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PaGouas nporpamma cocrasrena na ocmoe ®I'OC BO mno cremuansuoctu 21.05.04
TopHoe nerno, yreepskaerHoro npukazom MOuH P® ot 17.10.2016 . Ne 1298.

PaGouas mnporpamMma paccMoTpeHa M OJ00OpeHa HA 3aceqaHHH Kaeapel reosoruu,
MapKIIEHAEPCKOro Jena M O0OralleHus MOJE3HBIX HCKOmaeMbIX «04» centsa0ps 2018 r.,
npoTokon Ne 1.

/ A.A. T'pumun/

PaGouast nporpamva omoGpena MeTomyeckoll KOMHCCHel MHCTHTYTa FODHOTO Jena W
TpaHcnopta «07» centabps 2018 r., mportokon Ne 1.
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JIner perucrpaunu u3veHenuii u gononnenuii

HHPOPMALIOHHOTO
AHCUHIIHHB

obecneyenns

Hura. TToanmuces
Ne Pasznen Kpatkoe conepxanne Ne npotokona ke
n/n | nporpaMms H3MEHEHHA/IONOIHEHHA 3acenaHns e
kaenpoii
Kadenps
1 Ne 8 AkTyanusauns yuebHO-MeTonHyeckoro i | No 2 7
HHPOPMALHOHHOTO obecneuenns | ot 24.09.2019 ’i}/ 2
JUCLUMITTHHBI ;
2 Ne 8 AKTyanusauua y4ebHo-meTomnueckoro i | Ne | /
or 04.09.2020 _ 4‘42,




1 Ilesin ocBOEHUS TUCHUTINHBI

st ropHOTO MHKEHEpa-MapKIIeliepa aHajlnu3 TOYHOCTH MapKIIEHAEPCKO-T€0I€3NYECKUX
U3MEpEeHUN sABNSETCA BakKHEHIIeH w3 aucuuIuiiH. BoBpemsi BBISBICHHBIE OMIMOKH TIpU
MapKIIEHJEPCKUX M3MEPEHUSAX M IPAaBUIBHO 3alPOCKTUPOBAHHBIE MAPKIIEHAEPCKUE CETU
SIBIISIIOTCSI O/THOM M3 MPENOCHIIOK PAllMOHATIBHON U Oe301acHOM pa3paboTKU MECTOPOKICHHUS.

[lenplo mpenopaBaHusi TUCHMILUIMHBL sBIseTCd (OPMHUPOBAHUE y CTYAEHTOB IMPOYHBIX
3HaHUH 00 aHanmM3e W OLEHKE TOYHOCTH pE3ylbTaroB MapKIIEHIepCKO-TEOAe3HUECKUX
U3MEPEHU, IPUBUTHUS HABBIKOB BBIIIOJHEHUS HEOOXOUMBIX BBIUMCIICHUI.

2 MecTo JTUCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON POrpaMMbl NOATOTOBKH
crenuaJIucTa

JucuuiuinHa «AHallu3 U OLIEHKA Pe3yJIbTaToBY SBISAETCA JUCLUIUIMHOM, BXosIIel B Oa-
30BYIO0 4acTh y4yeOHOTrO IJIaHa MOATOTOBKU CenUanucToB 1o cnernuanbHoct 21.05.04 T'opuoe
Jieno cnenuanusanus Mapkueinepckoe zeno.

Jdns  u3ydyeHWss  JUCHUIUIMHBI ~ HEOOXOMUMBI  3HaHUS  (YMEHHs,  BJIAJCHHSA),
chopMupoBaHHBIE B  pe3yinprare u3ydyeHus: Maremaruka, ®Pusuka, HHopmaruka,
HaueprarenpHass reomeTpusi, WH)XEHepHass W KoMIbloTepHas rpaduka, leomesus w
Mapkieiiepus, ['eonesus.

3HaHus (YMEHUs, BIIAJICHUS), MOJIyYEHHbIE NIPU U3YYEHUU JAHHOM AMCLUIUIMHBI OymyT
HEeoOXonuMBbl 71 u3yueHus: Boicias reopesust, Mapkuieiepckoe obecreueHue 6e301macHOCTH
BEJICHUS TOPHBIX padoT, PanmonansHOE UCTIONIBb30BaHNE IPUPOIHBIX PECYPCOB.

3 Kommerennuu oOy4awinerocsi, ¢opMupyemMble B pe3yJbTaTe OCBOEHHS
JAMCHUIIMHBI M IVIAHUPYeMble Pe3y/IbTaThl 00y4eHHs

B pe3yiabTare OCBOCHUA MUCHUIIIIMHBI «AHaIM3 U OIleHKa PE3YIBbTATOB» 06yqafo1um71c;1
JOJIKCH O6Ha[[aTI) CJICAYIOUMHU KOMIICTCHIUAMMU:

CtpyKTypHBIi
DIIEMEHT [Tnanupyemsle pe3yabTaTbl 00ydeHus

KOMIICTCHIIN

OIIK-7 ymeHHMEM IOJb30BaTbCs KOMIIBIOTEPOM KaK CpPEACTBOM YIpaBlieHUS U 00paboTKu
UH(OPMAITMOHHBIX MaCCHBOB

3HaTh MeToAbl  00pabOTKM  HMHPOPMALMOHHBIX MAacCHBOB B  KOMIIBIOTEPHBIX
IPOrpaMMHBIX 00eCTIeYeHUsIX

YMmeTh MPaBWJIbHO MCNOJIb30BATh KOMIIBIOTEPHBIE TEXHOJIOTUH MPU pacyeTax

Brnaners npueMamMM M 3HAHUAMU HEOOXOIMMBIMH TIpU  yIpaBlIeHUH OOpabOTKU
nHpopMauu

[1K-14 roTOBHOCTBIO y4aCTBOBATh B UCCIIEIOBAHUAX 00BEKTOB MPOJPECCHOHATHHON
JIEATEIbHOCTU U UX CTPYKTYPHBIX AJIEMEHTOB

3HaTh Oco0eHHOCTH U 3aKOHOMEPHOCTH HCCIIeI0BaHUS 00BbEKTOB MPpOodheccnOHaIbHOM
JESITeTbHOCTH U UX CTPYKTYPHBIX 2JIEMEHTOB

Ymertb ITpou3BoauTh HcCIen0BaHUA 00BbEKTOB MPO(HECCHOHANBHOM NesITEIbHOCTH U UX
CTPYKTYPHBIX DJIEMEHTOB

Brnaners OCHOBHBIMH CIIOCO0aMHU UCCIIeI0BaHUS 00BEKTOB NMPOdeccuoHaIbHON

JEATEIBbHOCTH M MX CTPYKTYPHBIX JIEMEHTOB

[1K-16 TOTOBHOCTBIO BHINOJHATH OKCIEPUMEHTAJIbHBIE W JIAOOPATOPHBIE WCCIIETOBAHMUSA,
UHTEPIPETUPOBATH MOJYUYECHHBIE PE3YNIBTAThI, COCTABIIATH U 3AIIMINAT OTYETHI

3HaTh HOpMaTI/IBHyI-O JOKYMCHTAIIUIO JJIA HAlTMCAHUA OTYETA O BBIIIOJTHCHUH
SKCIICPUMCHTAJIbHBIX U J'Ia60paT0pHBIX I/ICCJ'IeIlOBaHI/Iﬁ

YMmeTb KoppekTHO uHTepnpeTupoBaTh NOJyUEHHbIE PE3YIbTaThl pabOTHI




Bnaners HaBpIkamMu cOCTaBIATh HAyYHBIE OTUYETHI 110 PE3YNBTAaTaM dKCIIEPUMEHTAIBHBIX
U J1JaOOPaTOPHBIX MCCIIeTOBAHUI

[1K-22 roToBHOCTBIO pabOTaTh C MPOrPaMMHBIMH MPOAYKTaMU OOIIEro M CIEUUaIbHOro
Ha3HAYeHUs JJIs MOJCIIUPOBAHUS MECTOPOXKICHUU TBEPABIX TOJE3HBIX HCKOMAEMBIX,
TEXHOJIOTMM JKCIUTyaTallUOHHOW pa3BeAKH, J00bIMM W TepepaboTKH TBEPIABIX MOJIE3HBIX
UCKOIIAEMBIX, TMPH CTPOUTEIBCTBE M OKCIUIyaTalldd TOA3EMHBIX OOBEKTOB, OIICHKE
SKOHOMHYECKOH 3((EKTUBHOCTH TOPHBIX M TOPHO-CTPOUTENBHBIX padOT, MPOU3BOACTBEHHBIX,
TEXHOJIOTHYECKHUX, OPTaHU3AIMOHHBIX W (DMHAHCOBBIX PUCKOB B PHIHOYHBIX YCIIOBHSIX

3HaTh [TporpaMMHBbIe POAYKTHI 7151 OOPaOOTKH TaHHBIX MPU MOJCIUPOBAHUU
MECTOPOXKACHUH MOJE3HBIX UCKOITAEMbIX; KPUTEPHUH MO JOCTHXKEHHUIO KaueCcTBa
BBIXOJISIIIIETO MaTeprasia Ha OCHOBE ChEMKHU

YMmeTh CoznaBarb IPOCTPAHCTBEHHBIE MOJIENIN HA OCHOBE PE3YJbTaTOB ChbEMKH C
HCIIOJIb30BaHUEM CIIEHUATbHBIX POTPAMMHBIX IPOAYKTOB
Bnaners HaBsikamu MoaenupoBaHus O pe3ybTaraM UCCIEIOBAaHUN C UCTIOJIb30BAaHUEM

CIICIHUAJIBHBIX IIPOI'PAMMHBIX ITPOAYKTOB

[ICK-4.2 roTOBHOCTBIO OCYIIECTBIATh IIJJAHUPOBAHUE Pa3BUTHS TOPHBIX paboOT U
MapKIIeHIepCKUi KOHTPOJIb COCTOSTHUSI TOPHBIX BBIPAOOTOK, 31aHHUM, COOPY)KEHHH M 3€MHOMN
MIOBEPXHOCTHU Ha BCEX JTallaX OCBOECHUS MU OXPAaHbl HEIp ¢ OOECIEYEHHEM IMPOMBIIIJICHHONW U
9KOJIOI'MYECKOI 0€301MacHOCTH

3HaTh [lepuoabl miIaHUPOBaHKE PAa3BUTHUS TOPHBIX padOT U UX OCOOEHHOCTH ,
0COOEHHOCTH MapKIIEHIEPCKOr0 KOHTPOJIS 38 COCTOSIHUEM TOPHBIX BBIPAOOTOK,
31aHUM, COOPYKEHUH U 36MHOM ITOBEPXHOCTH Ha BCEX ITANlax OCBOCHHUS U
OXpaHbl HeJp ¢ 0OecreueHneM IPOMBIIIITIEHHOM U 3KOJIOTH4eCKON
0e30macHOCTH

YMmeTh Ocy1ecTBIATh KPaTKOCPOYHOE IIIAHWPOBAHUE Pa3BUTHS TOPHBIX padoT,
MapKIIeHIEPCKUIl KOHTPOJIb 32 COCTOSIHUEM TOPHBIX BBIPAOOTOK, 3/1aHUH,
COOPYKEHUH U 36MHOU MMOBEPXHOCTH Ha BCEX ATAlaX OCBOCHMSI U OXPAHbI HEJP
c obecrieueHreM MPOMBIIIITICHHOM 1 SKOJIOTHYECKOH 6€30MaCHOCTH

Bunaners OCHOBHBIMU CIIOCOOAMH IIJITAHUPOBAHUS PAa3BUTHSI TOPHBIX padoT,
MapKIIEeH1epCKOro KOHTPOJIS 32 COCTOSTHUEM TOPHBIX BBIPAOOTOK, 371aHUH,
COOPY’KEHUH U 36MHOW MOBEPXHOCTH Ha BCEX ATAlaX OCBOCHMS U OXPAHbI HEJP
c obecrieueHreM MPOMBIIIITIEHHOM U SKOJIOTHYECKON 6€30MaCHOCTH

I1CK-4.3 criocoOHOCTBIO COCTABIATh NPOEKTHl MAPKIIEHIEPCKUX U T'€0/Ie3MUECKUX padoT

3Harhb TpeboBaHuss HOPMATUBHBIX JOKYMEHTOB K IIPOEKTAM MapKIIEHIePCKUX U
reoIe3UIeCKUX padboT

