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Pabouas mporpamma cocraBneHa Ha ocHoBe @®I'OC BO - cnoeumanurter 1m0
cnenuanpaoctu 21.05.04 'opHoe neno (npuka3 Munooprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouas mporpamma paccMoTpeHa U oJoOpeHa Ha 3acenaHuu kadenpsl [eonoruwm,

MapKIIeHIEPCKOro Jeiia i 000TaIlIeHHUS MTOJIE3HBIX HCKOTTAEMBIX -
09.02.2023, mpotokoia Ne 5 /—”‘;/,\f :

3aB. Kadeapoil .~/ HW.A.Tpumun
Pabouas nporpamma ogo6pena metonuueckor komuccued UI'IuT
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[Ipencenarens A IlerTanes
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Peuensenr:
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa juisa peanuzauuu B 2024 - 2025
y4eOHOM TOJly Ha 3acefaHuu Kadeapsl ['eonoruu, MapKIeiHaepcKkoro 1emaa 1 00oTameHus

[Ipotokom ot 20 r. Ne

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3acenaHuu kageapsl ['e0g0ruu, MapKIienaepekoro aeia i 000orarieH s

[Ipotokom ot 20 r. Ne

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

Pabouast mporpamMma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3aceqaHuu Kadeapsl ['eonoruu, MapKIeiiiepckoro ieia u 00orameHus

[Ipotokom ot 20 . Ne

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

Pabouas nporpamma nepecmotpena, odcyxieHa u ogoopena s peanuszauuu B 2027 - 2028
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, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eog0ruu, MapKIieiaepekoro aeia u 000orareH s

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2029 - 2030
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl ['eooruu, MapKIIeHaepcKoro aena u 00oraieHus

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 MECTOPOKICHHUS.

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
IIPOrPaMMBI.

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

['eone3us n mapkiieinepus

dusuka

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM IUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

Mapkieiiepckoe odecneyeHre 6€30MacHOCTH BEJJCHUS TOPHBIX PaboT

3 Komnerenuun ody4aromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00y4eHu s

B pesynbTare ocBoeHUS TUCUUIUIMHBI (MOIYJs) «AHAIU3 TOYHOCTU MapKUIEHIEepCKUX
paboT» o0yyaroImuics JoKeH 001a1aTh CIEAYIOIIUMU KOMIETEHIUSAMMU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIXKCHHUA KOMIICTCHIIMH

[T1K-1 CnocoGeH BBIMONHATh MHXKEHEPHO-TE0/Ie3MUECKe HM3BICKAHMs, TUIAHUPOBATh pPa3BUTHE
TOPHBIX PAa0OT, OCYHIECTBIISITh MapKIIEHIAEPCKUA KOHTPOJb COCTOSHUS TOPHBIX BBIPAOOTOK,
3aHUI COOPYKEHUM U 3€MHOM MOBEPXHOCTHM Ha BCEX ATallax OCBOCHUS M OXpPaHbl HEAp C
obecreueHreM IPOMBIIIIECHHON U DKOJIOTHYECKON 0€30MaCHOCTH

IK-1.1 CocraBnsieT HNpOEKThl MPOU3BOJACTBA MApKUIEHIEPCKUX U Te€0/Ie3MUECKUX
paloT, OCYIIECTBIISIET KOHTPOJIb 3a BBIITOJIHEHUEM U3bICKATEIILCKUX padoOT

[1K-1.2 [Inanupyer pa3BUTHE TOPHBIX pabOT M KOHTPOJIHPYET COOTBETCTBUE
(aKTHUECKOr0 Pa3BUTHUS TOPHBIX paObOT MPOEKTaM M KaJeHIapHbIM ITaHaM

[1K-1.3 OOG0CHOBBIBAET U UCIOJIb3YET METO/Ibl TE€OMETPU3ALIUU U TPOTHO3ZUPOBAHUS
pa3MelIeHMs T0Ka3aTelel MECTOPOXKACHHUS B IPOCTPAHCTBE

[1K-1.4 AHanu3upyeT W THUIH3UPYET YCIOBHUS pa3paboTKU MECTOPOXKIACHUN
IIOJIE3HBIX MCKOMAEMBIX JUISl UX KOMIUIEKCHOTO MCIIOJIb30BAHMSI, BBIITOJIHSAET
pa3IMyYHbIe OLICHKH HEAPONOIb30BaHUS

[IK-2 CrmocobeH  BBINONHATE  MapKIIEHIEPCKO-TEOJe3NUecKue  paboThl,  OMpEAETITh
[IPOCTPAHCTBEHHO-BPEMEHHBIE XAPAKTEPUCTUKUA COCTOSHUS 3€MHOM IIOBEPXHOCTH M HEIp,
TOPHO-TEXHUYECKUX CHUCTEM, MTOI3EMHBIX U HA3€MHBIX COOPYKEHUHN U 0TOOpaxaTh HH(OpMAaIIHIO
B COOTBETCTBUM JCHCTBYIOIKUMHA HOPMATUBHBIMU JOKYMEHTAMU

[1K-2.1 Hcnonb3yeT 3aKOHBI M WHBIE HOPMAaTHBHBIE INPAaBOBbIE aKThl B 001acTH
re0JOrM4ecKOoro N3y4eHus, UCTOIb30BaHU U OXPAHbI HEJIP U OKpY’Karolei
Cpelbl; HOpMaTUBHBIE IPABOBBIE AKThI, PyKOBOAIINE,




METOAUYCCKUEC U HOpMaTI/IBHBIG MaTepI/IaHBI, KacCaromimecss ACATCIbHOCTU
MapKIIEHIepCKON CIyKOBI;

[1K-2.2 OcymiecTBisieT HEOOXOIUMbIE MAPKIICHIEPCKUE KaMepalbHbIE W TIOJICBHIC
paboTel, 0hOpMIISET MPOU3BOICTBEHHYIO JOKYMEHTAIUIO H OTYETHOCTh

[1K-2.3 Hcnonp3yer  reomHpOpPMAalMOHHBIE ~ CHUCTEMBI  JIISi  BBINIOJIHEHUS
MapKIICH IepCKUX padoT

[1K-2.4 YcTaHaBiIMBaeT MPUTOTHOCTh T'€OAE3HUECKOT0 000PYAOBaHUS U TPUOOPOB K

pabore

[IK-3 CmocobGeH OpraHu30BBIBAaTH JACSATEIBHOCTh MOAPA3JCICHUN 10 MapKIIeHIepCcKoMy
00ecnevyeHNI0 HEAPOTOIb30BaAHMS

[IK-3.1 PazpabGarpiBaeT W JOBOAUT JIO WCIOJHUTEICH HApSAbl W 3aJaHUS Ha
BBIITOJIHCHUE MAPKIICHICPCKUX padoT
[1K-3.2 OcymiecTBis€eT KOHTPOJIb KauecTBa padOT U oOecredrnBaeT MPaBUIBHOCTD

X BBIITOJITHCHHW A UCITIOJIHUTCIIAMU




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIINHBI (MOAYJIsA)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacos, B ToM
YHClIe:
— KOHTaKTHas paboTa — 55 akaJ. 4acos:
— ayauTopHas — 54 akaJ. 4acos;
— BHeayuTopHas — 1 akaj. 4acos;
— caMocCTosITeNNbHAs paboTa — 53 aKaj. 4acoB;
— B (hopMe nmpakTudeckoit moaroroBku — 0 akaj. gac;

