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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ofgoopeHa i peanusanuu B 2025 - 2026
y4aeOHOM TOJTy Ha 3acefaHuu kadeapel ['eonoruu, MapKIeHaIepcKoro aenia u 00orameHms

[Ipotokom ot 20 r. Ne

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

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapsl ['eooruu, MapKIneiaepcKoro jieia u 00orameHus

[Ipotokom ot 20 r. Ne

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

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanusaruu B 2027 - 2028
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 nepecmoTpeHa, odcyxieHa u ogoopena st peanuszanuu B 2028 - 2029
yueOHOM roy Ha 3aceqanuu Kadeapsl [ 'eonoruu, MapKieiiepcKkoro aeia u 00orameHus

[Ipotokom ot 20 . Ne

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

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peamsanuu B 2029 - 2030
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eog0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 . Ne
3aB. kadenpoit N.A. T'putiiun

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamsanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqaHuu kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena st peanuszanuu B 2031 - 2032
ydaeOHOM TOJTy Ha 3acefaHuu Kadeapsl ['eonoruu, MapKIeiaepckoro 1emaa 1 00orameHus

[Ipotokomor 20 r. Ne
3aB. kadenpoii N.A. I'puiinn




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 (POPMUPOBAHUE 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
qHce:
— KOHTaKTHasi pabota — 6,4 akaj. 4acoB:
— ayTUTOpHas — 6 akaj. 4acos;
— paeayautopHas — 0,4 akaj. 4acos;
— camocTosTeabHas padota — 97,7 akaj. 4acos;
— B (popMe npakTHuecKoil moarotoBku — 0 akaz. 4yac;

®dopma aTTecTalluM - 3a4EeT C OLEHKOMN

AynutopHas s s
KOHTaKTHas paboTa E = dopma TeKyLero
=
B aKajl. 9acax 3 Bun KOHTPOJIS
Paznen/ Tema 3 (B akan ) £ . P Kon
> & © | camocTosTenbHOI | ycrieBaeMOCTH U
JIACITATIINHEL N [ . | xommerennn
g £ paboThI IPOMEKYTOUHON
nad. | mpakrt. [ 3 aTTeCTaIHn
Jlek. I
3aH. 3aH. | QO &
1. Ouenka TOYHOCTH IIOJOKEHHS
MYHKTOB MapKIneiepckoi
ONIOPHOM CETU
1.1 OOmme  IONOXEHHUS.
TTorpemHocTd  KOOp-IUHAT K-1.1
MoCJIeTHEH TOYKH K 1'2‘
cBoboHOTO Nzyuenue MK 1.3l
[OJIM-TOHOMETPHUUECKOTO . o
xoma B 3aBI/II)CI/IMOCTI/I or OCHOBHOM U Brimonnenne u I1K-1.4,
HOrpeIIHOCTH — 1 8 JIOTIOTHUATEILHOM 3aImMTa I1K-2.1,
o8 " S JUTEPATYPHI 110 MPAaKTUYIECKOM [1K-2.2,
%rorpeumocn; Honomeﬂm; JIUCLMILINHE, padoTsl I1K-2.3,
I — UK KOHCIIEKTA JIEKIUI I1K-2.4,
I1K-3.1,
CBOOOIHOTO
I1K-3.2
MOJUTOHOMETPHUIECKOTO 4
xXo01a
1.2 BiusHHE MOTPEIIHOCTH K-1.1
HUCXOHOTO JIUPEKLUOHHOTO K 1'2‘
2,
yIriia Ha OUIMOKY TOJIOKEHHS "

N 3yueHHe I1K-1.3
nocaeaHen TOUKHU yHeHu '
CBOGOHOTO xoa OCHOBHOI U Brimonnenue u I1K-1.4,
HorpemHocTs ’ 1 1 8 JIOIOIHUATEILHOMN 3aIuTa I1K-2.1,
o IEKHHOHHOM na JUTEPATYpPHI 110 MIPaKTUIECKOU MK-2.2,
mop60171 I };rm)] JACHUATIINHE, paboThI I1K-2.3,
CBOGOHOTO P KOHCIEKTa JICKIUH [1K-2.4,

I1K-3.1
TOJMTOHOMETPHIECKOTO '
xoma I1K-3.2




13 Cpennue

KBaJ[paTHYECKHE
MOTPEIIHOCTH  KOOpJAMHAT
ITOCJIETHETO MyHKTa
MOJIMTOHOMETPUYECKOTO
xoaa npu HaJTHIHHI
Ha‘Z{[aHLHOﬁ P M KOHEYHOH TK-1.1,
THPOCTOPOH CKII TIK-1.2,
noﬁomegm . MOCJIEHETO Hsyucnne IK-1.3,
OCHOBHOM U Brmonnenue u I1K-1.4,
MyHKTa .
JIOTIOJHUTEILHON 3alUTa I1K-2.1,
MOJTMTOHOMETPHUIECKOTO 8 N
JAUTEPATypPhl O PaKTUIECKOH IK-2.2,
X0/1a, UMEIOIIEr0 HECKOJIBKO
ripoctopon.  TTorpemHocTs JTUCLIUTUIAHE, padoThI [K-2.3,
’ KOHCIEKTA JICKIUI I1K-2.4,
MTOJIOKEHUS ITOCJIETHETO
IIYHKTa TUPOIIOIUTOHA IK-3.1,
Y p : TK-3.2
IlorpemHocTts
JTUPEKITHOHHOTO yria
nro0oi CTOPOHBI
MOJMTOHOMETPHUIECKOTO
XO/la TPU HAIUYUH TIEPBOM
Y MOCJIEIHEW THPOCTOPOH
ITIK-1.1,
I1K-1.2
1.4 CKII xoopauHaT 1r000it '
BEPIIUHEI PH aBHEHHOT'O Wsyuenue MK-1.3,
P yp OCHOBHOM U Brimonnenne u I1K-1.4,
MOJTMTOHOMETPHUIECKOTO .
JIOTIOTHUATEILHOM 3aIMTa I1K-2.1,
xoma. CKII  monoxeHus 8 .
. JUTEPATYpPHI 110 MIPAKTUIECKON IK-2.2,
MOCIeTHEN TOYKH
CBOGOLHOTO BLITAHYTOTO JIUCLMILINHE, paboThI I1K-2.3,
ABHOCTOPOHHEI XOIA KOHCIIEKTA JIEKIHI [1K-2.4,
p p A IK-3.1,
I1K-3.2
ITK-1.1
15 Haxormrenne '
IOTrpEeIIHOCTell B XoJax IK-1.2,
FGOI\I?IGT HYECKOT0 u Hsyucnue IK-1.3,
P OCHOBHOM U Brimonnenne u I1K-1.4,
TPUTOHOMETPHUYECKOTO .
JIOTIOTHUATEILHOM 3aImMTa I1K-2.1,
HUBEJUPOBAHUSI. 0,5 8 .
N JUTEPATYpPHI 110 MIPAKTUYECKON [1K-2.2,
Hakomnnenne nmorpemnocrei
JIUCLMILINHE, padoTsl I1K-2.3,
B Xo/;ax .
CBETONANEHOMEDHOI KOHCITEKTa JICKIIH I1K-2.4,
HonnriHOMeT lfl/l TK-3.1,
P IK-3.2
HWroro no pazneny 2,5 40
2. TlpempacderT MOTPEIIHOCTH
CMBIKaHHsI BCTPEYHBIX 3200€B
ITK-1.1,
I1K-1.2
2.1 OOG6mme cBeneHus o '
C601‘/’1Kaxm u A X N3ydenue I1K-1.3,
MADKIICHIEDCKOM OCHOBHOM U Brimonnenne u [1K-1.4,
P sIep JIOTIOTHUATEILHOM 3aIMTa I1K-2.1,
obecrieuenuu. Ilpenpacyer 0,5 8 N
. JIUTEPATYPHI 110 MIPAKTUYECKON I1K-2.2,
MOTPIUTHOCTH CcOOMKH
JMCIUTIINHE, paboThl I1K-2.3,
BCTPEYHBIX 3a00eB N
BBIDAGOTOK OHOM MAXTHL KOHCITEKTa JIEKIIH I1K-2.4,
p TK-3.1,
I1K-3.2
IK-1.1,
I1K-1.2
2.2 Tlpenpacuer HecOOMKH '
BCT] CHI:})IBJII)I: 3a00eB  IIpHU Hsyucnue TK-1.3,
P P OCHOBHOU U Bremonaenne n [1K-1.4,
MIPOBEIECHUN BBIPAOOTKH N
JIOTIOJTHUTEIILHOM 3aluTa I1K-2.1,
MEXIY Pa3HbIMH IIaXTaMH. 8 .
. JUTEPATYPHI 110 MIPAKTUYECKON I1K-2.2,
IIpenpacuer HecOOWKH mpH
JMCIUTIINHE, padoThl I1K-2.3,
MPOBEICHUN BEPTHKAIBHBIX .
FOpHBIX BHIPABOTOK KOHCIIEKTA JICKIUH IK-2.4,
IK-3.1,
I1K-3.2
Uroro no pazaeny 0,5 16

3. AHamu3  OpPHEHTHPOBAHHS

IMOJI3EMHBIX CETeH




MK-1.1,

3.1 OpHEHTHUPOBAHKE IK-1.2,
H.O 3€MHBIX pceTeﬁp yepes Hsyucnne IK-1.3,
A P OCHOBHOU U Bremonnenue n I1K-1.4,
IITOJBHM MM HAKJIOHHBIE .
JIOTIOJHUTEILHON 3alUTa I1K-2.1,
CTBOJIBI. [Morpentaoctsh 8 N
JUTEPATYPHI 110 MPAaKTUIECKOM [K-2.2,
TeOMETPHYECKOTO
OpUEHTHPOBAHMS uepes JHMCIUIIINHE, paboThI I1K-2.3,
OJIMH BEPTUKAJIBHBIA CTBOJI KOHCIICKTA JICK LA IK-2.4,
I BEP IK-3.1,
I1K-3.2
I1K-1.1,
I1K-1.2
3.2 IorpemHxocTsb '
OPHEHTHPOBAHHS P Hsyaenne TK-1.3,
p P N, OCHOBHOU U Brmonnenue u I1K-1.4,
MOJI3EMHBIX CeTel uepes /Ba .
JIOTMIOJHUTEILHON 3alUTa I1K-2.1,
BEPTUKAIBHBIX CTBOJIA. 7,3 .
JAUTEPATypPhl IO PaKTUIECKOH IK-2.2,
KoHTponb OpHEHTHPOBAHUS
MOJI3EMHBIX CETe uepes3 JiBa JICIHTLIHEC, paots! MK-2.3,
BeDTHKANLHEIX CTBONA KOHCIIEKTA JICKIUI I1K-2.4,
P IK-3.1,
I1K-3.2
HWroro no pazneny 15,3
4. TOUHOCTb U3MEpEeHUI
IIK-1.1,
IT1K-1.2,
U3yuyenne I1K-1.3,
4.1 ®dakTophl, ety
ONDEACIIOME  TOUHOCTE OCHOBHOM U Brimonnenne u I1K-1.4,
el N B JIOTIOJTHUATEIBLHOM 3aIMTa I1K-2.1,
usMepenuii.  [lorpenrHocts 6 N
JUTEPATYPHI 110 MPAaKTUIECKOM IK-2.2,
WU3MEpPEHHS YLIIOBBIX
JIUCLMILINHE, paboThI I1K-2.3,
BEJINYHH. .
KOHCIIEKTA JIEKIUH I1K-2.4,
I1K-3.1,
I1K-3.2
IIK-1.1,
IT1K-1.2,
4.2 TTorpeurHocTsb Nzyuenue I1K-1.3,
HU3MEPEHUS CTOpOH OCHOBHO 1 Brinonnenue u [K-1.4,
MTO3EMHBIX ITOJIMTOHOB. 6 JIOIIOJIHATEILHOMN 3aIIMTa I1K-2.1,
IlorpemHocTs omnpeneneHus JUTEPATYpPHI 110 MIPaKTUUECKOU MK-2.2,
KOOPJIMHAT CITyTHHUKOBBIMHU JIACHHATIINHE, paboThI I1K-2.3,
CUCTEMaMu KOHCIIEKTA JICKIIUI I1K-2.4,
I1K-3.1,
I1K-3.2
HWroro no pazaeny 12
5. IIpenpacuer TOYHOCTH
MTOJIOKEHUS MYHKTOB
MapKILIECHIEPCKUX CETEH
5.1 OO6iue CBEJICHUS.
OnpeneneHne MOrpenHoCTH
MTOJIOKEHUS KOHEYHOTO
MMyHKTa CBOOOJIHOTO TK-1.1,
l'lz)/J'II/IFOHOMeT nquKorZ([) IK-1.2,
<oa cp eToM Nzydenue I1K-1.3,
A i OCHOBHOU U Bremonaenne n [1K-1.4,
MOTPEIIHOCTH .
JIOTIOJTHUTEIIEHOM 3alIUTa I1K-2.1,
OpPUCHTUPOBAHUS ero 6 .
. JUTEPATYPHI 110 MIPAKTUYECKON I1K-2.2,
MEepBOi CTOPOHBI.
OnpejiesiehHe TOrpemHoCTH JUCITUTINHE, paboThl [K-2.3,
HOOKEHIS KOHEIHOTO KOHCITEKTa JICKIH I1K-2.4,
VHKTA IK-3.1,
y TK-3.2

MMOJIMTOHOMETPHUUICCKOI'O
XoJa, Ppa3aciIceHHoro Ha
CCKIIMH TUPOCTOPOHAMMU.




