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Pabovas mporpamma cocraBnesa Ha ocHore OI'OC BO mo cnenuanesocth 21,.05.04
'OPHOE JIEJIO (mprxas Mumo6puayss Pocern ot 17.10.2016 T Ne 1298)

PaGowas mporpamma paccmorpena u ono6peHa Ha 3acemanuu kabeapsl ['corormm,
MapKeHIePeKOTo aena i 06oramen s no/Ie3HEX HCKONASMEIX i
25.01.2020, nporokon Ne 5 ’ y

=
3aB. kaeapoi //':V/ 2 W A Tpuiuun

PzGouas nporpamma ono6pera meTonmasckoli KoMmecHeii UurguT
25.02.2020 r. mpoToxoa Ne 7 ‘

T
TIpencenarens ___ CE.Tappumesn
Pabowas mporpamma cocTapteHa: Dy
CT. npenoaasatens kadenps M InOITH, (Lo M. @, TynybSacsa
v,
Penensenr;

aupextop OO0 "Mareutoropckas MapKueH IepCKo-Teone3necKan KoManus’",

A A, Ilexyrosa




JInet akryannsaunn padouci nporpammel

Paboyasa nporpamMma nepecMoTpeHa, ofcyiaeHa 1 onodpeHa A peanusanun B 2020 - 2021
y49ebHOM Oy Ha 3acenaHiH Kadenpel [Neonoruu, Mapkmeiinepckoro mena u oborameHna

Ilporoxonm ot 03 (%fﬁo r. Ne 1
3ag. xadenpoit = = H.A. Tpurnn

Pafoqas mporpaMma nepecMoTpera, o0cyxaeHa # onobpena And peaausaunn B 2021 - 2022
yueGHOM rony Ha 3aceaHmu kadeapsl ['eonoruu, Mapkieiiaepckoro nena u odorameHus

[potokon ot 200 . N
3ag. kadeapoii - H.A. I'pummg

Pabouas mporpamMMa NepecMoTpeHa, 08¢y KaeHa H 0Ro0peHa AN peausali B 2022 - 2023
yueOHOM ToAy Ha sacemanuu xadenprt [Neonorum, Mapkiueiinepckoro nena 1 oboraleHNA

[Iporokonor 20 N
3ae. xadeapolt H.A. T'puumn

Pafouas nporpamMa nepecMoTpena, odcyxneHa 1 onoOpena Ana peanmsauun B 2023 - 2024
vyeSHOM [OIY Ha 3aceaaHun Kadeapel TI'eoNorud, MapKIIeRASPCKOro Jeia i 00oraimens

Ilpotokon ot 20 r. Ne

3as. kadeapoit H._A.-l"_pnmnﬂ

Pabouas nporpaMma TiepecMoTpeHa, 00cy:KIeHa H oJo0peHa A5 peamusaiun B 2024 - 2025
yaeGHOM rofy Ha 3acegaHuu Kadenper [Neonorku, MaprLeiifepckoro gena u oborameHus

IIpororonor __ 20 r. Ne
3as. xadenpoti A, I'puming

PaGouas nporpaMma mepecMoTpeHa, 06cyKIeHa # onobpena ons peanusanan B 2025 - 2026
yueGHOM roffy Ha 3acenaHiH Kadenpsr [eoforuu, Mapkweiaepckoro aena u oGorawmeHus

[IpoTokon oT __ 200 r. N
3aB. xateapo# N.A, Tpammn




1 [Mesi ocBOeHMA JUCLUIIMHBI (MOAYJISA)

[Ons  TOpHOTO  WH)KeHepa-MapKileiiiepa aHaJiWu3 TOYHOCTM  MapKIIeh1epcKo-
reo/iesuyeckux H3MepeHUM SB/seTCs BaKHeWllled W3 [UCLUIUVIMH. BoBpemsi BbisiB/IeHHbIe
OmMOKA TIPM  MapKINeHZepCKUX  U3MEPeHUsX W TPaBUbHO  3alpOEKTUPOBaHHbBIE
MapKIleiiepcKie CeTH SIBSIOTCS OAHOM M3 TIPeJroChIIOK paljMoHa/bHOM M 6Ge30macHoi
pa3pabOTKU MeCTOPOXKIeHUSI.

Llenbto mpernojiaBaHusl JUCLIMIVIMHBI SIBASeTCs (POPMHUPOBaHWE Y CTY[€HTOB MPOUHBIX
3HaHWK 00 aHanM3e W OLeHKe TOUYHOCTH pe3y/bTaTOB MapKILeHjepCKOo-Teo1e3MueCcKx
M3MepeHui, IPUBUTHsI HABLIKOB BBITTOJIHEHUsSI HEOOXOJUMBIX BHIYUCIEHHUH.

2 MecTo JuCHMIUTHHBI (MOAYJ/IA) B CTPYKType 00pa3oBaTe/IbHOW MPOrpaMMbl

OucuuruivHa AHai3 U OLleHKa pe3y/IbTaToOB BXOAUT B 0a30BYH0 YacTh yueOHOTO IjiaHa
oOpa3oBareyTbHOM MPOrPaMMBI.

Ons  W3ydyeHUs:  AUCLUIVIMHBI ~ HeoOXOAWMbI  3HaHWS  (YyMeHHUs, BJa/ieHUs),
c(hopMHUpOBaHHbIE B pe3ysbTaTe U3yUYeHHUsl JUCLIUIIINH/ TPaKTUK:

MaremaTuka

l'eope3vs v Mapkuuelepust

NudopmaTrka

du3uka

HauepraTesibHasi reoMeTpuUs, UH)XeHepHasi U KOMITbIoTepHasi rpaduka

3HaHus (yMeHUsi, BlaJieHus1), TIoNyueHHble TIPYU U3yueHUU [JaHHOM AWCLUIUIMHBI OyAyT
HeoOXOZMMBI [1s1 U3yUeHHUs] AUCLUMTMH/TIPaKTHK:

KomrisiekcHoe rcrnonb3oBaHue MPUPOHBIX PeCypCcoB

Mapkineiisepckoe obecriedeHre 6e30MacHOCTH Be/leHUsI TOPHBIX paboT

3 Komnerenuuu ob0yuyaromierocs, ¢opMupyembie B pe3y/ibTaTe 0CBOEHUSA

AUCIUIVIMHBI (MO/y/151) M T/IAaHUpPYyeMble pe3y/IbTaThbl 00yYeHust

B pe3ynbTaTe OCBOeHHsI JUCLUIIIMHBI (MOAYJIsI) «AHalvM3 U OLeHKAa pe3y/bTaTOB»
oOyuaromuiics fo/mKeH 001afiaTh CeyHUMMA KOMITeTeHLIUSMU:

CTpyKTYpHBIH [1naHupyemble pe3y/bTaTbl 00yUYeHUs
3/1eMeHT
KOMIETeHIUU

OIIK-7 ymeHHeM T0/Ib30BaThCSl KOMITBIOTEPOM KaK CPe/ICTBOM yTipaBjieHusi 1 00paboTKu
MH(POPMAaLIMOHHBIX MaCCHUBOB

3HaTb MeTtopl 00paboTKH MH(MOPMALMOHHBIX MACCUBOB B KOMITbIOTEPHBIX
MPOTrPaMMHBIX 00ecrieyeHusIX

YMeTb [TpaBUIBHO UCITOJTb30BaTh KOMIbIOTEPHbIE TeXHOJIOTHH TPU pacueTax

Brnazetsb [Tpremamu ¥ 3HAHUSMH HEOOXOJUMBIMU TIPU yTIpaBIeHUH 00paboTKu
vHbopMaLu

[TK-14 roTOBHOCTBIO y4aCTBOBATh B UCC/Ie/JOBAHUSAX 00BEKTOB MpodeccroHaIbHON
J1esiTe/IbHOCTU U UX CTPYKTYPHBIX 37IEMEHTOB

3Hatb HopMmaTuBHY10 JOKyMeHTaLHIO /11 HallMCaHUsl OTYeTa O BhITOJTHEHNUH
9KCIIepH-MeHTa/IbHBIX U 1ab0paTOPHBIX UCC/Ie/JOBaHUN

Ymetb KOoppeKTHO MHTepIpeTHPOBAaTh TIOTyUeHHbIe Pe3y/IbTaThl paOOTHI

Bnazets HaBblkaMy COCTaB/IATh HAyUHble OTYETHI 10 pe3y/ibTaTaM

SKCIIepUMEHTA/IBHBIX U J'IaGOI)aTOpHLIX I/ICC]Ie,ELOBaHI/II‘/JI

ITK-16 TOTOBHOCTBIO BBITIOJIHSTE SKCTIepUMeHTa/IbHbIE U TabopaToOpHbIe UCC/IeI0BaHUS,
HWHTEepIIPeTUPOBATh T0/TyUYeHHbIe pe3yJbTaThbl, COCTABJIATh U 3alMIAaTh OTYEThI




3HaTL

[TporpamMMHBbIe IPOAYKTHI /7151 00pabOTKM JAHHBIX TIPY MO/IeTMPOBaHHHU
MeCTOPO’KJ€HUM M0/Ie3HbIX UCKOIaeMbIX; KDUTEPHH T10 JOCTIKEHUIO
KauecTBa BbIXO/ILIEr0 MaTepyasa Ha OCHOBE CbeMKHU

YMeTb Co3paBarb NpOCTPaHCTBEHHBIE MO/Ie/IM HA OCHOBE Pe3y/IbTaTOB ChbeMKHU C
WC-T10/1b30BaHUEM CeldanbHbIX IPOrPaMMHbIX MPOJYKTOB
Bnagets HaBbikamu MoJeMpoBaHus 0 pe3y/bTaTaM MCC/IeJOBaHU C

HCII0/Ib30BAHHEM CII€LIMa/IbHBIX IPOrPaMMHBIX ITPOAYKTOB

[TK-22 roTOBHOCTBIO paboTaTh C MPOrPaMMHBIMU ITPOAYKTaMH OOIIero v CreLyaabHOTo
Ha3HaueHus [/ MO/le/TMPOBaHUsl MeCTOPOXK/IeHUM TBeP/bIX M0/Ie3HbIX UCKOIaeMbIX,
TEXHOJIOTHH IKCTITyaTal[MOHHOM pa3BeKH, J0ObIUM U TiepepabOTKH TBeP/bIX M0JIe3HBIX
VICKOTIaeMbIX, TIPY CTPOUTE/ILCTBE M SKCITyaTaLlH 110/[3¢MHBIX 00BEKTOB, OLleHKe
3KOHOMHUECKOH 3(h(eKTUBHOCTH FOPHBIX U TOPHO-CTPOUTEILHBIX PabOT, TIPOU3BO/ICTBEHHBIX,
TeXHOJIOTUUeCKUX, OPraHU3aljMOHHbIX ¥ (PMHAHCOBBIX PUCKOB B PEIHOUHBIX YCIOBUSIX

3HaThb

[eprofibl TIaHUPOBaHKEe Pa3BUTHS TOPHBIX PabOT U MX 0COOEHHOCTH,
0c06eHHOCTH MapKILeliepcKOro KOHTPOJIS 3a COCTOSTHAEM TOPHBIX
BLIPAaOOTOK, 3/JaHWM, COOPY KeHHI U 3eMHOU MTOBEPXHOCTH Ha BCEX 3Tarax
OCBOEHUsI U OXpaHbl HeJ[p € obecrieyeHreM MPOMBILLITIEHHON 1
9KOJIOTHYeCcKor 6e30macHOCTH

YMmeTb

Ocy11iecTBAATh KPaTKOCPOUHOE TIJIAaHMPOBaHKWe Pa3BUTHSI TOPHBIX paboT,
MapKIIeH1epCKUii KOHTPOJIb 3a COCTOSTHEM TOPHBIX BBIPAOOTOK, 3/1aHUM,
COOpPY>KeHUM 1 3eMHOM MOBEPXHOCTU Ha BCEX 3Tarax OCBOEHUs U 0XPaHbl
HeJZp ¢ obecrieyeHreM MTPOMBILIEHHOM 1 9KOJIOTHUeCKO# 6e301acHOCTH

Bagets

HaBbikamMu MoJjelMpoBaHus 10 pe3y/bTaTaM UCC/Ie[JOBaHUN C
WCIO/Ib30BaHUEM CIeLa/IbHbIX MPOrPaMMHBIX MTPOJYKTOB

[1CK-4.2 roTOBHOCTBIO OCYIIIeCTB/ISTh IJIaHUPOBaHUe pa3BUTHsI TOPHBIX paboT 1
MapKIIlei/IepCKHii KOHTPOJIb COCTOSTHUSI TOPHBIX BBIPAOOTOK, 3aHHIA, COOPY>KeHHUI 1 3eMHOMN
TIOBEPXHOCTH Ha BCeX 3Tarax OCBOEHUS M OXpaHbl HeJp ¢ obecrieyeHneM NIPOMBILIIEHHOW U
5KO0JIOTMYeCcKoii 6e30macHOCTH

3HaThb

[Tepro/ibI TIaHMPOBaHKE PAa3BUTHS TOPHBIX PAa0OT U X 0COOEHHOCTH,
0Cc00EHHOCTH MapKIIeliIepcKOro KOHTPOJIsl 32 COCTOSIHUEM T'OPHbIX
BbIPAaOOTOK, 3/JaHWM, COOPYKeHU! U 3eMHOU MTOBEPXHOCTH Ha BCEX 3Tarax
OCBOEHUsI U OXpaHbl HeJ[p € obecrieyeHreM MPOMBILLITIEHHON 1
9KOJIOTUYeCKor 6e30macHOCTH

YMmeTb

OCHOBHBIMH CITOCOOAMY TUTAHUPOBAHUST Pa3BUTUS TOPHBIX padoT,
MapKIIel1epCKOro KOHTPOJISI 32 COCTOSIHMEM IOPHBIX BbIPaOOTOK, 3/IaHNUH,
COOpPY>KeHUU 1 3eMHOM MOBePXHOCTHU Ha BCEX 3TaraXx OCBOEHUs U 0XPaHbl
HeZip ¢ obecrieueHreM TIPOMBIIIIJIEHHOM 1 9KOJIOTMUeCKoi 6e30macHOCTH

Bragets

Ocy11iecTBIATH KPaTKOCPOUHOE TJIAaHMPOBaHKWe Pa3BUTHSI TOPHBIX paboT,
MapKILeH1epCKU KOHTPOJIb 38 COCTOSTHEM TOPHBIX BbIPAOOTOK, 3/1aHUM,
COOpPY>KeHU 1 3eMHOM MOBEPXHOCTU Ha BCEX 3Tarax OCBOEHUsI U 0XPaHbl
He/p ¢ obecrieyeHreM TTPOMBILIEHHOM 1 9KOJIOTHUECKOl 6e301acHOCTH

ITCK-4.3 criocoOHOCTBIO COCTAB/IATE TTPOEKTHI MApPKILIEHIePCKUX B Feo/[e3nUecKruxX padboT

3HaThb TpeboBaHusi HOpDMATUBHBIX JOKYMEHTOB K MTPOEKTaM MapKIIelepCKUX U
reo/ieauyeckux pabor
YMeTb CocTaB/siTh MPOEKTHI MapKIIIeH/IePCKUX 1 reofie3ndecKrix paboT




Biagets

HaBbIKaMK COCTaBJ/IEHHS TPOEKTOB MAPKIIIEHIePCKUX U Te0/e3UUeCKUX
pabor




4. CTpyKTypa, 00béM M cojiep>kKaHHe JUCIHMILIUHBI (MOAY/Is)
OO0r1iast TPy/10EMKOCTh AMCIIUTUIMHBI COCTaB/seT 5 3aueTHbIX enuHUI] 180 akaj. 4acoB, B TOM

qucsie:

— KOHTaKTHas pabota — 131,9 akaz. yacos:
— aygutopHas — 126 akaz. 4acos;