®dopma aTTecTalluM - 3a4EeT C OLEHKOMN

AynutopHas S s
o | xomraxrHas pabora E = dopMma TeKyILEro
=
& B aKaJ. 9acax 3 Bun KOHTPOJIS
Paszen/ Tema 3 (B axan ) £ y P Kon
g & ©| caMOCTOSATENFHOM | yCIeBaeMOCTH U
JIACIIATIIAHEL 3 [ . | kommerenmn
O g £ paboThI POMEXXYTOYHOH
nmab. | mpakrt. | & &
Tek. Z'Q aTTecTalnn
3aH. 3aH. [Q &
1. OueHka TOYHOCTH IIOJOKEHHS
MYHKTOB MapKIIeHepcKon
ONIOPHOM CETU
1.1 OOmme IONOXKEHHUS.
TlorpemnocTd  KOOp-AUHAT
HOCI—J?GHHGﬁ b ”f“[O‘-IKI/I IK-1.1,
CcBOOOIHOTO IIK-1.2,
TOJTH fOHOMeT WYECKOTO Wsyuenue TK-1.3,
p OCHOBHOM U Brinonsenue u TIK-1.4,
X0oJa B 3aBUCHMOCTH OT .
JIOTIOJTHUTEILHOM 3aluTa TIK-2.1,
HOTPELIHOCTH  HU3MEPEHUs 1 6 4 N
JUTEPATYPHI 110 MPaKTUYCCKOH TIK-2.2,
YIJI0B 51 JUTHH.
JUCIUTIIINHE, paboThl TIK-2.3,
IlorpemHocTs  MOJOXKEHUS .
o KOHCIIEKTA JICKIIUI TIK-2.4,
MOCJIeIHEN TOYKH
CBOOOIHOTO TIK-3.1,
A TK-3.2
MOJUTOHOMETPHUIECKOTO 7
xXo01a
1.2 BiusHHE NOTPEUTHOCTH TIK-1.1,
HUCXOJHOTO JTUPEKIIMOHHOTO TIK-1.2,
yTiia Ha OIMIUOKY TIOJIOMKEHHS Wzydenne TIK-1.3,
MoCJeHER TOYKH OCHOBHOI U BrinonHenue n TIK-1.4,
CBOOOIHOIO Xo/1a. 2 6 8 JIOTOJIHUTEIHLHON 3aInTa TIK-2.1,
ITorpemnocts JUTEPATYpPHI 110 MPaKTUYECKOU [K-2.2,
JTUPEKIIHOHHOTO yTiia 000 JIACIIATIIINHE, paboTh TIK-2.3,
CTOpPOHBI cBOOOTHOTO KOHCIEKTa JIEKIUH IK-2.4,
MOJIMTOHOMETPUYECKOTO TIK-3.1,
xoJa TIK-3.2




13 Cpennue

KBaJ[paTHYECKHE
MOTPEIIHOCTH  KOOpAMHAT
ITOCJIETHETO MyHKTa
MOJIMTOHOMETPUYECKOTO
xoaa pH HaJTUINHI
Ha‘Z{[aHLHOﬁ P M KOHEYHOH TIK-1.1,
THPOCTOPOH CKII TIK-1.2,
noﬁomegm . MOCJIETHETO Hsyucnne IK-1.3,
OCHOBHOM U Brimonsenne n TIK-1.4,
MyHKTa .
JIOMOJIHUTEILHON 3aIUTa TIK-2.1,
MOJTMTOHOMETPHUIECKOTO 2 8 N
JAUTEPATypPhl IO HpPaKTUYECKON IK-2.2,
X0/1a, IMEIOIIEr0 HECKOJIBKO
rHpocTopoH.  TorpemHocTs JIUCIATIIINHE, paboThI TIK-2.3,
’ KOHCIICKTA JICKIIUI TIK-2.4,
MTOJIOKEHUS ITOCJIETHETO K31
IIYHKTa TUPOIIOJIUTOHA. )
Y P TK-3.2
IlorpemHocTts
JTUPEKITHOHHOTO YyTiia 000
CTOPOHBI
MOJMTOHOMETPHUIECKOTO
XOJ1a TP HAJTMYHHU TIEPBOH U
MOCIIeTHEH THPOCTOPOH
TIK-1.1,
TIK-1.2
1.4 CKII koopauHaT 1000 '
BEPIIUHEI PH aBHCHHOT'O Wsyuenue TK-1.3,
P yP OCHOBHOM U Brinonnenue u TIK-1.4,
MOJTMTOHOMETPHUIECKOTO Ny
JIOTIOJTHUTEILHOM 3aluTa TIK-2.1,
xoma. CKII  monoxeHus 2 1 .
. JUTEPATYpPHI 110 MIPaKTUYECKOM TIK-2.2,
MOCIeTHEN TOYKH
JIUCIUTIIINHE, paboThI TIK-2.3,
CBOOOIHOTO BBITSHYTOTO .
ABHOCTOPOHHEI XOIA KOHCIIEKTA JIEKIHI TIK-2.4,
p p A TK-3.1,
TIK-3.2
TIK-1.1
15 Haxormrenne '
IOTrPEIIHOCTEll B XoJax IK-1.2,
FGOI\I?IGT HYECKOT0 u Hsyucnue IK-1.3,
P OCHOBHOM U Brinonsenue u TIK-1.4,
TPUTOHOMETPHUYECKOTO .
JIOTIOJTHUTEILHOM 3aluTa TIK-2.1,
HUBEJIHPOBAHHUS. 4 5 .
N JIUTEPATYpPHI 110 MIPAKTUYECKOH TIK-2.2,
Hakomnnenue norpemninocreit
JUCIUTIIINHE, paboThl TIK-2.3,
B Xo/ax .
CBETONANEHOMEDHOI KOHCIIEKTa JICKIUIH TIK-2.4,
HonnriHOMeT lfl/l IK-3.1,
P TK-3.2
Hroro no pazaeny 20 26
2. Tlpempacuer MOrpeHIHOCTH
CMBIKaHHsI BCTPEYHBIX 3200€B
TIK-1.1,
TIK-1.2
2.1 OOmme cBegeHUs O '
C601‘/’1Kaxm " A X N3ydenue TIK-1.3,
MADKIICHIEDCKOM OCHOBHOM U Brimonnenue u TIK-1.4,
P sIep JIOTIOJTHUTEILHOM 3aluTa TIK-2.1,
obecrieuenuu. I[lpeapacuer 4 6 N
. JUTEPATYPHI 110 MPaKTUYCCKOH TIK-2.2,
MOTPIUTHOCTH CcOOHKH
JUCIUIIIINHE, paboThl TIK-2.3,
BCTPEYHBIX 3a00eB N
BBIpaOOTOK OJHOM IIaXThI KOHCTICKTA JICKILHH IIK-2.4,
p TK-3.1,
TIK-3.2
TIK-1.1,
TIK-1.2
2.2 Tlpeapacuer HecOOHKH '
BCT] e‘II:IIfII)? 3a00€B  IIpHU Hsyucnue IK-1.3,
P P OCHOBHOM U BrimonaeHnne n T1IK-1.4,
MIPOBEIECHUN BBIPAOOTKH .
JIOTIOJTHUTEIILHOM 3alUTa TIK-2.1,
MEXIYy pa3HbIMH IIaXTaMU. 2 10 N
. JUTEPATYPHI 110 MPaKTUYCCKOH TIK-2.2,
IIpenpacuer HecOo¥ku npu
JUCIUIIINHE, paboThl TIK-2.3,
MPOBEICHUN BEPTUKAIBHBIX .
FOPHBEIX BEIPAGOTOK KOHCIIEKTA JIEKIIUI TIK-2.4,
TIK-3.1,
TIK-3.2
Uroro no pazaeny 6 16

