59 57,5 351° -9°00° - - - - Jles. Geper
01’
6°| 59 31 62 60,4 350 59 | -9 02 - - - - JleB. Oeper
6" | 63 33 61 59,3 350 26 | -9 35 - - - - [Ipas. Geper
6" 69 11 68 65,9 349 39 -10 - - - - | Konr. octpoBa
22
Cranuus Ne 26 i=1,37
R=176°56" L= 3°08° MO=+0°02’
JInMO opHeHTHPOBaH 1o JIuHIH 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 | -6 40| -3,35 | 1,14 | -312
27 14 16 24 23,9 356 48 | -3 14| -135 [ 1,12 | -1,10
22| 126 15 48 47,6 354 40 | -5 22| -448 | 124 | -435
21| 115 04 64 63,4 354 33 | -5 29| -6,08 | 1,32 | -6,03
23| 106 32 51 50,7 355 20 | -4 42| 416 | 125 | -404
20| 116 11 76 75,6 355 49 | -4 13| 556 | 1,38 | -557
31 97 03 53 52,5 354 26 | -5 36| -514 | 127 | -504
JKYPHAJT CBEMOYHBIX ITMKETOB
Ho-m | Ho-m | Orcuérer | Jameno- | ['opu- OTtcuéThI Omnmncanne
epa epa [0 TOPHU- | MEPHBIC | 30HT. 1o v h” | h H,m pacrosioxe-
CTaH- | NMKe- | 30HTalb- | paccTosi- | MpOJIo- | BEep-THKa HUSI KOHTY-
i | TOB HOMY HUS KEHHUS | Jb-HOMY HBIX TOYEK
KpYTy n,cm d,m | kpyry L ( mMKeToB )
26 30 85°45’ 41 40,7 354°40" | -5°22" | -3,83 | 1,20 | -3,66




29 75 43 47 46,6 354 56| -5 06 | -416 | 1,23 | -4,02
26" | 126 00 29 28,9 356 44| -3 18 - - - - I'pyHT. nOpOr:
42 2 15 44 44,0 1 13|+1 11| +0,91 | 1,22 | +1,06
43 8 00 59 59,0 0 04| +0 02]+0,03 |129|+0,11
41 38 45 41 41,0 358 56| -1 06 | -0,79 | 1,20 | -0,62
44 26 15 54 54,0 358 42| -1 20 |-126 | 1,27 |-1,16
28 | 110 40 20 19,7 352 58| -7 04 |-245 |110]-2,18
Cranmmsi Ne 65 i=1,40
R=174°46" L= 5°14" MO=
0°00°
JInMO6 opreHTHPOBaH 1o TUHUA 65 — 77
65 77 0° 00’
51 8130 38 358°15° 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 CBEMOYHLIX TTMKETOB
Ho-m | Ho-m | Orcuérer | JanbHo- | I'opu- OT1cuéThl Onucanue
epa epa IO TOPH- | MEPHBIE | 30HT. o v h’ | h H,m Pacnonoxe-
CTaH- | IMKe- | 30HTANIb- | paccTosi- | MpoJIo- | Bep-THKa HUSI KOHTYP-
i | ToB HOMY HUS JKCHUSL | JIb-HOMY HBIX TOYEK
Kpyry n,cm d,™m | kpyry ( riuKeTOoB )
L
65 63 264° 45’ 21 353° 247 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 JleBsIii Oeper
60° 348 30 78 352 20 1,39 JleBblii Oeper
60" 344 20 82 352 08 - - - - | TIpaBeiii Geper
60 315 00 62 351 18 1,31
60° 328 06 73 351 46 - - - - | TIpaserii Geper
71 118 30 21 358 33 1,10
Cranmusa Ne 69 i=1,36
R=170°16" L= 9°42° MO=-0°
01’
JIumO opreHTHpOBaH 10 JHHUH 69 — 65
69 65 0 00
53 51 15 62 356 34 1,31
54 37 46 52 354 05 1,26
JKYPHAJT CBEMOYHBIX ITMKETOB
Ho-m | Ho-m | Orcuérsr | Jameno- | ['opu- OTtcuétht Omnmcanne
epa epa 10 TOPH- | MEpHBIE | 30HT. o v h’ | h H,m | pacnonosxe-
CTaH- | IHMKe- | 30HTAJb- | paccrosi- | MpoJio- BEp-THKa HUSI KOHTYP-
i | ToB HOMY HUS JKEHUS Jb-HOMY HBIX TOYEK
Kpyry n,cm d,m | kpyry L ( mMKeToB )
69 55 25°15° 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
Cranrus Ne 38 i=1,42
R=176°31" L= 3°25 MO=-
0°02°
JIlum6 opueHTHpOBaH 110 TMHUK 38 — X




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 TTMKETOB
Ho-m | Ho-m | Orcuérsr | Jameno- | [opu- OTcuéTsl Onwmcanue
epa epa 10 TOPU- | MEpHBIE | 30HT. o | H.m | pacnonoxe-
CTaH- | MHKE- | 30HTANb- | PAcCTOs- | MPOJIO- | BEp-THKa HHSL KOHTYP-
uuid | TOB HOMY HHS KEHHS | JTb-HOMY HBIX TOYEK
KpYyry n,cm d,m | kpyry L ( MHKeTOB )
38 45 | 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 HUBEJIMPOM
1. Tunpl HHMBEIHUPOB, MX YCTPOICTBO

Hueenuposanuem Ha3pIBacTCsA BHUJ T€OJE3MIECKUX PAaOOT IO ONPEIEICHUIO BHICOT (AIBTUTYA) TOUEK 3EMHOU
MOBEpXHOCTH.  HuBenmpoBaHWe,  BBHINOJHSIEMOE  TOPU3OHTAIBHBIM  JIydOM  BHU3HUPOBAaHWSA,  HA3bIBACTCS
TEeOMETPUYECKUM.

I'eonesnueckne npubOOPHI, peJHa3HAUSHHBIE AJIs1 IPON3BOJICTBA T€OMETPHUUECKOTO HUBEINPOBAHUS, Ha3bIBAIOTCS
nHusenupamu. HuBenupsl IPUMEHSIOT B KOMIUIEKTE C JBYMs HUBEJIUPHBIMU peiikaMH.