— BHeayJuTOpHas — 5,9 aka/l. 4yacoB

— caMmocTosiTesibHas pabora — 12,4 akaji. 4acos;
— MOArOTOBKA K 3K3aMeHy — 35,7 akaz. yaca

dopma arTecTalyu - 3K3aMeH

=N
AypuropHas 3 ©
o | xonrakrHas paboTta = 5 ®dopma TekylIero
=
= B akaz. yacax ) Bu KOHTPOJISI
Pasgen/ Tema g (B aKap. wacax) == i o P Kopn
S & © | camocTosiTeNbHOM | ycrieBaeMOCTH U
JVCLIVTUTAHBI 5 E . | KoMmeTeHIUH
O 95 paboTsI TIPOMEIKYTOUHOMH
Tlex. mab. | mpaxT. =9 aTTecTaLyu
3aH. 3aH. | Q &~
1. OueHKa TOUHOCTH TMOJIOXKEHUS
IIyHKTOB MapKIlleijepcKoi
OTIOPHOH CeTH
1.1 OOue TMONOXKEHUS.
IMorpemHocTH  KOOp-MHAT
ToC/IeIHe TOUKH
CcBOOOHOTO T10JIU-
N3yuenue
TOHOMETPUYECKOr0 Xo0Ja B OCHOBHOI 1 BAITIONHeHME 1 [1CK-4.2,
3aBHCUMOCTH oT OMOHUTEIHOIN samwiTa TICK-4.3, TIK-
MOTPELIHOCTH  HU3MepeHust 4 6 1 Anme ATVDBI 110 - aKTLP]jHeCKOﬁ 14, TIK-16,
yI/I0B " JUIH. patyp P TTK-22, OITK-
[UCIUTUTHHE, paboThI
[TorpemHOCTE  1OJIO’KEHUS . 7
o KOHCITEKTa JIeKLIUH
rocieHen TOUKH
CcBOOO/IHOTO
MOJIMTOHOMETPHUYECKOTO 9
X0za
1.2 ByusiHMe mNOrpelHOCTH
HCXOJIHOTO JIUPEKIHOHHOTO
n1a Ha OLIMOK
yr y N3yuenne
TOJIO>KEHUS rnocneaHen . I1CK-4.2,
OCHOBHOM U BeinosnHeHve u
TOUKM CBOOOZHOTO  XOja. OMOMHITE/EHOM samuiTa [1CK-4.3, TIK-
Morperurocts 8 6 1 Anme aTypbl 10 n aKTLI/]jquKoﬁ 14, TTK-16,
JIVPeKLIMOHHOTO yria paTyp P MK-22, OIIK-
N JIUCIUTUTHHE, paboThI
Jr060H CTOPOHBI . 7
KOHCITeKTa JIeKLII
CcBOOOZHOTO
TMOJIMTOHOMETPHUYECKOT0
X0fa




1.3 Cpepnnue

KBa/[paTHuUeCcKue
TIOTPeIIHOCTH  KOODJHUHAT
rocjeJHero MyHKTa
M0JIMTOHOMETPHUYeCKOro
xo0/a rnpu Ha/Inuniu
HavalbHOM U KOHEeuHOH
TUPOCTOPOH. CKII
N3yuenne
MOJIO’KEeHUS [oc/aeiHero OCHOBHOM 1 BLIOHEHIE 1 [ICK-4.2,
fyHira OTIOTHUTETLHOI 3amuMTa TICK-4.3, TIK-
[1O/IMTOHOMETPUUeCKOro 4 6 'qnme ATVDDL 1O - aKTLIEIIquKoﬁ 14, TIK-16,
xoja, UMeLoLLero paryp p I1K-22, OIIK-
JUCLIUTIIVHE, paboThbI
HEeCKOJIbKO TMPOCTOPOH. . 7
KOHCITeKTa JIEKLMHA
ITorpeliHOCTE  TOJIOXKEHUST
rocjaesHero TIyHKTa
TMPOIIOJIUTOHA.
ITorperuHocTh
JIUPEKI[MOHHOT O yria
Jr060it CTOPOHBI
TM0JIMTOHOMETPHUYeCKOro
XO7la NpY Ha/JUuu{ IepBoH
1.4 CKII KOOpAUHAT n
o 3y4eHue
060 BEpILUHBI y . TICK-4.2,
OCHOBHOU U BoinonHeHue u
YPABHEHHOTO OTIOJTHUTETLHOM 3amuTa TCK-4.3, TIK-
[IO/IMTOHOMETPUUeCKOro 6 4 Aﬂm"e ATVDBI 1O - aKTLIIjquKOﬁ 14, TIK-16,
xoma. CKII  mosioxeHus patyp P ITK-22, OIIK-
N JTUCLIUTIIHE, paboThI
rnocjaesHen TOUKHU . 7
KOHCITeKTa JIeKLIUH
cBo6OHOTO BBITSIHyTOT'O
1.5 Haxkonnenue
TOTPeIIHOCTe B X0Jax
N3yuenue
reoMeTpUUYecKoro u o [1CK-4.2,
OCHOBHOU 1 BeinonHenve u
TPUTOHOMETPUYECKOTO OTONHUTENBHOMN samTa [ICK-4.3, TIK-
HHBE/TAPOBAHITA. 6 6 A]II/ITG aTypbI 110 m aKTLI]jquKOﬁ 14, TIK-16,
HakorieHve morpeliirHocTeit patyp p TIK-22, OIIK-
JTUCLIATIIAHE, paboTbl
B Xozax . 7
. KOHCIIeKTa JIEKIMHA
CBETO/la/IlbHOMEPHOM
T10JIMTOHOMEeTPUU
Wroro no pasgeny 28 28
2. IlpegpacyeT MOrpeIIHOCTH
CMBIKaHUsI BCTPEUHBIX 3a00€B
2.1 OO6mue cBegeHUsT O
s A N3yuenue
cOojikax 1 ux OCHOBHOI 1 BbInosiHeHye 1 TCK-4.2,
MapKIllei/iepckom OIIO/THHTE/LHOI sammTa [1CK-4.3, TIK-
obecrieuenun. Ilpenpacuer 8 6 Anme ATVDBL IO . aKTLIEIIquKoﬁ 14, TIK-16,
MOTPIIHOCTH cboMKHU patyp p [1K-22, OIIK-
JUCLIAIUIVHE, paboThl
BCTPEUHBIX 3aboeB o 7
o KOHCITeKTa JIeKIMHA
BbIPaOOTOK OJJHOH IIaXThI 9
2.2 TlpenpacueT HeCOOWKH
N3yuenue
BCTpPeUHbIX  3ab0eB  TIpH o I1CK-4.2,
OCHOBHOW U BoinonHenue u
TpOBeJIleHUU BBIPAOOTKM . [ICK-4.3, TIK-
JIOTIOJTHUTE/IbHOU 3amura
MeXZy pasHbIMU IlIaXTaMHU. 8 4 ATEDATYDBL 1O DAKTHUECKON 14, TIK-16,
IIpeapacuer HecOOWKU TipU patyp P TIK-22, OIIK-
JTUCLIATIIAHE, paboTbl
TpOBe/leHNH BepTHUKa/bHBIX . 7
KOHCITeKTa JIeKLIUH
TOPHBIX BBIPabOTOK
Wroro no pasgeny 16 10
3. AHamM3  OpHUEHTHUPOBAHUSA
MO/I3€MHBIX CEeTel
3.1 OpuentrpoBaHue| 9 6 6 N3yuenue BrinosiHeHne 1 [1CK-4.2,
MOJ;3eMHBIX  CeTel  uepe3 OCHOBHOM U 3aluTa [ICK-4.3, TIK-
LUTO/IbHA WM HAK/JIOHHbIE JIOTIO/THUTETbHOU TIpaKTHU4eCKou 14, TIK-16,
CTBOJIBL. [TorperuHocTs JIUTepaTypkl [0 paboTbl TIK-22, OIIK-
reoMeTpUYecKoro JUCLIUTIVHE, 7
OpPHEeHTUPOBaHUs yepes KOHCIIeKTa JIeKIUH

OQVH BepTHKa)’lebIﬁ CTBOJI




3.2 INorpemHocTe

W3yuenue
OpUEeHTHUPOBaHUS yHeny [1CK-4.2,
N OCHOBHOM 1 BrinosiHeHne 1
MO/I3eMHBIX  CeTell  uepe3 OIIO/THHTE/LHOI S [1CK-4.3, TIK-
[iBa BEePTUKA/IbHBIX CTBOJIA. 6 4 1 ’qHHTe ATVDBL 110 - aKTI;IIHECKOﬁ 14, TIK-16,
KoHTponb opueHTHpOBaHUs patyp p [K-22, OIIK-
. JUCLIAIUIVHE, paboThbI
MO/I3eMHBIX ~ CeTed  uepes o 7
KOHCITeKTa JIeKIMH
[lBa BepTUKa/lbHbBIX CTBOJIA
Wroro no paspeny 12 10 2
4. TouHOCTb M3MepeHUl
N3yuenne
4.1 ®dakTOpHI, o I[ICK-4.2,
OCHOBHOM U BeinonHenve u
onpefendrolie  TOYHOCTb OIIO/THITE/LHOI S TICK-4.3, TIK-
n3Mmepenuil. IlorpemHocTb 2 2 1 'anTe ATVDBI 1O - aKTIiIIHECKoﬁ 14, TIK-16,
H3MepeHUst YIJIOBBIX paTyp P MK-22, OIIK-
JUCLIATIIHE, paboThbI
BEJIMYKH. . 7
KOHCITeKTa JIeKLIUH
4.2 [MTorperHocTh W3yueHue
U3MepeHust P CTOPOH OCHZBHOP'IH BrinonHenve u TICK-4.2,
P P y TICK-4.3, TIK-
M0/I3eMHBIX TOJIUTOHOB. 2 1 | AomomuTenbHoH 3aluTa 14. TIK-16
[TorpeiiHoCTL OTIpeesieHust JIUTEpaTypbl 10 TpaKkTHU4ecKoi K ’22 OHf(
KOOpAWHAT CITyTHUKOBBIMU JVCLIUTUIVHE, paboTbl ’7
cucTeMaMu KOHCIIeKTa JIEKIMHA
Wroro no pasgeny 4 2 2
5. [Ipenpacuer TOYHOCTH
T10JI0>KEeHHsT MyHKTOB
MapKIIeHIePCKUX CeTel
51 OO6ume  cBefeHUsI.
OnpezieneHre MOrPeIIHOCTH
TI0JIOXKEeHHST KOHEeuHOro
MyHKTa cBOOOTHOTO
TMOJIMTOHOMETPHUYECKOT0
N3yuenue
xona ¢ yHeTom OCHOBHO#1 1 BhIToNIHeHYe 1 TICK-4.2,
TOTPEIIHOCTH OTIO/THUTE/TLHOM 3amuTa TICK-4.3, TIK-
OPUEHTUPOBAHUSA ero 8 1 Anme ATVDBL 0 - aKTLI]jquKOﬁ 14, TIK-16,
repBou CTOPOHBI. patyp P TIK-22, OIIK-
JTUCLIATIIAHE, paboTbl
OrmnpesienieHre TOTPEIIHOCTH . 7
KOHCITeKTa JIEKLMHA
TI0JIOXKEeHHST KOHEeuHOro
MyHKTa
TMOJIMTOHOMETPHUYECKOT0
X0/la, Ppa3fe/ieHHOTO  Ha
CeKL[MY TMPOCTOPOHAMM.
N3yuenne
5.2 IIpenBapuTenbHas . [1CK-4.2,
OCHOBHOM U BrinosiHeHne 1
OL[eHKa TOYHOCTH  CMBbI- OIIO/THHTE/LHOI S [1CK-4.3, I1K-
KaHWs 3a00€B, MPOBOAUMBIX 4 4 0,4 A i o 14, TIK-16,
. JIUTEPaTyphl 10 TIPaKTUYeCKOM
B TMpefenax OJHOM IIaxThl IK-22, OIIK-
JVCLIUIUIVHE, paboThbI
U 13 pa3HbIX LIaXT . 7
KOHCITeKTa JIeKIMH
Wroro no pasgeny 12 4 1,4
Wroro 3a cemectp 72 54 12,4 9K3aMeH
I1CK-4.2,TICK
-4.3,TTK-
Wroro no gucLUIiMHe 72 54 12,4 9K3aMeH >
ARCH ’ 14,TTK-16,TTK-

22,0I1K-7




5 O0pa3oBaTe/bHbIE TEXHOJIOTHU

1. TpapuroHHble oOpa3oBaTe/ibHble TEXHOJOTMH OPHUEHTHPYIOTCS Ha OpraHH3aljfio
oOpa3oBaTe/NbHOrO — Tpoliecca, TMpeAroJiararwllyl0 TpSIMyl0 TPaHUIALUIO 3HAaHUM  OT
niperiofiaBaTesisi K CTYAeHTy (TperMyIieCTBEHHO Ha OCHOBe OOBSICHUTETbHO-WU/TFOCTPATUBHBIX
MeTo/[0B 00yueHUst). YueOHasi esiTeJTIbHOCTb CTYZeHTa HOCUT B TaKUX YCJIOBUSIX, KaK TIPABUJIO,
Pernpo/yKTUBHBIN XapakTep.

®opMbI yueOHBIX 3aHATUM C UCIOb30BaHWEM TPAaJULIMOHHBIX TeXHOJIOTHA:

JleKLMM TIpOXOAAT B TpaAMIMoHHON (opme. Ha neKiysix n3araeTcsi HOBbIM MaTepuall,
COTPOBOXK/AOLLMICS BOTIPOCAMU-OTBETAaMHU 110 TeMe JIeKLIWH.

[TpakTueckre paboThI BHITIOIHSAIOTCS CTY/IeHTaMH 110 MH/UBH/yalbHbIM BapHaHTaM.

CamocrosiTesibHasi paboTa 3aK/IFOYaeTcss B TPOPA0OTKEe OTAETbHBIX BOIPOCOB TpU
W3y4YeHUH JVCLUTUIMHBI U TIPY TIOATOTOBKE K C/laue K3aMeHa.

2. TexHosioruu Mpob/IeMHOr0 0OyueHHsi — OpraHu3anysi 0O6pa3oBaTeIbHOTO TMpoLiecca,
KOTOpasi Mpe/rio/araeT MocTaHOBKY MPOOJIEMHBIX BOMPOCOB, CO3/aHue yueOHbIX MPoOIeMHbIX
CUTyaldi [/iss CTUMY/IMPOBAHKSI aKTHBHOW T0O3HaBaTe/bHOMN [1esITe/TbHOCTU CTY/I€HTOB.

®opMbI yueOHBIX 3aHSATUN C UCIIO/H30BAaHUEM TeXHOJIOTHM Tp0o06/IeMHOT0 00yUeHusI:

[TpobnemHasi /eKUUsi — UW3JIOKeHWe MaTepuasa, TIpeArosarampiiee IO0CTaHOBKY
npo0neMHbIX M AWCKYCCHOHHBIX BOIIPOCOB, OCBeIlleHWe Ppas/WYHbIX HAy4HBIX I10/[XO/I0B,
aBTOPCKHe KOMMEHTapuH, CBs3aHHbIe C pa3/IMYHbIMU MOJeISIMU WHTeprpeTalyyd U3y4aeMoro
Marepuaria.

Jlekumss «BABoeM» (OMHapHas JieKUusi) — U3/I0OKeHWe Marepuana B ¢opme
Jvanornyeckoro oOImieHuss JBYX TIperofiaBartesiedl (HarpuMep, PeKOHCTPYKLMS —Juasora
TIpe/ICTaBUTE/IEN Pa3/IMYHBIX HAYUHBIX LIKOJI, «yYEHOT0» M «TPaKTUKa» | T.IL.).

[TpakTueckoe 3aHsTHe B ¢opMe TMPAKTUKyMa — OpraHu3auysi ydeOHOU paboThl,
HarpapjeHa Ha pelleHre KOMIUIeKCHOW y4eOHO-TI03HaBaTe/lbHOW 3azjaud, Tpelyroiield oT
CTy/leHTa NpUMeHeHUsI KaK HayuHO-TeOpeTHYeCKUX 3HaHWM, TakK M MPaKTUYeCKHUX HaBBIKOB.

[lpakTuueckoe 3aHsATHe Ha OCHOBe Kelic-MeTofa — oOOydyeHMe B KOHTEKCTe
MO/leTupyemMon cUTyaluH, BOCTIPOM3BO/SILLIeH peasibHbIe yC/I0BUS HayuyHOM,
NIPOU3BO/ICTBEHHOMH, o61ecTBeHHOM JiesiTeNTbHOCTH. Obyuaromuecs JIOJDKHBI

MpOaHaIM3UPOBATh CUTYaL[MI0, pa300paThCsi B CyTH TMpo0OsieM, TIPeAJIOKUTh BO3MOXKHBIE
pellieHUss W BbIOpaTh Jyuriee W3 HUX. Kelcbl 0a3vpyloTcsi Ha peanbHOM (DaKTHUECKOM
MaTepHasie Win yKe TIPUOJIKeHbI K PealbHOM CUTYallvH.