IK-1.1,
I1K-1.2,
5.2 [IpensapurenbHas Uzyuenue IK-1.3,
OIICHKA TOYHOCTH OCHOBHOU U Bremonaenne n I1K-1.4,
CMBI-KaHUsI 3a00€B, 84 JIOTIOJHUTEILHON 3aIUTa I1K-2.1,
MPOBOMUMBIX B  Mpe/enax ! JUTEPATypPhI O MPaKTHIECKON I1K-2.2,
OJIHOW IIAXThl U M3 Pa3HBIX JTUCLIUTUIAHE, padoThI [K-2.3,
[IaxT KOHCIIEKTA JICKIUI I1K-2.4,
I1K-3.1,
I1K-3.2
HUroro no pazaeny 14,4
Hroro 3a cemecTp 2 4 97,7 320
Hroro no nucuuIuivHe 2 4 97,7 3a4eT C OLICHKOI

5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

1. TpaguumonHsle oOpa3oBaTeIbHBIE TEXHOJOTMHU OPUEHTHPYIOTCS Ha OPTraHU3ALMIO
00pa30BaTeNbHOTO  MPOLIECCa, TMPEANONATAONIYI0 HPSIMYI0  TPAHCISIHMIO 3HAHUM  OT
npenoAaBarenss K CTyJIeHTY (IPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULIIOCTPATUBHBIX
METOOB 00y4eHus1). YdueOHast esITeTbHOCTh CTY/IEHTa HOCUT B TaKUX YCJIOBHAX, KaK MPAaBHIIO,
PENpPOAYKTUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHIA:

Jlexuuu mpoxXoAsT B TpaAMIMOHHON (opme. Ha nekiusx uznaraercs HOBBIM Marepual,
COITPOBOKIAIOIIUICS BOIIPOCAMHU-OTBETAMH 10 TEME JICKIIHH.

[IpakTuueckrie pabOThHI BHITOIHSAIOTCA CTYACHTAMU 110 UHIUBUyaTbHBIM BapUaHTaM.

CaMmocrosiTenbHasi paboTa 3aKkiro4aeTcss B IMPOpabOTKE OTAEIbHBIX BOIPOCOB IPU
W3YYEeHUHU AUCUUIUIMHBI U IPU MOATOTOBKE K c/1a4ye IK3aMeHa.

2. TexHonoruu mMpoOJIEMHOTO OOYYCHUS — OpraHHW3aIys 00pa30BaTEIHLHOrO IMPOIecca,
KOTOpasi MpeArnojaraeT MoCTaHOBKY MPOOJIEMHBIX BOMPOCOB, CO3/IaHUE YYEOHBIX MPOOIEMHBIX
CUTYaIMi 15l CTUMYJTUPOBAHHS aKTHBHOM MTO3HABATEIBHOM AEATEIBHOCTH CTYICHTOB.

®opmbl y4eOHBIX 3aHATHI C HUCIIOJIB30BAHUEM TEXHOJIOTUH MPOOIEMHOT0 00YUEeHHUS:

[Ipobnemuass nekmuss — W3JIOKEHWE MaTepuaia, Mpeanojarainee MOCTaHOBKY
OpoOJEeMHBIX U JUCKYCCHOHHBIX BOINPOCOB, OCBEIIEHHE PA3IMYHBIX HAYYHBIX I10/XOJIOB,
AaBTOPCKHE KOMMEHTAPHUH, CBS3aHHBIE C PA3IMYHBIMH MOJEISIMH HHTEPIPETAUU U3y4aeMOTO
MaTepuana.

Jlexuust «BnBoem» (OWMHapHas JIEKIMsA) — U3JIOKEHHE MaTepuaia B  ¢opme
JIMAJIOTHYECKOro OOLIeHMs [JBYX IpernojaBareneid (Hampumep, PEKOHCTPYKIMsS Jauanora
NPEICTaBUTENCH Pa3IMYHBIX HAYYHBIX HIKOJ, KyYEHOTO» M «IIPAKTHKA» U T.I1.).

IIpakTuyeckoe 3aHsATHE B (opMe MpakTHKyMa — OpraHu3aunus ydeOHOH paboThl,
HalpaBjieHAa Ha pEIICHHE KOMIUIEKCHOW Y4eOHO-TI03HABAaTEeIbHON 3aJaud, TpeOyromend oT
CTyJI€HTa IPUMEHEHHUS KaK HAyYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUIECKUX HABBIKOB.

[IpakTryeckoe 3aHsATHE HA OCHOBE Keiic-MeTo/1a — 00ydeHHe B KOHTEKCTE MOACTHPYEMO
CUTYallU{, BOCIIPOM3BOIAIEH peabHble YCIOBUS HAYYHOM, MPOU3BOACTBEHHOMN, 00IIIECTBEHHOM
nesitenbHOCTH. OOydJaromuecst JTOJDKHBI MTPOAHATU3UPOBATh CHTYAIllMIO, pa3o0paThCsi B CYTH
npo6JeM, MpeIoKUTh BO3MOXKHbIE peIlIeH s U BbIOpaTh ydiee U3 HUX. Kelicel 6a3upyroTcs Ha
peanbHOM (paKTHIEeCKOM MaTepHalle WITH JKe MTPHOIIKEHBI K peaTbHOM CHTYyaIlnH.

3. UrpoBble TEXHOJIOTUU — OpraHM3alus 00pa3oBaTENIbHOTO IMpoIlecca, OCHOBAaHHAA Ha
PEKOHCTPYKIIMH MOJIEIICH TOBEJICHHS B PAMKAaX MPEIOKEHHBIX CIICHAPHBIX YCIOBHIA.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM UTPOBBIX TEXHOJIOTHI:

VYuebHass urpa — ¢opmMa BOCCO3JAHHS MPEIMETHOTO W COIMAIBHOTO COJACPIKaHUS
Oyaymelt npodecCHOHAIBHOW JAEATENbHOCTH CIELHUATUCTa, MOJAEIMPOBAHUS TaKUX CHUCTEM
OTHOIIEHHIA, KOTOPBIE XapaKTePHBI ISl ATOH AEATEIIEHOCTH KaK IEJIOT0.

JlenoBasi urpa — MOJEIMPOBAHUE PANMMYHBIX CUTYyallud, CBS3aHHBIX C BHIPAOOTKOW U
NPUHSATHEM COBMECTHBIX PEIICHHHA, 00CYKICHHEM BOIPOCOB B PEKHME «MO3TOBOTO IITypMay,
pe-KOHCTpYKLKEH (QyHKIIMOHAILHOTO B3aUMO/ICHCTBUS B KOJUIEKTHUBE U T.I1.

PoneBast urpa — uMHTaLMg WIM PEKOHCTPYKIMS MOJEIEH pOJIEBOro IMOBEACHUS B
NPEJIOKEHHBIX CIIEHAPHBIX YCIOBUSAX.

4, TeXHOJIOTUH TPOSKTHOTO 00YYCHHS — OpTaHu3aIis 00pa30BaTeILHOTO MPOoIecca B
COOTBETCTBUH C AJITOPUTMOM TOITAIMHOTO PELICHHUS TPOOIEMHOMN 3a/1a41 WM BHITIOJTHEHHUS



yueObHoro 3amanus. lIpoekT mpesmonaraeT COBMECTHYIO Y4eOHO-TIO3HaBaTEIbHYIO
NeSITeIbHOCTD TPYIIBI CTYIEHTOB, HANpPaBJICHHYIO HA BBIPAOOTKY KOHLIEMIMH, YCTAaHOBJICHHE
nenen u 3aaad, GOpMyJIHPOBKY OKUAAEMBIX PE3YyIbTaTOB, OMPEeIEHNE MPUHIIMIIOB U METOAUK
pelieHuss TOCTaBJICHHBIX 3afay, IUIAHUPOBaHME XoJaa paldoThl, TOUCK JOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATANHYIO PEaTu3alllio IIaHa paboThbl, MPE3CHTALMIO PE3YIbTaTOB
paboThl, X ocMbIcieHre U pedakcuio. OCHOBHBIE TUIIBI TPOEKTOB: VccnenoBaTeIbCKuil MPOEKT
— CTPYKTYypa npubiamxeHa Kk ¢opMaTy Hay4dHOTO UCCIIEJOBaHUS (JI0Ka3aTeIbCTBO aKTyaJlbHOCTU
TEMBI, OIPECIICHIE HAYYHOU MPOOIIEMBI, TpeIMeTa U 00BEKTa UCCIIeJOBAHUS, LIeeH U 3a1ad,

METO/MOB, HWCTOYHHUKOB, BBIIBM)KCHHE THIIOTE3bl, OOOOIIEHHE pE3yJIbTaTOB, BBIBOJHI,
0003HaYCHHE HOBBIX MPOOIIEM).

TBoOpueckuil MPOEKT, KaKk MpPaBUJIO, HE MMEET ACTAIBHO NMPOPAaOOTaHHOW CTPYKTYpPHI;
yueOHO-TI03HABATENIbHAS JEATEIIbHOCTh CTYIEHTOB OCYILECTBISETCS B paMKax pPaMOYHOTO
3a/laHusl, HOUMHSISICh JIOTUKE U HHTEPECAM YYaCTHUKOB IIPOEKTA, KaHPy KOHEUYHOI'O pe3yJsibTara
(razera, GUIBM, MPA3IHMK, U3AAHUE, SKCKYPCHUS U T.I1.).

WudopmMalMoHHBI MpPOEKT — y4eOHO-TIO3HABATENIbHAS JIEATEIBHOCTh C  SIPKO
BBIPQXCHHOW  3IBPUCTUYECKOW HAMpPaBIEHHOCTHbIO (MIOMCK, OTOOp W  CHCTEMAaTH3alus
uH(pOpMaLUU O KAKOM-TO OOBEKTE, 03HAKOMJIEHHE YYaCTHUKOB IIPOEKTA € 3TOM MH(popManueH,
ee aHanM3 U 0000IIeHHe IS Tpe3eHTAIMK 00JIee IUPOKON Ay AUTOPHH).

5. HTepakTUBHBIE TEXHOJIOIMU — OpraHu3alus 00pa3oBaTENILHOTO IpoLecca, KOTopast
IpeJlroiaraeT akTUBHOE U HETTMHEHHOE B3aUMOJICHCTBUE BCEX YUaCTHUKOB, IOCTH)KEHUE Ha 3TOM
OCHOBE JIMYHOCTHO 3HAYMMOIO JUIi HUX o0Opa3oBaTelbHOTO pe3yibrara. Hapsny co
CHEIMAM3UPOBAHHBIMU ~ TEXHOJOTHUSIMH  TakKOro  poja  MNPUHIMI  HUHTEPAKTUBHOCTH
IPOCJIEKUBAETC B OOJIBIIMHCTBE  COBPEMEHHBIX  0Opa30BaTENIbHBIX  TEXHOJOTHUH.
HHTEepaKTUBHOCTH MOAPA3ZYMEBAET CYOBEKT-CyOBEKTHBIE OTHOILICHUS B X0OJie 00pa30BaTeIbLHOTO
nporiecca 1, Kak ClieicTBUE, OPMHUPOBAHNE CaMOpPa3BUBAOIIEICS HH(DOPMAIIHOHHO-PECYPCHOM
CpEIIBL.

@opMbI yueOHBIX 3aHSATHH C HMCIOJIH30BAHUEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHOW CBS3M» — JIEKIMS-TIPOBOKAIMs (M3JI0’KEHUE MaTepHualia C 3apaHee
3arIaHuPOBAHHBIMH omroKamMm), aexkuus-oecena, JEKUUSA-TUCKYCCHUS,
JEKIHS-TIPECC-KOHPEPEHITHS.

