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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa juisa peanuzauuu B 2023 - 2024
y4aeOHOM TOJTy Ha 3acefaHuu kadeaprsl ['eonoruu, MapKIeinaepcKkoro aeia 1 000rameHus

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I/I.A.?panH

Pabouas nporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3acenanuu Kadeapsl ['eosoruu, MapKIeHaepcKoro aeia u 00orameHus

[Ipotokom ot 20 r. Ne

3aB. kadeapoii I/I.A.?panH

Pabouast mporpamMmma repecMoTpeHa, 00cykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKIeiiiepckoro ieia u 00orameHus

[Ipotokom ot 20 . Ne

3aB. kadeapoii I/I.A.?pI/IH_II/IH

Pabouas nporpamma nepecmotpena, odcyxaeHa u ogodpena st peanuszanuu B 2026 - 2027
yueOHOM roy Ha 3aceqanuu Kadeapsl [ 'eonoruu, MapKieiiepcKkoro aeia u 00orameHus

[Ipotokom ot 20 . Ne

3aB. kadeapoii I/I.A.?pI/IH_II/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eog0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 . Ne
3aB. kadenpoit N.A. I'pumun

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peaymsanuu B 2028 - 2029
y4eOHOM rojy Ha 3aceqaHuu kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadenpoit I/I.A.?pmmml




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Js TOPHOTrO HMH)KEHEepa-MapKuenaepa aHau3 TOYHOCTHU
MAapKIIEHIEPCKO-TEOIC3UUECKUX HM3MEPEHUM SIBISETCS Ba)XKHEWIEW W3 JUCHUIUIMH. BoBpewms
BBISIBJICHHBIE OIMUOKU TPU MapKIIEHISPCKUX H3MEPEHUSX M MPABUIBHO 3alPOCKTUPOBAHHBIC
MapKIIeHIEpCKUEe CETH SIBISIOTCS OJHOW M3 MPEANOCHUIOK palMOHAIbHOW M 0Oe30IacHOiM
pa3pabOTKU MECTOPOKICHUS.

Lenbto mpenogaBaHusl AUCUUIUIMHBI SBISETCS (OPMUPOBAHUE Y CTYAECHTOB MPOYHBIX
3HaHUH 00 aHaiM3e M OIEHKE TOYHOCTH pPe3yJIbTaTOB MAapKIICHIEPCKO-TE0IE3NIECKUX
W3MEPEHUIl, IPUBUTHS HABBIKOB BBIMOJTHEHUSI HEOOXOAUMBIX BHIUHCICHHIA.

2 MecTo TMCUMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

JucuuiuinHa AHanu3 TOYHOCTH MapKIIEHAEpCKUX padoT BXOAUT B 4acTb y4eOHOIO
wiaHa (GOpMHPYEMYI0 YYaCTHHKAaMH 00pa3oBaTeNbHBIX OTHOIICHHWH 00pa3oBaTeIbHOM
HPOTrpaMMBl.

Jns  u3ydeHWs  JUCLUUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLUILIUH/ IPAKTUK:

Maremaruka

I'eone3us u mapkuieepus

WNudopmaruka

®dusnka

HauepratenbHas reoMeTpusi, MH)XEHEpHasi U KOMIbIOTepHast Tpaduka

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

KommiekcHoe ucnonb30BaHKe IPUPOTHBIX PECYPCOB

Mapkieligepckoe odecrieueHue 6e30MacHOCTH BECHUS TOPHBIX paboT

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILINHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynbprare ocBO€HUS TUCHMIUIMHBI (MOAYJS) «AHAIM3 TOYHOCTH MapKUIEHIepCKUX
paboTt» o0yUaromuiics JOJKEH 001a1aTh CIeNYOIAMUA KOMITETEHIIUSIMH:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

[1K-1 CnocoOeH BBINOJIHATh WHKEHEPHO-TE0/I€3MUECKE HM3BICKaHMsI, TUIAHUPOBATh pPa3BUTHE
TOPHBIX PalOT, OCYLIECTBIATh MapKIIEHIEpPCKUH KOHTPOJb COCTOSHUS TOPHBIX BBIPaOOTOK,
3aHUM COOPYKEHUM M 3E€MHOM IOBEPXHOCTM Ha BCEX JTallax OCBOCHHsS M OXPaHbl HENp C
o0ecreyeHreM MPOMBIIIEHHON U 9KOJIOTHYECKON 0e3011acCHOCTH

IK-1.1 CocraBnsger NpoEKThl IMPOU3BOJACTBA MApKUIEHIEPCKUX U TE€0NE3HMUECKUX
paboT, OCYIIECTBISIET KOHTPOJIb 32 BBIOJIHEHUEM U3bICKAaTEIIbCKUX paboT

[1K-1.2 [Inanupyer pa3BUTHE TOPHBIX PAaOOT U KOHTPOJIUPYET COOTBETCTBHUE
(haKTUYECKOT0 pa3BUTHUS TOPHBIX pabOT MPOEKTaM U KaJIeHAapHBIM IJIaHAM

[1K-1.3 OOGOCHOBBIBAET M HCIIOJIb3YET METO/IbI TEOMETPU3AIIMH U TPOTHO3UPOBAHMS
pa3MelleHys IoKa3aTeaed MECTOPOXKAECHUS B IPOCTPAHCTBE

[1K-1.4 AHanmu3upyer ¥ THUINM3UPYeT YCIOBUS pa3pabOTKM MECTOPOXKACHUH
TOJIE3HBIX UCKOMAEMBIX JUISI UX KOMIUJIEKCHOTO MCIIOJIb30BAHMSI, BHIITOJIHSAET
pa3IMYHbIE OLIEHKH HEAPONOIb30BaHUS

[IK-2 CrnocobeH  BBINOJHATH  MapKIIEHIEPCKO-TeoJie3nuecKue  paboThl,  OMNpeAessThH
IIPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTEPUCTUKU COCTOSHUS 3€MHON TIOBEPXHOCTH M HEJp,
TOPHO-TEXHUYECKHX CUCTEM, ITO/I3EMHBIX U HA3eMHBIX COOPY>KEHHI 1 0TOOpaXkaTh




WH(HOPMAIIHIO B COOTBETCTBUU JICHCTBYIOIIUMU HOPMATHBHBIMHU IOKYMEHTAMHU

[1K-2.1

Hcnonb3yeT 3akOHBI M WHBIE HOPMATHUBHBIC IMPABOBBIC aKThl B 00JAaCTH
Te0JOTMYECKOT0 U3YUEHHs, UCTIOIh30BAHUS U OXPAHBI HEJIP U OKPYKaroIIei
Cpe/bl; HOPMATHBHBIC TPABOBBIC aKThI, PYKOBOIAIIME, METOIWYCCKUE U
HOPMATUBHBIC MaTEepPHAJIbI, KACAIOIIMECS NEATEIHbHOCTH MapKIIeHIepCcKon
CIY)KOBI;

[1K-2.2

OCYH_IGCTBHSIGT H€06XOI[I/IMBI€ MﬂpKIHGfII[GpCKHG KaMCpPaJIbHBIC U ITIOJICBBIC
pa6OTBI, O(bOpMJ'IHeT IMPOU3BOACTBCHHYIO TOKYMCHTAIIUIO KU OTUCTHOCTDH

[1K-2.3

Hcnonb3yer  reomHGOpPMAIIMOHHBIE  CHCTEMbI  JUISl  BBIIOJIHCHUS
MapKHie1epckux padbot

[1K-2.4

YcTaHaBIMBaET MPUTOIHOCTh FEOAE3HUECKOr0 000PYA0BaHHUS U TPHOOPOB K
paboTe

[IK-3 CmocobGeH OpraHu30BBIBaTH JACSATEIBHOCTh MOAPA3JCICHUNA 10 MapKIIeHIepCcKoMy
00ecrevyeHHI0 HeAPOTOIb30BaAHMS

[1K-3.1 PazpabGaTpiBaeT W JOBOAMT [0 MCIIOJHUTENEH HapsAasl M 33JaHUS HA
BBINOJIHEHUE MapKIIeHIepCKUX padoT
I1K-3.2 OcymiecTBiseT KOHTPOJIb KauecTBa paboT U oOecreuyrnBaeT MPaBUIbHOCTD

X BBIITOJIHCEHW S UCITOJTHUTCIIAMU




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIINHBI (MOAYJIsA)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacos, B ToM

HHUCIIC:

— KOHTaKTHas paboTa — 55 akaJ. 4acos:

— ayauTopHas — 54 akaJ. 4acos;

— BHeayuTopHas — 1 akaj. 4acos;

— caMmocTosTeIbHas paboTa — 53 akajl. yacos;

— B (popMe npakTHuecKoil moarotoBku — 0 akaz. 4yac;

®dopma aTTecTalluM - 3a4EeT C OLEHKOMN

AynutopHas s s
o | xomrakTHAs pabora E = dopma TeKyLero
=
[0}
Pasen/ Tema § (B akan. yacax) = Bun 5 KOHTPOJIS Kox
g g © | camocrosTeNnsHON | ycHeBaeMOCTH U
JACTIUTIIAHEI > £ = .. | KoMITeTeHIIH
O 5 2 5 paboThI IPOMEKYTOUHON
1ab. | mpakT.
Tex. | EaH E '}’é aTTECTaIUK
1. OueHka TOYHOCTH IMOJNOKEHHS
IYHKTOB MapKIeiepckoi
OTIOPHOM CETH
1.1 OOmme TOJOKECHUS.
ITorpemHoct  KOOp-IUHAT
nocieaHen TOYKHU
CBOOOIHOIO Wsvuere
HOJU-TOHOMETPUYECKOTO YHoHY
XoMa B 3ABHCHMOCTH OT OCHOBHOI1 1 Brmonaenne n
OTIOJIHUTEIBHOU 3alMTa
MOTPEIIHOCTH  M3MEpEHUs 1 1 4 |7 = .
p— " S JUTEPATYpPHI IO MPaKTHYECKOH
) HCIIUIUINHE a00ThI
TorpemHocTs  MONOXKEHUS AHCHL . P
. KOHCTICKTA JIeKIIHit
nociemHeH TOYKH
cBOOOHOTO
HOJIITOHOMETPUYECKOTO 7
xoJza
1.2 BnusHHE MOTPEIIHOCTH
HACXOLHOIO JAUPEKLMOHHOTO
yIila Ha OMMOKY MOJIOKEHUS "
o 3ydeHne
nocyetHen TOYKH yHeHH
CB06OHHOTO xoz1a OCHOBHOH U Brimonnenue u
HorberHOCTS ’ 1 1 29 JIOTIONTHUTEITBHOM 3aIuTa
o IEKHHOHHOM na ' JUTEPATYpPHI 110 MIPaKTUIECKOU
mop60171 CTOp}(I)I;-IBI JVCIUTIINHE, paboTs
CBOBOHOTO KOHCTIEKTa JIEKIUI
TMMOJIMTOHOMETPUIECCKOT'O
xoza




13 Cpennue

KBaJIpaTHYECKUE
MOTPEIIHOCTH  KOOpJAMHAT
MOCJICTHETO IIyHKTa
MOJIMTOHOMETPUYECKOTO
xoza pu HaAJTMYUN
HAa4aJbHOW M  KOHEYHOH
THPOCTOPOH. CKII
P P Nzydenne
TIOJIOKEHUS MOCJIETHETO N
OCHOBHOM U Brinonuenue u
MYHKTa N
JIOTIOJTHUTENILHOM 3amuTa
MOJTMTOHOMETPHUIECKOTO 1 1 N
JIUTEPATypPhl O MIPAKTUYECKOH
X0/1a, MIMEIOIIEr0 HECKOJIBKO
JTUCLIUTUIAHE, padoThI
rupoctopoH. IlorpemHocTsh .
KOHCIIEKTa JISKIUH
TIOJIOKEHUS MOCJIETHETO
MyHKTa THPOIIOJIUTOHA.
IlorpemHocTts
JUPEKIUOHHOTO yria
nro0oi CTOPOHBI
MIOJIUTOHOMETPHIECKOTO
XO/la TPU HAIUYUH TIEPBOM
Y MOCJIEIHEW THPOCTOPOH
1.4 CKII xoopauHaT 1000
Nzyuenue
BEPIINHBI YpPaBHEHHOTO .
OCHOBHO¥ U Brimonaenue u
MOJIMTOHOMETPUIECKOTO J——— samuTa
xoma. CKII  momoxxeHust 1 1 .
o JHUTEPATyphl IO MPaKTHIECKON
nocieHen TOYKH
JTUCLIUTUINHE, paboThI
CBOOOIHOIO BEITSIHYTOTO .
KOHCIEKTa JICKIUH
PaBHOCTOPOHHETO XOJ1a.
1.5 Hakomnnenne
MOTPEeIIHOCTe B XoJax
p Nzydenwne
reOMETPUYECKOTO u N
OCHOBHOMH 1 Brinonuenue u
TPUTOHOMETPUIECKOTO N
JIOTIOJTHUTENEHOM 3amuTa
HUBEIHUPOBAHUSI. 6 1 N
. JIUTEPATYPHI 110 MPAaKTUIECKOM
Hakonnenue norpemHocTei
JIHACIHTIINHE, paboThI
B x0/1ax N
. KOHCIIEKTA JICKIMH
CBETOAAJIBHOMEPHOI
TIOJIUTOHOMETPHHU
HWroro no pazaeny 10 9,9
2. Ilpenmpacuer MOTPENIHOCTH
CMBIKaHHsI BCTPEYHBIX 3200€B
2.1 OOmme cBeneHHs O
o B A N3ydenne
cOolikax u X .
o OCHOBHOM U Brinonnenue u
MapKIIeHIepckoM N
JIOTIOJTHUTENEHOM 3amuTa
obecnieuenuu. [lpenpacyer 6 1 .
. JUTEPATYPHI 110 MPaKTUIECKOU
MOTPILHOCTH cOoiiku
JCIUIUIAHE, padoTHI
BCTPEYHBIX 3a0oeB N
. KOHCIIEKTA JICKIMH
BBIPa0OTOK OJJHOM IIaXThl
2.2 Tlpenpacyer HecOOWKH
peap Nzyuenue
BCTPEUYHBIX  3200€B  TIpH N
OCHOBHOM 1 BeimonHeHue u
MIPOBEIEHUU BBIPAOOTKH N
JIOTIOJTHUTENILHOU 3aluTa
MEXIy pa3HbIMH IIAaXTaMHU. 4 1 .
. JUTEPATypPhI O MPaKTHIECKON
IIpenpacuer HecOOWKH mpH
JMCIUTIINHE, paboThl
MPOBEACHUN BEPTHKAIbHBIX N
KOHCIEKTa JICKIUH
TOPHBIX BBIPabOTOK
Wroro no pazaeny 10 2
3. AHamu3  OpPHEHTHUPOBAHUS
MIOJI3€MHBIX CeTel
31 OpueHTupoBaHue
P Up N3ydenne
MOJ3EMHBIX CeTell  uepes o
OCHOBHOM 1 Boinonuenue u
IITOJBHU WJIM HAKIOHHBIE N
JIOTIOJTHUTENEHOM 3aImuTa
CTBOJIBI. IMorpemHocTsh 6 1 .
JUTEPATYPHI 110 MPAaKTUIECKOM
TEOMETPUUYECKOTO
JCIUIUTAHE, paboThI
OpUEHTUPOBAHUS 4yepes