YMmeTb CocCTaBIsITh MPOEKTHI MAPKIIEHEPCKHUX U T€0JIE3UYECKUX padboT

Brnaners Happikamu cocTaBieHust TPOEKTOB MAPKIICHIEPCKUX U T€0Ie3NYECKUX paboT

4 CTpyKkTypa M cofep:KaHue JUCHUNINHBI

OO0mas TpyI0eMKOCTh JUCITUIUIMHEI cocTaBisgeT 5 3adeTHbIX eauanil 180 akaj. gacos, B
TOM YHCIIE:
—KoHTakTHas padora — 131,9 akan. yacos:
— aynurtopHas — 126 akan. 4acos;
— BHeaymuTopHas — 5,9 akaj. 4acos;
—camocTosTenbHas pabora — 12,4 akaj. 4acos;
—TIOJITOTOBKA K 9K3aMeHy — 35,7 akaj. Jaca.
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1 O1ieHKa TOYHOCTHU TOJIOKEHHS ITYHKTOB
MAapKIIEHAEPCKON OMOPHON CETH
1.1 O6mume nmonoxenus. [lorpemnocTu 3yyeHue OCHOBHOM U BrimmonHenue u 3ammura OIIK-7; TIK-
KOOPJIMHAT MTOCJICTHEH TOYKH CBOOOTHOTO TOTIOJTHUTEILHOM JINTEPaTyphl| IPAKTUUECKON PabOThI 14; TIK-16;
MOJIUTOHOMETPUUYECKOTO X0/1a B 10 JUCLIMILIMHE, KOHCIIEKTa TIK-22; TICK-
3aBUCUMOCTH OT MOTPEIIHOCTH 9 4 6 1  |nexuuit 4.2; TICK-4.3
u3MepeHus yrioB u anuH. [lorpemHocts
MOJIOKEHHUS TOCIEHEN TOUKHU
CBOOOTHOTO MOJIMTOHOMETPHUECKOTO X0/1a
1.2 BnusiHME OTPENIHOCTH UCXOIHOTO 3ydyeHre OCHOBHOU U Brimmonnenue u 3ammra OIIK-7; TIK-
JTUPEKIMOHHOTO YIyIa Ha OIUOKY TOTIONTHUTEILHOM JINTEpaTyphl| IPAKTUUECKON PabOThI 14; TIK-16;
MOJIOKEHHUS ITOCISAHEN TOUKHU 9 4 6 1 [0 AMCLMIUIMHE, KOHCIIEKTa I1K-22; IICK-
cBoboaHoro x0xaa. [TorpemHocTs JIEKIIUH 4.2; TICK-4.3
JTUPEKIIMOHHOTO YIIIa JIF0O0H CTOPOHBI
CBOOOHOTO MOJMTOHOMETPUYECKOTO X0
1.3 Cpennue kBajpaTHiecKue 3ydyeHre OCHOBHOU U Beinonnenue u 3amura | OIIK-7; T1K-
MOTPEIIHOCTH KOOPJIMHAT MOCIETHETO TOTIOTHUTEILHOM JINTEpaTyphl| MPAKTUUECKON PabOTHI 14; TIK-16;
IIYHKTA [TOJIATOHOMETPUYECKOTO X0za IpH 10 IUCLUIUIMHE, KOHCIIEKTA IK-22; IICK-
HAJIW9IUH HadaJdbHOM M KOHCUHOU JIEKITHI 4.2; TICK-4.3
rupoctopoH. CKII nonoxxenus 9 8 6 1
MOCJICTHETO ITYHKTa
MOJIMTOHOMETPUYECKOTO X0/[a, UMEIOLIETO
HECKOJIbKO TUPOCTOpOH. [lorpentHocTh
MOJIOKEHMSI OCJIEHET0 MyHKTA




ruponoiurona. [lorpemHocts
IUPEKIIMOHHOTO YyIIa JIF000# CTOPOHBI
MOJIMTOHOMETPHUUYECKOTO X0/1a IPU
HAJIMYUM NIEPBOM U NOCIEAHEN
TUPOCTOPOH

1.4 CKII xoopauHaT 1t000ii BepIIUHbI 3ydyeHre OCHOBHOW U Boinonnenue u 3ammra | OIIK-7; T1K-
YPaBHEHHOTO MTOJIMTOHOMETPUYECKOTO TTOTIOJTHUTEILHOM JINTEPaTyphl| IPAKTHUECKON PabOTHI 14; I1K-16;
xoga. CKII nososxeHus mocliefHeH TOYKH 10 JUCIUIIIMHE, KOHCIICKTa T1K-22; IICK-
CBOOOHOTO BBITSIHYTOTO JIEKIIUH 4.2; IICK-4.3
PaBHOCTOPOHHETO XOJa.

1.5 HakomieHue morpemHocTeil B xoaax 3yyeHue OCHOBHOM U BrimmonHenue u 3ammura OIIK-7; TIK-
FEOMETPUYECKOTO U TOTIOJTHUTEILHOM JINTEPaTyphl| IPAKTUUECKON PabOThI 14; TIK-16;
TPUTOHOMETPUYECKOTO HUBEIIMPOBAHUS. 10 JUCLUUIUIMHE, KOHCIIEKTA [IK-22; T[ICK-
Hakonenue norpemnocren B xogax TIEKIIMIA 4.2; TICK-4.3
CBETOIAILHOMEPHOM MOJIMTOHOMETPHH

2 Ilpenpacuer mMOTPeIHOCTH CMBbIKAHUS

BCTPEYHBIX 3200€B

2.1 O0mue cBeneHus 0 COOMKaX U UX 3y4yeHrne OCHOBHOM U BrmmosiHeHnue u 3ammra OIIK-7; T1K-
MapKIIeHIEPCKOM 00€CTIEYCHHUH. TOTIOTHUTEIBHON JTUTEPATyPhI| IPAKTUYECKONH PAOOTHI 14; TIK-16;
[Ipenpacyet morpmHocTU COOMKH 10 JUCUUIUINHE, KOHCIEKTA [TK-22; TICK-
BCTPEUYHBIX 3200€B BHIPAOOTOK OTHOM JIEKIIUH 4.2; [ICK-4.3
1aXThI

2.2 IlpeapacyeT HECOOMKHU BCTPEUHBIX 3ydyeHre OCHOBHOU 1 Breimmonnenue u 3ammura | OIIK-7; TTK-
3a00€B MpU MPOBEACHUH BBIPAOOTKH TOTIOTHUTEIHHON JTUTEPATyPhI| TIPAKTUYECKON PaOOTHI 14; TIK-16;
MEXKy pa3HbIMM maxrtamu. [Ipeapacuer 10 JUCUUIUINHE, KOHCTIEKTA [TK-22; TICK-
HeCOOWKH MpHU MPOBEACHUN MEKIMA 4.2; TICK-4.3
BEPTHUKAJILHBIX TOPHBIX BEIPAOOTOK

3 AHain3 OpUEHTUPOBAHUS OJ3EMHBIX

ceTen

3.1 OpueHTupOBaHMEe MOA3EMHBIX CETEH 3ydyeHre OCHOBHOW U Boinonnenne u 3amura | OIIK-7; T1K-
yepe3 MTOIbHYU I HAKIIOHHBIE CTBOJIHL. TTOTIOTHUTEILHOM JINTEPaTypPhl| MPAKTHUECKON PabOTHI 14; TIK-16;
[TorpemHoCTh rEOMETPUYECKOTO 10 JUCUUIUINHE, KOHCIIEKTA [IK-22; TICK-
OpPUEHTHPOBAHUS Yepe3 OANH NeKIui 4.2; TICK-4.3




BepTHKaHBHBIﬁ CTBOJI

3.2 IlorpentHocTh OPUEHTUPOBAHUS 3ydeHre OCHOBHOU U Brimmonuenue u 3amura | OIIK-7; T1K-

MOA3EMHBIX CETEN Yepe3 IBa JTOTIOJTHUTEIBLHOM JINTEpaTyphl| IPAKTUUECKON PabOThI 14; TIK-16;

BEpTUKAIBHBIX CTBOJMA. KOHTpOJIB 1 |Do AUCLMIIINHE, KOHCIIEKTA I1K-22; IICK-

OPHEHTUPOBAHHUS NOJI3EMHBIX CETEH uepe3 NEeKIUI 4.2; TICK-4.3

JIBa BEPTUKAJIbHBIX CTBOJIA

4 TouHOCTH U3MEPEHUI

4.1 ®akTopbl, ONPELIISIONNE TOYHOCTh 3ydeHre OCHOBHOU U Breimonnenne u 3ammra | OIIK-7; T1K-

n3mepenuil. [lorpemHocTs n3MepeHus 1 TOTIOTHUTEIBHON JIUTEPATYPhI| IPAKTUYECKONH PAOOTHI 14; T1K-16;

YIJIOBBIX BEJIUYMH. 110 JUCIUTIINHE, KOHCIIEKTa T1IK-22; TICK-
JIEKIIUH 4.2; IICK-4.3

4.2 IlorpeurHocTs U3MEPEHUsI CTOPOH 3ydyeHre OCHOBHOW U OIIK-7; ITK-

MO/I3€MHBIX NMONIUToHOB. [lorpemHocTs 1 TOTIOJIHUTEIBHOM JINTEepaTyphbl 14; T1K-16;

ONPENEIICHUSI KOOPJANHAT CITYTHUKOBBIMU 10 JUCUUIUINHE, KOHCIIEKTA [IK-22; TICK-

cuUcTeEMaMu JIEKIIUH 4.2; IICK-4.3

5 Ilpenpacuer TOYHOCTH MOJIOKEHUS

ITYHKTOB MapKIIEHAEPCKUX CETEMN

5.1 O6mme cenenus. OnpeneneHue l13ydyeHne OCHOBHOH U OIIK-7; TIK-

MOTPEIIHOCTH MOJIOKEHUS] KOHEYHOTO JTIOMTOJTHUTEIbHON JIUTEPATYPhI 14; TIK-16;

MyHKTa CBOOOIHOTO M0 JUCLUIUINHE, KOHCIIEKTa T1K-22; TICK-

ITOJINTOHOMETPUYECKOTO X0 C YIETOM TIEKIIMHA 4.2; TICK-4.3

MOTPEUTHOCTH OPUEHTUPOBAHUS €TI0 1

nepBoit cTopoHbl. Ompenienenne

MOTPEUTHOCTH TOJIOKEHUSI KOHEUHOTO

MYHKTa MTOJIMTOHOMETPUYECKOTO XO/1a,

pa3JIeJIeHHOr0 Ha CEKIIMU THPOCTOPOHAMU

5.2 llpenBapurenbHas OLEHKA TOYHOCTH 3ydyeHre OCHOBHOM 1 Brimmonnaenue u 3anmmra OIIK-7; TIK-

CMBIKaHUS 3200€B, MPOBOANMBIX B 04 TOTIOTHUTEIHHON JIUTEPATYPHI| IPAKTUYECKON PAaOOTHI 14; TIK-16;

npeaenax OJHON MaxXThl U U3 Pa3HbIX ! [0 JUCLIMILIMHE, KOHCIIEKTa T1IK-22; IICK-

MIaXT JIEKIIUH 4.2; IICK-4.3

IMoaroToBKa K ’K3aMeHy 35,7




BHKP

5,9

HToro no aucuunjinge

72

54

12,4




5 Oopa3zoBaresbHble 1 HHGOPMAIIMOHHBIEC TEXHOJIOTHHU

1. TpaguunonHbie o0pa3oBaTe/ibHble TEXHOJIOTMH OPUEHTUPYIOTCS HA OpPraHU3aLUI0
o0pa3oBarelbHOrO  Mpollecca, MPEANoyaralollyl0 MOpAMYI0  TPAaHCISAIUIO 3HAHUH  OT
MperoiaBatTeliss K CTyAeHTY (IPEeUMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIBHO-WILTIOCTPATUBHBIX
MeTOA0B 00yueHus1). YueOHasi AeSITeIbHOCTh CTYACHTa HOCUT B TaKHX YCJIOBHUSX, KaK MPaBUJIO,
PENpPOAYKTUBHBIN Xapakrep.

DopMbl Y4eOHBIX 3aHATHI C MCIIOJIb30BAHNEM TPATULIMOHHBIX TEXHOJIOTHIi:

NudopmanmonHass  JIeKIHs —  [OCJIEOBAaTEIbHOE  W3JIOKEHHWE  Marephalia B
JTUCIUIUIMHAPHON JIOTHKE, OCYIIECTBISEMOE MPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOIOT TIpenogaBaTe’is).

Cemunap — Oecefia peroaaBaTelis U CTyACHTOB, 00CYKIEHUE 3apaHee MOIrOTOBICHHBIX
COOOIIEHUN 1O KaXJAOMYy BONPOCY IUIaHA 3aHATHS C €IMHBIM JUII BCEX IEpeyHEM
pEeKOMEH1yeMO 0053aTeIbHON U IOMOTHUTEILHON JTUTEPATYpPHI.

JlaboparopHasi pabota — opraHu3aiys y4eOHOH paboThI ¢ peaTbHBIMU MaTePUATBHBIMU U
WH(OPMAIIMOHHBIMH O0BEKTaMH, SKCIIEPUMEHTalbHas paboTa ¢ aHAJIOTOBBIMH MOJEISIMU
peabHbIX OOBEKTOB.

2. TexHonoruu npo6/eMHOro 00y4eHuUsi — opraHu3anusi 00pa3oBaTeIbLHOrO MpoIiecca,
KOTOpasi TPEIoIaraeT MOCTaHOBKY MPOOIIEMHBIX BOIPOCOB, CO3aHHUE yYEOHBIX MPOOIIEMHBIX
CUTYaIUil 111 CTUMYJIUPOBAHUS aKTUBHOM MMO3HABATENLHOM JIEATENBHOCTH CTYICHTOB.

@DopMbl y4eOHBIX 3aHATHI ¢ UCIOJIb30BAHUEM TEXHOJIOTHIl PO0JIeMHOr0 00yUeHus :

[IpobneMHasi JeKIUsS — U3IOKEHHE MaTepuana, TMpeAroiaraionee MOCTaHOBKY
NpoOJIEeMHBIX M JUCKYCCHOHHBIX BOMPOCOB, OCBEIICHHE PA3IUYHBIX HAYYHBIX IOIXOJOB,
ABTOPCKHME KOMMEHTApHUH, CBSI3aHHBIE C PA3IMYHBIMU MOZENSMU HHTEPIPETAlUd H3y4aeMOro
Mmarepuaia.

3. IHTepakTHBHbBIE TEXHOJOITHHM — OPTaHU3alKsg 00PAa30BATEIBHOTO MpoLiecca, KOTopast
MIpEAINoaraeT akTHBHOE M HEIMHEMHOE B3aUMOJICHCTBUE BCEX YYACTHUKOB, IOCTHKEHUE HA ITOU
OCHOBE JIMYHOCTHO 3HAYMMOTO M HUX 00pa3oBarenpHOro pesynbrata. Hapsgy co
CIICIUAIM3UPOBAHHBIMU  TEXHOJOTUSIMH ~ TaKOTO  pojia  MPUHLUIN  HHTEPAKTUBHOCTH
MpOCIEeKUBAeTCI B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJIOTUH.
HNHTepakTUBHOCTH MO/pa3yMeBaeT CYOBEKT-CYOBEKTHBIC OTHOIICHHS B XO/I€ 00pa30BaTeIbHOTO
mpolecca u, Kak clieficTBue, GopMUPOBaHUE caMOpa3BUBAloOLIEiics HH(POPMAIIMOHHO-PECYPCHON
CpEIbl.