CemuHap-ucKyccusi — KOJUIEKTUBHOE 00CYXKIEHHE Kakoro-iubo CIIOpHOTO BOIpOCa,
npoOJemMbl, BBIABICHHE MHEHHUH B Trpymme (MEXrpyNImoBOW JHANOr, IUCKYCCHS Kak
CIIOp-/IUAJIor).

6. HudpopMannoOHHO-KOMMYHHUKAIIMOHHBIE  00pa3oBaTeNbHbIE  TEXHOJIOTHH  —
opranu3zaiysi 00pa3oBaTeIbHOrO MPOLEcca, OCHOBaHHAs HA MPUMEHEHNUHU CHEelMaIN3UPOBAHHBIX
IPOrpPaMMHBIX CpeJl U TEXHUUECKUX CPENICTB pabOThI ¢ HH(pOpMaLIKEH.

@opMbl YUeOHBIX 3aHITHH C HCIOIb30BAaHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3zyanusanmsi — H3JI0KEHUE COJEP)KaHUs CONPOBOXKIAETCS Ipe3eHTaluen
(eMoHCTpalyeil yueOHbIX MaTepHalioB, MPEICTABICHHBIX B PA3JINYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WIUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUACOMATEPUAIIOB).

[IpakTuueckoe 3aHATHE B (QopMe TMpe3eHTAMH — TMPEACTAaBIEHUE pEe3yJIbTaTOB
MPOEKTHON MJIM MCCIIE0BATEIbCKONW JEATENIbHOCTH C WCMOJIb30BAHUEM CHEIMATH3UPOBAHHBIX
MIPOrPaMMHBIX CpeJl.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4aroIMXcst
[Ipencrasneno B mpuioxxkeHuu 1.

7 OueHOYHBIE CpeACTBA AJIsl IPOBeeHH s POMEKYTOUHOI aTTecTAlMI
[IpencraBneHbl B IPUIIOKEHUH 2.



8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUIIHHBI (MOTYJIs1)
a) OcHoBHas TUTEpaTYypa:
MuxaiinoBa, T. B. AHaau3 TOUHOCTH MapKIIeiaepeKuii u3MepeHwii © yaeonoe mocodue / T.
B. Muxaiinosa, T. b. Porosa. — Kemeposo : Ky3I'TY umenu T.®. I'opbauea, 2017. — 109 ¢. —
ISBN 978-5-906888-85-3. — Tekcr : snekrpounsiii // JlaHp : 31e€KTpOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/105415 (mata oOpamenus: 16.05.2024). —
Pexum nocryma: A aBTOpHU3. MOJIb30BaTENCH.

psixoB, B.H. T'eonesus [Dnekrponnsiii pecype]: yueouuk / b.H. J[pskoB. — DICKTPOH.
nan. —  Cankr-llerepOypr:  Jlams, 2019. — 416 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/111205 .

lony6es B.B. T'eomesusi. Teopust maremaTudeckord 00pabOTKHM T€OAC3UUECKHX
u3MepeHuit: Yuel. st By30B. — M.: MOCKOBCKHI TOCYJIapCTBEHHBIN YHHUBEPCUTET T'€OJE3UH U
kaprorpaduu, 2016. 422 c. https://www.elibrary.ru/item.asp?id=30089838

0) lonotHuTeILHASI JTUTEpPaTypa:

CanponoBa, H. II. Mapkmeiigepuss .| AHaJIU3 TOYHOCTH MAapKIICHIEPCKUX padoT
JlaGopatopHblii npakTukyMm . ydeoHoe mocodue / H. Il. Camponora, 0. H. HoBuuuxuu. —
Mockga : MUCHC, 2015. — 69 c. — TekcT : anekTponHsli // JIaHb : 37eKTPOHHO-OHOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/93604 (nata oopamenus: 16.05.2024). — Pexum
JOCTyMa: AJi1 aBTOPH3. MOJIb30BaTENCH.

[TepdpmibeB, A. A. Teopusi MaTeMaTH4ecKoil OOPaOOTKHM Te0Ie3MUSCKUX WU3MEPCHHM :
yuebHoe mocobue / A. A. Ileppunbe. — Hosocubupck : CI'YBT, 2019. — 80 ¢. — ISBN
978-5-8119-0810-3. — TekcT : anexkrponusiii // JlaHb : 3JIeKTPOHHO-OMOIMOTEYHAST CUCTEMA, —
URL.: https://e.lanbook.com/book/147160

benukoB, A. b. Matematnyeckas 00paboTKa pe3yabTaTOB T'€OJE3MUECKUX HW3MEPECHHIM:
yueoHoe mocobue / A. b. benukos, B. B. CumonstH. — 2-¢ u3a. — Mocksa : MUCH — MI'CVY,
2016. — 432 c. — ISBN 978-7264-1255-9. — Tekct : onektpoHHbii // Jlanb
ANEeKTpOHHO-OMbOIHoTeynas cucrema. — URL: https://e.lanbook.com/book/73707.

WmxenepHas reone3us U reonHpopmatuka. Kparkuit kype : yueOnuk / M. S1. Bpsins, E.
C. boromornoga, B. A. Koyrus, b. A. JIésuH ; nox penaxuueii B. A. Koyrus. — Cankr-IlerepOypr
: Jlanp, 2015. — 288 c. — ISBN 978-5-8114-1831-2. — Texkct : anektponHsbiid // Jlanp :
ANEeKTPOHHO-OMbOIHoTeyHas cucrema. — URL: https://e.lanbook.com/book/643245

[Tepuonnueckue n3naHus:

Iopwueriit xxypuan. U3sectuss BY3o0B. Mapkieiinepust u Henponoib3oBaHue. ['eone3ust u
kaprorpadus. Becthuk MI'Y. Beinyck 4. I'eonorust. I'opHblif nHQOpMaIMOHHO-aHATTUTUYECKHH
OroJJIETEHb.

B) MeToauyeckue ykasaHus:
Metoauyeckie yka3zaHus ISl BBIMOJTHEHHS] MPAKTHUECKUX pabOT MpPENCTaBICHB B
NPUIOKEHUH 3.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

http://window.edu.ru/catalog/resources?p rubr=2.2.75.5 Uudopmanronnas cucrema
((EI[I/IHOC OKHO JOCTylla K O6p3.30BaTeJ'ILHBIM pecypcamy, O6pa3OBaHI/IC B 00JIACTH TEXHUKHA U
TexHoJoruii, ['opHoe aeno.

IIporpammHoe o0ecnneuenne

Haumenosanue 110 Ne norosopa CpoK nercTBUS JIUIEH3UN
7Z1p ¢B0001HO pacupocTpausgemoe I1O 0eccpoUHO

MS Office 2007 |, 135 o1 17.09.2007 GeccpoUHO
Professional

IIpodeccnonanbHble 0a3bl JaHHBIX M MHGOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
Hanuonanpnas MH(POPMALMOHHO-aHAIUTHYECKast URL:

cucreMa — POCCHUICKMI MHIIEKC Hay4HOI'O0 LIUTHPOBAHUS httos://eli : .
ttps://elibrary.ru/project_risc.as
(PUHII) p y.ru/proj p



https://e.lanbook.com/book/105415
https://e.lanbook.com/book/111205
https://www.elibrary.ru/item.asp?id=30089838
https://e.lanbook.com/book/93604
https://e.lanbook.com/book/147160
https://e.lanbook.com/book/73707
https://e.lanbook.com/book/643245
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.5
https://elibrary.ru/project_risc.asp

[Mouckoras cucrema Axkanemus Google (Google Scholar) |URL: https://scholar.google.ru/

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHne TUCIUILTHHBI (MOIYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeueHUe AUCHUIUINHBI BKIIIOUAET:

Tun u Ha3zBanue ayautopuu OcHalleHUE ayAUTOPUH

VyebHast ayauTopust i NPOBEACHUS 3aHATHHN JIGKIMOHHOTO THMa TexXHUYecKue
cpeAcTBa O0ydeHHUs, CilyXaluMe s HOpeicTaBieHus ydeOHOW wuHdopManuu OoiblIon
ayIUTOpUU: MYJIBTHUMEIMMHBIE CPEJICTBA XpPaHEHHs, IMEpeJadyd M TPEACTaBICHUS ydeOHOU
uHpopmanuu. Crienuanu3upoBaHHas MeOelb

VYyeOHas ayauTopusl Uil NPOBEACHUS NIPAKTUUECKUX 3aHATHH TexHuuyeckue cpencraa
o0yueHMsl, CilyKallue s MpeacTaBieHUus ydyeOHOH HH(opManuu OOJbILION ayIUTOPUU:
MYJIbTUMEINMHBIE CPEACTBA XPAHEHUs, MepeJaud M NpPEeACTaBICHUs y4eOHOW HH(OpMAIUH.
Crienmanu3upoBaHHas MeOelb

VYyeOHass ayquTOpus Ul TPYNIOBBIX U WHAMBHUIYAJIbHBIX KOHCYJIbTALlMM, TEKYILLErO
KOHTPOJISI ¥ HNPOMEKYTOYHOM arrectaimu KommbrorepHas texnuka ¢ makerom MS Office, ¢
noakitoueHueM Kk cetu  «MHTepHer» M ¢ JOCTyIOM B 3JIEKTPOHHYIO
MH(POPMAaLIMOHHO-00pa30BaTENbHYIO cpely YyHUBepcuTeTa. Crienuanu3upoBaHHas MeOellb

[Tomemenne ans camoctosiTensHOW padoTel KommbroTepHas TexHHKa ¢ maketoMm MS
Office, ¢ mnoakmouenneM Kk cetn «MHTEpHET» © ¢ JOCTYIOM B  JICKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO cpely YHHBepcuTeTa. Crienuanu3npoBaHHas MeOelb

[Tpunoxenue 1

6 YueOHO-MeTOAUUYECKOe O00eclmeueHrne CaMOCTOSTEJIbHOU PpaboThI
O0yUaroImuxca

CamocrosiTe1bHAs padoTa CTYAEHTOB OCYLIECTBJIACTCS B BU/AC YTCHHUS JTUTEPATYPbI
10 COOTBETCTBYIOLIEMY pa3/iey ¢ MPopadoTKOi MAaTEpPHAIA U BbINOJIHEHHS JOMAIIHUX
33)18}[1/1171 C KOHCYJbTAlMAMMU IIpenogaBaTeisi.

Hepequb BOIIPOCOB IJISl MOATOTOBKH K IK3aMEHY

1. Vrnosas cpennss kBagpatuyeckas omroka (CKO) nonuronomerpruyeckoro xoja. BeiBoj
(bopMyIbI.

2. Jluneiinas cpenusis kBajapatudeckas ommoOka (CKO) moJMTroHOMETPUYECKOro XOja.

BeiBog popmyibl.

[IpononsHas CKO monmuroHoMeTpuyeckoro xoaa. Bersoa popMybl.

[Toniepeunas CKO nonuronomeTpudeckoro xoaa. BeiBog Gpopmysi.

5. CKO mnonoxeHust KOHEYHOU TOYKU BBITSIHYTOTO BUCSYETO MOJUTOHOMETPHUECKOTO XO/1a.
Vbl npeABapUTENIbHO HE UCITPABJICHBI 32 HEBS3KY.

6. CKO mnonoxeHnuss KOHEYHOH TOYKH W30THYTOTO BUCSIYETO IMOJIMTOHOMETPUIECKOTO XOIa.
Vbl npeABapUTENIbHO HE UCITPABIICHBI 32 HEBSI3KY.

7. CKO mosioxeHuss KOHEYHOW TOYKH HM3O0THYTOTO TOJUTOHOMETPUYECKOTO XOJa. YTJIBI
MpeIBapUTENILHO UCIIPABJICHBI 32 HEBSIZKY.

8. CKO monoxeHuss KOHEYHOW TOYKH BBITSHYTOT'O TOJHUTOHOMETPHYECKOTO XO/aa. YTIIBI
MpEeABApPUTEIILHO UCITPABJICHBI 32 HEBS3KY.

9. CKO mosoxxeHUsT KOHEYHOW TOYKH 3aMKHYTOTO ITOJMTOHOMETPHUYECKOTO XOMaa. YTJIBI
MpEeABApPUTENILHO HE UCIIPABIICHBI 32 HEBSI3KY.

10. CKO momnoxeHusi KOHEYHOW TOYKH 3aMKHYTOT'O ITOJIATOHOMETPUYECKOTO XO0Ja. YTJIbI
MIpEeBapPUTENILHO UCIIPABJICHBI 32 HEBS3KY.