OIWH BepTPIKaJ'II:HLIfI CTBOJI

KOHCIIEKTA JICKIIUI




3.2 [MorpenHocTh

Nzydenne
OpUEHTUPOBAHUS .
o OCHOBHOU U Brimonnenue u
MOJ3EMHBIX CceTel uepes3 /Ba o
JIOTIOJTHUTEJIbHOU 3aluTa
BEPTUKAJIBHBIX CTBOJIA. 1 4 1 .
JIUTEPATYPHI 110 MIPAKTUYECKOM
KonTpons opueHTHpOBaHHA
. JUCLIUIUINHE, padoThI
MOJ3EMHBIX ceTel uepes /Ba N
KOHCIIEKTa JICKIUH
BEPTUKAIBHBIX CTBOJIA
HUroro no pazaeny 2 10 2
4. TOYHOCTh U3MEPEHUI
N3y4enue
41 DakTopsl, YHCHE
OCHOBHOM U Brimonuenue u
OINpeNeJIAI0IINE  TOYHOCTD N
. JIOTIOJTHUTEJILHON 3aIuTa
nzmepenuid.  [lorpemmnocts 1 2 1 .
JUTEPATypHI 110 MIPAKTUYECKON
U3MEpEeHHs YTIIOBBIX
JUCLIUTUINHE, paboThI
BEJINYHH. N
KOHCTIEKTa JICKIUH
4.2 [MorpernHoCTH Nzyuenue
U3MEpEHHs CTOPOH OCHOBHOM U Brinonuenue u
MIOI3€MHBIX MIOJIUTOHOB. 1 1 JIOTIOJTHUTEJIbHOU 3aImTa
TTorpemHocTh omnpeneneHus JUTEPATYpPHI 110 MPAaKTUYECKOM
KOOPJIMHAT CIyTHUKOBBIMU JUCLUIUINHE, padoTHI
cucTeMamMu KOHCIIEKTA JICKIUH
HWroro no pazaeny 2 2 2
5. [Ipenpacuer TOYHOCTH
TIOJIOKEHUS ITyHKTOB
MapKIIEHEPCKUX ceTer
51 OOmme  cBegeHUs.
Ompenenenre MOTPenrHOCTH
TIOJIOKEHUS KOHEYHOTO
MyHKTa cBO0OOTHOTO
MOJIMTOHOMETPUIECKOTO
Nzydenwne
xoJa c y4eToM .
OCHOBHOH U Brimonnenue u
[OIPELIHOCTH o
JIOTIOJTHUTEJILHON 3almra
OpPUEHTUPOBAHUS ero 3 1 .
. JUTEPATYPHI 110 MPaKTUIECKOU
MepBOi CTOPOHBI.
JUCLIUTUINHE, padoTHI
Onpezenenue MOrpenHoCcT o
KOHCIICKTA JICKIIMH
TIOJIOKEHUS KOHEYHOTO
MyHKTa
TMOJIMTOHOMETPUIECCKOT'O
X0Jla,  pa3leIeHHOTO  Ha
CEKI[MH THPOCTOPOHAMHU.
5.2 IIpenBapurenbHas W3yuenue
OLICHKA TOYHOCTH OCHOBHOM 1 Brinonnenue u
CMBI-KaHUs 3a00eB, 4 4 04 JIOTIOJTHUTEJILHON 3ammra
[IPOBOJMMBIX B IIpejaeax ' JIUTEPaTypsl 110 MPaKTUIECKON
OJTHOW IAXThl U W3 Pa3HbIX JUCLIUTUINHE, padoTHI
axT KOHCTIEKTa JIEKIUIT
Wroro no pazneny 7 4 37,1
Hroro 3a cemectp 18 36 17,3 320
Hroro no aucuumninae 18 36 53 3a4eT ¢ OLEHKOMN




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. Tpanuuuonusle 00pa3oBaTeNbHBIE TEXHOJOTHMH OPUEHTHPYIOTCS Ha OpraHHU3alluio
00pa30BaTeNbHOTO  Mpollecca, MPEANONarapilyl0 MpPAMYI0 TPaHCISALUIO 3HAHUA  OT
IpernojaBaTess K CTyIeHTY (IIPEUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METOJIOB 00yueHHUsI). YueOHas AesITebHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PENPOYKTUBHBIN XapaKTeP.

@®opmbl y4eOHBIX 3aHATHI C UCIIOJIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

Jlekuuu mMpoOXoJAT B TPAAULUMOHHOW (opme. Ha nekuusx mznaraercs HOBBIM MaTepHal,
COIIPOBOXKAAIOIINICA BOIPOCAMU-OTBETAMH T10 TEME JICKIIHH.

[IpakTryeckue paboThI BBIOIHAIOTCS CTYICHTaMU 110 MHIMBUAYaIbHBIM BapHAHTaM.

CamocrosiTenbHass paboTa 3aKirO4aercs B MPOpabdOTKE OTIEIbHBIX BOINPOCOB IPHU
U3y4EHHUH AUCIUILTUHBI U IPH TOATOTOBKE K C/1a4e 3K3aMeHa.

2. Texnonoruu npobIeMHOro O0y4eHUs] — OpraHu3alus o0pa3zoBaTeIBLHOrO IMpolecca,
KOTOpask MPEeNoJaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalui JJIsl CTAMYJIMPOBAHUS aKTUBHOW MO3HABATEIBHON AEITEIbHOCTH CTYIEHTOB.

®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAaHUEM TEXHOJIOTHIA MPOOIEMHOTO 00yIeHUS:

[IpoGnemHas nekmust — UW3IOXKEHUWE MaTepuaa, IMpeanoyiaraloiiee MOCTaHOBKY
NpoOJEeMHBIX M JIMCKYCCHOHHBIX BOIIPOCOB, OCBEIICHHE pA3IMYHBIX HAyYHBIX I1OJXOJIOB,
ABTOPCKHE KOMMEHTApUH, CBSI3aHHBIE C PA3IMYHBIMU MOJEISMHU MHTEPHPETAIUU H3y4aeMOTo
Marepuaa.

Jlexumst «BaBoeM» (OMHapHas JICKIWsA) — HW3JIOKCHHUE MaTepuaia B ¢dopme
JMAJIOTHYECKOr0 OOIIEHUsT [BYX IIperojaBaTenieil (Hampumep, PEKOHCTPYKIHS JIHaIora
MpeICTaBUTENIeH pa3TUYHBIX HAYYHBIX [IKOJI, Y4YEHOTO)» U «IIPAKTHUKa» U T.I1.).

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaBlieHA Ha pelIeHHe KOMIUIEKCHOW y4eOHO-TIO3HABaTEeNbHOW 3amauu, Tpedyromeil oT
CTYZICHTA IPUMEHEHHS KaK HayIHO-TEOPETUICCKUX 3HAHUI, TaK M IPAKTUICCKUX HABBIKOB.

[IpakTudeckoe 3aHSATHE HA OCHOBE Kelic-MeTo1a — 00yUeHHE B KOHTEKCTE MOJIEIUPYEMOit
CUTYallUH, BOCIIPOU3BOALICH peasbHbIe YCIOBHUS HAYYHOU, IPOM3BOJICTBEHHOM, 00IIECTBEHHOM
nesitenbHOCTH. OOyuarommecs: JOJDKHBI MPOAHATM3UPOBATH CHUTYANHIO, Pa3o0paThcs B CYTH
npo0ieM, IpeAToKUTh BO3MOXKHBIE peIlIeHHs U BbIOpaTh Jyuiee U3 Hux. Keiicel 0azupyroTcs Ha
pearbHOM (PaKTHYECKOM MaTepralie Uil )Ke IPUOIIKEHBI K PeabHON CUTYaIIHH.

3. UrpoBble TEXHOJIOIMM — OpraHu3alys o0pa3oBaTeIbHOIO Ipolecca, OCHOBAHHAS Ha
PEKOHCTPYKIIUH MOJIENIEH MOBEICHHSI B paMKax IMPeJI0KEHHBIX CIIEHAPHBIX YCIIOBHIA.

®opMbl y4eOHBIX 3aHATHUI C UCTIOIB30BAHUEM UTPOBBIX TEXHOJIOTHI:

VYuebnas wurpa — (opmMa BOCCO3MaHUSI TPEIMETHOTO M COLMAIBHOTO COACPIKaHUS
Oyaymelt mpodeccuoHaIbHOM AEATENbHOCTH CIELUANINCTa, MOJEIUPOBAHUS TAaKUX CHCTEM
OTHOIIEHHIA, KOTOPBIE XapaKTEePHBI IS ATOH AEATEIHHOCTH KaK IEJIOT0.

JlenoBasi Urpa — MOJEIMPOBAHUE PA3IMYHBIX CUTYallui, CBA3aHHBIX C BBIPAOOTKOW U
NPUHSATHEM COBMECTHBIX PEIIECHHH, 00CYKIEHUEM BOIIPOCOB B PEKUME «MO3TOBOTO IITypMay,
pe-KOHCTpYKLKEH (QyHKIIMOHAIBHOTO B3aUMO/ICHCTBUS B KOJUIEKTUBE U T.I1.

PomeBasi mrpa — wMHTAIUS WIM PEKOHCTPYKIMS MOJEICH pPOJIEBOTO ITOBEICHUS B
NPEIOKEHHBIX CIIEHAPHBIX YCIOBUSAX.

4. TexHOJIOTHH MPOEKTHOTO OOYYEeHHS — OpraHu3aius oOpa3oBaTeILHOTO Ipoliecca B
COOTBETCTBUHM C AJITOPUTMOM IIOATAITHOTO PELIeHUs MPOOJEMHOHN 3a7add WM BBIOJIHEHUS
yaeOHoro 3amanus. [IpoekT npenmoaaraeT COBMECTHYIO y4eOHO-TTO3HABATEIBHYIO IS TEILHOCTh
IPYMIIbI CTYJEHTOB, HANPaBIECHHYIO Ha BBIPAOOTKY KOHLIEMIMH, YCTAaHOBJICHUE IeNiel U 3a1ad,
(GOpPMYITHPOBKY OXKHIAEMBIX PE3YJIbTaTOB, OIpPEICeNICHHE MPUHINWIOB W METOAWK pEIICHUs
MO-CTAaBJICHHBIX 3aJ/la4, IUIAHHPOBAaHUE XO0Ja pPa0OOThI, MOMCK JOCTYIHBIX W ONTHUMAIIbHBIX
peCypcoB, TOATAHYIO pEANH3alHI0 TUTaHA pPaOOTHI, MPE3CHTAIUI0 PE3yJbTaTOB pPa0OTHI, MX
OCMBICIICHHUE U PEIIKCHIO.



OCHOBHBIE TUTTBI TPOEKTOB:

HccnenoBatenbckuii MpPOEKT — CTPyKTypa npuOmmkeHa K ¢opMmaTy HaydHOTO
UCCIICIOBaHMs (JI0Ka3aTeNbCTBO AKTYaJIbHOCTH TEMbI, ONpEICIICHHEe HAYYHOH MpOoOIeMBbl,
npeaMera U O0bEeKTa HCCIeJOBaHUA, LeJiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIBXKEHUE
THIIOTE3bI, 00001IEHNE PE3yIbTaTOB, BBIBO/IbI, 0003HAYEHNE HOBBIX MPOOIIEM).

TBopueckuil mpoekT, Kak MpaBUJIO, HE UMEET AETAJbHO NPOPAOOTAHHON CTPYKTYpHI;
yueOHO-TI03HaBaTeIbHAs ACATEIbHOCTh CTYACHTOB OCYIIECTBIIETCS B paMKax pPaMOYHOTO
3aJjaHusl, IOJUUHSSICH JIOTUKE U MHTEpecaM y4YaCTHUKOB IIPOEKTa, )KaHPY KOHEYHOI'0 pe3ysibTaTa
(razera, GUIBM, MPA3AHMK, U3AAHUE, SKCKYPCHUS U T.I1.).

NudopmannoHHplii  MpoeKT — y4eOHO-TIO3HABATENbHAS JCSATEILHOCTH C  SIPKO
BBIPQXCHHON 3BPUCTUYECKON HAMPABICHHOCTHIO (ITOUCK, OTOOP U cUCTeMaTu3alus HopMaun
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYaCTHUKOB IPOEKTa ¢ ITOM MH(OpMaIUel, ee aHaTU3 U
000011IeHNE IS TPE3CHTAIMK 00J1ee IUPOKOH ayAUTOPHH ).