@opMbI  y4eOHBIX 3aHATHH ¢  HCHOOJIb30BAHHEM  CHENUATH3UPOBAHHBIX
UHTEPAKTHUBHBIX TEXHOJIOTHIi:

Jlexiusi «0OpaTHOM CBSI3W» — JIEKIMSI-TIPOBOKAIMs (M3JIOKEHHWE Marepualia C 3apaHee
3arIAaHUPOBAHHBIMU omuOKamu), nekunusi-oecena, JIEKITUSI- TUCKYCCHS, JIeKIHS-
npeccKoH(pEepeHIINs.

CeMMHap-IHUCKyCCHSl — KOJIJIEKTUBHOE OOCYXKJIEHHE KaKOro-mbo CIIOPHOTO BOMpOCa,
npoOJieMbl, BBISBICHHE MHEHUW B Tpynmne (MEXIpYIMIOBOM AHUAoOr, JUCKYCCHsS Kak CIop-
JTAAJIOT).

4. HudopManMoOHHO-KOMMYHHKALMOHHbIE  00pa3oBaTe/ibHbIe  TEXHOJIOTHHU —
opraHu3arys 00pa3oBaTeIbHOTO Mpoliecca, OCHOBAHHAS HA MPUMEHEHUH CIICIIHATM3UPOBAHHBIX
MPOrPaMMHBIX CPEJl M TEXHHUECKHUX CPEICTB paOdOThI ¢ MHPOPMAIIHEH.

®opMbl y4EOHBIX 3aHATHH C HMCIOJIB30BAHUEM WH()OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHM:

Jlexuusi-Bu3yanuzanus — HU3JIOKEHUE COJEP’KaHUs COIMPOBOXKIAETCS Ipe3eHTaluen
(memoHCTparueil ydeOHbIX MaTepuaioB, MPEICTaBICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHUCTEMaX, B
T.4. WITIOCTPATUBHBIX, TPAQUIECKUX, ay[0- U BHIEOMATEpHaJIOB).



6 YueOHO-MeTOAHYECKOE OOecTiedeHHEe CAMOCTOSITEIbHOM padoThl 00y4a0IUXCs

[lo mucnumuinHe «AHaIM3 M OLIEHKA pPE3YIbTaToB» IPENyCMOTpPEHA ayJuTOpHas Hu

BHCAYAUTOPHAsA CaMOCTOATEIIbHAasA pa60Ta o6yqa}oumxc>1.

TpymoeMKOCTh caMOCTOATENbHON paboThl CTYIEHTOB MO Y4eOHOMY IUIaHY COCTaBJISIET

12,4 akan. yac. CaMocTosTeIbHAS paboTa CTYJCHTOB IIPEIYCMaTPUBACT:

- HOATOTOBKY K IMPAKTUYCCKUM 3aHATUAM, U3YUCHHUC H€06XOI[I/IMBIX Pa3acyioB B KOHCIICK-

TaX, PEKOMEHIOBAHHOM JIUTEpaType, yueOHbIX NOCOOUAX U METOANYECKHUX YKa3aHUAX; paboTa co
CIIPaBOYHOU JIUTEPATYPOH;

~ow

10.

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

18.
19.
20.

- HCIIpaBJICHUE OIINOOK, 3aMeuaHuii, ohopMIIeHHE OTUYETOB M0 MPAKTUUYECKUM paboTam;
- MOJITOTOBKY K 3aIIUTE MPaKTHYECKUX padoT.

HepequL BOIIPOCOB JIA IOATOTOBKHU K OK3aMCHY

VYrnoBas cpennsis kBaaparudeckas ommoka (CKO) nomuronomerpuueckoro xoaa. BeiBog
(bopMyIbIL.

Jluneitnas cpennss kBaaparudeckas omuoka (CKO) nmoiauronomerpudeckoro xona. Bei-
BOJ (hopMyIIBL.

[Ipononbuast CKO nonuronomerpuyeckoro xoaa. Beion hopMysbl.

[Tonepeunas CKO momuroHoMeTpudeckoro xoaa. BeiBog popmyIibl.

CKO 1nosnoxeHusi KOHEYHOW TOYKH BBITSIHYTOTO BUCSYETO MOJUTOHOMETPUYECKOIO XOAA.
Vbl IpeBapUTEIbHO HE UCTIPABIICHBI 32 HEBA3KY.

CKO nonoxeHusi KOHEUHOM TOYKH MU30THYTOT'O BUCSYErO MOJUTOHOMETPUUYECKOTO XOAA.
VYIybl IpeaBapUTEIbHO HE UCIPABIICHBI 32 HEBA3KY.

CKO mnonokeHuss KOHEYHOHM TOYKHM H30THYTOIO IOJUTOHOMETPUUYECKOIO XOna. YIUIbl
IIPEIBAPUTEIHLHO UCIIPABIICHBI 32 HEBA3KY.

CKO mnonoxeHuss KOHEYHOM TOYKHU BBITSHYTOIO MOJUTOHOMETPUYECKOTO XOAa. YIVIbI
[PEIBAPUTEIBLHO HCIPABICHBI 32 HEBA3KY.

CKO nonoxeHus: KOHEYHOHW TOYKHM 3aMKHYTOTO IOJMTOHOMETPUYECKOTO XOZAa. YIJIbI
IIPEIBapUTEIHLHO HE UCTIPABIICHBI 32 HEBA3KY.

CKO nonoxeHus: KOHEYHOH TOYKHM 3aMKHYTOTO IOJMTOHOMETPUYECKOIO XOZAA. YIIIBI
IPEIBAPUTEIbLHO HCIPABICHBI 32 HEBA3KY.

HcTounnku ommoOoK U3MEpeHnH B MOJIMTOHOMETPHH.

Pacuér TouHOCTH M3MEpEHHsI TOPU3OHTAIBHOTO YIJIa B IOJTUTOHOMETPUYECKOM XOJIE.
BnusiHne penykuun Ha U3BMEpPEHHbINH TOPU30HTAIBHBINA YTOJI.

BinsiHue neHTpUpOBKY HA U3MEPEHHBIM TOPU30HTAIBHBIN YIroJl.

Bunsl HecOoek 1 pacyér JOMYCKOB Uil HOCTPOEHUS MJIAHOBOTO 00OCHOBAHMS.

Bunel HecOoek u pacd€r JOMyCKOB Ui TOCTPOEHUSI BBICOTHOTO 000CHOBAHHS.

Brnusinue ommoOKy OpUEHTUPOBAHUSI TIEPBOM JTMHUH BBITSHYTOTO XOJAa MOI3EMHON TMOJH-
TOHOMETPHUH Ha MOMEPEUHbII CIBUT KOHEUHOM TOYKH XO/1a.

Crioco0bl ypaBHHUBaHUS CETEH MO3EMHBIX MOJIMTOHOMETPUUYECKUX XO/10B.

[TorpemHoCTh TPUTOHOMETPUUECKOTO HUBEITUPOBAHUSI.

[TorpemHoCTh reOMETPUYECKOTO HUBEINPOBAHUS.



7 OneHOYHBIE CPeACTBA /1JIs1 MPOBeIeHUsI TPOMEKYTOUYHOI aTTecTaAlNu
a) [lnannpyembie pe3ybTaTbl 00y4eHHs U OLIEHOYHbIE CPEACTBA /1JIsl POBEACHNS POMEKYTOYHOM aTTeCTAIUN:

CTpyKTYypHBIil 3JIEMEHT

[Tnanupyemsbie pe3ynbraTbl 00ydeHUs

O1eHOYHBIE CPEICTBA

KOMIETEHIIMH
OIIK-7 ymeHHreM NoIb30BaThCsl KOMIIBIOTEPOM KaK CPEJICTBOM YIPABJICHUs M 00pabOoTKH WH(OPMALIMOHHBIX MACCHBOB
3HaTh METO/IbI 00paboTKn uHpopMalmoHHbIX | [IpuMepHsIii nepeueHb BOIPOCOB K IK3aMEHY
MacCHMBOB B KOMIIBIOTEpHBIX mporpammubix | 1. Yriosas cpennsas kBaaparuueckas omuOka (CKO) nmonuronomerpu-
obecrevyeHusx yeckoro xona. Beioa hopmybl.
2. Jluneiinas cpemusis kBagparudeckas ommubOka (CKO) momuronomer-
puueckoro xoza. BeiBog popmysisl.
3. [Ipononbuas CKO nonuronomerpruyeckoro xoaa. BeiBoa hopMyibl.
4. Ionepeuynass CKO nonuronomerpudeckoro xozaa. Beison hopmysibl.
YmeTh NpaBUIBHO  WCHOJB30BaTh  KOMIBIOTEpHBIE | [[puMepHBbIil mepeueHb MPakKTUYeCcKuX padoT
TEXHOJIOTMH IIPU pacyeTax 1. OueHka TOYHOCTH YITIOBBIX U3MEPEHUH.
2. O1ileHKa TOYHOCTH JIMHEHHBIX U3MEPEHUIA.
Bnaners IpUueMaMM M 3HAHUAMH HEoOXoquMbIMH IpH | [IpumepHBbIi epeueHb NpakKTUYECKUX padoT

yIpaBiIeHHuH 00paboTKu UHPpOpMAITUU

1. OneHka TOUHOCTH TPUTOHOMETPUUYECKOTO HUBEIHUPOBAHUS.

2. AHanu3 OpUEeHTHPOBAaHUS MOA3EMHON MapKUIEHIEpCKON CeTH uepes
JIBa BEPTUKAJIBHBIX CTBOJIA

IIpuMepHBIii IEpEYEHb BOIIPOCOB K DK3aMEHY

1. UcTouHMKYM OMIMOOK U3MEPEHUH B ITOJIMTOHOMETPHH.

2. Pacuér TOYHOCTH WM3MEPEHUs TOPU30HTAIBHOIO yIla B IOJIMIOHO-
METPUYECKOM XOJIE.

3. CocoObl ypaBHUBaHMS CeTeH MOA3EMHBIX MOJIUTOHOMETPUYECKUX
XOJIOB.

IIK-14 roToBHOCTBIO Y4aCTBOBATh B UCCIICJOBAHUAX 00BEKTOB HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTH U UX CTPYKTYPHBIX 3JICMCHTOB

3Harb Oco0eHHOCTH U 3aKOHOMEPHOCTH HccaenoBanus | [IpuMepHblit mepedeHb BONIPOCOB K IK3aMEHY
00BEKTOB MPO(ECCHOHAIBHOM JeSITeNbHOCTH U 1. Ilpononsuas CKO noauronomeTpudeckoro xoaa. Beioa hopmysbl.
UX CTPYKTYPHBIX 3JIEMEHTOB 2. [lonepeunas CKO nonuroHoMerpudeckoro xoaa. BeiBog popmynsbl.
VYMeTh [Tpon3BoauTh KiccieTOBaHUS OOBEKTOB

npodeccuoHaNbHON AEITeTLHOCTH U UX

1. IlpenBapuTensHas OLIEHKA TOYHOCTU CMBIKAHUSI BCTPEUHBIX 3a00€B,
MIPOBOJAMMBIX B ITpEAEIax OJHON AXThI




CTpyKTYpHBIH DJIEMEHT

[TnanupyemMsbie pe3yabTaTsl 00ydeHUs

OneHouHble CpeacTBa

KOMITETEHIINH
CTPYKTYPHBIX DJICMEHTOB 2. CriocoObl ypaBHUBaHUS CETEH TMOJA3EMHBIX IMOJIUTOHOMETPUYECKUX

XOJIOB.
Brnanets OCHOBHBIMHU CIIOCOOAMH HCCIIENOBAHUS 1. CKO nonoxeHusi KOHEUHOW TOYKHU BBITSIHYTOTO BHUCSYETO MOJUTOHO-

00BEKTOB MpOo(dheccHOHANTBHON AeITeTbHOCTH U
UX CTPYKTYPHBIX JIEMEHTOB

METPUYECKOTO X0J1a. YTIIbI IPEIBAPUTEIHHO HE UCIIPABICHBI 32 HEBA3KY.
2. CKO 1nomnoxeHusi KOHEUHOM TOYKH M30THYTOrO BUCAYETO MOJUTOHO-
METPUYECKOTO X0/1a. YTIIBI IPEIBAPUTEIHHO HE UCIIPABIICHBI 32 HEBA3KY.
3. CKO mnonoxeHus: KOHEYHOM TOYKM HM30THYTOTrO IMOJUTOHOMETpHUYE-
CKOTO X0J1a. YTJIbI IPEIBAPUTEIHLHO UCTIPABIICHBI 32 HEBA3KY.

4. CKO noyio)XeHHsI KOHEUHOM TOYKH BBITSIHYTOTO MOJIUTOHOMETpUYE-
CKOTO X0J1a. YTJIbI IPEIBAPUTEIHLHO HCIIPABICHBI 32 HEBS3KY.

5. CKO 1nonoxeHrss KOHEUYHOM TOYKM 3aMKHYTOIO IOJIMTOHOMETpHUYe-
CKOTO X0J1a. YTJIbI IIPE/IBAPUTEIHHO HE UCTIPABIICHBI 32 HEBS3KY.

6. CKO nonoxeHrss KOHEUHOM TOYKM 3aMKHYTOIO IOJIUTOHOMETpHUYE-
CKOT'0 X0J1a. YTJIbI IPEIBAPUTEIHLHO HCIPABICHBI 32 HEBS3ZKY.