3. rpoBble TeXHOJIOTMU — OpraHu3alysi 00pa3oBaTe/ibHOrO TMpoLiecca, OCHOBaHHasi Ha
PEKOHCTPYKLIMU Mo/iefieil TIOBe/leHUsI B paMKax Tpe/IJI0O’KeHHBIX CLieHapHBIX YC/I0BUM.

@®opmbl yueOHBIX 3aHITUN C UCTIOb30BaHUEM UTPOBBIX T€XHOIOTHA:

YuebHass wrpa — ¢opma BOCCO3/aHHs TIPeAMETHOTO U COLMAJbHOTO COJepyKaHHs
Oyayieli mpodeccuoHanbHOM [1esiTeTbHOCTH CIIeLUanucTa, MOJEe/MPOBaHUs TaKWX CHUCTEM
OTHOILIEHWH, KOTOpble XapaKTepHBI [Jisl 3TOU JesITe/TbHOCTH KakK LIeioro.

[HenoBasi urpa — Mo/ileTMpOBaHKe pa3/UUHbIX CHTYallUi, CBA3aHHBLIX C BbIPAOOTKOU U
TIPUHSITHEM COBMECTHBIX pellleHH, 00Cy)KIeHHeM BOTIPOCOB B PE)KHMMe «MO3TOBOTO ILITYPMa»,
pe-KOHCTPYKLMel (yHKIIMOHAbHOTO B3aUMO/IeHCTBUS B KOJIJIEKTHBE U T.II.

PoneBass wWrpa — uWMUTalusi WIA DPEKOHCTPYKLUS MOJe/ieli pO/lieBOro TOBe/leHHsl B
Mpe/iJIOKeHHBIX CLIeHapHBbIX yC/IOBUSX.

4. TexHONOTHYU TIPOEKTHOTO O0y4YeHHs1 — opraHu3alys o0pa30BaTe/NbHOTO Tpoliecca B
COOTBETCTBUM C a/JFOPUTMOM II03TAlHOTO PpeIleHus1 TPOoOIeMHOM 3a/jaud WM BBITOTHEHHUS
yuebHOrO  3aziaHusi.  [IpoeKT  mpejrosiaraeT  COBMECTHYI  y4eOHO-TIO3HaBaTe/bHYIO
JIeSITe/IbHOCTh TPYMIbI CTY/I€HTOB, HAlpPaB/IEHHYIO Ha BbIPAOOTKY KOHIEMIIMU, YCTaHOBJIEHHE
uened M 3a7a4, (OPMYJMPOBKY OXKWJAeMbIX pe3y/bTaToB, OMpeje/ieHue TPUHLIUIIOB U
METO/IUK pellleHUsI T0-CTaB/IeHHBIX 3afiau, T/IaHUPOBaHHEe XO0/la pabOThI, TMOUCK AOCTYITHBIX U
OTITUMAJTBHBIX PeCYPCOB, MO3TAIHYIO pear3al[yio IlaHa paboThl, TIPe3eHTaIUI0 Pe3y/IbTaToB
paboThl, UX OCMBIC/IEHHE U peqUIKCHIO.



OCHOBHbIE THUTIbI TTPOEKTOB:

WccnenoBaTenbCKuii TIPOEKT — CTPYKTypa mnpubmmkeHa K Qopmary Hay4dHOTO
WccieloBaHUs  ([J0Ka3aTenbCTBO aKTYalbHOCTU TeMbl, OmpefesieHre HayuHOW TIpobJiembl,
npeAMeTa U 00BeKTa WCCe[OBaHMs, Iiesied M 3aady, MeTO/OB, MCTOYHUKOB, BBIJBIDKEHHE
ruroTesbl, 0000I1IeHHe pe3y/IbTaToB, BLIBO/bI, 0003HaUeHNe HOBBIX MPobsiem).

TBOpueckuii TIPOEKT, KakK MpaBW/IO, He MMeeT JeTaJbHO MPOopaboTaHHOM CTPYKTYPHI;
yueOHO-TI03HaBaTe/bHasl JeATellbHOCTb CTYAEHTOB OCYILECTBJ/ISIETCSI B paMKaX paMOYHOTO
3a/laHvs, TIOJUUHSSACH JIOTUKe W HWHTepecaM YYaCTHUKOB TIPOEKTa, >KaHPy KOHEeuHOTO
pe3ysibTaTa (rasera, (puibM, Npa3fAHUK, U3JjaHue, SKCKYPCUs U T.I1.).

WHadopmMallMOHHBI  TIPOEKT — y4yeOHO-TIO3HaBaTeNbHAsi [eSTebHOCT C  SIPKO
BbIDa)KEHHOM  9BPUCTWYECKON HamnpaB/ieHHOCTbI0 (MOMCK, OTOOp U  cuUcTeMaTru3alust
nuH(pOpMaIK 0 KaKOM-TO 00BeKTe, 03HAKOM/IEHHEe YUYAaCTHUKOB TIPOEKTa C 3TOoi MH(opMarye,
ee aHa/M3 U 000011IeHre /1715 Tipe3eHTalMK Oosiee MIMPOKOM ayUTOPHN).

5. VlHTepakTUBHBbIE TEXHOJIOTHA — OpraHM3aris 00pa3oBaTesbHOTO TpoLiecca, KoTopas
ripeArionaraeT akTHBHOe W HeJMHelHOe B3aUMOJIeCTBHe BCeX YYaCTHUKOB, [OCTM)KeHHe Ha
3TOM OCHOBEe JIMYHOCTHO 3HAUMMOTO [yl HUX oOpa3oBaresibHOrO pe3ysbTaTa. Hapsgy co
CrieldaJi3MpOBaHHBIMU  TEXHOJOTUSMWA  TakKoro  pojila  TPUHLUI ~ HWHTePaKTUBHOCTU
MPOC/TIe)XKMBAaeTCsT B OOJBUIMHCTBE  COBPEMEHHBIX  00pa30BaTe/NbHBIX  TEXHOJIOTHM.
VHTepakTUBHOCTH TO/Ipa3yMeBaeT CyObeKT-CyObeKTHbIe OTHOLLEHHs B X0Zie 0Opa3oBaTelbHOTO
mpoliecca ¥, Kak (C/eficTBHe, (OPMHPOBaHME CaMOpPAa3BUBAIOIIECS HH(POPMAIMOHHO-
pecypCHOM cpe/ibl.

®opmbl yueOHBIX 3aHSTHUN C HMCIIOb30BAaHUEM CITeIMali3UPOBAHHBIX WHTEPAKTUBHBIX
TeXHOJIOTUIA:

Jlekuusi «oOpaTHOM CBS3U» — JIEKLUS—TIPOBOKALWS (M37I0’KeHWe Marepuasa C 3apaHee
3a-TUIaHUPOBAHHBIMKA  OlIMOKaMu), Jekuusi-Oecefia,  JIeKUUS-AUCKYCCHs,  JIEKL[USI-TIPeCC-
KOH(epeHLIHsI.

CeMHHap-JUCKYCCUsi — KOJIJIEKTUBHOe OOCY)K/leHHe Kakoro-imbo CIopHOTo BOMpOCa,
npobsiemMbl, BBISIBJIEHHe MHEHWH B rpymre (MeXrpymIoBOM AWaior, AWCKYCCHS KakK CIop-
Jldarnor).

6.  VHbOpMalMOHHO-KOMMYHUKAI[IOHHbIe ~ oOpa3oBaTe/lbHbIe  TEXHOJOTMHA  —
opraHu3arys obpa3oBaTebHOTO nipotiecca, OCHOBaHHast Ha TIpUMeHeHUH
CeLaTM3UPOBaHHBIX TIPO-TPAMMHBIX CPeJ] M TEXHUYeCKUX CPeZCTB paboThl ¢ MHpOpMaryei.

®opMbl yueOHBIX 3aHATHN C UCI0JIb30BaHWEM HMH(GOPMaIMOHHO-KOMMYHUKALIMOHHBIX
TeXHOJIOTUH:

Jlekuusi-BU3yanu3alusi — M3/I0KeHHe COZlep>KaHusi COTIPOBOJKAAeTCs Tpe3eHTaluei
(memoHcTpanmeli yueOHBIX MaTepHasioB, MPe/CTaB/IeHHbIX B PAa3/IMYHBIX 3HAKOBBIX CHUCTEMax, B
T.U. WIJTFOCTPATUBHBIX, TpadruecKux, ay/iIuo- U BUJjeOMaTepHasioB).

[TpakTueckoe 3aHATHe B (OpMe Tpe3eHTallMd — TIpe/CTaB/eHHe pe3y/bTaToB
TIPOEKTHOM WM UCC/IeIoBaTeIbCKOW /IeATeIbHOCTH C MCIOJIb30BaHUeM Crielidain3upOBaHHBIX
MIPOTPaMMHBIX CPe.

6 YueOHO-MeToANYeCKOe obecrieyeHre CaMOCTOSITe/TbHON padoThl 00yJaromuxcst
IIpexncraBiieHo B rpuio)keHuu 1.

7 OneHo4YHbIe CPeACTBa /1A NIPOBeieHUs] IPOMEXYTOYHOM aTTecTaluu
ITpencraBieHsl B IPUIOXKEHNUH 2.

8 YueOHo-meToguueckoe U HH(poOpManHMOHHOe ofecreyeHHe JUCLIMILIHHBI

a) OcHoBHas /MTeparypa:

1. MuxaiinioBa, T.B. AHanu3 TOYHOCTH MapKIlelJepCcKuii u3MepeHui [SneKTpoHHbIN
pe-cypc] : yuebHoe nocobue / T.B. MuxaiinoBa, T.b. PoroBa. — DsieKTpoH. saH. — KemepoBo
: KyaI'TY umenu T.®. I'opbauea, 2017. — 109 c. — Pexxum fgocTyta:



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

2. CanponoBa, H.II. Mapkueiizepust : AHa/lu3 TOYHOCTH MapKIlelZepckux paboT :
JTabo-paTopHBIN MpPaKTUKyM [DIeKTPOHHBIM pecypc] : yuebHoe mocobue / H.IT. CampoHoBa,
I0.H. HoBuuuxuH. — OneKkTpoH. gaH. — Mocksa : MUCHUC, 2015. — 69 c. — Pexum
Jocryrta: https://e.lanbook.com/book/93604.

0) lomosiHMTE/IBHAA TUTEpaTypa:

1. CamponoBa, H. Il. AHanu3 TOYHOCTM MapKIIeHAepcKux paboT : MpOeKTHpOBaHHE
TIPOU3BO/ICTBA MapKIIeH1epCKUX paboT TpU TIPOBEJeHWH TOPHBIX BBIPAOOTOK BCTPEUHBLIMU
3abosiMu: Metoguueckre ykasanusi / H. I1. CanponoBa. — Mocksa : MUCHUC, 2016. — 25 c.
Pexxum pocryna: https:/e.lanbook.com/book/116444.

B) MeTouueckue yKa3aHHA:
1. MeTopvyeckue yKa3aHWs [/ BBITIONHEHUs] TMPAaKTHUeCKWX pabOT Tpe/CTaBeHbl B
TIPUJIOKEHUH 3.

r) IIporpammHoe obecieuenne u THTepHET-peCcypChl:

IlporpammMHoOe o0ecrieueHne

HammeHoBaHMe <
o Ne norosopa CpoK [elCTBUS JTULEH3UU

MS Windows 7
Professional (gna |[-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)
MS Windows 7
Professional(gqns  |-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
77ip cB00O0iHO pacrpocTtpansemoe 1O 6eccpoyHO
MS Office 2007 |, 135 o1 17.09.2007 6eccpouHo
Professional

TIpodeccuoHanbHbIe 0a3bl JAHHBIX U MH()OPMAIMOHHbIE CTIPABOYHbIE CHCTEMBI
Ha3Banue Kypca CchlIKa

HarmonanbHast rH(bOpPMaLIMOHHO-aHa/IUTHYeCKast URL:

cucteMma — Poccuiickuii MHAEKC HayYHOTO LIUTUPOBAHUS https://elibrary.ru/project_risc.asp
(PVIHIT)

[MouckoBass cucrtema Akazemuss Google (Google
Scholar)

WudopMaiioHHas cucreMa - EuHOe OKHO [JOCTyma K
UH(pOpPMaLIMOHHBIM pecypcam

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

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



https://e.lanbook.com/book/105415.%20
https://e.lanbook.com/book/116444
https://e.lanbook.com/book/93604.%20

9 MarepHa/ibHO-TeXHHYeCKoe ofecreueHHe JUCLUIUIMHBI (MOAY/Is)

MarepuanbHO-TeXHHUECKoe obecrieueHre JUCLUIUTMHBI BKIIOYaeT:

Tun u Ha3BaHue aygutopuu OcHallleHUe ayJAUTOpUn

YuebHast ayauTopust [Jisi TIPOBeJeHHsl 3aHATUM JIeKLMOHHOTO Tuma TexHuyeckue
cpesctBa oOyueHHs, CiyKalje [JJsi TipejcTaBjieHuss ydyeOHoW wuHpopmaimy 60sbIoi
ayZUTOpUK: MYy/bTUMeJUHbIe CpeJCTBa XpaHeHWs, Tepejjaud M IIpeJcTaB/ieHUs yueOHOMN
nH(popMmarmu. Crielijuanu3upoBaHHas MeOesb

YuebHast ayauTopus [/ POBe/ieHUs MpaKTUYeCKUX 3aHATHMM TexHuueckue cpeficTBa
o0ydeHus, Ciy)Kalye s TIpeAcCTaB/ieHWs yueOHOW WHGpOpPMal OOJBIION ayAUTOPHU:
My/JbTUMeJUiHble CpeJCTBa XpaHeHWs, Iepejaud U TpejcTaBjeHUsi yueOHOW MHGOpMaLiu.
CrierjanusupoBaHHasi Meberb

YuebHast ayauTopusi /sl TPYIIOBBIX U WHAUBH/YalIbHBIX KOHCYJ/bTalL[MM, TeKyIero
KOHTPOJ/IS1 U TIPOMEXYTOUYHOU arTectaluv KommbroTepHasi TexHuka c maketom MS Office, c
MOJK/IIOUeHueM K ceTd «VIHTepHeT» W C J[OCTYIOM B 3/IeKTPOHHYK HH(OPMAaLOHHO-
obpasoBaresibHyI0 cpelly yHUBepcuTeTa. CrieljanusupoBaHHas Mebenb

[Tomelrienue 711 camocTosiTenibHOM paboTbl KoMmmbioTepHasi TexHUKa € raketoM MS
Office, c mogkmoueHneM K cetu «VIHTEpHET» U C JOCTYIOM B 3/IEKTPOHHYIO MH(OPMAaIMOHHO-
obpaszoBarenibHYyI0 cpefly yHUBepcuTeTa. Crieljanyi3upoBaHHasi Mebeslb



[Ipunosxenue 1

6 YueOHO-MeTOAMYECKOE 00ecrieyeHHe CaMOCTOAITe/TbHOU PadoThl 00yYarIIUXCsl
CamocTosTesibHasi paboTa CTy/IeHTOB OCyLIeCTB/IsAETCS B BU/ie UTeHUs JIUTepaTypsbl 1o
COOTBETCTBYIOILEMY pa3/e/ly ¢ MPOPadoTKON MaTepuasia U BbINO/THEHHS JOMAITHUX
3a/laHUH C KOHCY/IbTalMsAMH MpernojaBaTe/is.

ik W

10.

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

18.
19.

HEPE‘-IEHL BOITPOCOB A/IA MOATO0TOBKH K 3K3adME€HY

YrnoBasi cpenHsis KBazpaThueckas oimrbka (CKO) mMosMroHoMeTpuueckoro Xoja.
BriBop hopmybi.

JIuHeliHast cpesHsisi KBajpatuueckass ommbka (CKO) moIMroHoMeTprueckoro Xxoja.
BriBop hopmybi.

ITpogonbHasi CKO nmonmuroHoMeTpuueckoro xoza. BeiBoa hopMyibl.

[Tonepeuynass CKO nosiMroHoMeTpuueckoro xoza. BeiBoz popmyibl.

CKO mnonoykeHust KOHEUHOW TOYKH BBITSIHYTOTO BUCSTYEro TOJIMTOHOMETPUYECKOT0 X0/a.
Yribl pe/iBapyTeNIEHO He UCIIPaBJIeHbl 38 HEBSA3KY.