5. HTepakTHBHBIE TEXHOJIOIMH — OpraHu3anus 00pa3oBaTENbHOTO MpoLecca, KOTopast
IpeJinoiaraeT akTUBHOE U HETMHEIHOE B3aUMO/IeHCTBUE BCEX YUACTHHUKOB, JIOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO JJIsI HHUX 00pa3oBaTeNbHOrO pesynbrata. Hapsmy co
CHEIMAM3UPOBAHHBIMUA ~ TEXHOJOTHUSIMH  TaKOro  pojJa  MNPUHIUIN  HWHTEPAKTUBHOCTH
NPOCIIE)KUBACTCSI B OONBIIMHCTBE  COBPEMEHHBIX  0Opa30BaTENBbHBIX  TEXHOJOTHH.
HHTEepakTUBHOCTh MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIE OTHOILICHHUS B X0Jie 00pa30BaTeIbHOTO
npoliecca U, Kak ClieZicTBre, (POPMUPOBAHNE CaMOpPa3BUBAOIIEICS HH(DOPMAITHOHHO-PECYPCHOM
CpEIBL.

@dopMbl yU4eOHBIX 3aHATHH C WCIOJB30BAHUEM CICIIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlekumst «oOpaTHOM CBS3M» — JEKIHMSI—IPOBOKANMS (M3JI0KEHHE MaTepHajia ¢ 3apaHee
3a-TUTAaHUPOBAHHBIMU olnOKamu), nexuus-oecena, JEKIUS-AUCKYCCHS,
JEKIHSA-TIPECC-KOHPEPEHITHS.

CeMuHap-IucKyccHsi — KOJUIEKTHBHOE OOCYXJIEHHE KaKoro-iudo CIHOPHOTO BOMpOCa,
npoOJIeMbl, BBHISBICHHE MHEHWH B Tpymme (MEXIPYNIOBOW JHANOr, JTUCKYCCHS —Kak
CIIOp-/IUAJIor).

6. HHpopManMOHHO-KOMMYHUKAIIMOHHBIE  0Opa3oBaTeNbHBIE  TEXHOJOTHH  —
opranusaiys o0pa3zoBaTebHOTO MPOIEecca, OCHOBaHHAsI HAa MPUMEHEHUH CIIECIUATU3UPOBAHHBIX
PO-TPAMMHBIX CpeJl U TEXHUYECKUX CPEICTB pabOThI ¢ HHPOpMAIHEH.

@opMbl YUeOHBIX 3aHITHA C HCIOIb30BaHHEM HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexius-Bu3yanu3anusi — HW3JI0KEHHUE COJIeP)KaHUs COMPOBOXKIACTCS TMpe3eHTaluei
(TleMoHCTpaIe yaeOHBIX MaTepPHaJiOB, IPEICTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- 1 BUIEOMaTEPUaoB).

[IpakTnyeckoe 3aHsTHE B (OpME TMPE3CHTAMH — TIPEJACTABICHUE PE3yIbTaTOB
MPOEKTHON WM MCCIEI0BATENbCKON ACSITENFHOCTH C HCIOIb30BAaHUEM CIEIUATU3UPOBAHHBIX
MPOTPAMMHBIX Cpel.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXCcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBbIE CpeACTBA AJIsl IPOBeeHH s IPOMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:
1. TanbanoB A.B., 'opaees B.A. PazBuTue HayuHbIX HJIel B TOPHOM JIENIE:



Mapkueiinepus: HayuHast MoHorpadust. — EkatepunOypr: Ypanbckuii rocyapcTBEHHBIN
ropubiii yauBepcuret, 2018. 559 c. https://www.elibrary.ru/item.asp?id=36292312
2.T'ony6es B.B. I'eonesus. Teopus maTemMaTH4eCcKOi 00pabOTKH T€0E3MUECKIX
u3MepeHuit: Yueb. mis By30B. — M.: MOCKOBCKHH TOCYIapCTBEHHBIH YHHBEPCHTET

reoIe3uu U
kaprorpaduu, 2016. 422 c. https://www.elibrary.ru/item.asp?id=30089838
3. IpsixoB, b.H. I'eonesus [Dnexkrponnsiii pecypce]: yueobnuk / b.H. JIpskoB. —
OnextpoH. naH. — CankTt-IlerepOypr: Jlans, 2019. — 416 c. — Pexum nocryma:
https://e.lanbook.com/book/111205 .

0) lonoJiHMTE ILHASA JIATEpaTypa:

onoe nocobue / FO. U. Mapkyse, B. B. ['onyoeB. — MockBa : Akagemudeckuii [Ipoexkr,
2020.

— 247 ¢.— ISBN 978-5-8291-2981-1. — TekcrT : anekTpoHHbIit // Jlans :

aJIeKTpOoHHO-O0nbmoreunas cucrtema. — URL: https://e.lanbook.com/book/132444

2. [lepdunnes, A. A. Teopust MaTeMaTHIECKO 00paOOTKH re0e3NIECKUX H3MEPEHHH

yduebHoe nocobue / A. A. IlepdunseB. — HoBocubupck : CI'YBT, 2019. — 80 ¢c. —
ISBN

978-5-8119-0810-3. — Tekcr : snekrpoHHbid // JlaHb : 3IEKTPOHHO-OMOIHOTEUHAS
cucrema. —

URL.: https://e.lanbook.com/book/147160

3. benmnkos, A. b. Maremarndeckast 00pabOTKa pe3yIbTaTOB I'€01e3NYECKIX H3MEPEHHH

yduebHoe mocobue / A. b. benukos, B. B. CumonsiH. — 2-¢ u3a. — Mocksa : MUCH —
MI'CY,

2016. — 432 c. — ISBN 978-7264-1255-9. — TekcrT : anekrponusiii // JIaus :

aJIeKTpoHHO-O0nOmoTeynas cuctema. — URL: https://e.lanbook.com/book/73707.

4. UmxenepHas reoqes3us u reonHpopmaruka. Kparkwuii kype : yueOnuk / M. 5. Bpbis,

E. C. boromonoga, B. A. Koyrus, b. A. JI€sun ; nox penakiueii B. A. Koyrus. —

Cankr-IlerepOypr : Jlans, 2015. — 288 c. — ISBN 978-5-8114-1831-2. — Tekcr :

anekTpoHHbIi // JaHb : anekTponHo-OnbOmMoTeunas cucrema. — URL:

https://e.lanbook.com/book/643245. Macnoe A.B., T'opaees A.B., Barpakos IO.I.
I'eonesus:

yuebnuk. — M.: Konoce, 2006, 598 c.

B) MeTtoauyeckue yka3anus:
Metoauyeckie yka3zaHUS Ul BBIIIOJIHEHUS MPAKTUYECKUX pabOT Mpe/CTaBiICHb B
NPUIOKEHUH 3.

r) [Iporpammuoe odecneuenne u UHTEepHeT-pecypcebl:

IIporpammHoe o0ecneyenne

Haumenosanue 110 Ne norosopa CpoOK eiicTBUS TUIEH3UN

7Zip cB000IHO pacapocTpanseMmoe I10O 0eccpoyHO




MS Office 2007

. Ne 135 o1 17.09.2007 OeccpouHO
Professional

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

Haunonanehas nH(OPMAIMOHHO-aHATUTHIECCKAS URL:
cucrtema — Poccuiickuii H”HIAEKC HayYHOTO [IUTUPOBAHUS .
(PUHIT)
[TouckoBass cuctema Axanemus Google (Google
Scholar)
HNndopmannonnas cucrema - EnquHoe okHO aocTyna K
nH(GOPMAIMOHHBIM Pecypcam

9 MaTepuaJibHO-TeXHHYeCKOe o0ecredeHue TUCIIUIIHHBI (MOTYJIs1)

https://elibrary.ru/project_risc.asp

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

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

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOe obecrieueHue JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3Banue ayautopun OcHalleHUE ayAUTOPUU

VueOHast ayauTopust IS TPOBEICHUS 3aHATHH JIEKIMOHHOTO THIA TeXHHUYECKHE
cpeincTBa OOy4YeHHS, CiyXallue s TPEACTaBICHUs Yy4eOHOW WHPOpMAIMK OOJBIION
AyAUTOPHU: MYJIbTUMEIUUHBIC CPEICTBa XpaHEHHs, IepeJadyd M MpPEACTaBICHUS Y4eOHOI
uHpopmanuu. Crienraan3upoBaHHas MeOenb

VueOHas ayauTopus JUIS NMPOBEACHUS NMPAKTHYECKUX 3aHATUH TeXHWYeckue cpencrna
oOy4YeHHsI, CIy)Kallue sl TPeACTaBIeHUs y4deOHOW WHQPOpManuu OOJBIION ayIUTOPHH:
MYJIbTUMEMIHBIE CPEJCTBAa XPaHEHUs, Mepeladynl M TPeICTaBIeHUs y4eOHOH WH(pOpMAIHH.
CrneunanusupoBaHHas MeOeb

VYueOHast ayauTOpHs JJIsl TPYIIOBBIX M WHIUBHIYAIBHBIX KOHCYJIBTAIMH, TEKYIIEro
KOHTPOJII M MPOMEXyTouHoW arrecraimu KommbroTepHas texnuka ¢ makerom MS Office, ¢
nojkitodeHueM Kk cetm  «MHTepHeT» M C  JOCTYIOM B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO cpey YHHBepcuTeTa. Crienuanu3npoBaHHas MeOelb

[Tomemenne ast camocrosTenbHOW padoTsl KomnbroTepHas TexHuka ¢ maketoM MS
Office, ¢ mnoakmouyennem Kk cetn «MHTEpHET» W ¢ JOCTYNOM B 3JEKTPOHHYIO
MH(POPMaLIMOHHO-00pa30BaTeNbHYIO cpelly YyHUBepcuTeTa. Crienuanu3upoBaHHas MeOelb

[Tpunosxenue 1

6 YueOHO-MeTOAMUYECKOE 0O0ecIeYeHHe CAMOCTOATEIbHOM PadoThl 00y4aOIIHUXCH
CamocTrosiTesibHAs padoTa CTYAeHTOB OCYILIEeCTBJISETCS B BI/Ae YTEHHS JTUTePaTypPhl 110
COOTBETCTBYIOLIEMY pa3jiesy ¢ IpopadoTKOH MaTepHaia M BbIIOJHEHHUS JOMALIHHUX
3alaHNH ¢ KOHCYJIbTANMAMM IPENnoaaBaTeJIs.

Hepeqeﬂb BOIIPOCOB 1JIfl MOATOTOBKH K 3K3aMECHY

1. Vrnonas cpenuss kBagpaTudeckas omuoka (CKO) momuronomerpudeckoro xoaa. BeiBos
bopmyIbI.

2. Jluneiinas cpemuss kBajapaTudeckas ommoOka (CKO) moJMTOHOMETPHUYECKOro XOja.

BriBog popmybl.

[IpononpHas CKO mommuroHoMeTpuyeckoro xoaa. Bersoa popMybl.

[Toniepeunas CKO nonuronomerpuieckoro xoaa. Bersoa Gpopmyssl.

5. CKO mnonoxeHuss KOHEYHOU TOYKH BBITSIHYTOTO BHUCSYETO MOJTUTOHOMETPHYECKOTO XO/1a.
Vbl npeABapUTENIbHO HE UCITPABJICHBI 32 HEBS3ZKY.

6. CKO mnonoxeHnuss KOHEYHOH TOYKH W30THYTOTO BUCSYETO MMOJIMTOHOMETPUIECKOTO XOIa.
Vbl npeABapUTENIbHO HE UCIIPABJICHBI 32 HEBSIZKY.

7. CKO mosioxeHuss KOHEYHON TOYKH HM3O0THYTOTO TOJUTOHOMETPHUYECKOTO XOJa. YTIIBI
MpeABApPUTEIILHO UCITPABJICHBI 32 HEBSI3KY.

»w



10.

11.
12.
13.
14.
15.
16.
17.

18.
19.

CKO mnonoxeHus: KOHEYHON TOYKHM BBITSHYTOTO IOJUTOHOMETPUYECKOTO XOJa. YTJIbI
IIPEIBAPUTENILHO HCIIPABJIEHBI 32 HEBA3KY.
CKO mnosio’)keHHsI KOHEYHOW TOYKH 3aMKHYTOTO IMOJUTOHOMETPUYECKOrO XOJa. YTJIb
IIPEIBAPUTEIBHO HE UCIIPABIIEHBI 32 HEBA3KY.
CKO mnonoxeHuss KOHEYHOM TOYKM 3aMKHYTOrO IOJUTOHOMETPHUYECKOro Xoza. YTJbl
IIPEIBAPUTENILHO UCIIPABJIECHBI 32 HEBA3KY.
HcTouyHuky OmMOOK U3MEPEHUHN B IOJTUTOHOMETPHH.
Pacuér TouHOCTH M3MEpPEHNS TOPU3OHTAIBLHOTO YIJila B OJIUTOHOMETPUUECKOM XOJE.
BnusHue penqykuuy Ha U3BMEPEHHbBIA TOPU30HTAIbHBIN YTOJI.
BiisiHue neHTpUpOBKY HA U3MEPEHHBIN TOPU30HTAIBHBIN YTOJI.
Buasl Hec6oek u pacué€T NOMYyCKOB Ui MOCTPOCHHUS INITAHOBOIO 00OCHOBAHHUS.
Bupt HecOoek 1 pacd€T JOMYCKOB JUIsl TIOCTPOEHUS BHICOTHOTO 00OCHOBAHMUS.
BnusiHue ommOKM OpPUEHTUPOBAHMS TEPBOM JUHUM BBITAHYTOIO XOJa IMOJ3€MHOM
MOJIMTOHOMETPUU Ha MTONEPEUHbIN CABUI KOHEYHOH TOUYKHM XOAA.

CrniocoObl ypaBHUBaHUSI C€TEH MOJ3EMHBIX TOJTUTOHOMETPHUYECKHUX XOJI0B.
[TorpemtHOCTh TPUrOHOMETPUUECKOTO HUBEIUPOBAHMSL.

HOFpeHIHOCTB reoMCTpHUICCKOro HUBCIIMPOBAHUA.