CornacHo AEHCTBYIOLIEMY CTaHIAPTy HUBEIUPHI IENATCS 110 TOUHOCTH Ha TPU IPYIIIHL:
1) ricokotounbie (HO5, H2 ), npensasmauennsie ams muBenmpoBamms | u || kmaccos B
TOCYapCTBEHHBIX T'€O0JIE3UUECKHX CETSIX, Ha TE€OJMHAMHYECKMX MOJWIOHaX M MpPU BBICOKOTOYHBIX
WHKCHEPHO-TE0Ie3MIECKUX paboTax;

2) tounsle (H3, H3KJI), mpumensemble I HUBEIUPOBAHHA N w IV  kmaccoB u
HH)KEHEPHO-TE0/Ie3MIECKUX U3bICKAHUIA;
3) texanueckne (HS, H10), ucmomp3yemple TpH CO3MaHUHM T'€OAE3MUECKOTO0 OOOCHOBAHWS VIS

TonorpaMIeCcKnX ChEMOK M IIEPEHECEHH B HATYPy HPOEKTOB CTPOUTENHCTBA MHXCHEPHBIX COOPYKECHHUH,
IIPU IPOM3BOACTBE CTPOUTEIHHO-MOHTAXKHBIX padoT.
ITo cnocoOy npuBeaeHUs] BU3UPHOW OCH 3pUTENBLHON TPYOBI B TOPU30HTAIILHOE IOJIOKEHUE HUBEIUPBI BCEX
THUIIOB BBIITYCKAIOT B ABYX UCTIOJTHEHUSX!
1) ¢ ypoBHeM mpu 3puUTEIBHOM TpyOe (yposennbvie);
2)  C KOMIICHCATOPOM YIJIOB HaKJIOHA. B mocnenHeM citydae B mudpe HuBenupa nobasnsercs oyksa K, Hampumep,
H3K. Ecnu HuBenup cHaOXeH JUMOOM JAJsi M3MEPEHUS] TOPU3OHTAJIBHBIX YIJIOB, B IIU(p HUBEIHpa J00aBISIOT
oykBy JI, mampumep, H3KJL. IlepeuncneHHble mpuOOpPB OTHOCATCS K TPYIIE ONTHYCCKAX HUBEIUPOB. B
HACTOAIIEC BPEMS IPOMBIIUICHHOCTHIO BBITYCKAIOTCS HUBEIUPHI 3JIEKTPOHHBIC (IM(POBBIE) W JIa3epHEIE,
MIO3BOJISIOIINE MaKCHMaIbHO aBTOMAaTH3UPOBATH IIPOLIECC HUBEIUPOBAHNUSI.
Ha puc. 1 u 2 noxazansl HuBenupsl H3 u H3KJI, ux ocHOBHBIE yacTu; Ha puC. 3 U 4 — M0JIe 3pEHUS 3pUTENBHBIX
TpyO 3THX TpHOOpoB. B Tabn. 1 mpuBeneHB OCHOBHBIE XapaKTEPHCTHKH HHUBEJIMUPOB HEKOTOPHIX  THUIIOB H
KOHCTPYKLHUH.

3necs  H — nusenup; 0,5; 2; 3; 5; 10 — cpenuss kBagpaTHUecKasl MOIPEITHOCTE (MM) Tepeayd BBICOTHI HAa OJIUH
KAJIOMETP JIBOMHOTO HUBEIMPHOTO XO/a.

0| ® L - - -
T T =% I
:
(= . 12

Puc. 1. Hueenup H3:

1 — okynsAp 3pUTENBHOI TPYOBI; 2 — TUONTPHUITHOE KOJIBIIO OKYJISIpa; 3 - MyIIKa BU3UPA; 4 KOPIYC 3pUTEIBHOI
TpYyOBI; 5 - Kpemanbepa; 6 - HeIuK BU3Upa; 7 - 00bEKTHB 3pUTEIHLHOM TPYODI; 8 - 3)KUMHOM BUHT 3pUTEIBLHOMN TPYOBI;
9 - HaBOAAIIMI BUHT 3pHTENbHOM TPYyOB!; 10 - moacraBka HUBenupa; 11 - mogbEMHBIE BUHTHI NOACTaBKY; 12 - Tperep
(npyxuHsimas mmactuHa); 13 - Kpyriblid (yCTaHOBOYHBIN) ypoOBeHb; 14 - aieBanMoHHBIN BUHT; 15 - anunana; 16 -
IWJIMHAPHUYECKUH KOHTAKTHBII ypoBeHb; 17 - ucnpaBUTeNIbHbIE (FOCTUPOBOYHBIE) BUHTHI KPYTJIOTO YPOBHS

-3-
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Puc. 2. Hugenup H3KJI:

1 - OOBeKTHB 3pHUTEIBHON
TpyOBI; 2 - BU3UP; 3 - KpeMaibepa,
4 - (Qokycupyromas IuH3a;, S5 -
CeTKa HUTEH 3pUTEIBHON TPYOBL; 6
- JUONTPUNHOE KOJBIO OKYyJsIpa
3pUTENbHOI TpyOBI; 7 - OKYISp

3pUTENIBHOI TpYyOBI; 8 -

OINTUKO-MEXaHUUeCKUil
KOMIIEHcaTop; 9 - OKylsp
MHKpPOCKOTIA OTCYETHOTO

ycrpoticTBa num6a; 10 - mrm6; 11 -
NOABEMHBIE  BHHTBHI  ITOJCTABKU
HUBEJHPA; 12 - Tperep
(mpy>KuHSIIAs TUTAaCTHHA -
nemrdep); 13 - HaBOASAIIMIA BUHT
3pUTENBHOI TPYOBI

Tabmuma 1
OCHOBHBIE XapaKTePHCTHKHA
HHUBEJIHPOB
Tun | YBemn- | Yron | Llena Koaddu Macca, Ke
HUBE- | 4YeHHWE | Moy | Ae-JIeH | IHEHT mpu | dyr- | mra
mpa | TpyOBl | 3peHH | mA JIabHO- } nspa )
v A unwey | mepa K 6op THB
& p- a a
YPOBHS
T
H3 30,5 1° 15"£3" | 100 + 2,0 2,0 3,5
0,5%
H3KJI | 305" 1° - 100 +] 15 2,0 3,5
0,5%
HIOK | 215" 1°20° - 100 £ 2,0 2,0 3,7
J 1,0%

Puc. 3. Ilone 3penusa 3pumenwvnoii mpyovl nueenupa H3.

Omcuém no petike - 1766 mm

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

Omcuém no peiike -

6453 mm

2.loBepkH HUBEJHPOB ¢ YPOBHEM IMpPHU Tpyode
Ilosepkoit cpencTB M3MEpPEHNI HA3bIBAETCS COBOKYITHOCTH JEHCTBHI MO OINpPEAeTCHHUIO MOTPEITHOCTEN ITHUX
CPEeICTB M YCTAaHOBJIEHUIO WX TPHUTOJHOCTH K TPHUMEHEHHIO. YCTpPaHEHHE BBISBICHHBIX B XOJI€ IOBEPOK
MOTPEIIHOCTEH HA3BIBACTCS UCHPABIeHUEM VU HOCHUPOBKOIL.