CKO noso>keHUsi KOHEUHOM TOYKH U30THYTOTO BUCSUETO MOJUTOHOMETPUYECKOTo XO0/a.
YTl pe/iBapyTeNBEHO He WCIIPaBJIeHbl 38 HEBSA3KY.

CKO mosiokeHUsi KOHEYHOM TOUKU WM30THYTOrO TMOJIMTOHOMETPUYECKOro Xoja. YTJbl
Tpe/IBapUTE/IbHO UCIIPAB/IeHbI 3a HEBS3KY.

CKO mnosio)keHUsi KOHEUHOM TOYKU BBITSIHYTOTO TMOJTMTOHOMETPUUECKOT0 XO0/a. YTJIbl
Tpe/IBapUTe/IbHO UCIIPAB/IeHbI 3a HEBSI3KY.

CKO mnosiokeHUsi KOHEYHOM TOUKM 3aMKHYTOT'O TOJIMTOHOMETPUYECKOro X0/a. YTJIbl
rpe/IBaPUTE/IbHO He MCIIPAaB/IeHbI 3a HEBSI3KY.

CKO mno/siokeHUs KOHEYHOW TOUKM 3aMKHYTOT'O TOJIMTOHOMETPUYECKOro X0/a. YTJIbl
Tpe/IBapUTe/IbHO UCIIPAB/IeHbI 3a HEBS3KY.

VcTouHMKY OLTMOOK U3MEPEHHH B TIOJTMTOHOMETPHH.

PacuéTt TouHOCTM M3MepeHHsi TOPU30HTA/ILHOIO yIJa B TOJIMTOHOMETPUUECKOM XOJie.
BivisiHue peyKiMy Ha W3MepeHHbIM TOPU30HTATbHBIN YTOJI.

Businue 11leHTPUPOBKY Ha M3MepeHHbIN TOPU30HTaIbHbIN YTOJI.

Buzibl HecO0€eK M pacyéT /I0MyCKOB /i7Is TIOCTPOEHHUS TIaHOBOTO0 000CHOBaHUSI.

Bupl HecO0eK 1 pacuéT I0MyCKOB [I7Is TOCTPOEHUSI BLICOTHOTO 000CHOBAHHUSI.

BiusiHue omMOKYM OPUEHTHUPOBAHMs TIEPBOM JIMHUK BBITSHYTOIO XOZa TIOJ3€MHOMN
MOJIMTOHOMETPUU Ha MOMNepeyHbId CABUT KOHEUHOM TOUKHU XO0Ja.

Crioco0Obl ypaBHUBaHMs CETel TI0j3€MHBIX MTOJTUTOHOMETPHUUECKUX XO/I0B.

[TorpetHOCTh TPUTOHOMETPUYECKOTO HHBE/IMPOBAHUSI.

HOFpELHHOCTB reoMeTpn4eCckoro HMBe/JIMpOBdHUA.



[Ipunoxxenue 2

7 OuleHOYHbIE CPe/ICTBA /I/IA MPOBeAeHUs MPOMeXYTOUHOM aTTecTaliu

a) HnaanyeMLle P€3y/1bTAdTbI Oﬁy‘IEHI/Iﬂ U OLI€HOYHbIE€ CPEeACTBA JJ/IA IIPpOBEAeHUsA l'[pOME)KyTO‘-IHOﬁ aTTeCTaluu:

ITpumepHoe codepiicarue:

CTpYKTYpHBIM 3/1eMEHT

ITna"Hupyemsble pe3y/bTaTbl 00yYeHus OneHoOuHbIE CpeaICTBa
KOMIIeTeHIUH Py pesy ya 1 PEA

OIIK-7 ymeHMeM TI0/Ib30BaThCSI KOMITLIOTEPOM KaK CPe/ICTBOM YTIpaB/ieHUs: U 00paboTKM MHPOPMAIMOHHBIX MaCCUBOB

3Hatb MeTo/[bl 00paboTKM MH(OPMALIMOHHBIX MacCHBOB B | [IpuMepHBIi epeyeHb BOMPOCOB K IK3aMeHY

KOMITbIOTEPHBIX TIPOTPAMMHBIX 00ecrieqeHusX
1. YrnoBast cpeHsis KBajipatuueckas omrboka (CKO)
MOJINTOHOMETPUYeCKOro xo/ia. BeiBog popmyJibl.

2. JluneiiHasi cpesiHsis KBagpaTrdeckas onmbdka (CKO)
MOJIMTOHOMETPUYECKOTr0 XoZa. BuiBog, popMy bl

3. IlpoponbHass CKO nonvMroHomMeTpruyeckoro xoza. BeiBog ¢popMy ibl.

4. ITonepeunass CKO nosimroHoMeTpuueckoro xoja. Beiog ¢popmyiibl.

Ymetb NPaBWIbHO UCTO/b30BaTh KOMITbIOTEPHbBIE IIpuMepHBIY epeyeHb MPAKTUYECKUX PadoT

TeXHOJIOTUU TIPU pacyeTax .
1. OnjeHKa TOYHOCTHU YTJIOBBIX U3MEePeHUH.

2. O1jeHKa TOYHOCTH JIMHEWHBIX W3MepeHU.

Bnagets TIpreMaMH ¥ 3HaHUSIMH HeoOXOAUMBIMU TIPH IIpuMepHbIi epeyeHb MPAKTHYECKHX PadoT
ympaBieHur 00paboTku uHbOopMaru 1. OLleHKa TOUHOCTH TPUTOHOMETPUUECKOTO HUBEJIMPOBAHUSL.




CTpYKTYpHBII 3/1eMEHT

[11aHUpyeMble pe3y/IbTaThl 00yUeHus
KOMITETEHLUH Py pesy. y4

OrjeHOUHBIE Cpe/icTBa

2. AHanu3 OpUEHTUPOBAHUS TIO/I3€MHOM MapKILeHJepCKOW CeTH uepe3 /iBa
BePTUKA/bHBIX CTBOJIA
IIpumepHbIi epevyeHb BOMPOCOB K YK3aMeHy

1. VicTOUYHMKH OIIMO0K H3Mep8HHﬁ B ITOJIMTOHOMETPUH.

2. Pacuét TouHOCTHU HN3MepeHUs TOPU30OHTA/IBHOI'O yI'Jid B
MOJIMTOHOMETPHUYECKOM XOJe.

3. CniocoObl ypaBHUBAHUS CeTel TIO/3eMHBIX TTOJTMTOHOMETPUUECKUX XO7IOB.

I1K-14 TOTOBHOCTBIO Y4aCTBOBATh B UCC/I€JOBaAHUAX 00LEeKTOB HpO(i)ECCHOHElIILHOFI AeATe/IbBHOCTHU U UX CTDYKTYPHBIX 3JIEMEHTOB

3HaTh Oco6eHHOCTH ¥ 3aKOHOMEPHOCTH HCC/IeZIOBAHUS
00BEKTOB MPO(eCcCHOHANTBHOU eI TeTbHOCTA U UX
CTPYKTYPHBIX 3/IeMEHTOB

[TpuMepHbIii TIepedyeHb BOTIPOCOB K 3K3aMeHY
1. IIpoponbHasi CKO monuroHoMeTpuyeckoro xoza. BeiBoz hopMyJibl.

2. IMonepeunass CKO mnoyiuroHoMeTpru4eckoro xo/ia. BeiBog, hopMyibi.

YmeTb [Tpou3BOAUTH UCC/TEOBAaHUS OOBEKTOB
npodeCcCMOHA/ILHOM JesiTeTbHOCTU U UX
CTPYKTYPHBIX 3/7IeMEHTOB

1. IlpeBapuTebHAs OL|eHKA TOYHOCTH CMBIKaHHsI BCTPEUHbIX 3a00€B,
MPOBO/JMMBIX B IpefiesiaX OJHOM 11axThl

2. Crioco0bI YPdBHHUBdHUA ceTel MMOA3€MHBIX IMMOJIMT'OHOMETPHUYECKUX X0 0B.

Bnagets OCHOBHBIMH CITOCOOaMH UCC/IeOBaHUsT 00BEKTOB
rpodeCcCUOHA/ILHOM JesiTeNTbHOCTU U UX
CTPYKTYPHBIX 3/IeMEHTOB

1. CKO 1o/10’)keHrs1 KOHEYHOM TOUYKU BBITSIHYTOI'O BUCSUYEro
TI0JIMTOHOMETPUYeCKOro Xoa. YTJIbl [IpeJBapUTe/IbHO He UCIIPaB/IeHbl 3a
HEeBS3KY.

2. CKO mnonoykeHusi KOHeUHOM TOUKU U30THYTOT'O BUCSUETO
MOJIMTOHOMETPHUUECKOT0 X0/a. Y TJIbl Mpe/BapUTe/IbHO He WCIIPaBJIeHbI 3a
HEBSI3KY.

3. CKO mosiokeHus KOHEYHOUW TOUKUA WU30THYTOTO MOJUTOHOMEeTPUUeCKOro
X0Jia. YTJibl Ipe/iBapUTeIbHO UCTIPABJ/IeHbI 38 HEBSI3KY.




CTpYKTYpHBII 3/1eMEHT
KOMIeTeHLIUU

[TnaHupyemble pe3y/ibTaTbl 00yUYeHuUs

OrjeHOUHBIE Cpe/icTBa

4. CKO nosiokeHusi KOHeUHOU TOUKH BBITSIHYTOTO TIOJIMTOHOMETPHUYeCKOI0
X0Za. YIJIbl IpeiBapUTe/IbHO UCTIPaBJIeHbl 38 HEBSA3KY.

5. CKO nono>xeHusi KOHEYHOM TOUKH 3aMKHYTOTr'O [TOJIMTOHOMEeTPHUYeCKOro
X0Ja. YTJIbl Ipe/iBapyTe/IbHO He UCIIpaBJIeHb] 3a HEeBS3KY.

6. CKO 1onoykeHusi KOHeUHOM TOUKU 3aMKHYTOT'O TTIOJIMTOHOMETPHUYECKOT0
X0Jla. YTJibl Ipe/IBApPUTEIbHO HCIIPABJIEHbI 338 HEBS3KY.

ITK-16 TOTOBHOCTBIO BBITIOJIHATh SKCIIepyuMeHTaJ/IbHbIE U na6opaTopHLIe nuccienoBaHuvs, UHTEPIIPETUPDOBATDL IMO/JTYUE€HHBIE DE€3YJ/IbTAThl, COCTABJ/IATH U 3allJUIIATh

OTYeTbl
3HaTb HopMaTuBHY10 OKyMeHTALUIO [I/1s1 HaliCaHuUs IIpumepHbIi NepevyeHb BOMPOCOB K YK3aMeHy
OTueTa O BBIMIOJTHEHUH KCIIepUMEeHTaTbHbIX U
/1a60paTOPHBIX MCC/IeL0BAHMIA 1. YrnoBas cpeansisi KBafipatuueckas ommbka (CKO)
M0JINTOHOMETPHUYECKOT0 X0/a.
2. JluHeliHas cpefiHsst KBapatudeckas ommmbka (CKO)
MOJINTOHOMETPUYECKOTO X0/a.
YmeTb KoppekTHO UHTeprnpeTUpoBaTh MoJyueHHbIe IIpuMepHbIH epeueHb MPAKTHYECKUX padoT
pe3ybTaThl Pa0OTHI . _
1. OrileHKa TOYHOCTH JIMHEWHBIX U3MepeHU!
2. OnmnpegeneHvie KO3(pQULIMEHTOB CAy4allHOTO U CHCTEMaTH4ecKoro
BJIMSIHUSI TIPY JIMHEWHBIX M3MepeHUsIX.
Bnagets HaBbikamu cOCTaB/IAITb Hay4YHbIe OTYETHI 110 IIpuMepHBIi epeyeHb MPAKTHYECKUX PadoT

pe3y/bTaTaM KCIIePUMEeHTATBHBIX U JTab0PaTOPHBIX
HCciieIoBaHUM

1. AHanu3 OpueHTUPOBaHUS Yepe3 OJJUH BepTUKa/IbHbIN CTBOJI.
2. OnjeHKa TOYHOCTH YTJIOBBIX M3MepeHUM.
IIpuMepHBIN NepeueHb BONPOCOB K 3K3aMeHy

1. PacyéT TOYHOCTH U3MepeHUs: TOPU30HTAaIbHOIO yIJla B
T[I0JIMTOHOMETPUYeCKOM XO/Je.




CTpYKTYpHBII 3/1eMEHT
KOMIeTeHLIUU

[TnaHupyemble pe3y/ibTaTbl 00yUYeHuUs

OrjeHOUHBIE Cpe/icTBa

2. Byusinve peflyKLMM Ha U3MepeHHbIN TOPU30HTa/IbHbIN YTOJI.

3. BnusiHMe LIeHTPUPOBKY Ha U3MePeHHbIN rOpH30HTa/IbHBIN YTOJ1.

[IK-22 roTOBHOCTBIO pa60TaTb C MMpOrpaMMHBIMU TIPOAYKTaMU O6I.U"EI"O M CI1eqa/IbHOI'O Ha3HAYeHHA OJ1d MO e/TMPOBaHNUA MECTOPO)KAEHHﬁ TBEPAbIX IMOJIE3HBIX
HCKOIIaeMBbIX, TeXHOJIOTUM BKCHHyaTaHHOHHOﬁ pa3BeiKu, ,ZLO6I)ILII/I nu nepepa60TKH TBePAbIX IMOJIE3HBIX UCKOIIA€MBbIX, IPHU CTPOUTE/IbCTBE U 3KCIUTyaTallhuK
noa3eMHBIX OGT:EKTOB, OIleHKe 5KOHOMUUECKOMH 3(1)(1)EKTI/IBHOCTI/I TF'OPHBIX U TOPHO-CTPOUTE/IBHBIX pa60T, IMPpOM3BOACTBEHHLBIX, TEXHOJ/IOTUYECKHX,
OpraHr3aliMOHHBIX U Cl)I/IHaHCOBI)IX PHUCKOB B PBIHOUHBIX YC/IOBUAX

3HaTh TTporpaMMHEIe POAYKTHI /15l 06paboTKy aHHbIX | [IpuMepHbIii nepeyeHs BONPOCOB K 3K3aMeHy:
TIPY MOZIe/TMPOBAHUK MECTOPOJKJEHHI MOIe3HBIX )
HCKOTIAeMBIX; KDHTEPHHU 10 JOCTIDKeHHIO Kauecsa | 1+ BU/ibI HeCOOEK 1 pacuéT JOMyCKOB st TIOCTPOEHMS IIaHOBOTO
BBIXOZAIIIEr0 MaTeprana Ha OCHOBE CheMKH 0bOCHOBaHMSI.
2. Bugpl HecO0eK U pacuéT JOIMYCKOB /15 TOCTPOEHHs] BLICOTHOTO
000CHOBaHHUSI.
3. Bimsinye ommGKY OpUEHTUPOBAHMUA TIePBOM JTMHUU BLITIHYTOIO X0/
03 MHOM MO/IMTOHOMETPUM Ha TOIePeUHbIi CABUT KOHEYHOM TOUKM XOZa.
4. Crioco0Obl ypaBHUBAHMS CeTeld Mo/[3eMHbIX TT0JIUTOHOMETPUUECKHUX XOZI0B.
Ymetsb Co3/aBaTh NMPOCTPAHCTBEHHBIE MO/e/IU Ha OCHOBe | IIpMMepHBIi nepeyeHb BONPOCOB K YK3aMeHy:

Pe3y/IbTAaTOB CbEMKHU C UCITI0JIb30BAHUEM
Crieqrua/IbHbIX IMTPOrPAMMHBIX IIPOAYKTOB

1. Bugpl HecO0€eK 1 pacyéT JOMYCKOB /I7Is IOCTPOEHHUS TI/TAHOBOT'O
000CHOBaHUA.

2. Bujpl HecO0eK 1 pacuéT [OIyCKOB [iJisi [IOCTPOEHHUSI BHICOTHOTO
000CHOBaHUA.

3. BiusiHue omm0OKU OpUeHTUPOBAHKS TIEPBOM JIMHUU BBITSHYTOT'O X07a
TM0/I3eMHOM T0JIMTOHOMEeTPHH Ha TIOTIepeyuHbIi CABUT KOHEUHON TOUKM XO7a.