[Tpunoxenue 2

7 OneHOYHbIE cpeacrea AJisi MpoOBEACHUS l'lpOMe?KyTO'{HOﬁ aTTeCTallumn

a) HﬂaanyeMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuu:

Ilpumepnoe cooepicanue:

Kon unaukaropa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHIINI

O1neHOYHBIC CPEICTBA

IIK-1 - Cnoco6eH BbINOJHATH HH:KEHEPHO-T€0Ae3N4YeCKHE U3bICKAHUSA, IJIAHMPOBATH Pa3BUTHE TOPHBIX PadoT, OCYLIECTBJATH
MapKuei1epCKuil KOHTPOJIb COCTOSIHUA TOPHBIX BHIPA0OTOK, 31aHNH COOPYKEeHUI ¥ 3eMHOM MOBEPXHOCTH HA BCEX ITANAX OCBOCHHS M OXPaHbI
Heap ¢ o0ecnevyeHneM MPOMbIIIEHHON U IKOJOTHYEeCKOi 0e301acHOCTH

IIK-1.1 CocraBiisieT IpOeKThI IPOU3BO/ICTBA IIpumepHBbIii NepeyeHb BONIPOCOB
MapKIIEHIEPCKUX U T€0AE3NUECKUX 1. Yrnoas cpennsist kBagpatudeckas omuoka (CKO) nmoiuroHoMeTpuiyeckoro
paboT, OCYILIECTBISIET KOHTPOJIb 32 xoja. BeiBog Gpopmysibl.
BBIMIOJTHEHUEM H3bICKATENbCKUX paboT 2. JIuneiinas cpequss kBagpatuueckas omnoka (CKO) monuroHoMeTpuyeckoro
xona. BeiBog hopmybl.
3. Ilpononeras CKO nonuronomerpuyeckoro xoaa. Beioa hopmyisl.
4. llonepeuynast CKO nonuronomeTpuyeckoro xona. BeiBog popmyisl.
IK-1.2 [Inanupyer pa3zButue ropHbIX paboT U [IpumepHBIi nepedeHb NPaKTHUECKUX padoT
KOHTPOJIUPYET COOTBETCTBUE 1. OieHKa TOYHOCTH YIJIOBBIX U3MEPEHUM.
(aKTHIEeCKOTO pa3BUTHS TOPHBIX 2. OueHKa TOYHOCTH JTMHEWHBIX U3MEPEHUN.
paboT mpoeKTaM U KaJeHAapHbIM
TIaHaM
IIK-1.3 OO0O0CHOBBIBAET M UCHOIBL3YeT MeTOAbl | [IpuMepHBIii mepeyeHb BONPOCOB
FE€OMETPU3aLUHU U TPOTHO3UPOBAHUS .
pasMelleHns oKasaTeneil 1. UcTounnky omrOOK U3MEPEHHUH B TIOJIMTOHOMETPHH.
MECTOPOAVICHIA B IPOCTPAHCTBE 2. Pacuy€t TOUHOCTH U3MEPEHNUSI TOPU3OHTAILHOTO yIila B IOJMTOHOMETPUUECKOM
X0Je€.




Kon nnaukaropa

Nunukatop AoCTHXEHUS
KOMIIETEHIINN

OneHouHble CpeaCcTBa

3. CnocoObl ypaBHUBAHUS CETEH MOJ3EMHBIX OJIUTOHOMETPUYECKUX XOJIOB.

IIK-1.4

AHanu3upyeT U TUIIU3UPYET YCIOBUS
pa3paboTKH MECTOPOKACHUIMA
II0JIE3HBIX NCKONAEMBIX JUISl UX
KOMILJIEKCHOTO MCIOJIb30BaHMS,
BBITOJIHAET Pa3IN4HbIE OLEHKU
HEAPONOJIb30BaHUS

1. IlpeaBapuTenbHas OIIEHKA TOUHOCTH CMBIKAHHUS BCTPEYHBIX 3a00€B,
IIPOBOJMMBIX B IIPEEIaX OJHOM IIAXThI

2. CriocoObl ypaBHUBAHHMSI CETEH MOJ3EMHBIX MTOJUTOHOMETPUICCKIX XOJI0B.

IIK-2: Cnoco0eH BbINMOJHATHL MapKIlIei/1epcKo-reoie3nuecKkue padoThbl, ONpeae/siTh IPOCTPAHCTBEHHO-BpeMeHHbIe XapaKTePUCTHKHU
COCTOSIHMSI 3¢MHOI IOBEPXHOCTHU U He/IP, TOPHO-TEXHUYECKHUX CHCTEM, MOI3eMHBIX U HA3eMHbIX COOPYKEeHH U 0TOOpaKaTh MH(OPMAIHIO B

COOTBETCTBUH IIEﬁCTBlelIIHMI/I HOPMAaTUBHBIMH JOKYMEHTaAMHU

K-2.1 Hcnonb3yeT 3aKOHBI U UHBIE IIpuMepHBIi NepedYeHb BONPOCOB K IK3aMEeHy
HOpPMaTHUBHbBIE [TPAaBOBBIE aKThI B
0GJIACTH Te0IOTHYECKOr0 H3yIeHN)s, 1. YrnoBas cpennss kBagparuyeckas omuoka (CKO) noauroHoMeTpuieckoro
WCITIOIb30BAHUSI U OXPAHbI HEJP U Xoza.
OKPYAIOTICH CPE/IbT, HOPMATHBHEIC 2. JIuneitHas cpeHsis kBaaparudeckas omuoka (CKO) noauronomeTpuueckoro
IIPABOBBIE AKTHI, PYKOBOSIIKE, xo7a.
METONYECKHE U HOPMATUBHBIE
MaTepuaibl, Kacarouruecs
JeATEIbHOCTH MapKIIEHIEPCKOU
CITYKOBI;
IK-2.2 OcymiecTBisieT HEOOX0IUMbIE IIpumepHBIii IepeYeHb NPAKTHYECKUX padoT
MapKIIeliepckie kamepaibHble U 1. OeHka TOUHOCTH TPUTOHOMETPUYECKOTO HUBEJIUPOBAHMUSL.
noJieBble paboThl, oopmIIIeT 2. AHanu3 OpUEHTHPOBAHMS MOA3EMHOM MapKUIEHIEPCKOM CEeTH uepe3 JBa
MIPOU3BOJICTBEHHYIO JOKYMEHTAIMIO U | BEPTUKAJIBHBIX CTBOJIA
OTYETHOCTh
MK-2.3 Hcnonb3yer reonHpopMaiioHHbIE IIpumepHBbIii IepeyeHb BONPOCOB K IK3aMeHY:

CHCTEMBI 1JIA BBIIIOJIHCHUA




Kon nnaukaropa

Nunukatop AoCTHXEHUS
KOMIIETEHIINN

OneHouHble CpeaCcTBa

MapKIIeHIepCKUX padboT

1. Bunel HecO0€K U pacuéT JOIYCKOB VIS IOCTPOCHHUS INIAHOBOI'O OOOCHOBAHUSL.
2. Buzpsl HecO0eKk U pacuéT TOMYCKOB IS TOCTPOSHHSI BRICOTHOTO 00OOCHOBAHHUSI.

3. BnusiHue ommOKy OpUEHTUPOBAHMSI IEPBOM TMHUH BBITSHYTOTO XOAa
MOJ3EMHOM MTOJIMTOHOMETPHUH Ha MONEPEYHBIN CABUT KOHEYHOM TOYKH XO/I1a.

IIK-2.4

YcraHaBiIMBaeT NPUTrOJHOCTh
reo1e3M4ecKoro 000pyJ0BaHus U
npuboOpoB K pabore

IIpumepHBbIii IepeyeHb BOMPOCOB K IK3aMeHY:
1. UcTouHMKY OMIMOOK U3MEPEHUN B IOJTUTOHOMETPHH.

2. Pacy€t TOUHOCTH U3MEPEHNUSI TOPU3OHTAIILHOTO yIila B OJIUTOHOMETPUUECKOM
Xoze.

3. BiiusiHMe peayKiun Ha M3MEpEHHBIN TOPU30HTAIBHBIN yroJl.
4. BriusiHUE NEHTPUPOBKHU HA N3MEPEHHBIN TOPU30OHTAIBHBIN YTrOJl.
5. Bunbl Hecboek 1 pacy€T JOMyCKOB /IS IOCTPOEHUS IJIAHOBOTO 0OOCHOBAHMSL.

6. Bugsr HecOOeK 1 pacqéT AOIMYCKOB I ITOCTPOCHU BEICOTHOT'O

IIK-3: Cnnocoben opranu

30BBIBATH [eATEIbHOCTD IOAPa3AeIeHUI 10 MapKIIeH/AepCKoMYy 00eclie4eHHI0 HeAPOII0JIb30BaHUA

IK-3.1

PazpabaTsiBaeT 1 TOBOJIUT 0
UCTIOJTHUTEIICH HapSIbl U 3a]JaHUS HA
BBITIOJTHEHHE MAapKIIEHIePCKUX padboT

1. Buzasl HecOoek 1 pacuéT OIMYCKOB Ul HOCTPOEHUS IIAaHOBOIO OOOCHOBAHUS.
2. Buzpsl HecOoek U pacuéT OMYCKOB [T TOCTPOSHHSI BHICOTHOT'O 0OOCHOBAHUSI.

3. BnusiHue ommOKy OpUEHTUPOBAHMSI IEPBOM IMHUH BBITSHYTOTO X044
MTOA3E€MHOM NOJINTOHOMETPUHN HA MTONIEPEYHBIN CABUT KOHEYHOM TOYKH XOJA.

4. CriocoObl ypaBHUBAHUS CETEH MOI3EMHBIX MTOJIUTOHOMETPUUECKHIX XOJI0B.




Kon nnaukaropa

Nunukatop AoCTHXEHUS
KOMIIETEHIINN

OneHouHble CpeaCcTBa

IIK-3.2

: OcylIecTBIIsIeT KOHTPOJIb KauecTBa
paboT u obecreurnBaeT NPaBHUILHOCTh
HUX BBIIOJHCHUA UCIIOJTHUTCIISIMU

1. CKO nonoxeHus KOHEYHOM TOUYKHU BBITAHYTOI'O BUCSYETO
MIOJINTOHOMETPUYECKOTO X0/1a.

2. BI/II[I)I HecOOEK U pvaéT JOITYCKOB AJId IMOCTPOCHU ITJIAHOBOI'O 000CHOBaHHSL.

3. Buzpl HecOoek U pacuéT JOMYCKOB ISl IOCTPOCHUS BEICOTHOTO 0OOCHOBAHMUSL.




0) Ilopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, MOKA3aTeJM 1 KPUTEPHH OLICHUBAHMS
IIpumepHasi CTPYKTYpa M coAepKaHUE MYHKTA:

[TpomexyTouHas aTTecTanus 10 AUCIHUILUINHE «AHAIU3 U OLICHKA PE3YJIbTaTOBY» BKIIIOYACT
TEOPETUIECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHBb YCBOCHUS O0YUYAIONIMMICS 3HAHUH, U
NPaKTUYECKHUE 33/I1aHUs, BEISIBIISIONINE CTEIIEHb CPOPMUPOBAHHOCTH YMEHHI U BIIAICHUH, TIPOBOIUTCS
B (hopme 3K3ameHa.

DK3aMeH I10 ,HaHHOﬁ JUCHUIIIIMHE IIPOBOAUTCS B YCTHOI\/'I (bopMe 10 5K3aMCHAIIMOHHBIM 6I/IJ'IeTaM,
Ka)K,I[BIfI M3 KOTOPBIX BKJIIOYACT 3 TCOPCTUYCCKHUX BOIIPOCA.

Iloxka3arenu u KPUTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLIEHKY «OTJIHYHO» (5 6aJUI0B) — 00y4JarOLIMiics JeMOHCTPUPYET BBICOKHI YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIUIN, BCECTOPOHHEE, CUCTEMAaTHYECKOE U IIyOOKO€E 3HaHUE Y4eOHOro
Marepuaia, CBOOOIHO BHIMOIHACT MPAKTHUECKUE 3a/1aHuUs, CBOOOIHO ONIEPUPYET 3HAHUSIMH,
YMEHMSIMU, IPUMEHSIET UX B CUTYalUsIX NOBBILIEHHON CIOXKHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6aia) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(OpPMUPOBAHHOCTH KOMITCTCHITUI: OCHOBHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOUHOCTH, 3aTPYHEHUS PH aHATUTUYECKUX OTIePAIIHsX, IEPEHOCE
3HAHUH U YMEHWi1 Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIICHKY «Y/JA0BJIETBOPUTEJIbHO» (3 6aia) — o0ydaronuuiicss 1eMOHCTPUPYET MOPOTOBBIN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUI: B X0J1€ KOHTPOJIbHBIX MEPOIIPHUATHI TOITYCKAIOTCS OIINOKH,
MPOSIBIISIETCS OTCYTCTBUE OT/ICIbHBIX 3HAHHIM, YMEHUI, HABBIKOB, 00Y4alOIIUNACS UCTIBITHIBACT
3HAUUTENbHBIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUN 3HAHUSAMHU U YMEHUSMU IIPU UX NEPEHOCE HAa HOBBIE
CUTYallUH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 6amia) — 00ydaromuics AeMOHCTPUPYET 3HaHUs He Ooee
20% TeopeTHUecKoro MaTepuaa, JOIMycKaeT CyIIeCTBEHHbIE OIIMOKY, HE MOXET MOKa3aTh
WHTEIICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a]1ad.

— Ha OLIEHKY «HeyJA0BJIeTBOPUTEIbHO» (1 0ayt) — oOyyaromuiicss He MOXET MoKa3aTh 3HaHUS Ha
YpOBHE BOCTIPOU3BEACHUS U 00BICHEHUS MHPOPMAIH, HE MOXKET MOKa3aTh MHTEJUIEKTYyallbHbIE
HaBBIKU PELIEHMsI IPOCTHIX 3a/]1a4.