3. AHamM3  OpUCHTUPOBAHUA

IMOJI3EMHBIX CETeH




MK-1.1,

3.1 OpHeHTHPOBAHKE IK-1.2,
H.O 3€MHBIX pceTeI‘/'Ip yepes Hsyucnue IK-1.3,
A P OCHOBHOU U Brimonsenne n TIK-1.4,
IITOJBHM WM HAKJIOHHBIE .
JIOIIOIHUTEILHON 3aIUTa TIK-2.1,
CTBOJIBL. [orpemnocTts .
JUTEPATYPHI 110 MPaKTHYECKON IK-2.2,
TeOMETPHYECKOTO
JIUCIUIIIINHE, paboThl TIK-2.3,
OpPUEHTUPOBAHUS yepes .
OJIMH BEPTUKAJIBHBIA CTBOJI KOHCIICKTA JICKIIHH IIK-2.4,
P TK-3.1,
TIK-3.2
TIK-1.1,
TIK-1.2
3.2 ITorpemHxocTsb '
OPUEHTHPOBAHUSA P Hsyucnne IK-1.3,
p P . OCHOBHOU U Brimonsenne n TIK-1.4,
MOJI3EMHBIX CeTell yepe3 JBa .
JIOIIOJIHUTEILHON 3aIUTa TIK-2.1,
BEPTUKAIBHBIX CTBOJIA. .
JAUTEPATyphl IO IpPaKTUYECKOH IK-2.2,
KOHTpOJb OpUEHTHPOBAHUS
. JHCIUIIINHE, paboThI TIK-2.3,
MOJI3EMHBIX CeTeil uepe3 JIBa .
BEPTHKAJIbHBIX CTBOJIA KOHCTICKTA JICKIHH TIK-2.4,
P TK-3.1,
TIK-3.2
Hroro no pazneny
4. TOUHOCTb U3MEpEeHUI
TIK-1.1,
TIK-1.2,
U3zyuyenne TIK-1.3,
4.1 ®dakTophl, ety
ONPEACISIONIHE  TOYHOCTE OCHOBHOM U Brinonsenue u TIK-1.4,
P N JIOTIOJTHUTEILHOM 3aluTa TIK-2.1,
mmepennit. [lorpemHocTs N
JUTEPATYPHI 110 MIPAKTUIECKOM TIK-2.2,
WU3MEpPEHHS YIJIOBBIX
JUCIUTIIINHE, paboThI TIK-2.3,
BEJINYHH. .
KOHCIIEKTa JEKIUi TIK-2.4,
TIK-3.1,
TIK-3.2
TIK-1.1,
TIK-1.2,
4.2 IMorperniHoCTH Nzyuenue TIK-1.3,
HU3MEPEHUS CTOPOH OCHOBHOM 1 Brinonnenue n TK-1.4,
MTO3EMHBIX ITOJIMTOHOB. JTIOTIOJTHUTENHHOM 3aImTa TIK-2.1,
ITorpemnocts onpezneneHus JUTEPATYpPHI 110 MPaKTUYECKOU [K-2.2,
KOOPJMHAT CITyTHUKOBBIMH JIACIIATIIINHE, paboTh TIK-2.3,
CUCTEMaMu KOHCIIEKTA JIEKIUH TIK-2.4,
TIK-3.1,
TIK-3.2
HWroro no pazaeny
5. IIpenpacuer TOYHOCTH
MTOJIOKEHUS MYHKTOB
MapKILIECHIEPCKUX CETEH
5.1 OO6iue CBEJICHUS.
OnpepesieHne MOrPEITHOCTH
MTOJIOKEHUS KOHEYHOTO
MMyHKTa CBOOOJIHOTO TK-1.1,
l'lz)/JH/IFOHOMeT W{eCKOFi IK-1.2,
xoa cp eToM Nzyuenue [K-1.3,
yi OCHOBHOM U Brimonaenne n T1IK-1.4,
MOTPEIIHOCTH .
JIOTIOJTHUTEITILHOM 3alUTa TIK-2.1,
OpPUCHTUPOBAHUS ero .
. JUTEPATYPHI 110 MPaKTUYECKOH TIK-2.2,
MEepBOi CTOPOHBI.
JUCIUIIIINHE, paboThl TIK-2.3,
OnpepesieHue MOTPEITHOCTH .
HOMOKCHIS KOHEUHOIO KOHCIIEKTA JICKIINI TIK-2.4,
MMYHKTa IK-3.1,
y TK-3.2

MMOJIMTOHOMETPHUUICCKOI'O
XoJa, Ppa3aeICHHOI 0O Ha
CCKIIMH TUPOCTOPOHAMMU.




MK-1.1,

IK-1.2,
5.2 [IpensapurenbHas Nzyuenue IK-1.3,
OIICHKA TOYHOCTH OCHOBHOU U Brimonsenne n TIK-1.4,
CMBI-KaHUsI 3a00€B, 1 4 6 JIOIIOIHUTEILHON 3aIUTa TIK-2.1,
MPOBOAMMEIX B Tpefenax JTUTEpaTypHI IO MPAKTHIECKOI IK-2.2,
OJHOM IIAXThl U U3 Pa3HBIX JUCIUILINHE, paboThI IK-2.3,
[IaxT KOHCITIEKTa JEKIUI TIK-2.4,
IK-3.1,
I1K-3.2
Hroro no pasgeny 3 4 7
Uroro 3a cemectp 18 36 53 320
Wroro no aucuurinae 18 36 53 3a4eT C OLCHKOM




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 MO3HABATEIBbHON AEITEIbHOCTHU CTYIEHTOB.

@®opmbl y4eOHBIX 3aHATHH C UCTIOIB30BAHUEM TEXHOJIOTHIA MPOOIEMHOTO 00ydeHUS:

[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.

[IpakTuueckoe 3aHSATHE HA OCHOBE Kelic-MeToja — 00yUeHHE B KOHTEKCTE MOJIEIUPYEeMOit
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
OTHOIIEHHA, KOTOPBIE XapaKTEPHBI JIJISl ATOM AEITEIBHOCTH KaK LEJIOTO.

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
MIOCTaBJIEHHBIX 3aJla4, IUJIAHMPOBAaHUE XoJa palboThl, MOUCK JOCTYMHBIX M ONTHUMAJIbHBIX
peCypcoB, TOATAHYIO pEANH3alHI0 TUTaHA pPaOOTHI, MPE3CHTAIUI0 PE3yJbTaTOB pPa0OTHI, MX
ocMbIcieHne U pedkcruo. OCHOBHBIE THITBI TPOEKTOB:



HccnenoBaTenbCKkuii MPOSKT — CTPYKTypa MpUOMIKEeHAa K (opMaTy HAYYHOTO HCCIETOBAHHS
(ToKa3aTenbCTBO aKTyaTbHOCTH TEMBI, OMPEICIICHHEe HAYYHOU MPOOJIEeMBbI, IpeIMETa U 00BEKTa
HCCIIEAOBaHus, Lieleld M 3aJad, METOHOB, MCTOUYHHKOB, BBIIBIDKEHUE THIIOTE3bI, 0000IIECHHE
Pe3yJIbTaTOB, BBIBOJIbI, 0003HAUYEHNE HOBBIX MMPOOIEM).

TBOpueckuii MPOEKT, KaK MPaBWIO, HE MMEET JCTAIBHO MPOpPaObOTaHHON CTPYKTYPHI;
y4eOHO-TI03HABATENbHAS JIEATENILHOCTh CTYJIEHTOB OCYILIECTBIAECTCS B pPaMKaXx pPaMOYHOTO
3aJIaHusl, IOJYMHSSACH JIOTUKE U MHTEPECaM YYaCTHUKOB MPOEKTA, JKaHPy KOHEUHOT'O pe3yibTaTa
(razera, puUIBM, IPA3AHUK, U3JAHUE, IKCKYPCHUS U T.I1.).