IToBepka Ne 1. YcnoBue noBepku. Oce Kpyeno2o yposHs 00aicHa Obimb NAPALIeNbHa OCU 8PAUJEHUS HUBEAUDA.
Ilopsnok AEeHCTBUIA MO BHINOJIHEHUIO MOBEPKH.
1. VYcraHaBIMBalOT HUBEJIHP HAa T'eOJE3WISCKOM CTOJOE W BpallleHHWEM IMOAbEeMHBIX BHHTOB 11 (cM. puc. 1)
nozacraBku 10 HUBenMpa NPUBOIAT MYy3bIPEK KPYIVIOTO YPOBHS 13 B HY/b-IIYHKT.
2. TloBopaumBaroT 3puUTENBHYIO TpYOy 4 BOKPYT OCH BpamieHHus HuBenupa Ha 180°.
HOcmupogka. Tlpnm cmemeHnn Iy3BIppKa OT HYJb-IIYHKTa WCIIPABHTENBHBIMA BHHTaMH 17 ypoBHS 13
MepeMEIIAIOT My3bIPEK K HYJIb-IIYHKTY Ha IOJIOBUHY BEJIMYHMHBI €0 OTKIOHEHHS.

HoBepka Ne 2. VYcnoBue moBepku. Cpedwsisi OpU30HMANbHASL HUMb CeMKU HUmell 3pumenvHot mpyovl
00J12CHA ObIMb NEPREHOUKYIAPHA OCU BPAUEHUSL HUBETUPA.

Tlopsinok JeiCTBUM 110 BBIINOJIHEHUIO IOBEPKU.
1. IlpuBomaT OCb BpalleHUs HUBEIHpPa B OTBECHOE IIOJIOKEHHE, T.€. BpAICHHEM IOJBbEMHBIX BHHTOB
MOCTaBKH HUBEJIHNPA ITy3bIPEK KPYTIOTO YPOBHS IIPUBOAT B HYIIb-TIyHKT.
2. Bpamennem HaBogjsmero BuHTa 9 (cM. puc. 1) 3purTensHONW TPYOBI M300paskeHHE HHUBEIUPHOU PEHKU
pacrionaraioT y JISBOTo KOHIIA CpeIHEH TOPU30HTAIBHON HUTH CETKH HUTEH (PIHC. 5) — MONOKEHHIE N300paKeHUS
peiiku Nel.
3. Bpamenunem osmeBammioHHoro BuHTa 14 (cMm. puc. 1) coBMmemaroT m300pakeHHS KOHIIOB ITy3BIpbKa

LUIMHIPUYECKOrO KOHTAKTHOTO YpoBHs 16 1 OepyT oTcuer o peiike @, (cm. puc. 5).

4. BpameHreM HaBOIAMIETO BUHTA 9 (CM. prc. 1) 3pUTeNbHOM TPpyOhI IepeMemaoT n300paskeHie HUBEITMPHON
peHiKH K TIPaBOMY KOHILY CPEIHCH FOPU30HTAIBLHON HUTHA CETKH HUTEH (CM. pHUC. 5) — MOJIOKCHUE U300PaKCHUS
peiixu Ne2.

5. BpamieHueM 5eBallMOHHOTO BHHTa COBMELIAIOT HM300pa)KCHUsSI KOHIIOB ITy3bIPbKA IMJIMHAPHYECKOTO
KOHTaKTHOTO YPOBHs U OepyT oTcYeT 1o pekike d,, (cM. puc. 5).

YcaoBue BTOpOﬁ TMOBEPKU CHUTACTCA BBIIIOJIHCHHBIM, €CJIM PaA3HOCTb OTCUETOB

a, — a_7| < 2MM. B NpOTHBHOM CITydae BHITIONHSIOT IOCTHPOBKY.

L
S
2N
23
ZN
N
N

Puc. 5. Bmopaa nogepka

Orcuérel mo peiike: a, =1063mm; a, =10601m

Hopsodok evinoiHeHus 10CMuposKu.

BriBuHunBatoT Tpu BuHTa 1-3 (pHC. 6) B CHUMAIOT OKYJIAP.

Ocna6nstot BuHTEL A, B, C 1 moBopaunBaroT ceTKy HUTEW ¢ ONpaBOi B HY)KHOM HaIPaBJICHUU.
Hageparot okynsip Ha KOPITyC 3pUTEIBHON TPYOBI U, HE 3aKPEILIsisl OKYIISp, TOBTOPSIOT OBEPKY.

. Ilpu BHIIONHEHUH YCIIOBHS MOBEPKH 3aKPEIUIAIOT OmpaBy ceTkn HutTedl BuHTamu A, B, C u oxymip
BuHTaMHu 1 — 3.

CESENES

IoBepka Ne 3. YcioBue noBepku. OmeecHbie niocKoCmu, npoxoosuue yepes 0Cb YUTUHOPUHLECKO20 KOHIMAKMHO20
VPOBHA U 8USUPHYIO OCb 3PUMENLHOU MPYObl O0NNHCHBL ObIMb NAPANIETbHBIMU.



Puc. 6. Oxynapuasa uacmo nugenupa H3:
1,2,3 — kpeneorcnvie gunmol okyasapa; A, B, C — kpenesicnvie 6unmovl onpaevl cemxu Humeti

Iopsinok geiicTBUI O BBHIMOJHEHUIO NOoBepkH  Ne3.
1) YcraHaBIMBAIOT HHUBEIHP Ha TEOIC3MYCCKOM CTOJIOE M 3aKPEIUIAIOT CTAHOBBIM BHHTOM Tak, 4TOOBI €ro
MOXHO OBLIO 06€3 YCHITUSI TOBEPHYTh BMECTE C OACTaBKOM BOKPYT OCH BpAlllCHHs] HUBEJIUPA.
2) Bpamias moxseMHbIe BUHTHI, YCTaHABIMBAIOT UX NPUOIU3UTEIHHO HAa CEPEANHY XOa.
3) VYcraHaBNHMBalOT 3pUTENBHYIO TPYOy MNEpIEHIUKYJISIPHO OTBECHOW IUIOCKOCTH, MPOXOMsIleil depe3 IBa
MOJBEMHBIX BUHTA | M 2 moJicTaBKU HUBeNUpa (puc. 7).

leooesuueckuti cmoné
Cmena

) Puc. 7. Cxema mnabarooenus 6
noseepke Ne3

/
Peiixa /

1. TloBopaumBarOT HUBEIHP BMECTE C MOJICTABKON TaK, YTOOBI TPyOa pacrooxuiach 1o JMHud - AB (cM. puc.

7).

2. 3aKperuisioT HUBEJIUP CTAHOBBIM BUHTOM.