KypcoBast paboTta BbINOJIHAETCS 00y4arOMIMMCS CAMOCTOSTENBLHO MOJI PYKOBOACTBOM IPENO1aBaTEIs.
[Ipu BbIMONHEHUH KYpPCOBOU pabOThl 00yUarOIUIACs TOJHKEH MOKa3aTh CBOE yMEHHe paboTaTh C
HOPMAaTHUBHBIM MaTE€pPHUAJIOM U APYTUMU JIUTEPATYPHBIMU UCTOYHHKAMHU, a TAK’KE BO3MOKHOCTD
CHCTEMaTH3HPOBATh U AHATU3UPOBAThH (PAKTHUECKUI MaTepuall U CAMOCTOSITEIbHO TBOPUECKHU €T
OCMBICJIUBATh.

B nagane HU3YUYCHUSA JUCHUIIIMHBI TPETIOAaBaTEC/Ib BEIAACT UCXOAHBIC JAHHBIC {JIS BBIITOJTHCHHA
KYPCOBBIX padoT.

[IpenogaBarens GopMyIHUpyeT 3aJaHUE 110 KypCOBOM paboTe U pEKOMEHIYET NepeueHb JIUTepaTyphl
JUIS €€ BBIMOJIHEHUS. VICKIIIOUUTENbHO BaKHBIM SIBIISETCS UCIIOb30BaHUE MH(POPMALITMOHHBIX
HCTOYHUKOB, @ UMEHHO cUCTeMBbI «IHTepHET», 4TO 1acT BO3MOKHOCTh 00yJaromumMcs 0oJiee moaHo
U3JI0KUTh MaTepual.

B nporecce Hanucanust KypcoBoi pabOThl 00yUarOMIUNCS T0JKEH Pa300paThCsl B TEOPETUUECKUX
BOIPOCAaX TEMbI, CAMOCTOSITENILHO MPOAHATU3UPOBATh MTPAKTUUECKHI MaTepual, pa3oopaTs U
000CHOBAThH MPAKTHUYECKUE MPENTIOKEHUSI.



[Tpunoxxenue 3

[IpakTryeckas padora Ne 1

OIIEHKA TOYHOCTH YIJIOBBIX U3MEPEHUI

1.1 Lenb paboTs

BBINOIHUTB OLIEHKY TOYHOCTH YIJIOBBIX U3MEPEHUN IIyTEM BBIYUCICHUS
CPEIHUX KBaIPATHYECKUX IIOTPEIIHOCTEH M3MEPEHUN T'OPU3OHTAIBHOIO U
BEPTUKAJIBHOIO YIJIOB.

1.2 3aganue ¥ UCXOMHBIE JaHHbBIE

1. Onpenenuth OOLIYIO CPEIHIOW KBaJAPaTHYSCKYH IOIPEHIHOCTD
(manee CKII) ropmsoHTampHOoro yrma [ (puc. 1.1.), ecim wu3MepeHus
NPOU3BOAMIINCE OIHHUM IPUEMOM ¥ OJHHM IIOBTOPEHHEM C IOMOIIBIO
OINITHYECKOTO TEOJOJIUTA TEXHHYECKOH TOYHOCTH (COIJACHO TEXHHYECKUM
XapaKTepUCTHKaM MpHOOpa - JONycKaeMmas IOrPeIIHOCTh H3MEpPEeHHUs
TOPU30HTAIILHOTO YTJIa OJJHUM IPUEMOM cocTaBsieT He 6onee 30 cekyH).

WcxoaHble aHHBIE [0 BapHaHTaM MNpuBeAeHbl B TaOm. 1.1: mimHbI
TOPH3OHTAIBHBIX MPOCKIMIA CTOPOH S, S2 U MX YIJIbI HAKIOHA 01, 0o JIMHEHHBIC
CKII nentpupoBanus teogonuta |y u curuanos ., yrimoBoe pacctostaue MexIy
HUTSMHU OMCCeKTOpa d; MHCTPYMEHTANIBHAS TIOTPEIIHOCTE Myycp; TIOTPEIIHOCTD
OT BJIMSHUS BHEIIHUX YCIOBHH My, e,



Puc. 1.1. Cxema uaMepeHusi FOpu30HTAILHOTO YIJia

2. Onpenenuts CKII u3mMepeHHs ropu30HTAIbHBIX YIJIOB IO HEBSI3KaM
HE3aBUCHMBIX [OJIMTOHOB, NPOMIEHHBIX B OJMHAKOBBIX YCJIOBUAX. YCTa-
HOBHTBH, K KaKOMY KJIaCCy TOYHOCTH MAapKIICHIEPCKUX ceTed MOXKeT OBITh
OTHECEHa aHaJN3UpyeMas CHCTEMa IIOJUIOHOB COTJIacHO TpeOOBaHUAM
TexHUYeCKON HHCTPYKLHH.

HcxoaHble aHHBIE 110 BapuaHTaM MpUBeJIeHb! B Ta0u. 1.2,



Hcxonnrple qaHHbIE

Tabmmma 1.1

Ne B d1 92 Sy, M So, M I7, m e, M A" | Muemps Men yea. »
Bap | R N T

1 |102|37|00|11|07|30|20|02]|00| 22300 | 68891|0,002| 0,001 | 40 5 7

2 |145|34|30|16| 25|00 |28|24|30| 20,776 | 91,542 | 0,001 | 0,001 | 49 9 8

3 |171|123|30|25|52|30|35|36|00| 73,086 85988 |0002| 0002 | 45 12 10

4 1186 |46 |00| 1 (41|00 |29 |44 | 30| 32123 | 46,857 | 0,002 | 0,001 | 41 10 8

5 | 167 | 54|30 |28 |33|30 |44 |28 |00 | 38599 96,748 | 0,001 | 0,001 | 44 5 9

6 (123 28|30|12|11|00 | 38|54 |30 | 20,157 | 68,763 | 0,002 | 0,002 | 50 11 5

7 |175|135|00 |27 |13 |00 |45 |08 |30 | 68,763 | 76,607 | 0,002 | 0,001 | 46 6 7

8 (1781 21|30| 2 |46|30|30|31]|00]|51,857 | 25463 |0,001| 0001 | 50 8 10




9 182 |56 |00 |21|27|00| 37|48 |30 | 48,187 | 89,921 | 0,002 | 0,002 | 42 9 5
10 | 166 | 25|30 | 26 | 53 | 30 | 46 | 15 | 00 | 37358 | 80,638 | 0,002 | 0,001 | 40 12 7
11 | 15536 |30| 3 |04 |00 |21 |57 30| 29746 27,139 | 0,001 | 0,001 | 49 7 12
12 | 95 | 2900|1719 |00 |31 |07 |50 30489 | 51,468 | 0,002 | 0,002 | 40 10 6
13 | 140 | 50 {30 | 20 | 09 | 00 | 47 | 18 | 30 | 22,223 | 25,335 | 0,002 | 0,001 | 50 8 6
14 | 121 | 15|00 | 4 |47 |30 | 22| 44 | 00 | 84,457 | 72,692 | 0,001 | 0,001 | 43 7 8
15 | 179 |08 (30|18 |26 |30 |38 | 12 | 00 | 27,387 | 35,158 | 0,002 | 0,002 | 48 8 6
16 | 160 | 05|00 |29 | 43 | 00 | 43 | 55 | 30 | 24,855 | 68,599 | 0,002 | 0,001 | 42 10 7
17 171116 |00 | 5 |21 |00 |23 |32 | 30| 33,607 | 71,855 | 0,001 | 0,001 | 44 6 9
18 | 179 30| 30| 13|14 |00 |39 |47 | 30| 26,137 | 30,489 | 0,002 | 0,002 | 47 9 5
19 | 157 | 45|30 | 22|43 |30 |48 |08 |00 | 51468 | 12,223 | 0,002 | 0,00150 | 5 9
20 | 170 {40 |00 | 6 |51 |00 | 24 | 24 | 30 | 23,536 | 84,457 | 0,001 | 0,001 | 43 7 12
21 | 186 |37 |00 |10 |07 |30 |12 | 02|00 | 25,300 | 60,891 | 0,002 | 0,002 | 40 5 7




22 | 135 35|00 | 20| 25|00 |28 |28 | 30 | 40,776 | 95542 | 0,002 | 0,001 | 49 6 8
23 | 145|16 |30 | 20| 52|30 |30|36|00| 75086 | 82988 | 0,001| 0,001 | 45 6 10
24 | 115 15|00 | 11| 41|00 | 25|44 |30 | 32,123 | 46,857 | 0,002 | 0,002 | 41 10 8
25 | 145|35|30|30|33|30 |44 |28 |00 |45599 | 96,748 | 0,002 | 0,001 | 44 5 9
26 | 186 | 37 | 00 | 10 | O7 | 30 | 12 | 02 | 00 | 25,300 | 60,891 | 0,001 | 0,001 | 40 5 7
27 | 135|35|00| 20| 25|00 |28 |28 |30 | 40,776 | 95542 | 0,002 | 0,002 | 49 6 8
28 | 145|16 |30 | 20| 52|30 |30 | 36|00 | 75086 | 82988 | 0,002 | 0,001 | 45 6 10
29 |115| 15|00 | 11| 41|00 | 25| 44|30 | 32,123 | 46,857 | 0,001 | 0,001 | 41 10 8
30 | 145|35|30|30|33|30|44| 28|00 |45599 | 96,748 | 0,002 | 0,002 4 5 9
Tabnuua 1.2

Hcxoanple JaHHbIE



IHonuronsl

Ne n; fg, " n; fg " n; fg, " n; fg, " n; fg, " n; fg, " n; fg "
BapuaHTa
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 9 135 8 102 10 142 7 95 12 156 6 88 7 95
2 6 110 7 95 8 127 5 80 10 142 5 80 9 108
3 5 101 8 102 7 119 6 88 10 142 9 108 12 125
4 12 156 9 108 10 142 6 88 7 119 8 102 9 108
5 7 119 6 88 5 101 8 102 7 119 8 102 9 108
6 9 135 5 80 4 90 6 88 9 135 7 95 6 88
7 8 127 9 108 12 156 8 102 7 119 6 88 9 108
8 8 127 10 114 12 156 10 114 8 127 7 95 7 958
9 8 127 8 102 9 135 12 125 12 156 14 135 8 102




10 6 110 8 102 10 142 12 125 9 135 7 95 6 88

11 8 127 8 102 9 135 9 108 12 156 6 88 12 125
12 8 127 7 95 9 135 10 114 12 156 11 119 8 102
13 16 180 12 125 15 174 14 135 8 127 7 95 9 108
14 5 101 6 88 8 127 10 114 9 135 8 102 7 95

15 8 127 12 125 12 156 10 114 10 142 11 119 9 108
16 8 127 9 108 15 174 16 144 20 201 15 139 9 108
17 6 110 8 102 10 142 12 125 8 127 7 95 9 108
18 8 127 9 108 8 127 7 95 9 135 15 139 12 125
19 6 110 10 114 12 156 6 88 15 174 8 102 12 125
20 8 127 12 125 15 174 8 102 9 135 15 139 9 108
21 5 101 8 102 12 156 7 95 12 156 7 95 7 95

22 6 110 7 95 8 127 5 80 10 142 5 80 9 108




23 6 110 102 10 142 88 10 142 102 12 125
24 12 156 108 10 142 88 7 119 102 9 108
25 7 119 88 5 101 102 7 119 102 9 108
26 5 101 102 12 156 95 12 156 95 7 95

27 6 110 95 8 127 80 10 142 80 9 108
28 6 110 102 10 142 88 10 142 102 12 125
29 12 156 108 10 142 88 7 119 102 9 108
30 7 119 88 5 101 102 7 119 102 9 108




3. Onpenenuts CKII m3MepeHHs BEpTHKAIBHOTO yryla N CIOCOOOM NPHEMOB TEOAOJIUTOM C (OKYCHBIM
paccrosiHreM 00bekTHBa f,; TOMIIMHON TOPU30HTANBHONW HUTH TPYOBI TeomouTa b, TOYHOCTHIO OTCUMTHIBAHUSI TI0

BEPTHKAIBHOMY KpYTy t 1 IEHOH NeTIeHus ypOBHSA T.

1.3 TeopeTuueckoe BBeACHUE

O6mas CKII m3MepeHns TOpU30HTAIBHOTO YTIIa OIPEASISIeTCs I0 GopMyIIe:

mﬁzi\/(m2+mﬁ+mi2+mfm

Cocrasisitonue o6uieit CKIT onpenensitores no cieayromum Gopmyiam:

a) CKII ropu3oHTaIbHOTO yTJIa IPH U3MEPEHUH CIIOCOOOM IIPHEMOB:

mg mo
m= —+ =
N\ n 2n?
rze N - YUCI0 NPUEMOB W TOBTOPEHUN;
d 60",
Mg - NOTPEIIHOCTb BU3UPOBAHUA, Mg = iﬁ wii mg = + >

t .

Mg - HOrPEUIHOCTE OTCYETa, My = i;,

{ - TOYHOCTH OTCYETHOTO MPUCIIOCOOTICHUS TOPU3OHTAIBHOTO KpyTa TeoqouTa, t = 30",

V - kpaTHOCTB TpyOBI Teogonuta. Hanpumep, mist 2T30 V = 20*.

6) CKIl uenrpupoBanusi:

+ mgﬂ.ycn) (1.1)

(1.2)

(1.3)

17
sis3

12 12
my=t— [S+5+ 5557+ 57
1 2

£
V2

rae p''=206265".

B) CKII oT HeBepTHUKAaIbHOHN YCTAHOBKH OCH BPAIICHHS TCOIOIHTA!
m; = ti(tand; —tand,)
rze | — CKII ycraHOBKH OCH BpAIllEHHs TEO0JIMTA B BEPTHKAIbHOE mojioxenue, 1 = 0,157;

T- ueHa aesenust yposHs. Hanpumep, mst 2T30 1=45".

