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JIner akryanusanuu padoyeil nporpaMmsl

PaGouast mporpamMmma rnepecMoTpeHa, o0CcykaeHa u ogoopena mist peanusaruu B 2020 - 2021
yuyeOHOM roay Ha 3aceqaHuu Kadeapsl ['eosornu, MapKIenaepckoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadenpoii I/I.A.?pI/ILHI/IH

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2021 - 2022
yuyeOHOM roay Ha 3aceqaHuu kadeapsl ['eosornu, MapKienaepckoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadenpoit I/I.A.ﬁ)HmI/IH

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa g peanuzauuu B 2022 - 2023
ydaeOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIIeHaepCeKoro aenia u 00orameHms

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii I/I.A.?pI/ILHI/IH

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2023 - 2024
ydeOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIieHaepCeKoro aena u 00orameHms

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii I/I.A.?pI/ILHI/IH

Pabouast mporpamMmma repecMoTpeHa, 00CykKaeHa u oo0peHa s peanusaruu B 2024 - 2025
yueOHOM roly Ha 3acefaHuu Kadeapsl [ eomoruu, MapKIeHaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. xadenpoit I/I.A.ﬁ)HmI/IH

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2025 - 2026
yueOHOM roly Ha 3acefaHuu Kadeapsl [ eomoruu, MapKIeHaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. xadenpoit I/I.A.ﬁ)HmI/IH

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2026 - 2027
y4eOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIieHaepCeKoro aena u 00orameHms

[IpoTrokonm oT 20 . Ne
3aB. kadenpoii N.A. I'putun




1 Henu ocBOeHMS TUCHUIIIHHBI (MOXYJIA)

[lenpto  ocBoeHUA  AUCHUIUIMHBI «l'eofe3usi ©  MapKIICHAEpUs»  ABJISIOTCS:
dbopMupoBaHre y OyAylIero TrOpHOTO WHXKEHEpa 3HAHUN COBOKYIHOCTH T€OJE3UYECKUX U
MapKIIEHIEPCKUX padoT, 00ECIeYNBAIOIINX JCSITSIBHOCTD BBINICYKAa3aHHBIX MPEANPUITHI Ha
TH000M dTare UxX CyIIeCTBOBAHUS, 0COOCHHOCTEH MX BBIMOTHEHUS, 00JIaCTH IPUMEHEHHSI.

3amaun nucHMIUIMHBL «l'eofe3uss W MapKIICHIEpHs» 3aKiIrovacTcss B OOYyYCHHH
CTYJIEHTOB CITIOCO0aM MPOM3BOJCTBA T€OAE3NICCKUX M3MEPEHUI Ha MECTHOCTH, Ha Pa3IMYHBIX
rpagu4YecKux MaTepraiax: TonorpadhuuecKnx Kaprax v MiaHax, mpoduisx.

2 MecTo IMCHUIIMHBI (MOAYJISI) B CTPYKTYype 00pa30BaTe/JbHOMH MPOrpaMMbl

HuctumunHa ['eofesust u Mapkiieiiepuss BXOAUT B 0a30BYI0 4acTh y4yeOHOTO IJIaHa
00pa3zoBaTeNbHON MTPOTPAMMBI.

Jns  u3yyeHMs ~ OUCHMIUIMHBI ~ HEOOXOAMMbI  3HaHUSA  (YMEHMs,  BJIaJCHHS),
c(OPMHUPOBAHHBIE B PE3Y/IbTATE U3YUYEHUS NUCLUILINH/ IPAKTHK:

®dusuka

Uctopus ropHoro nena

['eomexanunka

CrpourenbHasi F€OTEXHOJIOTUS

OtkpbITas pa3paboTKa MECTOPOXKAECHUH MOJIE3HBIX NCKOMAEMbIX

[TonzeMHas pa3paboTKa MECTOPOKICHUN TIOJIE3HBIX HCKOTAEMBIX

3HaHus (YMEHUs, BIAJCHNUSA), TOJyYEHHbIE IPU U3YYEHUH JaHHOM TUCLUIUIMHBEI OyAyT
HEOOXOAUMBI JJIS1 U3yYeHUS JUCUUIUIAH/TIPAKTUK:

IIpon3BocTBEHHAs - NPEATUIIIIOMHAs IPAKTUKA

Hayuno-uccienoBarensckas padbora

3 Komnerenuuu ody4yarouierocsi, opmupyembie B pe3yJbTaTe 0CBOCHMS

AUCHHUILINHBI (MOYJIs1) M INIAHMPYeMble pe3yabTaThl 00y4eHHUsI

B pesynbrare ocBoeHus aucuMiuidHbl (Moayis) «['eome3uss W MapKIeuaepus»
oOyuaromuiicst JOKeH 00J1a1aTh CIEAYIOIUMUA KOMIIETEHITUSIMHU:

CTpyKTypHBIi [Tnanupyembie pe3ynbTaThl 00yUEHUS
DJIEMEHT
KOMIIETEHIINH
OIIK-6 TOTOBHOCTBIO MCIIOJI30BaTh HAYYHBIE 3aKOHBI U METOBI IIPU OLIEHKE COCTOSHUS

OKpYyXarolien cpenbl B chepe GyHKIIMOHUPOBAHUSI TPOU3BO/ICTB IO SKCILTyaTallnOHHON
pasBelnke, JOOBIYE U MepepadOTKe TBEPABIX MOIE3HBIX HCKOMAEMBbIX, a TAKKE MPH
CTPOUTENIbCTBE U IKCIUTyaTallH MOA3EMHBIX OOHEKTOB

3HaTh - OCHOBHBIE OIIPEEIICHNS U IIOHATHS IIPU OLIEHKU OKPYKAIOLIEH Cpebl

- OCHOBHbBIE METO/Ibl HCCJICIOBAHUM, HCIIOJIb3YEMbIX B MIPOIIECCE OICHKH B
cdepe TOpHOTO MPOU3BOJICTBA.

- OTIPEJICTICHNUS TIPOIIECCOB  OLIEHKH B Chepe CTPOUTEILCTBA
JKCIUTyaTaly MIOA3EMHBIX TOPHBIX PEAIIPUATHI.

VYmeTb - BBIJICTISAITH 00111€e COCTOSTHUE OKPYKAIOIIEH CPE/Ibl.

- 00cyxath criocoObl 3PHEKTUBHOTO PEIICHUS , HAyYHBIC 3aKOHBI U
METO/IBI TIPH OIICHKE COCTOSIHUS OKpYXKaroleh cpeanbl B chepe

(O YHKITMOHUPOBAHWS TOPHOTO IMPOU3BOJICTBA.

-KOPPEKTHO BBIpaXXaTh M ApT'yMEHTHPOBAHHO 0OOCHOBBIBATH MOJIOKEHUS
MpeIMETHOM 00JIACTH 3HAHMS B TpOIeccax OILEHKH B cepe
CTPOUTENHCTBA U IKCIUTYaTaIlMU MTOA3EMHBIX TOPHBIX MPEIPUSATHH.




Bnanets

- CrocOOaMy OIIEHUBAHMS 3HAYMMOCTH M TIPAKTHYECKOM MTPUTOTHOCTH
MOJTyYEHHBIX PE3YJIbTATOB B OINPEICIIEHUN COCTOSHHS OKPY>KatoIIeH
Cpenbl.

- OCHOBHBIMH METOJIaMH pEIICHHs 3a/1a4 B 00JIaCTH  ONpEeTICHHS
HAaYYHBIX 3aKOHOB M METOJIOB IIPU OIIEHKE COCTOSHHS OKPY)KAIOMIEH CpelIbl
B cepe GYyHKIIMOHUPOBAHUS TOPHOTO TPOU3BOJICTBA.

- CrocobaMu COBEPIICHCTBOBAHUS PO ECCHOHATBHBIX 3HAHUI U YMEHUI
IyTEM HCIIOJIb30BaHMsI BO3MOXKHOCTEH MH(OPMAIIMOHHOM CpeIbl IPH
OIIPEETICHUH MTPOIIECCOB OLCHKH B Chepe CTPOUTETHCTBA U IKCIIITyaTaI[IH
MI0JI3EMHBIX TOPHBIX MPEIIPUSTHIH.

[IK-1 BnageHnemM HaBbIKAMM aHAIM3a TOPHO-TE€0JIOTUYECKUX YCIIOBUHM IPH IKCILTYyaTallMOHHON
pa3BeKe U J00bIYE TBEPBIX MTOJIE3HBIX HCKONAEMBbIX, a TAKXKE IIPU CTPOUTEIbCTBE U
HKCIUTyaTaI[H MTOI3€MHBIX 0OBEKTOB

3HaTh

-OCHOBHBIE OIIPECICHUS U MIOHATUS TOPHO-T€OJIOTHYECKUX YCIOBUN
MIIN

-OCHOBHBIE€ METO/IbI UCCIIEJOBAHUM, HCIIOIB3YEMBIX IPU 100BIUU
II0JIE3HOI'O UCKOIIAEMOTO.

-OIIpEIEIIEHH TIPOLECCOB  OLEHKH U aHaIM3a TOPHO-T€0JIOTHYECKHUX
YCIIOBHI MIPU CTPOUTENBCTBE M IKCIUTYaTalluH MOI3€MHBIX 00BEKTOB

VYmeTb

- BBIICJSATH 00IIee COCTOSIHUE aHaIH3a TOPHO-TEOJIOTHUECKUX YCIOBUH B
obmiem

- 00cyx1ath crmoco0bl 3(HEKTUBHOTO PEHICHUS PAIIHOHATIEHOTO
HUCITOJIB30BaHUA I[OGBI‘II/I IIOJIE3HOI'O UCKOITa€EMOTI'O

- KOPPEKTHO BBIPAXKaTh M apTYMEHTHPOBAHHO 0OOCHOBBIBATH TTOJIOKECHUS
HpeHMeTHOﬁ O6J'IaCTI/I SHaHUA pallMOHAJIBHO UCTIOJIb30BAThL MCTO/IbL
aHaJM3a TOPHO-TEOJIOTUIECKUX YCIOBHIA IPU CTPOUTEIBCTBE
OKCILTyaTaliuu MoA3C€MHBIX O6’beKTOB.

Bnanets

- crioco0amMy OLIEHMBAHUS 3HAYUMOCTHU M ITPAKTUYECKON IPUTOAHOCTH
IIOJIyYEHHBIX PE3YJIBTATOB IIPU aHAIN3€ TOPHO-T€OJIOTUYECKHUX YCIIOBUN
IIOJIE3HOT'0 UCKOIIA€MOT0

-OCHOBHBIMU METO/IaMU peIIeHUs 33/1a4 B 0071aCTH  OIpeaesICHUs
Hay4HbIX 3aKOHOB U METOJIOB NP MCIIOJIb30BaHUSA J0OBIYM MOJIE3HOTO
HCKOIIAEMOI0

- cnoco0amMy COBEPUIEHCTBOBaHUS TPO(PECCUOHATIBHBIX 3HAHUI U yMEHUI
MyTEM HCIIOJIb30BaHMsI BO3MOXKHOCTEH MH(OPMAIIMOHHOM Cpeibl U
PalMOHAJIBHO UCIOJIB30BaTh METOBI aHAIN3a TOPHO-TE€OJOTUYECKUX
YCIIOBHI IIPU CTPOUTENBCTBE M HKCIUTYaTaIlluH MOI3€MHBIX OOBEKTOB.

IT1K-12 roToBHOCTBIO ONIEPATUBHO YCTPAHSAThH HAPYIICHUS MPOU3BOJACTBEHHBIX MPOIIECCOB,
BECTH MEPBUYHBIN YUET BBITOIHAEMBIX padOoT, aHATM3UPOBATH OTIEPATUBHBIC M TEKYILUE
MOKa3aTeNH MPOU3BOJICTBA, 00OCHOBBIBATH MPEAIOKEHHUS MO COBEPILICHCTBOBAHUIO
OopraHu3al Nponu3BOJACTBA

3HaTh

-OCHOBHBIE OTIPE/ICTICHUS U TTOHATHUS TPOU3BOJICTBEHHBIX MTPOIIECCOB

- OCHOBHBIE METO/IbI UCCJIEIOBAHUM, UCTIOIb3YEMBIX MPU HAPYIICHUSAX U
MIEPBUYHBIN YUET BBHITIOJHACMBIX pabOT

- OIpeeNICHUs] MMPOLECCOB  OIEHKH ONMEPAaTUBHBIX U TEKYIIUX
MOKa3aTeNel MpOn3BOICTBAa, 00OOCHOBBIBATH MPEJIOKEHUS 110
COBEPILIEHCTBOBAHUIO OPraHU3allMy TPOU3BOCTBA.




VYmeTb

- BBIIENATH 00IIIee COCTOSIHUE U YCTPAHSATh HAPYIIICHUS B
IIPOU3BOICTBEHHBIX MpOIleccax

- 00cyxath crmocoObl 3(HEKTUBHOTO PEIICHUS ¥ BECTH IEPBUYHBINA yUET
BBITOJIHAEMBIX paboT

- KOPPEKTHO BBIPAXKaTh M apTYMEHTHPOBAHHO 0OOCHOBBIBATH TTOJIOKECHUS
MPEeIMETHOM 00JIACTH 3HAHUS B ONEPATHBHBIX M TEKYIIUX MOKA3aTENSIX
MIPOU3BOJICTBA, 0OOCHOBBIBATH MPETIOKEHHS IO COBEPIICHCTBOBAHUIO
OpraHU3aIK TPOU3BOICTBA.

Bnanets

croco0amMM OLIEHUBAHUS 3HAUUMOCTH U MPAKTUYECKOH MPUTOIHOCTU
IIOJIyYEHHBIX PE3YJIbTATOB U YCTPAHCHUS HAPYLIECHUN B
IIPOU3BOJICTBEHHBIX MPOLIECCAX.

-OCHOBHBIMU METO/IaMH PeIICHUS 33/1a4 B 007aCTH  OINpeaesICHUs
HAy4YHBIX 3aKOHOB ¥ METOJIOB IIPY ITPaBUJIBHOM BEICHHUH [IEPBUYHOTO
yueTa BBIOJIHIEMbIX padoT.

- cnoco0amMy COBEPLIEHCTBOBaHUSA TPO(PECCUOHATIBHBIX 3HAHUI U yMEHUI
IyTEM HCIIOJIb30BaHMsI BO3MOXKHOCTEH MH(OPMAIIMOHHOM CpeIbl IIPH
UCIIOJIb30BAHUN  ONEPATHUBHBIX U TEKYIIUX IOKa3aTeled NPOM3BOACTBA,
00OCHOBBIBATH MPEJIOKEHHUS IO COBEPILICHCTBOBAHHUIO OpPraHU3aluu
ITPOU3BOJICTBA.

[TK-17 roTOBHOCTBIO UCTIOIB30BATh TEXHUYECKHUE CPENICTBA OMBITHO-MPOMBIIIIEHHBIX
UCTIBITAHUN 00OPYAOBAaHUS U TEXHOJOTHH MPH HKCIUTyaTal[MOHHON pa3Benke, 100bIue,
nepepadoTKe TBEPBIX MOJIE3HBIX HCKOMTAEMBIX, CTPOUTEIHCTBE M KCILIYaTaIMH O3 MHBIX

00BEKTOB

3HaTh

- OCHOBHBIC onpez[eneHmI U NNOHATHUA OCHOBHBIX TCXHUUYCCKHUX Cpe,Z[CTB
OTBITHO-TIPOMBIIIJICHHBIX UCTIBITAHUNA 000PYyTI0BaHHS

-OCHOBHBIC MCTObI I/ICCJIQI[OBaHI/II\/'I, I/ICHO.HI:ByeMBIX TGXHOHOI‘I/II\/'I HpI/I
AKCIUTyaTallMOHHON pa3BeJKe

-OIpeIeTICHHSI POIIECCOB  OIIEHKU TEXHUYECKHUX CPEJCTB MpHU JOOBIYE,
nepepaboTKe TBEP/IbIX MOJIE3HBIX HCKOMAEMBIX, CTPOUTEIBCTBE U
BKCHHyaTaI_II/II/I ITOA3C€MHBIX O6’beKTOB.

VYmeTb

- BBIACIIATH 00IIee COCTOSHUE UCIIONIB3YEMBIX TEXHUYECKUX CPENICTB
OTIBITHO-TTPOMBINIJICHHBIX UCIIBITAHUN 000PYI0BaHUS

- 006cyxath crmocoObl 3(HEKTUBHOTO PEIICHHUS TEXHOJIOTUH TIPU
JKCINTyaTallUOHHOU pa3BeKe

- KOPPEKTHO BbIpaXkaTb U apryMEHTHPOBAHHO 0OOCHOBBIBATH MOJIOKEHUS
NpeIMETHOM 00acTH 3HAHUA U TEXHUYECKHE CPEJICTBA IIPU JOObBIUE,
nepepaboTKe TBEPbIX MOJIE3HBIX UCKOMAEMBIX, CTPOUTEIBCTBE U
HKCIUTYyaTaIH MOI3EMHBIX 00BEKTOB.

Bnanets

- croco0amu OLEHUBaHUS 3HAYMMOCTH U MPAKTUYECKON MPUTOAHOCTH
MOJIYYEHHBIX PE3YJIHTATOB MPU UCIIOIb30BAHUM TEXHUUYECKUX CPEJICTB
OTIBITHO-ITPOMBIIIJICHHBIX UCIIBITAHUNA 000pYI0BaHUS

- OCHOBHBIMHU METOJIaMH PEIICHUS 3a/1a4 B 00JIACTU  ONpPeACTICHUS
HAy4YHBIX 3aKOHOB M METO/IOB U TEXHOJIOTUN IIPU HKCILTyaTallMOHHOMN
pa3Benke

- croco0amMu COBEPIIEHCTBOBAHUS TPO(ECCHOHATIBHBIX 3HAHUN U YMEHUI
MyTeM MCIOJIb30BaHUS BO3MOXHOCTEH HHPOPMAIIMOHHOM CPENIbI U
TEXHUYECKUX CPEJCTB MpHU A00bIYE, TepepadOTKe TBEPAbIX MMOJIE3HBIX
MCKOMAEMBIX, CTPOUTEIBCTBE U IKCILTyaTaIlUH MOJ3EMHBIX 00BEKTOB.




[1K-20 ymennem pa3pabaTbiBaTh HEOOXOIUMYIO TEXHUYECKYIO 1 HOPMAaTUBHYIO JTOKYMEHTAIIHIO
B COCTaBE€ TBOPUECKUX KOJIJIEKTUBOB M CAMOCTOSTEIbHO, KOHTPOJIUPOBATH COOTBETCTBUE
IIPOEKTOB TPEOOBAHUSIM CTaHAAPTOB, TEXHUUECKUM YCIIOBHUSAM U TIOKYMEHTaM MPOMBIIIICHHON
0€3011acHOCTH, pa3pabaThIBaTh, COTIACOBBIBATH M YTBEPXKIATh B YCTAHOBICHHOM MOPSIIKE
TEXHUYECKHE, METOJMYECKHE U UHbIE JOKYMEHTHI, PETIaMEHTUPYIOLIUE MOPSA0K, KaueCTBO U
0€30I1aCHOCTH BBITIOJIHEHUS TOPHBIX, TOPHO- CTPOUTEIBHBIX M B3PBIBHBIX PadOT

3HaTh

- OCHOBHBIE OTIPEJIEIICHHS U TOHITHUS TEXHUUECKOW U HOPMATHUBHOM
JOKYMEHTAII!

- OCHOBHBIE METO/IbI UCCIIEIOBAHUM, UCIIONB3YEMBIX MTPU KOHTPOIU
COOTBETCTBHS MPOEKTOB TPEOOBAHUSAM CTaHAAPTOB

-OIpeIeICHHsI POIIECCOB  OLICHKH U Pa3pabOTKU KOHTPOJIS MO
HOPMAaTUBHOI ToKyMeHTaluu. KoHTpoImpoBaTh Ha COOTBETCTBUE C
HOPMATUBHBIMH JIOKYMEHTaAMHU.

VYmeTb

- BBIIEJATH 00IIIee COCTOSIHUE TEXHUYECKOW 1 HOPMAaTHBHOM
AOKYMCHTAaIUN

- 00cyxath crmocoObl 23(HEKTUBHOTO PEIICHUS U TIPaBUIa KOHTPOJIS
COOTBCTCTBUS ITPOCKTOB Tp660BaHI/I$IM CTaHOapTOB

- KOPPEKTHO BBIPAXKATh M apTYMEHTHPOBAHHO 0OOCHOBBIBATH TTOJIOKECHUS
peIMETHOM 00acTu 3HaHU TPeOOBaHUI CTaHIAPTOB, TEXHUYECKHUX
YCIIOBH W JIOKYMEHTBHI TIPOMBIIIIICHHOW 0€30MacHOCTH, TIPH Pa3padoTKe
MPOEKTOB.

Bnanets

- crnoco0amMy OLIEHMBAHUS 3HAYUMOCTHU M TPAKTUYECKON IMPUTOAHOCTH
IIOJIYYEHHBIX PE3YJIBTATOB IIPU CO3/1aHUs TEXHUYECKON U HOPMAaTUBHOU
JOKYMEHTalu1

- OCHOBHBIMH METOJIaMH pEILICHHs 3a/1a4 B 00JIaCTH  ONpPEeTICHHS
Hay4YHBIX 3aKOHOB U METOJ0B KOHTPOJIS 3@ IPOCKTHBIMU PEIICHUSMU B
COOTBETCTBHUH C TPEOOBAHUSIMH CTAaHIAPTOB

- cnoco0amMy COBEPLIEHCTBOBaHUS TPO(PECCUOHATILHBIX 3HAHUI U yMEHUI
MyTEM HCIIOJIb30BaHMsI BO3MOXKHOCTEH MH(OPMAIIMOHHOMN Cpeibl U
HAaBBIKaMU BO BHEJIPCHUH aBTOMAaTU3UPOBAHHBIX CUCTEM YNPABICHUS PU
pa3paboTke HeOOXOIMMON TEXHHUECKOW, HOPMAaTUBHON M MMPOEKTHON
JOKYMEHTAIUH.