I1K-16 roTOBHOCTBIO BBIMOJIHATE OKCIICPUMCHTAJIbHBIC U J'Ia60paTOpHLIe HCCIICAOBAHUSA, MHTCPIPCTUPOBATD ITOJIYUCHHBIC PE3YJIBTATBI, COCTABJISITH U

3aluIIaTbh OTYCTHI

3Hars

HopmaTuBHYIO JOKyMEHTAIMIO [T HalCAHUS
OTYETa O BBIMOJIHEHUN YKCIIEPUMEHTAIbHBIX U
71a00paTOPHBIX MCCIIEOBAHUI

IIpuMmepHBIii IepeueHb BONIPOCOB K SK3aMEHY

1. YroBas cpennssa kBaaparnyeckas omuoka (CKO) nomuronomerpu-
YECKOI0 X07a.

2. Jlunelinas cpennsas kBaaparuueckas omunbOka (CKO) nonuronomer-
PHYECKOTO XOAA.

YMeTb KoppekTHO uHTEpnpeTUpOBaTh NOJYyYEHHBIE [IpumepHBIii nepeueHb NPaKTUYECKUX padoT
pe3ynbTaThl paboThI 1. OtieHKa TOYHOCTH JIMHEUHBIX U3MEPEHUMN
2. Omnpenenenue KOIPQPUIMEHTOB CIY4aHOTO U CHCTEMAaTUYECKOTO
BIIMSIHUSI IPY JIMHEHHBIX U3MEPEHUSIX.
Bnanets HaBbikamu cocTaBisTh HAYYHbIE OTUETHI 1O [IpumepHBIii TepedeHb TPaKTHUECKUX padoT

pe3yabTaram dKCIEePUMEHTATBHBIX U
1ab0paTOPHBIX UCCIEAOBAHUMN

1. AHaIM3 OpUEHTHPOBAHUS YEPE3 OJUH BEPTUKAIBHBIN CTBOJ.

2. OLeHKa TOYHOCTH YITIOBBIX U3MEPEHUN.

[IpuMepHBIil nepedeHp BOIPOCOB K 3K3aAMEHY

1. Pacuér TOYHOCTM H3MEpPEHMsS] TOPU30HTAIBHOIO yIVIa B IOJIMIOHO-
METPUYECKOM XOJIE.




CTpyKTYpHBIH DJIEMEHT
KOMITETCHITHI

[TnanupyemMsbie pe3yabTaTsl 00ydeHUs

OneHouHble CpeacTBa

2. Bousgnaue penykiuy Ha U3MEPEHHbBIA TOPU30HTATIBLHBINA YTOI.
3. BnusiHue eHTpUPOBKY HA N3MEPEHHBIN TOPU30HTAIbHBIN YTOJI.

[IK-22 roToBHOCTEIO pa6OTaTI) C IMpOrpaMMHbIMHU ITPOAYKTAMH 06H_IGFO U CIICOMUAJIbHOI'O0 Ha3HAYCHUA AJId MOACIIMPOBAHUA MeCTOpO)KI[eHI/Iﬁ TBEPAbIX
ITOJIC3HBIX MCKOITACMBbIX, TEXHOJIOT UM 3KCHJIyaTaI_II/IOHHOﬁ Pa3BCIaKHU, I[O6LI‘II/I n Hepepa6OTKI/I TBCPAbIX ITOJIC3HBIX NCKOIMIACMBIX, ITPU CTPOUTCIILCTBC U
OKCILTyaTallu1 IIOA3CMHBIX O6’B€KTOB, OLICHKE SKOHOMHYECKOM 3(1)(1)CKTI/IBHOCTI/I TOPHBIX U TOPHO-CTPOUTECIIBHBIX pa60T, IIPONU3BOACTBCHHEBIX,
TCXHOJIOTHYCCKUX, OPraHU3allMOHHBIX 1 (1)I/IH8,HCOBI)IX PUCKOB B PIHOYHBIX YCIIOBHUAX

3HaTh [TporpamMMHBI€ TPOLYKTHI 1151 00pabOTKH [IpuMepHBIii IepeueHb BOIIPOCOB K IK3aMEHY:
JAHHBIX IIPYU MOJEIUPOBAHUH MECTOPOKIACHUN 1. Buapl HecOoek M pacyéT AOMYCKOB JUIsl NOCTPOEHHS IIAHOBOTO
IOJIC3HBIX MCKOIMAEMBIX; KDUTEPHUH I10 000CHOBaHMS.
JOCTHMXKCHHNIO KAYE€CTBA BBIXOIAIICTO MaTepI/IaJIa 2 BI/II[I)I H6C6OCK nu paC‘-IéT I[OHYCKOB JUUIA HOCTpOCHI/Iﬂ BBICOTHOTO
Ha OCHOBE CHEMKH 000CHOBaHMS.
3. BnusiHue omnOKy OpUeHTUPOBAHUS NIEPBOM JIMHUM BBITSHYTOIO XOAa
MOA3EMHOM MMOJUTOHOMETPHH Ha TONEPEYHBIA CABUT KOHCYHOM TOYKH
Xo71a.
4. CnocoObl ypaBHHBAaHHUS CETEH MOA3EMHBIX MOJIUTOHOMETPUYCCKIX
XOJIOB.
YMmern Co3maBarh MPOCTPAHCTBEHHBIC MOJICITH Ha [TpuMepHBIii IepeveHb BOIIPOCOB K IK3aMEHY:
OCHOBE PE3yJIbTaTOB ChEeMKH C UCTIONb30BaHieM | 1. Buabl HecOOeK W pacdéT JOMYCKOB JUIsl TOCTPOCHHS ILIAHOBOTO
CTEUATBHBIX MPOTPAMMHBIX MTPOITYKTOB 000CHOBaHHS.
2. Bugpl HecOoeKk W Pacd€T JOMYCKOB JUIS MOCTPOCHUS BBICOTHOTO
000CHOBaAHHSL.
3. BrnusiHue ommOKy OpueHTUPOBAaHUS NIEPBOM JIMHUM BBITSHYTOTO XOAa
MOJ3EMHOM IMOJUTOHOMETPHH HA TONEPEYHBIA CIBUT KOHEYHOW TOYKU
Xo71a.
4. CnocoObl ypaBHHBAHHUS CETEH MOA3EMHBIX MOJIUTOHOMETPUUESCKUX
XOJIOB.
Bnaners HaBbikaMu MOZI€IMPOBaHUS 110 pe3yiibTaTaM [TpuMepHBIii IepeveHb BOIIPOCOB K IK3aMEHY:

WCCJIEIOBAHUN C UCTIOIB30BAHUEM CIIEIIUATBHBIX
MPOrpaMMHBIX POIYKTOB

1. Buabl HecOoek M pacuéT AOMYCKOB JUIsl MOCTPOEHHS IUIAHOBOTO
000CHOBaHMS.
2. Buabl HecOoek U pacy€T JOMYCKOB Ui MOCTPOECHUSI BBICOTHOTO
000CHOBaHMSI.




CTpyKTYpHBIH DJIEMEHT
KOMITETCHITHI

[TnanupyemMsbie pe3yabTaTsl 00ydeHUs

OneHouHble CpeacTBa

3. BiustHue ommOKy OpUEeHTUPOBAHUS TIEPBOM JTMHUU BBITSHYTOTO X012
MOA3EMHOM MOJUTOHOMETPHUM Ha MONEPEYHbIA CABUT KOHEYHOM TOYKH
xo7a.

4. CrocoObl ypaBHHBAaHHS CETEH MOJA3EMHBIX IOJIHUTOHOMETPUYCCKUX
XOHOB.

[1CK-4.2 roTOBHOCTBIO OCYIIECTBIISTH IUTAHUPOBAHHUE PA3BUTHS TOPHBIX pabOT U MapKIICHIEPCKUI KOHTPOJIb COCTOSIHUS TOPHBIX BBIPA0OTOK, 3aHUH,
COOpYXXEHUH M 3eMHOM MOBEPXHOCTH Ha BCEX ITAlax OCBOCHUS M OXPAHbI He/lp ¢ 00eCedeHHEM MPOMBIIIUIEHHON M 9KOJIOIMYeCKOM 0€301acHOCTH

3Harb [Iepuoabl muIaHUPOBAaHUE PA3BUTHSI TOPHBIX IIpuMepHBIii IepeYeHb BOIPOCOB K K3aMEHY:
paboT U uxX 0cOOEHHOCTH, 0COOEHHOCTH 1. UcToyHMKH OMIMOO0K U3MEPEHUil B TOJTUTOHOMETPHUH.
MapKIIEHEPCKOrO KOHTPOJIS 32 COCTOSHUEM 2. Pacuér TOYHOCTHM HM3MEpPEHUs TOPU30HTAIBHOTO yIia B IOJIMIOHO-
TOPHBIX BBIPAOOTOK, 37JaHUMN, COOPYKEHUH 1 METPHUUYECKOM XOJIE.
3€MHOM IIOBEPXHOCTH Ha BCEX 3Tanax ocBOeHUs | 3. BausHue peaykuny Ha U3MEPEHHbIM TOPU30HTAIIBHBIN yroJl.
U OXpaHbl HEJp ¢ obecreyeHueM 4. BiinssHME NUEHTPUPOBKY HA U3MEPEHHBIM TOPU30HTAIbHBIN YIOJ.
MPOMBIIIEHHON U 3KOJIOTMYECKOI 5. Bunel HecOoexk M pacu€T MOMYCKOB JJII MOCTPOCHMS IIJIAHOBOTO
0€30MacHOCTH 000CHOBaHHS.
6. Bunpl HecOboek M pacy€r OOMYCKOB JJIsi MOCTPOEHHUS BBICOTHOTO
000CHOBaHHMS.
7. BnusiHue omMOKN OpUEeHTUPOBAHUS NIEPBOM JIMHHUM BBITSHYTOTO XOAa
MIOJI3€MHOM IOJIMTOHOMETPUH Ha IMOINEPEYHBIA CABUI KOHEYHOM TOYKHU
XOza.
YMeTh OcymecTBIATh KPaTKOCPOYHOE IUTAHUPOBAHKE IIpuMepHBIii IEpeYeHb BOIIPOCOB K DK3aMEHY:

pa3BUTHS TOPHBIX PabOT, MapKIIEHIepCKUil
KOHTPOJIb 32 COCTOSSHUEM T'OPHBIX BBIPaOOTOK,
31aHUM, COOPYKEHUH U 36MHOM MTOBEPXHOCTH HA
BCEX dTalax OCBOCHMSI U OXpaHbl HEJZP C
o0ecrnieueHneM MPOMBIIIIEHHON U
HKOJIOTUYECKOM 0e30MmacHOCTH

1. UcTouHMKYM OIMOOK U3MEPEHUH B ITOJIMTOHOMETPHH.

2. Pacuér TOYHOCTH WM3MEPEHUs TOPU30HTAIBHOIO yIla B IOJIMIOHO-
METPUYECKOM XOJE.

3. BousHue peaykuuy Ha U3MEPEHHBIN TOPU30HTAIBHBIN YTOJI.

4. BausiHre HEHTPUPOBKU HA U3MEPEHHBIN TOPU30HTAIBHBIN YIOJI.

5. Bunsl HecOoexk M pacy€T JOIMYCKOB JAJSl MOCTPOEHUS IUIAHOBOTO
000CHOBaHMS.

6. Buapl HecOoek M pacy€T JOMYCKOB Ul MOCTPOEHHUS BBICOTHOIO
000CHOBaHMS.

7. BnusHue omuOKu OpUEHTUPOBAHHUS IEPBOM JIMHUHU BBITSHYTOTO X0O/1a




CTpyKTYpHBIH DJIEMEHT

[TnanupyemMsbie pe3yabTaTsl 00ydeHUs

OneHouHble CpeacTBa

KOMITETCHITHI
MOJ3€MHO MOJIMTOHOMETPUH Ha MONEPEUHbI CIIBUT KOHEUHOM TOUKU
X0J1a.

Bnagets OCHOBHBIMU CIIOCOOAMHU IJITAHUPOBAHUS [TpumepHBIii TepeyeHb BOIIPOCOB K SK3aMEHY:

Pa3BUTHS TOPHBIX PadOT, MapKILIEHePCKOTO
KOHTPOJIS 32 COCTOSTHUEM TOPHBIX BBIPAOOTOK,
3IaHUM, COOPYKEHUIN U 36MHOM ITOBEPXHOCTH HA
BCEX ATanax OCBOCHHUS U OXPaHbI HEAP C
o0ecrie4eHneM MPOMBIIICHHON
HKOJIOTHYECKO# Oe30macHOCTH

1. UcToyHHMKH OMMOOK U3MEPEHH B TOJTUTOHOMETPHUH.

2. Pacuér TOYHOCTH WM3MEpPEHUs TOPU30HTAIBHOIO yIa B IOJIMIOHO-
METPUYECKOM XOJE.

3. Bausinue peaykuuu Ha U3MEpeHHbIH TrOPU30HTAIBHBINA YrOJI.

4. BiiusH1Ee UEHTPUPOBKU HA U3MEPEHHBIA TOPU30HTATIbHBIN YIOII.

5. Bunsl HecOoexk M pacd€T JOIMYCKOB JAJsl HNOCTPOEHUS IUIAHOBOTO
000CHOBaHHSI.

6. Buapl HecOoek M pacyéT AOMYCKOB Ul IMOCTPOEHHUS BBICOTHOIO
000CHOBaHHSI.

7. BnusHue ommOKy OpUEHTUPOBAHNUS TIEPBON JIMHUY BBITSIHYTOTO X0/1a
IIO/I3€MHOM MOJIUTOHOMETPHUH HA ITONEPEYHBIN CIBUT KOHEYHON TOYKU
X0J1a.