— 25,5, cosfB) (1.4)

(1.5)

CKII n3mepeHus ToOpu30HTAIBHBIX YTIIOB MO HEBSI3KaM ITOJIMTOHOB OTIPENEeNsIeTCs o GpopmMyiie



(1.6)

rze fﬁzi — YIJIOBas HEBSI3KA i-TO IIOJIUTOHa,;

Nn; - 9MACJIO0 TOPU3OHTAJIBHBIX YIJIOB B i-om TIOJIMTOHE,

N - 9HCIIO TOJIUTOHOB.

B cootBerctBum ¢ TpedboBanusiMu Texuuyeckoid mHctpykunu CKII m3MepeHuss rOpu30HTANIBHBIX YIJIOB HE
JIOJDKHBI MPEBBIIIATH:
- B ONOPHBIX ceTsaxX £+ 20" (¢ yu4eToM MOrpenHoCTH HEHTPUPOBAHUS TEOA0NINUTA);
- B CbEMOYHBIX ceTsax + 40".

O6mas CKII m3MepeHnst BEpTHKAIBHOO YTIiIa OTpenensercs mo Gpopmyie:

m+mp+m?

ms = i (1.7)

2n

rze N — 9rucio IpueMoB, N=2;

t
M, — MOrPENIHOCTh OTCYETA, My ~

t — TOYHOCTH OTCUMTHIBAHUS IO BEPTHKAIBHOMY KpyTy, t=30";
Mp - NOTPENIHOCTh BU3UPOBAHMSI C YIETOM TOTO, YTO BH3MPOBAHME MPOU3BOAUTCS HE MO OHCCEKTOpY, a 10 OJHOM

1bp”_
2f06,

FOpHSOHTaJ’IBHOﬁ HUTU: Mpg =

b — TonmmHa ropu3oHTAIBHON HUTH TeoA0auTa. s BeraucaeHuit npunsats b=0,02 Mum;
f,s — bokycHoe paccrosiHre 00bexTHBA. 1151 BRIUKCIEHUH NpuHsTh =157 MMm;
My — MOTPEUTHOCTh YCTAHOBKH OCH YPOBHS B TOPU30OHTANBHOE MOJIOXKeHHe, My=0,27;

T — 1eHa geneHus ypoBHsa. Hampumep, miss 2T30 t=45". Ecnu npu u3MepeHUn YIiIoB HAKIOHA B KPYTHIX TOPHBIX
BbIpabOTKaxX NMPUMEHSJICA HaKJIaJHOH YPOBEHb, TO HEOOXOAMMO IPUHUMATh COOTBETCTBYIOIIEE 3HAUEHHE T COTIIACHO
TEXHUYECKHUM XapaKTePUCTUKAM.

1.4 KpaTkue MeToAn4ecKHe YKa3aHHsI K BHINOJHEHHIO MPAKTHYECKOI padoThl
IIpu TpagunuonHoM pemenun 3agaun onpeaenenus CKII usmepenus ropu3oHTaNbHBIX YITIOB IO HEBSI3KaM
MOJINTOHOB CJIEYeT BBIYHUCIICHHS IIPOU3BOJNTE B (POPMYJIISIpE CIIEYIOIIEro BUjaa:

No nonurona N; fﬁi f; Bzi f; ﬁz

i

n;

z

IpakTiyeckas pabora Ne2 .
OIIEHKA TOYHOCTHU JIMHEWHBIX N3MEPEHUU

2.1 llean pa6oTsI
BhINOMTHUTE OLEHKY TOYHOCTH PpE3yJbTaTOB HM3MEPEHHH [UIMH JIMHUH IyTeM BBIYUCICHUS CPEIHUX
KBa/IPaTUYECKHX MTOTPEITHOCTEH.



2.2 3aganue U UCXOIHbIE TaHHbIE

1. Beruucaute CKII usmepenus anuust guaun (1, M). eciit ©3MepeHHs MPOBOJUINCH B MPIMOM H 00paTHOM
HampaBlCHUAX CTanbHOM pyiertkoit (I, M) ¢ Hatshkeruem 10 kr. McxoaHble naHHBbIC MpUBEACHBI B Tabi. 2.1: yron
HAKJIOHA JTHHUH (8, ©); M IUIOMA1h MONEPEYHOr0 CEUCHHs MO0THA pynetkr (F, cM%); MOrpemHocTs onpeeeHus
TeMIepaTypsl Bo3ayxa (M, ©); TMHEeHHOe CMEIICHHE MTPOMEXYTOUHBIX TOUSK OT CTBOpPA JIMHUH IIPU HPOBELIIMBAHUH
(m, cm), CKII orcuera 1o pynieTke NMpH H3MEPEHHH JIMHBI oxHOTO Tiposera |' pynerkoit Ha Becy (m,, MM);

TIOTPEITHOCTH H3MEPEHHS YTIIa HaKIoHa (Ms, ).

WcxonHble naHHBIC

Ne I, M I', m ) + m, | £m,, | £m;
BapUaHTa _ : _ m, °| cMm MM "
1 93,018 50 10 09 00| 15 8 15
2 82,908 50 28 41 30| 50 10 1
3 49,176 30 20 30 00| 20 2 15
4 39,377 30 11 27 00| 45 3 1
5 77,430 30 29 39 30| 15 5 15
6 50,410 30 36 14 30| 40 6 1
7 69,659 30 12 51 00| 45 4 15 _
8 95,478 50 30 03 00| 25 8 1 g
9 54,528 30 21 57 30| 35 5 15 ch*
<
10 73,563 30 13 34 30| 45 6 1 g
S
11 91,913 50 31 49 00| 25 9 15 %
12 69,010 | 30 22 24 00| 3,0 3 1 E
13 71,140 30 37 01 30| 45 4 15
14 92,639 50 14 29 00| 40 10 1
15 83,359 30 32 46 30| 50 5 15
16 68,188 30 23 18 30| 35 6 1
17 76,860 30 15 47 30| 45 3 15
18 58,510 30 33 26 00| 4,0 4 1
19 46,600 30 24 11 30| 3,0 5 15

Tabmuua 2.1




20 51,128 30 38 06 00| 45 6 1

21 72,142 30 16 20 30| 25 7 1,5

22 84,743 50 34 58 00| 35 10 1

23 35,520 30 25 08 30| 50 4 1,5

24 51,407 30 39 15 30| 20 5 1

25 67,413 30 17 50 00| 3,0 6 15

26 75,537 30 35 29 00| 15 4 1

27 52,083 30 26 36 30| 25 5 15

28 65,159 30 40 25 00| 30 6 1

29 71,328 30 18 56 30| 15 5 1,5

30 68,591 30 21 07 00| 20 5 1

31 45,156 30 19 43 30| 35 7 15
E — moayb FOwura, kre/cm’ 2000000
F — [UI0Ia b ONEPEYHOr0 CEUCHMs, CM~ 0,26
g —Bec | M pyneTku, Kr/m 0,03
P — HATSDKEHHE PYJIETKH, KT 10
My, — CKII HaTsHKeHUs PyJIEeTKH, KT 1

2. Beruncinte npeaBapureasnoe 3nHadeHne CKII m3mepenuss AMWHBI JUHUHU (Mp, MM) HUCXOOsl H3

TeXHHYECKHX XAPAKTEPHCTHK NPHOOpPa, ecd MPOEKTHA JJIMHA CTOPOHBI B MOJHTOHOMETPHYECKOM XO1e
cocraBiasier 150 M, a m3MepeHHs ILUIAHHPYETCH BBIMOJHATH € NMOMOIIBI) JJIEKTPOHHOIO TaxXeoMeTpa.
Hcxoanble JaHHbIE IPUBeIEHBI B Ta0J1. 2.2,

3. YcTraHOBHTH KjIace TOUHOCTH M3MEPEHHOM UIMHBI.

Tao6auma 2.2
HUcxoaHbie JaHHbIE
Ne papuanta Mapka Crpana, pupma Tounocts JansHOCTB TouHocTh
H3MEpEHHS JeUCTBUS HU3MepeHHs
(rop/Bepr), " paccTosHUS, MM
1 Ta3 Poccust 4/6 5...5000 (10+5x10°D)
2 3Ta5C Poccust 5 10 2000 (5+3x10°D)




3 SETS500 Sokkia 5 4000 (3+2x10°D)
4 Elta C20 Move ®PT 2 110 2500 (2+2x10°°D)
5 Elta C20 Sprim @®PI 2 10 2500 (2+2x10°D)
6 Elta S10 Move ®PI 1 10 2500 (1+2x10°D)
7 Elta R45 ®PT 3 10 1300 (3+3x10°°D)
8 Elta R50 @®PI 3 m0 1300 (3+3x10°D)
9 Elta R55 @®PI 3 10 1300 (5+3x10°D)
10 Geodimetr 600 I Beuns 5/10 10 5000 (5+10°D)

1 R-300N PENTAX 2/6 110 4500 (3+2x10°°D)
12 NTS 320 SOUTH 2 110 2600 (2+2x10°D)
13 NTS 350 SOUTH 5 110 2600 (3+2x10°D)
14 DTM 352 Nikon 5 2300 (3+2x10°D)
15 DTM 332 Nikon 5 2300 (3+2x10°D)
16 Ta3 Poccust 416 5...5000 (10+5x10°D)
17 3Ta5C Poccust 5 110 2000 (5+3x10°D)

ITpoaoskeHue Ta6uIbI 2.2

18 SET500 Sokkia 5 4000 (3+2x10°D)
19 Elta C20 Move OPT 2 ao 2500 (2+2x10°D)
20 Elta C20 Sprim oOPI" 2 a0 2500 (2+2x10°D)
21 Elta S10 Move OPT 1 1o 2500 (1+2x10°°D)
22 Elta R45 ®PI 3 mo 1300 (3+3x10°D)
23 Elta R50 ®PT 3 10 1300 (3+3x10°D)
24 Elta R 55 ®PT 3 10 1300 (5+3x10°D)
25 Geodimetr 600 IIBenus 5/10 10 5000 (5+10°D)

26 R-300N PENTAX 2/6 110 4500 (3+2x10°D)
27 NTS 320 SOUTH 2 110 2600 (2+2x10°°D)
28 NTS 350 SOUTH 5 110 2000 (3+2x10°D)
29 DTM 352 Nikon 5 2300 (3+2x10°D)
30 DTM 332 Nikon 5 2500 (3+2x10°D)
31 Ta3 Poccus 4/6 5...5000 (10+5x10°D)

2.3 TeopeTuyeckoe BBeeHHE
1. O6mas CKII n3mepeHust UIMHBI JIMHUM TIPH HEMOCPEACTBEHHOM €€ HM3MEPEHHMH CTaJbHOW pYJIETKOW

ornpezensercs no Gpopmyie:




m; = i\/m,zc +m', +mi, + m'f +mg, +mfs (2.2)

Cocrapistomniue o0IIei 0’KuaaeMON MOrPEUIHOCTH OTIPEACTSAIOTCS Mo Gopmynam (2.2-2.7).
[TorpemHoCTh OT HETOYHOTO KOMITAPUPOBAHUS PYJIETKH:

myg = tmgn (2.2)
rac mK - Cp€aHAd KBaAPpATHUCCKad MOTPCIIHOCTh KOMIIAPpUPOBAHUA PYJICTKHA. CranpHble PYJICTKH KOMIIApUPYIOT C

OTHOCHTEJILHO MorpenHocThio He 6oiee 1:15000;

o l
hn - YUCJIO OTKJIAaAbIBAHUHU N = l_

HOFpeIlIHOCTL HU3MEPCHU OJHOTO MPOJICTA 3a CUET HCTOYHOT'O HATSXKCHU PYJICTKU

m; =+(l—+£)m' (2.3)
lp —\EF  12p3) P’ '

rae E - momyns YOnra (E=2* 10° KFC/CMZ);
F - miomas momepeyHoro ceueH s noioTHa pynerkn, S = 0,26 cm?;
Mp - IOTPEIIHOCTh ONPEAEICHUs HATSOKEHUs PYIeTKy, m ,=I Ke;
g - Bec 1 moroHHoro metpa pynerku, q=0,03 kr/m;
P - HaTsDKeHue pynieTku, p=10 kr.

IlorpemHocTs OT HETOYHOI'O yyeTa TEMIIEPATYPHI:
my = lamy, (2.4)
rae o - KOOQQUIUEHT JMHEHHOTO pacIIMPEeHus MOJ0THA pyseTku (st ctanu o = 0,0000115);
my - TMOTPCIIHOCTL UBMEPCHU TEMIICPATYPHI.

IorpemnoCcTh OT HETOYHOTO IPOBEIINBAHMS JTHHHAH:
2m?

mp = - (2.5)

rJic M — BeJIu4rHa JIMHEHHOTO CMCIICHMA.

ITorpemHocTh OTCYETA MO PYyJIETKE:

my, = %\/7. 2.6)

HOFpeHIHOCTL OT HCTOYHOI'O OHpe):[eHeHI/ISI yTJ‘Ia HAKJIOHOB JIMHUU.
. m
mys = Lsin 675, .7

rae 0 — yroJ HaKJIOHa JIMHUY;
M; — IOTPEIIHOCTL M3MEPEeHHUS yriia HakiIoHa (cM. [Ipaktuueckas padora Nel).

O6mrast CKII u3mepeHus AIUHBI JIMHUK [IPYU U3MEPEHUH B IIPSIMOM M 00pPAaTHOM HalpaBlICHUSIX OMpeenseTcs
o hopmyIie:
my
m =t— 2.8
l -2 (2.8)

2. CormmacHO HOPMAaTHBHO-TEXHHYECKMM TpPEOOBAHUAM MPH H3MEPEHHH [UIMHBI JIHHAM C I[TOMOIIBIO
JJNIEKTPOHHOTrO TaxeoMeTpa jomyckaemoe 3uadenue CKII usmepenus paccrostausi (Mp, MM) OJHHM MPHEMOM
omnpeensor mo Gopmye (2.9):

mp=a+b*x107%xD, (2.9)
rue a — mapamerp, Xapakrepusyronuii coctapisoniie CKIT u3aMepenws, He 3aBHCSAIIKME OT PACCTOSHUS, MM;
b — mapamerp, xapakrepusyroumii coctrapsonie CKII n3amepenus, 3aBUCAIINE OT PaCCTOSHUS;
D — usmepsieMoe pacCTOSIHIE, MM.