4. CTpyKTYypa, 00bEM U coepkaHue TUCHUIIIHHBI (MOLYJIs1)
OO0mmas TpyI0EMKOCTh TUCIMIUIMHBI COCTABISET S5 3a4eTHBIX eauHull 180 akaja. 4acoB, B TOM

HHuCJIC:

— KOHTakTHas padorta — 17,1 akas. 9acos:
— aynutopHas — 16 akaj. 4acos;

— BHeayauTopHas — 1,1 akaz. yacoB

— camocTosTenbHas pabora — 155,1 akaj. 4yacos;

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yaca

dopma aTTeCTalNu - 3a4€T C OLEHKOM, 3a4eT

AynutopHas 3
KOHTaKTHast paboTa 3 Z ®opma Tekyero
3 X
B aKajl. yacax o Bu KOHTPOJIS
Pasznen/ Tema 3 ( ) S A . P Koxn
> & © | camocrosiTensHON | ycleBaeMOCTH H
JHCIATUTIHBL N £ s . | KoMIeTeHIH
g £ padotsl MIPOMEKYTOUHOM
nmab. | mpakr. | 3 &
Texk. p R aTTeCTaluu
3aH. 3aH. | O &
1. 1. Paznen I'eonesus.
YcraHoBouHasI ceccust
1.1 TIlpenmer, 3amauun u
METOIbI T€0/I€3UH, OCHOBHBIE
A AL, IpopaboTka
3Tambl HICTOPUH €€ Pa3BUTHSA U .
JIEKIHOHHOTO Texymmiit KOHTPOIb
CBSI3b C APYTUMH HayKaMH.
Marepuaia, pabora | ycreBaeMOCTH.
Onpenenenue MOJIOXKCHUS ¢ vacGHoi -
TOYEK Ha IIOBEPXHOCTU 3eMIIU 2 2 17,4 y . . OIIK-6, ITK-1
JIUTEPATypOil. naGopaTtopHOi
u o0Imee MpEACTaBICHUE O
Beimosnnenune paboThI, OTBETHI HA
cUCTeMax  KOOpAMHAT B 9
naGopatopHOi BOIIPOCHI
reone3nd. OpHEHTHpOBaHHE
5 paboTEL.
muHuil. [lpsamas u oGpatHas
Te0JIE3NYECKHE 3aJaun
2
1.2 O6umme cBeneHus o
U3MEPEHUSX. VYrioBble
usMmepenus. I'eomesmueckue CheMKa MHKETOB B
ChEMKHU. IIponoxenue 71a60paTOPHBIX
HUBEJIHPHOTO xoza B YCIIOBHSX,
naboparopusix CocraBieHHe pacdeTHbIC PabOTEL. 3amuTa
. |OIIK-6, IIK-12,
COBMELLEHHOT O IJ1aHa 2 2 18 IpopaboTka nabopaTopHOi MK-17
TEOMOJIUTHO- JIEKIHOHHOTO paboTEHL.
TaXeOMETPHUIECKOH ChEeMKU B Marepuaia, pabora
Macuitabe 1:1000 1o ¢ yueOHOM
pe3yibTaTaM  BbIIIOJIHEHHOU JUTEpaTypoi
KOHTPOJIbHOU paboThI
YCTIOBHUSIX.
HWroro no pasneny 4 4 35,4
2. 2. Pa3gen 3uMHss ceccust
2.1 Tema  BrimomHeHue
KOHTPOJIBHOH  paboTBl IO EP—
COCTaBJICHUIO COBMEILEHHOTO BrruepunBanue N
TJaHa TeOIIOJII/IT};EfI u| 2 2 58 |romor aI:bI/I‘IeCKOFO BBITTOTHEHHOM OIIK-6, IIK-1,
N P KOHTPOJIBHOM I1K-12, ITK-17
TaXeOMETPHUIECKOH CHEMOK B IUIaHa AGOTH
macmTabe 1:1000. Pacuernsie p
paboTHI.
HUtoro no pazneny 2 58




Hroro 3a cemectp

[ 934 |

3a0

3. 1. Pasgen Mapkueigepus.

3uMHss ceccus

3.1 Baenenue.
Mapxkiueinepckas zo-
KyMEHTaLusl. I'eomer-
puzanusi  MECTOPOX-IEHUH
TIONE3HbIX HCKOTIaeMBIX.
Mapxmelinepckiue  paboThI
npu pa3paboTke
MECTOPOKACHUH.
OnepaTuBHOE IL1a-HUPOBAHUE
JOOBIYU PyIbI

5,7

PacuetHble paboTHI

3amura
BBITNOJIHEHHBIX
MPAKTHYECKUX
pabot

OIIK-6, TIK-1,
IIK-12, IIK-17

3.2 Mapkueiijepckue ceTu Ha
TIOBEPXHOCTH U B MOJ3EMHBIX
BBIpa-00TKax. OpUEHTHPHO-
COEIMHUTENBHBIE  CHEMKH.
CnemMka noapoOHocTeH
TOPHBIX BBIPAOOTOK - 00BEKTHI
CbEMOK;  METOJABl  MapK-
HeUIepCKUX CBHEMOK;
TaXeOMEeTPHUYECKHUH,
(oTorpaMMeTpHUIECKHH,
ChEMKa CEUYeHHI BEIPAOOTOK

12

[IpopaboTka
JIEKIHOHHOTO
Matepuana, pabora
¢ yueOHOM
JUTEpaTypoi

OTBeTHI HA
[OCTaBJIEHHBIE
padotsl

IK-20

Hroro no pasneny

17,7

4. 2. Pazgen JletHsis ceccust

4.1 CrienuaiibHbIe
MapKIelaepckine  paboThL:
MOCTPOCHUE
MPEOXPAHUTEIHHOTO IIETHNKa
101 3JJaHKE.

44

IToctpoenue
NIPEAOXPaHUTENBH
OTO IIeJUKa

3amuTa
BBIITOJHEHHBIX
MPaKTUYECKUX
pabort

OIIK-6, TIK-1,
IK-12, ITK-17

HWroro no pasneny

44

Hroro 3a cemectp

61,7

3a4€T

Htoro no auciurivHe

155,1

3a4€T C OICHKOM,
3a4er

OIIK-6,ITK-
1,ITK-12,ITK-
17,I11K-20




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NpPelyCMOTPEHHBIX BUIOB  y4eOHOW paboOThl B  KadecTBe
00pa30oBaTEeNbHBIX TEXHOJIOTUH B MPENOAAaBaHUU TUCIMILIMHBI «l'eo/e3uss U MapKIuehHaepus»
UCIIONB3YIOTCS TPAJIUIIMOHHAs, IPOEKTHO-UCCIIE0BATENbCKASI U MOJYJIBHO - KOMIIETEHTHOCTHAs
TEXHOJIOTHH.

Ilepenaua HEOOXONMMBIX TEOPETUYECKUX 3HAHUW U  (OpMUPOBAHME OCHOBHBIX
npeacraBieHuid mo kypcy «Kaprorpagus ¢ ocHoBamM Tomorpaguu» MPOHCXOTUT C
UCIIOJIb30BaHUEM MYJIbTUMEIUITHOIO 000PYAOBaHUSL.

Jlexu mpoXoIAT B TPAJAULMOHHONW (Gopme, B (opMe KOHCYNbTAIMM, TPOOIEMHBIX U
nuanorosbix Jekuuil. Teopernueckuit Marepuan Ha HPOOJEMHBIX JIEKIUSAX — SBISAETCS
pe3yabTaTOM YCBOEHHUS TMOJY4YEHHOW HH(POpPMALUU TOCPEICTBOM IOCTAHOBKU IPOOJIEMHOTO
BOIpoca (3ajjaun) M MoucKa myTeil ero pemeHus. Ha neknusx — KOHCYJIbTalLMAX H3JI0XKEHHE
HOBOT'O MaTepuana

COIIPOBO’KAAETCS] MTOCTAHOBKOW BOIIPOCOB M JUCKyCCHEH B IOMCKax OTBETOB Ha 3TH
BOIIPOCHI.

ITpu npoBeneHUN NMPAKTUYECKUX 3aHATUAX MCIIOIB3YIOTCA paboTa B KOMAHE U METOAbI
IT (mpuMeHeHne KOMIBIOTEPOB AJiA JOCTyMa K MTHTEpHET-pecypcam).

CamocrodrenbHas paboTa CTUMYJIHUPYET CTYAEHTOB B MPOLIECCE MOATOTOBKH JOMAIIHUX
3aJaHMii, IPH PELICHUHU 3a]a4 Ha MPAKTUYECKUX 3aHATHSX, IPU MOATOTOBKE K KOHTPOJIBHBIM

NAROTAM U TTOTORNE ATTECTATIUU

6 YueOHO-MeTOAUYECKOE o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aKIMXCs
IIpencraBieHo B npuioxeHuu 1.

7 OueHOYHbIE CPeICTBA 1JIsl IPOBEACHUS MPOMEKYTOYHOM aTTecTAlluN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOqMUYeCKOe U MHPOPMAIIMOHHOE o0ecnevyeHre JUCHUIIJIMHBI (MOXYJIsl)

a) OcHoBHAas JMTEpaTypa:

1. Epunosa, U.1. T'eone3ust [DnekTpoHHbIH pecypc] : yauedHoe nocooue / .M. Epunosa.
— DOmnexkrtpoH. gaH. — MockBa : MHCUC, 2017. — 55 c. — Pexum gocrymna:
https://e.lanbook.com/book/105279. — 3arm. ¢ skpaHna.

2. HecmesinoBa, 1O.b. I'eone3us : maGopaTopHBId MPaKTUKYM [ DIEKTPOHHBIN pecypc] :
yaeOHnoe nocobue / FO.b. HecmestnoBa. — DnextpoHn. nan. — Mocksa : MUCHUC, 2015. — 54 c.
— Pexxum poctyma: https://e.lanbook.com/book/93650. — 3arm. ¢ skpana.

3. esxoB, B.H. T'eonesust [Dnexktponusiii pecypc] : yueOnuk / B.H. JpsikoB. —
OnextpoH. maH. — Cankt-IletepOypr : Jlawp, 2018. — 416 c. — Pexum nocryma:
https://e.lanbook.com/book/102589. — 3arm. ¢ skpaHna.

4. 3axapoB, M.C. Kaprorpadpuueckuii meron M reonH(pOpMAIMOHHBIE CHUCTEMBI B
WH)KEHEPHOU T€0JI0THH [ DIIEKTPOHHBIHN pecypc] : yaebnoe mocobdue / M.C. 3axapos, A.I'. Ko63es.
— Omnektpon. paH. — Cankr-IlerepOypr : Jlanp, 2017. — 116 c. — Pexum npocryna:
https://e.lanbook.com/book/97679. — 3ar. ¢ ’3xpaHa

0) /lonoJiHUTEIbHASA JINTEpaTypa:

1. T'eone3us [Dnexrponnbiii pecypc]: Yuebnuk / B.H. Ilomos, C.1. Yekamun. - M.:
I'opHas KHUIA, 2007. - 722c. Pexum JOCTYyIIA:
http://e.lanbook.com/books/element.php?pll _1d=3294. —3arnasue ¢ 3xpana ISBN: 5-91003-028-
6

2. T'.B. barparynu, B.H. I'anpmun, b.b. Jlanunesuu. Muxxenepnas reonesus. M.: Henpa,
1984
b.C. Xeiiden, b.b. Jlanuneuy. [Ipaktuxym mo naxeHepHou reoaesnu. M.: Heapa, 1987


https://e.lanbook.com/book/105279
https://e.lanbook.com/book/93650
https://e.lanbook.com/book/102589
https://e.lanbook.com/book/97679
http://e.lanbook.com/books/element.php?pl1_id=3294

3. I.H. Orno6un. Mapxkmieitnepckoe neno — M.: Henpa, 1981.

B) MeToanueckue yKa3aHusi:

1. B.H. Xonskun, N.M. OmnaneB. PaGouass terpamp mo mucruruiiHaM «l'eome3us»,
«l'eone3usa n Mapkmennaepus» u «MHXeHepHas reoie3us» i CTYIACHTOB CHENUaTIbHOCTEH
130404, 130408, 190701, 270105, 270109, 270205. Marautoropck: 'OY BIIO «MI'TY», 2011.
B npunoxennn A

2. B.H. Xonskun, 1.1. Onanes. KontponbHas paboTa 0 COCTABICHUIO COBMELICHHOTO
MJIaHa TEOJOJIMTHOW W TaxeoMeTpuueckoh cheMok B macmrabe 1:1000 ¢ wmcmosb3oBaHUEM
reogesnyeckoro mnaHHo [.M. Xynmkya. Marnutoropck: I'OY BIIO «MI'TV», 2011.
[Tpunoxenue b

3. H.B.Py6uoB. PabGora ¢ TeomonmuromM. MeToauueckue yka3aHus K J1a0OpaTOPHBIM
paboram mo maucuuiuiHe «HX)eHepHas reoae3us» A CTyAeHTOB crenuanbHocTeir 050103,
270102, 270105, 270106, 270112, 270205, 130402 u nanpasnenuid 2070100. Marautoropck:
'Oy BIIO «MI'TVY», 2010.

4. B.H. Xonskun. Pabora ¢ HuBenupoMm. Meronndeckue ykazaHHs K JIAOOPaTOPHBIM
3aHATUAM 1o aucuuiuinHaMm  «MHxkeHepHas reoxpesus», «l'eone3uss W MapKULIeHAepUs»,
«Kaptorpagus c ocHoBamu Tomorpadum» A CTyAeHTOB creruainbHocTeir 050103, 270102,
270105, 270106, 270112, 270205, 130402 n nanpasnenuit 2070100. Marautoropck: I'OY BIIO
«MI'TY», 2010. [Ipunoxenue B

5. B.H. Xonskun. [I'papudeckne paboTbl. MeToaudeckue yka3aHHUs IO COCTABJICHHIO
COBMEUIEHHOTO IJIaHa TEOJI0JIMTHO-TaXEOMETPUUYECKON ChEMKH MO JUCHUILTHHAM «l['eone3usy,
«leone3us m wmapkmeiaepus», «mxeHepras reomesusi» u «Kaprorpadus ¢ ocHoBamu
tonorpadum» ans cTyneHToB crnernuansHocteir 050103, 270102, 270105, 270106, 270109,
270301, 130402 gaeBHo# hopmbl o0yuenusi. Marautoropek: 'OV BITO «MI'TVY», 2010 — 32c.
IIpunoxenue I'

r) [Iporpammuoe o0ecnieuenune u UHTEpHET-pecypcebl:

IIporpammHoe o0ecnieueHue

HanmenoBanne N
10 Ne moroBopa Cpok aeicTBUS TUIEH3UU

MS Windows 7
Professional(mms  |/[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (mas  [-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |\ 135 o1 17.09.2007 GeccpouHo
Professional
7Zip cB000IHO pacrpocTpansemoe 110 0OCCCPOYHO

IIpodeccnonanbHble 6a3b1 JAHHBIX 1 HH(OPMaAIMOHHBIE CIPABOYHbIE CHCTEMbI
HazBanue kypca CchlTKa

HanmonanpHas uHGOPMaIMOHHO-aHATU THIECKAsT URL:
cucrema — Poccuiickuii MHAEKC HAYYHOTO [IUTUPOBAHUS ’
(PUHII)
[MouckoBass cucrema Axkamemus Google (Google
Scholar)
Nudopmarnmonnas cuctema - ExuHoe OKHO JocCTyma K
HH(GOPMAIMOHHBIM pecypcam

https://elibrary.ru/project_risc.asp

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

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



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

9 MaTepuajibHO-TeXHUYECKOe ol0ecnedeHne JUCHUIIMHBI (MOyJ1s1)

MatepuanbHO-TEXHUYECKOE 0OecTieyeHIe TUCIUIUIMHBI BKIIOYAEeT:
Tun u HazBanue ayautopun OcCHaIIEHUE AyTUTOPUHU

Jlekmmonnast ayautopuss B kauecTBe MarepuaIbHO-TEXHUYECKOTO OOCCIICUCHHS
JTUCLHUTIITMHBI UCTIONB3YIOTCS - JIEKIIMOHHAS Ay AUTOPUS,

MYJIbTUMEAUNHbBIC

CpeICTBa XpaHCHHWsI, Tepeqayd W TpeICTaBIeHUS ydeOHOUW WH(GOpMAIMU, a TaKKe
uMeroIrecs Ha kadenpe cpecTaa

o0Oy4eHusl.

[Tpaktuyeckue 3anstus ['eonesnueckue mpudbopsl: Teogonutsl T30, 2T30, HuBenups H3,
H10K; nuBenupHble pelku, Bexu, IMMIbKKA. OOydaromue KOMITBIOTEPHBIC MPOTPAMMBI 10
pacueTy BeIOMOCTH KOOPAMHAT, BEJIMUUH YTJIOB, PELICHUIO IPIMOM 1 00paTHON

re0Je3NYECKUX

3amad u aAp. IlmakatHeiii marepuan. [Iporpammebl, pa3zpaboTaHHble Ha Kadenpe, ¢
IIOMOUIBIO IPOIPAMMHBIX IIPOAYKTOB

CREDO, NEWZEM, UHTEO.



[Tpunoxenue 1

6. YueOHO-MeTOOMYECKOE O0ecIedeHHEe CAMOCTOSATEbHOI PadoThl CTYICHTOB

AynuTopHas caMOCTOATENbHas paboTa CTYJCHTOB Ha TMPAKTHYECKUX  3AHATHUAX
OCYILECTBIISICTCS 11OJI KOHTPOJIEM IperoiaBaTelisi B BUIE paObOThl C KapTaMH, PELICHUs 3a7ad U
BBITIOJIHEHUS YIPAKHEHUH, MOATOTOBICHHBIMH COOOIICHUSIMH, MYOJMYHbIC BBICTYIUICHHS Ha
3aHATHUSA, TEMbI KOTOPBIX ONPEIEIAET A CTYACHTOB IIPENOJaBaTeb.

BueaymutopHass camocrosiTenbHas paboTa  CTYIEHTOB OCYIIECTBISAETCS B  BHJE
CaMOCTOSITENIFHOTO IOMCKa MaTepHara 1o 3aJaHHOI TeMaTHuKe, YTeHHUs ¢ IpopaboTKO MaTepuana
Y BBINOJIHEHNS JOMAITHUX 3a/laHUM C KOHCYJIbTAllUsIMU IIPETIOAAaBaTEs.

Conep:xxanue U 00beM CaMOCTOSAATEILHOM PadoOThHI CTYAEHTOB.

B.H. Xonskun. ['papuueckue pabGoTbl. MeToauueckue yka3zaHHs IO COCTaBICHHIO
COBMEUICHHOTO IUIaHA TEOJOJIMTHO-TaXEOMETPUUYECKON ChEMKH IO AucuuIuinHam «l'eones3usi»,
«leomesuss m Mapkuieinepus», «mxenepHas reonesus» u «Kaprtorpadus c ocHoBaMu
tonorpadumn» IS CTYIEHTOB chneruaibHocTedt 050103, 270102, 270105, 270106, 270109,
270301, 130402 nueBHoi Gpopmbl 00ydenust. Marautoropck: 'OY BITO «MI'TVY», 2010 — 32c.

OuneHoyHble CcpeacTBa IS TEKYLIEro KOHTPOJIA YCIEeBAaeMOCTH, NMPOMEKYTOYHOM

aTTECTAllMHU 110 UTOTraM 0CBOCHHUA JHCHUIIINHBI

Bomnpocs! 1151 3a1uThI JIa0OPATOPHBIX padoT

JlaGoparopHas pabora Ne 1

UYro Ha3pIBaeTCs MacTaboM TIaHa WIIA KapThl?

Uto Ha3bIBaeTCS YUCICHHBIM MACIITa0OM IIaHa WIJIA KapThi?

[lepeuncnure cTaHIapTHBIE YHCICHHBIE MACIITA0bl TOMOrpaduIeCcKuX KapT.
PacckakuTe mMpUHIUIT TOCTPOSHUS TIOTIEPEIHOTO MacTaba.

[TpuBenute hopMylly HAMMEHBILIETO JAEJIEHUS OMEPEYHOro MaciuTada.

Uro Ha3bIBaeTCs rpauecKoil TOUHOCTHIO?

. Uro Ha3pIBaeTCA TOYHOCTHIO MacIiTada rjiaHa Wik KapThl?

JlaGopaTopHnas pabora Ne 2

NNk W=

[lepeuncnute TUIBI OTCUETHBIX YCTPOMCTB TEOJOJIUTOB.

Yro Ha3BIBAETCS IIEHOH AeIeHMs TuMoOa?

[lepeuncnuTe OCHOBHBIC MPaBHIIa OOPAIIEHUS C TEOIOTUTOM.
UTo Ha3BIBAETCS HIKCLEHTPUCUTETOM AJIUIA]IbI?

bl

JlaGopaTtopHnast padota Ne 3



PO

S e

10.

11

Pacckaxxute 0 mocnea0BaTeIbHOCTH U3MEPEHHSI TOPU30HTAILHOTO YTila ClIOCOO0M IPUEMOB.
[Toyemy ropu30HTAIBHBIC YIIIBI H3MEPSIOT TPH JBYX MOJOXKCHUSX BEPTHKAILHOTO Kpyra?
Kak yuecTs BIusHME HEHTPUPOBKYU U PEAYKLIUN HA U3MEPEHHBII TOPU30HTAIBHBIN yromn?
[Touemy HeOMYCTUMO HABOJIUTH 3pUTEIbHYIO TPYOy Ha CoinHile 6e3 cBeTodpmibTpa?

JlaGopaTtopHnas pabota Ne 4

JInst KakoW 1eNTH CITYKUT T€OJOJIUT?

HazoBuTe THUIIBI TEOJOIUTOB.

HazoBute yactu Te0q0IMTA.

[Iepeuncnute OCHOBHBIE OCH U MJIOCKOCTH TEO0JIUTA U UX B3AUMHOE PACIOJIOKEHUE.
Uto Ha3BIBaCTCSI BUBHPHON U ONTHYECKOW OCSIMHU 3pUTEILHON TPYOhI?

N3 Kkakux ONTHYECKMX KOMIIOHEHTOB COCTOSIT 3pHUTEIbHBIE TPYOBl C BHYTPEHHUM
dboxycupoBaHuem?

Kak nmoarotroBuTh 3pUTENbHYIO TPYOY A HAOIIOeHHI?

Kak ycTpaHuTh mapamiakc CeTKA HUTEH 3pUTEITbHON TPYyObl?

Uto Ha3bIBaeTCs YBEIHMUECHUEM 3PUTEIBHOM TPYOBI M KaK OHO OTpEIesieTcs?

UYTto Ha3BIBACTCS MOJIEM 3PEHUS 3PUTEIBHON TPYOBI U KaK OHO ONPEACIIACTCS?

. Uto sIBNISE€TCS OCHIO LWIMHAPUYECKOTO U KPYTJIOTO YpOBHEN?
12.
13.
14.

UTo NOHMMAIOT MO/ YyBCTBUTEIBHOCTHIO YPOBHSA?

[Iepeuncnure ycinoBusi HOBEPOK TEOJIOJIHTA.

Kak BBIMOJHUTE OCHOBHYIO TOBEpPKY TEOJOJIUTa U IOCTUPOBKY YPOBHSA MpH  alIuJaje
TOPU3OHTAIILHOTO KpyTra?