NudpopManMoHHBII TPOEKT — y4eOHO-TO3HABATENIbHAS JEATEILHOCTH C  SPKO
BBIPAXCHHOW 3BPUCTUIECKON HAMPABICHHOCTHIO (ITOUCK, OTOOP M CUCTeMAaTHU3aIus UHPOPMAITUU
0 KaKOM-TO OOBEKTE, 03HAKOMJICHHE YYaCTHHKOB IMPOEKTa ¢ 3TOM MH(pOpMmaluei, ee aHaiu3 U
o0o01IeHune 1151 Mpe3eHTauy 6oee MMPOKON ayTUTOPHH).

5. VHTEpaKkTUBHBIE TEXHOJOTHH — OpPTaHHM3allds 00pa30oBaTEIBLHOTO IpoIecca, KoTopas
MIPEAIIONAracT aKTUBHOE U HEJIMHEMHOE B3aMMOICCTBUE BCEX YHACTHUKOB, JOCTHKEHUE HA 3TOU
OCHOBE JIMYHOCTHO 3HAYUMOTO I HHUX 00pa3oBaTeNbHOro pesyibTata. Hapsamy co
CIEUUATU3UPOBAHHBIMU  TEXHOJOTHUSAMHM  TaKOro  poja  NPUHIMI  HUHTEPAKTUBHOCTH
MPOCIICKUBACTCI B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa3oBaTEIbHBIX  TEXHOJOTHH.
HHTEpakTHBHOCTD MOAPA3yMEBAET CYOBEKT-CyOBEKTHBIC OTHOIICHUS B X0JI¢ 00pa30BaTeIbHOTO
mpolecca 1, Kak cieicTsue, GopMUpoBaHHE caMOpa3BUBAIOLIEiCS HHPOPMAITMOHHO-PECYPCHOM
Cpepbl.

@opmbl yueOHBIX 3aHATHI C MCHOJIB30BAHUEM CIEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIL:

Jlexumsi «oOpaTHOHN CBS3M» — JIEKIUA—TIPOBOKAIMSA (M3JI0KEHHE MaTepHaia ¢ 3apaHee
3aIlJIAaHUPOBAHHBIMU omuOKamm), JIeKIMsA-0ecea, JEKIUA-TUCKYCCHS,
JIEKIHA-TIPECC-KOH(PEPEHITHS.

CeMmuHap-auCKyccus — KOJJIEKTUBHOE OOCYXACHHE KaKOro-ITu0O CIIOPHOTO BOMPOCA,
npoOyieMbl, BBISBJICHME MHEHUH B rpymne (MEeXIpyNIoBOH AMAajor, JTUCKYCCHSI Kak
CIIOp-Uasor).

6. HHpopManmOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTHUH  —
opraHu3alys 00pa30BaTEeILHOrO MPOIlecca, OCHOBAHHAs HA TPUMEHEHUH CIICIIMAIU3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB paboThI ¢ MH(OpMaLIHEH.

®opMbl y4eOHBIX 3aHSITHI C KCIOIB30BAaHUEM HWH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI:

Jlexuusi-Bu3yanu3anus — W3JI0KEHUE COJEPIKAHMUS COMPOBOXKIACTCS TIpe3eHTaIuen
(eMoHCTpaIe yueOHbIX MaTepHaoB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TPAPUIECKUX, ayAHO- U BUIEOMATEPHUAIIOB).

[IpakTuueckoe 3aHATHE B (QOpME TMPE3EHTAIMH — TMPEACTABICHUE pPEe3yIbTaTOB
MIPOEKTHOW WMJIM UCCIIEIOBATEIHCKONU JEATEIbHOCTH C HCIOJIh30BAHUEM CIICIIMAIU3UPOBAHHBIX
MIPOTrPaMMHBIX CpPE/I.

6 YueOHO-MeTOqHUECKOE 00eciedeH e CAMOCTOSITeJIbHOW PadoThI 00yYaIINXCS
[Ipencrasneno B mpuioxxkenuu 1.

7 OuneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOMH aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIMOHHOE 00ecreyeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. TampsnoB A.B., T'opneeB B.A. Pa3sButue HayuHbIX HAE€H B TOPHOM JIElie:
Mapxkiuelinepus: HaydHasi MOHorpadust. — EkatrepunOypr: Ypanbckuil rocy1apcTBEHHBIN

ropubiit yausepcutet, 2018. 559 c. https://www.elibrary.ru/item.asp?id=36292312



https://www.elibrary.ru/item.asp?id=36292312

2. T'ony6es B.B. I'eone3us. Teopus maremarudeckoit 00pabOTKH Ie01e3nIeCKUX
u3MepeHuit: Yueb. mis By30B. — M.: MOCKOBCKHI TOCYIapCTBEHHBIH YHHBEPCHTET
reojaesun u kaprorpaduu, 2016. 422 c. https://www.elibrary.ru/item.asp?id=30089838
3. IpsixoB, b.H. I'eones3us [Dnexkrponnsiii pecypce]: yueonuk / b.H. JIpsikoB. —
OnektpoH. naH. — Cankrt-IletepOypr: Jlanp, 2019. — 416 c. — Pexum noctymna:
https://e.lanbook.com/book/111205 .

0) lomoiHuTeILHAS JTUTEPaTypa:

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

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

aJIeKTpOHHO-O0nOmoTeynas cuctema. — URL: https://e.lanbook.com/book/132444

2. Ileppunbes, A. A. Teopus maremaTuyeckoil 00pabOTKH re01e3nYeCKIX N3MEPEHUH

yuebnoe nocobue / A. A. IlepdpunseB. — Hosocubupck : CI'YBT, 2019. — 80 ¢c. —

ISBN
978-5-8119-0810-3. — Tekcr : snekrpoHHbd // JlaHb : 3IEKTPOHHO-OMOIHOTEUHAS
cucrema. —
URL.: https://e.lanbook.com/book/147160
3. benmkos, A. b. MatemaTtnueckas 00paboTKa pe3yabTaToB re0Ae3NUeCKUX N3MEPEHHH
yuebHoe mocobue / A. b. benukos, B. B. CumonsiH. — 2-¢ u3a. — Mocksa : MUCH —
MICY,
2016. — 432 c. — ISBN 978-7264-1255-9. — TekcrT : anekrponusiii // JIaus :
aJIeKTpOHHO-O0nOmoTeynas cuctema. — URL: https://e.lanbook.com/book/73707.
4. NnxenepHast reoae3us u reonHdopmaruka. Kparkuii kype : yue6Huk / M. f1. Bpbitb,
E. C. boromonoga, B. A. Koyrus, b. A. JI€sun ; nox penakuueii B. A. Koyrus. —
Cankr-IlerepOypr : Jlans, 2015. — 288 c. — ISBN 978-5-8114-1831-2. — Texkcr :
anekTpoHHbIi // JaHb : anekTponHo-0nbmoTeynas cucrema. — URL:
https://e.lanbook.com/book/643245. Macnos A.B., T'opaees A.B., Barpakos IO.T.
I'eonesus: yaeonuk. — M.: Komocce, 2006, 598 c.