CTpYKTYpHBII 3/1eMEHT
KOMIeTeHLIUU

[TnaHupyemble pe3y/ibTaTbl 00yUYeHuUs

OrjeHOUHBIE Cpe/icTBa

4. CriocoObl ypaBHHUBaHUS CETEH TM0/[36MHBIX ITOJIATOHOMETPUUYECKUX XO/I0B.

Bagets

HaBbikamu MoZienMpoBaHus 0 pe3y/bTaTaM
WCCJIe/IOBaHUM C UCII0/Ib30BaHUEM CIieLidalbHbIX
MIPOrpaMMHBIX TIPOAYKTOB

IIpumepHBIN NepeyeHb BONMPOCOB K 3K3aMeHYy:

1. Buibl Hec60€eK ¥ pacyéT [[OITyCKOB [ijIst TIOCTPOEHHUST T/IAHOBOT'O
000CHOBaHUA.

2. Buzibl HecOO€K U pacuéT JIOMyCKOB [jisI TIOCTPOEHHUST BELICOTHOTO
000CHOBaHUA.

3. BysiHye oKy OpUeHTHPOBAHKS TIEPBO JIMHKH BLITSHYTOT'O X0/a
M0/13eMHOM MOJIMTOHOMETPUU Ha TOTepeyvHbIi CIBUT KOHEUHOW TOUKU XO0Za.

4. Criocobb1 YPaBHHUBdHHA ceTel MMoA3€MHBIX IMMOJIMTOHOMETPHUYECKUX XO40B.

[TCK-4.2 roTOBHOCTBIO OCYIIIeCTB/ISITh TJIAaHUPOBaHWE PAa3BUTHS TOPHBIX pabOT U MapKIlel1epCKuii KOHTPO/Ib COCTOSIHUSI TOPHBIX BBIPAOOTOK, 3/1aHUM,
COOPY’KEHHH U 3¢MHOI MOBEPXHOCTH Ha BCEX 3TariaX OCBOEHHUsSI U OXPaHbl HeJp C 00ecrieueHueM MPOMBIIIIEHHON U 3K0JIOTHYeCKOM 6€30MmacHOCTH

3HaThL

[Tepro bl TIIaHUPOBaHKUE PA3BUTHSI TOPHBIX paboT U
UX 0COOEHHOCTH, 0COOEHHOCTH MAapKIIIeHIepCKOTo
KOHTPOJISI 3@ COCTOSIHHEM TOPHBIX BbIPDA0OTOK,
3/laHU, COOPY>KEeHUM U 3eMHOM TTOBEPXHOCTH Ha
BCEeX 3Tarax OCBOEHHUsI KU OXPaHbl HeJp C
obecrieueHreM MPOMBIIIIEHHON U 3KOIOTUYeCKOH
6e3omacHoCTH

IIpumepHbIN NepeyeHb BOMPOCOB K 3K3aMeHy:
1. icTrouHvKY OIMO0K U3MepeHUid B TT0JIUTOHOMETPHH.

2. PacuéTt TOUHOCTH M3MepeHUs TOPU30HTA/ILHOIO yIJIa B
T[I0JIMTOHOMETPUYeCKOM XOJe.

3. Bnusinue pefilyKL[MM Ha U3MepeHHbIN rOpU30HTa/IbHBINA yToJI.
4. BnusiHYe [IeHTPUPOBKU Ha U3MepeHHbIN FOPU30HTa/IbHBIN YTOJ.

5. Busibl HecO0ek ¥ pacuéT J0MyCKOB /ISt [IOCTPOEHUS T/IaHOBOTO
000CHOBaHUA.

6. BI/I,E[bI HecOOoeK U pacqéT AOIMYCKOB /I TTOCTPOEHKA BEICOTHOI'O




CTpYKTYpHBII 3/1eMEHT

[TnaHupyemble pe3y/ibTaTbl 00yUYeHuUs

OrjeHOUHBIE Cpe/icTBa

KOMITeTeHLIUU
000CHOBaHUSI.
7. BnusiHue ommOKW OpUeHTUPOBAHKS TIEPBOM JIMHUU BBITSIHYTOT'O X07a
T0/I3eMHOM TT0/IMTOHOMETPHH Ha TIOTIepeyuHbIi CABUT KOHEUHON TOUKH XO7a.
YmMmeThb Ocyl111ecTB/IATH KPaTKOCPOUHOE T/IaHMPOBaHKe IIpumepHbIii epeyeHb BOMPOCOB K YK3aMeHYy:
pa3BUTUsSI TOPHBIX PabOT, MapKIleepcKuii .
KOHTPOJIb 3 COCTOSHHEM FOPHBIX BHIPAGOTOK, 1. VIcTOYHMKHM OIIMOO0K U3MEPEHUH B MOJTUTOHOMETPHH.
3/laHUM, COOPY>KeHUM U 3eMHOM TTOBEPXHOCTH Ha n
2. Pacuét TOUHOCTH M3MepeHUs] TOPU30HTAILHOTO yTJa B
BCeX 3Tarax OCBOEHHUsI U OXPaHbI HeJp C
o . MOJINTOHOMETPUYECKOM XO/€.
obecrieyeHreéM TMPOMBILLITIEHHON Y 9KOJIOTUYeCKOi
besoracHocTH 3. BnusHue pefyKuyy Ha U3MepeHHbIN T'OpHU30HTa/IbHBIN YTOJl.
4. ByivsiHve 11eHTPUPOBKU Ha M3MepeHHbIY TOPU30HTaIbHbBIN yTOJI.
5. Busibl HecO0€eK M pacuéT J0IMyCKOB /IJIsi [IOCTPOEHUS T/IaHOBOTO
000CHOBaHHUSI.
6. Buzibl HecOO€K U pacuéT JIOMyCKOB [jist TIOCTPOEHHUsT BEBICOTHOTO
000CHOBaHHUSI.
7. Bnusinue omMOKN OpUeHTUPOBAHKS TIepPBOM JIMHWY BBITSIHYTOT'O X074
T0/13eMHOM TOJTMTOHOMETPUM Ha TIOTIepeUHbIi CIBUT KOHEUHOUM TOUKU XO/a.
Brazethb OCHOBHBIMH Crioco6aMy TVIAaHUPOBAHHS Pa3BUTHS IIpumepHbIi epeyeHb BOMPOCOB K YK3aMeHY:

TOpPHBIX PaboT, MapKIIei/1IepCKOr0 KOHTPOJIS 3a
COCTOSIHHEM T'OPHBIX BbIPabOTOK, 37aHKUH,
COOPY’KEHHUW U 3eMHOU MOBEPXHOCTHU Ha BCEX
jTarax OCBOEHUsI U 0XpaHbl HeZlp ¢ obecrieueHreM
TIPOMBIIIIJIEHHOW U 9KOJIOTHUeCKOU 0e301acHOCTH

1. icTrouHvKy omMO0K U3MepeHUid B TT0JIUTOHOMETPHH.

2. PacyéT TOYHOCTU U3MepeHUs1 TOPU30HTA/ILHOIO yIJjla B
ITIOJIMTOHOMETPHUUYECKOM XOJie.

3. BnusiHue pefyKuyy Ha U3MepeHHbI TOpHU30HTa/IbHBIN YIOJ1.




CTpYKTYpHBII 3/1eMEHT
KOMIeTeHLIUU

[TnaHupyemble pe3y/ibTaTbl 00yUYeHuUs

OrjeHOUHBIE Cpe/icTBa

4. BvsiHve 1JleHTPUPOBKU Ha M3MepeHHbIV TOPU30HTa/IbHbIN yTOJI.

5. Busibl HecO0€eK M pacuéT J0MyCKOB /IJIsl [IOCTPOEHUS T/IaHOBOTO
000CHOBaHUA.

6. Buzibl HecOO€K M pacuéT JIOMyCKOB [jisI TIOCTPOEHHUST BEBICOTHOTO
000CHOBaHUA.

7. BnusiHMe oImMOKY OpUeHTUPOBAHUS TIePBOM JIMHUHN BBITSIHYTOTO X0/a
MO/3€MHOM TOJIMTOHOMETPUH Ha TOTNePeUHbIi CABUT KOHEUHOM TOUKH XOZa.

[TICK-4.3 criocoOHOCTBIO COCTAB/ISATh TIPOEKThI MApKIIEHIEPCKUX U reo/ie3nYecKuX paboT

3Hatb TpeboBaHusi HODMaTHUBHBIX JOKYMEHTOB K IIpuMepHbIN nepeueHb NMPAKTHYECKUX PadoT
MPOeKTaM MapKILIeHJepCKUX U reoie3ndecKnx
paGoT 1. IlpesBapuTenbHas OLjeHKA TOYHOCTH CMBIKAHM BCTPEUHBIX 3aboeBs,
MPOBOJVMBIX B TpeJeax OJHOMW LIaxThl.
Ywmets CocTaBnATh NMPOEKTHI MapKILIeHepCKUX 1 1. CKO 1o/10’)keH1s1 KOHEUHOM TOYKU BBITSIHYTOT'O BUCSUET0
reofie3aueckux pabor [OJIMTOHOMETPUYECKOr0 X0/a.
2. Buzibl HecOO€K U pacuéT JJOMyCKOB [jisi TIOCTPOEHHSI TIJIaHOBOT'O
000CHOBaHHUSI.
3. Buzibl HecO0ek ¥ pacuéT JOIyCKOB ZIJisi IOCTPOEHHST BLICOTHOTO
000CHOBaHUSI.
Bnagets HaBbikamu cocTaB/ieHUsI TIPOEKTOB 1. CKO nosio>keHUs1 KOHEYHOM TOYKH BBITSIHYTOI'O BUCSTUETO

MapKIIIeHIepCKUX 1 reofie3udecKux paboT

MOJIM'OHOMETPHUYECKOro xoja.

2. Buzibl HecOO€K U pacuéT JIOMyCKOB [JIsl TIOCTPOEHHSI TIJIaHOBOT'O
000CHOBaHUA.




CTpYKTYpHBII 3/1eMEHT

[TnaHupyeMble pe3yabTaThl 00yUueHus O11leHOUHEIE Cpe/ICTBa
KOMIIeTeHIIN Py pesy yd 1 PeA

3. Buzibl HecOO€K U pacuéT [IOMyCKOB [jist TTIOCTPOEHUsT BLICOTHOTO
000CHOBaHHUSI.




0) ITopsifoK NpoBe/jeHNsI MPOMEXXYTOYHOH aTTeCTalHH, M0Ka3aTe/In M KPUTEePUHU OLleHHBAaHNA:
IIpumepHas CTPyKTypa U cojiep)KaHue MyHKTa:

[TpoMeXXyTOouHast aTTeCTalys Mo AUCIUIIIMHE « AHA/IN3 U OLIEHKa pe3y/IbTaTOB» BK/IHOUaeT
TeopeTHYeCcKre BOMPOCHI, TIO3BOJISFOIME OLIEHUTh YPOBEHb YCBOEHHs 00yUarOUIMUCS 3HaHUH, 1
NpakTHUecKye 3a/laHuisl, BbIBISIIOLIME cTelleHb C(OOPMUPOBAHHOCTH YMEHUI 1 B/IafleHUH,
MPOBOJUTCA B (hopMe 3K3aMeHa.

OK3aMeH M0 /JaHHOM AWCIUIUTUHE TTPOBOIUTCS B YCTHOM (hOpMe IO 3K3aMeHal[MOHHBIM OujieTam,
KaK/Ibll M3 KOTOPBIX BKJIFOUAaeT 3 TeOpeTHUYeCKHX BOIPOCa.

IToka3zarenu u KpUTEpHUHA OL]¢eHUBAHHUA IK3dM€E€HA:

— Ha OLIEHKY «O0TJIHYHO» (5 6anioB) — 00yuarouuiics 1eMOHCTPUPYET BHICOKUN YPOBEHb
c(opMHPOBAHHOCTH KOMITETEHIIUM, BCECTOPOHHEe, CCTeMaTUUecKoe 1 rimybokoe 3HaHUe yueOHOro
Martepuasa, CBO0O0HO BBITIO/IHSIET TIPAKTUUYeCKHe 3a/jaHusi, CBOOOHO OTieprpyeT 3HaHUSIMH,
YMeHUsIMH, NTPUMeHsIeT UX B CUTYaLUsIX MOBbIIIEHHON CI0’KHOCTH.

— Ha OLIeHKY «Xxopomo» (4 6asia) — 00yJaroL[uiics IeMOHCTPUPYeT CPeHUIN YPOBEHb
c(hOpMHPOBAHHOCTU KOMITETEHI[WI: OCHOBHbIE 3HAHUS, YMEHHsI OCBOEHBI, HO [IOMYCKAIOTCS
He3HauuTe/IbHbIe OIMOKH, HETOUHOCTH, 3aTPYAHEHUs MPH aHAaIUTUUeCKUX OTlepaliysix, epeHoce
3HaHUM U YMeHUI Ha HOBbIe, HeCTaH/JaPTHbIE CUTYalUM.

— Ha OL|eHKY «Y/A0BJIETBOPHTE/IbHO» (3 Oasia) — 00yuaronuiicst JeMOHCTPUPYeT MOPOrOBbIf
ypoBeHb c(hOPMHPOBAHHOCTU KOMITETEHLIUM: B X0/le KOHTPOJIbHBIX MEPOTIPUSITUM [JOMYCKat0TCS
OLIMOKH, TIPOSIBJISIETCST OTCYTCTBHE OT/AE/bHBIX 3HaHUM, YMEHHH, HaBbIKOB, 00YYaroIIUHACS
WCITBITBIBAET 3HAUMTe/IbHbIE 3aTPyAHEHUs TPU ONePUPOBAaHUM 3HAHUSIMU U YMEHUSIMU TIPU UX
repeHoce Ha HOBbIe CUTYaLWH.

— Ha OLIEHKY «Hey/|0BJIETBOPUTE/JILHO» (2 Oasina) — o0yuaromuiics 1eMOHCTPUPYeT 3HaHus He Ooree
20% TeopeTHUECKOTO MaTepHara, JOMyCcKaeT CyIleCTBeHHbIE OIITMOKHM, He MOYKET TT0Ka3aTh
VIHTeJIJIEKTya/IbHble HaBbIKM PeLleHUs IPOCThIX 3a/ay.

— Ha OLIEHKY «HeYy/0BJIeTBOPUTEIbHO» (1 6asin) — 0OyuaroImuiicsi He MOKeT MoKa3aTh 3HaHUS Ha
YPOBHE BOCIIPOW3Be/IeHUsI U 00bsICHEHHSI UH(GOPMAIIUY, He MOKET M0Ka3aTh UHTE/IIEKTya/TbHbIe
HaBBIKU pellleHUs TTPOCThIX 3a7iau.

Kypcogasi paboTa BbINOTHsieTCs1 00yUaroLiMCsl CAaMOCTOSITETBHO T10/] PYKOBO/ICTBOM TIpeTofiaBaTerisl.
[Tpu BBITIO/THEHUH KypCOBO# paboThl 00yYaroLUiiCs JO/KeH MoKa3aTh CBoe yMeHHe paboTaTh C
HOPMAaTHUBHBIM MaTepPHA/IOM U JIDYTUMU JIUTEPATYPHBIMU UCTOUYHUKAMH, a TAaK)Ke BO3MO>KHOCTh
CUCTeMaTU3UPOBATh M aHAM3UPOBaTh (haKTUUECKHI MaTepra U CaMOCTOSITe/TbHO TBOPUECKH ero
OCMBIC/TBATb.

B Hauasie u3yueHust JUCLIMTUIMHBI TIPETo/jaBaTe b BbIZIAeT UCXO/HbIE JaHHbBIE [I/IS1 BHITIOTHEHUS
KypCOBBIX paborT.

I[peniofaBaTenb GopmMynvpyeT 3a/ilaHue TI0 KypCOBOM paboTe ¥ peKOMeHAyeT TiepeueHb JTUTepaTyphbl
JI/1s1 ee BbIMOJTHEHUS. VICK/TIOUMTE/IbHO Ba)KHBIM SIB/ISIETCSI MCII0J/Ib30BaHKe MH(OPMALJMOHHBIX
HCTOUHHUKOB, @ IMEHHO CHUCTeMbl «/IHTepHeT», UTO [JaCT BO3MOYKHOCTb 00yuUaromMcsi 6osiee TIOTHO
W3JI0’KUTh MaTepuail.

B mipotiecce HarmcaHusi KypCcoBoi paboThl 00yUaroLuiics Jo/DKeH pa300paTbCsi B TeOPeTHUeCKUX
BOIIPOCAX TeMbI, CAMOCTOSITe/IbHO TIPOAHA/TM3UPOBATh MMPAKTUUECKHI MaTepura, pa3o0paTb U
000CHOBATB TIPaKTUUeCKUe TIPe//I0KeHUS.