JlaGopatopHas padota Ne 5

N —

Kak opueHTHpOBaTH TMMO TOPU30HTAIBHOTO KpPyTa 10 JIMHUA MECTHOCTH?
[Topsimox paboThl HA CTAaHUUMU TpPU HaOOpe CHEMOYHBIX IIMKETOB B IIpoIEecce
TaXCOMETPUUECKON CheMKH MECTHOCTH.
UYro Ha3bIBaeTCs MECTOM HYISI BEPTHKaJIbHOTO Kpyra, Kak OHO OMPEIENSeTCS U MO KaKUM
dbopMynaM BEIUUCTSIETCS ?
Uro Ha3bIBaeTCs YIJIOM HAKJIOHA JIMHUM BU3UPOBAHHUA M MO KakuM Qopmyrnam OH
BBIYUCTISACTCS?
Kax onpenensiercss koaPUIMEHT HUTSIHOTO JaTbHOMEpA MOJIEBBIM CITIOCOO0M?

[To xakoi ¢opMyne BBIYHCIAECTCS TOPU3OHTAIBLHOE MPOJIOKEHUE JUHUU, U3MEPCHHOU

HUTSHBIM JAJIBHOMEPOM?
Yro HazbIBaeTcsi aOCOMIOTHOMN, YCIIOBHOM M OTHOCHTEIBHOM BhICOTAaMH?

Hanumure ¢GopMynbl BBIMUCICHHS MPEBBIIICHUN, ONPEACTSIEMbIX TPUTOHOMETPHUECKUM
HUBEJIMPOBAHUEM.

JlaGopaTtopHnas pabota Ne 6

Pacckaxxkure o mopsiike paboThl Ha CTAaHIIMH TPU IPOJIOKEHUH HUBEJIUPHOTO X0/1a.



UTto Ha3bIBaeTCs Pa3HOCTHIO MATOK (PAa3HOCTHIO BHICOT HOJICH) HUBEIIUPHOU PEHKU?
Kaxkoe nomyckaercs kojiebaHne pa3HOCTH MATOK U MPEBBIICHUN Ha CTAaHIIUN?

Kakue Touky HUBETMPHOTO X0/a Ha3bIBAIOT CBS3YIOIIMMHU U IPOMEXKYTOUHBIMU?

I[To xakoii popMyIie BEIYUCIISIETCS AOIMYCTUMAs HeBSI3Ka HUBEITUPHOTO Xoa?

Urto Ha3bIBaeTCs YKIOHOM JIMHUU MECTHOCTH H MO KaKUM (hOpMyJiaM OH BBIYHCIISIETCS?

SNk

JlaGopatopHnast paborta Ne 7

UYto Ha3bIBaeTCs MOBEPKOM U FOCTUPOBKONM TEXHUUYECKUX CPEACTB U3MEPEHUI?
Ilepeuncnure ycnoBusi moBepok HuBenupa H3.

Kak Brimonssiercs ocHOBHas noBepka HuBenupa H3?

Ilepeuncnure yactu HuBenupa H3.

Jl1g yero y HUBenMpa npeJHa3HaydeH 3J1€BallMOHHbIN BUHT?

Kak npuBecTy B OTBECHOE MOJIOKECHUE OCh BPALCHUS HUBEJIApaA?

A e

JlaGopatopHnast pabora Ne 8

Yto Ha3BIBACTCS IIMKETOM, IIJIFOCOBOM TOYKOM?

[lepeuncnure 31€MEHTHI KPYTOBOM KPUBOW M IJIaBHBIE TOYKH HA KPUBOIA.

Ha3zoBute criocoObl pa30ouBKH KPYroBOil KpUBOIA.

Kak BbInonHseTcs AetanbHas pa30uBKa 3aKpYyTJIEHUH CIOCOOOM MPSIMOYTOJIBHBIX KOOPIUHAT?
Urto Ha3bIBaeTcs MpoQuiieM JIMHUA MECTHOCTH?

Yto moHUMAIOT 1MoJ; pabodeil OTMETKON U KaK €€ BEIYUCIUTD?

A e



[Tpunoxenue 2

7 OueHoYHbIE CPEACTBA VISl NPOBeJeHUS MPOMEKYTOYHOM aTTeCTAMU

B oOpazoBarenbHOl mporpaMMe CreuainTeTa o AUCHUIUTHE «['e0ome3us u MapKIiehHaepus»
BKIIOYeHbI cieayromue komnereHuu: OIIK-6, ITK-1, TTIK-12, ITK-17, TTIK-20.

B pesynbpTaTe 0CBOCHMS TUCIMIUIMHBI O0YJIarOIITUICS JOJIKEH:

3HATh OCHOBHBIE TIPOIIECCHI MOJEBBIX padOT U WX KaMepaidbHOW 0O0pabOTKH; YIIIOBBIE M
JUHEHHbIE U3MEPEHUs; MOrPEUTHOCTH U3MEPEHUN; reoie3nueckue paboThl MPH CTPOUTENHCTBE
COOPYKEHHM M TOPHBIX MPEANPUATHI, CTIOCOOBI Pa3BUTHS CHEMOYHOI'O 0OOCHOBAHMSI, OCHOBHbBIE
TUTIBI COOCK, OCOOCHHOCTH MApKIICHIEPCKUX padOT MPHU PA3IMYHBIX CHCTEMaxX pa3paboOTKH
PYAHBIX MECTOPOXKICHU;

yYMeTh UCIIOJIB30BAaTh TOMOTPad)0-re0e3NUeCKUii MaTepual, BBIIOIHATH THIHYHBIC
Te0/Ie3NYECKIEe M3MEPEHUs] TPH TOMOIIM OCHOBHBIX T'€0JIE3MYECKHX MPUOOPOB, MPOM3BOIUTH
CbEMKH BBIpAOOTOK C HEOOXOJMMOIH TOYHOCTBHIO, CBOOOJHO UUTATh TpapHUuEcCKUe MaTepUalIbL:
TonorpagpuuecKkue W TUIICOMETPUYECKHE IUIaHBl, MPOQHIN M pa3pes3bl, a TaKkKe HaHOCHUTbH
pe3yabTaThl U3MEPEHUN U ChEMOK Ha IUIAaHBI, TPOGWIN U pa3pesbl, MOJydaTh C UX MOMOIIBIO
HE00XO0IMMBbIE JaHHbIE ISl BRIHECEHHUS IPOEKTA B HATYPY, PELIATh Pa3InYHbIC TOPHOTEXHUYECKHE
3a/1a4H;

BJaaeTb paboTO ¢ TeoAe3MYEeCKMMH TpUOOpaMd U HMHCTPYMEHTaMH, peEIleHUs
reoIe3MUECKUX 33/1a4 Ha IUlaHaX M KapTax; BBINOJHEHHUS TEOJOJUTHOHW M TOMOrpaduyuecKoi
CHhEMOK, BEJICHUSI OCHOBHBIX BHJIOB ChEMOK, KaK 36MHOM TIOBEPXHOCTH, TaK U TOPHBIX BBEIPAOOTOK,
00pabOTKH PEe3yIbTaTOB U3MEPCHHUIA.



a) Ilnanupyemsblie pe3yJbTaTbl 00y4eHHS] H OLCHOYHbIE CpeICTBa JJsl NPOBeJACHUSA
NPOMEKYTOYHOM aTTeCTAlMU:



CTpyKTypHBI
3JEMEHT

KOMIIECTCHIIU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

OIIK-6 TOTOBHOCTBIO HMCIOJIB30BaTh HAYYHBIC 3aKOHBI M METOJbI MPH OIEHKE COCTOSIHHUSI OKpY)Karomieh cpeasl B cdepe (PpyHKIIMOHUPOBAHUS
IMPOU3BOJACTB I10 E)KCHJIyaTaI_[I/IOHHOﬁ Pa3BCIKE, I[OGBI‘IG n Hepepa60TKe TBCPABIX IMOJIC3HBIX HCKOIMACMBbBIX, a4 TAKKC ITPU CTPOUTCIILCTBC U SKCILTyaTallun
MO/I3€MHBIX TOPHBIX MPEITPUITHIA

3HaTh - OCHOBHBIE ONpPENENCHUsS U TOHSITHS KoHTpoabHBIE BOIIPOCHI
IIPU OLIEHKU OKPY’KAIOILEH CpeJIbl
1. AcTtpoHOMHYECKasi CUCTEMA KOOPIUHAT.
- OCHOBHBIE METOJIbl HCCIIEJOBaHU, 2. T'eone3unueckas cuctemMa KOOpAMHAT.
UCIIOJIb3YEMBIX B IIPOLIECCE OLICHKU B 3. PaBuoyrosbHas (koH(pOpPMHAas) TNONEPEUHO-UUIMHIPUYECKAs MPOCKIUSI
chepe TOpHOTO MPOU3BOJICTBA. I"aycca-Kprorepa, ee cBoiicTsa.
4. 3oHanbHas cucTemMa NpsIMOYrojbHBIX KoopauHat ['aycca-Kprorepa.
- OMPEACHCHIS MPOLECCOB  OLUCHKH B 5. OpueHTHpOBaHUE JIMHUN MECTHOCTH, OPUEHTUPHBIE YIIIBI.
chepe crpontenbersa u JKCIlyaTalit 6. VICTHHHBIH a3uMyT, COMMKEHIE MEPHIHAHOB.
TTO/ISCMHBIX TOPHBIX HPCAIPHATHH. 7. MarautHslii a3UMyT, CKJIOHEHUE MarHUTHOMN CTPEIIKH.
8. JIMpeKIMOHHbIE YIIIbl U pyMOBI JIMHUH MECTHOCTH.
YmeTh - BBACHATH  OOIINEE  COCTOSIHHE

OKPYXKAarOILEH Cpebl.

- 06cyxaarb crocoObl 3((HEeKTUBHOTO
pelIeHns , HayJHbIe 3aKOHBI U METO/IBI
IPU OLICHKE COCTOSHHS OKpYXXarolen
cpeasl B cdepe (HYHKIIMOHUPOBAHUS
TOPHOTO TIPONU3BOJICTBA.

-KOPPEKTHO BBIPaXKaTh U
apryMEHTUPOBAHHO 00OCHOBBIBATh
MOJIOKEHUS ~ TPEAMETHOH  obnactu
3HaHMA B  IpoLEeccax  OLCHKU B

JlaGopaTtopHnast pabota Ne 1

1. Yro Ha3pIBaeTCA MacmTabOM TUTAHA WK KapThI?

Yro Ha3BIBACTCS YUCICHHBIM MaCH_ITa6OM IJIaHa UJIn KapTI:I?
[lepeuncnure craHnapTHbIE YUCIECHHBIE MaclITaObl TOMOTrpapUUecKuX
KapT.

PacckaxuTe mMpUHIUI TOCTPOSHUS TIOTIEPEIHOT0 MacITaba.

[IpuBenute hopMyny HAMMEHBIIETO JACICHHS MTONEPEYHOro MacuTada.
Yro Ha3zwiBaeTCs rpaduuecKOi TOYHOCTHIO?

Yto Ha3BIBaCTCSI TOYHOCTHIO MacITada 1miaHa uiu KapThi?

W

Nk




CTpyKTypHBI

JJIEMEHT [Tnanupyemslie pe3ynbTaThl 00yueHus: | OleHOYHbIEe CpeACTBa
KOMIIETEHIIUU

cdepe CTPOUTENbCTBA U IKCILTyaTalluu

MIOA3EMHBIX TOPHBIX IPEAIPUATUH.
Bianers -CII0cOo0aMu OIICHWBAHUSI 3HAYMMOCTHU

U MPaKTUYECKON MIPUTOTHOCTH
MOJTy4EHHBIX pe3yabTaToB B
OIIPEEIICHUH COCTOSIHUS OKpYXKaroIlen
CpPEIBL.

- OCHOBHBIMM METOJAaMH pELICHUs
3agady B obOjactu OIIpeeIeHUS
HaYYHbIX 3aKOHOB M METOJOB TIpHU
OIICHKE  COCTOSIHUSI  OKpY’Karouien
cpeasl B cdepe (HYHKIIMOHUPOBAHUS
TOPHOTO MPOU3BO/ICTBA.

- cnoco0aMH  COBEpUICHCTBOBAHUS
po(heCcCHOHANLHBIX 3HAHUH U YMEHHIA
IyTEM HCIOJIb30BAHUSA BO3MOXKHOCTEH
UH(POPMALIMOHHOM Cpelsl npu
OTIpENIeJICHUH TIPOLIECCOB OLIEHKH B
cdepe CTPOUTENbCTBA U IKCILTyaTalluu
MOJ3EMHBIX TOPHBIX MPEIAIPUATHA.

Brimonnenune n 3aluTa KOHTPOJIbHBIX pa60T, OTBCTHI Ha MOCTABJICHHBIC IPHU CHAYU
paboTHI BOMPOCHI:

1. Tlo xakoii popmyse pacCUUTHIBAIOTCS MPUPAIICHHS KOOPIUHAT?
2. Kak co3narpe manerky npod. CoboneBckoro?

[1K-1 BnageHneM HaBbIKaMH aHAN3a TOPHO-T€OJIOTUUYECKUX YCIOBUMN MPH IKCIUTYaTallMOHHOM pa3BeKe U JOObIYE TBEPAbIX IMOJIE3HBIX HCKOMAEMBbIX,
a TakXKe MPH CTPOUTEIBCTBE U IKCILITyaTalluu MOJA3EMHbBIX 00BEKTOB




CTpyKTypHBI

DJIEMEHT [Tnanupyemslie pe3ynabTaTel 00yueHus: | OLeHOYHBIE CPEeICTBA

KOMIIETEHITHH

3HATH -OCHOBHBIE OIPENEICHUS W TOHSITHUS
ropHo-reonorudeckux yciaosui MIIN KOHTpONBHEIE BOPOCHT
~OCHOBHBIC ~ MCTOJIBl  MCCIACAOBAHUM, | 1 CylIHOCTh T€OMETPU3ALNHN MECTOPOKICHUN MOJIE3HBIX UCKOTAeMBbIX.
HCTIONB3YEMBIX TIPH IOOBIH OJIE3HOTO 2. Mertoibl TeEOMETPU3ALUN MECTOPOKIECHUM.
HCKOTMAaeMOTO. 3. T'uncomeTpuyecKue IMiaHbl.
~OMpE/IENeHHs IPOIIECCOB  ONEHKH H 4. T'paduxu u30IUHUN MOITHOCTH 3aJICKU.
D TOPHO-TEONOTHHEECKHX 5. Ilnanbl U30ITTyOUH 3aJIeTaHUs 3aTEXKHU.
yCHOBUH TIPH  CTPOMTENBCTBE W OpHeHTUPOBAHUE MOJ3EMHBIX CHEMOK Y€pe3 IITOJIbHIO
SKCIUTyaTaIliy MTOA3EMHBIX 0OBEKTOB

VYMmeTh - BBIIEIATE OOIEe COCTOSHUE aHaIH3a

TOPHO-T€OJIOTUYECKUX  YCIIOBHUM B
o0meM

- 00cyxmarh cocoObl dPPEeKTHBHOTO
PCIICHUA panroHaJIbHOT'O
HUCIIOJIB30BaHUA ,Z[O6I>I‘-II/I IIOJIEC3HOI'O
HCKOITaeMOTO

- KOPPEKTHO BBIPAXKATh "
apryMEeHTHPOBAHHO 00OCHOBBIBATh
MOJIOKEHUS ~ TPEeIMETHOW  objacTu
3HaHUS PALMOHAIBHO MCIOJb30BaTh
METO/IBI aHaJn3a TOpHO-
re0JIOTUYECKUX YCIIOBHM npu
CTPOUTENBCTBE M JKCILTyaTalluu

OKOHTYpUBaHHUE 3aJeKEH IOJIE3HBIX HMCKOMAEMBIX 10 pe3yJIbTaTaM pPa3BeIKU
MecTopoxaeHus B Macitade 1:1000

[TocTpoeHne ropHO-reOMETpUUECKUX TIpaduKOB, MaTeMaTHUeCKUe JEHCTBUS C
TonorpaUueCKUMHU TOBEPXHOCTIMU

TToncyer 3amacoB MHOJIE3HOTO HMCKOIIAEMOrO0 METOHAoM 00beMHON manerku [1K.
Co00051eBCKOTO




CTpyKTypHBI
3JEMEHT [Tnanupyemslie pe3ynabTaTel 00yueHus: | OLeHOYHBIE CPEeICTBA

KOMIIECTCHIIU

[MOA3EMHBIX 0OBEKTOB.

Bianers - croco0amu OLIEHUBAHUSI 3HAYMMOCTH
u [IPaKTUYECKON IPUTOAHOCTH
IIOJIy4YEHHBIX PE3YJIbTaTOB IIPHU aHAJIN3E
TOPHO-T€0JIOTHYECKUX YCIIOBUH
IIOJIE3HOTO UCKOIIaEMOTI0

-OCHOBHBIMHA MeToAaMu peH_IeHI/I}I
3amay B oOmactu onpeeaeHus
Hay‘IHI:IX 3aKOHOB U MCTOIOB HpI/I
HNCITIOJIBb30BaHUsL I[OGBI‘II/I IIOJIE3HOT'O

[Noxncuer 3anacos 1M B mporpamme CREDO
HCKOIIaeMOT0

- cmnoco0aMu  COBEpUICHCTBOBAHHUS
po(heCcCHOHANLHBIX 3HAHUN U YMEHHIA
MyTeM HCHOJb30BaHUSI BO3MOXKHOCTEH
nH(pOpMaITMOHHOM cpenbl "
paldOHAIBHO MCIOJIb30BaTh METO/bI
aHaam3a TOPHO-TE€0JIOTMYECKUX
YCIOBHM  TNpU  CTPOUTEIBCTBE U
OKCIUTyaTaIlH MOJA3EMHBIX O0HEKTOB.

[1K-12 roTOBHOCTBIO OINEPATUBHO YCTPAHATh HApPYUICHHWS MPOM3BOJICTBEHHBIX IPOIECCOB, BECTH IEPBHUYHBIA YyYeT BBHINOIHAEMBIX padoT,
aHAJIM3UPOBaTh OIEPATUBHBIE M TEKYyIME IOKAa3aTeNd IPOU3BOJICTBA, OOOCHOBBIBATh MPEAJIOKEHHS] IO COBEPUICHCTBOBAHMIO OpraHU3alUu
IIPOU3BOJCTBA




CTpyKTypHBI

JJIEMEHT [Tnanupyemslie pe3ynbTaThl 00yueHus: | OleHOYHbIEe CpeACTBa
KOMIIETEHIINHU
3HaTh -OCHOBHBIE OIPEACIICHUS] U TOHSITHS KoHTpoJibHBIE BOIPOCHI
IIPOU3BOJCTBEHHBIX MIPOLIECCOB
1. H3MepeHue pacCTOSIHUNA CTAIBHON MEPHOM JIEHTOA.
- OCHOBHBIE METOIbl HcClenoBaHMil, |2. IlpuBeneHue K rOpU30HTY JIUHUI, U3MEPEHHBIX CTAILHOW MEPHOMN JIEHTOM.
UCIIONIB3YEMBIX NpU HapymeHusx U |3. HusenupoaHwue, 3a1a4u U BUIBI.
MIEPBUYHBIA YUYET BBIMOJTHAEMBIX pa0boT | 4. TpuroHoMeTpuyeckoe  HUBETUpPOBaHWE. BbIBOA  OCHOBHBIX  (OpMyII,
IPUMEHEHNE, TOYHOCTb.
- ONPCACTICHIA IPOLCCCOB OHCHKI:I 5. T'eomerpuueckoe HUBEIUPOBAHHE, CIIOCOOBI, BBIBOJ (hOPMYII.
ONCPATHBHBIX 1 TCKYILINX MOKA3ATCICH | ¢ - T'ocynapcTBeHHAs MIIaHOBAS Teoje3nueckas ocHoBa Poccu.
HPOM3BOJICTBA, 00OCHOBBIBATE 7. Metoabpl U MOPANOK MOCTPOEHHS TOCYAAPCTBEHHON IUIAHOBOM I€0Je3MYECKOU
MIPEJIOKEHUS 110 COBEPIIEHCTBOBAHUIO CeTH.
OpraHu3allii IPOU3BOJICTRA. 8. JleneHue Ha KJIACCHI TOCYIAPCTBEHHOMN MIIAHOBOM I'€0/Ie3HIECKON CETH.
9. T'ocymapcTBeHHasi BbICOTHAs (HUBEJNIHMpHast) ceTh Poccun.
10. Cxema, MopsIOK IMOCTPOEHUS, KiacCU(UKAIUS TOCYAAPCTBEHHOW BBICOTHOU
CeTH.
11. Knaccudukanus norpenHocTeil reo/1e3n4ecKux H3MEepeHHI.
12. Cny4aiiHble OTPEUIHOCTH, UX CBOMCTBA.
13. Mapkuieiiepcke OnopHbIE U Cb€MOYHbBIE CETH HA TEPPUTOPHUM PYIHHUKA.
Ymetp - BBLAEHATH oOOmee cocTosHue W | Pa3BuTHE MIaHOBOrO CHEMOYHOTO OOOCHOBAaHUS B MOA3EMHBIX TOPHBIX YCIIOBHSIX.
YCTPAHSTh HapylIeHUs B | OpMEHTUPHO-COETMHUTENIbHAS Y€PE3 1BA BEPTUKAIBHBIX CTBOJIA.

IMMPOU3BOACTBCHHBIX IPOLECCaX

- 06cyxaatb crnocoObl 3((HEeKTUBHOTO
peuieHuss M BECTH IEPBUYHBIA y4eT
BBITIOJTHSIEMBIX PaboT

JlaGopaTtopHnas padora Ne 2

l.
2.

[lepeuncnute TUIBI OTCUETHBIX YCTPOMCTB TEOJOJIUTOB.
Yro Ha3bIBAETCS LICHOU ACJIEHUs JIuMOa?




CTpyKTypHBI
3JEMEHT

KOMIIECTCHIIU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

- KOpPPEKTHO BBIPAXKATh u
apryMEHTHUPOBAHHO 000CHOBHIBATh
MOJIOKEHUS ~ IpeIMeTHOW  objactu
3HaHUS B  OINEPATUBHBIX U TEKYIIUX
MOKa3aTesix MIPOU3BOICTBA,
00OCHOBBIBAaTh  MPEMJIOKEHUS  TIO
COBEPILICHCTBOBAHUIO  OpraHU3aluu
MIPOU3BOICTBA.