3. Bpauienuem nobeMHbBIX BUHTOB MPUBOST ITy3bIPEK YCTAHOBOYHOTO (KPYIJIOr0) YPOBHS B HYJIb-ITYHKT, T.€.

0Ch BpaIlleHNsI HUBEIUPa IPUBOIAT B OTBECHOE TIOJIOKEHUE.

4. BpamenueM HaBoasmero BuHTa 9 (cM. puc.l) 3puTenbHON TPyOBI TOYHO HABOAAT €€ Ha M300paKeHHE

HUBEJMPHON peiiku (cM. prc.7), 3aKpeIyIeHHYIO Ha CTEHE I'e0/Ie3NUeCcKOTro KaOuHeTa.

5. Bpamennem osneBanmoHHOro BHMHTAa 14 (cM. puc.l) coBmemaroT H300pa’keHHs KOHIIOB Iy3bIpbKa
IMJIMHAPUYECKOTO KOHTAKTHOTO YPOBHSL.

h=1017 mm




Puc. 8. Omcuem no peime npu OmeeCcHOM noOJI0ICeHUU OCU epanienus Hueseaupa

b=1017mm

6. Bepyt otcuer 1o peiike b (puc. 8), COOTBETCTBYIOINIHI OTBECHOMY MOJIOKCHHIO OCH BPAILCHHUS HUBEIHPA.
7. BpamenueM mnoxbeMHBIX BUHTOB 1 M 2 (cM. puc.7) B HampaBJICHHH CTPEJIOK ¢ MHAeKcoM "z " Ha nBa
MOJIHBIX 000pOTa KXKAOTO HAKIIOHSIOT OCh BPAILCHUS! HUBEIIUPA  81€60.

8. BpamieHneMm HaBOAAIIETO BHHTA 3PUTENBHONW TPYObl HABOAAT IEPEKPECTHE HUTEH CETKHM TOYHO Ha PEUKy
(puc.9) u, coBMecTHB N300pakeHMsI KOHIIOB ITy3bIphKa MIIMHAPHIECKOTO KOHTAKTHOTO YPOBHS, OEPYT OTCUET 110
peiike by mouxoil nepeceuenusn numeii cemru.

9. BpameHnem nmoaseMHBIX BUHTOB | 1 2 (cM. prc.7) B HalpaBlIeHUH CTPENOK ¢ uHACKcoM "IT " Ha geThIpe

ITOJIHBIX 060p0Ta KaXa0ro BUHTA HAKJIOHAIOT OCh BpAIlICHUS HUBEIUPA 61paso.

13. BpalieHreM HaBOAAIIETO BHHTA 3PUTEIBHOW TPYyObl MEpPEKpECTHE HHUTEH CETKM TOYHO HABOAAT HA PEUKy
(puc.10), BpalieHHEM O>JIEBAMOHHOTO BHHTA COBMEINAIOT HM300pa)KCHUsSI KOHIIOB ITy3bIpbKa IMIMHAPHYECKOTO
KOHTaKTHOT'O YPOBHS.

14. Bepyt oTcuer 1o peiike b TOYKOU mepeceueHus] HUTCH CEeTKH.

——b,=1007 mm
b,=1023 mm

Puc. 9. Omcuem no peiike npu HaKi10He OCU 6PALEHUS HUBEIUPA 6]1€60

b, =1007mm

Puc. 10. Omcuem no peiike npu HAKIA0He OCU 8PAULEHUS HUGEUPA 6NPABO

b, =1023xm

b, +b
15. BBIUUCIAIOT OTCUYET bcp = %, KOTOPBIA HE NOJDKEH OTIIMYaThCs OT oTcueTa D He Oonee yeMm Ha
+3mm, Te. bcp —b‘S3MM. ITo sTO# pazHOCTH MOXXHO yOEIWTHCS B KOPPEKTHOCTH JICHCTBHH 110

b,

BBIIIOJTHEHHUIO ITOBEPKU. Ecmm

ep. —b‘ > BMM, TO TMOBEPKY CJICAYET IMOBTOPUTD. Ycnosue IMOBECPKU CUYUTACTCA

BBITIOJIHEHHBIM, €CITU Pa3HOCTh |b17 -b ﬂ| < 8MM. B npOTHBHOM CiTydae BBIMONHSIOT IOCTHPOBKY.

HOcmuposka.
1. OcnabnsroT BUHT 4 ¥ OTKPBIBAIOT KPBIIKY 7, KaK MMOKa3aHO Ha puc. 6.

2. lnuneBoii OTBEPTKOM OCIAOIAIOT OJJMH U3 BEPTHKAIBHBIX UCIIPABUTENIBHBIX BAHTOB 6 LWIHHAPHYECKOTO
YPOBHSL.
3. BpalueHneM ropu3oHTaIbHBIX UCIIPABUTEIBHBIX BAHTOB 5 YPOBHS NEPEMELIAIOT KOHEIl ONpaBbl 8

YPOBHS K BH3MPHOI OCH 3pHUTEIHHOMN TPYOBI, €CITH Pa3HOCTh b]7 -b > 0, u oT Bu3MpHOIT OCH, eCITH Pa3HOCTH

bI7 -b i < 0. Tlocne rocTHPOBKHM TIOBEPKY ClIelyeT TIOBTOPHTb.

IoBepka Ne 4. VcinoBue moBepku. Yeon v meducdy npoekyusimu HA OMEECHYIO NIAOCKOCHMb OCU
YUTUHOPUHECKO20 KOHMAKMHO20 YPOBHS U BUSUPHOU OCU 3PUMENbHOU mpYyObl He 00axcer npesvluiams 11",
IToBepKy BBITIONHSIIOT CIIOCOOOM 080IH020 HUBeNUPOBaHUA ""enepéo’’.
Jy1s BBITIOTHEHUS IOBEPKH BRIOMPAIOT COTJIACHO cxeMe (puc. 11) aBe Mapku, 3aKperyIeHHBIE Ha T€0Ae3MUECKIX
cToibax.




[Ipumedanue. CryneHTHI, paboTaronye Ha Te0Ae3NIEeCKUX CTOJI0aX ¢ HoMepaMu 1 - 7, UCTIONB3YIOT MapKH,
I[BET KOTOPBIX OTIMYAETCS OKpacku cTosida. CTyAeHTH, paboTalommye Ha TeoAe3MIeCcKIX cToI0ax ¢ Homepamu 8 — 14,
WCTIONB3YIOT MapKH, OKPAIIeHHBIE B IIBET CTOJIOA.
Hopsnok gefcTBHIA N0 BHITOJHEHNIO TOBEPKH  Ned.