[Tpunoxxenue 3

IMpakTueckast pabora Ne 1

OIIEHKA TOUHOCTH YIJIOBbIX U3BMEPEHUI

1.1 Lless paboThI

BbIMoMHUTE  OLEHKY TOYHOCTU  YIJIOBBIX  M3MEpPeHUM  myTeM
BBIUMC/IEHUS]  CPeJHUX  KBaJpaTUUeCKUX  IIOTPeIIHOCTell  u3MepeHUi
TOPU30HTA/IBHOT'O U BEPTUKAILHOI'O YIJIOB.

1.2 3ajaHre U UCXOJHbIE JAaHHbIE

1. OnpezenuTb OOIYI0 CpPeJHIOID KBaJpaTUYeCKyl0 TMOTrpPelHOCTb
(manee CKII) ropusoHTanbHOro yria [ (puc. 1.1.), ecmn wu3MepeHUst
TPOU3BO/IU/IUCh OJHUM TIPDUEMOM U OJHMM [IOBTOPEHHWEM C TIOMOIIBIO
ONTUYECKOT0 TEeOZAOJIMTa TEXHUUYECKOW TOYHOCTH (COT/JIaCHO TEeXHUUYEeCKUM
XapaKTepUCTUKaM mpubopa - JOMycKaemasl TIOTPEeIIHOCTh W3MepeHUs
TOPH30HTAJIBHOTO YTJIa O[HUM TIPHeMOM cocTaBsisieT He 6osee 30 ceKyH).

VcxoaHble AaHHBIE 0 BapuaHTaM TpuBefeHbl B Tabm. 1.1: AauHBI
TOPU30HTA/IBHBIX MPOEKUWM CTOpoH S;, S2 WM uX yribl HakioHa &5, O
muHeiinble CKII ueHTpupoBaHust TeofonuTta Ir u curHanoB [, yrioBoe
paccTosiHie MeXXAy HUTSMU Orccekropa d; MHCTpYMEHTa/IbHasl MOTPeLIHOCTh
Muyyicmps TIOTPEIIHOCTD OT B/IWSIHUS BHELITHUX YCJIOBUH My yer.



Puc. 1.1. Cxema usmepeHHs TOPU30HTA/IBHOTO yIJia

2. Onpegemrs CKII usMepeHyst TOPU30HTAIBHBIX YIVIOB I10 HeBsI3KaM
He3aBUCUMBIX II0JIMTOHOB, TPOW/EHHBIX B OAWHAKOBBIX YC/IOBUSX. YCTa-
HOBHUTb, K KaKOMY KJIaCcCy TOUHOCTH MapKIIeii/lepcKiX ceTeil MokeT OBITb
OTHeCeHa aHa/JM3upyeMasi CHCTeMa II0JIMIOHOB COIVIACHO TpebOBaHUAM
TexHUYeCKOW MHCTPYKLIMH.

VcxopHble aHHBIE TI0 BapUaHTaM MpUBe/ieHbl B Taos. 1.2.



UcxopHbie gjaHHbIE

Tabawuma 1.1

NQ 61 52 Sl, M SZ, M IT, M Ic, M d, " muHcmp, " msHyCJL ) "
Bap " Al " Al "

1 | 102 00| 11|07 |30|20|02]|00| 22300 | 68,891 | 0,002 | 0,001 40 5 7

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

3 | 171 30 25|52|30|35|36|00| 73,086 | 85,988 | 0,002 | 0,002 45 12 10

4 | 186 00| 1 |41 |00 |29 |44 | 30| 32,123 | 46,857 | 0,002 | 0,001 41 10 8

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

6 | 123 3012 ]11]00]|38]|54]|30] 20,157 | 68,763 | 0,002 | 0,002 50 11 5




7 | 175 00|27 |13 |00 45|08 | 30| 68,763 | 76,607 | 0,002 | 0,001 46 6 7
8 | 178 30| 2 |46 | 30|30 |31|00]| 51,857 | 25,463 | 0,001 | 0,001 50 8 10
9 | 182 00 |21 |27 |00 |37 |48 | 30| 48,187 | 89,921 | 0,002 | 0,002 42 9 5
10 | 166 30 |26|53|30|46| 15|00 | 37358 | 80,638 | 0,002 | 0,001 40 12 7
11 | 155 30| 3 |04|00|21|57|30] 29,746 | 27,139 | 0,001 | 0,001 49 7 12
12 | 95 00|17 | 19|00 | 31| 07| 50 | 30,489 | 51,468 | 0,002 | 0,002 40 10 6
13 | 140 30 20|09 |00|47 |18 |30 22,223 | 25,335 | 0,002 | 0,001 50 8 6
14 | 121 00| 4 |47 |30 | 22|44 | 00 | 84,457 | 72,692 | 0,001 | 0,001 43 7 8




15 | 179 30 18|26 (30|38 |12 00| 27,387 | 35158 | 0,002 | 0,002 48 8 6

16 | 160 00|29 |43 |00 |43 | 55| 30| 24,855 | 68,599 | 0,002 | 0,001 42 10 7

17 | 171 00| 5 |21|00|23]|32] 30| 33,607 | 71,855 | 0,001 | 0,001 44 6 9

18 | 179 30| 13|14 |00 |39 |47 | 30| 26,137 | 30,489 | 0,002 | 0,002 47 9 5

19 | 157 30 22|43 |30|48 |08 00| 51,468 | 12,223 | 0,002 | 0,00150 | 5 9

20 | 170 00| 6 | 51|00 24|24 30| 23,536 | 84,457 | 0,001 | 0,001 43 7 12
21 | 186 00|10 |07 |30 12| 02| 00| 25300 | 60,891 | 0,002 | 0,002 40 5 7

22 | 135 00|20 |25|00| 28| 28| 30| 40,776 | 95,542 | 0,002 | 0,001 49 6 8




23 | 145 30 20|52|30|30|36 (00| 75086 | 82988 | 0,001 | 0,001 45 6 10
24 | 115 00 | 11 | 41|00 | 25| 44 | 30 | 32,123 | 46,857 | 0,002 | 0,002 41 10 8
25 | 145 30| 30|33 |30|44 |28 | 00| 45599 | 96,748 | 0,002 | 0,001 44 5 9
26 | 186 00| 10| 07|30 (12| 02| 00 | 25,300 | 60,891 | 0,001 | 0,001 40 5 7
27 | 135 00 | 20| 25|00 |28 |28 | 30 | 40,776 | 95,542 | 0,002 | 0,002 49 6 8
28 | 145 30 20|52|30|30 |36 (00| 75086 | 82,988 | 0,002 | 0,001 45 6 10
29 | 115 00|11 |41|00 | 25|44 | 30| 32,123 | 46,857 | 0,001 | 0,001 41 10 8
30 | 145 30| 30|33 |30 |44 28|00 | 45599 | 96,748 | 0,002 | 0,002 4 5 9




Tabnwa 1.2
Ncxopnble faHHbIe
TTonuronsl
Ne o fw | o | fw "o | fe | om | e ome | fw | o | fa " | o | e
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 95 9 135 15 139 12 125
19 6 110 10 114 12 156 88 15 174 8 102 12 125
20 8 127 12 125 15 174 102 9 135 15 139 9 108
21 5 101 8 102 12 156 95 12 156 7 95 7 95
22 6 110 7 95 8 127 80 10 142 5 80 9 108
23 6 110 8 102 10 142 88 10 142 8 102 12 125
24 12 156 9 108 10 142 88 7 119 8 102 9 108
25 7 119 6 88 5 101 102 7 119 8 102 9 108
26 5 101 8 102 12 156 95 12 156 7 95 7 95
27 6 110 7 95 8 127 80 10 142 5 80 9 108
28 6 110 8 102 10 142 88 10 142 8 102 12 125
29 12 156 9 108 10 142 88 7 119 8 102 9 108
30 7 119 6 88 5 101 102 7 119 8 102 9 108







3. Onpegenuts CKIT u3MepeHHsi BEPTHUKAJLHOTO yrjia n CrocoboM MpHeMOB TEeOA0JUTOM C (DOKYCHBIM
paccrosiHueM 00beKTHBA fys TOIIMHON FOPU30HTATBHOM HUTH TPYOBI Teo0/MTa b, TOUHOCTBIO OTCUMTHIBAHUS 110
BEPTHKAIBLHOMY KPYTY t U LIeHOU Jie/ieHusl yPOBHS T.

1.3 TeopeTnyeckoe BBeJleHHE

Oo6rast CKIT n3MepeHust TOPH30HTAILHOTO yTJIa OTIpe/eiseTcs 1Mo GopMmyJie:

my==+v(méo2+m’+mi+ml, +m2, | )é (1.1)

6H. yCn

Cocrapnstouue obiieti CKII onpe/esisitoTcst Mo cyieAyonmmM GopMy/iam:

a) CKII ropu30HTaIbHOTO YTJIa TIPU U3MEepPEeHUH CII0COO0M TIPHEeMOB:

m=q| ey o (1.2)

2 2
m m
m=+= _6+2 02 (1.3)
n n

rae n - Yucjao rpruemMoB Uin HOBTOPEHI/II‘/JI;

M - MOTrpeIHOCTb BU3UPOBaHuUs, My =% W Mg =+ 60’ over Ve

12
_ .t

M, - MOTPelTHOCTh OTCYeTa, M=% E;

t - TOYHOCTb OTCUETHOTO MPHUCIIOCOOIeHNST TOPU30HTAIBHOIO KpyTa TeoomuTa, t = 30";

V - KpaTHOCTb Tpy6kI TeogomuTa. Hanpumep, aas 2T30 V =207,

6) CKII 11eHTpUpOoBaHu:

2 2 2

_ p lC IC lT 2 2
m=+-=4—=+—+ S;+S5,—28S,S,cos 3] (1.4)
y V2 Si Si SiS; b t B)

rae p '=206265"".

B) CKII oT HeBepTHKaIbHOW YCTaHOBKY OCH BpaIlleHHsI TeO/0JIUTa:
m,=xié (1.5)
rze i — CKII ycTaHOBKYM OCH BpallleHHsI Teo[0/IMTa B BepTUKa/IbHOe No/oxeHue, i = 0,157;

T- L|eHa fleneHust ypoBHst. Hanpumep, ans 2T30 t=45"".



CKII u3mepeHusi TOPU30HTA/IbHBIX YTJIOB 10 HEBS3KaM IOJIMIOHOB OIPe/IeNseTcs 1o Gopmyrie

n; (1.6)

2 .
rge fﬁl — yT/10Bas HeBsA3Ka I-I'0 IIOJINT'OHa;

N, - 4KCI0 TOPU30HTA/IBHBIX YTJIOB B i-OM IOIUTOHE;

N - uucio nonuroHos.

B cootBeTcTBUU ¢ TpeboBaHussMU TexHuueckoi nHCTpYKImy CKIT w3MepeHUsi TOPU30HTATBHBIX YIJIOB He
JIOJDKHBI TIPEBbIIATh:
- B OTOPHBIX ceTsiX = 20" (C yueToM MOTPeIIHOCTU LeHTPUPOBaHUS Te0J0/IUTa);
- B CbeMOYHBIX ceTsix + 40".

O6mmast CKIT n3mepeHus: BepTHUKAIBHOIO YTJIa OTpe/ieNisieTcsl 1o opmyie:
2 2 2
M+ my+m,
2n

m6:i (1.7)

rge n — 4ncjo rnpuemMos, Il:2;

M, — NorpemHoCcTs oTCcyera, M, ~ ——;

t
3
3,5
t — TOYHOCTb OTCUMTBIBAHKS 110 BePTUKAIbHOMY KpyTy, t=30"";

My - MOrpenIHOCTs BU3MPOBAHUS C YUETOM TOTO, UTO BU3MPOBaHUE MPOU3BOAUTCS He 10 OUCCEKTOpY, a M0 OfHOH
a
y 1bp
TOpPU30HTA/ILHOU HUTHU: Mg = 2—;
f 06
b — TonmuyHa rOpU30HTATBHON HATH T€OJ0/IUTa. J/1s1 BRIUHMC/IEHUH TpuHATE b=0,02 Mm;
fos — okycHoe paccTosiHue 06beKTHBA. [1s1 BLIUMCIEHNH IPUHATS fos=157 MM;

My — TIOTPEIIHOCTh YCTAHOBKHM OCH YPOBHS B TOPU30HTA/ILHOE MOIoXKeHue, my=0,2T;

T — 1|eHa JienieHus1 ypoBHsl. Hanpumep, ais 2T30 1=45"". Ec/iv 1ipy U3MepeHUU YIJIOB HAKJIOHA B KPYThIX TOPHBIX
BbIpabOTKaxX TIPUMEHSICS HaK/IaJHOM YpOBeHb, TO HEOOXOJUMO MPUHHUMAaTbh COOTBETCTBYIOIIee 3HaueHue T
COIJIaCHO TeXHUUYECKUM XapaKTepUCTHKaM.

1.4 KpaTkue MeToANYecKHe YKa3aHHA K BHINO/THEHHIO IPAKTHYECKOH padoThI
IIpu TpapuiOHHOM pellleHUM 3afauu onpefeneHyss CKII n3MepeHsi TOPU30OHTA/IBHBIX YTJIOB 110 HEBSI3KaM
TIOJTUTOHOB C/Ie[lyeT BbIYUC/IeHUsI TIPOM3BOJUTE B (hopMysisipe ciie/[yIOIIero Buja:

Ne HOJIMroHa n; f si f tz?i f ii’i

n

1

ITpakTuueckas padora Ne2
OIIEHKA TOUHOCTU JIMHEMHBIX U3MEPEHUI



2.1 ITesib paboThI

BhInosmHUTL OLIeHKY TOYHOCTHU pe3y/ibTaTOB H3MEPEHHﬁ AJIUH JIMHUH IIyTeéeM BbIYMC/IEHUSA CpeaHnuX

KBaZIpaTUYeCKHUX HOFpemHOCTEﬁ.

2.2 3ajaHue U UCXOHbIe JaHHbIe

1. Beruuciuts CKIT n3Mepenus AyvHb! IMHUM (I, M). e U3MepeHust IPOBO/IU/TUCEH B MPSIMOM U 0OpaTHOM
Harpae/eHusX cTanbHOM pyseTkoit (I', M) ¢ HaTsbkenueM 10 kr. VicxofHble aHHBIe TIpUBeZieHbl B Tabs. 2.1: yron
HAKJ/IOHA JIMHUU (8, ©); ¥ IUIOLa/b MOIEPeYHOro ceyeHus nosotHa pyiaeTku (F, cM?); MOrpeiHoCcTs onpe/ieneHus
TeMIiepaTypsl Bo3zyxa (m;, °); IMHeliHOe cMellleHre TIPOMEeXKYTOUHbIX TOUYeK OT CTBOPA JIMHUM IPU NPOBELIMBaHNU
(m, cm), CKII orcuera 1o pyJsieTKe NMpY W3MepeHWH [JIMHBI OHOTO Tiposieta I' pysieTKo Ha Becy (Mo, MM);

HOrPeIHOCTE M3MePeHHs yIya Hak/IoHa (ms, ).