I1CK-4.3 criocoOHOCTBIO COCTABISATh NPOEKThl MAPKIIEHIEPCKUX U Fe01e3NUECKUX paboT

3HaTh TpeOGoBaHUsT HOPMATUBHBIX JIOKYMEHTOB K [TpumepHBIii epevyeHb NPAKTHYECKUX padboT
MIPOEKTaM MapKIIEHIEPCKUX U I€0Ie3NIECKUX 1. IlpenBapuTenbHast OLEHKA TOYHOCTH CMBIKAHUSI BCTPEUHBIX 3a00€B,
pabor TIPOBOJIMMBIX B MPEIETaX OHOU IIAXTHI.
YMmern CocCTaBnsTh MPOEKTHI MAPKIIEHIEPCKUX H 1. CKO nonoxeHusi KOHEYHOM TOYKH BBITSHYTOTO BUCSYETO
reoIe3nIeCKUX paboT MOJTUTOHOMETPHUYECKOTO XO/1a.
2. Bumel HecOOek M pacyér JOMYCKOB JUISl MOCTPOCHHS IJIAHOBOTO
000CHOBaHHSI.
3. Buapl HecOOoek M pacu€r JOMYCKOB ISl TMOCTPOCHHS BBICOTHOTO
000CHOBAHHSL.
Bnaners HaBbikaMu cocTaBlIeHUS TPOSKTOB 1. CKO nonoxeHusi KOHEYHOW TOYKH BBITSIHYTOTO BUCSYETO

MapKIIEHIEPCKUX U T€0/Ie3UUECKUX padoT

MTOJIMTOHOMETPHYECKOTO XO/1a.
2. Buapl HecOoek W pacy€T MOMYCKOB MJIsi MOCTPOSHUS IJIAHOBOTO
000CHOBaHHUSI.

3. Bunsl HecOoek U pacuér JOMYCKOB I MOCTPOEHUSI BLICOTHOTO
000CHOBaHHUSI.




0) Ilopsiok nmpoBeaeHNs MPOMEKYTOYHOM ATTECTALNM, IOKA3aTeJIM U KPUTEPUH
OLICHUBAHUS:

IIpumepHasi CTPYKTYpa U cofiep:KaHNe MYHKTA:

[TpomexxyTodyHas arTecTalys Mo AUCHUIUIMHE «AHAJIN3 U OIEHKA PE3YJAbTaTOB» BKIIIOYAET
TEOPETUYECKHE BOIPOCHI, MO3BOJSIONINE OICHUTH YPOBEHb YCBOCHHS OOYyYarOIIMMHCS 3HAHWM, U
NpaKkTU4YeCKHe padoThl, BHIBISAIONINE CTENCHh CPOPMUPOBAHHOCTH YMEHUN U BIAaICHUNA, IPOBOAUTCS
B (hopme 3K3amMeHa.

DK3aMeH 1O JAaHHOH AWCHUIUIMHE IMPOBOIUTCS B YCTHOH (hopMe MO 3K3aMEHALMOHHBIM
OuietTam, KakJIblil U3 KOTOPBIX BKJIIOYAET 3 TEOPETHUECKHUX BOMPOCa.

Iloxka3aresn 1 KpUTEPUHN OLleHUBAHMS IK3aMeHA:

— Ha OLEHKY «OTJIHYHO» (5 0amioB) — oOy4arouiuiicsi 1€eMOHCTPUPYET BBICOKUH YpPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMaTHUeCcKoe U IIyOOKOoe 3HaHHe y4eOHOTro
Marepuana, CBOOOIHO BBIMONHSACT NPAKTHYECKHUE 33/JaHus, CBOOOAHO ONEpPUPYET 3HAHUSAMH,
YMEHUSIMH, TPUMEHSIET UX B CUTYallUsIX MOBBIIIEHHON CII0XKHOCTH.

— Ha OLEHKY «Xxopomo» (4 Oaina) — oOydaromuiicss AEMOHCTPUPYET CpPEIHUN YpPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUS OCBOCHBI, HO JIOMYCKalOTCA
HE3HAYUTEIbHbIE OMIMOKM, HETOYHOCTH, 3aTPYAHECHHS IPH aHAIUTHYECKHUX OIEpanusx, NepeHoce
3HaHWUI U YMEHUH Ha HOBbIE, HECTAHAAPTHBIC CUTYAIUH.

— Ha OLIEHKY «YAOBJIETBOPHUTEJIbHO» (3 Oaia) — oOyyaromuiics 1eMOHCTPUPYET OPOrOBbIM
ypOBEHb C(POPMHUPOBAHHOCTU KOMIIETCHLIUNA: B XOA€ KOHTPOJBHBIX MEPOIMPHUITHA AOMYCKArOTCS
OMOKH, TPOSABISAETCA OTCYTCTBHE OTICNBHBIX 3HAHWH, YMEHHH, HAaBBIKOB, OOydYarOUIHIACS
UCIBITHIBACT 3HAYUTENbHBIC 3aTPYJHEHHS MpPH ONEPUPOBAHUU 3HAHUAMU M YMEHUSMU MPU UX
nepeHoce Ha HOBBIE CUTYAIUH.

— Ha OIICHKY «Hey/lI0BJeTBOPUTEILHO» (2 Oaita) — 00yJarouiicsl TEMOHCTPUPYET 3HAHUS
He Oosee 20% TeopeTU4ecKoro Marepuaia, OMYCKaeT CYIICCTBEHHBIC OMMOKH, HE MOXKET MOKa3aTh
MHTEIJIEKTYalbHbIE HABBIKHM PEIICHUS MTPOCTHIX 33/ay.

— Ha OIICHKY «HeYIO0BJeTBOPUTEAbHO» (1 0amr) — oOydaronmiuiicss HE MOMKET I0Ka3aTh
3HaHUS Ha YpOBHE BOCIPOU3BENCHUS M OObSICHEHHs HWHPOpPMAIMK, HE MOXET I0Ka3arh
WHTEJUIEKTyaIbHbIC HAaBBIKH PEIICHHUS IPOCTHIX 33/1ad.

8 YueoHO-MeTonMUYecKOe M HH(POPMALMOHHOE 0O0ecTieYeHre TUCIUTTNHBI

a) OcHoBHaf JuTeparypa

1. Muxaiinosa, T.B. AHaIM3 TOUHOCTH MapKIIEHAEPCKUN M3MEpPEHUN [DNEeKTPOHHBIN pecypc] :
yuebHoe nocodue / T.B. Muxaiinosa, T.b. PoroBa. — DOnekrpon. nan. — Kemeposo : Ky3I'TY umenu
T.®. Topbauera, 2017. — 109 ¢. — Pesxxum poctyma: https://e.lanbook.com/book/105415.

2. CanponoBa, H.II. Mapkmeiinepuss : AHamuM3 TOYHOCTH MAapKIIEHIEPCKUX padoT
JlabopaTopHbIii MpakTUKyM [DIEKTPOHHBIN pecypc] : yuebHoe mocobue / H.IT. Camponora, FO.H.
HoBuuuxun. — OmnektpoH. gaH. — Mocksa : MUCHUC, 2015. — 69 c¢. — Pexum nocryna:
https://e.lanbook.com/book/93604.

0) /lonmoJiHUTeIbHAA JIUTEpPaTypa

1. Camponosa, H. Il. AHanu3 TOYHOCTH MapKIIEHAEPCKUX paboT : MPOSKTUPOBAHUE TTPOU3BOI-
CTBa MapKIIEHAepCKUX padoT NpU MPOBEIEHUH FOPHBIX BBIPAOOTOK BCTPEUHBIMHU 3a005IMH: METOJIHU-
yeckue ykazanus / H. II. CanponoBa. — Mocksa : MUCHUC, 2016. — 25 c. Pexxum nocrymna:
https://e.lanbook.com/book/116444.

B) MeToauueckne ykazaHusi
1. Meroauyeckre yka3zaHusl JUIsl BBITIOJIHEHHSI TTPAKTUYECKUX pa0OT MPECTABICHBI B MPUIIOKE-
aun 1.

r) [Iporpammuoe obecnieuenne u UHTEpHET-pecypcebl:
HNuTepHeT-pecypcbl:


https://e.lanbook.com/book/105415
https://e.lanbook.com/book/93604
https://e.lanbook.com/book/116444

— Mexaynaponnas cripaBounas cuctema «Ilommpen» polpred.com orpacias «O0Opa3oBaHue HayKa». —
URL: http://education.polpred.com/.

— Hauuonanbnas uHbOpMallOHHO-aHATUTHYECKass cuctemMa — Poccuiickuii HMHIEKC Hay4yHOTO
nutuposanus (PUHLI). — URL: https://elibrary.ru/project risc.asp.

— ITouckosas cuctema Akagemust Google (Google Scholar) — URL.: https://scholar.google.ru/.

— HNudopmanmonnas cucrema — EnuHoe okHO joctyna K wH(pOpManuoHHbIM cuctemam — URL:
http:window.edu.ru/.

—  @enepanpbHOE  rOCyAapCTBEHHOE  OlOmKeTHOEe  yupexkaeHue «PenepasibHbII
IPOMBIIIIJIEHHOM cOOCTBEHHOCTHY. — Pexxum nocryma: https://wwwl.fips.ru/

UHCTUTYT

[IporpamMmMHOe obGecnieueHue:

Haumenoanue 110 Ne norosopa Cpox neicTBUS JTULEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
Kaspersky Endpoint Security | JI-300-18 or 31.03.2018 28.01.2020
Juist OusHeca - CTaHAapTHBIN
7Zip CBOOOTHO pacIpoCTpaHsIeMoe | OECCPOYHO

9 MarepuajibHO-TEXHUYECKOE o0ecredeHne U CHUIINHbI
MaTepI/IaJII)HO-TGXHI/I‘IeCKOG O6CCHC‘ICHI/IC AOUCIHHUIIINHBI BKJIFOUYACT:

Tun u Ha3BaHUE ayTUTOPUU OcHalleHue ayIuTopuu

VYuebHas ayIUTOPHS s | TexHudyeckue — cpenctBa  OOydeHHs, — CIyKalMe  JUIs

IIPOBEICHUS 3aHSTUN | IpeACTaBICHUS yueOHOi nHpOpMaLIUU O0bIION

JEKIMOHHOTO THIA ayOIUTOpHH:  MYIbTHMEIUNHBIE  CPEICTBA  XpaHEHHS,
nepejayd M [peacTaBieHus yd4eOHoM  mH(popMauu.
Crenanu3upoBaHHas MeOellb

VYyeOHnas ayIuTopus s | Texunueckue  cpeactBa  oOyuyeHuUs,  ciayxamue s

MIPOBEICHUS NPAaKTUYECKUX | IpeACTaBleHuss  y4eOHOW  uHopManuu O0Jb1IOM

3aHATHH ayIUTOPUM:  MYJIBTUMEIUIHBIE  CPEACTBA  XpaHEHWUS,
nepeAayd M OpeAcTaBiIeHUs y4eOHOM  uH(popMaluu.
Crnennanu3upoBaHHas MeOesb

VYyeOHnas ayIuTOpus s | KommerorepHass Texumka ¢ maketom MS  Office, ¢

TPYIIOBBIX W WHAWBUAYAIBHBIX | TIOAKIIOYEHHEM K ceTh «VHTepHeT» W ¢ JOCTyIoM B

KOHCYJIbTallUH, TEKYIIETO | AEeKTPOHHYI0 HH(POPMAIIMOHHO-00pa30BaTeIbHY0 Cpeay

KOHTpPOJII ¥ TPOMEKYTOYHOH | yHUBepcuTera. Criennain3upoBaHHas MeOeb

arTecTaluu

ITomerenne s | KomobrotepHass texumka ¢ maketom MS  Office, ¢

CaMOCTOSITENIbHON PabOThI NoAKIIoYeHneM K cetu «HTepHeT» M ¢ JOCTylIOM B
ANEKTPOHHYI0 HHGOPMAIIMOHHO-00Pa30BaTEIbHYI0  CPENy
yHuBepcuteTa. Cnenuaan3upoBaHHas MeOellb



http://education.polpred.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://education.polpred.com/
https://www1.fips.ru/

IMPMJIOXXEHMUE 1

[MpakTnueckas padora Ne 1
OIIEHKA TOYHOCTH YIJTIOBBIX U3MEPEHUI

1.1 Henpb paGoTsl

BEIONHATG OLIGHKY TOYHOCTH YINIOBBIX HW3MEPEHHH ITyTeM
BBIYMCIICHHUS CPEJHUX KBAaJpPaTHYECKUX IIOTPEIIHOCTEH W3MEpeHUH
TOPH30HTAIBHOTO ¥ BEPTUKAIIBHOTO YIJIOB.

1.2 3agaHue ¥ UCXOHBIC TAHHBIC

1.  Omnpenmenuth  OOMIYID  CPEOHIOW  KBaIPaTHYCCKYIO
norperiaocTh (nanee CKII) ropusontanshoro yria B (puc. 1.1.), ecnu
WU3MEPEHUsI MPOU3BOIUINCH OJHUM MPHEMOM U OJHUM TIOBTOPCHUEM C
MTOMOIIIBIO ONTHYECKOTO TEOJOJUTA TEXHUICCKOH TOYHOCTH (COTIIaCHO
TEXHUYECKUM XapaKTePHCTUKaM IMprUOopa - JOIMycKaeMas IMOTPEIIHOCTh
W3MEPEHHUs] TOPU3OHTAIBHOTO YITIa OJHUM IPHEMOM COCTaBISIET HE
6omee 30 cexyHT).

HcxonHple nmaHHBIC MO BapHaHTaM MpuBeACHH B Tabm. 1.1:
JUTHHBI TOPU30HTAIBHBIX MPOCKIHA CTOPOH S;, S2 M WX YINIBI HAKJIOHA
01, 0, muneiinbie CKII nenrpupoBanust teomonura |y u curuaios |,
YIJIOBOE PACCTOSIHUE MEXXIY HUTSIMHU OuccekTopa (; MHCTpyMeHTalbHas
HOIPEIHOCTh My, HOTPEIIHOCTD OT BIUSHMS BHEIIHHX YCTIOBHH M,

yea.

Puc. 1.1. Cxema usmepeHus Topu30HTaIBHOTO yTriaa

2. Ompenenuts CKII u3MepeHus ropuU30OHTAIbHBIX YIJIOB IO
HEBSI3KaM HE3aBHCHUMBIX MOJHWIOHOB, TNPOWIACHHBIX B OJUHAKOBBIX
YCIOBHAX. YCTaHOBUTH, K KaKOMY KJIACCy TOYHOCTH MapKIIEHISPCKHUX



ceTeil MOXKET OBITh OTHECEHa aHaIW3UpyeMasi CHCTEMa IOJIMTOHOB COINIACHO
TpeOoBaHUAM TeXHIUECKON HHCTPYKIIHH.
HWcxonHble qaHHbBIE IO BApHAHTaM IPUBEACHBI B Ta0m. 1.2.