1. YcraHaBnHBalOT HUBEIHP Ha TEOAC3MUECKOM CTONIOe ¢ HoMepom "A"  (puc. 12) u mpUBOASAT OCh BpaIeHHS
€ro B OTBECHOE ITOJIOKeHHeE. 111 3TOro BpameHneM MO bEMHBIX BUHTOB IIOICTABKH ITEPEMEIIAIOT ITy3BIPEK KPYTIIOTO
YPOBHSL B HYJIb - IYHKT.

2. HaneBaroT KpbIlIKy Ha OOBEKTUB TaK, 4TOOBI OAMH M3 LITPUXOB (KOPOTKHWIl), HAHECEHHBIX HA KpBIIIKE,
PacIOIOKUICS BEPTUKAIBHO, a JPYToH (AIMHHBIN) — TOPU30HTAIBHO.

Puc. 11. Cxema nueenupyemvix 1unuil

212 -
Puc. 12 Hueenuposanue nunuu
A-B
e v X
——e e e = 3. TloBopauuBarOT 3PUTENIBHYIO
b b TpyOy BOKPYI OCH BpaIleHHS
_ 1 01’0 HUBEJIMpPAa  Tak, YTOOBI KOPOTKHH
J ——— LITPUX PACIOJIOKHUIICS HA OTBECHOM
A | B | JIMHAH, poXosIIeH yepes
: ) : BEPXHIOI0 TOYKY MapkH (puc. 13).
| |




Puc. 13. H3mepenue sbicomsl Hugenupa .
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4. Ha BbICIIyI0O TOUKY MapKH OTBECHO YCTaHABIMBAIOT JIMHEHKY, HYJb MUIJIMMETPOBOM IIKaNbl KOTOPOH
JIOJDKEH OBITh 00pallleH BHU3, K MapKe.

5. BpameHue 5JI€BalIOHHOTO BHHTAa COBMELIAIOT H300paKCHMS KOHIIOB ITy3bIPbKA LIMIIHHIPHYECKOTO
KOHTaKTHOTO ypPOBHSI.

6. C moMOIIBI0 TOPU3OHTAIBHOTO INTPHXA KPBIMIKA OOBEKTHBa OEpyT OTCYET MO IIKAJIE JHMHEHKH I 10
JECATHIX 10JIeH MUJUTIMETpa 1 3alMCHIBAIOT €T0 B XKypHau (Tabm. 2 u 3).

7. CHIMAIOT KPBIIIKY, IMHEWKY MEPEHOCAT Ha cTosIO ¢ HoMepoMm "B" (cum. puc.12), roe e€ ycTaHABIMBAIOT Ha
Mapke ¢ MOMOIIBIO KpoHIITeiHa (puc.14) win yaepKuBaloT pYyKOH.

i

Puc. 14. Ycmanoeka nuneiiku na cmonoe "B

HaBopsT 3purenbHyto TpyOy Ha JHMHEHKY W, COBMECTHB HW300paK€HHs KOHIIOB My3bIpbKa IHIMHAPHYECKOTO
KOHTaKTHOT'O YPOBHs, OepyT oTcuér Dy 1o mikase JMHEHKH 10 fecaThix MuuiuMeTpa (puc. 15). OTcYéT 3annchIBaoT
B )KypHAaI (cM. a0 2 u 3).

8. HaxomsaT pa3HOCTP OTCYETOB N, B3ATHIX IO JaJbHOMEpPHBIM HHUTAM (cMm. puc. 15). Mo dopmyne

D =100-n onpenensror paccrosuue mexay cronbamu "A"u "B".
9. YcraHaBIUBAIOT JTHHEHKY Ha cTosioe "B'" HONMEM IIKailkl BBEPX.
10. CoBmMecTHB M300pa’keHHs] KOHIIOB ITy3bIpbKa IIMIMHIPHUYECKOTO KOHTAKTHOTO YpPOBHS, OEpyT OTCUET bl o

IIKaJIe TUHEWKH JI0 NECATHIX J0Jed MuyunMeTpa (puc. 16) v 3anmuchIBaIOT €ro B KypHam (cM. Tabm. 2 u 3).

Puc. 15. Omcuémpl no wiKkane TUHENKu:

- 10 cpenHell ropuzoHTaNbHON HUTH 102,3  MM;
- 10 BEpXHEH JAJIbBHOMEPHOI HUTU 87,3 Mm;
- 10 HUKHEH 1aTbHOMEPHON HUTH 117,3 mm.




Paccrosnne D =100-(117,3-87,3) = 3,0

Puc. 16. Omcuém no cpeoneil 20pu30HMAIbHON HUMU CEMKU

b1' =159,2 mm

11. HazmeBaroT KpbIIIKY Ha OOBEKTHUB.
12. YcTanaBIMBaloT JIMHEHKY Ha MapKy cToj10a ¢ HomepoM "A" HonéM wkanbl BBepX (puc.17). bepyr orcuér |,

1O IIKaJe JUHEHKH ¢ TIOMOLIBI0 TOPU30HTAIBHOTO MITPHUXA KPBIIIKH O0BEKTHBA 10 ACCATHIX J0JIeH MUIUTUMETpa U
3aHOCSIT €T0 B XKypHaJ (cM. Tabx. 2 u 3).

Puc. 17. H3mepenue gvicomol  Hueenupa i'.

13. B xypnazne (cM. Tabu. 2 1 3) BEINOIHAIOT CIEAYIOIINE BEIYUCIICHHS:
1) HaxXoOAT CyMMBI OTCUETOB

Dd=ij+i, D.2=b+hb @
‘21— ZZ‘ <0,5mwm; )

2) OmpeneINsIoT MPEBBIICHIS
h =i, —=b, h=b—i ©)
C KOHTpOJIEeM ‘hll—hl‘SO,5MM u Zl—ZZZhI—hl.; 4)

C KOHTPOJIEM



3) BBIYHCISIOT CpeIHEe MPEBhIICHNE HUBEIUPOBAHMSI TUHUN A — B

h[7 =M. (5)

2
Tabnuma 2
JKypHan HaOIrOICHUI ¥ BRIYUCIICHUS MOTPEITHOCTH X
o= | o OtcueTsl IIpessl- | Cpennue Cxema
s E & v no IICHUS | MPEBBIIIE HAOJIOICHUSI.
2 g Z Y JUHEKe HUS
T o | T & i b h h . Beraucnenune X
!
A B h by hy h, .
L bl h1 ‘ D
"TT] 2
1
B A i
! I b, h, ho h +h
- - - X = Q =
T bz h2 2
D=
) x4 4D
3 75 —
HusenupoBaHue nocse ICTUPOBKH : h, —h,
B A i - T
l i, [ b, h, he 2
: : bo=b+x=__
Tk b, hs X =h+h, =
) 2.6
5

Ipu cobmonernn ycnoBuit (2) u (4) HEBenwpoBaHWEe THHUH A — B, T.c. HUBEIHPOBAHUE JHMHUU B IMPSIMOM
HaIrpaBJIeHUH, CYUTACTCS BBITIOJIHEHHBIM BEPHO.
14. Tepenocsat auBenup B T. B (puc.18) u MOBTOPSIOT OEHCTBUS ITyHKTOB 2—12. IIpu 3TOM OTCYETHI 11O
JIMHEHKe, OKa3aHHbIe B Ta0. 2, 0003HauYeHbl nHaekcoMm "2", T.e.:

iz , b2 — OTCHYETHI MO IIIKAJIe JIMHEHKH ¢ HOJEM, OOpaliéHHBIM BHU3;

l,, b2 — OTCUETEHI 10 IIKAJIC JINHEHKH ¢ HOJIEM, OOpaIIEHHBIM BBEPX.