3. Uro06kl YCTaHOBUTH, K KAKOMY KJIACCy TOUYHOCTH OTHOCHUTCA U3MCPCHHAA JJINHA, HeO6XO)II/IMO BBIYUCIIMTH

m, o
OTHOCUTCJIIBHYIO TOTPEHIHOCTH Tl N COIIOCTaBHUTh 3HAUCHHEC C Tp€6OBaHI/I${MI/I Texunueckoit HHCTPYKIOHU.

CoriaacHO HOPMAaTHBHO-TEXHMYCCKHM TPCOOBAHMSAM 3HAYCHHE OTHOCHUTCIBHOW IMOTPENIHOCTH HW3MEPEHHUS IHHBI
JMHAU B ITOJ3EMHBIX MapPKIICHICPCKUX CETSX HE MOJDKHO MPEBBIMATh: B OMOPHBIX ceTsax 1:3000; B ChbeMOUYHBIX
cersx 1:1000.

[pakTuyeckas padbora Ne3



OIEHKA TOYHOCTH JIUHEWHBIX U3MEPEHUMI. ONTPEJAEJEHUE KO ®®UIIUEHTOB
CIIYYAMHOI'O U CACTEMATHYECKOT' O BJIWSAHUSA ITPU JIMHENHBIX N3MEPEHUSX

3.1 lens paboTer
Beraucnute 3Ha4eHHsS KOI(PQUIMEHTOB CIyYaiHOI M CHCTEMAaTHYECKOTO BJIMSHHS M Ha HX OCHOBE
BBIIIOJIHATH OLICHKY TOYHOCTH PE3yJIbTaTOB H3MEPESHUN JUTUH JIMHUH.

3.2 3amanue u NCXOTHbIE TAHHBIE
1. Bsraucnuts 3Ha4eHUSE KO3()GHUIUCHTOB CIyYailHOTO @ H CHCTEMATHIECKOro D BIHSHUSL.
2. Bemuauciuts CKII u3sMepeHHON JIMHAK ¢ yY4eTOM KO3(P(UIIMEHTOB CIyJaifHOTO @ W CHCTEMaTH4IecKoro b
BIIUSTHUSL.
3. YcTaHOBUTH, K KaKOMY KJIacCy MapKIIEHIEPCKUX CETeH M0 TOYHOCTH JIMHEHHBIX U3MEPEHUI MOXKET OBITh

OTHCCCHA aHaJIU3NUpyeMas JJINHa JUHUU. HcxonHbie qaHHBIS IMMPUBCJCHLL B Tabm. 3.1.

Tab6muma 3.1
HcxonHpie naHHbIC

Ne Ne lnp. lo6p. Ne Ne lnp. loop.
BapHAHTA BAPHAHTA
1 1 29,855 | 29,861 15 1 71,328 | 71,348
2 49,607 | 49,597 2 33,12 | 33,111
3 82,763 | 82,780 3 92,178 | 92,204
4 11,158 | 11,156 4 83,038 | 83,014
5 93,171 | 93,190 5 24,401 | 24,408
6 25,055 | 25,050 6 68,591 | 68,571
7 35,564 | 32,571 7 24,345 | 24,352
8 70,855 | 70,841 16 1 19,387 | 19,393
2 1 21,384 | 21,380 2 58,596 | 58,579
2 45,564 | 45,573 3 97,408 | 97,436
3 74,913 | 74,898 4 74,035 | 74,014
4 97,668 | 97,688 5 45,156 | 45,169
5 19,055 | 19,051 6 21,536 | 21,530
6 58,01 | 58,022 7 34,323 | 34,333
7 86,151 | 86,134 17 1 73,553 | 73,574
8 65,158 | 65,171 2 91,913 | 91,887
3 1 23,24 | 23,250 3 13,668 | 13,672
2 254,521 | 54,510 4 69,010 | 68,990
3 95,477 | 95,496 5 22,055 | 22,061
4 16,259 | 16,256 6 27,151 | 27,143
5 69,658 | 69,672 18 c 32,144 | 32,135
6 39,376 | 39,368 2 25,067 | 25,074
7 50,409 | 50,419 3 93,018 | 92,991
8 77,429 | 77,414 4 11,666 | 11,669
4 1 22,300 | 22,296 5 82,908 | 82,884
2 69,891 | 69,905 6 49,176 | 49,190
3 13,766 | 13,763 19 1 35,520 | 35,530
4 91,542 | 91,560 2 73,177 | 73,156
5 23,065 | 23,060 3 84,039 | 84,063
6 85,988 | 86,005 4 23,403 | 23,396
7 22,27 | 22,266 5 12,592 | 12,596
8 34,038 | 34,045 6 51,387 | 51,372
5 1 32,123 | 32,129 20 1 67,413 | 67,394
2 46,857 | 46,848 2 87,21 | 87,276
3 36,599 | 36,606 3 75,537 | 75,515
4 96,748 | 96,729 4 98,445 | 98,473
5 17,158 | 17,161 5 18,686 | 18,681
6 68,763 | 68,749 6 52,173 | 52,188
7 76,607 | 76,622 7 27,400 | 27,392
6 1 31,375 | 31,381 8 65,159 | 65,178
2 55,594 | 55,583 9 86,152 | 86,127
3 34,406 | 34,413 21 1 25,300 | 25,308
4 94,033 | 94,014 2 34,891 | 34,880




5 30,154 | 30,160 3 99,766 | 99,797
6 79,548 | 79,532 4 36,542 | 36,531
7 36,323 | 36,330 5 51,065 | 51,081
7 1 24,855 | 24,860 22 1 71,148 | 71,126
2 68,599 | 68,585 2 33,747 | 33,758
3 24,748 | 24,753 3 92,639 | 92,610
4 83,173 | 83,156 4 83,355 | 83,381
5 92,763 | 92,782 5 24,922 | 24,914
6 33,607 | 33,600 23 1 28,173 | 28,164
7 71,855 | 71,869 2 66,142 | 66,163
8 1 76,860 | 76,875 3 14,065 | 14,061
2 68,610 | 68,596 4 81,016 | 81,041
3 17,766 | 17,770 5 28,664 | 28,655
4 96,158 | 96,39 24 1 85,302 | 85,275
5 38,751 | 38,759 2 73,893 | 73,916
6 46,600 | 46,591 3 91,768 | 91,739
7 32,857 | 32,864 4 13,544 | 13,548
8 51,128 | 51,11 5 69,067 | 69,045
9 1 30,489 | 30,483 25 1 72,142 | 72,119
2 51,428 | 51,438 2 84,743 | 84,769
3 12,243 | 12,241 3 24,640 | 24,632
4 23,536 | 23,541 4 12,355 | 12,359
5 84,457 | 84,440 5 51,917 | 51,901
6 72,682 | 72,697 26 1 30,184 | 30,193
10 1 27,399 | 27,404 2 26,465 | 26,457
2 52,162 | 52,152 3 95477 | 95,450
3 18,675 | 18,679 4 16,259 | 16,264
4 98,444 | 98,424 5 69,658 | 69,638
5 75,536 | 75,551 27 1 39,389 | 39,400
6 87,23 | 87,213 2 77,430 | 77,408
11 1 25,463 | 25,458 3 50,402 | 50,416
2 48,187 | 48,197 4 69,671 | 69,651
3 89,921 | 89,903 5 16,258 | 16,263
4 37,358 | 37,365 6 95478 | 9541
5 80,638 | 80,622 28 1 75,537 | 75,559
6 29,746 | 29,752 2 98,445 | 98,417
12 1 30,489 | 30,495 3 18,686 | 18,691
2 51,428 | 51,418 4 52,173 | 52,158
3 12,233 | 12,235 5 27,400 | 27,408
4 23,646 | 23,641 6 65,159 | 65,140
5 84,457 | 84474 7 86,152 | 86,177
6 72,672 | 72,657 29 1 21,384 | 21,390
13 1 39,389 | 39,400 2 45,564 | 45,551
2 77,430 | 77,408 3 74,913 | 74,934
3 50,402 | 50,416 4 97,668 | 97,640
4 69,671 | 69,651 5 19,055 | 19,060
5 16,258 | 16,263 6 58,010 | 57,993
6 95,478 | 95,451 7 86,151 | 86,176
7 54,532 | 54,548 8 65,158 | 65,139
14 1 72,142 | 72,163 30 1 27,399 | 27,391
2 84,743 | 84,719 2 52,162 | 52,177
3 24,640 | 24,647 3 18,675 | 1,670
4 12,355 | 12,351 4 98,444 | 98,416
5 51,917 | 51,932 5 75,536 | 75,558
6 30,184 | 30,175 6 87,230 | 87,205
7 26,465 | 26,473

3.3 TeopeTuyeckoe BBeeHNE

1. OueHka TOYHOCTH JMHEHHBIX U3MEPEHUI IPOU3BOAUTCS MO PA3HOCTSAM JBOMHBIX U3MEPEHUH.
Io nuHMAM, U3BMEPEHHBIM B TIPSIMOM U OOPAaTHOM HAIPABJICHUSX, OMPEICIIAIOT HX PA3HOCTH:




3.1)

KOSq)(l)I/IHI/IeHT CUCTCMATHUYCCKOI'O BJIIUSAHUA BBIYUCIIAKOT 10O (bOpMyJ'Ie:
[di]

[Li]

(3.2)
W3 ka)xpoil pasHOCTH HUCKITIOYAIOT CHCTEMATHIECKYI0 COCTAaBIISIOILYIO!
di = di - bll
(3.3)
KoadduurenT ciryqaitHOTO BIHSHUS ONPEACTSIOT 1Mo opMmye:
(3.4)

rZIe N — Yucio paBHOCTeﬁ.

2. CKII usmepeHHO# 3a1aHHOM TuHUA (B Ta0JI. 3.1 TUHUS MOTYSPKHYTA) BEIYUCIIAIOT 110 (hopMyJie:
m; = +Va?l + b?[?

(3.5)

Jia ompeneneHus kigacca TOYHOCTH MapKIIEHIEepCcKUX ceTell HeoOXOOMMO BBIYHCIUTH OTHOCUTENBHYIO
MOTPEIIHOCTh JJIMHBI M;/l W CpPaBHHUTH C JOMYCTHMBIMHU 3HAUCHHUSIMHU COIJIACHO TpeOoBaHUSAM TeXHHUYECKOU
UHCTPYKLIUU.

3.4 Kparkue METOMYECKN € yKa3aHUs K BBIIIOJTHEHHIO MPAKTHIECKOH PabOTHI
[Ipy TpagMIMOHHOM pELIeHUH 33/1a41 BHIYUCIICHUS CIIEAyeT IPON3BOIUTE B (DOPMYIISIpe CIeLyIOero Buja:

7

Ne L | 4 [ & | b [ bh | 4 | dZ | dZ | a

JIMHUHU
G

IIpaxTrnueckas padora Ned
ONPEAEJIEHUE NNOTI'PEHTHOCTHU KOOPAUHAT NNOCJIEAHEI'O TYHKTA U JUPEKIIMOHHOT'O
VIJIA TOCJIEJHEMA CTOPOHBI CBOBOITHOI'O TEOJOJUTHOI'O XOJIA

4.1 lens paboTHI

BBINONHUTE OLEHKY TOYHOCTH CBOOOIHOTO TEOJOJUTHOIO XOJa, MPOJIOKEHHOTO B IOA3EMHBIX TOPHBIX
BBIPA0OTKAX ITyTEM BBIYMCIICHUS IOTPELIHOCTE! TNIAHOBBIX KOOPAMHAT U BHICOTHOM OTMETKHM IOCIIEIHETO MYHKTa, a
TaKOKe MOTPEIIHOCTH AUPEKI[HOHHOTO YTiia MOCJIEHEH CTOPOHBI.

4.2 3agaHue U UCXOIHBIE TaHHbIE

ITo Topn30HTANBEHEIM TOPHBIM BRIPAOOTKAM IIPOJIOXKEH TEOJOIUTHBIN X0A. YTIIOBBIC W IMHEHHBIE N3MEPEHUS
BBINTOJIHEHBI C TOYHOCTBIO, COOTBETCTBYIOUIEH TpeOoBaHMAM TeXHHUECKOW WHCTPYKIMH K MapKIIEHIepCKIM
ONOPHBIM ~ CeTAM  (TIOTPEINHOCTh  M3MEPeHUs  yrinoB My = 20; KooQOUIMEHTH BIMSAHHS CIy4aHHBIX U
CHUCTEMATHYECKHUX IMOTPEIIHOCTEH pu u3Mepenun AiuH guauid a=0,0005 Mm, b=0,00005).

Tpebyercs onpenennTs:
- IOTPEIIHOCTH KOOPANHAT M MOTPENTHOCTH MOJIOKEHHS OCIIeAHero MyHKTa K CBOOOAHOTO TEOJOIUTHOTO X0/1a;
- OTPEIIHOCTh AUPEKIIOHHOTO YIIa MOCJIEHEH CTOPOHBI CBOOOIHOTO TEOJAOIUTHOTO X012,
- IOTPELIHOCTb ONPEAEIEHUS BBICOTHOM OTMETKH MOCIEIHETO NMyHKTa K
- IOTPEIIHOCTh KOOPANHAT ITOCIIeTHET0 IMyHKTa K cBOOOJHOTO TEOM0IUTHOTO X0/a MO 3a/laHHOMY HallpaBJIeHHIO.