3. TlepeuncnauTe OCHOBHBIC ITpaBUiia OOPAIICHUS C TEOJOJIUTOM.
4. Yro Ha3bIBaeTCS SKCUEHTPUCUTETOM aUIab17

Bnanets

-cnoco0aMy OLIEHUBAHUS 3HAYUMOCTHU

U IIPAKTUYECKON IIPUTOTHOCTH
MIOJIY4EHHBIX pe3yabTaToB 51
YCTpaHEHHUS HapyILIECHUI B

IMPONU3BOACTBCHHBIX MMPOLIECCAX.

-OCHOBHBIMH ~ METO/aMH  PCIICHHS
3agad B obOjactu OIIpeeICHUS
HaYYHbIX 3aKOHOB M METOJOB TIpHU
NPaBIJIBHOM  BEICHHH IEPBUYHOTO
ydeTa BBIMOIHIEMBIX paboT.

- cnoco0aMH  COBEpUICHCTBOBAHUS
po(heCcCHOHANLHBIX 3HAHUN U YMEHHIA
IyTeM HCIOJIb30BAaHMUSI BO3MOXKHOCTEH
UH(POPMALIMOHHOM Cpesl npu
UCTIOJIb30BaHUHU OINEPaTUBHBIX U
TEKYIIMX TIOKa3aTelel MpOM3BOICTBA,
00OCHOBBIBATh ~ NPEJIOKEHHUS  TIO

3aimuTa MoJay4eHHbIX 3HAaHUI BO BpeMsl IaOOPaTOPHBIX U MPAKTUYECKUX padoT

OTBeTHI Ha ITOCTaBJICHHEIC PpaHEC BOIIPOCHI




CTpyKTypHBI
3JEMEHT

KOMIIECTCHIIU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

COBEPILICHCTBOBAHUIO  OpraHU3aluu
IIPOU3BO/ICTBA.

IIK-17 TOTOBHOCTBHIO

UCIIOJIb30BaTh TEXHUYECKHE CPEACTBA OIMBITHO-TPOMBIIUICHHBIX HCIBITAHHA OOOpYIOBaHUS W TEXHOJOTHH mpH
AKCIUTyaTallMOHHOM pa3Benke, 1o0bIue, nepepadoTKe TBEPAbIX MOJE3HBIX UCKOMAEMbIX, CTPOUTENBCTBE U IKCIUTYaTallH MOA3EMHBIX O0BHEKTOB

3HaTh - OCHOBHBIE ONpEAENCHUS U TOHSITHS
OCHOBHBIX  TEXHUYECKHUX  CPEACTB
ONBITHO-TIPOMBIIIJIEHHBIX HUCIBITAHUN KonrposibHble BOIPOCE
obopymoBaHus
1. OpueHTupoBaHHE MOI3EMHBIX CHEMOK Y€pe3 MITOJBHIO.
-OCHOBHBIE METOJbI HCCIenoBanmii, | 2- llepenaya BBICOTHOM OTMETKH JUTMHHOMEPOM JIA-2.
HICTIOJTB3YEMbIX TEXHOJIOTHI  TIpH 3. T'eomeTrpuyeckoe OpUEHTUPOBAHUE YEPE3 OJUH BEPTUKAIBbHBIN CTBOJI.
SKCILTyaTAlOHHOM pa3Be/Ke 4. OpueHTHUPOBaHHE Yepe3 IBA BEPTUKAIbHBIX CTBOJIA.
5. Ilepenada BBICOTHOM OTMETKM Ha OCHOBHOW IOPU3OHT IIPU IOMOIIU JJIMHHOU
-OIpe/eNICHUs] TPOLIECCOB OLICHKHU TICHTEL.
TEXHHYCCKUX CPCACTB IpU 100BIYC, | 6.  3ajaHue HANpABICHUS MPIMOTHHEHHOM BRIPAGOTKE.
nepepaboTke  TBEPABIX  IOJIE3HBIX
HCKOIIaeMBbIX, CTPOUTENHCTBE u
OKCIUTyaTaIMH MOA3EMHBIX O0HEKTOB.
YMmeTh - BeigenATh  obmee  cocrosiHme | JlTabopaTopHas pabota Ne 3

UCIIOJIb3YEMbIX TEXHHUYECKUX CPEACTB
OIBITHO-TIPOMBIIIJICHHBIX ~ UCTIBITAHHIA
obopyoBaHus

- 06cyxaatb crnocoObl 3((HEeKTUBHOTO
peneHus TEXHOJIOTHU pH

1. Pacckaxkute O TMOCIEIOBATETLHOCTH W3MEPEHUS TOPU3OHTAIBHOTO yria
Croco0oM IIPUEMOB.

2. Tlouemy TOpHM3OHTAJIBHBIC YIJIBI H3MEPSIIOT TPH  JBYX  TIOJOXKCHUSIX
BEPTUKAIBHOTO Kpyra?




CTpyKTypHBI

AJIEMEHT [Tnanupyemslie pe3ynabTaTel 00yueHus: | OLeHOYHBIE CPEeICTBA
KOMIICTCHIIH
AKCILTyaTallMOHHOW pa3BelKe 3. Kak ydectb BIMSHHUE IIEHTPUPOBKM W PEOYKIMM HA H3MEPEHHBIN
TOPU30HTAIBHBIN yros?
- KOPpEKTHO BBIpaXXaTh 14, TloueMy HeOOMyCTHMO HABOAWTH 3pHTENbHYIO Tpydy Ha Comnue 6e3
apryMEeHTUPOBAHHO 000CHOBBIBATh cBeTobmIBTPa?
MIOJIOKCHHUS ~ TIPEJIMETHOH  00JacTu
3HaHUS W TEXHUYECKHE CPEACTBa TpHU
no0bIue, nepepadoTke TBEPJbIX [TpakTuyeckas pabora
MOJIC3HBIX HCKOTIAEMBIX,
CTPOMTENBCTBE M SKCILTYATAIMH Pa3BuTHEe MIAaHOBOTO CHEMOYHOTO OOOCHOBAaHHMS B TMOJ3EMHBIX TOPHBIX
MOM3EMHEIX 0GHEKTOB. ycnoBusix. OpUEeHTHPHO-COSTMHUTENBHAS Yepe3 JIBa BEPTUKAIBHBIX CTBOJIA.
Bnanets - crioco0amu OIIEHUBAHUSI 3HAYMMOCTH

Hu MPAKTUYECKOU MPUTOJHOCTH
MOJIYYEHHBIX pe3ynbTaToOB npu
WCTIOJIb30BAaHUM TEXHUYECKHUX CPEACTB
ONBITHO-ITPOMBIIIUICHHBIX ~UCIIBITAHUI
obopyoBaHus

- OCHOBHBIMM METOJIaMU  PpELICHHUS
3amay B oOsactu onpeeneHus
Hay4yHbIX 3aKOHOB M METOJOB H
TEXHOJIOTMM IIPU 3KCIUIyaTallMOHHOU
pasBenke

- cmnoco0aMu  COBEpUICHCTBOBAHUS
po(heCcCHOHANTLHBIX 3HAHUN U YMEHHIA
IyTEM HKCIOJb30BAHUS BO3MOKHOCTEN

Pacuer nnanosoii cetu B nporpamme CREDO




CTpyKTypHBI
3JEMEHT

KOMIIECTCHIIU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

nH(pOpMaITMOHHOM cpenbl "
TCXHUYCCKUX CPCACTB IIpHU ,Z[O6I>I‘-Ie,
nepepadOTKe  TBEPABIX  TOJIE3HBIX
HCKOITaeMBIX, CTPOUTEIIbCTBE "
9KCILTyaTalluy IMMOA3CMHBIX OG’bGKTOB.

[1K-20 ymenumeMm pa3pabaTbiBaTh HEOOXOIUMYIO TEXHHYECKYI0O W HOPMATHBHYIO JIOKYMEHTAI[MI0 B COCTaBE TBOPUYECKUX KOJUIEKTUBOB H
CaMOCTOSITENIbHO, KOHTPOJIMPOBATH COOTBETCTBUE MPOEKTOB TPEOOBAHMSIM CTaHIAPTOB, TEXHUYECKHM YCIOBHUSAM M JOKYMEHTaM IMPOMBIIUIEHHON
0e30macHOCTH, pa3pabaThIBaTh JTOKAIbHBIE POCKTHI

3HaTh - OCHOBHBIC OIIPENCNICHUSI U TOHSITHUS
TEXHUYECKON u HOPMAaTHUBHOM
JOKYMEHTALlUU
.. | KoHTpoabHBIE BOIPOCHI
- OCHOBHBIC METOBI HCCIICOBaHU,
HCIOIB3YCMBIX 1IpH KOHTPOJIH 1. OcHOBHbIE MapKUIEHIEPCKNE CHEMKHU HAa 36MHON IIOBEPXHOCTHU
COOTBETCTBHSI MPOCKTOB TPEOOBAHMAM 2. OcHOBHbIE MapKIIEHIepCKHe ChEMKHU B MOA3EMHBIX TOPHBIX BBIPAOOTKaX Ha
CTaHIapTOB IIOBEPXHOCTHU
3. TaxeomeTrpuueckas CbeMKa
-OIpPENEIEHUS MIPOLIECCOB OLIEHKH U .
A3DA60TKIL COHTDOS o 4. CpeMKa BbE3ITHOW TpaHILIEH
pasp . P 5. Mapxkueitnepckue padotsl mpu bBP
HOPMAaTHUBHOM JOKYMEHTAIUH.
KonTponupoBarb Ha COOTBETCTBUE C
HOPMATHUBHBIMU JOKYMEHTaMH.
Ymers - BBIENATH  O0OLIEE  COCTOSIHHE

TEXHUYECKON u HOPMAaTHUBHOMU
AOKYMCHTallUU

KoHnTponbsHOE 3a1anue

CocraBieHue COBMCIUICHHOT'O IlJIaHa TCO,Z[O.HI/ITHO-TaXGOMeTqueCKOﬁ CbCMKH B




CTpyKTypHBI
3JEMEHT

KOMIIECTCHIIU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

- 00cyxmarh crocoObl dPPEeKTHBHOTO
PCIICHUA n mpaBujia KOHTPOJIA
COOTBETCTBUS MPOEKTOB TPEOOBAHUSIM
CTaHJapTOB

- KOPPEKTHO BBIpa)XaTh u
apryMEeHTUPOBAHHO 000CHOBBIBATh
MOJIOKEHUS ~ TPEeIMETHOW  objacTu
3HaHUS ~ TpeOOBaHWUN  CTaHIAPTOB,
TEXHUYECKHUX YCIOBUH U JTOKYMEHTHI
MPOMBINIICHHONH 0€30MacHOCTH, TIPH
pa3paboTKe TMPOEKTOB.

macmmTabde 1:1000 mo pe3ynbTaTam BEITIOJTHEHHON PaOOTHI
[IpakTrueckoe 3ananue

Mapxkmeinepckue paboThl mpu Mpoxoake TpaHmie. [IpoekT Tpacchl BbIC3THOU
TpaHIIEen

Bnanets

- cnocobaMu OLIEHUBAHUSA 3HAYUMOCTHU

u [IPaKTUYECKON IIPUTOAHOCTH
IIOJIyYE€HHBIX pE3yJIbTaTOB pu
CO3J1aHUs TEXHUYECKON u

HOpMaTI/IBHOI\/'I AOKYMCHTAaIUU

- OCHOBHBIMH MCTOOAAMH peH_IeHI/I}I
3amay B oOmactu onpeeaeHus
Hay‘IHI:IX 3aKOHOB U MECTOJI0B KOHTpOH}I
3a HpOGKTHBIMI/I peI_HeHI/IHMI/I B
COOTBETCTBUU c TpeOOBaAHUSIMU
CTaH/IapTOB

- cnoco0aMH  COBEpILICHCTBOBAHUS
po(heCcCHOHANTLHBIX 3HAHUN U YMEHHIA

[Ipu cocTaBieHNH COBMEIICHHOTO IIJIaHA TEOI0JIMTHO-TAXEOMETPUIECKOI CHhEMKH B
macimTade 1:1000 mo pe3ynbpTaTaMm BBIMTOTHEHHON paOOThI, OOBSICHUTHh HAa YEPTEIKE
BCC UCIIOJIL30BAHHBIC YCJIOBHBIC 0603HaquI/I$I




CTpyKTypHBI
3JEMEHT

KOMIIECTCHIIU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

IMyTEM HCII0JIB30BaHUA BO3MOKHOCTEH

UHPOPMALIMOHHON  Cpefbl U
HaBbIKaMU BO BHEJJPEHUU
ABTOMATHU3UPOBAHHBIX CUCTEM
yIpaBiIeHUS npu pa3paboTke
HEO00XO0IUMOMI TEXHUYECKOH,
HOPMaTUBHOM u MPOEKTHOMN

JIOKYMEHTALWH.




0) Ilopsinok mpoBeaeHHMs] MPOMEXKYTOUYHOM ATTECTANUM, MOKA3aTeJd M KPHUTEPHHU
OLlCHUBAHMUSL:

IIpuMepHasi CTPYKTYypa U coiep:KaHue MyHKTA:

[TpomexyTouHas arrectanus mo aucuuiimHe «l'eone3us u MapKienaepus» BKIIOYAET
TEOPETUUECKHE BOIIPOCHI, MO3BOJISIIOIINE OIICHUTh YPOBEHb YCBOEHUS 00yUYalOIUMUCS 3HaHUH, U
MPAKTUYECKHE 3aJaHusi, BBIABISIONIME CTENeHb C(HOPMHUPOBAHHOCTH YMEHHMHM U BIIAJCHUIHA,
npoBOAMTCS B (hopMe 3aueTa ¢ OIICHKOM Ha MEPBOM Kypce U 3a4eTa Ha YeTBEPTOM Kypce.

3ader C OIEHKOW MO JAaHHOW JUCITUILIMHE MPOBOJUTCS B YCTHOM (popMe B BHIEC OTBETA HA
3aJIaHHBIE BOIIPOCHI TI0 TEOPHUH Kypca.

Iloka3aTesu 1 KPpUTEPUH OLIEHMBAHMS 324eTa C OLEHKOM:

— Ha OIICHKY «OTJIUYHO» (5 0aIoB) — 0OyJarONIUICs JEMOHCTPUPYET BBICOKHI YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMAaTHYecKoe M TIyOOKoe 3HaHue
yueOHOro MaTepuaia, CBOOOJAHO ONEpUPYET 3HAHUSMHU, YMEHUSIMH, IPUMEHSET UX B CUTYyalHsIX
MOBBIILIEHHON CJI0KHOCTH.

— Ha OIIEHKY «Xopomo» (4 Oamia) — oOyJaroniuics IEMOHCTPUPYET CPEIHUM YPOBEHB
c(OPMHUPOBAHHOCTH KOMITETCHIIUH: OCHOBHBIC 3HAHHS, YMEHHsS OCBOEHBI, HO JOITyCKAIOTCS
HE3HAYNTENbHBIC ONTMOKH, HETOYHOCTH.

— Ha OIICHKY «YyAOBJIETBOPHUTEJbHO» (3 Oamra) — oOOydYarOmIMiiCs EMOHCTPUPYET
TIOPOTOBBIH YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMIA: B XOJI€ KOHTPOJIBHBIX MEPOIPHUSATHIA
JIOITYCKAIOTCSI OITMOKH, TIPOSIBIIIETCS] OTCYTCTBHE OTICIbHBIX 3HAHUH.

— Ha OIIEHKY «HEeY/0BJIeTBOPUTEIBLHOY (2 O6aiia) — 00yJaromuics JeMOHCTPUPYET 3SHAHUS
He Oonee 20% TeopeTHuecKkoro MaTepuaa, JOMyCcKaeT CyIIeCTBEHHbIE OLTUOKH.

— Ha OIICHKY «HEeYJOBJIETBOPUTEAbHO» (1 Oamt) — oOyyaromuiicsi He MOXKET IOKa3aTh
3HaHWS Ha YPOBHE BOCIPOU3BEICHUS U O0BSICHEHHS HH(POPMAIIHH.

Hepeqenb BOIIPOCOB K 3a4€Ty MO JTUCHUIIJINHE

«I'eone3us n mapkueiinepus». Pasnen «I'eoxesus».

—

. Hayka «I'eone3us», 3amaun.

[\

. JucnunmuHel, cocTaBistomue HayKy «I eome3usy.

(98]

. @urypa u pasmepsl 3eMIIH.

Cucrtembl KOOPJMHAT, IPUMEHSEMbIE B I€0JI€3UH.

AcTpoHOMMYECKas CUCTEMA KOOPAMHAT.

['eoneznyeckas cucreMa KOOpAUHAT.

PaBHOyronbHas (KoHpOpMHAas) MonepeyHo-uuInHaprudeckas npoekuus ['aycca-Kprorepa, ee
CBOICTBA.

3oHanbHasI cucTeMa NpsAMOYroJbHBIX KoopauHat I"aycca-Kprorepa.

OpueHTHpOBaHNE JIMHUI MECTHOCTH, OPUEHTUPHBIE YIJIBI.

L=

SN



7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21

WcTuHHBINA a3UMyT, CONMKEHUE MEPUAUAHOB.

MarHuTHbIN a3UMYT, CKIOHEHUE MAarHUTHOM CTPENIKH.
JIMpeKIIMOHHBIE YTIIbI U PyMOBI TMHUNA MECTHOCTH.

3aBUCHUMOCTb MEKy OPHEHTUPHBIMHU YTJIAMH.

[Ipsimas reone3nueckas 3a1aua. BeiBoa hopMyn v IpuMeHEHHeE.
OO6parnas reoge3nueckas 3agava. BeiBos hopmyi u mpuMeHeHue.
Teonmonur, cxeMa yCcTpoNCTBa, YaCTH TEOJOJIUTA.

JIum6 n anmpmana. DKCIICHTPUCHUTET aTuIa/Ibl.

OTtcueTHbIe yCTPOIICTBA TEOLO0IHUTOB.

3puTenbHbIe TPYOBl T€0/1e3MYECKUX PUOOPOB, KOMIIOHOBKA, OCHOBHBIE OCH.
Cerka Huteil. [Tapannakc ceTku HUTEH.

YpoBHU reoJie3n4ecKux NpuOOpoB: Ha3HAYEHUE, BUIBL.

YpoBHU reoie3ndecKux NpuOopoB: YyCTPOHCTBO.

[Topsinok n3MepeHust BEpTUKAIBHOIO yIJIa.

. I[lpuBenenne Mecra HyJs BEPTUKAIBLHOTO Kpyra K orcuery osmmskomy k 0° 00'.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

VYBenuueHue 3puTenbHOl TpyOsl. MeTon onpeneneHus.
[Mone 3penus 3putenbHOM TpyObl. MeToa onpeneneHusl.
Tunbl TEOOMUTOB U UX KiIaccuUKaIus.
HucTpyMeHTallbHbIE TIOTPEIIHOCTH TPUOOPOB.
[ToBepKkH U FOCTUPOBKH TEOIOJIUTA.
Crioco0bI U3MepeHHs TOPU30HTAIBHBIX YTJIOB.
[Topsimok u3MepeHusi TOpU30HTAIBHOTO YIila ClIOCOO0M MPHUEMOB.
W3mepenune niavH IMHUHN, TPHUOOPHI.
KomnapupoBanuie MepHBIX PUOOPOB.
Teopus HUTSHOTO NaIbHOMEDA.
[ToneBoii ctoco6 onpeaenennst KO3GGUIMEHTa HUTSHOTO TaJbHOMEDA.
H3mepenne pacCTOsSHUN CTaIbHONM MEPHOM JIEHTOM.
[IpuBeaeHre K TOPU3OHTY JIMHHUI, U3BMEPEHHBIX CTATBHON MEPHOM JIEHTOM.
HusenupoBaHnue, 3a1auu 1 BUABIL.
TpuronomeTrpruueckoe HUBETUPOBaHKE. BBIBOJ OCHOBHBIX (hOpMYJI, MPUMEHEHUE, TOUYHOCTb.
I'eomeTprueckoe HUBENUPOBAHHE, CIIOCOOBI, BBIBOJ (hOPMYII.
l'ocynapcTBeHHas miiaHoBas reojie3ndeckas ocHoBa Poccun.
Mertozs! 1 TOPSIAOK IIOCTPOCHUS TOCYIapCTBEHHOM IIJIAHOBOM Ie0A€3UYECKON CETH.
JleneHnue Ha KJ1acChl TOCYIAPCTBEHHOM IJIAHOBOM r€0Ie3NYECKOM CETH.
I'ocynapcrBenHast BbIcOTHasl (HUBeNMpHas) cetb Poccun.
Cxema, opsII0K MOCTPOCHHMSI, KiacCU(UKAIUS TOCYTapCTBEHHONW BBICOTHOM CETH.
Knaccudukanus norpemnocteii reoJe3n4ecKux n3MEepeHu.
CiyyaliHbl€ TOTPEITHOCTH, UX CBOMCTBA.
Mapkuiei1Iepckue ONOpHbIE U ChEMOYHBIE CETH Ha TEPPUTOPUH PYIHUKA.
CylHOCTh T€OMETPU3aALNI MECTOPOKICHUN MTOJIE3HBIX HCKOAEMBIX.
Merozasl reoMeTprU3auu MECTOPOKACHUN.
['Mncomerpryeckue MIaHsbl.
I'paduky U30IMHUN MOIIHOCTHU 3aJI€XKH.
[Tnanb! U30TTYONH 3aIeTaHus 3aJIEKU.
OpueHTHpOBaHME MTOA3EMHBIX ChEMOK Y€PE3 IITOJIBHIO.
Ilepenaya BHICOTHOM OTMETKHU JJIMHHOMEPOM JIA-2.
I'eomeTpuueckoe OpUEeHTUPOBAHKE YEPE3 OAWH BEPTUKAIbHBIN CTBOJI.
OpueHTupoBaHue Yepes3 J1Ba BEPTUKAIbHBIX CTBOJIA.
IIepenava BBICOTHOM OTMETKU HA OCHOBHOW F'OPU30HT IIPU IIOMOIIU JUIMHHOW JICHTBI.
3amaHrie HaMpaBIICHUs PSIMOJIUHEHHON BBIPaOOTKE.
[Toctpoenue rpaduKoB U30COIEPIKAHHIA.
Kak ocyniecTBisieTcss OKOHTYpHUBAaHHUE 3aJI€KEN MOJE3HOT0 HCKOAaeMOoro.
[lepenaya KOOpAMHAT TOYEK B IIAXTYy KaYaIOLIMMKCS OTBECAMHU.



60.
61.
62.
63.
64.
65.

[Tepenaua koopAMHAT TOYEK KAYAIOIIUMUCS OTBECAMHU.

OpueHTHpOBaHHE MOIPE3HBIX TOPU3OHTATIBHBIX BHIPAOOTOK.