B JKYypHAJIC BBIIOJHAOT CICAYIOINE BbIYHUCIICHUA:
- HaxogAT CYMMbI OTCUETOB

D> 3=i,+i,, > 4=b,+b, (6)
17 -

> 4->"3<05mx; W)

C KOHTpPOJIEM

Puc. 18. Hugenuposanue nunuu B — A

- BBIYUCIIAIOT MPEBBIMICHUSA



hzziz_bw hé:b‘z_ilz (8)

C KOHTPOJIEM

h, —h,|<05mx w > 4-3"3=h,—h,; ©)
- HaxXoJsAT CpelHEEe NPEBbIICHUE HUBEIUPOBAaHUS InHUN B — A
h, = et (10)
2

15. BBIYMCIAIOT yron v HemapauIeNbHOCTH BU3UPHON OCH 3pUTENBHON TPYOBI M OCH IMIMHAPHYECKOTO
KOHTaKTHOTO YPOBHA O (opMmyIie

v = X 206265, (11
D/ILW
rae
X — % (12)

- TOTpemHOCTh B 0TCUETax Mo JuHelke (cM. puc. 12 u 18).

-18 -
16. Beraucnsror npepbinieHre  h, cBoO6ogHOE OT BiIMsHUS yria (V) HemapajuleNbHOCTH OCH YPOBHS M BU3UPHOI
ocu

h= h, —h, ) (13)
2
YcnoBue MOBEPKH BBHITIOIHEHO, E€CIIH
x| < 4D A, WIH |V| <11 (14)
75
IOcTupoBka.

1. BBIYHCISIOT BEPHBIH OTCUYET

b,, =b, +Xx. (15)

2. BpamienneMm 31eBalfiOHHOTO BUHTA 12 (cM. puc. 1) ycTaHaBIHMBAIOT 3TOT OTCYET IO JIMHEHKE.
3. OcabuB 0IMH U3 TOPU3OHTAIBHBIX UCTIPABUTENHHBIX BUHTOB 5 LMIMHIPHYECKOTO KOHTAKTHOTO YPOBHH,
BpAIlIEHHEM BEPTHUKAIBHBIX HCIIPABUTEIBHBIX ~BHHTOB 6 COBMEIIAIOT W300pa’keHNMsI KOHIIOB My3bIpbKa (CM.
puc. 6).
Ilocne rOCTUPOBKHM, HA CTAHIUH B T. B BBINONHIIOT KOHTPOJBHBIE M3MEPEHMS IO MpOorpamMMme, yKa3aHHOH B
myHKTax 2 — 13. OTcuéThl 10 JHHEHKe IPU 3TOM MOKa3aHkl B Tabm. 2 ¢ mHAekcom "3", T.e.:

5, b3 — OTCYETHI 110 JTMHEHKE ¢ HOJEM MIKaIIbI, 00OpaIIeHHBIM BHH3,

[ b3 — OTCU&TBHI 110 JINHEHKE ¢ HOJIEM IIKaJIbl, 0OPAIICHHBIM BBEPX.

Beruucisor:
1) cyMMBI OTCUETOB 25 = i3 + ié, ZG = b3 + b:; (16)
C  KOHTpOJIeM ‘25 - 26‘ <0,5mm; (17)
2) IpeBbILICHUS
h, =i, —b,, h, =b, —i, (18)
C KOHTPOJIEM ‘h3 - hs‘ <0,5mm (19)

n > 5->6=h—h; (20)
3) cpenHee npeBbIIeHNe (KOHTPOILHOE)
_hy+hy

hy , (21)

4) wucnpaBiI€HHOE 3HAUE€HUE yriaa  V

X (22)
v 5 £

e X =h+h, o =206265", (23)



TIPH 3TOM TIPOBEPSIOT, YTOOBI
x| = 2 (24)
75

[Ipu BeITONTHEHUN YCIIOBUS  (24) CYUTAIOT MOBEPKY 3aKOHYCHHOM.
[pumep opopMIIeHHS PE3yIbTATOB IOBEPKH, BHIIIOJIHEHHOH B Ta00OPaTOPHBIX YCIOBHSIX, IPUBEAEH B Tabm. 3.

Tab6muma 3
2KypHan HaOmoeHUH IPU BRINOTHEHUH oBepKu Ne 4
OTcuetst [pessr- | Cpenane Cxema
<o | o o [IEHWs | MPEBBINIEH HaOIIOIEHNUS.
o = o o
o = 2 B . JIUHENKe us
E g é E i b h h . BLIqI/I;:(JIeHMe
3 12 | P1179 | ? T+52 | 9 +520 | ; n
! 112,7 ——
T 876 |V +48 g
"l 828 X =+ 2,3um,
5) 52003 D=3.8x
12 D 71146 | 7 -03 | 9 -040 |2
3! 114,3 by0=1169
4) 3) 85.8 8) _ 05 MM
1 86.3 ' , h=+270
) ) BYaY
2006 | 2004 x'=+01uu
v'=+49
HusenupoBaHue nocse ICTUPOBKH
12 b 2 7251 9-260
3! 1142 | 116,7
7) 3) ) 2.7
! 86,5 83,8
5) 6)
200,7 200,5
1)_9

B tabmune mudpamu
BBIMOJTHEHHS [TOBEPKHU.

IMOoKa3aHa MmocJIC€A0BATCILHOCTD 3allMCH B )KYPHAJIC, COOTBETCTBYIOIAA MPOTrpaMMe

3. IIpoJsokeHue HUBEITHPHOTO X012 B JJA00OPATOPHBIX YCJIOBHAX
3adanue.

1. Ha xaxmoif craHIMKM OTHAOJIONATh J(BE CBS3YIOIINE M OAHY MPOMEKYTOUHYIO TOYKH HHBEIMPHOTO XOJa,
MPOKJIAIBIBAEMOT0 MO Tpacce AaBTOMOOWIBHOH NOPOTH JUIMHOM, COOTBETCTBYIOIIEH Ha MECTHOCTH OJHOMY
KWJIOMETPY M ONMPAIOIIErocs Ha Ba perepa.