4.3 Teoperndeckoe BBeJICHHE
1. MorpewHoCTb KOOPAUHAT MOCHIETHEro IMyHKTa K MO OCcsAM X M y NPU PaBHOTOYHO M3MEPEHHBIX YIiax
OTIPEJICIISAIOT IO hopMyTIam:

2
m
M2 = p—fZ? R?, + a® X1 sicos?a; + b*Li, (4.1)



2

MZ = %Z? R}, + a? X1 s;sina; + b2L%, (4.2)
rie Riy, R;y - mpoeknuy KpaTyaiiimx paccTosHUI OT KOHeYHOro myHKTa K J10 i-X ITyHKTOB X0/1a Ha OCH KOOP/HHAT
xXuy;
@; - AUPEKLHOHHBIC YTIIbI I-X CTOPOH X0/,
S; - JUIMHBI CTOPOH X0Ja (TOpU30HTAIBHBIE IPOJIOKEHHUS);
Lg,, L ky - TPOEKIINH JIHHUH, COCIMHAIOIIEH NEepBbId U KOHEUHBbIH (K) IyHKTBl TEOAOJMTHOIO XOJa, Ha OCHU
KOOpIWHAT X U y.

3HaueHMsl YIVIOBBIX W JIMHEWHBIX BEJIMYMH OMPEACNAIOT TpaduyeckH, T.e. HEMOCPEICTBEHHO Ha IUIaHEe
TOPHBIX BBIPabOTOK (puc. 4.1) ¢ ydetom ero macmraba. Bemmamnbl Ry, R;, Ha miaHe 00O3HAYarOT KPacHBIM
[IBETOM.

Puc. 4.1. Cxema k npezipacueTy TOYHOCTH KOHEYHOI0 MYHKTA CBOOOJHOI0 Te€OA0JIUTHOIO X012

2. OO611y10 TTOTPEIIHOCTH MOJ0KEHHUS KOHEUHOTo IMyHKTa K B Iu1aHe BBIYHUCIISIOT 110 (opMyJIe:
2 2 2
M% = M2 + M2
(4.3)

C y4eroM TOro, 4TO XOABI IO BBHIPAOOTKAM MPOKIAIBIBAIOTCS JABAXK/BI, CPEIHIOK MOTrPELIHOCTh BBIYUCISIOT
o hopmyie:

Mg
Meer =72
(4.4)
3. OTHOCHUTENHHYIO MOTPEITHOCTH TIOJOXKEHUS KOHEYHOTO MyHKTa K BBIYUCIISIOT 1O GopMmydie:
MKL‘
Momy = —2
Kommn P
(4.5)

rae P — nepumerp xona.

4. OxugaemMyro MpeAeNbHYI0 HOrPEIIHOCTh MOJIOKEHHS KOHEYHOro MyHKTa K B IJIaHE BBIYUCISIOT IO
hopmye:

MKO.’)IC = SMch
(4.6)

5. IorpemHoCcTs JUPEKIUOHHOIO yria MOCIEAHEH CTOPOHBI TEOJOIUTHOIO XOJa OTHOCUTEIbHO UCXOJIHOU
CTOpPOHBI, T.€. INEPBOIl HayadbHOW CTOPOHBI, IOJIYYEHHOH B pE3ysbTaTe OPUEHTUPOBAHMS, IIPU PABHOTOYHO
M3MEPEHHBIX YTIIax ONPEeAeISIoT Mo hopMyIe:

Myy = Tn,B\/ﬁ
4.7
rae N — 9icio YIrioB TEOAO0IUTHOTO X0/1a, YYaCTBOBABLIMX B BHIYUCICHUH TUPEKIIMOHHOTO YIJia MOCAEAHEeH
CTOpPOHBI XOAA.



C y4eToM TOTPEIHOCTH IUPEKIHOHHOTO YTia HWCXOJHOW CTOPOHBI XOAa Mgy TPH HEPAaBHOTOYHO U
PaBHOTOYHO WM3MEPEHHBIX YTJaX IOTPEITHOCTh JUPEKIIMOHHOTO YTJia IMOCIEeAHEH CTOPOHBI TEOJOJMTHOTO XOIa
OTIPENIeNAIOT COOTBETCTBEHHO 110 (popMyIIam:

Mao = & [m2g + Zizp m?

(4.8)

Mgy = £ |mZo + nmp

(4.9)

6. IlpenpacyeT MOTPEIIHOCTH IMOJOKCHUS KOHEYHOro MyHKTa K OTHOCHTENIBHO HCXOMHOTO IyHKTa 1 1O
BBICOTE Ha OCHOBE pE3yJbTaTOB TI'€OMETPHYECKOTO HHUBEIUPOBAHUSA II0 TOPHBIM BBIPA0OTKAM BBIIIONHSIOT
CIIEIYIOIIIM 00pa3oM.

Kak wm3BecTHO, cpenHsss MOTPEIIHOCTh IIOJIOKEHUS KOHEYHOTOo IyHKTa K COCTOMT M3 IOTPEIIHOCTEH
M3MepeHus TIIyOUHbI MaXTHOTO CTBOJIA My, M IOTPEIIHOCTEH HUBEIUPOBAHMS HAa MOBEPXHOCTH My, B LIAXTE
My,

MZ = \/mizlcm + mizln + mizlm
(4.10)

B nmaHHOM 3amaHMM NOTPENIHOCTh HUBENMPOBAaHUS HAa TOBEPXHOCTH HE Yy4duThIBaeTcs. ClemnoBaTelbHO,
o0111as cpeHsAs NOrPEeIIHOCTh MOJI0KEeHUS KOHEYHOT0 MyHKTa K Mo BRICOTE:

MZ =« mizlcm + mizlm
(4.11)

TOE Mper - DOTPEHIHOCTHE NEPEAAYN BBICOTHOM OTMETKH qepes IIaXTHBIA CTBOJI;
Mpy, - TOTPEITHOCTh T€OMETPUIECCKOTO HUBCIIUPOBAHUS B IIAXTE.

[orpemHocTs mepemavyn BBICOTHOH OTMETKHM 4Yepe3 INAXTHBI CTBOJ MpPU JABYKPaTHOM H3MEPCHUH
OTIPENEIISAIOT 110 (hopMyIIe:
__An
Mpem = 3v2
(4.12)
rne Ah=0,0003H, M - nonycTuMoe pacxokIeHUE MEeXTy ABYMs HE3aBUCUMBIMU I€PEAadaMH BbICOT;
H - rmyOnHa maxTHOTO CTBOJIA, M.

CpenHIOI MOTPEIIHOCTh T'€OMETPHUECKOTO HHUBEJIHMPOBAHHWS IPU JBYKPATHOM BBIIOJHEHHH pPaboT
OTIPENEIISAIOT 110 (hopMyIIe:
__Ahny,

My, = ﬁ
(4.13)

rae Ahw - HOIMYCTUMBIC HCBA3KHW HUBCJIMPHBIX XOJ0B B IIAXTC.

Texunueckoii I/IHCprKHI/Ieﬁ YCTaHOBJICHO, YTO IPU T€COMETPUUCCKOM HHUBCIHMPOBAHUHN B MIAXTEC AOIYCTUMAA
HCBs3Ka XO04a HC JOJIKHA NPEBbIIIATH 50\/2, MM, T'J1€ L- JJIMHA X044, KM.
O)KI/IHaeMaﬂ npeaciibHas NOrpeiHOCTD IMOJIOKEHUA KOHEYHOT O ITYHKTa K 110 BEICOTE:
M Zoowe — 3M VA
(4.14)

7. IlorpemiHOCTh KOHEYHOTO MyHKTa K 10 33a/laHHOMY HarpaBJieHUIO (MEePIEeHIUKYIIPHOMY OCH BBIPAOOTKH
x') TIpM paBHOTOYHO M3MEPEHHBIX YIilax BEIYUCISIOT IO GopMmyte:

2
M; = %Z’f Ry, +a? ¥t} sicos?a; + szir (4.15)
rie R;, - poeKIMu KpOTYAHIIMX PACCTOAHUI OT KOHeYHOro myHkTa K 10 i-X To4Yek X0/1a Ha 0Ch KOOpMHAT p's
L, - mpoeknus 3aMbIKaroIEN X0/1a Ha 3aJaHHOE HAMIPaBIICHUE;

@; - yCIIOBHBIE JUPEKIMOHHBIE YIIIBI i-X CTOPOH XOJIa.

VcnoBHas cucrema KoopAuHaT x'y' CTPOUTCA TaKUM 06pa30M, Y4TOOBI LOCHTP CUCTEMbI KOOPJAWHAT x'y'

pacrioniarajicst B KOHEYHOM ITyHKTE TE€OJOIUTHOTO Xo1a K, a och X’ Oblila COBMEIIIeHa ¢ 3aJaHHBIM HAIPaBJICHUEM, B
JTAHHOM CJIy4Jae - HalpaBJICHUEM, IEPICHIUKYIIPHBIM OCH BEIPAOOTKH.

4.4 KpaTkue MeToAH4YeCKUe YKAa3aHUsI K BBINOJTHEHHIO MPAKTHYECKOI PadoThl



IIpu TpagUIIMOHHOM PEIIEHUH 3aa4d Ha TUIaHe TOPHBIX BhIpaboToK M 1:1000 BBITTOJHUTH MPOSKTHPOBAHNE
teomomutHOTO Xoha (I...K). PaccrosHus Mexay TyHKTAMH B TOPHU3OHTAILHBIX TOPHBIX BBIPAOOTKAx
pexoMenayetcs IpuHATH oT 60 10 100 M.

3nauenns Y. R%, Y R2,, ¥ s;cos?a;, Y s;sin*a; Beucouth B GopMyJIspe cIeayIOEro BUA:

Ly
Ry | Rx | Ry | R} S; a; | cos?a; | sina; | s;cos?a; | s;sinta;
z z b b

3HaueHus ), Rizy, , 2, 5;c0s*@] BBIMUCIUTE B (OPMYJISpPE CIELYIONIETO BHIA:

R, R%. S a; cosq; cos?a; | sjcos?a;

[paktraeckas padora Ne 5

OIIEHKA TOYHOCTU TPUT'OHOMETPUYECKOI'O HUBEJINPOBAHUS

5.1 Lenpb paboTsl

BrimmoaauTh OLCHKY TOYHOCTH BHCAYCTO XOJa TPUTOHOMETPHUYCCKOI'O HHUBCIUPOBAHMA, HpOﬁI[GHHOFO B
npsAsMoOM 1 06paTHOM HalpaBJICHHUAX B MOA3CMHBIX I'OPHBIX BBIpa6OTKaX, ITYTEM BBIYHCIICHHA MMOTPEIIHOCTHU BBICOTHI
MOCJICAHCIO ITYHKTA.

5.2 3agaHue U UCXOAHBIE JaHHbIE

[To HakIOHHOW TOpHOW BHIPAOOTKE MPOJIOKEH XOJA TPUIOHOMETPUYECKOTO HUBEIMPOBAHHS B IPSIMOM H
o0paTHOM HampaBleHUsIX. [lorpenrHOCTH W3MEpeHUs BBICOTBI MHCTPYMEHTa M; W CUTHAJIOB My COCTaBHIIH:
m; =my = 12 MM.

Koadpduumentsl cucrematndeckoro (b) m ciyuaiiHoro (a) BIMSHUS NPU M3MEPEHHH JUIMH COCTABJISIOT
cootsercteento 0,0001 1 0,0015 m*2, BeprukanbHble yriibl U3MEPsUIMCh OJJTHUM HOJHBIM IPUEMOM.

BbIUMCINTE MOTPEITHOCTD ONPEAEIEeHHs BBICOTHOM OTMETKH IIOCIIETHETO ITyHKTA X0/a M CPAaBHUTH PE3yiIbTaT
C HOPMATHUBHO-TEXHUYECKUM JIOIIYCTUMBIM 3HAUE€HHEM COTJIACHO TpeOoBaHUsIM TeXHNUECKOH HHCTPYKIHUH.

5.3 TeopeTnueckoe BBeeHHE

B coorBeTcTBHHU C Tpe6OBaHI/IHMI/I TexHuueckon HWHCTPYKOHUU TEXHUYCCKOC HUBCIIMPOBAHUE BBITTOJIHAIOT 110
BBIpabOTKaM C yTIOM HakjoHa 10 5°. TpHUroHOMETpHYEeCKOE€ HHUBEIHPOBAHME BBINOIHAIOT IO HAKIOHHBIM
BBIpa6OTKaM C OTHOBPEMEHHBIM ITPOJIOKCHUEM TCOJOJIUTHBIX XOI0B.

HOFpCH_IHOCTB BBICOTHOM OTMETKH MOCJICAHETO ITYHKTAa TPUTOHOMETPUYECCKOI0 XoOJa BBIYHUCIAKOT II0

¢dopmyie:
2
MZ = p—fZ’f 1?cos?8; + nm? + nmé + a? X1 ;sin?8 + b2 (X1 ;sind;)*  (5.1)
rzie N - KOJIMYECTBO MyHKTOB X0/1a, Ha KOTOPHIX IIPOBOIMIINCH COOTBETCTBYIOIIME H3MEPEHHS;
l; - HAKJIOHHAA JUTMHA CTOPOHBI XOJIa;

§; - yroJ HaKJIOHa CTOPOHBI;
Mg - MOTPEIIHOCTH U3MEPEHHS BepTHKAIBHOTO yria (cM. [Ipaktuueckas pabora 1).

[Ipu HUBENMMpPOBaHUM B IPSIMOM M OOPAaTHOM HANPABJICHUAX MMOTPEITHOCTH ONPEIEICHUS BRICOTHONH OTMETKH:

I Mz
Mz = V2
(5.2)



5.4 KpaTkue MeToAnYecKHe YKa3aHHUs K BHINOJHEHHIO JJa00paTOpHOii paGoThI

IIpu TpamTUIIMOHHOM PEIISHUH 3aJ[a4d Ha TUIaHe TOPHBIX BbIpaboTok M 1:1000 BBITTOJHUTH MPOSKTHPOBAHNE
teoponutHoro xona (1...K) mo yknony c¢ mageHuem 6=40°. T'OpuU3OHTaJbHBIC PACCTOSHHS MEXKAY MYHKTaAMHU
pexkomMeHayeTcs npuHATh B npenenax 50...70 m.

Beruncnenust mpou3BoANTH B GOPMYIISIPE CIEAYIOLIETO BUA:

Ne cropon I; 5; siné; l;siné; l;sin?6; cosé; l;cosé; 12cos?6;

z z z