B) MeTtoguyeckue ykazanus:
Metoauueckie yka3zaHUS Ul BBIIIOJIHEHUS IMPAKTUYECKMX pabOT Mpe/CTaBICHb B
NPUI0KEHUH 3.

r) IIlporpammHuoe ob6ecnieyenune u MHTEpHET-pecypehl:

IIporpammHoe o0ecnieuenune

Haumenosanue [10 Ne noroBopa Cpoxk neicTBuUS TUIICH3UU
7Zip ¢B000HO pacupocTpansgeMmoe 110 0ecCcpoYHO

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

IIpogdeccnonasibHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Ccpuika

Nudopmanmonnas cucrema - EnuHOe OKHO J0CTyma K URL: http://window.edu.ru/
HHGOPMAIIMOHHBIM pecypcam ] ] —

ITouckosas cucrema Akagemus Google (Google Scholar) [URL: https://scholar.google.ru/



https://www.elibrary.ru/item.asp?id=30089838
https://e.lanbook.com/book/111205
https://e.lanbook.com/book/132444%202
https://e.lanbook.com/book/132444%202
https://e.lanbook.com/book/147160%203
https://e.lanbook.com/book/147160%203
https://e.lanbook.com/book/73707.%204
https://e.lanbook.com/book/73707.%204
https://e.lanbook.com/book/643245.%20Маслов%20А.В
http://window.edu.ru/
https://scholar.google.ru/

Hamuonanbuas nH(OPMAIMOHHO-aHATUTHIECKAs URL:
cucrtema — Poccuiickuii UHAEKC HAy4YHOTO IIUTUPOBAHUS :
(PUHI)

9 MaTepHaJIbHO-TEXHHUYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIs1)

https://elibrary.ru/project risc.asp

MarepuanbHO-TEXHHUECKOE 00eCIeueHUe JUCIUTUINHBI BKITIOUACT:

Tun u Ha3Banue aynutopuu OCHaICHNE ayTUTOPUN

VueOHast ayauTopust A TPOBEACHUS 3aHATHH JISKIMOHHOTO THIIA TexXHHYecKue
CpeiacTBa OOy4YeHHs, ClyXallue Ais TMPEACTaBICHUs y4eOHOW WHPOpMAIMK OOJNBIION
AyAUTOPHU: MYNBTUMEIUWHBIC CPEICTBA XPAaHEHHS, IepeJadydl M MpPEeACTaBICHUS Y4eOHOM
uHpopmanuu. Crieraan3upoBaHHas MeOeb

VueOHast ayauTOpHs JUIA NMPOBEACHUS NMPAKTHYECKUX 3aHATHH TeXHHWYecKue cpencTna
o0y4YeHHs, CIy)Kallue s TPEACTaBIeHUS Y4eOHOH HH(OpMauK OOJBIION ayTUTOPUU:
MYJIbTUMEIUIHBIE CPEJCTBA XPAaHEHUS, Iepeladyd W IMPEJCTaBICHHUs y4eOHOH WH(OpMamu.
CrneunanusupoBaHHas MeOeb

VYueOHast ayauTopus Al TPYHIOBBIX M WHIMBHIYAIBHBIX KOHCYJIBTAIMH, TEKYIIEro
KOHTPOJII M MpPOMEXyTouHOW arrecraimu KommbroTepHas texnuka ¢ makerom MS Office, ¢
nojkitodeHueM Kk cetm  «VHTepHeT» M C  JOCTYIOM B 3JEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely YHHBepcuTeTa. Crienuanu3npoBaHHas MeOelb

[Tomemenne mast camocTosTenbHOW padoTel KoMmmnbroTepHas TexHuka ¢ maketom MS
Office, ¢ mnoaxmouyennem K cetu «MHTEpHET» W ¢ JOCTYIOM B  3JIEKTPOHHYIO
MH(POPMAaLIMOHHO-00pa30BaTENbHYIO Cpely YyHUBepcuTeTa. Crienuanu3upoBaHHas MeOellb


https://elibrary.ru/project_risc.asp

[Tpunoxxenue 1

6 YueOHO-MeTOoAHYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIUXCs

CamocTosTenbHas paboTa CTYACHTOB OCYIIECTBIISIETCS B BUAE YTCHHUS IUTEPATYPHI 110
COOTBETCTBYIOIIIEMY pa3Jiely ¢ MpopadOTKOW MaTepraia U BHITIOJTHEHUS JTOMAIIIHUX 3aIaHUN C
KOHCYJIbTallUAMU NPCIIOAaBaTCIIA.

~ow

10.

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

18.
19.

Hepeqeﬂb BOIIPOCOB IJIA IIOATOTOBKH K 3K3aMEHY

VYrioBas cpeanss kBaaparuyeckas omunoka (CKO) momuronoMmerpuieckoro xoaa. Beios
(dopMyIIBL.
Jluneitnast cpennsisi kBagparuueckas ommuOka (CKO) moauroHoMeTpudeckoro Xxoja.
BriBoa hopmyIbl.
[Tpononsuas CKO nonmuronomeTpuyeckoro xoaa. BeiBoa ¢popmMysl.
[Tonepeunas CKO nomuronoMeTpuieckoro xoaa. Beisoa popmyisr.
CKO nonoxeHust KOHEYHOM TOUKH BBITSIHYTOI'O BUCSYETO IMOJIUTOHOMETPUYECKOr0 X0/1a.
VYTIibl IpeABapUTENbHO HE UCTIPABJIEHBI 32 HEBA3KY.
CKO nosioxeHus: KOHEUHOW TOYKH M30THYTOI'O BUCSYErO MOJIUTOHOMETPUUYECKOIO XO/Ia.
VYTIibl IpeABapUTENbHO HE UCIIPABJIEHBI 32 HEBS3KY.
CKO mnonoxeHus KOHEYHOHM TOUKM H30THYTOT'O IMOJMTOHOMETPUYECKOrO XOJAd. YTJIbl
IIPEJIBAPUTENILHO HCIIPABJICHBI 32 HEBS3KY.
CKO nosoxeHuss KOHEYHOW TOUYKH BBITAHYTOTO IMOJUTOHOMETPUYECKOTO XOoAa. YTJbl
IIpeJIBAPUTENIHO HCIIPABJICHBI 32 HEBA3KY.
CKO mnonoxeHus: KOHEYHONM TOYKM 3aMKHYTOI'O IOJUTOHOMETPUYECKOIO XOJa. YTJIBI
IpEJIBApUTENLHO HE UCIPABIIEHBI 32 HEBA3KY.
CKO mnonoxeHus: KOHEYHOH TOYKM 3aMKHYTOI'O IOJUTOHOMETPUYECKOIO XOJa. YTJIBI
IpEJIBAPUTENILHO HCIIPABJICHBI 32 HEBA3KY.
HcTouHnkn ommOOK U3MEpEeHH B IOJIUTOHOMETPHH.
Pacuér TouHoCcTH M3MepeHUs: TOPU30HTAIBHOTO yrila B IOJIUTOHOMETPHUYECKOM XOJE.
BnusHue penykuuy Ha U3BMEPEHHbINH TOPU30HTAIBHBIN YTOJI.
BistHue neHTpUpOBKY HA U3MEPEHHBIN TOPU30HTAIBHBINA YTOJI.
Bunpl HecOoek 1 pacuéT TOMYyCKOB JUI MOCTPOSHMS IIIAHOBOI'O 0OOCHOBAHUS.
Bunbl Hec6oek 1 pacuéT JOMYCKOB JUIsl TIOCTPOSHUS BBICOTHOI'O 0OOCHOBAHMS.
BnusHue ommOKM OpPHUEHTUPOBAHMS TEPBOM IUHUHM BBITAHYTOTO XOJa TMOJ3€MHOM
MOJIMTOHOMETPUU Ha MONEPEUYHbIN CABUT KOHEYHOM TOUYKHU XOAa.