2. BbImonHUTE 00pa0dOTKY XypHaIa T€OMETPHUECKOTO HUBEIHPOBAHUSL.
3. Tloctpouts MpoQuib JIMHUKA MECTHOCTH IO TPAcce aBTOAOPOTH.
4. BBINOJHUTB POEKT MPOQUIIS TPACCHI ABTOIOPOTH.

3.1. TpeHnpoBoYHbIE HAGIIOIEHHS HA CTAHIINH

3.1.1. YCcTaHOBUTH HUBEIUP HA I'€0/I€3UUECKOM CTOJIOE M IPUBECTH OCh BPAILCHUS €r0 B OTBECHOE MOJIOKEHHUE,
T.€. BpallleHUeM NOAbEMHBIX BUHTOB 2
(cM. puc. 1) moacTaBKM 3 IPUBECTH IMY3BIPEK YCTAHOBOYHOTO (KPYIJIOro) YpoBHS 14 B HyJb — IIyHKT.
3.1.2. BpamenuemM JHONTPUHHOTO KOJIBIA OKYJSIpa 8 JOCTHYh YETKOTO M300pa’keHMs] HUTEW CETKU 3pUTEIbHOU
TpyOBI 6.
3.1.3. OTHabmronath aBE CBS3YIONIUE (3aIHIOI0 M MTEPETHIO0) TOYKH HUBEITUPHOTO XO/a B MOCIIE0BATEILHOCTH:
- B3aTh OoTcuéT A" MO YEPHOI CTOpOHE peiiku, yCTaHOBIEHHOM B 3a/HEH TOUKE XO01a;
- B3aTh orcuéT D" 10 uEpHOIT CTOPOHE PeiiKH, YCTAHOBIEHHOI B MepeIHel TOUKe X0a;
- B3ath orcuér D" 1O KpacHOI cTOpOHE peiiKy, YCTAHOBIEHHOI B MepeIHel TOUKe XO/a;

- B3aTh OTcuéT A" TO KpacHoO# cTOpOHE pelkH, YCTaHOBJIEHHOM B 3ajiHell Touke X0/1a.
Buumanue! Jns B3ITHSL OTCUETOB 110 pekaM HEOOXOANMO:
a) NpuOIMKEHHO, OT PYKH, C TIOMOIIBIO MexaHndeckoro Busupa 10, 11
(cM.  puc. 3) HaBecTH TpYOY Ha peiiKy;



0) BpareHneM KpeMabephl 9 TOCTHYB YETKOTO N300paKCHHSI ISTICHUN PEUKH;

B) 3aKpEMUTh 3PUTEIHHYIO TPYOy 38KUMHBIM BUHTOM 4;

T') BpallleHHEeM HaBOJSIIETO BUHTA 5 3pUTEIbHON TPyObI BRIMIOJIHUTH TOYHOE HaBeNeHUE (8uzuposanue) TPpyObl Ha
peiky (cM. puc. 3);

) BpalleHHeM »JIIeBallMOHHOTO BHHTAa 12 (cM. puc. 1) coBMecTHTP HU300paXCHHWS KOHIIOB ITy3bIphKa
ITMHAPIYECKOTO KOHTAKTHOTO YPOBHSA (CM. puc. 3);

€) B3Th OTCUET 1O pelike B MIJUIUMETpax (CM. puc. 3) pH IIOMOILM CPe/IHEH TOPU30HTAIBHON HUTH CETKU HUTEH
3pUTEIBEHON TPYOBI.
3.1.4. Orcuérhl 3anKcaTh B HUBSJIUPHOM XypHaie (Tadi. 4 u 5).
3.1.5. Haiiti pa3HOCTH OTCYETOB, B3ATHIM MO KPAaCHBIM U YEPHBIM CTOPOHAM pPEEK, YCTAaHOBICHHBIX B 3aJHEH U
nepeTHel TOUKax HUBEIMPHOTO X014, o Gopmynam:

A =a"-a', A,=b"-b" (25)
C KOHTPOJIEM |A2 - A1| <Smum. (26)

3.1.6. BeIuucuTh npeBbIenns, onpenenénnsie no uwépusv ( N*) u kpacmeiv ( h*) croponam peek
h*=a" -b", h* =a“ —-b" (27)
¢ KOHTPOJIEM

h* —h*

<5mm, h*-h"=A,-A,. (28)

Tabnuua 4
JXKypHas reoMeTprYecKOro HUBEIUPOBAHUS

OTCcuéThI 10 IIpeBbiienus Cpennue
peiikam MIPEBBIICHUS
>
= < ) % =
S5 gy |3 |5 |2%
25 2% = | g |&gg * | - | * -
T o T & & BEox| B B
TpennpoBouHbIC HAOIIOICHUS HA CTAaHLIUH
T 2) 7) 7) 9) 9
8 |IIKS5 u u v _h —
a'" | b +h h* | +h, h,
4) 3) 8) 8)
K 6 a“ | b" +h* | —h"
)
A | A
10)
IIK 5+50 c

[Ipu He BeIMoNHEHNM ycaoBUi (28) HaOMIOACHNE HA CTAHIUH CIIEAyeT TOBTOPUTE.

3.1.7. Beraucnuth cpenHee MpeBbImeHHe ( h » ) Ha CTaHITUH MEX]y 3aJJHEeH U IepeJHed TOYKaMH X012

u K
h* +h
= (29)
cp. 2
-22.-
3.1.8. B3ath orcuér ( C*) 1o uépHoii cTOpoHe peiikH, yCTaHOBIEHHOH B MPOMEKYTOUHOM TOUKE.
YucneHHBIH TpUMep BHITOJIHEHUS TPEHUPOBOYHBIX HAOJIOICHUI HA CTAaHLIMK NPUBEJICH B Ta0. 5.
Tabiuma 5

)KypHan TCOMETPHUUCCKOI'0 HUBCINPOBAHU

o ) ° OTcuéThl IO perikamM [pespiienn Cpennue
2o 3 82 ST npessiedus h
T T E

h

cp.