11. Ucrounuku omuOOK U3MEPEHUN B TOJTUTOHOMETPHUH.

12. Pacuy€t TOYHOCTH U3MEPEHHUSI TOPU3OHTATIBLHOTO YTJia B MOJIUTOHOMETPHYECKOM XOJIC.

13. BausiHue peaykiuuu Ha i3MEPEHHBIN TOPU30HTAIBHBINA YTOI.

14. BnusiHue neHTpUPOBKY Ha U3MEPEHHBIN TOPU30HTAIbHBIN YroJl.

15. Buasr HecOoek 1 pacuéT JOMYCKOB /ISl TOCTPOSHUS IJIAHOBOTO 000CHOBAHUS.

»ow


https://scholar.google.ru/

16. Buzasl HecOoek U pacuéT OIMYCKOB Ul HOCTPOSHHS BEICOTHOI'O OOOCHOBAHUSI.
17. BausiHue omuOKM OPHEHTUPOBAHMS MEPBOM JMHUM BBITSHYTOTO XOZa IOJ3EMHON
MOJIMTOHOMETPUH HA MOIEPEYHBbIN CABUI KOHEYHON TOYKH XOAA.
18. Cnoco0sl ypaBHUBaHUS CETEH MOA3EMHBIX OJIUTOHOMETPHYECKUX XO/I0B.
19. IorpemHocTs TPUTOHOMETPUYECKOTO HUBEITUPOBAHHUS.
[TorpemHoCcTh reOMETPUYECKOr0 HUBEIMPOBAHUS.



Ipuioxxkenne 2

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

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

Ilpumepnoe cooeporcanue:

Konx nnaukaropa

Nupukatop JOCTHKEHUS KOMITETCHITUN ‘ OlLieHOYHBIE CPE/ICTBA

IIK-1 -

Cnoco0eH BBINOJHATH HHKEHEPHO-Te0Ae3MYeCKHe U3bICKAHUA, IIVIAHMPOBATH PA3BUTHE T'OPHBIX PadoT, OCYIIEeCTB/ISATH MapKIIei/1epCKuH
KOHTPOJIb COCTOSIHUSI TOPHBIX BLIPA0OTOK, 31aHUI COOPYKEHUI M 3¢eMHO MOBEPXHOCTH HA BCEX ITANAX OCBOEHUN M OXPAHbI HeJIP ¢ o0ecreyeH ueM

NMPOMBIIIEHHOW M YKOJIOTHYeCKOii 0€3011aCHOCTH

IK-1.1 CocrasiisieT IpOeKThI IPOU3BO/ICTBA IIpumepHBbIii NepedyeHb BONIPOCOB
MapKIIEHIEPCKUX U T€0AE3NUYECKUX 1. YrnoBas cpenusis kBagparudeckas omnbka (CKO) moauroHoMeTpuyeckoro Xoaa.
paboT, OCYILIECTBIISIET KOHTPOJIb 32 BriBon hopmybl.
BBINOJIHEHUEM U3bICKATEIbCKUX paboT 2. JIuneiiHas cpennss kBajaparuyeckas omnoka (CKO) noauroHoMeTpuueckoro Xoaa.
BriBog hopmyIbl.
3. Ipogonsuas CKO nonuronomeTpudeckoro xonaa. BeiBoa hopMybl.
4. Ilonepeuynas CKO nonuronomeTpruyeckoro xonaa. BeiBoa popMyibl.
IIK-1.2 [Tnanupyet pa3BUTHE TOPHBIX pabOT U [TpuMepHBIii nepeyeHb NpPaKTUYeCKuX padoT
KOHTPOJIMPYET COOTBETCTBUE 1. OueHka TOYHOCTH YIJIOBBIX U3MEPEHUH.
(aKTHUECKOro pa3BUTHsI TOPHBIX PaboOT 2. OueHKa TOYHOCTH JTMHEWHBIX U3MEPEHUIL.
IIPOEKTaM U KaJeHJIapHbIM IJIaHaM
IIK-1.3 OO00CHOBBIBAaET M UCHOJIB3YET MeToibl | [IpuMepHBIii IepeyeHb BONPOCOB
reoMeTpU3ali U IPOTHO3UPOBAHUS 1. UcTouyHUKH OMIMOOK U3MEPEHUN B IOJTUTOHOMETPHH.
pa3MelIeHUs ToKa3aTenei 2. Pac4€t TOUHOCTH N3MEPEHUS TOPU3OHTAIBHOIO YIJIa B IOJIMTOHOMETPUUYECKOM XO/JIE.
MECTOPOXKIACHUS B IPOCTPAHCTBE 3. CriocoObl ypaBHUBAHHUS CETEM MOJ3EMHBIX TOJUTOHOMETPHUUECKHUX XOOB.
IK-1.4 AHanu3upyeT U TUITU3UPYET yCIOBUS 1. I[IpenBapuTenbHas OlleHKa TOYHOCTH CMBIKaHUS BCTPEYHBIX 3a00€B, TPOBOAMMBIX B

pa3paboTKu MECTOPOKACHUN TTOJIE3HBIX
MCKOIIA€MBbIX JIJIsl UX KOMIUIEKCHOTO
WCITOJTb30BaHUS, BBITIOTHSIET Pa3IMYHbIE
OIICHKH HEJIPOIIOIb30BAHUS

npeaciax OJHOM IIaXThI
2. Crmoco0ObI YpaBHUBAaHHUA ceTel ImMOoa3EeMHBIX MOJIMTOHOMETPHUYCCKUX XOJ0B.
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IIK-2: Cnoco0eH BbINOJHATD Maplcmeifmepcxo-reone:»n'{ecmde paﬁ()Tbl, onpeacjJasdTb NPOCTPAHCTBCHHO-BPEMECHHDbIC XaPAKTECPUCTUKHU COCTOSAHUSA
3eMHOIi MMOBEPXHOCTH U HEAP, TOPHO-TEXHUYICCKHUX CUCTEM, MOA3CMHBIX U HA3CMHbIX coopymeﬂnﬁ Hu 0T06pa)l(aTb I/IH(l)OpMa].lI/IIO B COOTBETCTBHU
HeﬁCTByMHIHMH HOPMAaTUBHBIMH JOKYMEHTaAMHU

IIK-2.1 Hcnonb3yeT 3aKOHBI U UHBIE IIpumepHBbI NepeYeHb BOMPOCOB K IK3aMEHY
HOPMATHUBHBIE IIPABOBLIC AKTHI B 1. YrnoBas cpennsis kBagpatudeckas ommoka (CKO) mogmuroHoMeTpu4eckoro xoa.
00J1aCTH reoJI0rMYeCcKOro U3y4eHus, 2. JIuneiinas cpenusis kBaaparndeckas omnoka (CKO) nonuronoMeTpuyeckoro Xoaa.
MCIIOJIb30BaHUs U OXPaHbl HEJP U
OKpY’Karollel cpesibl; HOpMaTUBHbIE
IIPABOBBIE AKTHI, PYKOBOSIIKE,
METOAMYECKHE U HOPMATUBHBIE
MaTepuabl, Kacaroluecs AesITeIbHOCTH
MapKIIeHIEPCKON CITYKOBbI;
IK-2.2 OcyuecTBisieT He00X0IUMBbIE IIpumepHBbIii IepeyeHb NPAKTHYECKUX padoT
MapKIIeiiepckue KamepaibHbIe U 1. OneHKa TOYHOCTH TPUTOHOMETPUUYECKOTO HUBEIUPOBAHMS.
noJieBble paboThl, 0OPOpMIISIET 2. AHanu3 OpUEHTUPOBAHUS MO/I3EMHON MapKIIEHIEPCKON CETH Yepe3 1Ba BEPTUKAJIbHBIX
IIPOU3BOJICTBEHHYIO JOKYMEHTAIMIO U | CTBOJIA
OTYETHOCTh
IIK-2.3 Hcnonb3yeT reonHpopMaloHHbIE IIpumepHBIii IepeYeHb BONPOCOB K IK3aMeHY:
CUCTEMBI JJIs1 BBITIOJTHEHUS 1. Buapl HecOoek U pacu€T T0MYyCKOB JUIsl IOCTPOEHMSI IJIAHOBOIO 0OOCHOBAHMS.
MapKIIeHIepCcKux padboT 2. Buzpl HecO0ek U pacuéT JIOMYyCKOB Ul IOCTPOSHHSI BHICOTHOIO 0OOCHOBAHUS.
3. BousiHue ommOKy OpUEeHTHPOBAHUS IEPBOM JTMHUM BBITSHYTOTO X0/1a MOA36MHON
MOJIMTOHOMETPUU Ha MONEPEYHBbIN CABUI KOHEYHON TOUYKHU XOAA.
MK-2.4 YcraHaBIuBaeT NPUTrOTHOCTh IIpuMepHBIii NepedYeHb BONPOCOB K IK3aMEHY:

re01e3NYecKoro 000pyL0BaHHS U
npubopoB K pabore

1. Uctounuku ommOOK U3MEPEHUH B TIOJTUTOHOMETPHH.

2. Pac4y€r TOUHOCTH U3MEPEHUS TOPU3OHTAIBHOIO YIJIa B IOJIMTOHOMETPUUYECKOM XO/JIE.
3. BinsiHue penykuny Ha N3MEPEHHBI TOPU30HTAIIBHBIN YTOJl.

4. BiinsHME HEHTPUPOBKU HA U3MEPEHHBIM TOPU30HTAIBHBINA yroJl.

5. Buzbl HecOoek 1 pacu€T JOMyCKOB AJIs IOCTPOEHUS INIAHOBOTO 0OOCHOBAHMSL.

6. Busibl HecO6oek 1 pacu€T JOMyCKOB JJIst TOCTPOEHHUS BEICOTHOTO
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IIK-3: Cnocoden OpPraHu3oBbIBATH J1€ATCJIbHOCTH nonpawe.nennifl 1o MameeﬁIICPCKOMy o0ecrnevYeHuIo HEAPONMOJb30BaAHUA

IIK-3.1

Pa3pabarbiBaeT u JOBOJUT 110
WCIIOJIHUTEJICH HapsIbl U 3a/1aHHs Ha
BBIMIOJTHEHHE MapKIIeH1epcKux padboT

1. Bunel HecOoek U pacué€T TOMYCKOB Ui IOCTPOCHHUS IJIAHOBOT'O 000CHOBAHUS.

2. Buzapl HecO0ek U pacuéT IOIMYCKOB IS TOCTPOSHHSI BHICOTHOTO 00OOCHOBAHUSI.

3. BausiHue ommnOky OpUeHTUPOBAHUS IIEPBOI JIMHUH BBITSHYTOTO X012 MOA36MHON
IIOJIMTOHOMETPUU Ha MONEPEUHbIN CABUI KOHEYHOM TOUYKHU XOAA.

4. Cnoco6bl ypaBHUBAHUS CETEH MOA3EMHBIX MOJTUTOHOMETPUYECKUX XOJI0B.

IK-3.2

. OCYHIGCTBJI?ICT KOHTPOJIb Ka4€CTBa
pa60T 1 o0ecreynBaeT IIPpaBUJIbHOCTDb
HX BBIITOJHCHUSA UCIIOJTHUTCIIIMHA

1. CKO nosnoxeHust KOHEYHOM TOUKH BBITSHYTOT'O BUCSYETO ITOJIUTOHOMETPUUECKOTO
X0Ja.

2. Buzapl HEcO0eK U pacuéT IOIMYCKOB Il OCTPOCHHS TUIAHOBOTO 00OCHOBAHUSI.

3. Busibl HecO60ek M pacu€T JOMYCKOB JJIsl HOCTPOECHHUS BBICOTHOTO 0OOCHOBAHMSL.




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

[TpomexxyTouHas arTecTanus Mo AUCIHUILIINHE «AHAIU3 U OIICHKA PE3YJIbTaTOB)» BKIIOYACT
TEOPETUIECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHBb YCBOCHUS O0YUYAIONIMMICS 3HAHUH, U
NPaKTUYCCKHE 331aHNs, BRISIBIISIONINE CTETICHbh CPOPMHUPOBAHHOCTH YMEHUH M BIIAJICHUH, TIPOBOIUTCS
B (hopme 3K3ameHa.

DK3aMeH M0 JaHHOW JUCIMIUIMHE TPOBOJIUTCS B YCTHOUM (hOpMeE 10 IK3aMEHAITMOHHBIM OUJIeTaM,
KQKJIbIH 13 KOTOPHIX BKIFOUAET 3 TEOPETHYECKUX BOIMPOCa.

Ioka3aTesu 1 KPpUTEPUHM OLIEHUBAHMS 32a4eTa C OLEHKOM

— 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 CIIOXKHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6aia) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(hOpPMUPOBAHHOCTH KOMITCTECHITUI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTEIIbHBIC ONIMOKH, HETOYHOCTH, 3aTPY/IHEHUS IPH aHAIUTUYECKUX OTEPAIHsX, TEPEHOCE
3HAHUH U YMEHWi1 Ha HOBbIC, HECTAH/IAPTHBIC CUTYAIIHH.