Crioco0Ob! ypaBHUBAHUSI CETEH MOJI3EMHBIX MTOJIMTOHOMETPUUYECKHUX XOJIOB.
[TorpemrHoCTh TPUTOHOMETPUUECKOTO HUBEIUPOBAHMUS.

HOl'”peHIHOCTL reoMETPpHUICCKOr0O HUBECIIMPOBAHUA.



Ipuioxxkenne 2

7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

Ilpumepnoe codepirrcanue:

Kon unaukaropa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINI

O1neHOYHBIC CPEICTBA

IIK-1 - Cnoco6eH BbINOJHATH MH:KEHEPHO-T€0Ae3N4eCKHE U3bICKAHUSA, IJIAHMPOBATH Pa3BUTHE TOPHBIX PadoT, OCYLIECTBJATH
MapKueiepCcKuil KOHTPOJIb COCTOSIHUSI TOPHBIX BHIPA00TOK, 31aHUI COOPYKeHUI 1 3eMHOM MOBEPXHOCTH HA BCEX ITANAX OCBOCHHS M OXPAHbI
He/p ¢ obecniedyeHHeM NMPOMBIILICHHOH M 3K0JIOTHYeCKOoi 0e30MacHOCTH

IIK-1.1 CocrasisieT IPOeKTHI IPOU3BOICTBA IIpuMepHBIii NepeYeHb BONPOCOB
MApKIIEHAEPCKUX U T€OAE3NYECKHX 1. Yrnosas cpeansisi kBaaparudeckas omudka (CKO) noauroHoMeTpu4eckoro
paboT, OCYLIECTBISAET KOHTPOJIb 32 xoza. BeiBog popmyibl.
BBITIOJIHEHHEM H3BICKATEIBCKUX PadboT 2. Jluneitnas cpenusia kBajapatudeckas omnoka (CKO) monmuroHoMeTpuyeckoro
xoza. BeiBog popmyisl.
3. [Ipoponrnas CKO nonuronomerpudeckoro xoaa. BeiBoa popmyisr.
4. ITonepeunast CKO nosmroHoMeTpudeckoro xoja. Beisos popmysl.
IK-1.2 [Tnanupyer pa3BUTHE TOPHBIX PadOT U [IpumepHBIii nepedeHb NPaKTHUECKUX padoT
KOHTPOJIUPYET COOTBETCTBUE 1. OeHKa TOYHOCTHU YITIOBBIX U3MEPEHUH.
(aKTUYECKOro pa3BUTHS TOPHBIX 2. OueHKa TOYHOCTH JIMHEMHBIX U3MEpPEHUH.
paboT mpoeKTaM U KaJeHAapHbIM
TJIaHaM
IIK-1.3 OO60CHOBBIBaET M UCHOIB3YET MeTo/bl | [IpuMepHBIii mepevyeHb BONMPOCOB
reoMeTpU3aIH U TPOTHO3UPOBAHUS 1. UcTounuku ommOOK U3MEPEHUN B TOJTUTOHOMETPHUH.
pa3MelIeHUs ToKa3aTenei 2. Pacu€t TOUHOCTH U3MEPEHNUSI TOPU3OHTAIBLHOTO yIila B IOJIMTOHOMETPUUECKOM
MECTOPOXKICHHS B IPOCTPAHCTBE XoJe.
3. CriocoObl ypaBHUBaHMS CE€TeW MO3EMHBIX MMOJUTOHOMETPHUECKUX XOJIOB.
IK-1.4 Ananu3upyeT u Tunusupyet ycnosus | 1. [IpenBapurtensHas oreHKa TOYHOCTH CMBIKAHUSI BCTPEYHBIX 3a00€B,
pa3pabOTKU MECTOPOKACHUIN IIPOBOJMMBIX B MpEAEIax OAHOMN IIaXThl
MOJIE3HBIX UCKOMAEMBIX JIJISl UX 2. CriocoObl ypaBHUBAHHS CETEH O3EMHBIX MTOJUTOHOMETPHIECKUX XOJI0B.
KOMIUIEKCHOTO HUCIOJIb30BAHNUS,




Kon nnaukaropa

Nunukatop AoCTHXEHUS
KOMIIETEHIINN

OneHouHble CpeaCcTBa

BBITIOJIHACT PA3JIMYHBIC OLICHKU
HCAPOINIOJIB30BAHUA

IIK-2: Cnoco0eH BbINMOJHATHL MapKIlei/1epcKo-reoie3nuecKkue padoThbl, onpeaeasiTh IPOCTPAHCTBEHHO-BPeMeHHbIe XapaAKTePUCTHKHU
COCTOSIHMSI 3¢MHOI OBEPXHOCTHU U He/IP, TOPHO-TEXHUYECKHUX CHCTEM, MOI3eMHBIX U HA3eMHbIX COOPYKeHHMl M 0TOOpaKaTh MH(OPMALHIO B

COOTBETCTBHUH I[CﬁCTBleI[IPIMPI HOPMAaTHUBHBIMHU JOKYMEHTAMHU

K-2.1 Hcnonp3yer 3aK0HBI U UHBIE IIpuMepHBIi NepedYeHb BONPOCOB K IK3aMEeHy
HOPMaTHUBHBIE [TPAaBOBBIC aKThI B 1. YrnoBas cpennss kBagpatuueckas omuoka (CKO) noauroHoMeTpu4eckoro
00J1aCTH re0JI0rMYECKOro U3y4eHHUs, X0/a.
MCIIOJIb30BaHUs U OXPaHbl HEJP U 2. JIuneitHas cpeusis kBajaparudeckas omuoka (CKO) noauronomeTpuueckoro
OKpYXKarollel cpeJibl; HOpMaTUBHbIE X0Ja.
IIPABOBBIE AKTHI, PYKOBOJSILME,
METOMYECKHE U HOPMATUBHBIE
MaTepHuabl, KacarouIuecs
JIEATEIbHOCTH MapKIIEHIepCKON
CIIYKOBI;
IK-2.2 OcyuecTBisieT He00X0IUMBbIE IIpumepHBbIii NepeyeHb NPAKTHYECKUX padoT
MapKIIeHIepCKUE KaMepaabHbIEe U 1. OnieHKa TOYHOCTH TPUTOHOMETPUYECKOTO HUBEJINPOBAHMS.
noJieBble paboThl, 0OPOpMIISIET 2. AHanu3 OpUEHTHPOBAHMS IOJ3EMHOM MapKIIEHIepCKOM ceTu uepe3 JBa
IIPOU3BOJICTBEHHYIO JOKYMEHTAIMIO U | BEPTUKAJIBHBIX CTBOJIA
OTYETHOCTh
MK-2.3 Hcnonp3yeTr reonHpopMauoHHbIe IIpumepHBbIii IepeyeHb BONPOCOB K IK3aMeHY:
CUCTEMBI JJIs1 BBITIOJTHEHMS 1. Buzbl HecO6oek 1 pacuéT JOMyCKOB Il HOCTPOEHHUS IIIaHOBOI'O 0OOCHOBAHUSI.
MapKIIeHepcKux padboT 2. Bunpl Hec60ek 1 pacuér AOMYCKOB JUIsl TOCTPOEHUS BBICOTHOI'O 00OCHOBAHUS.
3. BnusHue onmmmOKu OpHEHTUPOBAHUS NIEPBOIl IMHUU BBITSIHYTOTO X014
MIO/I36MHOM NIOJIMTOHOMETPHUH Ha MONEPEYHBbIN CABUI KOHEYHON TOUKH XO0/a.
IK-2.4 VYcraHaBIMBaeT NPUTOTHOCTh IIpuMepHBIH nepedYeHb BONPOCOB K IK3aMeHY:

re0/1e3U4eCKOro 000py10BaHus U
npuOopoB Kk padoTte

1. UcTounnky ommrOOK U3MEPEHHUH B IOJIMTOHOMETPHH.

2. Pacu€r ToUHOCTH M3MEPEHUS TOPUZOHTAIBHOIO YIJIA B IOJIUTOHOMETPUYECKOM
Xoze.

3. BiiusiHME peayKiun Ha N3MEpEeHHBINH TOPU30HTAIBHBIN YToJl.




Kon nnaukaropa

Nunukatop AoCTHXEHUS
KOMIIETEHIINN

OneHouHble CpeaCcTBa

4. BnusiHue UEHTPUPOBKU HA U3MEPEHHBI TOPU30HTAIIbHBIA YTOJI.
5. Bunbl HecO0ek U pacy€T JAO0MYCKOB JUIsl IOCTPOCHUS TUIAHOBOTO 0OOCHOBAHMSL.
6. Bunpl Hec6oek 1 pacu€T 10MyCcKOB JUIsl TIOCTPOSHHS BBICOTHOTO

IIK-3: Cniocob6en opranmn

30BbIBATH JCATCJIbHOCTD noupame.nelmﬁ 1o MameeﬁHepCKOMy o0ecneYeHuI0 HEAPOIOJIb30BaAHUS

IIK-3.1

Pa3pabarbiBaeT u JOBOJUT 110
WCIIOJTHUTEIICH HapsIbl U 33/1aHHs Ha
BBIMIOJTHEHHE MapKIIeH1epcKuX padboT

1. Buasl HecOoek 1 pacuér JOIMYCKOB JIJIsl TOCTPOEHUS IIJIAHOBOTO 0OOCHOBAHUS.
2. Bunbl HecOOoeK 1 pacuéT JOMYCKOB JUISl IIOCTPOSHUS BBICOTHOT'O 000CHOBAHUSI.
3. BnusiHue ommoOKu OpHEHTUPOBAHMSI IEPBOM TMHUH BBITSHYTOTO X0Aa
MOJ3EMHOM MTOJIMTOHOMETPHUH Ha MONEPEUYHBIN CABUT KOHEYHOM TOYKH XO/I1a.

4. CnocoObl ypaBHUBaHUS CETEH MOJI3EMHBIX MOJIUTOHOMETPUYECKUX XOJIOB.

IK-3.2

. OCYHIGCTBJI?ICT KOHTPOJIb Ka4€CTBa
pa60T 1 o0ecreynBaeT IMIPpaBUJIbHOCTDb
HX BBIITOJHCHUA UCIIOJTHUTCIIIMHA

1. CKO nosnoxeHusi KOHEUHON TOUKH BBITSHYTOI'O BUCSYETO
MIOJIUTOHOMETPUYECKOTO XO/1a.

2. Bugsl HecOoek U pacuéT IOIMYCKOB Ul IOCTPOSHHMS IIIIAHOBOTO 00OCHOBAHUS.
3. Buzpl HecO6oek 1 pacuéT JOMYCKOB Il HOCTPOEHUS BBICOTHOTO 0OOCHOBAHMUSL.




0) Ilopsinok npoBeneHUsI NPOMEKYTOYHOM ATTECTALMH, MOKA3aTeJH M KPUTEPHH OLCHUBAHUS:
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 CPOPMHUPOBAHHOCTH YMEHHUI M BIIAICHUH, TIPOBOUTCS
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) — 00y4JaroLIHiics JeMOHCTPUPYET BHICOKHI YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIUIN, BCECTOPOHHEE, CUCTEMAaTHYECKOE U IIyOOKO€E 3HaHUE Y4eOHOro
Marepuaia, CBOOOIHO BHIMOIHACT MPAKTHUECKUE 3a/1aHuUs, CBOOOIHO ONIEPUPYET 3HAHUSIMH,
YMEHMSIMH, IPUMEHSIET UX B CUTYalUsIX TOBBIIIEHHON CJI0KHOCTH.

— 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 «HeyA0BJIeTBOPUTEIbHO» (1 0ayt) — oOyyaromuiicss He MOXKET MoKa3aTh 3HaHUS Ha
YpOBHE BOCTIPOU3BEACHUS U 00BICHEHUS MHPOPMAIH, HE MOXKET MOKa3aTh MHTEJUIEKTYyallbHbIE
HaBBIKU PELIEHMsI IPOCTHIX 3a/]1a4.

KypcoBast paGoTta BbINOJIHAETCS 00y4arOMIMMCS CAMOCTOSITENLHO O] PyKOBOACTBOM IIPENOAABATEIS.
[Ipu BbIMONHEHUH KYpPCOBOU pabOThl 00yUarOIUIACs TOJHKEH MOKa3aTh CBOE yMEHHe paboTaTh C
HOPMAaTHUBHBIM MaTE€pPHUAJIOM U APYTUMU JIUTEPATYPHBIMU UCTOYHHKAMHU, a TAK’KE BO3MOKHOCTD
CHCTEMaTH3MPOBATh U AHATU3UPOBATH (PAKTHUECKUI MaTepuall U CaMOCTOSITEILHO TBOPUECKHU €T0
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 BaXKHBIM SIBIISIETCS UCIIOJIBb30BaHUE MH(POPMALIMOHHBIX
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 TPAKTUUECKHI MaTepHal, pazoopaTs 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
BbINOMTHUTE OIEHKY TOYHOCTH pE3yJbTaTOB HM3MEPEHWH JUIMH JIMHUH IyT€M BBIYUCICHUS CPEIHHUX
KBa/IPaTUYECKHX MTOTPEITHOCTEH.



2.2 3aganue U UCXOIHbIE TaHHbIE

1. Beruucaute CKII usmepenus anuust guaun (1, M). eciit ©3MepeHHs MPOBOJUINCH B MPIMOM H 00paTHOM
HampaBICHUAX CTanbHOM pyiertkoit (I, M) ¢ Hatshkeruem 10 kr. Vcxo/Hble qaHHBIC MpUBeICHBI B Ta0m. 2.1: yrom
HAKJIOHA JTHHUH (8, ©); M IUIOMA1h MONEPEYHOr0 CEUCHHs MO0THA pynetkr (F, cM%); MOrpemHocTs onpeeeHus
TeMIiepaTypsl Bo3ayxa (M, °©); TMHEHHOE CMEMICHHE MTPOMEXYTOUHBIX TOYEK OT CTBOpA JIMHUU NP IPOBEIINBAHUT
(m, cm), CKII orcuera 1o pynieTke NMpH H3MEPEHHH JIMHBI oxHOTO Tiposera |' pynerkoit Ha Becy (m,, MM);

TIOTPEITHOCTH H3MEPEHHS YTIIa HaKIoHa (Ms, ).

WcxoaHble 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 BBINOJHATH € MOMOIIBI0 YJEKTPOHHOTO0 TaxeoMeTpa.
Hcxoanble JaHHbIE IPUBeIEHBI B Ta0J1. 2.2,

3. YcTraHOBHTH KjIace TOYHOCTH M3MEPEHHOM AJIUHBI.

Tao6auma 2.2
HUcxoaHbie JaHHbIE
Ne papuanta Mapka Crpana, pupma Tounocts JansHOCTB TouHocTh
H3MEpEHHS JeUCTBUS H3MepeHHs
(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 n3mepeHusi UIMHBI JIMHUM TIPH HEMOCPEACTBEHHOM €€ M3MEPEHHH CTaJbHOW pyJIeTKOW

ornpezensercs no Gpopmyie:




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

Cocrasistomniue o0Iei 0)KnIaeMoil MOTPELIHOCTH ONPEACNAIOTCS 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

OTHOCHTEJILHOM MorpenHocThio He 6omnee 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 nojioTHa 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.