3aJiHeH | mepen | mpom
HEH | eXyT
OYHO + —_ + —
a b i
C
TpeHnpoBOYHBIC HAOIIONCHNS HA CTAHITMHI
1) 2) 7) 7) 9) 9)
8 IIK 5 0766 2347 1581 1582,5
7) 3) 8) 8)
IIK 6 5448 7032 1584
5) 5]
4682 4685
10)
TIK5+5 1142
0

3.2. O6pa6oTKa :KypHaJa reOMeTPHIECKOr0 HUBEJINPOBAHHUS
B nuBenupaom xojae 14 craniuii. OTCUeThl MO peiikaM, B3SThIC HA KaKJOW CTAHIIUH, JAaHBI B XKYypHaJe
HUBEJIMPOBAHUS U JIJISI BCEX CTYJCHTOB OJMHAKOBHI.
O0paboTKy JKypHaJIa BBITOIHSIOT B CICAYIOIIEH MOCIEA0BATEILHOCTH.
3.2.1. BHIIONHSIOT BEIYHUCICHUS HAa KaXIO0M CTAHIIMHU coTiacHo myHktam 3.1.5 —3.1.7.
3.2.2. Ha kaxJ0# cTpaHHMIle )KypHAJIa BBIMOIHIIOT KOHTPOJIbHBIC BEIYUCICHUS 10 hopMyIie

rue A;12=A,:2=A, (30)
Ay=>a->b; (31)
Ay=>"h+> h; (32)

Ag=>""h, +> "h; (33)

Z d - CyMMa OTCYETOB I10 YEPHOH U KPACHOM CTOPOHAM peeK, YCTAHABJIMBAEMBIX B 3aJIHUX IS CTAHIUM TOYKax
X071a;

Zb - CyMMa OTCYETOB II0 YEPHOM U KPACHON CTOPOHAM DPEEK, YCTaHABIMBAEMBIX B IEPEIHUX AJIS CTAHLMH
TOYKaX X0Ja;

+ - o v
E h u E h - cymmbl npeBbIeHyii, BRIYHCIAEMBIX Ha Ka/I0H CTAHIMH 10 Gopmyiam (27);

+ - % o
z hcp. " Z hc,p. - CYMMBI CpPEIHHUX NPEBBIICHUH, BBIYUCISIEMBIX Ha KaXJI0W cTaHImu 1o dopmyie (29).

Pe3ynbraThl KOHTPOJIBHBIX BHIYMCICHUI 3aHOCAT B )KypHAJ COTJIacHO Tabu. 6 u 7.
3.2.3. BBHUHUCIAIOT CYyMMY CPEIHUX MPEBBIIICHAN TI0 X0y

2.h, =2 A (34)
3.2.4. OmnpezenstoT BeicoTHYIO HeBs3KY (fi) xoma
fh :zhcp._(HK_HH)’ (35)
rue H,, - Bbicora penepa B Hauane xoxa;
H . - BeicoTa penepa B KoHIle X07a.
3.25. CpaBHHMBAIOT MOTYHEHHYIO HEBSI3KY [, C TpeJieNbHOI HEB3KOi
Af, =£10-4/n, (36)
rae N - 4uCIO CTaHUUH B XOAE.
Hessska xoma  f,, me nomxna npessumats npenensroii nepssku Af,
T.C. | fh| < Af,.. (37)
3.2.6. BHIMONHAIOT ypaBHUBAHHE X0OJa.
JUnst 3TOTO BBIYMCISIIOT TOMPAaBKH U}, B CPEAHWE TNPEBHIINICHHUS, ONPEACNCHHBIC HA Ka)KAOW CTAHIHUHM, IO

¢dopmyne

(38)

HOHpaBKI/I OKPYIJIAKOT 10 0,5 MM W 3alIMCBIBAIOT B JXYPHAJ HAa/l CPSAHUMU ITPEBBIILICHUSAMU.
HQMMQQ pacnpeaciacHusn BBICOTHOI HEBSI3KH.



HYCTI) 3HA4YCHUC HCBA3KHU OKa3aJ10Ch paBHOﬁ fh = +33MM

—(+33
Torma v, = M =—2,35MM wunu okpyrnéHHO L, = —2,5mm.
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Han Bcemu )IpO6HI>IMI/I 3HAUYCHUAMU CPCAHUX HpeBI:IHIeHI/Iﬁ CJICAYCT 3alrcaTh 3Ty BCIWYUHY IMOIPABKH, a HAJ
SHAUYCHUAMHU CPEIHUX HpeBBII.HCHPIfI, BBIPAKCHHBIMHU LEJIBIMU YHUCJIaMHU, 6y,I[CM Y€peaoBaTh NMOIIPAaBKU B BUAC LEJIBIX

gpcen, oTIHYHEIX oT gaHHoi Ha =+ 0,50, Tee.

U, =—2MM u U, =—3MM.

CyMMa BCeX TONpaBOK JOIKHA OBITh paBHOHW HeBsske [, C NPOTMBOINONIOKHBIM 3HAKOM,  T.€.
>, =—f,. (39)
3.2.7. BBIYUCIAIOT BBICOTHI CBA3YIOIINX TOYECK HUBEIMPHOTO X0/1a IO popMyIre
Hi,=H;+(h, +uy), (40)
e 1=1,23,....— HOMepa CBA3yIOIMX TOuYeK Xoda, N _ — cpejHee NpEBHIIIEHHE HA CTAHIUHM MEXKIY

cp.
CBA3YIOIIUMH TOYKaMU.
Ha KaXKaoi CTpaHHUIIE KypHaia BBICOTHI CBA3YHOIIINX TOYCK ONpeaCIIAIOT C KOHTPOJIEM

Ag—Ag = ZU;V (41)
rae A6=H'K—H,IL,; (42)

H x ~ BbICOTa HOCHCI[Heﬁ Ha CTpAaHULIC CBHBy}OIHGﬁ TOYKH, H g ~ BBICOTA HepBOﬁ Ha CTpaHULIC CBﬂSyIOH.[eﬁ TOYKH,

2 Uh - CyMMa NoImpaBOK B CPEAHHC MNPCBLINICHUA HA CTpPAaHUIIC. 3aKII0YNTEIFHBIM KOHTPOJICM BbIYHCJICHUSA

BBICOT CBSI3YIOIMX TOUEK HUBEIMPHOTO X012 ABIISICTCS COBIAICHIE 3HAYCHHS BRIYHCIICHHOM BEICOTHI periepa B KOHIIE
X0Jia C ero 3aJaHHON BEITUYUHOI.
3.2.8. BBIUUCIAIOT BRICOTHI IPOMEKYTOUHBIX TOUCK HUBEIHPHOTO XO/IA.

“
H.=H,, —-c", (43)
rac H r.u. - TOpPHU3O0HT HpI/IGOpa, T.C. BbICOTAa JIMHUMW BU3HUPOBAHUA Ha HaHHOﬁ CTaHIIUU,
4. o u . . v
H,, =H,, +a"  H,, - Bbicora 3anneii Toukn xona Ha cranuum; @ - OTCYET MO 4EPHOIT CTOpOHE

HUBEJTMPHOM peiiky, ycTaHOBJIEHHOH B 3a/iHel Touke Xona; C* - OTCYET 10 4EPHOI CTOPOHE HUBEMPHOI peiku B
IIPOMEKYTOUYHOH TOYKE XOAA.