— Ha OIICHKY «Y/JA0BJIETBOPUTEIbHO» (3 6aia) — o0ydarouuiicss 1eMOHCTPUPYET MOPOTOBLII YpOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIUI: B X0J1€ KOHTPOJIbHBIX MEPOIIPHUATHI TOITYCKAIOTCS OIINOKH,
MPOSIBIISICTCS OTCYTCTBUE OTICIbHBIX 3HAHUH, YMEHHM, HABBIKOB, 00YJaIOIIHUICSA UCTIBITHIBACT
3HAUUTENIbHBIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUN 3HAHUAMU U YMEHUSMHU IIPU UX MEPEHOCE HA HOBbIE
CUTYallUH.

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

— Ha OLIEHKY «HeyJA0BJIeTBOPUTEIbHO» (1 0ayt) — oOyyaromuiicss He MOXET MoKa3aTh 3HaHUS Ha
YpOBHE BOCTIPOM3BEACHUS U 00BICHEHUSI HHPOPMAIIUH, HE MOKET TIOKa3aTh UHTEIIEKTyaJbHbIE
HaBBIKU PELIEHMsI IPOCTHIX 3a/]1a4.



ITpunoxxenue 3

[TpakTtuyeckas padora Ne 1 _
OLIEHKA TOYHOCTH YTIJIOBbBIX U3BMEPEHUU

1.1 Lens paboThI
BBIIOTHUTE  OIEHKY TOYHOCTHM YIJIOBBIX HM3MEPEHUW IyTeM BBIUMCICHHS  CPEIHUX
KBaJJPaTHYECKUX MOTPEUTHOCTEH U3MEPEHUI TOPU30HTAIBHOTO U BEPTUKAIBHOTO YTJIOB.

1.2 3aganue U UCXOIHBIE TaHHBIE

1. Omnpegenuts O0OIIyI0 CPEIHIOI KBaJpaTUdeckyro morpemHocth (mamee CKII)
ropu3oHTalbHOTO yraa B (puc. 1.1.), ecnu u3MepeHUsl MPOU3BOAUIUCH OAHUM IPHUEMOM M OJIHUM
MOBTOPCHHUEM C IOMOIIBI0 ONITUYECKOTO TE€OJI0JIMTAa TEXHUIECKOW TOYHOCTH (COTIACHO TEXHUYECKHM
XapaKTepUCTHKaM Ipudopa - JomycKaemasi MOTPelIHOCTh U3MEPEHHS TOPU30HTAIBHOTO yIila OJHUM
pueMoM cocTaBiisieT He 6oiiee 30 cekyHn).

HcxonHple maHHBIC TTO BapUaHTaM MPUBEICHBI B Ta0. 1.1: IJIUHBI TOPU30HTAIBHBIX MPOSKIIHI
CTOPOH S, S2 1 UX yIiIbl HaKJIOHA J1, 02 uHewHbIe CKIT nienTpupoBanus Teogonuta |y u curnanos |,
YIJIOBOE PACCTOSHUE MEXKIy HHUTSAMH OHccekTopa O; HHCTpyMEHTAIbHAs IOTPELIHOCTE Myycmp;
HOTPEIIHOCTb OT BIMSHHS BHEIIHUX YCIOBUH Mgy yer.

e
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Puc. 1.1. CxeMa uzMepeHusi TOpU30HTAILHOTO yIiia

2. Onpenenuts CKII n3mepennsi ropu30HTAIBHBIX YIJIOB IO HEBSI3KaM HE3aBUCHUMBIX MIOJIUTOHOB,
MPONJEHHBIX B OJIMHAKOBBIX YCIOBHUSX. Y CTAHOBUTh, K KAKOMY KJIACCYy TOYHOCTH MapKIICUIEPCKUX
ceTeil MoOXeT OBITh OTHECEHa aHaIM3upyemas CHUCTeMa [OJIMTOHOB COIJIACHO TpeOOBaHUSIM
TexHUUeCKON MHCTPYKIINU.

VcxoaHble JaHHBIC 110 BapHAHTaM IpHUBEIeHBI B Ta0. 1.2.



HMcxonnpie naHHbIe

Tabmuma 1.1

Ne B o1 07 Sy,m | Som | lpm l., M d, | Muuemp | M

Bap I T I " " B

ye.

1 102|37|00{1|0|3|2|0|0]| 2230|6889 000 | 0001 |4 5 7
117/0]0|21]0 0 1 2 0

2 |145|34|30|1 2|02 |2 |3 |2077 | 9154 | 0,00 | 0,001 | 4 9 8
6| 5/0|8[4]0 6 2 1 9

3 |171|23|30|2 |5 3|3 |30 7308|8598 | 0,00 | 0,002 | 4 12 10
5120|560 6 8 2 5

4 |186|46|00| 1|4 0| 2| 4| 3| 3212 | 46,85 | 0,00 | 0,001 | 4 10 8
1(0(9]4]0 3 7 2 1

5 (1671|5430 2|3 |3 |4|2 |0 3859|9674 | 000 | 0,001 |4 5 9
81 3|04 (8]0 9 8 1 4

6 |123|28|30|1|1/0|3|5|3]| 2015 | 68,76 | 0,00 | 0,002 | 5 11 5
211/0|8(4]0 7 3 2 0

7 |175|35|00|2|1,0|4|0| 3| 6876 | 76,60 | 0,00 | 0,001 | 4 6 7
7130|580 3 7 2 6

8 |178|21|30| 2|4 |3 |3 |3|0|5185 | 2546 | 0,00 | 0,001 |5 8 10




6,0(0[1]0 7 3 1 0
9 |182 |5 |00 22|03 |4)|3] 4818 | 89,92 | 0,00 | 0,002 | 4 9 5
11 7(0]7]18]0 7 1 2 2
10 (166 {2530 2 | 5|3 |4 |1 | 0| 37358 | 80,63 | 0,00 | 0,001 | 4 12 7
6/3]0]6]5]|0 8 2 0
11 15536303 |0 |0 | 2|5 |3 ]| 2974 | 2713 | 0,00 | 0,001 | 4 7 12
4101|710 6 9 1 9
12 | 95 (29/00|1}1|0|3|0|5]| 3048 | 5146 | 0,00 | 0,002 | 4 10 6
7191011710 9 8 2 0
13 (1405030 2 | 0|0 |4 |1 3| 2222 | 2533 | 0,00 | 0,001 |5 8 6
0(9]0]7|8]0 3 5 2 0
14 |121115/00| 4 | 4 |3 | 2| 4| 0| 8445 | 7269 | 0,00 | 0,001 | 4 7 8
7/012]14]0 7 2 1 3
151790813012 |3 |3|1|0| 2738|3515 | 0,00 | 0,002 | 4 8 6
860|820 7 8 2 8
16 {160 |05|00| 2 | 4 | 0 |4 | 5| 3| 2485 | 6859 | 0,00 | 0,001 | 4 10 7
93|03 |5]0 5 9 2 2
17 1711600 5|2 | 0|2 |3 |3 |3360 | 71,85 | 0,00 | 0,001 | 4 6 9
1/0[3]2]0 7 5 1 4
18 17930301103 |4)|3| 2,13 | 3048 | 0,00 | 0,002 | 4 9 5
314/(0]9]71]0 7 9 2 7
19 115745130 2 | 413|400 5146 | 1222 | 0,00 | 0,0015 | 5 9




2,13]0]8]8]0 8 3 2 0
20 |170|40(00| 6 | 5|0 2| 2| 3| 2353 | 8445 | 0,00 0,001 | 4 7 12
110141410 6 7 1 3
21 [186(37(00/ 1|03 |1|0]| 0| 2530 )| 60,89 | 0,00 0,002 | 4 5 7
0O(7]0]2]2]0 0 1 2 0
22 1135|3500 2|2 |02 |2 | 3| 40,77 | 955 | 0,00 | 0,001 |4 6 8
0(5[0]8|8 |0 6 2 2 9
23 |145|16 (30| 2| 5|3 |3 |3 |0 7508|8298 | 000 0,001 |4 6 10
0[2]0]0|6]0 6 8 1 5
24 1115|15/001 1|40 2|4 ]3| 3212 | 46,85 | 0,00 | 0,002 | 4 10 8
1110|5140 3 7 2 1
25 1453530 3|3 |3 |4 |2 |0 4559 | 96,74 | 000 0001 |4 5 9
0[3[]0]4|8]0 9 8 2 4
26 1186|3700 1|0 | 3|10 0| 2530|6089 | 000 0001 |4 5 7
0]7/]0]2]2]0 0 1 1 0
27 |135|35(00| 2|2 |02 |2 |3 |4077 | 9554 | 0,00 | 0,002 | 4 6 8
0] 5/0]8]8]0 6 2 2 9
28 1145|1630 2 | 5|3 |3 |3 |0 7508|8298 | 000 0,001 |4 6 10
0]2(]0]0|6]0 6 8 2 5
29 1115|1500 1|4 0|2 |4 |3 |3212 | 46,85 | 0,00 | 0,001 | 4 10 8
1110540 3 7 1 1
30 [145135]30| 3 3|3 |42 |0 4559 | 96,74 |000 | 0002 |4 5 9




| [ [ lofsfofa4af8jo] 9 | 8 | 2 | || |

Tabmuna 1.2
HcxonHble JaHHBIE
Ilonurons:
No Nj fﬁl‘, " N;j fﬁl‘, " N;j fﬂ,‘, " Nj fﬂ,‘, " N; fﬂ,’, " Nj fﬂ,’, " Nj fﬁi, "
BapHaHTa

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 |13 | 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| 8 |102 | 10 | 142 | 6 88 | 10 | 142 | 8 | 102 | 12 | 125
24 12 1156 | 9 | 108 | 10 | 142 | 6 88 7 119 8 102 ] 9 | 108
25 7 |119] 6 88 5 |100) 8 102 | 7 |119| 8 |102| 9 | 108
26 5 [ 101 ] 8 |102 | 12 | 156 | 7 95 | 12 | 156 | 7 95 7 95

27 6 | 110 | 7 95 8 127 | 5 80 | 10 | 142 | 5 80 9 | 108
28 6 [110| 8 |102 | 10 | 142 | 6 88 | 10 | 142 | 8 | 102 | 12 | 125
29 12 1156 | 9 | 108 | 10 | 142 | 6 88 7 | 119 8 102 ] 9 | 108
30 7 |119] 6 88 5 |100) 8 102 7 |119| 8 |102| 9 | 108




3. Onpenenuts CKII n3Mepenus: BEpTUKAIBHOTO yIia N ClocoOOM MPUEMOB TEOJJOTUTOM C
(OKyCHBIM paccTOsIHHEM O0O0BEKTHBA f,; TONIIMHOI TOPU30HTAIBLHON HUTH TPYOBI TeoxouTa b,
TOYHOCTbIO OTCUMTHIBAHUS I10 BEPTUKAIBHOMY KpPYTy t 1 LIEHOH 1eJ€HUs YPOBHS T.

1.3 TeopeTuyeckoe BBEICHHE
O6mmas CKII usmepeHusi ropu30HTAIIBHOTO yTila OmpeesseTcs mo GopMye:

mg = i\/(mz + mLZ; + mlz +mg, + mgu.ycn (1.1)

Cocramnsromue o6meit CKIT onpenenstores mo cneayromum GopMyIaMm:
a) CKII ropr30HTaIBHOTO yIiia IpH U3MEPEHHH CIIOCOOOM MPUEMOB:

2 2
m =+ |24 22 (1.2)
n n
CKII ropu30HTaNbHOTO yIiia MpU U3MEPEHUHU CIIOCOO0M MTOBTOPEHUN:
g mi mE
m=z [—-+—3 (1.3)

r71e N - YUCII0 MPUEMOB WJIH IIOBTOPEHUH;
d 60"
Mp - MOTPEUIHOCTh BUSUPOBAHUS, Mp = iE WA Mg = iT’
t
Mg - TOTPEIIHOCTD OTCYeTa, Mo = F
t - TOYHOCTH OTCYETHOTO MPUCIIOCOOJICHUS TOPHU3OHTATILHOTO Kpyra TeojgonuTa, t = 30";
V - kpatHOCTb TpYyOBI Teoonuta. Hanpumep, ais 2T30 V = 20%.

6) CKIl nuentpupoBanus:

p [1&2 12 17
m, = iﬁ\/é+é+§(3}2 +53 25,5, cos ) (1.4)

riae p''=206265".