WcxopHble faHHbBIE

No I, m I'Mm 6 + m, | tm,, | *ms,
BapUaHTa m,°| cm MM "
1 93,01 50 10 09 00 1,5 8 1,5
8
2 82,90 50 28 41 30 5,0 10 1
8
3 49,17 30 20 30 00 2,0 2 1,5
6
4 39,37 30 11 27 00 4,5 3 1
7
5 77,43 30 29 39 30 1,5 5 1,5
0 3
Z
(e
=
o
O
g
6 50,41 30 36 14 30 4,0 6 1 5
0 3
g
5
7 69,65 30 12 51 00 4,5 4 1,5 %
9 (=N
=
s
8 95,47 50 30 03 00 2,5 8 1 ©
8
9 54,52 30 21 57 30 3,5 5 1,5
8
10 73,56 30 13 34 30 4,5 6 1
3
11 91,91 50 31 49 00 2,5 9 1,5
3
12 69,01 30 22 24 00 3,0 3 1

Tabnura 2.1




13 71,14 30 37 01 30 45 4 1,5
0

14 92,63 50 14 29 00| 4,0 10 1
9

15 83,35 30 32 46 30| 5,0 5 1,5
9

16 68,18 30 23 18 30| 3,5 6 1
8

17 76,86 30 15 47 30 45 3 1,5
0

18 58,51 30 33 26 00| 4,0 4 1
0

19 46,60 30 24 11 30 3,0 5 1,5
0

20 51,12 30 38 06 00| 45 6 1
8

21 72,14 30 16 20 30| 25 7 1,5
2

22 84,74 50 34 58 00| 3,5 10 1
3

23 35,52 30 25 08 30 5,0 4 1,5
0

24 51,40 30 39 15 30 20 5 1
7

25 67,41 30 17 50 00| 3,0 6 1,5
3

26 75,53 30 35 29 00 1,5 4 1
7

27 52,08 30 26 36 30 25 5 1,5
3

28 65,15 30 40 25 0o | 3,0 6 1
9

29 71,32 30 18 56 30 1,5 5 1,5
8

30 68,59 30 21 07 0o 20 5 1
1

31 45,15 30 19 43 30| 3,5 7 1,5




E — mogynb FOHra, Kre/cm? 2000000
F — /1011581 MONIEpPeYHOro CeUeHus, CM> 0,26
q —Bec 1 M pyJieTKH, KI/M 0,03
P — HaTsDKeHHe PYJIeTKH, KT 10
+m, — CKII HaTsykeHus py/eTKy, Kr 1

2. Beruuciute npeaBaputenbHoe 3HayeHue CKII wu3sMepenus AMMHBI JUHUM (Mp, MM) HCXOAA M3
TeXHHYECKHX XapaKTepHCTHK NMpU00pa, ec/iM MPOeKTHasA AJIMHA CTOPOHBI B MOJIMTOHOMETPHUYECKOM XOje
coctaBasger 150 M, a HM3MepeHUsA IUIAHMPYeTCS BBINOJHATL C NOMOLILI0 3/J1eKTPOHHOIO TaxeoMeTpa.
HcxopHble faHHBbIE IPUBEAEHBI B Ta0/I1. 2.2.

3. YcTaHOBHTB K/1acC TOYHOCTH U3MepeHHOH A/IMHBI.

Tabnauna 2.2
WUcxopHble faHHbIE
Ne BapuaHTa Mapka Crpana, ¢pupma TouHOCTB JlanbHOCTB TouHOCTB
H3MepeHust JelcTBUs H3MepeHUst
(rop/sepT), " PacCTOAHUSA, MM

1 Ta3 Poccus 4/6 5...5000 (10+5x10°D)

2 3Ta5C Poccun 5 1o 2000 (5+3x10°D)

3 SET500 Sokkia 5 4000 (3+2x10°D)

4 Elta C20 Move oOPT 2 Ao 2500 (2+2x10°D)

5 Elta C20 Sprim OPT 2 Ao 2500 (2+2x10°D)

6 Elta S10 Move oOPI' 1 Ao 2500 (1+2x10°D)

7 Elta R45 OPI 3 Ao 1300 (3+3x10°D)

8 Elta R50 oPT 3 Ao 1300 (3+3x10°D)

9 Elta R55 oPI 3 Ao 1300 (5+3x10°D)

10 Geodimetr 600 IIBenus 5/10 Ao 5000 (5+10°D)

11 R-300N PENTAX 2/6 Ao 4500 (3+2x10°D)

12 NTS 320 SOUTH 2 A0 2600 (2+2x10°D)

13 NTS 350 SOUTH 5 Ao 2600 (3+2x10°D)

14 DTM 352 Nikon 5 2300 (3+2x10°D)

15 DTM 332 Nikon 5 2300 (3+2x10°D)

16 Ta3 Poccus 4/6 5...5000 (10+-5x10°D)

17 3Ta5C Poccus 5 10 2000 (5+3x10°D)

IIpogo/mkeHue TabauLbI 2.2

18 SET500 Sokkia 5 4000 (3+2x10°D)




19 Elta C20 Move OPT 2 Ao 2500 (2+2x10°D)
20 Elta C20 Sprim oPT 2 Ao 2500 (2+2x10°D)
21 Elta S10 Move OPT 1 Ao 2500 (1+2x10°D)
22 Elta R45 oOPI 3 Ao 1300 (3+3x10°D)
23 Elta R50 oPT 3 Ao 1300 (3+3x10°°D)
24 Elta R 55 oPI’ 3 Ao 1300 (5+3x10°D)
25 Geodimetr 600 IIBenus 5/10 A0 5000 (5+10°D)
26 R-300N PENTAX 2/6 Ao 4500 (3+2x10°D)
27 NTS 320 SOUTH 2 70 2600 (2+2x10°D)
28 NTS 350 SOUTH 5 70 2000 (3+2x10D)
29 DTM 352 Nikon 5 2300 (3+2x10°D)
30 DTM 332 Nikon 5 2500 (3+2x10°D)
31 Ta3 Poccun 4/6 5...5000 (10+5x10°D)

2.3 TeopeTuueckoe BBefeHUE
1. O6masi CKII u3MepeHUsi [JMHBI JUHUKM TP HEMOCPEACTBEHHOM ee W3MEepeHHUH CTajbHOW PY/IeTKON
orpe[iesisieTcs 1o (opmyyie:

_ 2 " 2 12 2 2
ml—i\/mk+m prmg+tm +m +mg (2.1
Cocransirorue o061l 0KuiaeMOii OTPeIIHOCTH OTpe/ieNisiFoTcs 1o Gopmyam (2.2-2.7).
[TorpenHoCcTs OT HETOUHOT'O KOMITapUPOBaHUsI PYJIeTKU:

Mg =+myn 2.2)

TJie My - Cpe/Hss KBaJpaThuecKas MOrPelIHOCTL KOMIIApUPOBaHUs py/ieTKU. CTanbHbIe PYy/eTKH KOMIIapUPYIOT C
OTHOCHUTE/TLHOM MOrpelIHocThio He 6osee 1:15000;

n - YKC/I0 OTK/IaAbIBaHuM 11 = l' .

HOFPEH_IHOCTI) H3MepeHud OJHOTO IIP0JIeTa 3a CHET HETOUHOI'O HaTs )KeHUA PYJ/IeTKU:

'

213

mg;
EF 12p3 p

Ip (2.3)
rae E - mogynb FOura (E=2*10° krc/cm?);

F - miomma/p 1ornepevyHoro CeueHts MoJIoTHa pyjeTky, S = 0,26 cvm?;

m,, - OTPeLIHOCTh OIpe/ie/IeHUs] HaTsSDKeHUs pyJIeTKY, m , =1 Ke;

q - Bec 1 noroHHoro Metpa pyJietky, q=0,03 Kr/m;

P - HaTsDKeHKe pyJieTky, p=10 Kr.

[TorpeIHOCTE OT HETOYHOTO YUeTa TeMIlepaTyphl:
m,=lam,, (2.4)
rze o - Ko3¢GULMeHT JTMHeHHOro paciivpeHus II0JI0THA pyieTKu (a1 cramu o = 0,0000115);
m, - TIOTPeIIHOCTh U3MepeHHsl TeMITepaTyphbl.

HOFPEU.IHOCTL OT HETOYHOI'O MMpOBeIIMBaAHUA JIMHUN:

(2.5)

rage m — BeJIMUMHa JINHEMHOI 0 CMeIleHuA.



[MorpelHoOCTL OTCYeTa MO PYJIeTKe:

m —
_ "o
mlo—T\/l. (2.6)
[
HOFpeH.IHOCTb OT HETOYHOTI'O OrpeJe/ieHuA yrjla HAaK/JIOHOB JIMHUNA!
. n%
m;=1Isiné —, (2.7)
p

r7ie § — yroy Hak/IoHa JIMHUY;
Ms — MIOTPEITHOCTb U3MEePEeHHs yriia Hak/IoHa (cM. [IpakTrueckas pabota Nel).

O6ast CKIT uamMepeHust IMHbBI JIMHUY TIPU U3MEPEHUH B MPSIMOM M 00paTHOM HaIlpaB/IeHUSIX OTpe/essieTcst
o opmyyie:
m,
m=t—. (2.8)
I
V2

2. CornacHO HOpPMAaTHBHO-TEXHWYECKWM TpeOOBaHMSIM IIPYM H3MEPeHHH [JIMHBl JIMHUM C [IOMOILbIO
3JIEKTPOHHOIO TaxeoMeTpa Jomnyckaemoe 3HaueHue CKII u3mepeHHs paccTosiHUSL (Mp, MM) OJHUM IIPUEMOM
orpeiesisitoT 110 popmyie (2.9):

—6
mp=a+bx*10 "xD, (2.9)
rfie d — mapameTp, Xxapakrepu3ytomuii cocrapsore CKII n3mepenusi, He 3aBUCSIIHE OT PAaCCTOSIHUS, MM;
b — napamerp, xapakrepusyroumii coctassone CKIT u3MepeHus, 3aBUCALIME OT PAaCCTOSHUS,
D — n3mepsieMoe paccTosiHUE, MM.

3. UTobkI YCTAHOBUTDB, K KAKOMY KJ/IaCCy TOYHOCTH OTHOCUTCA WU3MEDPEHHasd AJIMHaA, HEO6XOAI/IMO BBIUUC/IUTH

m
1 v
OTHOCHUTE/IbHYIO TIIOrPpeIIHOCTb —— W COIIOCTaBUTh 3HaueHue C Tpe6OBaHI/IHMI/I TexHuueckoun HWHCTPYKIUH.

CoryiacCHO HOPMAaTHUBHO-TEXHUUYECKUM TpPeOOBaHUAM 3HAUEHHWEe OTHOCUTE/HHOM MOrPeIHOCTA W3MEPEeHHUs JJIMHbI
JIMHUY B TIO/[36MHBIX MapKIIeWIepCKUX CeTsX He [JO/DKHO TIPeBhIaTh: B OMOpHBIX ceTsix 1:3000; B CheMOUHBIX
ceTsax 1:1000.

[MTpakTrueckasi pabora Ne3
OIIEHKA TOUHOCTH JIMHEMHBIX U3MEPEHUI. OINTPEJE/TEHUE KO3 ®PUIMEHTOB
CJIYYAMHOI'O U CUCTEMATHUYECKOT O BJIMSTHVA TPV JIMHEVHBIX U3MEPEHUSAX

3.1 Lenb paboTbl
Berunc/nte 3HaueHUs KO3(QEOULIMEHTOB CAyYaiHOKO M CHUCTEMAaTHUeCKOrO BIUSHUS W HAa WX OCHOBe
BBITIO/THUTH OL|eHKY TOUHOCTH Pe3y/IbTaTOB U3MepeHHH [JTUH JIMHUM.

3.2 3ajaHue U MCXOAHbIE JaHHbIe

1. Bbruncuth 3HaueHHst KO3 GULMeHTOB CJIy4aifHOTO a ¥ CUCTeMaTHYecKoro b BIusiHUS.

2. Borunomute CKII  u3mepeHHOM J/IMHMM € y4eTOM KO3(QULIMEHTOB C/IydyailHOTO a4 U
cucTeMaTU4yecKoro b BusiHUS.

3.YcTaHOBUTb, K KAKOMY K/1acCy MapKIleiepckux ceTell 110 TOYHOCTH JMHEHHbIX M3MePeHUM MOKeT ObITh

OTHeceHa aHajM3upyeMasl [JIMHA JTUHUU. VICXozHbIe JaHHbIe TIPUBe/eHbI B Tab. 3.1.

Tabsmia 3.1
UcxoaHbie faHHBIE
Ne Ne Inp. loGp. Ne Ne Inp. loGp.
BdpHaAHTA BdpHUdHTA

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 | 159,393

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 | 65158 | 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 | 82908 | 82,884
2 | 69,891 | 69,905 6 | 49,176 | 49,190
3 | 13.766 | 13.763 19 1 | 35520 | 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 2227 | 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 | 8721 | 87,276
3 | 36,599 | 36.606 3 |75537 | 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 | 31375 | 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 | 8530285275
5 | 38,751 | 38,759 2 |73,893] 73916
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 [ 12355 | 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 | 25463 | 25,458 3 |50,402 | 50,416




48,187 | 48,197 69,671 | 69,651

89.921 | 89,903 16,258 | 16,263

37,358 | 37,365 95478 | 9541

80,638 | 80,622 28 75,537 | 75,559

29,746 | 29,752 98,445 | 98,417

12 30,489 | 30,495 18,686 | 18,691
51,428 | 51,418 52,173 | 52,158
12.233 | 12.235 27.400 | 27.408
23,646 | 23,641 65,159 | 65,140
84,457 | 84474 86,152 | 86,177
72,672 | 72,657 29 21,384 | 21,390
13 39,389 | 39,400 45,564 | 45,551
77,430 | 77,408 74,913 | 74,934
50,402 | 50,416 97,668 | 97,640
69,671 | 69,651 19,055 | 19,060
16,258 | 16,263 58,010 | 57,993
95,478 | 95,451 86.151 | 86.176
54,532 | 54,548 65,158 | 65,139
14 72,142 | 72,163 30 27,399 | 27,391

84,743 | 84,719 52,162 | 52,177

24,640 | 24.647 18,675 | 1,670

12,355 | 12,351 98,444 | 98,416

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

QU [WIN|RP|OIN|O(UIR[WIN|FR (N[O UR|WIN[R (U

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

N[O |WINR N[O |U|R(WIN(RD|UTRARWIN[(RD|UT|RA|WN

26,465 | 26,473

3.3 TeopeTnueckoe BBejeHMe
1. OrjeHKa TOUHOCTH JIMHEWHBIX U3MePeHH POU3BOAUTCS 110 PAa3HOCTSIM JBOMHBIX U3MepeHHH.
ITo MHAUSAM, U3MEPEHHBIM B IPSMOM U 00paTHOM HarlpaB/ieHUsIX, ONPeJie/ISIOT X Pa3HOCTH:

di:li_li (3.1)
KoadduupeHT cricTeMaTiiecKoro B/MSIHUS BEIUMC/SIOT 110 (hopmyie:

b=—L (3.2)

V3 KaX[0} pa3sHOCTH UCK/IIOYAIOT CUCTEMAaTHUeCKyl0 COCTaBIISIOLYIO:

di=d,—bl, (3.3)

KoadduupeHnT cirygyaitHOro BAMSHUS OTIPeAesIoT 1o hopmMyiie:

(3.4)

rZie N — YUC/I0 Pa3HOCTeH.

2. CKII uamepeHHO#H 3a/1laHHOM JTUHUU (B Tabs1. 3.1 JTMHUS MTOJUePKHYTA) BLIUUCIISIOT 10 GOpPMYJIE:
m,=+\d’ I+ b*I* (3.5)

,Hf[ﬂ oripefiesieHHs KjaCcCa TOYHOCTH MapKLHeﬁ,E[epCKHX cerei HEO6XOAI/IMO BBIUNC/IUTE OTHOCUTE/IbHYHO

TMOTPELIHOCTh  JJTUHBI ml/ | u cpapHuTL C fOMyCTMMBIME 3HAUEHMAMH COIIACHO TpeGoBaHMAM TeXHMUeCKOit

VHCTPYKLIMH.

3.4 Kpartkue MeTO[UUECKY € YKa3aHUsl K BBITIOTHEHHIO TIPAKTHUECKOH paboThI
ITpu TpaJWLIMOHHOM DeLleHWH 3a/laull BEIYMC/IEHHS CIeAyeT MPOU3BOAUTE B (GOpMYyJisipe CIeyIOLero Brja:

Ne
JIMHU

Lo | |d |b bl |d 4 | d |a

L

1

IMpakTuueckast paborta Ne4



OITPEJE/IEHUE ITOTPEHNIHOCTHU KOOPJWUHAT ITIOCJIEJHEI'O ITYHKTA U JUPEKIITMOHHOTI'O
YI'JIA IIOCJIEJJHEM CTOPOHBI CBOEO/THOI'O TEOIO/TUTHOI' O XOJIA

4.1 Lenb paboTbl

BBINONHUTE OLIEHKY TOYHOCTH CBOOOZHOrO TEOJOJIMTHOrO XO[a, MPOJIOKEHHOTO B TOJA3EeMHBIX T'OPHBIX
BBIPAOOTKAX MyTeM BBIUMC/IEHHs TIOTPELIIHOCTEH TUIAHOBBIX KOOPJMHAT U BBICOTHOM OTMETKU TIOC/IeJHEr0 MyHKTa, a
TAK)Ke MOTPELIHOCTH AUPEKLIMOHHOIO YTIJIa [0C/IeHeHd CTOPOHBIL.