Tabmuua 1.1
HcxonHble naHHBIE

0 B 51 52 Sl, M Sz, M IT, M |L., M d," Muscmps Mgy, yer. s
Bap ' " ' " ! "
1 [102|37])00)|11|07|30|20]|02]|00] 22300 | 68,891 | 0,002 | 0,001 40
2 |145|134|/30(16|25|00|28]| 24|30 20,776 | 91,542 | 0,001 | 0,001 49
3 | 171123 |30|25|52|30|35]|36|00| 73,086 | 85988 | 0,002 | 0,002 45
4 1186 |46 |00| 1 |41]|00|29 |44 | 30| 32,123 | 46,857 | 0,002 | 0,001 41
5 | 167 |54 |30|28|33|30|44]|28)| 00| 38,599 | 96,748 | 0,001 | 0,001 44
6 | 123|128 |30(12|11|00|38]|54]| 30| 20,157 | 68,763 | 0,002 | 0,002 50
7 |175|135/00|27|13|00|45|08 ]| 30| 68,763 | 76,607 | 0,002 | 0,001 46
8 | 178|121 |30| 2 | 46|30|30]|31)00| 51857 | 25463 | 0,001 | 0,001 50

9 |182 |56 |00 |21 |27|00]|37|48]|30] 48,187 |89,921 | 0,002 | 0,002 | 42

10 | 166 | 25|30 |26 |53 |30 |46 | 15| 00| 37358 | 80,638 | 0,002 | 0,001 | 40

11 | 155|136 [30| 3 | 04|00 |21 |57|30]29,746 | 27,139 | 0,001 | 0,001 | 49

12 | 95 |29 |00|17 19|00 |31 |07 )50 30489 | 51,468 | 0,002 | 0,002 | 40

13 | 140 | 50|30 20|09 |00 |47 |18 | 30| 22,223 | 25335 |0,002| 0,001 | 50

14 121 | 15|00 | 4 | 47|30 |22 |44 |00 | 84,457 | 72,692 | 0,001 | 0,001 | 43

15 17908 30|18 |26 |30|38|12| 00| 27,387 | 35,158 | 0,002 | 0,002 | 48

16 | 160 | 05|00 |29 | 43| 00|43 | 55| 30| 24,855 | 68,599 | 0,002 | 0,001 | 42

17 |171 16|00 5 |21 |/00|23|32)|30]33607|7185 |0,001| 0,001 | 44

= = =
g|oN|lo|olo|o|SN|o|B(~N|ojo|m|5leol~

18 | 17930301314 |00|39|47|30] 26,137 | 30,489 | 0,002 | 0,002 | 47

19 | 157 | 4513022 |43 |30[48 08| 0051468 | 12,223 | 0,002 | 0,00150 | 5

20 [ 170 {40 |00 | 6 | 51|00 |24 |24 |30 23,536 | 84,457 | 0,001 | 0,001 | 43

= = = = ==
gl|~Njo|lo|o|g|o|N|eo|5iNIKG|ejo|lo|Blu|5|K5|e|o

21 | 186 |37 |00)10|07|30)12| 02|00 | 25300 | 60,891 | 0,002 | 0,002 | 40




22 1135|3500 |20| 25|00 |28 |28 | 30| 40,776 | 95542 | 0,002 | 0,001 49 6 8

23 145|116 |30 | 20|52 (30|30 | 36|00 75086 | 82,988 | 0,001 | 0,001 45 6 10

24 1115|1500 | 11|41 (00| 25|44 | 30| 32,123 | 46,857 | 0,002 | 0,002 41 10 8

25 1145|135 (30|30|33|30|44| 28| 00| 45599 | 96,748 | 0,002 | 0,001 44 5 9

26 | 186 |37 |00 |10|07|30|12| 02|00 | 25,300 | 60,891 | 0,001 | 0,001 40 5 7

27 1135|3500 20| 25|00 |28 |28 | 30| 40,776 | 95542 | 0,002 | 0,002 49 6 8

28 | 145|116 | 30| 20|52 (30|30 | 36|00 75086 | 82,988 | 0,002 | 0,001 45 6 10

29 | 1151500 |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

Tabmuma 1.2
HcxonHbie JaHHBIC
Tlonuronst

No N; fﬁia " N; fﬁiy " N; fﬁiy " N; fﬂiv " N; fﬂiv " n; fﬂiv " n; fﬂi: "

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 8 102 10 142 6 88 10 142 8 102 12 125
24 12 156 9 108 10 142 6 88 7 119 8 102 9 108
25 7 119 6 88 5 101 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 12 156 9 108 10 142 6 88 7 119 8 102 9 108
30 7 119 6 88 5 101 8 102 7 119 8 102 9 108




3. Ompenenuts CKII m3MepeHHs BEPTHKAIBHOIO yriia N CIIOCOOOM MPHEMOB TEOAOIUTOM C (HOKYCHBIM
paccrosiuieM 00bekTHBa f,; TONMMHON TOPU3OHTANBHOW HUTH TPYOBI TEOHOAHUTA b, TOYHOCTHIO OTCUUTHIBAHHS TIO
BEPTHKAIBHOMY KpPYTY 1 IEHOH [IeNieHns] YPOBHS T.

1.3 TeopeTrmueckoe BBeICHIE
O6mas CKII u3MepeHnst TOpH30HTAIBHOTO YIJIa OTIpeNelsieTcs mo Gopmyne:

[ . - . .
mg = i»,,' (m* +mg +m; +mgy +mgg ) 1.1)

Cocrasmnstomue obmeit CKII onpenenstoTces mo cieayomumM GopMyiam:
a) CKII ropr30HTaIRHOTO YIJIa TIPH H3MEPEHHH CIIOCOOOM TIPHEMOB:

m= iw'l mi M (1.2)

CKII ropn30HTaIBHOTO yTIIa IPH U3MEPEHUH CIIOCOOOM MTOBTOPCHHUIA:

(1.3)

rae N - YUCII0 IPUEMOB TN TIOBTOPEHUI;
d B0
Mg - HOrPELIHOCTh BU3UPOBAHUS, g = tL—_ um mg = + o
A z
My - HOrPEIIHOCTh OTCUETA, Hig = + E;
{ - TOYHOCTH OTCYETHOTO MPUCTIOCOOIICHISI TOPU30HTAIIBHOTO Kpyra Teofonurta, t = 30";
V - kpatHOCTB TpyOBI Teomonura. Hampumep, amsa 2T30 V = 20%.

6) CKII nentpupoBaHus:

1
L

my=+% |I:—rl+:—r+ (57 +55—25,5.cos ) (14)

vI \‘

ATN
bR

[S15]

e p''=206265".

B) CKII OT HeBepTHUKAIEHOW YCTAHOBKH OCH BPAIIICHHUS TCOMOIUTA:

m; = ti(tand, —tand,) 1.5)
rae | — CKII yctaHOBKH OCH BpAIllEHHs TEOJI0JIUTA B BEPTUKAIbHOE monoxkenue, i = 0,157;
T- 1leHa aeneHus ypoBHsa. Hanpumep, mist 2T30 1=45".

CKII u3MepeHnst TOpu30HTAIBHBIX YITIOB 110 HEBS3KaM MTOJIMTOHOB ONpeessieTcs o ¢hopmyre

(1.6)

rae -fﬂ'l — yIJIOBast HEBSI3KA i-TO TOJIUTOHA;

M - YUCJIO TOPHU30HTAJIBHBIX YITIOB B i-om IIOJIUTOHE;
N - 4ucII0 MoaMroHoB.

B cootBerctBuu ¢ TpeboBanmsaME Texamdeckoil maCTpyKIun CKII n3MepeHus: TOpU30HTAIBHBIX YIJIOB HE
JIOJDKHBI TIPEBHIIIATh:
- B OTIOPHBIX ceTsaX £ 20" (¢ y4eToM MOTPenrHOCTH HEHTPUPOBAHUS TCOHAONNTA);
- B ChbeMOYHBIX ceTsax + 40",

O6mas CKII n3mepeHnst BEpTUKAIBHOIO YIia OINpeAersiercs no Gpopmysie:
[mZ +m +m3

Mg =i\,|| n

1.7)

r7Ie N — YUCJIO MPUEMOB, N=2,;

My — NOTPEIHOCTb OTCUETa, 1M, & —;

{ — TOYHOCTH OTCUMTHIBAHUS 10 BEPTUKAIBHOMY KpyTy, t=30"';

Mgz - MOTPEIIHOCTh BH3HPOBAHUS C YYCTOM TOTO, YTO BH3HPOBAHHUE MPOU3BOJIUTCS HE MO OMCCEKTOPY, a O OJHOM
1hp |

:.Ir-."' a '

b — Tommuna ropuzoHTaNEHON HUTH TeonoauTa. JIjis BeIUMCIeHn# mpuHsaTh b=0,02 MM;

f,s — dokycHOe paccTostHne 00bexTHBA. 1151 BRIYUCAEHUH NPUHATS f,=157 MM;

My — MOTPEUTHOCTh YCTAHOBKH OCH YPOBHS B TOPH30HTAJIBHOE TOJIOKEeHHE, My=0,21;

FOpHSOHTaJ’ILHOfI HUTH: Mg =



T — neHa geneHus yposHs. Hanpumep, mnst 2T30 t=45". Ecnu npu u3MepeHUuU YIOB HAKJIOHA B KPYTBIX FOPHBIX
BBIPa0OTKAX NMPHUMEHSIICS HAaKJIa[HOH YPOBEHb, TO HEOOXOANMO IPUHUMATH COOTBETCTBYIOIIEE 3HAUYCHHE T COINIACHO
TEXHUIECKUM XapaKTEPUCTUKAM.

1.4 KpaTtkue MeToANM4YecKUe YKa3aHUS K BHINOJTHEHUIO MPAKTHYECKOi padoThI
[Ipn TpaguimonsoM pemernu 3anaqdn onpeneneHus CKII u3mMepeHust TOpU30HTAIBHBIX YIJIOB TI0 HEBSI3KaM
MOJIMTOHOB CIIEAYET BBIYHUCICHHS IIPOU3BOINUTE B (DOPMYIISIPE CIEIYIOMIETro BUAA:

Ne monurona n; fos fq?r TF

=1

IpakTuyeckasi pabora Ne2
OIIEHKA TOYHOCTH JIUHEWHBIX U3MEPEHUI

2.1 Hean pa6oTsl
BBIMOIHNTH OLIEHKY TOYHOCTH PE3yJIbTaTOB M3MEPEHHH JJIMH JIMHUK IyTEM BBIYUCIICHUS CPEJHUX KBajpa-
TUYECKHUX MOTPELIHOCTEH.

2.2 3ajaHue U UCXOHBIC TaHHBIE

1. Berancnurs CKII nameperns aiauabl uaUH (1, M). ecian n3MepeHns: IPOBOIMINCH B IIPSIMOM M 0OpaTHOM
HampasieHusx cranbHoi pynerkoit (I', M) ¢ Hatspkennem 10 kr. McxosHble AaHHbIC MpuBeneHbl B Tadi. 2.1: yron
HAKIIOHA HHEK (8, °); ¥ TIOMAb HONMEPEeYHOro cedeHus monotHa pynerku (F, cM?); HOrpemHOCTh OnmpeeeH s
TeMIlepaTypsl Bo3ayxa (M, °); IMHEHHOEe CMEMICHHE MPOMEXYTOUHBIX TOUEK OT CTBOPA JIMHUH IPH IMPOBEIINBAHUH
(m, cm), CKII oTcuera mo pyieTKe MpU HU3MEPEHUH [UIMHBI OfHOTO Tponera |' pymetkoit Ha Becy (m,, MM);
HOTPEIIHOCTh U3MEPEHHs yIiia HakIoHa (M;, ).