B) CKII oT HeBepTUKaIbHON YCTAHOBKH OCH BPAIICHHS TEOI0IUTA:

m; = ti(tan §; — tan d,) (1.5)
rae | — CKII ycTaHOBKH OCH BpallleHHs TEOI0JUTa B BEPTHKAIbHOE TosiokeHue, | = 0,157;
T- IeHa feneHus yposHsa. Hanpumep, ansa 2T30 1=45"".

CKII u3mepeHusi ropu30HTAIbHBIX YIJIOB IO HEBSI3KaM IIOJIMTOHOB OIpeNesieTcs Mo
bopmyne

(1.6)

Trac fﬁzl — YrJIOBast HCBA3KaA I-ro IIOJIMT'OHA,

N; - YUCJIO TOPU3OHTAIBHBIX YIJIOB B I-OM MOJIMTOHE;
N - 4H1CJI0 HOJIUTOHOB.

B coorBerctBuM ¢ TpebGoBaHusMu TexHumueckoil uHcTpykuuu CKII u3mepenus
TOPU30HTAIIBHBIX YIJIOB HE JI0JKHBI MPEBBINIATH!
- B OTOPHBIX ceTsX + 20" (C yueToM MOTrpelHOCTH [IEHTPUPOBAHUS T€O10JINTA);
- B Cb€MOYHBIX ceTsax + 40".

O6mas CKII nu3amepenust BEpTUKAIBHOIO yIJIa ONpeaesseTcs 1mo hopmysie:

my =+ mg+mg+m3 (1.7)

2n
r7ie N — 9UCiI0 MPUEMOB, N=2;
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t — TOYHOCTBH OTCUMTBHIBAHUS 10 BEPTHKAILHOMY KpyTy, t=30"";
Mp - MOTPELIHOCTh BU3UPOBAHUS C YYETOM TOTO, YTO BU3UPOBAHHME MPOUZBOAMUTCS HE IO
1bp”,
2f 06 '
b — TosmuHA rOPU30OHTAIEHOM HUTH TeOA0MnTa. [ BeraucieHui npuuats 0=0,02 mm;
f.6 — pokycHoe paccrosinue o0bekTHBa. J{71s BerancineHuit npussTh f,;=157 mm;
My — MOTPENTHOCTh YCTAHOBKH OCH YPOBHSI B TOPU30HTAIBHOE IOJI0KeHue, My=0,21;
T — 1eHa nenenus ypoHs. Hanpumep, mis 2T30 1=45". Ecnu npu u3MepeHuu yriioB HaKkjoHa B
KPYTBIX TOPHBIX BBIPA0OTKAX MPUMEHSJICS HAKIaJHOH YpOBEHb, TO HEOOXOIUMO MPUHHUMATH
COOTBETCTBYIOIIICE 3HAYCHUE T COTVIACHO TEXHUYECKUM XapaKTEPUCTHKAM.

m, — NOTPEUIHOCTh OTCYETa, M, =

OHCCEKTOpY, a 10 OJJHOM FTOPU3OHTAIBHON HUTU: Mp =

1.4 Kparkue MeToan4veckue YKa3aHus K BbIIIOJHEHUIO IPAKTHYECKO padoThI

[Tpu tpagunmonHoMm pemienuu 3aaauu omnpezeneHuss CKII m3mepeHus ropuzoHTalbHBIX
YIJIOB 1O HEBSI3KaM IOJIMIOHOB CJIEAyeT BBIYMCICHUS MPOU3BOIUTH B (OPMYIISIpE CIENYIOIEro
BH/JIA!

Ne Ni fpi f4i fa
TIOJIUTOHA P
l

z

IIpakTHyeckas padora Ne2 _
OIEHKA TOYHOCTH JIMHEUHBIX U3MEPEHUU

2.1 Iess padoTsl
BBINOIHUTE OLIEHKY TOYHOCTH PE3YyJbTAaTOB U3MEPEHUN JUIMH JIMHUM ITyTEM BBIYHMCIICHUS
CpPEIHUX KBaJAPaTUYECKUX MOTPEIIHOCTEN.

2.2 3amaHue U UCXOIHbBIE JaHHBIE

1. Beruucnute CKIT w3mepenust mmunbl auaud (|, M). eciu u3MepeHHs MPOBOIWINCH B
IpsIMOM U 00paTHOM HANpaBJIeHUsIX cTtanbHOM pynerkoii (I', M) ¢ HaTsbkenuem 10 kr. McxonHbie
JaHHbIE MPUBEJEHBI B Ta0J. 2.1: yroa HakJioHa JTUHUU (O, °); U IUIOIIA/(b MONEPEYHOr0 CEUEHUS
nojotHa pyietkH (F, eM); HOTPEIIHOCTD ONpe/ETICHUs TeMIIEpaTyphl Bo3ayxa (M, °); TuHeHHoe
CMeEIlIeHNE IPOMEXYTOUHBIX TOUEK OT CTBOpA JIMHUY NpU npoBemuBanuu (m, cm), CKII orcuera
T0 pyJIeTKe MPU U3MEPEHHH UTHHBI OIHOTO TiposieTa |' pyneTkoii Ha Becy (m,, MM); IOTPELIHOCTb
U3MEpeHHUs yria HakiIoHa (Mg, ).

Tabnmma 2.1
HcxonHsle JaHHBIE
Ne I, M I' m o +£m ° m, cM +m,, MM +
BapuaHTa Lol L ms, "
1 93,018 50 | 10 | 09 00 1,5 8 15
2 82,908 50 | 28 | 41 30 |50 10 1 5
3 49,176 30 | 20 | 30 00 |20 2 1,5 5
4 39,377 30 | 11 | 27 00 (45 3 1 qté Z,
5 77,430 30 | 29 | 39 30 |15 5 1,5 > g
&8

6 50,410 30 | 36 | 14 30 (4,0 6 1 E e
7 69,659 30 | 12 | 51 00 |45 4 1,5 o
8 95,478 50 | 30 | 03 00 (25 8 1




9 54,528 30 | 21 | 57 30 3,5 5 15
10 73,563 30 13 | 34 30 45 6 1
11 91,913 50 | 31 | 49 00 2,5 9 15
12 69,010 30 | 22 | 24 00 3,0 3 1
13 71,140 30 | 37 | 01 30 45 4 15
14 92,639 50 14 | 29 00 4,0 10 1
15 83,359 30 | 32 | 46 30 50 5 15
16 68,188 30 | 23 18 30 3,5 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
20 51,128 30 | 38 | 06 00 45 6 1
21 72,142 30 16 | 20 30 2,5 7 15
22 84,743 50 | 34 | 58 00 3,5 10 1
23 35,520 30 | 25 | 08 30 5,0 4 15
24 51,407 30 | 39 15 30 2,0 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 2,5 5 15
28 65,159 30 | 40 | 25 00 3,0 6 1
29 71,328 30 18 | 56 30 15 5 15
30 68,591 30 | 21 | 07 00 2,0 5 1
31 45,156 30 19 | 43 30 3,5 7 15

E — monyne FOHnra, Kre/em” 2000000

F — muiomaae monepevyHoro ceueHus, cMm® 0,26

g —Bec | M pyneTku, Kr/m 0,03

P — HaTSKCHUEC PYJICTKHU, KT

10

+m, — CKII HaTsKeHus pyJaeTKH, KT

1

2. Boruucautsb npeaBapureibHoe 3Hauenue C KII usmepenusi JIuHbI JIMHUH (M1p, MM)
HCXO M3 TeXHHYECKMX XAPAKTEePUCTHK NPuOOpa, ecju NMPOEKTHasi AJMHA CTOPOHBLI B
MOJTUTOHOMETPHYECKOM Xo/1€e cocTaBisierT 150 M, a u3MepeHHsl MIAHUPYETCSl BHINMOJIHSITH €
MOMOIIBIO YJIEKTPOHHOT0 TaxeoMmeTpa. UcxoaHble JaHHbIe PUBeIEHbI B Ta0I. 2.2.

3. YcraHoBHUTH KJIacC TOYHOCTH M3MEPEHHOM JJIMHbI.

Taoauna 2.2
Hcxoanblie JaHHbIE
Ne Mapxka Crpana, TouHOCTB JanbHOCTD TouHOCTB
BapuaHTa ¢bupma U3MEpPCHUS JIEHCTBHS U3MEPCHU
(rop/Bepr), " paccTosiHus,
MM
1 Ta3 Poccust 4/6 5...5000 (10+5x10°D)
2 3Ta5C Poccust 5 110 2000 (5-3x10°D)
3 SET500 Sokkia 5 4000 (3+2x10°D)
4 Elta C20 Move | ®PT 2 110 2500 (2+2x10°D)
5 Elta C20 | ®PI 2 110 2500 (2+2x10°D)
Sprim
6 Elta S10 Move | ®PI 1 110 2500 (1+2x10°D)
7 Elta R45 ®PI 3 110 1300 (3+3x10°D)




8 Elta R50 ®PI 3 110 1300 (3+3x10°D)
9 Elta R55 ®PI 3 110 1300 (5+3x10°D)
10 Geodimetr 600 | IIBeuust 5/10 110 5000 (5+10°D)

11 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 10 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 Poccus 5 110 2000 (5+3x10°D)

IIpomosxenune TadaunbI 2.2
18 SET500 Sokkia 5 4000 (3+2x10°D)
19 Elta C20 Move | ®PI 2 110 2500 (2+2x10°D)
20 Elta C20 | ®PT 2 110 2500 (2+2x10°D)
Sprim

21 Elta S10 Move | ®PI 1 110 2500 (1+2x10°D)
22 Elta R45 ®PI 3 10 1300 (3+3x10°D)
23 Elta R50 ®PI 3 110 1300 (3+3x10°D)
24 Elta R 55 ®PI 3 110 1300 (5+3x10°D)
25 Geodimetr 600 | IllBeunst 5/10 110 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 Poccust 4/6 5...5000 (10+5x10°D)

2.3 TeopeTuyeckoe BBeJAeHHE
1. O6mas CKII uzmepeHus JIMHBI TUHUH IIPU HEMTOCPEACTBEHHOM €€ U3MEPEHHUH CTAIbHOMN
PYJIETKOM onpenensiercs mo popmyie:

m, = i\/m,zc + m’lzp +mi +m? +m + mbs (2.1)

Cocrasisitoniye o0mIel 0)KuaaeMoi MOTPEHIHOCTH OMPENeNoTes o popmynam (2.2-2.7).
[TorpemHocTh OT HETOYHOTO KOMIAPUPOBAHUS PYJIETKU:

’
mg = tmgn (2.2)
e My - CPenHssl KBaJpaTHYecKas MOTPEUIHOCTh KOMIApUpOBaHUs pylieTku. CTanbHbIE
PYJIETKH KOMIAPUPYIOT C OTHOCUTEILHOM MOTrpenrHOCcThI0 He Oonee 1:15000;

o l
hn - YUCJIO OTKJIaAbIBAHUU N = ?

[TorpemrHocTh U3MEpPEHUsT OAHOTO MPOJIETA 3a CUET HETOYHOT'O HATSHKEHUSI PYJIETKU:
U qus
iy = % (5 + £ e
2y.
rae E - monyns FOnra (E=2* 10° kre/em );
2.
F - miomanp monepeyHoro ceYeHus MmoJIoTHa pyaeTkd, S = 0,26 cM*;
My - IOrPEIIHOCTD ONPEETICHUS HATSKEHUS PYICTKH, m , =1 Ke;

g - Bec 1 moronHoro metpa pynerku, q=0,03 kr/m;
P - HaTsDKeHUe pyneTku, p=10 kr.

ITorpemHoCTh OT HETOYHOI'O y4eTa TEMIIEPATyphI:
my; = lam, (2.4)




rze o - K03 (HUIMEHT JIUHEHHOT0 paciupeHus MONI0THA pyneTku (g ctanu o = 0,0000115);
Mt - NOTPELIHOCTh U3MEPEHUS TEMIIEPATYPBHI.

HOFpeI_HHOCTL OT HCTOYHOI'O HpOBeH_II/IBaHI/ISI JIMHUWN:
2m?

my =2 (2.5)
1€ M — BEJINYHNHA JIMHEUHOT'O CMCIICHUA.
[TorpemHocTs OTCYETa IO PYIETKE:
m
my = —2VI. (2.6)

VU

HOI‘peHIHOCTB OT HCTOYHOI'O OIMPCACIICHUA yIJla HAKJIOHOB JIMHHUU:
. m,
mys = Lsin 67‘3, (2.7)

rze 6 — yroj HaKJIOHA JINHUH;
M, — MOTPEIIHOCTh U3MEPEHNUs yriia HakJIoHa (cM. [IpakTuueckas padora Nel).