COoiika TOPU30HTAIBHBIX BEIPAOOTOK BCTPEUHBIMH 32005 IMH.

[Toacuer 3amacoB mo metoxy CoO0JIEeBCKOTO.

Kak ocymecTBisieTcst onepaTuBHOE TUIAHUPOBAHUE JOOBIYY PYIbI U3 pa3HBIX Kamep?
CocraB, BUJIBI ¥ COJIEp)KaHUE MapKIIEHIEPCKON rpaduuecKor JOKyMEHTAIUH.



[Tpunoxxenue 3
MunucrepcrBo o0pa3zoBanusi 1 Hayku Poccuiickoii @enepannn

denepajibHOEe TOCYJIAPCTBEHHOE OIOIKeTHOe 00pa3oBaTeibHOE
YupeKIeHue

BbICHIEr0 NMPO(ecCHOHAJIBLHOI0 00pPa30BAHUSA

"MaruuToropckuii rocy1apcTBeHHbII TeXHUYeCKuil
yuusepcuter uMm. I''I. HocoBa"

Kadgeapa mapkeiigepckoro aejia v reoJiloruu

20 -20 Y. T.

PABOYAA TETPAJlb

no aucuuminHam: 'Teomesus”, "l'eome3sus u Mapkmeigepus',
"NnxenepHas reonesus” JUIL  CTYJEHTOB  CIELHAIBHOCTEH:
130400, 130402, 130403,130404, 130408, 190701, 270105, 270109,
270205



PabGouee mecto Ne

CryneHT  Tpymnmsl

(damunus, UMsl, OTYECTBO)

Jlaboparopubie paboThl
3a4YTCHBI

(monmuck mpenogaBaTes)

Jara 20 T.




MaruauToropck

2012r.

Pabouas Tterpaap mo muctmmmHaMm: "l'eonesus”, "T'eome3us u
Mapkmenaepusa'', "UHxeHepHag reoxe3uss" Il CTYIEHTOB
crrenmansHOcTei: 130400, 130402, 130403, 130404, 130408, 190701,
270105, 270109, 270205. Maruutoropck, u3a. MITY um. TI'.H.
Hocoga, 2012, 24 c.

Cocrasurenu : cr. npenogasarens B.H| Xowskun, mou., k.Ir.H.
H1.N. Onanes

Peunensent norr., k.1.H. H.B. Py61ioB



MarauToropckuit rocyaapc@

HBII TEXHUYECKUN YHUBEPCUTET

nm. I''1. Hocosa, 2010

JUTEPATVYPA

JUTSl TIOJITOTOBKY K J1JAOOpaTOpHBIM paboTam

Homep | UnxxenepHas reoaesus. Xetipenny b.C., [lanuneBuu
a b.b.
VYueb. ns By3oB. [lox  pen.
nmabopa IIpakTHKyM 110 MUH)KEHEPHOMH
_ P JIII. Muxenea.-M.: relz)- N P
Bricmr. mk.,
TOPHBI nesun. M., Heapa, 1979
X 2001.-464 c.: un.
pabor
[Taparpad s
1 1.4 1
2 8.1 15




3 8.1; 8.4 18,19
4 8.3 17

5 11.3 61,62
6 7.1-74 71-76
7 7.3 35-41
8 25.2 71-75

®opmynsl 1151 1abopaTopHoit paboTsr Ne 5

L+R+180°

1) MO:f, v=L-MO, v=MO-R-180° - ( mns
T30),

2) M@:L;R, v =L—-MO=MO-R
- (mna 2T30),

3) d=Kncos’v , 4 h=h+i-1, 5)
h'=0,5Knsin2v =dtgv, 6 H, =H,, +h,

rie: L wm R - oOTCYEThl MO BEPTUKAIBHOMY Kpyry IMpH

IIOJIO’KEHUU €T0 Clle-
Ba (KJI) wu copasa (KII);
MO — mecTO HyJs BEpTUKAJIBHOIO Kpyra;

V — Yrojl HakJIOHa JIMHUU BU3UPOBAaHUS (BEPTHUKAIBHBIN
yromn);



d— TOPU30HTAJIBHOC MMPOJIOKCHUC,

n — JalbHOMEpHBIM oTcyeT (OTCYEeT TO peike) B
CaHTUMETpAX;

K — xo3¢pdunment nutsHoro nansHomepa; K =100

h — mpeBbIlICHUE; I — BBICOTA MHCTPYMEHTA; [ — BBICOTA
BU3HPOBAHUS;

H.n. - BBICOTA CTAHILIWH, H,«. — BBICOTA
CBEMOYHOTIO ITMKETA.

Jlaboparopnas padota Ne 1

Macmra0bl

3ananue. B wmacmrabe 1:1000 mnocTpouTh TPEyroiabHUK
ABC no amunam Ttpéx ero cropon AC, AB, BC. Onpenenuts ¢




MOMOILBIO  TIONEPEeYHOro MacuTada BBICOTBI h, h,, h.

TPEYrOJbHUKA, COOTBETCTBYIONIME TOPHU3OHTAIBLHBIM  MTPOJIOKECHUAM
nuHUE  MecTHocTU. [locTpoeHHWEe TpEeyroNbHHKA BBITIOJHUTH C
rpaduyecKoil TOYHOCTHIO. JIJIMHBI CTOPOH TPEYTONbHHUKA BBITHUCATH
u3 1adi. 1 mo

HOMepy pabodero Mecra CTy/ICHTA.

Tabnuua 1

JUTMHBI CTOPOH TPEYrOJbHUKOB, M

Howmep
a Homepa
AC AB | BC AC AB | BC
pabouu
X pabounx
MecCT MecCT
1 17
61,68 | 514 | 41,2 88,56 | 749 | 614
2 7 |6 |18 9 |2
3 63,36 19 90,24
4 52,9 1425 |59 76,4 | 62,6
4 2 6 8
5 65,04 21 91,92
6 54,4 | 43,7 |22 77,9 | 63,9
66,72 | 4 8 93,60 |4 4
7 23




10

11

12

13

14

15

16

68,40

70,08

71,76

73,44

75,12

76,80

78,48

80,16

81,84

83,52

85,20

86,88

55,8

57,3

58,8

60,2

61,7

63,1

64,7

66,1

67,6

69,1

45,0

46,3

47,5

48,8

50,0

51,3

52,6

53.8

55,1

56,3

24

25

26

27

28

29

30

31

32

95,28

96,96

98,64

100,3

102,0

103,6

105,3

107,0

108,7

110,4

112,0

113,7

79,4

80,8

82,3

83,8

85,2

86,7

88,2

89,6

91,1

65,2

66,4

67,7

68,9

70,2

71,5

72,7

74,0

75,2




70,5

72,0

73,5

57,6

58,9

60,1

92,6

94,1

95,5

97,0

76,5

77,8

79,0

80,3




Tabnuma 2

HcxonHsle JaHHBIE U PE3yJIbTaThl U3MEPEHUI

Howmep | lnuHBI CTOPOH, M BricoThl, M
paboue- | AC AB BC ha hgs hc
ro

MecTa

Obpazenr opopMIICHHS TPEYTOIHHUKA

Cmapocmun A A. B
CIi-05-1

®

1:1000

Ilosicuenue. TpeyronbHUK CTPOSAT HA JIUCTE YEPTEKHOU
Oymaru pazmepom 100x120 MM Tpu MOMOIIM U3MEPHUTENS U




norepeyHoro Macmraba ¢ rpaduyeckoil TouHOCThIO. YepTex
BBIIOJIHUTh B KapaHjamie. BepiinHbl TpeyroibHHUKa U OCHOBAHUS
BBICOT 0003HAYalOT HAKOJIOM WIJIBI HM3MEPHUTENI M  OOBOAAT
OKPY>KHOCTSIMH THaMeTPOM 1,5 MM.

Paborty BBIIIOJIHWII CTYJIEHT TPYIIIBL

( ®amunus, u., 0.)

Mara: 20 1.

JlaGopatopHnast pabota Ne 2
OTcyeTHbIE YCTPOICTBA TEO10JTUTOB

HItpuxoBoii MuUKpockon Teomoauta T30




OmudpyiiTe Ha YepTexe IITPUXH
auMba 1

HAHECUTE OTCUYECTHBIM UHIEKC i
MOJTYyYECHUS

OTCUEeTa MO0 TOPU3OHTAIBLHOMY KPYTY:

-4UCJIO  TPaayCcoB  COOTBETCTBYET
HOMEpY

pa pabodero mecra;
-4UCII0 MUHYT PaBHO KOJHYECTBY OYKB B
(baMI/IJ'II/II/I, HMCHU U OTUCCTBC CTYJICHTA.

ITomuelii orcuer Ar =

[IxamoBol MHKpockoll Teonosmta 2T30

Hanecute u  ouudpyiite MTPUXH  TOPU3OHTAIBHOTO U
BEPTUKAJIILHOT'O KPYr'OB JUI IIOJYy4EHUs CIeAyroIux orcueroB. Ilo
TOPU30HTAIILHOMY KPYI'y YHCJIO TPasyCcoB

pPaBHO HOMEDY TPYIIIBL,

v

A

MHOK€HHOMY Ha 20,

YUCIIO MHHYT —  YIABOCHHOMY
3HA4YECHUIO HO-

Mepa paboyero mecra.

[To BepTUKaTBLHOMY KPYTy OTCUET — YHCIIO



oTpunatensHoe. Yucio TrpaaycoB paBHO
HOMEpY I'PYIIIbL, YUCIO MUHYT - HOMEpPY
pabouero Mecra CTyJcHTA.

ITomusle oTcueThl: Ar =

IlkanoBo#i Mukpockon teomoauta 3ITSKII

Hanecute u onudpyiite ITpUXU TOPU30HTAIBHOTO U BEPTUKAILHOTO
KpYroB JUIsl MOJIyYEHHUS OTCYETOB, COOTBETCTBYIOLIUX OTCUETaM

1 2 3 4 5 6
|||||||||||||||||||||||||]|||||||||||||||||||||||||||||]|||||
6 S 4 3 2 1 0

1 2 3 4 ] o

MPEIbIAYIIETO OTCYETHOTO YCTPOMCTBA. [Tonnbie oTcuersl: Ar

PaGoTy BBINOMHUI  CTYAEHT

Jara: 20 T ( I'pymna ) (
Damumus, U., O.)

-4 -



Tabauua 3

OcHOBHBIE XapaKTEPHUCTHUKH TCOOOJIUTOB

IleHna nenenus ypoBHs
IIPY alIuAale TOPU30H —

TajapHOrO Kpyra (7))

HaumenoBanue
OCHOBHBIX
T5 2T30 T30
rmapamMeTpoB
Ilena nenenus mum6oB | 17 1 10
(1)
Ilena nmemeHus MIKambl | | )
OT-CUETHOT'O 1 S
ycTporictBa (4 )
0,2 0,5 0,5-1
[TorpemnocTh
OTCUHUTHI-BAaHHUSA o
aumbam (t)
30" 45" 45"




[Tone 3peHus
3PUTENBHON

Tpyos! (&)

VBennueHue

3pUTETBHON

TpyOBI ( V), Kpar

Macca TeomoimTa cO

mra-

THBOM, KI'

1"30

25%

8,8

20%

8,0

20*

8,0




JlaGopatopnas pabora Ne 3

HN3mepeHue ropu30HTAIBLHOIO yIJia cioco00M NpueMoB

3a JAaHHUC. BreimoaauTs HU3MCPCHUC OJUHOYHOI'O TOPU30HTAJIBHOI'O

yriaa CIOCOOOM IPHUEMOB, OJTHUM I1OJIHBIM IIPUEMOM.
Pabouee mecto Ne JleBas Touka Ne IIpaBasa Touka
Ne

Kypunan

HU3MCPCHUA T'OPU30OHTAJIbHBIX YIJIOB

Hara 20 1. Teononur No

(Tum )



Ho- | Homep 3HaueHus
a Pxn TOPU30
Mep I II
Bep.
Ha0ITt0-
CTaH TONYIIPUEM | oo o
- JaeMBIX | ITOJYIIPUEM B
U
TOYEK
KII yrna
K J1
1 3 5
7
2 4 6
Jomnyck. PacxoxneHue 3Ha4eHUHW TOPU3OHTAIBHOIO yrjia B
MoJIyTpuemMax

HE JIOJKHO MPEBBINIATH YABOCHHON MOTPEIIHOCTH OTCYUTHIBAHUS 110
MOy .

PaGoTy BBIMIOIHUI CTYAEHT

(rpynma)



(®amunus, U., O.)

JlaGopaTtopnass pabora Ne4

IToBepkn Teom0IMTA

3ajaHue. BpINOMHUTH MOBEPKHU U FOCTUPOBKY TEOJOJIMTA.

Teonmonur No PaGouee mecto Ne

(T )

Tun OTCYETHOTO YCTpOMCTBA TE€OI0JIUTA




OCHOBHBIE XapaKTEPUCTUKH TEOI0JINTA

1. TlorpemrHocTs OTCUMTHIBAHUS 110 IUMOaM £ =
2. llema peneHus IWIMHAPUYECKOTO YPOBHA IIPU  AIUAAIE
TOPU30HTAIBHOTO Kpyra 7=

3. YBenuueHuUe 3pUTEIBHON TPYOBI V=
[Tose 3penHus 3pUTENHHON TPYOBI &=
5. Macca teogonuTa co ITaTUBOM m=

[ToBepka Nel

YcnoBue moBepkH. Ocb YURUHOPUUECKO20 VPOBHA NpU AIUOA0e
20pU30HMANBLHO20

Kpyea 0019CHA Obimb NEPReHOUKYIAPHA OCU 8PAUEHUSL Me0OOTUMA.

[llxkana neneHUM aMmIyibl LUIMHAPUYECKOIO
YPOBHSA

+1I

Taomuuma 4



OTcueTsl 110 KOHIIAM Ty3bIpbKa YPOBHS U TOPU30HTAILHOMY KPYT'y

ITomo- | Otcuersl o | OTcueTsl o
KEHUE | TOPU30HTAI i A=) -
b- My3bIpbKa 2
ypOBH YPOBHS
P’ HOMY KpYT'y
I1
JI
1
2
-7 -
Hanecure Ha
puc. 1 B 0003HaYCHHUSAX CIIeAYIOIIEe:
Jh C 1L

0Cb ypOBHs B TI01I0%kKeHMH 1 (MMe-



eTcs);

OCb YPOBHSI B MTOJIOKEHUU 2;

OuCCeKTpuUCy yriia, 00pa30BaHHOTO

JBYMS IIOJIOXKCHUSIMUA OCU YPOBHS;

T S S
OCbh BpalllCHUSA TCOAOIUTA.
Vxkaxunre,
BBITIOJTHEHO JIU YCJIOBUE TTOBEPKHU U KaK
MIPOM3BECTH

IOCTUPOBKY YPOBHSI._

Puc. 1. Cxema pacnoro -

KEHHSI OCH YPOBHSI U OCH

BpaliCHuA TCOOO0JIUTA




[ToBepka Ne2

YcnoBue NOBEPKU. BusupHas ocb 3pumenbHoll mpyowvl 0014CHa Oblmb

nepneHouKy-

JIAIPHA OCU 8PALYEHUS 3pUMENbHOL MPYObl.

D OopMYy B

L— R+180°
c=———"

S ; Ly=L—c; R, = R+c.

Tabauua 5

Pe3ynbrarel HAOMIOACHUIA U BEIYMCICHHIMA

ITonoxen | OrcueTsl o Ro
e R
TOPU30HTAILHOMY ¢
BEpPTUKAJTh
- KpYyTy Lo
L
ro Kpyra
KII
KJI




Jlomyck: | c|<2¢, Tme t - NMOrPElIHOCTh OTCUMTHIBAHUS IO

TuMOYy.

Hanecute B 0003HaueHUSAX HA pHC. 2

clieylonee:

OCbh BpallICHUA 3pUTCIIb-

HOM TpyOBI (MMeeTcs);

H — [, H
BHU3HUPHYIO OCh 3pUTECIIb-

HOU TPYOBI.

[Tokaxkute Ha pUCYHKE KOJJTUMAIOH-

HYIO MOTPEUIHOCTh € BHU3UPHOH ocu

3pUTEIBHON TPYOHI.



YKa)KI/ITe, BBITIOJIHCHO JIK YCJIOBHUC I10-

BEPKHU U KaK OCYIIECTBUTH FOCTUPOBKY

BU3UPHOU OCH.

Puc. 2. Cxema pacrnonoxxeHus

BU3HPHOW OCH U OCH BpPAILICHUS

3pUTEITBHON TPYOHI.

IToBepka Ne3

Ycnoue moBepku. Ocb 8pawyeruss 3pumenvHol mpyobl OOAHNCHA

ObIMb NEPREHOUKYIAPHA OCU BPALYEHUS. MEe000IUMA.




OtcueTsl MO MWUIMMETPOBOM INKAJE: 4, MM , 4,
MM. [ =|a, —a, |= ,MM. Bpicota h , nonmydeHnas us3
HEMOCPEACTBCHHBIX M3Mepenuit, h=2,00m. v=Ip/2h= , THe

p=206265" - paguaH.

VYkaxkuTe, BHIIIOJIHEHO JIM YCIIOBUE TTOBEPKH U KaK OCYLIECTBUTD
IOCTUPOBKY

OCH BpallleHUs 3pUTEIbHOU TPYObI




[ToBepka Ne4

VYcaoBue MOBEPKH. _CpedHﬂﬂ COPUSOHMANIbHAAL HUNMb CEMKU Humetl

3pUmMenbHou
mpyowl 001CHA ObIMb NEPNEHOUKYIAPHA OCU 8PAWYEHUSL Me000IUMA.

VYKaxxuTte, BBIIIOJHEHO JIM YCIOBHE MOBEPKH U KaK OCYIIECTBUTH
IOCTUPOBKY

CETKU HUTEIL

JlaGopatopnas padora Ne 5
Habop cb€MOUHBIX MUKETOB MPH TaXEOMETPUUECKON ChEMKE

BagaHHe. BrimoaauTs HaGHIO,Z[eHI/IH AT CBEMOYHBIX IITMKETOB H
00paboTaTh KypHal.

Pabouee mecto Ne Homepa cheMoOYHBIX
MMUKETOB

KXKYPHAI
TaxXeOMETPUUECKOU CHEMKHU

Hara 20 T. Teonoaut
Ne




THI )

CtaunusgNe

L = R = MO =
He. =
Hampa | OTcyeTsl MO BricoTt-
o- auM-6am HBIE
No| Ne (KJT) | d
MEepH OTMETK
¢ H bIC 148
K
paccr I'K H, M
o- BK
SAHUA
n

JIumMO OpHEHTUPOBAH 10 JTMHUU

0°00" | -

Pa6oty BBITIOJTHIIT

CTYJICHT




( rpymia

( ®amumust, u., 0.)

-10 -






Jlaboparopnast pabora Ne 6
IIpoJio:xeHre HUBEJMPHOIO X012 B JIA00OPATOPHBIX YCJIOBHUSIX

3aganue. [IposoXKUTh HUBEIMPHBIA XOJ, COCTOAMA M3 14 cTaHIMKA M ONMUPAIOIIMIICA Ha JBa perepa.
KaxxnoMmy cTyneHTy Ha cBoeil cTaHIIMU OTHAOII0JaTh JBE CBS3YIOIIKME M OJHY IPOMEXYTOUHYIO TOUYKH.
B HuBenupHOM XypHaje 3anucarth pe3ysibTaThl TPEHUPOBOYHBIX HAOMI0IeHUH U X 00paboTKU. BBIMOTHUTE
00pabOTKy HUBEJIIMPHOTO KypHaja ¥ COCTaBUTh MPOOJIbHBINA TPO(HIIb TPACCHI aBTOMOOMIHLHOM TOPOTH.

OtMmeTka penepa B Haudaje xoma Hu =

OtMmeTKa penepa B KOHIE XOJa
Hk =

CxeMa HUBEJIMPHOTO X0Jla IO TPAacce aBTOMOOWIIBHOW JIOPOTH

- nK0
L nK9
L ne 10

Pen.g Ne 44

Pen.g Ne 991
- nK 2
¥r.l- ng 2+48
- NK 3
L nKkd
- nKS
- NK6
Yr2 |- nk6+70
- nK7

=MonA | nk1-
-MNon2 {-nk8-



KXKYPHAII

reoMCTpUICCKOIro HUBCIIMPOBAHUSA

Jata 20 T PaGouee mecto Ne
Ne Peniepst | Otcuersl no pelike IIpeBbimienust | Cpennue I'opuson | BeicoTH
, T ble
CTaH 3aa- | mepex | mpome | h IIPEBBILLICHUS
- IUKETBI | HEH | - - HUBEJIUP | OTMETKH,
|, a ) + - + - a,
07051 HEN XKYT. M
IUTFOCBI b c
M
1 2 3 4 5 6 7

TpeHnpoBOUHBIE H3.6JIIOI[€HI/I$I Ha CTAaHIINH




Ne Peniepst | Otcuersl no pelike IIpeBbimienust | Cpennue I'opuson | BeicoTH
, T bIC
CTaH 3an- | mepen | mpome | h [IPEBBLILLICHUS
- NUKETHl | HEel | - - HUBEIHUDP | OTMETKH,
, a ) + - + - a,
07051 HEN XKYT. M
ILTIOCHI b c
M
1 2 3 4 5 6 7

Xox ot peritepa Ne 991 1o penepa Ne 44




Pem. 0316 | 0856 540 542,5
991
IIK 0 4997 | 5542 545

4681 | 4686
K 0 0741 | 1863 1122 1119,

5

IIK 1 5426 | 6543 1117

4685 | 4680
[TK 1107
0+50
K 1 1697 | 0162 1535 1532,

5

I1K 2 6376 | 4846 1530

4679

4684




[1K 0393
1+50
4 [1K 2 0352 | 1027 675 674,5
Yr. 1 5037 | 5711 674
4685 | 4684
K 0352
2(ock) }OHGpG‘IHI/IK
I1+20 1618
Ne 1
1+ 20 0900
KonTponsusie | 2494 | 26550 3065 | 4673 | 1532, | 2336,
2 5 5
BBIYHCIICHUS
2655 -4673 -
Ha CTpaHUIE 0 2336




- -804,0 -1608 | -804,0 | -804,0
1608
Ne Penepnr | Otcuersl mo peiike | IIpeBpimenuss | Cpennue I'opuson | BeicotH
| | T ble
cram | 3a]- nepen- IIPEBBILICHUS
- IIUKETHI | IpoMe- HUBEJIUP | OTMETKH,
b a”
005051 HAS | HAS | KyTOoY | + - + - M
IUTFOCBI M
1 2 3 4 5 6 7 8 9 10 11
5 yr. 1 1031 | 0133




_E'[_

K 3 5713 | 4817

K 3 1060 | 1518

1K 4 5746 | 6200

IIK 2478
34+50

TIK 4 1397 | 2002

TIK 5 6080 | 6681

[IK 1892
4450

TIK 5 2067 | 1572

TIK 6 6743 | 6253




IK 0860
5+50
9 I[IK 6 1761 | 2737
Yr. 2 6442 | 7420
KoHnTponbHbie

BBIYUCIICHUA

Ha CTpaHULE




_V'[_

No Peneprr | OrcueTh no | [IpeBerimenus | CpenHue ['opuzon | BeicoTH
, peiike T ble

CTaH MIPEBBILICHUS

- MUKETHI | 3a]1- nepea- HUBEJIMP | OTMETKH,

s npome- a,

005071 M
IUTIOCBI | HASL | HA | )KyTOoY | + - + - M

1 2 3 4 5 6 7 8 9 10 11

10 Vr.2 1694 | 2052
[IK 7 6376 | 6735

11 K 7 2068 | 0363
I[IK 8 6752 | 5046




[K 0746
7+50
12 [K 8 0282 | 0932
K 9 4963 | 5613
K 0282
8(ock)
IT+ 20 0538 | [lonepeunuk
J+12 1064 Ne
2
J+20 1522
K 8 2172
+50

KoHnTponbHbIe




BBIYHCIICHUA

Ha CTpaHUIIE

Ne Penepsl

b

OtcueTsl 110 pelike

3a.1- nepes-
pome-

IIpeBblieHns

Cpennue

MPCBLILICHUSA

I'opuson
T

Bricotn
bIE

OTMETKH,




_g'[_

UUN | MUKETHl | HASL | HAA | )KYTOY HUBEIUDP | M
) a,
TUTIOCHI M
1 2 3 4 5 10 11
13 K 9 1580 | 1943
[IK 10 | 6262 | 6627
K 2578
9+50
14 [IK 10 | 2078 | 1434
Pen. 44 | 6761 | 6115
KonTposibHbie

BBIYHCIICHUA




Ha CTpaHUIIE

CymMmma cpeaHuX MPEBBIIIEHUIN MO0 BCEMY X011y

Pa3HOCTH BBICOT HUBEIMPHBIX PENEPOB

[TonyyeHHast BHICOTHAsI HEBsI3KA 1, = Zbcp. -(Hy,-H,)=

IIOHYCTI/IMaﬂ BBICOTHas1 HCBs3Ka

YHCJIO CTAHIINH.