Ta6numa 2.1
HcxonHbie JaHHBIC

Ne [, m I', M 3 + m, |+m,, | =+
BapUaHTa .0 L LTimg ° | em MM ms;,
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| @
9 54,528 30 21 57 30| 35 5 15| =
10 73,563 30 13 34 30| 45 6 1| 8
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| 4,0 10 1] 5
15 83,359 30 32 46 30| 50 5 15 é
16 68,188 30 23 18 30| 35 6 1| E
17 76,860 30 15 47 30| 45 3 15 (2)
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| 25 7 15
22 84,743 50 34 58 00| 35 10 1
23 35,520 30 25 08 30| 50 4 15
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 1,5
E — moayns FOnra, kre/cm’ 2000000
F — miomags monepeyHoro cevueHus, oM’ 0,26
g —Bec | M pyseTkH, Kr/Mm 0,03
p — HaTsHKEHUE PYIETKH, KT 10
+m, — CKII HaTsDKeHUs pYIETKH, KT 1

2. Beruncauts npeaBapureinsHoe 3HadeHue C KII u3amepenus JJIMHbI JIMHUM (7np, MM) HCXOAS U3 TeX-
HHYECKUX XapaKTePUCTHK NPHOOpPa, ecIM NPOEKTHasl JJUHA CTOPOHBI B IOJIMIOHOMETPHYECKOM XO/e CO-
crasjser 150 M, a n3MepeHus1 NIAHUPYeTCsl BBINOJIHATH C MIOMOIIBIO 371eKTPOHHOI0 TaxeoMeTpa. McxoaHble
JaHHbIE IPUBeJeHbI B TA0JI. 2.2,

3. YcTaHOBHUTH KJIACC TOYHOCTH H3MEPEHHOM JUIHHBI.

Taoauna 2.2
Hcxomanpie JaHHDbIE
No BapuaHTa Mapka Crpana, pupma Tounocth JlanbHOCTB TouHocTh
U3MEPCHUSL Z[efICTBHH U3MEPCHUSL
(rop/Bept), " PaCCTOSTHHS, MM

1 Ta3 Poccust 416 5...5000 (10+5x10°D)

2 3Ta5C Poccust 5 10 2000 (5+3x10°D)

3 SET500 Sokkia 5 4000 (3+2x10°D)

4 Elta C20 Move ®PI 2 10 2500 (2+2x10°D)

5 Elta C20 Sprim ®PT 2 10 2500 (2-2x10°D)

6 Elta S10 Move @®PI 1 10 2500 (1:2x10°D)

7 Elta R45 @®PI 3 10 1300 (3:3x10°D)

8 Elta R50 ®PT 3 10 1300 (3+3x10°D)

9 Elta R55 ®PI 3 m0 1300 (5+3x10°°D)

10 Geodimetr 600 IlBenus 5/10 10 5000 (5+10°D)

1 R-300N PENTAX 216 10 4500 (3+2x10°°D)

12 NTS 320 SOUTH 2 10 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 Pocenst 5 10 2000 (5+3x10°D)

[IpoxoJzkenue TadauIbI 2.2

18 SET500 Sokkia 5 4000 (3+2x10°D)

19 Elta C20 Move ®PI 2 10 2500 (2+2x10°D)

20 Elta C20 Sprim OPI 2 a0 2500 (2+2x10°D)

21 Elta S10 Move @PT 1 10 2500 (1+2x10°°D)

22 Elta R45 ®PT 3 0 1300 (3+3x10°D)

23 Elta R50 ®PI 3 10 1300 (3+3x10°D)

24 Elta R 55 ®PI’ 3 10 1300 (5+3x10°°D)

25 Geodimetr 600 HIBenus 5/10 10 5000 (5+10°D)

26 R-300N PENTAX 216 10 4500 (3+2x10°°D)

27 NTS 320 SOUTH 2 10 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 BBeeHUE
1. O6mas CKII uaMepenus ITUHBI TUHUY TIPU HETTOCPEACTBEHHOM €€ M3MEPEHUH CTAILHOM PYJIETKON ompe-
JenseTcs mo hopmyie:



&

[
m; = iﬂqﬂmi + m'fp + m?r + m'f + mgﬂ + m: (2.1)

Cocrapistiomniue 00IIei 0KHIaeMOM MTOTPEIITHOCTH OTPEAEIIAIOTCS 1Mo Gopmyiam (2.2-2.7).
[orpemHocTs 0T HETOYHOTO KOMITAPUPOBAHUS PYJICTKH:

1
my = tmgn (2.2)
IJie My - CpelHAd KBaApaTHYecKas IOrPEeLIHOCTh KOMIApUPOBaHUs pyneTku. CTalbHble PyIETKH KOMIAPUPYIOT C
OTHOCHTEJLHOH TOrperrHocThI0 He 6onee 1:15000;
o i
1 - YUCIIO OTKJIAIBIBAHUHA 11 = .

[NorpemHOCTE M3MEPEHUST OJHOTO MPOJIETA 33 CUET HETOUHOTO HATSKEHUS PYJICTKH:

m;, = (= +IT5)m,; (2.3)
rae E - moayns FOnra (E=2*106 KJ“C/CMZ);
F - mnomangs monepedHoro cedeHus MojoTHa pyieTkn, S = 0,26 CM2;
My - TOTPENIHOCTD ONPEAENIEH s HATSKEHUS PYIEeTKH, m , =1 Ke;
g - Bec 1 moroHHoro metpa pyierku, q=0,03 kr/m;
P - HaTsDKeHUe pyneTku, p=10 kr.
[TorpenrHoCTh OT HETOYHOTO Y4eTa TeMIEePaTypHI:
m,, = lam,, (2.4)

rae o - KOOQQUIMEHT JMHEHHOTO pacIMPEeHus NOJ0THA pysieTku (st ctanu o = 0,0000115);
M - MOTPELIHOCTh H3MEPEHHS TEMIICPaTyPEL.

HOFpeIlIHOCTL OT HETOYHOT'O IIPOBCIINBAHUS JINHUM .

m, = & (2.5)
rjae M — BeJINYrHa JIMHEHHOT'O CMCUICHUS.
[TorperrHoOCTh OTCYETA MO PYJICTKE:

(1] iy
m,, = =L (2.6)
HOFpeIHHOCTI) OT HETOYHOT'O ONIPCACIICHUSA YIJia HAKJIIOHOB JINHUU .
. ™
M,z = lsin § —<, 27

rzie § — yroy HakJIOHa JIMHUM;
M; — MOTPEITHOCTh U3MEpeHus yriia HakinoHa (cM. [IpakTudeckas pabora Nel).

O6mrast CKII u3mepenus ATUHBI TUHAX IPU H3MEPEHUH B IPSIMOM U 0OpaTHOM HAIPaBICHUAX OIpeAesieTcs
o hopmyIie:

il |.§

m, =t —. (2.8)

2. CornacHO HOPMATHBHO-TEXHUYECKMM TPEOOBAHHSM IMMPH U3MEPCHUHU JJIMHBI JUHHUA C MOMOIIBIO 3JICK-
TPOHHOTO TaxeoMmerpa fonyckaemoe 3HaueHne CKIT usmepenus pacctosiaus (Mp, MM) OJHUM [IPUEMOM OIPEIEIS-
10T 1o popmye (2.9):

m,=a+b*10"% =D, (2.9)
T7e o — mapamerp, xapaktepusytonuii coctasisromue CKII uzmepenus, He 3aBUCATIINE OT PACCTOSHUS, MM;
b — mapamerp, xapakrepusyromuit cocrapisitouie CKII uamepenus, 3aBucsime oOT pacCTOSHUS;
D — u3MepsieMoe paccTOSTHUE, MM.

3. Uto0OnI YCTaHOBUTH, K KAKOMY KJIACCY TOYHOCTHU OTHOCHUTCSA U3MCPCHHAs IJINHA, H€06XOHI/IMO BBIYUCIINTH

i ~
OTHOCHUTCJIbHYIO IOTPEIIHOCTD _L " COIIOCTaBHUTh 3HAYCHUC C Tp€6OBaHI/I$IMI/I Texanaeckoi HUHCTPYKIHUU. CormacHo

HOPMAaTHBHO-TEXHUYECKHM TPEOOBAHUSIM 3HAUYCHNE OTHOCHTEIHHONW NOTPEITHOCTH U3MEPEHHMS JTTMHBI JIMHUN B 1101~
3€MHBIX MapKIIEHAEPCKHUX CETAX HE JOJKHO MPEBBINATh: B 0NOpHBIX ceTsax 1:3000; B cbeMounbix ceTsx 1:1000.

[IpaxTrgeckas pabora Ne3
OIIEHKA TOYHOCTH JUHEWHBIX U3MEPEHUI. ONIPEJEJIEHUE KO3 ®®UIMEHTOB CJIY-
YAMHOI'O U CUCTEMATHYECKOI'O BJAUSAHUSA ITPU JIMHENHBIX U3MEPEHUSIX



3.1 Ienp paboTHI
Borauciuts 3HaUCHUST KOI(PQUIIMEHTOB CITyYaiiHOO M CHCTEMAaTHYECKOTO BIMSHUS M HA WX OCHOBE BBITIOJI-
HHTH OICHKY TOYHOCTH PE3yJIbTATOB M3MEPEHHIA JUTHH JIHHUIA.

3.2 3aganue U HCXOAHbIE JaHHbIE

1. Boruuciauth 3Ha4eHUst KO3()OUIIMEHTOB CITyYaifHOTO @ ¥ CHCTEMATHYECKOTO D BIusHMS.

2. Boranciute CKIT usMepeHHOH JTHHUHU ¢ y4eTOM KOA((GHUIIUEHTOB CIIyYalHOTO @ U CHCTEMaTHYECKOro D
BIIMSIHUS.

3. YcTaHOBHTH, K KAKOMY KIIACCY MapKIICHICPCKUX CETEH M0 TOYHOCTH JTHHEHHBIX H3MEPCHHUNA MOKET OBITh

OTHECCHA aHaJM3MpyeMas JIJIiHA JIUHUH. VcXoMHbIe TaHHbIe IpUBEICHHI B Ta0m. 3.1.

Tabmuma 3.1
Hcxonnele naHHbIE

Ne papu- | Ne lop. loop. | Ne Bapu- | Ne Inp. | loGp.
aHTa aHTa

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 95,478 | 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 | 1670
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 BBeeHIE

1. OueHka TOYHOCTH JMHEMHBIX U3MEPEHUI MPOU3BOJUTCS IO PA3HOCTSAM JBOMHBIX U3MEPEHUI.
ITo nmuHAAM, H3MEPEHHBIM B TIPSIMOM U OOpAaTHOM HAIPABJICHUSX, OMPEICIISIOT HX PA3HOCTH:

do=1;-1; (3.1)



KoadpummeHT cructeMaTnaeckoro BIUSHUS BEIYUCISIIOT 110 (OpMYyJIe:

_ [d4]
b=t (3.2)

11

W3 kax0it pa3HOCTH UCKIFOYAIOT CHCTEMAaTHYESCKYI0 COCTABIISIOIIYIO:

d, =d, — bl, (3.3)

Koadpunument ciy4aitHOTo BAMSHUS ONPEASISIOT 110 hopMyIie:
151

:.
a=+ L

al Fm—=1%

3.4)

rae N — 4uciio pa3HoCTeil.

2. CKII n3mepenHo# 3a1aHHOM TMHKY (B Ta0J1. 3.1 ITMHUS OJUEPKHYTA) BBIYUCISIOT IO opMyIIe:

m, = TVa?l + b?l? (3.5)

,HJ'IS[ OIpPCAC/ICHUA KJIacCa TOYHOCTHU MapKIHefII[epCKI/IX ceTen HCO6XOL[I/IMO BbIYHCIIUTh OTHOCUTECJIBHYIO I10-

TPEIIHOCTh JAJIUHBI M1; /I U CPAaBHUTH C AOIMYCTHUMBIMH 3HAYEHHUAMHU COTJIACHO TpeOoBaHUAM TexXxHHYecKOi HHCTPYK-
LY.

3.4 KpaTkue MeToIM4YeCcKH € yKa3aHHs K BBIITOJHEHUIO IPAaKTHYeCKOil paboTh
[Tpu TpaAMIIMOHHOM pELICHHUH 3a/lau¥ BEIYMCICHUS CIIEAYET IIPOU3BOJANTE B (DOPMYJISIpE CICIYIOIIETro BUaa:

o r n . n d:-
Ne I; I; d; b bl; | d; i | — |a
JIMHUHU I.

[IpakTrdeckas padora Ned
OMNPEJEJEHHUE NOI'PEHTHOCTHU KOOPAUHAT NNOCJIEJHET'O TYHKTA U JUPEKIITMOHHOI'O
VIJIA TOCJIEAHEA CTOPOHBI CBOEOJTHOT'O TEOJOJUTHOI'O XOJIA

4.1 llens paboThI

BBINOMHUT OLIEHKY TOYHOCTH CBOOOJHOTO TEOAOJIUTHOTO XOJIa, IPOJIOKEHHOTO B MOJ3EMHBIX TOPHBIX BBI-
paboTKax IMyTeM BBIYHMCICHUS MOTPEIIHOCTEH IUIAHOBBIX KOOPAMHAT M BBHICOTHON OTMETKH IOCIIEAHErOo IMyHKTA, a
TaKXe MOTPENIHOCTH AUPEKIIMOHHOTO yTila MOCIeIHEeH CTOPOHBI.

4.2 3aganne ¥ UCXOMHbIE TaHHBIE

ITo ropu30HTAILHBIM FOPHBIM BBIPA0OTKAM MPOJIOKEH TEOJOJIUTHBIN X0/, YTIIOBBIC U JIMHEHHBIC H3MEPEHHSI
BBITIOJIHEHBI ¢ TOYHOCTHIO, COOTBETCTBYIOIEH TpeOoBaHusAM TeXHUIECKOW HHCTPYKIMU K MAPKIISHIEPCKUM OIMOp-
HBIM CeTSIM (IIOTPENIHOCTh M3MEPEHUs! YIiaoB iz =20; KO3(QQUIMEHTH! BIUSHUS CIydaWHBIX U CHCTEMaTHYECKUX
MOTPEIIHOCTEH Py n3MepeHuu utnH uHui a=0,0005 Mllz, b=0,00005).

Tpebyetcs onpeaenuTh:
- MOTPENIHOCTh KOOPAUHAT M MOTPELIHOCTD MOJIOKEHHS MOCIEAHEro MyHKTa K CBOOOAHOIO TEOJOIUTHOTO X0/1a;
- MOTPENIHOCTh AUPEKIIHOHHOTO YIiIa MOCIIEHEH CTOPOHBI CBOOOIHOIO TEOAOIUTHOTO X014,
- OTPENIHOCTD ONPEJIEICHHs BBICOTHOM OTMETKH MOcieHero myHkra K;
- MOTPENIHOCTh KOOPAMHAT MocieHero myHkra K ¢cBoOOJHOTO TEOA0IUTHOTO X0/a MO 3aJaHHOMY HAIMPABJICHUIO.

4.3 TeopeTryecKoe BBEICHUE
1. TlorpemiHOCTb KOOPJUHAT TOCJEAHEro MyHKTa K 1O OCSAM X M y MPU PAaBHOTOYHO M3MEPEHHBIX YTIIax
ONpeNENAIOT N0 Gopmyam:

M3 ="ES7 RS + a* 3} sicos’a, + bPLY,  (a1)
ME="ETIRZ +a® Iyssinfa, + DL, (42)

rae R, Rjy - IPOCKIMU KpaTyaillinX pacCTOSHUI OT KOHEYHOro myHKTa K 10 i-X MYHKTOB X0Ja Ha OCH KOOPAHHAT
xXuy;

ft; - TUPEKLUHOHHBIC YTIIbI i-X CTOPOH X0/a;

5; - JUIMHBI CTOPOH X0/1a (TOPH30HTAIBHBIE MTPOJIOKECHHNSA);

Ly Ly - IPOEKLIMHU JIMHUHY, COSOUHSIONIEH NEPBBIA U KOHEUHBIH (K) IyHKTBI TEOIOJMTHOTO X0/a, HA OCH KOOp-
JIMHAT X U .