O6mas CKII wu3mepeHus UIMHBI JIMHUM TPU HU3MEPEHUM B HPSIMOM U OOpaTHOM
HalpaBJICHUAX ONpeaessieTcs no Gopmye:

m; = _%. (2.8)

2. CorilacHO HOPMATHBHO-TEXHUYECKHM TPEOOBAaHUSM IMPH M3MEPCHUU JTMHBI JIMHUH C
HIOMOIIBIO 3JICKTPOHHOT0 TaxeomeTpa jaomyckaemoe 3Hauenne CKIT usmepenus paccrosaus (Mp,
MM) OZHUM MPUEMOM ONPEEIAOT 1o dopmyie (2.9):

mp=a+bx10"¢x«D, (2.9)
riae a — mapameTp, xapakrepusywoomuid cocraBistone CKII usmepenus, He 3aBHUCAIIUE OT
paccTOSHUS, MM,

b — napamertp, xapakrepuzyromuii coctapmstonue CKII usmepenus, 3aBucsIime oT pacCTOSHUS;
D — usmepseMoe pacCTosIHUE, MM.

3. YrtoOsl YCTAHOBUTH, K KaKOMY KJIACCY TOYHOCTH OTHOCHUTCA H3MCPCHHAA [JIMHA,
m
H€06XOI[I/IMO BBIUUCIIUTE OTHOCHUTCIIBHYIO IMOIPCIIHOCTDH Tl N COIIOCTAaBUTh 3HAUYCHUE C

TpeOoBaHusIMU TexHudyeckol MHCTPYKUUU. COrJlacCHO HOPMAaTUBHO-TEXHUYECKUM TPEOOBaHUSAM
3HAUYEHUE OTHOCUTEIBHOW IMOTPEIIHOCTH M3MEPEHUs JUIMHBl JIMHUM B IOJ3EMHBIX
MapKIIEHIEPCKUX CETAX He JOJHKHO MPEBBILATh: B OMOPHBIX ceTAX 1:3000; B cheMOUHBIX CETAX

1:1000.

[TpakTuueckas paborta Ne3
OIIEHKA TOYHOCTH JUHEHHBIX N3MEPEHUI. ONPEJEJIEHUE
KO2®PUIMEHTOB CIYYAHHOT'O U CHCTEMATHUYECKOI'O BJIUSHUS ITPH
JUHEUHBIX U3MEPEHUSAX

3.1 Lenb paboTsl
BerauciuTh 3HaueHUS K0A((OUITMEHTOB CITyYaiiHOI0 M CHCTEMAaTHYEeCKOTO BIMSHUS M Ha UX
OCHOBE BBITMIOJIHUTH OLIEHKY TOYHOCTH Pe3yIbTaTOB U3MEPEHUN AITUH JTMHUH.

3.2 3aaHue ¥ NCXOHBbIE JaHHbIE
1. BbruuciuTh 3Ha4YeHHs KO3DOUIIMEHTOB CIYYaliHOTO @ ¥ CUCTEMATHYECKOro b BinsHuUS.
2. Bomucnute CKII u3mepeHHOW NMHHH € y4eTOM KO3(PQGUIUEHTOB CIy4ailHOTO @ H
CHCTEMAaTHUYECKOro D BIUSHHUS.



3. YcTaHOBUTH, K KaKOMYy KJaccy MapKIICHACPCKUX CETed IO TOYHOCTH JIMHEHHBIX
U3MEPEHUN MOXKeET ObITh OTHECEHA aHalIM3MpyeMas AJuHa JUHUU. McxonHble naHHBIE
npuBeaeHbI B Ta0m. 3.1.

Tabmuna 3.1
HUcxonunie nanHvie

Ne Ne Inp. loGp. Ne Ne Inp. | loGp.
BApPHAHTA BapHAaHTA
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 3 192,178 | 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 | 45564 | 45573 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 | 7355373574
8 | 65,158 | 65,171 2 191,913 | 91,887
3 1 23,24 | 23,250 3 | 13,668 | 13,672
2 | 254,521 | 54,510 4 169,010 | 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 3 193,018 | 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 3 199,766 | 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 3 192,639 | 92,610
4 | 83,173 | 83,156 4 |83,355 | 83,381
5 | 92,763 | 92,782 S5 124,922 | 24,914
6 | 33,607 | 33,600 23 1 128,173 | 28,164
7 | 71,855 | 71,869 2 166,142 | 66,163
8 1 | 76,860 | 76,875 3 [14,065 | 14,061
2 | 68,610 | 68,596 4 181,016 | 81,041
3 17,766 | 17,770 5 |28,664 | 28,655
4 ] 96,158 | 96,39 24 1 185,302 | 85,275
5 | 38,751 | 38,759 2 73,893 | 73,916
6 | 46,600 | 46,591 3 191,768 | 91,739
7 | 32,857 | 32,864 4 13,544 | 13,548
8 | 51,128 | 51,11 5 169,067 | 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 4 112,355 12,359
5 | 84,457 | 84,440 5 [951,917 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 4 116,259 | 16,264
4 | 98,444 | 98,424 5 [69,658 | 69,638
5 | 75,536 | 75,551 27 1 139,389 | 39,400
6 87,23 | 87,213 2 | 77,430 | 77,408
11 1 | 25,463 | 25,458 3 150,402 | 50,416
2 | 48,187 | 48,197 4 169,671 ]69,651
3 | 89,921 | 89,903 5 116,258 | 16,263
4 | 37,358 | 37,365 6 195478 | 9541
5 | 80,638 | 80,622 28 1 | 75537 | 75,559
6 | 29,746 | 29,752 2 198,445 | 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 |65159 | 65,140
5 | 84,457 | 84474 7 186,152 | 86,177
6 | 72,672 | 72,657 29 1 121,384 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 4 197,668 | 97,640
4 | 69,671 | 69,651 5 119,055 | 19,060
5 16,258 | 16,263 6 |58,010 | 57,993
6 | 95478 | 95451 7 186,151 | 86,176
7 | 54,532 | 54,548 8 65,158 | 65,139
14 1 | 72,142 | 72,163 30 1 127,399 | 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 4 198,444 | 98,416




(6]

51,917 | 51,932 75,536 | 75,558

(6]

(o]

30,184 | 30,175 6 |87,230 | 87,205

7 | 26,465 | 26,473

3.3 Teopernueckoe BBeeHHE

1. OueHka TOYHOCTH JIMHEHHBIX H3MEPEHUHM NPOU3BOAMUTCA I10 PA3HOCTSAM JBOMHBIX
HM3MEpPEHU.

[To nuHUSAM, W3MEpPEHHBIM B MPSIMOM W OOpPaTHOM HANpaBJICHUSX, OMPEACISAIOT HUX
pPa3HOCTH:

' "

di=1;—1 (3.1)
KoadduimeHT cucreMaTH4eckoro BIUSHUS BRIYUCIISIOT 110 GOopMyIIe:
p =14 (3.2)
(L]

s KaH(,HOﬁ Pa3HOCTU UCKIIFOYAOT CUCTCMATHYCCKYIO COCTABJIAOIIYO:
d; = d; — bl (3.3)

KoadduimenT cygaitHOro BIUSHUS ONPEACISIOT 110 hopmyie:

a= (3.4)

rae N — Yucao pa3HOCTEN.

2. CKII u3mepenHoi 3anaHHON JuHUM (B TaOa. 3.1 JUMHUSA NOJYEPKHYTA) BBIYUCISIOT 110
bopmye:
m; = +Va?l + b?[? (3.5)

Jlns ompeneneHust Kjacca TOYHOCTH MapKIIEHAEPCKUX ceTeld HeoOXOIUMO BBIYMCIUTH
OTHOCHTEJIbHYIO MTOTPEITHOCTh IIMHBI M;/l W CpaBHUTH C JOMYCTUMBIMH 3HAYCHUSIMUA COTJIACHO
TpeOoBaHuAM TexHUUeCKOW HHCTPYKLIUH.

3.4 KpaTkue METOIMYECKH € YKa3aHHsI K BBIITOJIHEHUIO TPAKTUUYECKON paboThI
[Tpy TpaauIIMOHHOM pelIeHUM 33/1a4M BBIYMCICHUS ClIeAyeT MPOU3BOIAUTH B (hopMyJsipe
CJIEAYIOIIETO BUAA:

Ne L | I | d | b | by d | d?]|d?]| a

14 14
JIMHHUHA l
L

[TpakTrueckas padota Ne4
OHNPEJAEJIEHHUE ITOI'PEHTHOCTHU KOOPAUHAT INOCJIEAHEI'O ITYHKTA U
JJAPEKIIMOHHOT O YI'JIA TOCJIEJHENA CTOPOHBI CBOEOJHOT'O
TEOAOJIUTHOI'O XOJA

4.1 Lens paboTbI

BBITOTHUTE  OIIEHKY TOYHOCTH CBOOOTHOTO TEOJIOJUTHOTO XOJa, IPOJOKEHHOTO B
MOJ3EMHBIX TOPHBIX BBIPAOOTKAX IMyTEM BBIYMCICHHUS MOTPEIIHOCTEH IUIAHOBBIX KOOPAWHAT U
BBICOTHON OTMETKH IOCJICTHETO MYHKTA, a TAK)KE OrPEITHOCTH TUPEKIIMOHHOTO yIila OCIeHEH
CTOPOHBIL.



4.2 3ajaHue U UCXOHBIE JAHHbBIE

[To ropu3oHTaIBHBIM TOPHBIM BBIPAOOTKAM IIPOJIOKEH TEONOJUTHBIA XOJ. YTIJIOBBIE U
JMHEWHBIE U3MEPEHHS BBITTOJIHEHBI C TOYHOCTHIO, COOTBETCTBYIOIIECH TpeOoBaHUIM TexHIHUECKON
MHCTPYKIMK K MapKIIEHIEPCKUM OMOPHBIM CETAM (IOrPEIIHOCTh M3Mepenus yriuoB mp =20,
KO3 PHUIMEHTHI BIMSHUSA CIYYalHBIX U CUCTEMAaTHYECKUX MOTPEIIHOCTEH TPU U3MEPEHUH UTNH
muaui a=0,0005 MY 2 b=0,00005).

Tpebyercs onpenenurs:
- IOIPEIIHOCTh KOOPJIMHAT M IOTPEUIHOCTh IOJO0XKEHUs mocieaHero myHkra K cBoOogHOro
TEOAO0JIUTHOIO X0/1a;
- IOTPELIHOCTh JUPEKLMOHHOIO yIJIa IOCIEeIHEH CTOPOHBI CBOOOIHOIO TEOAOIUTHOTO X0Aa;
- IOTPEIIHOCTb OIPEIETIEHUSI BBICOTHON OTMETKHU IOCIEAHEro yHKTa Ky
- IOrPEeIIHOCTh KOOPAMHAT NocaeHero myHkTa K cBoOOOJHOI0 T€0I0JUTHOIO X014 110 33 JaHHOMY
HaIIPaBJICHUIO.

4.3 TeopeTuueckoe BBEACHUE
1. MorpemHOCTh KOOPAMHAT TOCJIEIHEr0 MyHKTa K 1O OCSIM X M y TpPU PAaBHOTOYHO
MU3MEPEHHBIX YIIIax OMPEeIsoT 0 GopMyIaM:

2
M2 = %Z’f R}, + a® Y1 sicos®a; + b*Li, (4.1)

2

MZ = %Z’f RY + a® X1 s;sina; + b?L%,, (4.2)
rae Riy, Ry - IPOEKLMH KpaT4aiiluX paccTOSHMI OT KOHEUHOro myHKTa K 10 i-X MyHKTOB X01a
Ha OCH KOODIMHAT X U ;
@; - TUPEKIMOHHBIE YIJIBI i-X CTOPOH X0/1a;
S; - IUINHBI CTOPOH X0/1a (FOPU3OHTAIBHbIC TPOIOKCHNUS);
Lix» Ly - TIPOEKLMK THHMM, COCQMHSIOMICH NepBblil 1 KOHeuHbli (K) IIyHKTbI TE€OZOIUTHOIO
X013, Ha OCH KOOPJIMHAT X 1 .

3HaueHUs YIJIOBBIX U IMHEWHBIX BEJIMUUH ONPEAEISIIOT rpaQuecKH, T.€. HEIOCPEICTBEHHO
Ha IJIaHE TOPHBIX BBIPAOOTOK (pHcC. 4.1) ¢ yyeTom ero maciutaba. Benmuunnsl Ry, R;y, Ha nuiane
0003HAYaIOT KPACHBIM IIBETOM.