Hara 20 I.

(T'pyrma ) ( Gamumms, M., 0.)

2 by =

MM.

Hx — Hy =

MM.

MM.

Af, =10n =

MM,

PaGoty

BBIIIOJIHUII CTYACHT

roe n —



IIpoaosbHbBIH NPOPHIL TPACCHI ABTOAOPOTH
MacmiraOsr:
ropu3oHTanbHbii  1: 5000

BEPTUKAJIbHBIIN
500




PassepnyTblit

o o o Ky -
H_]IaH n a I/[/l H }l n " " n n n n "
o o o o o cmap - nawns
MECTHOCTI " n " " n n n n n " 0
o o o o HUukK

Vki10HEL, %0

[IpoekTHbI

OTMETKH,




dakTHueckue

OTMETKH, M
T N | I
Paccrosaus, m 50 50 50 50 100 50 50 50 50
100 100 50 50 50 50 50 50
ITukeTsl 0 1 2 3 4
5 6 7 8 9 10
PaboTy BBITIONHWI CTyIEHT Hara

20 T.

(T'pymma ) ( ®amunus, 1.,0.)



JlaGopaTopnas pa6ora No 7

IloBepkn HuBeaHpa

3ajaHue. BpImonHuTh MoBepku M 1OCTUPOBKY HuBenupa H3. JIBa cTyneHTa BBIIOJ-HSIOT
IIOBEPKU OJHOI'0 HUBEJINPA.

Huenmup H3  Ne

Pabouee mecTo Ne

OCHOBHbBIE XaPAKTEPUCTUKH NPUOOPA

1. YBenunuenue 3purenbHoi Tpyosr  V'=30,5"

2. lleHa jeneHus! UIHHIPHYECKOTO KOHTAKTHOTO ypoBHST 7 = 15"
3. KoaddurmeHT HUTSHOTO JTajbHOMEpa K =100

4. Macca, KT :

HuBenupa - 2,0;

dyrmmsipa - 2,05
mratuBa - 3,5.

—

[Toeepka Ne

Ycnosue noBepku. Ocb Kpy2n020 YposHs O0JIHCHA OblMb NAPALlebHA OCU 8pauje-

HUs HUueeaupa.

BrinonHeHo nu ycioBue nepBoi moBepKu?

Kak ocymniecTBUTh FOCTUPOBKY KPYIJIOTO YPOBHs?




ITosepka Ne 2

Ycnosue mnoBepku. Cpedwsas 2opu3oHmanvHas HUMb CemKU Humel 3pUmenbHol mpyobl

002121cHA 6bIMb NEPNEeHOUK)YISIPHA OCU 8PALUYEHUS HUBETUDA.

OTcYeTHI 110 peKe: agp = ; ap=

BrinonHeHo 11 yciioBue BTOPOil moBepKu?

Kak ocyiecTBUTh I0CTUPOBKY CETKU HUTEW?

-17 -

IToeepka Ne 3

Ycnosue noBepku. Ocb YyuruHOpU4ecko20 ypoeHs U 8UUPHAS OCb 3pUmelib-

Ho mpy6bl OO0NJCHBL HAXOOUMbCSL 8 OMBECHBIX napajilejibHblx Nj1OCKOCMAX

npu omeeCcHOM NoJlOIHCEHUU OCU 8pallyerHUs Hueelupa.

b, +
JlaHHbIE HAOMIOAEHUH: b= Konrpoins % =b+3mm

b, = Honyck | b, — b, |< 8mm

BrinosHeHo 1 ycinoBue noBepku?

Kak ocyiecTBUTh I0CTUPOBKY HMIMHAPUYECKOTO YPOBHS?




IToBepka Ne 4 (ocHOBHAas )

Ycnosue noBepku. Ocb yuruHOpU4eckKo20 yposHs O0IHCHA ObIMb NaApaliIelbHa

BUBUPHOU OCU 3PUMENbHOU MPYObi.

CxemMa HAOJIIOACHUN

—_—— 1 X LA e e

by bz{ }iz

|

' D | | D |

- > a >

| l ! | Cranmusa 1
Cranmus 11 Cranmms 11
Cranmus 1

| 1 [ ] [ 1 [ |
- 18-
@opmynel: hy, =i —b;  h,=15-b;  Jlomyck |x|< ‘;15) .
thIY;_hO; b:M; b, = b, + x. Kourpons x= h, —h.
2

[Tocne ucnpaBiieHUs1 ypOBHS:

X=h,+h., tne h,=1-b, |X’|sé;—§.

Kypnan HaOGm01eHUN U BEIYUCIICHUN

No No | Orcuetst [IpeBsi- | Cp. pe- | Cxema

. HAOJIIOICHUS
TO- | IO pelKke [IEHUS




CTaH | 4ex | I b +h BBIIIEHN | Breranciienue x
- P’
+ hcp‘
107071
1
D
xX= , MM
D= , M
4D
—= , MM
75
b, = , MM
HuBenupoBanue 1ocine HCHpaBICHUS
YPOBHS
h= , MM
X = , MM

BrinosHeHo 1 ycinoBue noBepku’?

Kak ocyiecTBUTh I0CTUPOBKY IMJIMHIPUYECKOTO YPOBHS?

Jara 20 1.  Pa0oTy BBINOJHHI CTYIEHT

( @avmmus, 1.,0. )
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JlaGoparopHnas pabota Ne 8
IHoaroToBKa NUKETAKHOTO KYPHAJIA AJI51 Pa30MBKHU MUKETAMXKA M0 OCH
3aganue. CocTaBUTh BEIOMOCTh MPSMBIX M KPUBBIX. B COOTBETCTBHM C

YIJIOB, HAYAJIO U KOHEI KaKI0W KPYroBOM KPUBOM € YKa3aHHEM AJIEMEHTOB

1. BegomocCTh NpsAMBIX U KPUBBIX

Yraw Paccrosnus, m
Ho- | Teono | IToBopotHus! | upe Mexn | IIpsam
- e K- y 13(S
MEP | qurHO PymOB1
| ro YTJIBI LUOH- BEpII | BCTaB
yr Tpacchl u- KU
HBIC
xoJza
a B IpaB | JIEB HaMU
bIC 13(S
(paB
bIe) On On A r s )%
1 2 3 4 5 6 7 8
HT
334,77 1236,6
2 3

1 127° | 52°
45’ 15°

KT




Kontt X0, Xs,Zp
>0
Ox— ZS—Z;,ZZ
poJIb O
Zen_zeﬂ
dopmybr: 1)6n=180°-B, 2)0a=p-180° 3)X0,—Z0x
- Ok — O
2. IlukeTtaxkHbIN KypHaI
x4 | p=52°15" -1x 8
- R=200
BY: ) | T=98,00
33472 -mk3  K=182,39 -k 7
b=22,76
HK | 1= 13,79
2+36,63 -1k 2 - IIK 6
-1k 1 - IIK 5
9
KK;
-1k 0 4+19,02- ik 4
-20 -

ABTOMOOWJIbHOM IOPOTH € KPYTOBbIMHM KPUBBIMH.

-ok 12

-nk 11

-ok 10

- IIK

-nok 8

NMUKCTA)KHBIM HAWMMCHOBAHUECM HAHCCTU B MHUKCTAXKHOM JKYPHAJIC BCPIIHWHBI

3aKpyTJICHUN.



DJIEeMEHThl  3aKpYTJICHHI [TukeraxkHoe
MOJIO’KEHUE
Pa | Tan- | Kpu- | Jo- | buc- | Hauan | Konuo | Bepmr | Ho
- B UH -
reHc | Bas Mep | CeK- | KpHUB
I BIX KpUBBI | YTJIOB | M€
) TpUC X p
a
ye yr-
na
R |T K yi b [MIK(m | [IK(xx | TTIK(B
K) ) y)
9 10 11 12 13 14 15 16 17
0 HT
20 1 98,0 | 1823 | 13,7 2+36, | 4+19,0 | 3+34, |1
0 |9 9 9 22,7 | 63 2 72
6
2
3
4
KT
2%
T /|




2K

P+ XK

2> T-3K]

AL=%s-3J=3P+3K;

SYZA=2XT-XK. L —nnmunHa

Tpacchbl
- TIK 16 - ik 20
- TIK 15 -nk 19
- IIK 1I4I -nk 18
-nk 13 -nk 17
-nk 12 -nK 16
-21-

BOITPOCBHI K 3AHIIUTE JIABOPATOPHBIX PABOT

JlaGoparopHas pabora Ne 1

NV hE LD —

Uro Ha3pIBaeTcs MacmTaboM IUTaHa WU KapThl?

UYto Ha3bpIBaeTCA YUCIEHHBIM MAaCIITaA0OM IJIaHa WJIK KapThl?
[epeuncaure cTangapTHBIC YUCIIEHHBIE MACIITA0B! TOMOTPAQUIECKUX KapT.
PacckaxxuTe npuHIUI MOCTPOESHUS MOMEPEYHOro MacuTada.

[IpuBenute hopMyny HAUMEHBIIETO JACICHHS MONEPEYHOro MacuTada.

Yro Ha3zwiBaeTCs rpaduuecKOi TOYHOCTHIO?

Uto Ha3bIBaeTCsA TOYHOCTHIO MacIITada IIaHa MM KapThl?

- ok 24

-nk 23

-0k 22

-k 21

-nk 20



JlaGopaTopHnas padora Ne 2

[Iepeuncnure TUIIBI OTCUETHBIX YCTPOUCTB TEOJOJIUTOB.

Yrto Ha3pIBaeTC LIEHOH eeHns 1uMoa?

[lepeuncanre OCHOBHBIE MPaBHJIa OOPAIIEHUS C TEOJOTUTOM.
4. Yro Ha3bIBaETCA SKCIEHTPUCUTETOM aTUIAIbI?

JlaGopaTtopHnast pabota Ne 3

W=

1. Pacckaxkute O TOCIEAOBATEIHHOCTH HW3MEPEHUS TOPH3OHTAILHOTO YIJia CIOCOOOM
MPUEMOB.
2. Ilouyemy ropu3OHTaJIbHBIE YIIIbI U3MEPSIOT MPH JIBYX MOJOKEHUSIX BEPTUKAIBHOTO Kpyra?
3. Kak yyecTb BIMSIHHE [IEHTPUPOBKHU M PEAYKIIMUA HA U3MEPEHHBIN TOPU30HTAIBHBIN yron?
4. Tlouemy HEIOMMYCTUMO HABOJUTH 3pUTENBbHYIO TpyOy Ha ComnHile 6€3 cBeTo-
¢ubTpa?

JlaGopaTtopHnas pabota Ne 4

1. Jlng kako¥ 1enu CIyKUT TEOHOTUT?

2. HasoBute THUIIBI TEOIOINUTOB.

3. Ha3zoBuTe 4acTH TEOI0JINTA.

4. IlepeuncnuTe OCHOBHBIE OCH U INTIOCKOCTH TEOIOJIUTA U UX B3aMMHOE pac
MOJIOKEHHE.

5. Uro Ha3bIBAETCS BU3UPHOU M ONITUYECKON OCSIMHU 3pUTEIBLHOUN TPYObI?

6. M3 Kakux ONTHYECKUX KOMIIOHEHTOB COCTOSIT 3pHUTEIbHBICE TPYOBl C BHYTPCHHHM
dbokycupoBaHuem?

7. Kak moaroToBUTh 3pUTENbHYIO TPYOY A7 HaOII0IeHUI?

8. Kak ycTpaHuTh mapajiakc CeTKH HUTEH 3pUTEIHHON TPyObI?

9. UYto Ha3BIBAETCS YBEIMYCHHUEM 3PUTEILHON TPYOBI U KaK OHO OMNpeensieTcs?

10. Yto Ha3bIBaeTCA MOJIEM 3pEHUS 3pUTEIBLHON TPYOBl M KaK OHO Ompeensercs?

11. Yro siBnsieTCs OChIO HMJIMHIPUYECKOTO U KPYTIJIOTO YPOBHEMN?

12. YTo mOHMMAIOT MO/ YyBCTBUTEIBHOCTHIO YPOBHSA?

13. Ilepeuncnure ycloBUs IOBEPOK TEOOJIUTA.

14. Kak BBINOJHUTH OCHOBHYIO MOBEPKY TEOJOJWUTA M KOCTUPOBKY YPOBHS MpPH  alluJaje
TOPU3OHTAIILHOTO KpyTra?

JlaGopartopHas padorta Ne 5

Kak opuentupoBath 1uMO FrOPU30HTAILHOTO KPYTa MO JIMHUU MECTHOCTH?
[opsimok paboThl HA CTAHIMK MTPU HAOOpe ChbEMOYHBIX MMUKETOB B MPOIIEC
C€ TAXEOMETPUUECKONU CHEMKU MECTHOCTH.

N —

3. Urto Ha3BIBAaETCS MECTOM HYJIS BEPTUKAIBLHOTO KPyTa, KaK OHO OTPEIEINISICTCs U M0 KaKiM
dbopMyiaM BEIUUCISICTCS?
4. Yto Ha3bIBAETCS YTJIOM HAKJIOHA JIMHUU BU3HPOBAHUS U [0 KaKUM (HopMy
JIaM OH BBIUMCIISIETCS?

5. Kak onpenemnsiercss Ko3hGHUIMEHT HUTSHOTO JalbHOMEpa MOJIEBBIM CITIOCOO0M?
6. ITo xakoit popMysie BBIYUCIISAETCS TOPU3OHTATBLHOE MPOJTIOKEHUN JTUHUH,

M3MEPEHHOW HUTSHBIM JAJIbHOMEPOM?

6. Yto Ha3bIBaeTCs aOCOMIOTHOM, YCIOBHOW M OTHOCUTEIILHON BBHICOTAMHM?
7. Hanumute GopMysbl BEIYUCIEHUS MTPEBBIIICHUH, OTPEAEIsIEMbIX TPUTO-
F€OMETPUUYECKUM HUBEIUPOBAHUEM.



JlaGopaTtopHnast pabota Ne 6

1. Pacckaxure o mopsiike paboThl HAa CTAHIIMH MTPU MPOJIOKEHUH HUBEIUPHOTO
X0J1a.

UTto Ha3BIBACTCS pa3HOCTHIO MATOK (PA3HOCTHIO BHICOT HOJICH ) HUBETTUPHOU pEHKH?
Kaxkoe nomyckaercs xone6aHue pa3HOCTH MATOK U MPEBHINICHUN HA CTAHIIAN?

Kakue Touky HUBEJIMPHOTO X0/1a Ha3bIBAIOT CBSI3YIOMIMMHU U IPOMEXKYTOUYHBIMU?

Mo kakoit popmyIe BEIYUCIIAETCS JOMTyCTUMasi HEBA3Ka HUBEITHMPHOTO X0/a?

Yto Ha3bpIBaeTCA YKIOHOM JIMHUU MECTHOCTH U MO KakKuM (opMyJiaM OH BBIYHCIISETCS?

ISARRANE N

JlaGopatopHnast paborta Ne 7

Uto Ha3bIBAETCS MOBEPKOM U FOCTUPOBKOM TEXHHUYECKUX CPEJCTB U3MEPEHUIN?
[lepeuncnure ycnoBus noBepok HuBenupa H3.

Kaxk BrImosiHsieTcs OCHOBHas oBepka HuBenupa H3?

[lepeuncnure yactu HuBenupa H3.

st yero y HuBenMpa npeaHa3Ha4yeH 3JI€BallUOHHBIA BUHT?

Kaxk nmpuBecTu B 0TBECHOE MOJIOKEHUE OCh BPAILICHUS] HUBEIHpPaA?

S e

JlaGopaTtopHnas padora Ne 8

1. Yrto HaA3BIBACTCSA MMKETOM, ILIFOCOBOI TOUKOM?

2. Ilepeuncaure 31€MEHTHI KPYrOBOW KpUBOH U IVIaBHBIE TOYKU Ha KPUBOM.

3. Hasosure ciocoObl pa30UBKH KPYroBOM KPUBO.

4. Kak BbITIONHSETCS ACTaIbHAS pa30MBKa 3aKPYyTICHUN CITOCOOOM TIPSIMO-
YTOJIbHBIX KOOpAUHAT?

5. Yro Ha3piBaeTcs npoduaeM JMHUNA MECTHOCTHU?

7. Uro moHMMAaIOT 1oj] paboueii OTMETKON M KaK €€ BBIYHCIUTH?

[Tpunoxenue b

KoHnTponpHas paboTa 1o cocTaBICHUIO COBMEIIEHHOTO TIaHa
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BBICOT TEOI0JIUTHBIX BBICOT
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XOZIOB H, M H, M
6

+2,07
26 26

+ 5,45 - 6,06
69 38

- 8,10
65

®dopMybl 1 0003HAYCHHUS:

H,, = H, +2,07; H, = H, +545; H, = H, 8,10, Hy = H, —606 ;
MO = L+ R—-1R80 :
2
v=L-MO; v=L-(MO+360°), ecm L > 90% d=ncos’v; h'=dtgv;
h=h"+i—-1,

H ey = H crangmn h, tne MO — mecto HYJI1 BEPTUKAJIBHOTO KPyra;, v — yrojl HaKJIOHa

JIMHUUW BU3UPOBAHUS,

L, R - orc4eTsl IO BEPTUKAIBHOMY KPYyry IIpH €ro IOJIOKCHUH CJIEBA U CIIPaBa; i — BBICOTA

TEOMOJIUTA; [ — BBICOTA BUSHPHOM IIEIIH.

Ilpumeuanue. @opmynsl s d, h' w d npuBeaeHsl a1 Ko3dUUIMEHTa HUTIHOTO

nansHoMepa K = 100.
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1. Tunpl HUBEJWPOB, HX YCTPOICTBO

Husenuposanuem Ha3pIBaeTCs BUJ I€0JIE3MUECKUX PadOT MO OMPEENIEHUIO BHICOT (AIbTUTY/)
TOYEK 3EMHOH MOBepXHOCTH. HuBenupoBaHue, BBIIOJHIEMOE TOPU3OHTAIBHBIM JIy4OM
BU3UPOBAaHUS, HA3bIBAETCS TEOMETPUUYECKUM.

['eonesnyeckne npuOOphl, MpeIHa3HAuYEHHbIE JJI1  I[POU3BOACTBA I'€OMETPUYECKOTO
HUBEIIMPOBAHUsA, HA3bIBAIOTCA Hugeaupamu. HUBETUpPHI NPUMEHSAIOT B KOMIUIEKTE C JBYMS
HUBEJIMPHBIMU pPEUKaMU.



CornacHo JeiCTBYIOIIEMY CTaHIapTy HUBEJIUPHI ACNATCSA IO TOUHOCTH HA TPU TPYIIIbL:

1)

2)

3)

BeicokoTounbie (HO5, H2 *), mpennasnauennsie ans nusenuposanus 1 u 1l x1accos B
rOCy/IapCTBEHHBIX T€0/JE€3MUYECKHX CeTSAX, Ha TeOJMHAMHUYECKUX IOJUTOHAX M IpH
BBICOKOTOYHBIX HH)KEHEPHO-T€0/Ie3UYECKIX padoTax;

tounsle (H3, H3KJI), mpumensiembie misi mHuBenupoBanus Il m IV kmaccoB u
HNHXEHEPHO-TE0/IE3UUECKNX U3bICKaHMI;

texunueckue (HS, H10), ucnonb3yemple pu CO3MaHUM T€OIE3MUECKOr0 000CHOBAHUS IS
TornorpamuecKux CheMOK U EPEHECEHUS B HATYPY MPOEKTOB CTPOUTENHCTBA HHKEHEPHBIX
COOPYKEHHM, TPHU MPOU3BOJICTBE CTPOUTEILHO-MOHTAKHBIX PaloT.

[To crtocoOy mpuBeneHNs] BUSUPHON OCH 3PUTEIBHON TPYObl B TOPU30HTATIBLHOE TTOJIOKEHUE

HUBCIUPBI BCEX THUIIOB BBIITYCKAIOT B ABYX HMCIIOJTHCHUAX !