4.2 3apaHue ¥ UCXO/IHbIE TaHHbIe

ITo ropyU30HTAIbHBIM FOPHBIM BBEIPAOOTKAaM IPOJIOKEH TeOAOMUTHBINA X0/, YTJIOBbIE U TUHEHHbIE N3MepeHHs
BBITIOJIHEHBI C TOYHOCTBIO, COOTBETCTBYMOIIeH TpeGoBaHusiM TexXHMYeCKOH HHCTPYKLMM K MapKlledepcKum
OMOPHBIM ~ CeTsIM  (TIOTPeLIHOCTL  U3MepeHust  yrioB  Mg= (20; KO3((UIMEHTH BIMAHUSA CIYYaHHBIX U
CHCTeMaTUYeCKUX TIOrPeLIHOCTeN TPY U3MepeHuH A/uH uHui a=0,0005 m"?, b=0,00005).

TpebyeTcst orpe/ie/UTh:
- TIOTPEeIIHOCTE KOOPAWHAT Y MOTPELITHOCTD I0JIOKEHHs Moc/iejHero nyHKTa K cBoO0JHOr0 Teof0/MTHOTO X0Aa;
- TIOTPEIIHOCTh JUPEKLMOHHOTO YTJia TIOC/IeHel CTOPOHBI CBOOOIHOTO TEOJOTUTHOTO X0/a;
- TIOTPEeIIHOCTD OTpefie/IeHHst BEICOTHOM OTMETKH 1ocsiejHero myHkra K;
- TIOTPEeIIHOCTb KOOPAWHAT TIocsiejHero nmyHkTa K cBob0JHOT0 Teo[0/TMTHOTO X0/a TI0 33/JaHHOMY HallpaBIeHHI0.

4.3 TeopeTuueckoe BBeZileHUE
1. MorpewHoCTb KOoOpAHHAT Moc/ieHero myHKTa K 1o ocsiM X ¥ y TIpF PaBHOTOUHO M3MepeHHBIX yTriax
OTIpeJiesisItoT 110 hopMyIaM:

2 n n
m
Mi:p—fz R?y+azz s,cos’a+b’ L%, (4.1)
1 1

2 n n
m .
M@:p—fz Ri+a’) s;sin’a+b L3, (4.2)
1 1

rie R, R,.y— MPOeKLMM KpaTyalIliuX PacCTOSIHUM OT KOHeyHoro nmyHKTa K [0 i-X TIyHKTOB X0/ja Ha OCH KOODJMHAT
xuy;

(; - MMpeKLUMOHHbIe YTJIbI [-X CTOPOH X0[a;

S; - IJIUHBI CTOPOH X0/ia (TOPHU30HTAbHEIE TTPOJIOYKEHMS);

Ly, L Ky~ TIPOEKLIMM JIMHUM, COeJMHSOIlel MepBblii ¥ KoHeuHbld (K) IyHKTBI TeOJO/IMTHOTO XOfia, Ha OCH

KOOpJMHAT X 1 y.

3HaueHHsl YIVIOBBIX U JIMHeHHBIX BeJIMUMH ONpefie/iAloT rpaduuecky, T.e. HENOCPeACTBEHHO Ha IlIaHe
ropHBbIX BbIpaboToK (puc. 4.1) c yuerom ero Maciraba. BemuuuHEbI RiX,Rina TiaHe 0003HaYarT KpacHBIM
L|BETOM.

Puc. 4.1. CxeMa K TIpeZipacueTy TOYHOCTH KOHEYHOI'0 MyHKTa CBOOOHOr0 TEOA0/IMTHOIO X0/ia

2. O011y0 TIOrpeLHOCTb TI0/I0KeHHST KOHeUHOTo NyHKTa K B 1/1aHe BHIUMCISIOT TI0 (hOpMy/Ie:

Myg=M.+M, (4.3)



C yueToM TOro, UTO XO/IbI 10 BbIPADOTKAM IMPOK/IA/ILIBAIOTCS IBAXK/bI, CPEJHIOI0 TIOTPEIIHOCTh BhIUUCIAIOT
o opmyyie:

M,
= 4 4)
Kcp \/2 ( .
3. OTHOCI/ITQJ’[LHYIO TIOrPpEIHOCTD ITOJIOKEHHS KOHEUYHOI'O IMyHKTa K BBIUKCASIIOT 1O (l)OpMy]'IEZ
M
—_ _Kop
Mo =" (4.5)

rge P — nepumetp xoja.

4. O)ujaeMmyro Mpefe/bHYH0 IOrPelIHOCTh MOJI0KEHUS KOHeUHOro nyHkrta K B IUlaHe BBIUMC/SIOT O
tdhopmyye:

MKOJ!C = 3 M Kcp (46)

5. IorpemHOCTb JUPEKLIMOHHOTO YTI/ia TIOC/IeHeH CTOPOHBI TEOAOUTHOTO XOJa OTHOCUTETBHO MCXOJHOMU
CTOpPOHBI, T.e. TEpPBOM HayajAbHOW CTOPOHBI, TOJyYeHHON B pe3y/bTaTe OPHEHTHPOBaHWs, TPU PaBHOTOYHO
M3MEPEHHBIX YT/IaX OMpeesIsioT 1Mo (hopMyJie:

M ,=mgn 4.7)
rge n — 4ncjo yrjioB TeO40/IMTHOIO X0/4d, y4dCTBOBABIIWX B BBIYUC/IEHUH JUDEKIITMOHHOIO yTJ/ld HOC]Ie,quﬁ
CTOPOHBI X0/Ia.

C yueToM TMOTrpemHOCTr AWPEKLIMOHHOIO YIJia I/ICXO,E[HOI\/’I CTOPOHBLI XOJd maO Mnpyu HEpPaBHOTOYHO U

PaBHOTOYHO M3MepeHHbIX YIJax IOrPelIHOCTb AUPEKLIMOHHOTO yrJja IMoc/efHel CTOPOHBI TEOZOJUTHOIO XOZa
OTpe/le/IsIF0T COOTBETCTBEHHO M0 (hopMyJIaM:

I=n
_ 2 2
M, =+\mi+ Y my (4.8)
i=1

Mcm:i\/mio+nmz 4.9)

6. IlpespacueT MOrpemHOCTY TMOJOKeHWs KOHeyHoro myHKTa K oTHocuTe/nbHO MCXOAHOTrOo MyHKTa 1 1o
BBICOTe HAa OCHOBE pe3y/bTaTOB T'eOMETPUYeCKOr0 HHBEIUPOBAHUS [0 TOPHBIM BBIPAOOTKaM BBITOMHSIOT
cleyroLMM obpasom.

Kak w3BecTHO, cpefHsis TIOTPEIIHOCTH IIOJIOKeHHWsT KOHeyHoro myHKkTa K COCTOMT W3 TorperiHocTed
n3MepeHus TyOUHBI IAXTHOTO CTBOJA M, . Y MOTpeIlHOCTel HUBENIMPOBAHUs Ha TMOBEPXHOCTU MMy U B IIaxTe

m,

we

2 2 2
MZZ\/mhcm+mhn+mhw (4.10)

B faHHOM 3aZlaHMM TOTPeIIHOCTh HUBEJVMPOBaHWS Ha IOBEPXHOCTHM He yuuThiBaeTcsl. Cre[joBaTesbHO,
o0111asi cpe/iHSSI TIOTPEIIHOCTD TIOI0XKEHHsT KOHeUHOro MyHKTa K 1o BbicoTe:

_ 2 2
M,=ym, .+m,, (4.11)
rje M, ., - TOTPeIIHOCTh Nlepe/jaul BLICOTHOM OTMETKH Yepe3 IIaXTHBIN CTBOJT;

m; , - morpenHoOCTs reoMeTpPUYeCKOr0 HUBEIMPOBaHUS B IIAXTe.

HOFpemHOCTb rnepegavyu BBLICOTHOM OTMETKU yepe3 LIAXTHBIA CTBOJI npru [ABYKPAaTHOM HW3MepeHUU
OTIpe/iefIsIIOT 10 (opMyJie:
m, =2 (4.12)
hem ™~ - .
32

rae A h=0,0003H, M - fonycTUMOe pacxosk/eHue Mexy ABYMs He3aBMCHMBIMH Mlepe/jadaMy BLICOT;
H - rnybuHa 1maxTHOro CTBOJIA, M.

CpefHIOI0 TIOrPelIHOCTh TeOMeTPUYeCKOTO0 HUBEJIMPOBAHWS TIpYU  JBYKPAaTHOM BBIIOJIHEHWH paboT
OTIpeZiesIsItoT 110 hopmyiie:

Ah,
m, =
hw 3\/5

rge A hw - AOITYCTUMBbIe HEBA3KH HHUBE/IMPDHBIX XO/J0B B IIaXTe.

(4.13)

TexHUUeCKON WHCTPYKLMEeH YCTaHOBJ/IEHO, UTO MPU TeOMeTPUUYeCKOM HUBETUPOBAaHUM B IIaxTe JOMyCTUMast
HeBsI3Ka X0/a He [I0/DKHA NpeBbIiaTh 5() \/ L ,mm, rae L - qyiviHa Xofa, KM.
O>xkyZiaeMast ipefieibHasi IIOrPeIIHOCTh M0JI0XKeHUsI KOHeuHoro IyHKTa K 1o BeicoTe:



MZOJK:‘?)MZ (414)

7. IlorpenHoCTh KOHEYHOTO MyHKTa K 110 3aJaHHOMY HaripaBeHUI0 (TTeprieHANKYISPHOMY OCH BBIPabOTKU
X') TIpY paBHOTOYHO M3MepeHHBIX YTJIax BBIUMC/SIOT 110 (hopmyie:

2 n n
z_mB 2 2 2 212
MX,_?Z R, +a D s,cos’a+b L, (4.15)
1 1

raoe Riy - MpOeK1n KpOTqaﬁmnx paCCTOHHI/Iﬁ OT KOHEUHOTI'O IMyHKTAd K pife] i-X TOUeK X0Ja Ha OCb KOOpAWHAT y',’

L . - npoexuust 3ambixaroneii xozja Ha 3ajaHHOE HAIIPAB/IEHHE;

'

;- YCJIOBHBIE NUDEKIIMOHHBIE YTJIbI i-x CTOPOH XOoJa.

r

YcsioBHas cucTeMa KOOpAWHAT X'y' CTPOUTCS TakuM 00pa3oM, 4TOOBI LIEHTP CHUCTEMBI KOOPJWHAT X'y
pacriosiarasacsi B KOHeUHOM IyHKTe TeoZoMTHOro xozia K, a ock X' OblIa COBMellieHa C 3a/laHHBIM HarlpaB/ieHHeM, B
JAHHOM CJIyuae - HarpaBJieHHeM, TIepIieHANKY/ISIPHBIM OCH BbIpabOTKH.

4.4 KpaTrkue MeTo/JHUECKHe YKa3aHHA K BBINMO/JIHEHHUI0 MPAKTUYECKO# padoThI

Ipu TpaJUIIMOHHOM peIlleHWH 3a/laud Ha IjlaHe TOPHBIX BeIpaboToK M 1:1000 BBIMOHUTE MTPOEKTHPOBAHKUE
teopomutHoro xofa (1...K). PaccrosHusi MeX[y TMyHKTaMU B TOPU30HTA/JbHBIX TOPHBIX BbIpabOTKax
pekomeHzyeTcs NpUHATH 0T 60 1o 100 m.

HauyeHUusa iy . S:COS o, S~Sin (X ; BBIYUC/IMTh B (DOpMYJIdApe Ceayroiiero Byaa:
3 R, Rfy ;cos’a; ;sin’ pMysp you

2 2 .2 2 .2
R, | R, | R, R, |Si a; cos“a; | sin"a; | s;cos” a;| s;sin” q;

) ) ) z

” ,
3HaueHUs Z Riy’ , Z sicoszai BBIUHC/IUTE B (JOPMyIsipe C/leAyIOmiero BI/a:

2 ! ! 2 2
R, R: . Si Qa; cosa; | cos‘a; | s;cos a;
iy

[MpakTueckas pabora Ne 5

OIIEHKA TOYHOCTHU TPUT'OHOMETPUYECKOI'O HUBE/IMPOBAHUSA

5.1 Lenb paboTsI

BrimonHuTh OLIEHKY TOYHOCTH BUCAYEr0 XOJd TPUIOHOMETPUUECKOrO0 HHBEJIMPOBAHUA, HpOﬁAEHHOFO B
NnpsAMOM U 06paTHOM HartpaBJ/IeHUAX B ITOA3EMHBIX 'OPHBIX Bpra6OTKaX, IMyTeM BBIUYMC/IEHWS TTOI'PEITHOCTH BBICOTHL
rnoc/jeaHero IyHKTa.

5.2 3ajaHue U NCXO/JHbIE /JAaHHbIEe

ITo HaK/JIOHHOW TOPHOW BbIpAaOOTKE MpOJIOXKEH X0 TPUTOHOMETPUYECKOTO HUBEIMPOBaHUS B TMPSIMOM U
oOpaTHOM HarpaB/eHUsiX. [IOrpelHOCTH W3MepeHHs BLICOTHI MHCTpyMeHTa M; U curHanoB My COCTaBW/IA:
m,=m, =2 mm.

Koadduiments! cucremarudeckoro (b) u ciaydadiHoro (a@) BMSHUS TIPU W3MEPEHHH [JIMH COCTaBJISIOT
cootBercTBedHO 0,0001 1 0,0015 M'. BepTHKa/ibHbIe YI/Ibl U3MEPSANIUCH OJHUM I0/HBIM [IPUEMOM.

Brruncnuth TMOrpeInHOCTh OrpeaeeHus BBICOTHOM OTMETKH TMoc/jeAHero IMyHKTa X04a ¥ CDAaBHUTH Pe3yJ/ibTaT
C HOPMATUBHO-TEXHUYECKUM A0ITyCTUMbIM 3HAY€HHWEM COTJIaCHO TpE6OBaHI/I${M TexHUuecKoun HWHCTPYKLUWHA.



5.3 TeopeTruueckoe BBefeHUE
B cooTtBeTcTBUU C TPE6OBaHI/IHMI/I Texuudeckoi HWHCTPYKIMKX TeXHUYECKOe HUBE/JIMPOBAHWE BBLITIO/THAKOT I10
Bpra60TKaM C YyIVIOM HaK/IOHa [0 5°, TpI/IFOHOMETpI/ILIECKOE HUBE/IMPDOBAHWE BBLIMMO/IHAIOT I10 HAK/IOHHBIM
BBIPAGOTKaM C O/JHOBPEMEHHBIM TIPOJIOKEHHEM TEO/IOJIUTHBIX XO/I0B.
[TorpemHoCcTh BBICOTHOH OTMETKH TIOCJIEAHEr0 IMYHKTA TPUTOHOMETPHUUECKOTO XO/ad BBIYHC/SIIOT 110
tdhopmye:
mizs ST 2 2. 2% 2 RN
M§:—22 [ cos"6,+nm;+nm;+a Zlisin 6+b Zlisindi > (5.1)
p 1 1 1

T/ie N - KOJIMYeCTBO MyHKTOB X0/]a, HA KOTOPBIX MIPOBO/IW/IMCH COOTBETCTBYIOIIME U3MEepPeHus;
; - naxnonmast gymana cropoms! xopa;

d;- YT'OJ1 HAKJIOHA CTOPOHBI;

M - MOrpemHOCTb U3MepeHust BepTUKaIbHOro yria (cM. IlpakTryeckas pabora 1).

ITpyu HUBE/TMPOBAHUH B IIPSIMOM M 00paTHOM HalpaB/ieHUsIX TIOTPEIHOCTb OIpe/ie/ieH s BBICOTHOM OTMETKH:
. M,
M,=—"*% (5.2)
V2

5.4 KpaTkue MeToAHYecKHe YKa3aHUsA K BBINO/JIHEHHIO 1a00paTopHOH padoTsl

ITpy TpafMLIMOHHOM peILeHHH 3a/laudl Ha T/IaHe TOPHBIX BbIPaboToK M 1:1000 BBINMOIHUTE POEKTUPOBAHKE
TeogomuTHOro xofa (1...K) mo ykmony ¢ mageHuem O6=40°. ['OpPU30HTa/bHbIE PACCTOSHUS MEXKY TyHKTaMH
peKoMeH/lyeTcsl IpUHATH B npefienax 50...70 M.

BbruniciieHusi Mpon3BoUTL B QOPMYJIsipe CiIefIyIoLero Bu/ja:

Ne cTopoH [ J, sinéd, [;sin 6, I;sin’$, cos 6, l.cosé, I cos’§,;

P P P
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