3Ha4YCHUS YTIIOBBIX M JHHEHHBIX BEIMYUH ONMPEACIIIOT rpaHuyuecKy, T.€. HEIOCPEACTBEHHO Ha INIaHE Top-

HBIX BBIPabOTOK (puC. 4.1) ¢ yueTom ero maciuraba. Bemnunnst Riy. Hiy Ha mtane 0003Ha4YaI0T KPACHBIM LBETOM.

A

!

Puc. 4.1. CxeMma k npepacueTy TOYHOCTH KOHEYHOI0 YHKTA CBOOOAHOI0 T€OA0JMTHOI0 X012

2. OO611y10 TTOTPEIIHOCTH MOJ0KEHHUS KOHEUHOTo IMyHKTa K B Iu1aHe BBIYHUCIIAIOT 10 (opMyIIe:

Mg = M;+ M (4.3)

C y4eToM TOro, 4To XOJbI IO BEIPAOOTKaM MPOKIAIbIBAIOTCS JBAXKIbI, CPSAHIOI IOTPEITHOCTD BBIYHCIIAIOT
o hopmye:

My, =K (4.4)

(- B

3. OTHOCI/ITe.]'ILHyIO TNOrpCIIHOCTD NOJIOXKCHHUSA KOHCYHOI'O ITYHKTA K BEIYUCIAIOT 110 (I)OpMyJ'ICZ

_ My
MKanm - p( (4.5)

rae P — mepumerp xopa.

4. O)KI/II[aeMyIO NpeACIbHYIO IMOTPCITHOCTD MOJIOKCHUA KOHCYHOI'O ITYHKTA K B m1ane BBIYUCIISIOT IO (I)Op-
MyJIe:
*%Gax = 3‘%&1: (4.6)
5. HOI‘peIHHOCTB JAUPEKIOHUOHHOTO yTIJia HOCJ'IC,I[Heﬁ CTOPOHBI TCOAOJHUTHOI'0 X04a OTHOCUTCIBHO HCXO,Z[HOﬁ

CTOPOHBI, T.€. TICPBOW HAYATHHON CTOPOHEI, IMONyYSHHOH B Pe3y/bTaTe OPUEHTHPOBAHUS, IIPH PAaBHOTOYHO H3Me-
PEHHBIX YIIIax ONPEeNsioT o GopMmye:

wn
TJ€ N — YKUCJIO YITI0B TCOJOJIUTHOIO X04a, Y4aCTBOBABIIMX B BBIYUCIICHUM JUPECKIIMOHHOIO yria HOCHCHHCﬁ CTOpO-
HBI XO014a.

4 =mg Vn 4.7)

C y4eToM MOTpeIHOCTH JAUPEKIHOHHOTO YIila HCXOJHOW CTOPOHBI X0la My MPH HEPABHOTOYHO M PaBHO-
TOYHO M3MEPEHHBIX YIJIaX MOTPELIHOCTh AUPEKIMOHHOIO Yrijla MOCIEAHEeH CTOPOHBI TEOJOIUTHOTO XOJa OImpeae-
JISIFOT COOTBETCTBEHHO 110 (hOpMYyJIaM:
|

Mo =% [m, + XiZ7 mp (4.8)
|
M,, =+ [mi;, + nmg (4.9)

on —_

6. Tlpeapacyer MOrpemnrHOCTH MONOKEHHUsT KOHEYHOTO MyHKTa K OTHOCHTENIbHO UCXOJHOTO MyHKTa 1 MO BBI-

COTE Ha OCHOBE PE3YJIbTATOB r€OMETPUYECKOT0 HUBEIMPOBAHUS IO TOPHBIM BBIPAOOTKAM BBITIOIHSIIOT CIIEAYIOIUM
o0pazom.



Kaxk u3BeCTHO, CpemHss MOTPEITHOCTH TOJIOKEHUST KOHEYHOTO MyHKTa K COCTOUT W3 MOTPENTHOCTEN n3Mepe-
HUS TIyOWHBI IAXTHOTO CTBOJA M,y ¥ MOTPEIIHOCTEH HUBEIMPOBAHUS Ha IOBEPXHOCTH MMj, M B IIAXTE T,

= = =
MZ = LLL - + My + L (4'10)

B nanHoM 3amaHuu MOTPCIIHOCTL HUBCIIMPOBAHMS Ha IMOBEPXHOCTU HE YUUTBHIBACTCH. CJ'ICL[OBaTeJ'II)HO, 00-
mas CpeaHsAsd NOrpCIHOCTD IMOJIOKECHUS KOHEYHOT'O ITYHKTa K 1o BrICOTE:

- = . =
= . /m= =
MZ ALY + L[ (4.11)
rac ml-'.'.ﬂ - HOFpCH_IHOCTB Hepeﬂalm BBICOTHOM OTMETKH 'lepeS MIaXTHBIN CTBOJI,

My - DOTPEIIHOCTh TCOMETPUYCCKOTO HUBEJIMPOBAHUA B IIAXTE.

[NorpemHocTs mepefadyl BEICOTHOW OTMETKH 4epe3 INaxXTHBIA CTBOJ NPH ABYKPaTHOM H3MEPEHHH Olpelie-
JSI0T 110 hopmye:

Ah
m hem = q_'? (4-12)

rae 47=0,0003H, M - 10IycTHMOE PACXOKIECHHE MEKIY ABYMs HE3aABUCUMBIMH MIEPEIaYaMy BEICOT;
H - rmyOnHa maxTHOro cTBOJIA, M.

CpenHIo MOrpenrHoCTh T€OMETPUIECKOT0 HUBEINPOBAHUS MPH JBYKPATHOM BBINIOJIHEHHH PaboT omperne-
JSTFOT 10 hopMmyute:

j— ﬂ' h.'ll

My — (4-13)

2.7

rae Ah,, - TOMyCTUMBIE HEBSI3KM HUBEIMPHBIX XOJOB B IIaXTe.

TexHU4YeCKOM MHCTPYKLUUEN YCTAaHOBIIEHO, YTO IIPU F€OMETPUUYECKOM HUBEIUPOBAHUU B LIAXTE JOIyCTHUMAs

—
HEBsI3Ka X0/1a He J0JKHA npeBbimath 304 L, MM, Trie L - anuHa xona, KM.
OxuaeMas peiebHas MOTPEIIHOCTh MOJOKEHUSI KOHEUHOTO MyHKTa K 10 BBICOTE:

M, =3M, (4.14)

7. TlorpemHOCTh KOHEYHOTo NyHKTa K 10 3alaHHOMY HaIlpaBJIeHHIO (MIEPICHIUKYISIPHOMY OCH BBIPAOOTKH
X ') mpy paBHOTOYHO U3MEPEHHBIX YIJIaX BEIYUCIISIOT 10 opmyIe:

3__md§ npl 2 2z " 272
M, =—FXIR; +a" Xisccos“a; +b°L, (4.15)
rze Riy - IPOeKIMK KPOTYAHIIMX PACCTOSHUM OT KOHEYHOro ImyHKTa K 110 i-X TOuek X0/1a Ha 0Ch KOOPJMHAT p';
L, - mpoekuus 3aMbIKaroONIEN X0/Ja HA 3aIaHHOE HATIPABIECHHE;

ff; - YCIOBHBIC TUPEKIIOHHBIC YTIIBI i-X CTOPOH XOJ1a.

VYcnoBHas cucTeMa KOOPAMHAT X'y’ CTPOMUTCS TaKMM 00pa3oM, YTOOBI IIEHTP CHCTEMBI KOOpIUHAT X'y’ pac-
rosarajcs B KOHEYHOM ITYHKTE TEOJOJUTHOTrO Xoja K, a och X' OblJla COBMEIEHA C 3aJJaHHBIM HAaIIpaBICHUEM, B
JTAaHHOM CJIydae - HalpaBJICHUEM, IIEPIEeHIUKYIIIPHBIM OCH BBIPaOOTKH.

4.4 KpaTkue MeToAHYeCKHE YKA3aHUS K BBINOJHEHHIO MPAKTHYEeCKOH padoThI

[Ipu TpaIuIIMOHHOM PEIICHNH 3a7a4yl Ha IJIaHe TOPHBIX BEIPaboToK M 1:1000 BRINOIHHUTE IPOSKTHPOBAHUE
TeogonuTHOTO Xoaa (I...K). PaccTosHNS MeXIy MyHKTAaMH B TOPU30HTAIBHBIX TOPHBIX BEIPAOOTKAaX PEKOMEHAY-
etcst mpuHATH 0T 60 10 100 M.

3nauenns 2. RE,, 2 R?

o ¥ sicos a;, X 5;sin”a; BRUMCIIATS B QOPMYIIAPE CIIEYIOMIEro BHIA:

R; R; R;, - - . - .
. . o Ry 5 o cose; | sinTo; | s;p05To | ssinTog

z z z z

3Hauenns & R iy ¥, 5;c057 @) BRUUCITUTH B (POPMYIISIPE CIIEMYIOMIEro BH/A:

R | R, ‘ s; ‘ &; ‘ cose; ‘ cos a; ‘ s;c05°@; ‘




[paxtuaeckas padora Ne 5
OHEHKA TOYHOCTHU TPUT'OHOMETPUYECKOI'O HUBEJIUPOBAHMUS

5.1 Henpb paboTs

BEINONHAT OLEHKY TOYHOCTH BHCSYETO XOAa TPUTOHOMETPHUYECKOTO HUBEIMPOBAHMS, IIPOHICHHOTO
B IIPSIMOM 1 0OpaTHOM HaIpaBJICHUSX B MO/3EMHBIX TOPHBIX BBIPA0OTKaX, IIyTEM BBIYHCICHHS OTPEITHOCTH
BBICOTHI ITOCJIETHEIO ITYHKTA.

5.2 3aganue M UCXOAHBIE JaHHbIE
ITo HakJIOHHOM TOpPHOM BBIPAOOTKE MPOJIOKEH XOI TPUTOHOMETPHUUCCKOTO HUBEIUPOBAHUS B MPSIMOM H 00-

paTHOM HaIIPpaBJICHUAX. HOFpeHIHOCTI/I U3MCPCHUA BBICOTBI HMHCTPYMCHTA 7; M CHUTHaJIOB 1Ty COCTABMUIIM:

m; = my = 12 MM,

Kosdpdurmentsr cucremarudeckoro (D) u ciydaitnoro (@) BIMSHUS MPH U3MEPEHHUH JUTHH COCTABIISAIOT CO-
otBercTBerHO 0,0001 1 0,0015 MY2 BeprukanbHbie yriibl U3MEPSUIUCH OJHUM HOJHBIM IPHUEMOM.

BbIUHCINTE MOTPEITHOCTD OIPEAEICHUS BEICOTHOM OTMETKH IOCIEIHETO IMyHKTa X0Ja U CPaBHUTH PE3yllb-
TaT C HOPMAaTHBHO-TEXHUYECKUM JOIIYCTUMBIM 3HAUE€HHEM COTJIacHO TpeOoBaHUsIM TeXHUUECKON HHCTPYKIIHH.

5.3 TeopeTnueckoe BBegeHHE

B cooTtBeTrcTBHU C Tpe6OBaHI/I$[MI/I Texuuueckon UHCTPYKIHUU TEXHUYCCKOC HUBCIMPOBAHUE BBIIIOIHAIOT IO
BbIpaboOTKaM ¢ yrioM HaksIoHa 70 5°. TpuroHomeTpuueckoe HUBEIUPOBAHHUE BBIMOJIHAIOT IO HAKJIOHHBIM BBIPaOOT-
KaM C OJHOBPEMEHHBIM ITPOJIOKEHUEM TCOAOJIUTHBIX XOO0B.

[TorpenrHOCTh BBICOTHOM OTMETKH MOCIECIHETO IMYHKTa TPUTOHOMETPHYECKOTO X0/a BEIYUCIIAIOT IO (hOpMy-
Je:

" i’li.: " " ” " - ” ”
M2 = L3P IFcos®S; + nm? + nmi + & ET I;sin®6 + b*(ET I;sind;)? (5.1)
e
7€ N - KOJIMYECTBO MYHKTOB X014, Ha KOTOPBIX MPOBOIMIMCH COOTBETCTBYIOIIME H3MEPEHHUS;

l; - HAKJIOHHAS JUTMHA CTOPOHBI X0/1a;
&} - yros HaKJIOHA CTOPOHBI;

Mg - NOTPEIIHOCTh H3MEPEHHS BepTUKaIbHOro yria (cM. [Ipaktuueckas padora 1).

HpI/I HUBCJIMPOBAHNU B IPAMOM U O6paTHOM HapaBJICHUAX NOTPEHIHOCTD OIPCACIICHUS BBICOTHOM OTMETKH:

M. =22 (5.2)

o

5.4 KpaTkue MeToanyecKue yKa3aHUsI K BHIIIOJHEHHIO J1a00paTOPHOil padoThI
[Ipu TpamuMOHHOM pEIIeHNH 3aaull Ha IDIaHe TOPHBIX BEIPa0oTOK M 1:1000 BRIMOIHHUTH IPOCKTHPOBAHUE

teogonuTHOro xo1a (1...K) mo ykiony ¢ mageaneM §=40°. ['opu30oHTaIbHBIE PACCTOSHHUS MEXAY IYHKTaMH PEKO-

MEHJIyeTcsl IPUHATH B npeaenax 50...70 .
BerarcneHust pOM3BOAUTE B (HOPMYIIPE CIEAYIOIEro BUA:

Ne cropo I; &; sind; l;sind; I;sin*G; cosb; l;eos6; [Fcos®G;

z z z