1) c ypoBHeM nipu 3puUTENbHON TpyOe (ypogenHvle),

2)

C KOMIIEHCAaTOPOM YTJIOB HakJIOHa. B mocienHem ciydae B mudpe HUBEIUpa 100aBseTcs

oyksa K, nanpumep, H3K. Ecniu HuBenup cHaGxeH TMMOOM Ui U3MEPEHUSI TOPU30HTAIBHBIX
yrioB, B mu¢pp HUBenupa nodasistor OykBy JI, Hanpumep, H3KJL. Ilepeuncnennsie nmpudopsl
OTHOCSITCA K TpYIE ONTHYECKUX HHBEIHPOB. B HacTosmee BpeMs NPOMBIIIICHHOCTHIO
BBIITYCKAIOTCS HUBEIHUPHI 3JIEKTPOHHbIEC (IHU(POBHIC) U JIa3ePHBIE, O3BOJISIONINE MAKCUMAIbHO
aBTOMAaTH3UPOBATH MPOIECC HUBEIUPOBAHUSL.

Ha puc. 1 u 2 nokazans! HuBenupsl H3 u H3KJI, ux ocHOBHbIE YyacTh; Ha puc. 3 U 4 — nojue

3peHusl 3pUTEIbHBIX TPyO 3Tux mpubopoB. B Tabn. 1 mpuBeneHbl OCHOBHBIE XapaKTEPUCTUKU

HUBEJIHPOB HEKOTOPBIX TUIIOB M KOHCTPYKIIHIA.

%
3necs H — HuBenup; 0,5; 2; 3; 5; 10 — cpennsis KBagpaTH4ecKas MOTPEITHOCTh (MM) TIepeIaun
BBICOTHI HA OJUH KHJIOMCTP HBOﬁHOFO HUBCIIMPHOI'O X04a.
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Puc. 1. Hugenup H3:

1 — okymsip 3pUTENBHON TPYOBI; 2 — MMONTPUHHOE KOJBIIO OKYJApa; 3 - MYyIIKa BU3Hpa; 4
KOPITyC 3pUTEIBHOM TPYOBI; 5 - Kpemaibepa; 6 - IeTUK BU3Upa; 7 - 00bEKTUB 3pUTEIILHON TPYOBI;
8 - 3KMMHOW BUHT 3pUTEIBHOMN TPYOBI; 9 - HABOASAIIMI BUHT 3puTeNbHON TpyOB!; 10 - moacTaBka
HuBenupa; 11 - mogbEMHBIE BUHTHI NOJCTaBKM; 12 - Tperep (IpykuHsmas IuiactuHa); 13 -
Kpyriiblii  (YCTaHOBOYHBIN) ypoBeHb; 14 - sneBaluoHHBIA BUHT; 15 - ammpana; 16 -
MAJTUHIAPUYECKU KOHTAKTHBIM ypOBEHb, 17 - wucmpaBuTeIbHbIE (IOCTUPOBOYHBIC) BHHTHI
KPYIJIOTO YPOBHSI

Puc. 2. Hugenup H3KIJI:

2 3 3]
\ / || 7

T == : 7$1:ﬂ / 1 - 0OBEKTHB 3PUTEIHHOI
/ A >Rl TpyOBI, 2 - BU3Wp, 3 -
4 ,.,,( >\} i ~_ = KpeMaJbepa; 4 -
TN 5 1 dokycupyromas J1uH3a; 5 -

O — I ’
1 Jx’_u_f’? = CeTKa HHUTEH 3pUTECIHLHOU
TpyObl; 6 - auoONTpUitHOE
KOJIBLIO OKYJIsIpa 3pUTEIIbHON
13 Tpyobl; 7 - OKYJSp
3puTenbHOH  TpyOBI; 8§ -

11

12 KOMIIEHCaTop; 9 - OKymsp
MHKPOCKOTIa OTCUYETHOTO
ycTpoiictBa Jnumba; 10 -

auM0; 11 - mogbEMHBIE BUHTHI NMOJACTaBKM HUBenupa; 12 - Tperep (NMpyXUHSAIIAs IUIACTHHA -

nemrdep); 13 - HaBOAAMINUNA BUHT 3pUTEIBHON TPYOBI

ONTHUKO-MEXaHNYECKUUI

Tabmuma 1



OcHOBHbIE XapaKTePUCTUKU HUBEJIUPOB

Tun | YBen | Yro |lena | Koadd | macca, ke
u- b ne- UIUEHT
HUBC OJIs1 | JIEHUS np | dyr- | mr
- YeHHe Ly | ATRHO | 1- a-
3peH } nspa
mapa | TpyOsl | o 7p- 00 THUB
YPOBH | yrepa pa a
v e 1T g
H3 30,5 | I° 15"+3 | 100 +|2,0 {20 |3,5
" 0,5%
H3K | 30,5% |1° - 100 +£(1,5 (2,0 |35
J 0,5%
HI10 | 21,5¢ |1°20 |- 100 +£(2,0 |20 |37
KJI ’ 1,0%

Puc. 3. Ilone 3penus 3pumenvuoit mpyovl nueeaupa H3.

Omcuyém no peiike - 1766 mm




Puc. 4. Ilone 3penus 3pumenvnoii mpyovt nueeaupa H3KJI.

Omcuém no petike - 6453 mm
2. IHoBepku HUBEJMPOB € YPOBHeM IMpuU Tpyoe
Ilogepkoii CPENCTB U3MEPEHUN HA3bIBAETCS COBOKYIHOCTh

JEHUCTBUN 10 ONPEACIICHUIO NOTPELIHOCTEH 3TUX CPEACTB U YCTAHOBIICHHUIO UX IPUTOAHOCTU K
IIPUMEHEHUIO. YCTPAHCHHE BBIABICHHBIX B XOAE IIOBEPOK IIOTPEIIHOCTEH Ha3bIBACTCA
ucnpagienuem WIU I0CHMUPOEKOU.

IloBepka Ne 1. VcinoBue noBepku. Ocb Kpyenoco ypoeHs OOANCHA Oblmb NAPALIelbHA OCU

epawenusl Huseaupa.

IMopsinok IeHCcTBUI O BBIIOJHEHUIO IIOBEPKU.

1. VYcraHaBiIMBaIOT HUBEIHUP HA T€0E3MYECKOM CTOJ0€ M BpaIlEHUEM MOJBEMHBIX BUHTOB 11
(cm. puc. 1) moacraBku 10 HEBEMMpPa MPUBOIAT My3bIPEK KPYIIIOro YPOBHS 13 B HY/Ib-ITYHKT.

2. TloBopauuBaroT 3pUTENIbHYIO TPYOY 4 BOKpYT OCH BpalleHus HuBenupa Ha 180°.
HOcmupogka. Ilpu cmelieHnn My3bIlpbka OT HYJIb-IIYHKTa MCIPABUTEIbHBIMM BUHTamMu 17

ypoBHs 13 nepeMenatoT My3bIpEK K HYJIb-IIYHKTY Ha ITOJIOBUHY BEJIMYMHBI €70 OTKJIOHEHHUS.

IloBepka Ne 2. VYcrnoBue moBepku. CpeoHsss 2Opu3oHmMAnbHAs HUMb CemKU Humell

3pumenbHoU mpyosl O0NHCHA OblMb NEPREHOUKVIAPHA OCU 8PAUeHUs] HUBEUDA.

IMopsinok IEHCTBUM DO BBITOJHEHUIO IIOBEPKU.

1. TlpuBoasT och BpallleHUs HUBEJIHpPA B OTBECHOE IOJIOXKEHHE, T.€. BPALICHUEM MOABEMHBIX
BUHTOB TOJICTABKM HUBEJIHPA MY3BIPEK KPYTIIOTO YPOBHSI MMPUBOMAST B HYJb-ITYHKT.

2. Bpamenuem HaBopsmiero BuaTa 9 (cM. puc. 1) 3putenbHoi TpyObl H300paXkeHne HUBETUPHOU
pelfiky pacrojararoT y JIEBOIO KOHLIA CpelHEN TOPU30HTAIbHOM HUTH CETKU HUTEH (puc. 5) —
MOJIOXKEHNE N300pakeHus perku Nel.

3. Bpamenunem sneBanmoHHoro BuHTa 14 (cMm. puc. 1) coBMemarT H300paKEHUS KOHIIOB
Iy3bIpbKa [UJIMHAPUYECKOTO0 KOHTAKTHOrO ypoBHS 16 m OGepyT oTcueT mo peiike a, (cM.
puc. 5).

4. Bparmenuem HaBozsIero BUHTa 9 (cM. puc. 1) 3puTenbHoM TpyObI EpeMeIaoT n300pakeHue
HUBEJIMPHON PEUKHU K MPAaBOMY KOHITY CpeHEH TOPU3OHTATBLHON HUTH CETKU HUTEH (CM. PHC.
5) — nonoxxenue u300paxkeHus perku No2.

5. Bpamienuem 3€BallMOHHOTO BHHTAa COBMEINAIOT H300pa)K€HUS KOHLIOB ITy3bIpbKa
LWJIMHPUYECKOr0 KOHTAKTHOTO YPOBHsI U OepyT OTCUeT Mo pelike a, (cM. puc. 5).

YcaoBue BTOpOﬁ IMOBEPKH CHUTACTCA BBIIIOJHCHHBIM, €CJIIN PA3HOCTH OTCUYETOB

a,—a,

n

<2mm. B IpOTUBHOM CiIy4ae BBINOJIHSIOT FOCTHPOBKY.
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Puc. 5. Bmopasa noeepka

Otcuérel mo peiike: a, =1063mm; a, =1060mm

TIlopsaoox evinoanenus r0ocCmupoeKu.

1. BbIiBUHUYMBAIOT Tpu BUHTA 1-3 (pHUC. 6) U CHUMAIOT OKYJISP.



2. Ocnabmsaor BuHTHL A, B, C u mnoBOpayMBaIOT CETKYy HHUTEH C OMpaBOi B HYKHOM
HalpaBJICHUU.

3. HapeBaioT oKkynsp Ha KOpPIYC 3pHUTENBHOM TPYyObl M, HE 3aKpeIuIsis OKYJSp, MOBTOPSIOT
IIOBEPKY.

4. Ilpu BBINOJIHEHUH YCIOBMSI MOBEPKH 3aKPEIUISAIOT ONpaBy ceTKH HuUTell BUHTamu A, B, C nu
OKYyJIsip BUHTamu 1 — 3.

IloBepka  Ne 3. VcnoBue moBepkH. OmeecHble NIOCKOCMU, NPOX0Ooswue uepe3 O0cCb
YUTUHOPUYECKO20 KOHMAKMHO20 YPOBHA U GUIUPHYIO OCb 3PUMENbHOU mpyObl 00NHCHbL ObIMb

napauiiejloHbIMU.

Puc. 6. Oxynapuas wacmo nueeaupa H3:

1,2,3 — kpeneorcrnvie sunmol oxyaapa, A, B, C — kpenedichvie UHMbI ONPABLL CEMKU HUMmMeu

Tlopsanok AeficTBUI 110 BBIIOJIHEHHUIO NOBepKHU  Ne3.

1) YcTanaBimBaroT HUBEIUP Ha T€0JIE3UYECKOM CTOJIOE M 3aKPEIUISIOT CTaHOBBIM BUHTOM
TakK, YTOOBI €r0 MOXKHO OBLIIO 0€3 yCHIIHS TTOBEPHYTHh BMECTE C MOJICTABKOW BOKPYT OCH BpaIlICHHS
HUBEIUPA.

2) Bpamas noabeMHble BUHTBI, YCTAHABIMBAIOT UX MPUOIU3UTENBHO HAa CEPETUHY X0/a.



3) YcraHaBaMBalOT 3pUTEIBHYIO TPYOY MEPIEHANKYISIPHO OTBECHOM TIJIOCKOCTH, TTPOXOJISIIICH
yepe3 JBa MOJAbEMHBIX BUHTA | M 2 mojacTaBKU HUBenupa (puc. 7).

leodesuueckuli cmont
Cmena

Puc. 7. Cxema naonrooenusn
6 nogepke No3

Jlunus SUIUPOBANHUIA

=~

1. TloBopaumBarOT HUBETUP BMECTE C MOACTABKOU TaK, 4TOOBI TpyOa pacloIoKIIaCh MO JIMHAN
AB (cwm. puc. 7).

2. 3axkperuisitoT HUBEJIUP CTAHOBBIM BUHTOM.

3. Bpamenuem NoabeMHBIX BUHTOB MPUBOJAT MY3bIPEK YCTAHOBOYHOIO (KpPYTrJoro) ypoBHS B
HYJb-TIYHKT, T.€. OCh BPAIlICHUS HUBEIIMPA MPUBOJAAT B OTBECHOE TIOJIOKEHUE.

4. BpamenueMm HaBojsmero BuHTa 9 (cMm. puc.l) 3puTenbHONW TpyObl TOYHO HABOAAT €€ Ha
n300pakeHre HUBEJIMPHON peilku (cM. puc.7), 3aKpelUIeHHYI0 Ha CTEHE Te€0JIe3UYEeCKOro
KaOuHeTa.

5. Bpamenunem sneBarmoHHoro BuHTa 14 (cMm. puc.l) coBmemamT wn300pakeHHs KOHIIOB
My3bIpbKa HUIMHIPHYECKOTO KOHTAKTHOTO YPOBHSI.

E! | b=1017 mm
|




Puc. 8. Omcuem no peiike npu OmMeEECHOM ROJIONCEHUU OCU BPAUWLCHUS HUBETUPA
b=1017mm

6. bepyr orcuer mo peiike b (puc. 8§), COOTBETCTBYIONUIUN OTBECHOMY IIOJIOKEHUIO OCH
BpaIleHUs] HUBEJIHPA.

7. Bpamieauem no seMHbBIX BUHTOB 1 1 2 (CM. puc.7) B HalpaBJIEHUH CTPEJIOK ¢ UHIAEKCOM "7 "
Ha J[Ba MOJIHBIX 000POTa KaXKJJOr0 HAKJIOHSIOT OCh BpAIllEHHUs] HUBEIHPA 671€60.

8. Bpamennem HaBOAAIIETO BUHTA 3pUTEILHON TPYOBI HABOIST NEPEKPECTUE HUTEH CETKH TOYHO
Ha peiky (puc.9) u, COBMECTHUB H300paKE€HHUs KOHILIOB MY3bIPbKAa LMJIMHIPUYECKOTO
KOHTAaKTHOTO YPOBHS, O€pyT OTCUET MO peiike by mouxou nepeceuwenus Humet cemxu.

9. BpaieHuem noabeMHBIX BUHTOB 1 1 2 (cM. puc.7) B HallpaBJIE€HUU CTPENOK ¢ uHAeKkcoM "IT
" Ha yeThIpe MOJIHBIX 000pOTa KaKJ0T0 BUHTA HAKJIOHSAIOT OCh BpAllleHHs] HUBEJIUPA 61PAGO.

13. Bpamenuem HaBOMSIIETO BUHTA 3PUTEIBHOM TPYOBl MEPEKPECTHE HUTEH CETKU TOYHO
HaBOJAIT Ha peiiky (puc.10), BpalieHHeM 5JIeBAIlMOHHOTO BHUHTA COBMEMIAIOT H300payKEHUS
KOHI[OB ITy3bIpbKa IIUJINHAPUYECKOTO KOHTAKTHOTO YPOBHSI.

14. bepyt orcuer 1o peiike by TOYKOW NMEPECEUCHUSI HUTEN CETKH.

——b,=1007 mm



Puc. 9. Omcuem no peiike npu HaKioHe OCU 8PAULEHUS HUBEAUDA 8]1€60

b, =1007mm

Puc. 10. Omcuem no peiike npu

HAaKJiIOHE oCU epauienusn nueseaupa enpaso

bH =1023 Mm

b, =1023um

b, +b,

15. Berunensiior orcuer b, = , KOTOpBIH HE JOJDKEH OTAMYaThCs OT OoTcyeTa b He

Oosnee yeM Ha  £3mm, T.e. bCpA—b‘S3MM. [To 3Toif pa3HOCTH MOXHO YyOenuTbcs B

KOPPEKTHOCTH JEUCTBUM MO BBHIMOJHEHUIO TOBEPKH. Ecimn

b, — b‘ > 3MM, TO MOBEPKY CIEAYET
MOBTOPUTH. Y CJIOBHE MOBEPKH CUMUTACTCS BBIOJHEHHBIM, €CIH Pa3HOCTh |b]7 -b ﬂ| <8mm. B
MIPOTUBHOM CITy4Yae BBITOIHSIOT FOCTHPOBKY.

Hcmuposka.

1. OcnabusitoT BUHT 4 W OTKPBIBAIOT KPBIIIKY 7, KaK MTOKa3aHo Ha puc. 0.

2. UInuneBoit OTBEPTKON OCIAOISIOT OJUH U3 BEPTUKAIBHBIX UCIPABUTEIbHBIX BUHTOB 6
LUIMHIPUYECKOTO YPOBHSI.

3. BparmieHneM ropu30HTaIbHBIX UCTIPABUTEIbHBIX BAHTOB 5  YPOBHS IEPEMEIIAl0T KOHEI]
ompaBbl 8 YpOBHS K BU3UPHOM OCH 3pUTEIBHOM TpYObI, ecnu pasHocts b, —b, >0, u ot

BU3HUPHOH OcH, eciu pa3HocTh b, —b, <0. Ilocne 10CTUPOBKU MOBEPKY CIEAYET TOBTOPUTb.



IloBepka Ne 4. YcioBue MOBEPKU. Yeon v medcoy npoekyusimu Ha 0meecHyro nioCKOCmb

OCU YUTUHOPUYECKO20 KOHMAKMHO20 YPOGHS U SU3UPHOL OCU 3PUMENbHOU MpPYObl He 00IMHCEH
npegvltuiams 11"

[ToBepky BBIIOJHSIOT CIIOCOOOM 0801iH020 HUgeauposanus ""'eénepéo’’.

JIJ1s BBITTOJTHEHHS TIOBEPKH BBIOMPAOT COTIACHO cxeMe (puc. 11) nBe Mapku, 3aKpeIICHHBIC
Ha reoJe3nYeCcKuX CTOJI0ax.

[Ipumeyanue. CTyneHTHl, pabOTAONIME HA TEOJAE3MYECKUX CTOI0ax ¢ HoMmepamu 1 - 7,
UCIONB3YIOT MapKH, I[BET KOTOPBIX OTIMYAETCS OKpacku cTojba. CTymeHThl, paboTarolue Ha
re0JIe3NYECKUX CTOJI0aX ¢ HoMepaMH 8 — 14, HCTIONB3YIOT MapKH, OKpAIIeHHBIE B I[BET CTOJIOA.

IMopsinok IeWCTBUM DO BBITOJHEHUIO MOBEPKU  Nod.

1. YcranaBiamBalOT HUBEIHP Ha TEOAE3UYECKOM CTOJOe ¢ HOMepom "A" (puc. 12) n
NIPUBOJIAT OCh BPAILICHHSI €r0 B OTBECHOE MOJIOKEHHE. J[jst 3TOT0 BpameHneM noabEMHBIX BUHTOB
MIOJICTaBKH MTEPEMEIIAI0T My3bIPEK KPYTIIOTO YPOBHS B HYJIb - ITYHKT.

2. HageBaroT KpbIlliKy Ha 0OBEKTUB TaK, YTOOBI OJIMH U3 IITPUXOB (KOPOTKHUI ), HAHECEHHBIX
Ha KPHIIITKE, PACIIONIOXKUIICS BEPTUKAIBHO, a IPYTroi (JITMHHBIHN ) — TOPH30HTAIBHO.



Hanno

Puc. 11. Cxema nusenupyemulx 1uHuil

-12 -



Puc. 13. U3mepenue evicomul Hugeaupa i

Puc. 12 Huegenuposanue
aunuu A-B

3. [ToBopauuBatoT
3pUTENBHYIO TPYyOy BOKPYT
OCH  BpallleHUS HHBEIUpa
TaK, YTOObl KOPOTKHUM IITPUX
pacIoOKUIICSA Ha OTBECHOMU
JIMHUHU, MPOXOAAUIeH uepes



-13 -

4. Ha BbICIIYIO TOYKY MapKd OTBECHO YCTaHABJIMBAIOT JIMHEWKY, HYJIb MUUIMMETPOBOMN
IIKaJIbI KOTOPOU JTOJDKEH OBITh OOpalleH BHU3, K MapKe.

5. Bpamienue »57€BallMOHHOTO BHHTa COBMENIAIOT HW300pa)K€HUS KOHIOB IY3bIpbKa
UIMHIPUYECKOT0 KOHTAKTHOTO YPOBHSI.

6. C mOMOIIBI0 TOPU30HTAIFHOTO IITPHXA KPBIIKH OOBEKTHBA OEpyT OTCUET IO IIKaje
JUHEWKH i7 J0 JECATHIX JOJIeH MUJUTUMETPA U 3alUCHIBAIOT €ro B KypHaI (Tadu. 2 u 3).

7. CHUMAIOT KPBIIIKY, JTUHEUKY TIEPEHOCIT Ha CTOJO ¢ HomepoM "B" (cM. puc.12), rae eé
YCTaHABIWBAIOT HA MapKe C MOMOIIbI0 KpOHIITeHHA (puc.14) uimu ynepKuBaroT PyKOH.

TR
\'\’}'\\?\\Qi\\\\\\\\\\l.

Puc. 14. Yemanoexka aunenxu na cmonoe '"B'.

HaBonsar 3putenbHy0 TpyOy Ha JIMHEWKY W, COBMECTHB H300pakKCHUS KOHIIOB IYy3bIpbKa
[WIMHIPAYECKOTO KOHTAaKTHOTO YpPOBHS, OepyT OTCU€T b; mo mkane JUHEWKH 0 NeCATHIX
muuuMeTpa (puc. 15). OTcuér 3anuchIBaroT B )KypHaI (cM. Tabm. 2 u 3).

8. HaxomsaT pa3HOCTh OTCYETOB M, B3ATHIX 10 JaJbHOMEPHBIM HHTAM (CM. pHC.
b
15). ITo popmyne D =100-n ompenenstor paccTossHue Mexay croadbamu "4 "u "B".

9. YcranaBnuBaloT JIMHEHKY Ha cTosioe  "B'" HONEM HIKaNbl BBEpX.



10. CoBMecTHB H300pa)XCHHs KOHIIOB ITy3bIpbKa MHJIMHIPUYECKOTO KOHTAKTHOTO YpPOBHS,
OepyT OoTCUéT b, Mo mIKane JUHEHKH 10 AeCATHIX Aosiel MuuuMmerpa (puc. 16) u 3anuchiBaroT

ero B XypHas (cMm. Tabm. 2 u 3).

Puc. 15.
- o
- 10

MM;
- 10

)

!

L

ol

H]

[}

Omcuémul no wKane TUHeuKu:

[

A

cpenHei ropusoHTaibHOM HUTH  102,3  MM;

I

BEPXHEW JAJIbHOMEPHOW HUTH 87,3
== HIDKHEH JaJIbHOMEPHON HUTHU 117,3 mm.
Paccrosnune D=100-(117,3-87,3) =3,0mm.