ITorpemHocTs 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. CormacHO HOPMATHUBHO-TCXHHYCCKHUM TPEOOBAHMSAM MPH W3MEPECHUH JUIMHBI JIMHUH C IOMOIIBIO
JJNIEKTPOHHOTrO TaxeoMeTpa jomyckaemoe 3uadenue CKII usmepenus paccrostausi (Mp, MM) OJHHM MPHEMOM
onpenensot o popmyse (2.9):

mp=a+b*x107%xD, (2.9)
rae a — mapaMmerp, Xapakrepusyromuii coctapistomue CKII uamepenus, He 3aBUCAIINE OT PACCTOSHIS, MM;
b — mapamerp, xapakrepusyronmii coctapisitonue CKI1 usmepenus, 3aBucsIne OT pacCTOSHHUS,
D — u3mepsieMoe pacCcTOSIHUE, MM.

3. Uro06kl YCTaHOBUTH, K KAKOMY KJIACCy TOYHOCTH OTHOCUTCA U3MEPCHHAA [JIMHA, HCO6XOJII/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 3HaueHHs KOI(QQUIMEHTOB CIyYaiHOI ¥ CHCTEMAaTHYECKOTO BIMSHHS 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. Beruauciute CKII u3MepeHHON JIMHAK ¢ yY4eTOM KO3(DQHUIIMEHTOB CIIyJallHOTO @ W CHCTEMaTH4eCcKoro 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 JMHEMHBIX U3MEPEHUI MPOU3BOAUTCS IO PA3HOCTSAM JBOMHBIX U3MEPEHUI.
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 xaxgoil pasHOCTH NCKITIOYAIOT CHCTEMATHIECKYIO COCTaBIISIOLYIO:
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 METOIMYECKH € yKa3aHuUs K BBIIOJTHEHHUIO IPAKTHIECKOH 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
ONPEJAEJIEHUE NNOI'PEHTHOCTU KOOPAUHAT NOCJIEJHEI'O IYHKTA U IUPEKITMOHHOI'O
VIJIA TOCJIEJHEMA CTOPOHBI CBOBOITHOI'O TEOJOJUTHOI'O XOJIA

4.1 lens paboTHI

BBINONHUTE OLEHKY TOYHOCTH CBOOOIHOTO TEOJOJUTHOIO XOJa, MPOJIOKEHHOTO B IOA3EMHBIX TOPHBIX
BBIPA0OTKAX ITyTE€M BBIYMCIIEHHUS TIOTPELUIHOCTEH MIAHOBBIX KOOPJMHAT U BBICOTHOM OTMETKH MOCIIEIHETO 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
BBINTOJIHEHB C TOYHOCTBIO, COOTBETCTBYIOUIEH TpeOoBaHMSAM TexXHHYeCKOH HHCTPYKIMH K MapKIIeHIepCKuM
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 OTPENTHOCTH MOJIOXKEHHS MOCIIeAHero MyHKTa K CBOOOAHOTO TEOJOIUTHOTO X0/1a;
- OTPEIIHOCTh AUPEKIIOHHOTO YIIa MOCJIEHEH CTOPOHBI CBOOOIHOTO TEOJAOIUTHOTO X012,
- IOTPELIHOCTb ONPEAEIEHUS BBICOTHOM OTMETKH MOCIEIHETO MyHKTa K
- IOTPEIIHOCTh KOOPANHAT IocieHero myHkra K ¢cBoOOJHOTO TEOM0IUTHOTO X0a 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 KpaT4aiiimx paccTOsHUI OT KOHeYHOro MyHKTa K J10 i-X IyHKTOB X0/1a Ha OCH KOOP/MHAT
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 T€OA0JUTHOIO X012

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

C y4eToM TOro, YTo XOABI IO BBIPAOOTKAM HPOKIAIBIBAFOTCS JBAX/IBI, CPEIHIOK HOTPEITHOCTh BBIYUCIISIOT
o hopmyie:

Mg
Meer =72
(4.4)
3. OTHOCHUTENBHYIO MOTPEITHOCTH TIOJOXKEHUS KOHEYHOTO MyHKTa K BRIYUCIISIOT 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.€. IEPBOM HAayadbHOW CTOPOHBI, IIOJIY4YEHHONH B pe3yslbTaTe€ OPHUEHTUPOBAHHUS, IIPU PABHOTOUYHO
M3MEPEHHBIX YTIIax ONPEeAeISIoT Mo hopMyIe:

Myy = Tn,B\/ﬁ
4.7
rae N — 9icio YIioB TEOAOJIUTHOTO X0/1a, YYaCTBOBABLIMX B BEIYUCICHUH TUPEKIIMOHHOTO YIJla ocaeaHen
CTOpPOHBI XOAA.



C y4eToM TOTPEIHOCTH IUPEKIHOHHOTO YTia HWCXOJHOW CTOPOHBI XOAa Mgy TPH HEPAaBHOTOYHO U
PaBHOTOYHO WM3MEPEHHBIX YTJIaX IIOTPEIIHOCTh JUPEKIIMOHHOTO YIila IMOCIeIHEH CTOPOHBI TEOJOIUTHOTO 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 I'€OMETPUYECKOTO HHUBEJIUPOBAHUS [0 TOPHBIM BBIPA0OTKAM BBINOIHAIOT
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.

[NorpemHocTs mepeAavyd BBICOTHOM OTMETKHM 4Yepe3 IIAXTHBI CTBOJ MpPU JABYKPaTHOM HM3MEPEHHU
OTIPENEIISAIOT 110 (hopMyIIe:
__An
Mpem = 3v2
(4.12)
rne Ah=0,0003H, M - nonycTuMoe pacxokIeHUE My JIBYMs HE3aBUCUMbIMU TIepejadyaMu 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 - HOIMMYCTUMBIC HCBA3KHW HUBCIHMPHBIX 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 nNOrpeuHOCTb MOJIOKEHUS 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") IpH PaBHOTOYHO M3MEPEHHBIX YIilaX BBIYMCISIOT O GopmyJie:

2
M; = %Z’f Ry, +a? ¥t} sicos?a; + szir (4.15)
e R;, - poeKIMyu KpOTYAHIIMX PACCTOAHUI OT KOHEYHOTo 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 TEOJOIUTHOTO Xo4a 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
pexoMenayercs mpuHATH 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 BHUCAYCIO XOJa TPUTOHOMETPHUYCCKOTO HHUBCIMPOBAHUA, HpOﬁﬂeHHOFO B
npsAsMoOM 1 06paTHOM HalpaBJICHHUAX B MOA3CMHBIX I'OPHBIX BBIpa6OTKaX, ITYTEM BBIYHCIICHHA MMOTPEIIHOCTHU BBICOTHI
MOCJICAHCIO ITYHKTA.

5.2 3agaHue U UCXOAHBIE JaHHbIE

Ilo HaxIIOHHOW TOpHOW BBIPaOOTKE MPOJIOKEH XOJ TPHUTOHOMETPHYECKOTO HHBEIMPOBAHUS B NPSMOM 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 JJIMH COCTABIISIOT
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 TPeOOBaHUAM TeXHNYeCKOH MHCTPYKIHH.

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 OAHOBPEMEHHBIM ITPOJIOKECHUEM 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