Puc. 4.1. Cxema k mpeipacyeTy TOUHOCTH KOHEYHOI' 0 MYHKTA CBOOOHOI0 TEOA0JIMTHOI0 X012

2. OOuryro TOTPENIHOCTh TOJIOKEHUS KOHEYHOro NMyHKTa K B IJIaHE BBIUMCISIOT TIO
dbopmyre:



M3 = M2 + M2 (4.3)

C yd4eroM TOro, 4TO XOJbI IO BBIPAOOTKAM MPOKIAIBIBAIOTCS JBAKIBI, CPEIHIONO
MOTPEIIHOCTD BRIYHUCIISIOT TI0 (hopmyoie:
_ Mg

3. OTHOCHUTENBHYIO MOIPEIIHOCTh ITOJIOKEHUS KOHEYHOIO IyHKTa K BBIUHCIAIOT IO
dbopmyre:
_ Mkep
MKomH ~ p (45)
rae P — nepumerp xona.

4. OxugaeMyro MpeaeiabHYI0 MOTPEIIHOCTh MOJIO0KEHUSI KOHEYHOro myHkta K B TiaHe
BBIUKCIISIOT O (hopMmyIie:

MKOJ»‘C = SMch (46)

5. lTlorpemHocTh JUPEKLMOHHOIO yrjia IOCIEAHEH CTOPOHBI TEOJOJUTHOIO XOJa
OTHOCHUTEIIBHO UCXOJIHOM CTOPOHBI, T.€. IEPBOM HAYAJIIbHON CTOPOHBI, OJIYyYEHHON B PE3YJIbTATE
OpPUEHTUPOBAHUS, PU PABHOTOYHO U3MEPEHHBIX yIJIaX OMPEAeSIoT Mo Gopmyie:

Myyn = mgyn 4.7)
re N — 4ucio yriioB TEOAOIUTHOTO X0/a, YYaCTBOBABILIUX B BBIYMCICHUH TUPEKIIMOHHOIO yria
MOCJIEAHEN CTOPOHBI XO/a.

C y4eToM MOTrpeuIHOCTH AUPEKIMOHHOTO YIila MCXOJIHOM CTOPOHBI XOla M,y HpHU
HEPABHOTOYHO U PABHOTOYHO U3MEPEHHBIX YTilaX MOTPEeIIHOCTh AUPEKIIMOHHOTO YTIIa MOCIeIHEeN
CTOPOHBI TEOAOJIUTHOTO X012 OTIPENIENISAIOT COOTBETCTBEHHO 110 (hOpPMYyIIaM:

Mw=iJm%+ﬂjm§ 4.8)

M,, =+ /mio +nmg (4.9)

6. [Ipenpacuer NOrpenIHOCTH MOJIOKEHNSI KOHEYHOTO MMYHKTa K OTHOCUTEIBHO UCXOIHOTO
IIyHKTa | IO BBICOTE HAa OCHOBE PE3YyJbTAaTOB IN€OMETPUUYECKOIO0 HUBEIMPOBAHUS 110 TOPHBIM
BbIpa0OTKaM BBIMOIHAIOT CIEAYIOIIUM 00pa3oM.

Kak u3BEeCTHO, cpefHss NOTPEIIHOCTh IOJIOKEHUS KOHEYHOro InyHkra K cOCTOMT u3
MOTPEIIHOCTEH U3MEPEHHUsI TNIyOUHBI HIaXTHOTO CTBOJIA My, U MOIPEUIHOCTEH HUBEIUPOBAHUS
Ha IIOBEPXHOCTU Myp,H B MIAXTE My,,:

My =\m2, +m2 +m?, (4.10)

B JaHHOM 3aJlaHUH TMOI'PCHIIHOCTE HHUBCIHMPOBAHMA Ha IMOBEPXHOCTH HE YYHUTBIBACTCH.
CJ'IC,Z[OB&TCJ'H:HO, 0611_[8.5{ CpCaAHAA MOTPCUIHOCTD IMOJIOKCHUSA KOHCYHOI'O ITYHKTA K 1o BrICOTE:

— 2 2
M; =mj,, + m;, (4.11)
IJIe My, - MOTPEIIHOCTH MEPEeIaui BEICOTHON OTMETKH Yepe3 IaXTHBIA CTBOJ,
mhm - HOFpeHIHOCTB FeOMeTpPI‘-IeCKOFO HI/IBeJ'H/IpOBaHI/IS[ B IIaxXTe.

HOI‘pCI_HHOCTB nepeaayun BBICOTHON OTMETKU qgecpe3 IIaXTHBIM CTBOII npu ABYKPAaTHOM

U3MEPEHUH ONPENENSIOT 10 hopMyIie:

Ah
Mpcey, = ﬁ (412)

rae Ah=0,0003H, M - m0omycTUMOE PaCXOKICHHE MEXIy ABYMS HE3aBUCHUMBIMHU TEepeaadyaMu
BBICOT;
H - rmyOuHa maxTHOTO CTBOJIA, M.



CpenHroro NorpenHocTh TEOMETPUYECKOTO HUBETUPOBAHUS IIPU ABYKPATHOM BBIIIOJIHEHUH

paboT ompenenstoT 1mo hopmyse:
Ah,

NG

rae Ah,, - 10MyCTUMBIE HEBA3KM HUBEIHPHBIX XOJI0B B IIAXTE.

TexHU4eCKOM MHCTPYKLIMEN YCTaHOBIIEHO, YTO IIPM I'€OMETPUYECKOM HUBEIUPOBAHUU B
IaxTe JOMyCTHMAs HEBA3KA XOJa He T0JDKHA peBbimats 50vL, My, tie L - 1imHa Xoza, K.

O)I(I/I[[aeMaH npeacibHas NOrpCIIHOCTDb MOJIOKCHHA KOHCYHOI'O IMYHKTa K 110 BBICOTE:
MZ().?K‘ = 3MZ (414)

7. IlorpenrHocth KOHEYHOTO MyHKTa K 10 33JaHHOMY HalpaBJIEHUIO (TIEPIICHANKYISIPHOMY
ocu BeIpaOOTKH X ') TIpU paBHOTOYHO M3MEPEHHBIX YIIaxX BBIYHUCISIOT 1O GopMyIIe:

2
2 _Mgynp2 2yn 2, 272
M: = p—zzl Ry +a® Xisicos“a; + b°L%, (4.15)
rae R;, - MPOEKIMU KPOTYAUIINX PACCTOSIHUN OT KOHEYHOTo myHKTa K 70 I-X TOYeK X0/1a Ha 0Ch
iy

KOOpAUHAT y's

Lx’ - IPOCKI A SaMBIKaIOHleﬁ X04a Ha 3aJaHHOC HAIIPaBJICHHUC,

'

@; - YCIOBHBIE IUPEKIIMOHHBIC YTIIBI I-X CTOPOH XOJa.

VYcnoBHasg cucrema KoopAuHar X'y’ crpoutcs TakuMm 00pa3oM, yTOObI LIEHTP CUCTEMBI
KoopauHaT x'p’ pacronaraics B KOHEYHOM NYHKTE TeoJoiauTHOro xona K,a oce X’ Obuia
COBMEILIEHA C 33JJaHHBbIM HalpaBJICHUEM, B IAHHOM CJIy4ae - HalpaBiIeHUEM, IePIECHIUKYISIPHBIM
OCH BBIPAOOTKH.

4.4 Kpatkue MeToAN4YecKHe YKA3aHUS K BINOJTHEHHIO IPAKTHYECKOI padoThl

[Tpu TpaaAMIIMOHHOM pEIIEHNH 3aJIa4M Ha IJIaHe TOpHbIX BbIpaboToK M 1:1000 BBINOIHUTH
IPOEKTHUPOBAHUE TEOJOIUTHOTO XoAa (1...K). PaccTosHUs MeX 1y MyHKTaMHU B TOPU30HTAIBHBIX
TOPHBIX BBIpaOOTKaxX pekoMeHayeTcs NpuHATh oT 60 10 100 M.

3nauenus Y, RZ., Y, Rl-zy, Y s;cos?a;, Y, s;sin*a; BHUMCINTL B (HOPMYISpE CIEMAYIOLUIETrO
BUJIA:

2 2 2 2 2
Rix | Rix | Ry | Ry | s a; | cos“a; | sin“a; | s;cos“a; | s;Sin“q;

z x X z

3HaYeHUS ), Rizyr , Y 0, 0002007 BeaUCIUTb B GOPMYIISIPE CIEAYIONIEro B/

’

Opy | OF O O, | 0000q|D00%0; | 0Dp000%0;

[TpakTiueckast padora Ne 5
OLEHKA TOYHOCTHU TPUTOHOMETPUYECKOI'O HUBEJIUPOBAHUSA

5.1 Lenpb paboTsl

BBIMOTHUTE OIEHKY TOYHOCTH BHCSYETO XOAa TPHUTOHOMETPHUYECKOTO HHUBEIWPOBAHUS,
IPOIIEHHOTO B MIPSIMOM M 0OpaTHOM HaNpaBJICHUSX B MOJA3EMHBIX TOPHBIX BBIPAa0OTKAx, MyTeM
BBIYHCIICHUS TOTPEITHOCTH BBICOTHI TIOCJICHEIO MTyHKTA.

5.2 3agjanue ¥ HCXOAHBIE TaHHBIE



[To HakIOHHOM rOpHOI BEIPAOOTKE MPOJIOKEH X0 TPUTOHOMETPUIECKOTO HUBEINPOBAHUS
B MPSMOM M OOpaTHOM HarpaBieHUsX. [lorpenrHocTi u3MepeHus: BHICOThI HHCTPYMEHTa [ U
curHanoB [ cocraBumu: [, = [, = +2 um.

Koaddunuentsr cucremarndeckoro (b) u ciyuaitHoro (@) BIUSHUS MPH U3MEPCHUU JJTHH
coctaBisitoT cootBercTBeHHO 0,0001 mu 0,0015 M2, BeprukanbHbie yriibl U3MEPSUIUCh OJHUM
IIOJIHBIM ITPUEMOM.

BbaucanTh morpemHocTb OnpeaeacHus] BHICOTHOM OTMETKH MOCJEIHEro MyHKTa Xo/a U
CPaBHMUTb pE3ylbTaT C HOPMATUBHO-TEXHUYECKUM JONMYCTHUMBIM 3HAUEHUEM COIJIACHO
TpeboBaHusIM TexHUYeCKOW HHCTPYKLIUH.

5.3 Teopernueckoe BBeeHUE

B cootBercTBUM ¢ TpeOoBaHUAMHU TeXHUYECKON HHCTPYKLIMU TEXHUYECKOE HUBEINPOBAHUE
BBINOJIHAIOT IO BbIpaOOTKaM € yIVIOM HakJoHa A0 5°. TpuroHoMeTpuyeckoe HHUBEIMPOBAHUE
BBITOJIHSIOT 110 HAKJIOHHBIM BbIPa0OTKaM ¢ OJJHOBPEMEHHBIM IPOJIOKEHUEM TE€OI0IUTHBIX XOJI0B.

[TorpemHOCTh BBICOTHOM OTMETKM IIOCIEAHETO IIYHKTa TPUTOHOMETPUYECKOIO XoJa
BBIUHCIISIOT TI0 (hopMyIie:

2
04 = %2? 2000+ 002 + 002 + 2Y; 000020+ 02 D000 02
(5.1)
e N - KOJUYECTBO IMYHKTOB X044, HA KOTOPBIX IIPOBOJUIMCH COOTBETCTBYIOIIME U3MCPCHUSI,
[l 7 - HaKJIOHHasd AJIMHa CTOPOHLI X014,

L7 - yroa HakjIOHa CTOPOHBE,
[/~ - HOrpemHoCcTh U3MEPEHNUsl BepTUKaIbHOrO yria (cm. [Ipaktuueckas padora 1).

[Ipn HUBENMMPOBAHUM B TMPSIMOM W OOPATHOM HAIIPABJICHUSAX IMOTPEIIHOCTH ONMPEACIICHUS
BBICOTHOM OTMETKHU:

'

Dj=

Sl

(5.2)

5.4 KpaTkue MeToaM4YecKHe YKa3aHUS K BbIIIOJIHEHHIO J1a00paTOpPHOii padoThl

[Tpy TpagMIMOHHOM pEIIeHUH 33/1a4M Ha IUIaHe TOpHBIX BbIpaboToK M 1:1000 BBIMOTHUTH
IpOeKTHpOBaHUE TeoAoauTHOro xona (1...K) mo ykinony c¢ nagenuem [1=40°. 'opuzoHTaIbHbIE
paccTosHUSA MEXy IIYHKTaMU PEKOMEHYyeTcsl NpUHATH B mpenenax 50...70 m.

Boruncnenus npon3BoAuTh B GOpMyIIsIpe CIeIyIOIIero BUja:

N |0y|0p|0000p|0,0000p 0;000%0,| 0000y| 0,00004| 04000%0,
CTOpO