Puc. 16. Omcuém no cpeoueii 20pu30HmMaibHOU HUMU CEMKU

b, =159,2mm

11. HazmeBaroT KpbIIKY Ha OOBEKTHUB.

12. YcranaBiMBaIOT JMHEHKY Ha Mapky cTojba ¢ HoMepoMm "A" HOIEM MIKanbl BBEpX
(puc.17). bepyt oTcuér i, mo mIKajge JUHEUKH C MOMOILBIO TOPU30HTAIBHOIO HITPUXA KPBIIIKH

00BEKTHBA JI0 IECATHIX JI0JICH MIJIZTUMETPA M 3aHOCST €T0 B )KypHai (cM. Tadm. 2 u 3).

Ao ok

[




Puc. 17. H3mepenue evicomovt nueenupa i’

13. B xypnHane (cM. Ta0u. 2 1 3) BBIIOTHSIOT CIIEAYIONINE BEIYUCICHHUS:

1) HaxomAT cyMMBI OTCUETOB
Dl=ij+i, Y. 2=b+b, (1)
C KOHTPOJIEM
> 12 <05 ®)
2) omNpenensIoT NPEBbIILIECHUS
h =i —b, h=b—i 3)

C KOHTpOJIEM ‘hl -~ hl‘ <0S5mum u Y 1=»2=h—h; (4)

3) BBIUUCISIOT CPeAHEE MPEBBIICHNE HUBEIUPOBAHUS TUHUN A — B

hy =t (5)

Tabmuma 2

XKypnan HaOM0IEHUH U BBIYMCICHUS OTPEIIHOCTH X

Ortcuersl [Ipe | Cpennu | Cxema

BI- € HaOJIFOIEHU .
10
. IIEHU | MIPEBBI
JINHENKE q S —
Brruncnenue
g a t b h cp. X
S S Z h
T s (=
A B L b, hy hy,




2 (X2
1 1
B A L | b, h, hy
l L tnrhy
) S
i | b K, p-
'
a0
75
Z Z 4 h// _ho
3 b= —
HusenuposaHue 1ocie F0CTUPOBKH by=b+x=__
B A i | by hy hy X =h+he=__
|
Bl by |
N
2 |26
5

[Ipu coGmonenun ycnoBuii (2) u (4) HuBenupoBaHue JuHUHM A — B, T.e. HUBeIMpPOBaHUE
JIMHUAU B TIPSIMOM HAIPaBICHUH, CYUTACTCS BHIMOJIHEHHBIM BEPHO.

14. Ilepenocsat HuBenup B T. B (puc.18) u MOBTOPSIOT ACHCTBUS ITYHKTOB 2—12. Ilpu
9TOM OTCYETHI 10 JUHEHKE, TOKa3aHHbIE B Ta0JI. 2, 0003HaUeHBI HHACKCOM "2", T.€.:

i,,b, —OTCUYETHI IO 1LIKaJIE JIMHEWKU C HOJIEM, OOpalIEHHBIM BHU3;
i,,b, —OTCUETHI IO 1IKaJIE JINHEWKU C HOJIEM, OOpalIEHHBIM BBEPX.

B xypHaJie BBINOIHAIOT CIEAYIOIIME BBIYUCICHUSA:

- HaxXo4dT CYMMBbI OTCUYETOB

D3=i,+i,, D 4=b,+b, (6)
-17 -

C KOHTPOJIEM

\Z 4— 23\ <0,5mm; (7)



S .F_/_ ______ };,. g
b, ( b, L
I 0
A
| D
|

Puc. 18. Hugenupoeanue nunuu B — A

- BBIYUCIIAIOT PCBBIIIICHU A

h,=1i,—b,, h,=b, —1i, (8)
C KOHTpOJIEM
\h;—hz\so,sm no Y. 4= 3=h—hy; 9)
- HaXOJIAT CpellHEee MPEBBIIICHNE HUBEIUPOBAHUS JIMHUN B — A

(10)

15. BblYMCHASIOT yroa Vv HENapauIebHOCTH BU3MPHOM OCH 3pUTENBHONW TPYOBI U OCH
WIMHAPHYECKOT0 KOHTAKTHOTO YPOBHS 10 (hopMmyJie

V= 2w 206265,

MM

(11)

rae



h, +h,

(12)

- TOTPenrHoCTh B OTCUETAX MO JUHEeWKe (cM. puc. 12 u 18).

-18 -

16. Beruucnstot nipeBbilieHre A, cBOOOAHOE OT BIAUSHUA yria (V) HemapauieTbHOCTH OCH
YPOBHS U BUBUPHOUN OCH

h = hy —ho
2
(13)
VYcnoBue NOBEPKHU BBIIOJIHEHO, €CIIH
\x\s4DMM, WIN |V|£11" (14)
75
IOcTupoBKa.
1. BBIUHCISIOT BEPHBIN OTCUET
by, =b,+x.
(15)
2. Bpamenuem sneBanimoHHOTO BUHTa 12 (cM. puc. 1) ycTaHaBIMBAIOT ATOT OTCUYET IO
JIMHEWKE.
3. OcnabuB OAMH W3 TOPU3OHTAIBHBIX HCIPABUTENBHBIX BHUHTOB 5  IIMJIMHIPUYECKOTO
KOHTAKTHOTO YypPOBHS, BpAIEHUEM BEPTUKAIbHBIX HCIPABUTEIBHBIX BUHTOB 6

COBMENIAIOT N300pakeHMs KOHIIOB Ty3bIpbKa (CM. puc. 6).
[Tocre FoCTUPOBKH, HA CTAHIIMK B T. B BBITIOJHSFOT KOHTPOJIBHBIE H3MEPEHHSI TI0 ITPOrpamMme,

yKa3aHHOH B myHKTax 2 — 13. OTCU€ThI 110 TMHEHKE MPU 3TOM MMOKa3aHbI B Ta0J. 2 C HHIAECKCOM
"3" T.e.!

iy, b, —OTCYETHI 11O JINHEWKE C HOJIEM ILIKaNbI, OOpallleHHBIM BHU3,

Iy, b, —OTCUYETHI IO IMHEWKE C HOJEM IIKANIBI, OOpaIICHHBIM BBEPX.

Beruucnstor:
1) cymmbl OTCUéTOB Y S=i +i;, D 6=b,+Db, (16)
C  KOHTPOJEM ‘Z 5- Z 6‘ <0,5mm; (17)

2) TPEBBIMICHUS



hy=i;—b,, hy = b, — i (18)
C KOHTpOJIEM ‘h3 - h3‘ <0,5um (19)
" > 5= 6=h—hs;
(20)

3) cpenHee npeBbIieHNEe (KOHTPOIBHOE)

hy +
h[{ —_3 2 3 ;
@2y
4) ucHpaBlIeHHOE 3HAYEHHE YIaa V.
V=X,
D
(22)
e x =h+h, p =206265", (23)
IIPU 3TOM TIPOBEPSIIOT, YTOOBI
‘x ‘ = ———MM

(24)
[Tpu BeIMONIHEHUY ycioBus (24) CUUTAIOT MTOBEPKY 3aKOHYEHHOM.

[Tpumep odopMiICHHUS Pe3yJbTATOB TOBEPKH, BBITOJHEHHOW B JIA0OPATOPHBIX YCIOBHSIX,
npuBenEH B Ta0I. 3.

Tabmuma 3

KypnHan HaOmro1eHUH TpU BBITTOJIHEHUH TToBepKu Ne 4

Orcuetsl IIpe | Cpennue | Cxema
BI- HaOIIOEHUS
o IIPEBBHIIII
. LIEHU | eHUsd
JIMHENKE g
- h cp.
< s |! b Beruncnenue
) 53
= = X
o o h
T T




3 b 2 Do+ D +520 | s n
124 1117,9 | 112,7 | 5,2 - >
7 3 5 r = 4
f 82,8 |87,6 |48 23mm,
) R D=38n
200,7 |200,3
4D | 75 =
12 D 2) D19 20,40 |02 um
3V 11143 | 1146 |03
bo=1169
7 3) . o
! 86,3 85,8 0,5
h=+2,70
Y ? BTAY}
200,6 |200,4
x'=40.1
MM
HuBenupoBanue nocie 10CTUPOBKU v'=+49"
12 D 2 D19 -2,60
3V 11142 | 116,7 | 2,5
4) 3) 8) -
! 86,5 83,8 |27
5) 6)
200,7 |200,5

B Ttabmuue mmdpamu
COOTBETCTBYIOIIAS TPOTPAMME BBITIOJTHCHHS ITOBEPKH.

1)

9)

IMOKa3aHa IMOCJICAO0BATCIIbHOCTE 3allMCh B JXYpPHAJIC,

3. IIposoxkeHue HUBEJHUPHOTO X012 B JIA0OPATOPHBIX YCJIOBUAX

3aoanue.

1. Ha kaxmoli craHmuu OTHAOMIOMATh JBE CBA3YIOIIME W OJHY IMPOMEXKYTOUYHYIO TOUKH
MPOKJIABIBAEMOT0 TI0  Tpacce
COOTBETCTBYIOIICH HA MECTHOCTH OJJHOMY KHJIOMETPY U OIUPAIOIIETOCS Ha JIBA perepa.

HUBCJIUPHOTO XOJa,

2. BobimonHuTh 00pabOTKY XKypHaIa FreOMETPUUECKOr0 HUBEIHPOBAHUS.

3. TloctpouTs mpoduiIb TUHUKU MECTHOCTH TIO TPAcce aBTOIOPOTH.

4. BBINONTHUATE NPOEKT MPOUIIS TPACCH ABTOI0POTH.

3.1.TpeHnpoBoYHbIe HAOIIOAeHUS HA CTAHLIMU

aBTOMOOWJIBHOW JOPOTH  JJIMHOM,



3.1.1. YcTaHOBUTh HUBEIHP Ha Te€0JE3WYECKOM CTOJI0€ M MPHUBECTH OCh BPAICHUS €0 B
OTBECHOE TMOJIOXKEHHE, T.€. BPAILIECHUEM MOAbEMHBIX BUHTOB 2

(cm. puc. 1) moacTaBku 3 MPUBECTH My3bIPEK YCTAHOBOYHOTO (KPYTJIOTO) YpOBHS 14 B HYyJb —
MyHKT.

3.1.2. BpaimenuemM AUONTPUMHOTO KOJIBIIA OKYJIApa 8 JOCTHYb YETKOTO M300paKeHHS HUTEH
CETKH 3PUTEIbHON TPYOHI 6.

3.1.3. OtHabmonarh ABE CBS3YIOIIME (3aTHIOI W TMEPEIHION) TOYKH HUBEIUPHOTO XOja B
[IOCJIEJOBATEIHLHOCTH:

- B34Tb OTCUET @’ MO YEPHOU CTOPOHE PENKH, YCTAHOBJICHHOM B 3aJHEHN TOUKE X0/1a;
- B34Tb OTCUET b" 1O 4EPHON CTOPOHE PEIMKU, YCTAHOBIIEHHO! B IIEPEIHEN TOUKE X0/1a;
- B34Tb OTCUET b" 1O KpacHOM CTOPOHE PENKH, YCTAHOBIECHHON B IIEPEIHEN TOUKE XO0/a;

K

- B3ATb OTCUET @" 110 KPAaCHOM CTOPOHE PEHKH, YCTAHOBJIICHHOW B 3aJJHEH TOUKE XOMA.
Brumanue! Jlns B34THS OTCUETOB IO peikaM HEOOXOAUMO:

a) npuOIMKEHHO, OT PYKH, C TOMOIIBI0 MeXaHndeckoro Busupa 10, 11

(cMm.  pwuc. 3) HaBecTH TPYOy Ha PEUKY;
0) BpaleHueM KpeMalibepbl 9 1ocTHYb YETKOTO U300paKEHUS JCICHUN PEeHKH;
B) 3aKpENUTh 3PUTEIbHYIO TPYOY 3aKUMHBIM BUHTOM 4;

I') BpalICHUEM HABOJSALICTO BUHTA S5 3PUTENBHON TPYObl BBHIMOJHUTH TOYHOE HABEICHUE
(6usuposanue) TpyOBI HA peiiKy (cM. puc. 3);

1) BpaIlCHHEM »JJICBAlMOHHOTO BUHTA 12 (cM. puc. 1) coBMecTuTh M300pakeHUs KOHIOB
y3bIpbKa HUJIMHIPUYECKOIO0 KOHTAKTHOTO YPOBHS (CM. puc. 3);

€) B3ATh OTCUET MO peKe B MIJIUMETPAX (CM. pHC. 3) IIPU IOMOIIU CPEIHEN TOPU3OHTAIILHON
HUTH CETKH HUTEH 3pUTEIHLHON TPYOBI.

3.1.4. Orcuétsl 3anMcaTh B HUBEIUPHOM XypHaie (Tabu. 4 u 5).

3.1.5. HailTu pa3HOCTH OTCYETOB, B3SATHIM IO KPACHBIM M YEPHBIM CTOPOHAM pEEK,
YCTaHOBJICHHBIX B 33JIHEH U NepeHel ToUKaX HUBEIUPHOTO X0/, o (popmynam:

A =a"-a’, A, =b"-b"
(25)

C KOHTPOJIEM |A2 - A1| < Smm.

(26)

3.1.6. Beruucnuth NpeBbINICHUS, onpeneiaéHHple Mo 4€pHbM ( A*) wm  kpacHBIM ( A")
CTOpOHAM PEEK



h*=a"-b",
27)

C KOHTPOJIEM

h* —h'|<S5mm, h"=h"=A,-A,.
Tabnuna 4
KypHan reomMeTpu4ecKkoro HUBEIMPOBAHUS
Otcuérel 1o | [IpeBbiien | Cpennue
perikam ust MIPEBBILLICHUS
g
. 3| g
5| &8 x| % =2
S |2 2| 5|2 &%
= = 1+ — + —
T |E |8 | 8| B
TpeHupoBoYHbIE  HaOMIOJCHUS  Ha
CTaHLIUU
D) 2) 7) 7) 9) 9)
a* | b* +h" | =h" | +h —h
8 IIK' 5 i &
4) 3) 8) 8)
a“ | b* +h" | —h"
IIK 6
5) 6)
A] AZ
10)
c‘t
IK
5+50

h* =a" -b"

(28)

[Tpu He BeIMOMHEHUHN yClIoBUM  (28) HaOII0/IeHNEe HA CTAHIIUU CIIEAYET MTOBTOPHUTD.

3.1.7. Berauenuts cpejiHee NpeBbIieHue (A, ) Ha CTaHIMK MEXK/TY 3a/IHEH U [IEpEIHEH TOYKaMu

xozda

(29)
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3.1.8. B3saTb oTcuéT (¢*) 110 4€pHOM CTOPOHE PEUKH, YCTAHOBICHHOW B IPOMEKYTOUHOM TOUKE.

UwuCleHHBIA MPUMEDP BBITOJIHEHUS TPCHUPOBOYHBIX HAOJIOJICHUH HA CTaHIIMM TPHUBEICH B
TadII. 5.

Tabmuna 5

XKypHan reoMeTpu4ecKoro HUBEJIUPOBAHUS

Otcuérel 1o peiikam | [IpeBbimie | Cpennue

HUSA MPEBBILLICHU
Hhcp.
h
3a7He | Iepe | mpo
u ITHEH | MEX
yTO4
HOU
+ _ + _
[a}
o Q b c
(0] (0] &
= | 2 @
o o Za
o o &

TpeHnpoBOYHEIC Ha6J'IIOI[eHI/I5[ Ha CTaHIIUH

0 2) 7) 7) 9) 9)
8 IIK 5 0766 | 2347 1581 1582,
5
4) 3) 8) 8)
I[IK 6 | 5448 7032 1584
3) 6)
4682 | 4685
10)
TIK5+ 1142

50

3.2.006paboTKa :KypHaIa reoOMeTPpHUYeCKOTr0 HUBEJIMPOBAHUS
B nuBenupuom xoze 14 craniuit. OTcueTsl 0 peiikaM, B3AThIE Ha KaXKI0M CTaHIINH, JaHbl

B XKYpHaJIC HUBCIIMPOBAHUA U UI BCCX CTYACHTOB OJMHAKOBLI.

O0paboTKy KypHaJia BRIOTHSIIOT B CIEAYIOMIEH MOCIeI0BATEIILHOCTH.



3.2.1. BBINOJHSIOT BEIYMCIICHUS HA KaXXI0M CTAaHIIMU corjacHo myHktam 3.1.5—3.1.7.
3.2.2. Ha xaxmoi cTpaHuUIle )KypHaJia BBITIOJHSIOT KOHTPOJbHBIE BEIYUCICHUS 110 (hOpMyJie
riue Ay:2=A,:2=A,,

(30)

A, =Za—2b;

(31
A, = Z “h +Z “h;

(32)
A5 = Z +hcp. + z _hcp.;

(33)

Z a - cymMMa OTCYETOB I10 YePHOU U KpaCHOW CTOpOHAM peeK, YCTaHABIMBAEMbIX B 33 IHUX JJIS

CTaHIIMH TOYKAX X0/a;

Zb - CyMMa OTCYETOB I10 YEPHOU U KPACHOIN CTOPOHAM PEEK, YCTAaHABIMBAEMbIX B MEPEIHUX

JUISL CTAHITMM TOYKaX X0J1a;

Z “h n Z “h - CyMMBI IPEBBIIICHNH, BEIYMCISCMBIX Ha KaKIOH CTAHIIUHU 10 HopMyiam
(27);
z +hcp_ u Z “h,, - CYMMBI CpPEIHMX NPEBBINIEHUH, BHIMUCISAEMBIX HA KAKIOH CTAHIMK T10

dopmyne (29). Pe3ynbraThl KOHTPOIBHBIX BBIUMCIEHUI 3aHOCAT B J)KypHAJ COTJacHO Talid. 6 u
7.

3.2.3. BBUUCIAIOT CyMMY CPEAHUX MPEBBIIIECHUN MO XOAY

Dh, =D A

(34)

3.2.4. OmnpenensroT BEICOTHYIO HEBS3KY (f4) Xoaa
ﬁl = thp. _(HK _HH)’
(35)

rae H,, - BbICOTa pelepa B HaYajIe X01a;
H , - BbICOTA pelepa B KOHIIE X0a.

3.2.5. CpaBHUBAIOT NOJTYYEHHYIO HEBA3KY f, C IpeIeIbHON HEBA3KOM
Af, =%10-4/n,
(36)

rI€ # - YHCIO CTAaHLIHH B XOJE.



Hessi3ka Xxofa f, He JOJDKHA MPEBBILIATH MPEACTIbHOM HEBSI3KU Af, ,

T.C. | fh| < Af,.
(37)
3.2.6. BbINOIHAIOT ypaBHUBAHUE XOJa.

Jl1s1 3TOrO BBIYMCIISIOT MONPAaBKU U, B CPEIHUE MPEBBIIICHUS, ONPEIEICHHbIE Ha KaXKJ01
CTaHIUU, IO popMyIIe

_

n

v,
(38)
ITonpaBku okpyrisitoT 10 0,5 Mm U 3aIUCHIBAIOT B )KYpHAJ HaJl CPEIHUMU IIPEBBIICHUSIMH.
Ilpumep pacnupeneneHunss BBICOTHOW HEBA3KH.

[TycTb 3HaueHHE HEBA3KH OKa3aJloCh paBHOM  f, = +33.mm.

Torma v, :ﬂ =

' T —2,35MMm WK OKPYTIEHHO U, =—2,5MM.

Han Bcemu npoOHBIMY 3HAUEHUSMU CPEIHUX MPEBBIIICHUN CIeIyeT 3aucaTh 3Ty BEJIMYUHY
MOTIPaBKH, a HA/l 3HAYCHUSMH CPEIHUX MPEBBINICHUH, BEIPAKCHHBIMU LIETIBIMU YUCIIaMU, Oy1eM
Yepe10BaTh MOMPABKHU B BUJE IIEJIBIX YUCEN, OTIMYHBIX OT TaHHOM Ha +0,5mm, T.€.

v,=—2MmM U U, =-3MmMm.

CyMMa Bcex MONpPaBOK JOJKHA ObITh PAaBHOW HEBSI3KE f, C MPOTHBOIOJOKHBIM 3HAKOM,

T.C. Zuh =—f,.
(39)
3.2.7. BBIYHCISIOT BBICOTHI CBA3YIONIMX TOYEK HUBEIMPHOTO X0/1a TI0 hopMyiie

H,., =H, +(hcp. +0,),
(40)

roe i=1,2,3,....— HOMepa CBS3YIOIMUX TOYEK XO]Ia, hcp‘ — CpelHEe MPEBBIIMICHUE HA CTaHIUU

MEXY CBSI3YIOUIMMH TOUKAMHU.
Ha xaxmoil crpaHuie >XypHana BBICOTHI CBSI3YIOIIMX TOYEK OINPEAENSIOT C KOHTPOJEM

Ag—As=)v, (41)

rae Ag=H—Hy;
(42)



H, - BpICOTa IOCIIEHEN HA CTPAHMIIE CBA3YIOUICH TOUKH; [, - BBICOTA IIEPBOM HA CTPAHMIIC
CBA3YIOLICH TOYKY; Zuh - CyMMa IIOIIPaBOK B CpEJHUE IIPEBBIIICHHUS HA CTpPaHULLE.

3aKIJIFOYUTEIILHBIM KOHTPOJICM BBIYHUCIICHHA BBICOT CBA3YIOHNIUX TOYCK HUBCIUPHOIO XOIa
SABJIACTCA COBIIaACHHEC 3HAUYCHUA BBIUHMCJIEHHOM BBICOTHI pericpa B KOHIC XO0Ja € €Tro SaHaHHOﬁ

BEJIUYNHOM.

3.2.8. BBIUUCHAIOT BBICOTHI MPOMEXKYTOYHBIX TOUEK HUBEJIUPHOTO XO/1A.
_ Y
H c— H ru. ~ €
(43)
rjae H, , - TOpU30HT mIpuOOpa, T.e. BBICOTA JIMHUM BHU3UPOBAHUSA Ha JIAHHOM CTaHIUM;

H,.,=H,, +a"; H ,, -BBICOTA 337IHEH TOYKHM XO/Ja HA CTAHLUHM; a' - OTCYET 110 YEPHOI

Y

CTOPOHE HHMBEJIUPHON PEUKH, YCTAHOBJIEHHOW B 3aJHEW TOYKE XO0/a; C¢' - OTCYET MO YEPHOU
CTOPOHE HUBEIUPHOU PEUKU B IIPOMEKYTOYHOU TOYKE XO1a.
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