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PabGouass mporpamma cocraBneHa Ha ocHoBe PI'OC BO - coemuanurer 1o
cnenuanbroctu 21.05.04 T'oproe neno (mpukas MunoopHayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouas nmporpaMMa paccMOTpeHa M 0J00peHa Ha 3acelaHuu Ka(bez[pbl [eonoruu,

MapKILIEHIEPCKOro [eNa 1 000ralleH s MOIe3HbIX HCKOMAeMbIX s
27.02.2025, mpotokon Ne 4 /Jf _—

3aB. kadempoi WA .Tpummun

PaGouast mporpamma ogoOpeHa metoauueckord komuccuen MWL uT

07.02.2025 r. nmpotokois Ne 4
[Ipencenarens % U.A. IleiTanes

Pabouvas mporpamma cocraBiieHa:
noteHt kadenpsr 'MIAuOI1HA,

Peuensenr:
BEAYIINH CIICIUAINCT MAPKIICHIEPCKO-T€OIC3HUECKON CITYKOBI
00O «Marnutoropckasi MapKIIeH1epCKO-Te0/Ie3NIeCKasi KOMITAHHS ,

10./1. MaBpun




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa u o100peHa s peanm3anuu B 2026 - 2027
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eororum, MapKIieaepcKoro neina u 000rameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'putiiun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena st peanusanuu B 2027 - 2028
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eonorum, MapKIeiaepcKoro aeia u 000orameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'putiiun

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl [ eooruu, MapKIIeHIepCKOro J1ena U 000TraiieHus

[Iporokon ot 20 . Ne

3aB. kadenpoit I/I.A.?pI/IHII/IH

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro 1ena U 000raiieHus

[Iporokon ot 20 . Ne

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

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM o1y Ha 3acefanuu kadeapsl ['eonoruu, MapKIIeHAEpCKOro aena u 000TaieHus

[Iporokom ot 20 . Ne

3aB. xadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM o1y Ha 3acefanuu kadenpsl ['eonoruu, MapKieiiiepckoro aeiaa u 00orameHus

[Iporokom ot 20 . Ne

3aB. xadenpoii I/I.A.?pmmxm

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ojoopena i peanmsanuu B 2032 - 2033
y4eOHOM TOJly Ha 3aceanuu Kadeapsl ['eonoruu, MapKIIenaepceKoro aena u 00orameHus

IIporokom ot 20 . Ne
3aB. kadeapoii N.A. I'puiun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

st ropHOro  WHXKEHepa-MapKIIeHaepa aHaIW3 TOYHOCTH  MapKIIEHAEPCKO-
reoJIe3NYeCKUX H3MEpPEeHUN SBIsIeTcs BaKHEWIIedl W3 AUCUUIUIMH. BoBpeMsi BBISBICHHBIC
OIMOKKM TpU  MapKUIIEHIEPCKUX  M3MEPEHUSX U  MPaBUIBHO  3alpOCKTUPOBAHHBIC
MapKIICHIEPCKUE CETU SBIAIOTCS OHOW W3 MPEANOCHUIOK pallMOHAIBHON U 0e30IMacHOi
pa3paboTKu MECTOPOKACHHUS.

Llenbto mpenojaBaHusi AUCHUIUIMHBI SBIISETCS (GOPMUPOBAHUE Y CTYACHTOB MPOYHBIX
3HaHUA 00 aHajdM3e U OLEHKE TOYHOCTH pe3ylIbTaTOB MAapKIIEHIePCKO-TE€0Ie3UUECKUX
M3MEepEeHUi, MPUBUTHUS HABBIKOB BBIMOJIHEHHS] HEOOXOAUMBIX BHIYUCICHUI.

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucuummHa AHamu3 TOYHOCTH MapKIIeHaepckux paboT BXOAUT B 4YacTh y4eOHOTO
wiaHa (QopMUPYeMyl0 YYacTHHKAaMH OOpa3OBaTEeIbHBIX OTHOLICHHH 00pa3oBaTeNbHOM
IIPOrPaMMBlI.

Jnsg  u3yyeHMs — JUCHMIUIMHBI ~ HEOOXOAMMBI — 3HaHUS  (YMEHHUs, BIIAJICHUsA),
c(OpMHPOBAHHBIE B pPe3yJIbTaTe U3YUEHUs TUCLMILUIMH/ IPAKTUK:

I'eonesns u mapkuienaepus

®dusnka

3HaHus (YMEHUs, BJIaJICHUs), IOJyYEHHbIE IPU U3YYE€HUHU JAHHON TUCHUIUIMHBI OynyT
HEOOXOAUMBI JJIs1 U3yYCHHS JUCUUIUINH/TIPAKTHK

Mapxkueiiiepckoe odecriedeHre 6€30MacHOCTH BEIEHUS TOPHBIX padoT

3 Komnerennun ody4uaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHILIMHBI (MOAYJIs1) M IVIAHUPYeMble Pe3yJIbTAThI 00y4eHHUs

B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI (MOIYIS) «AHAINU3 TOUHOCTH
MapKIeHaepckux padoT» o0yJaromuics 10HKeH o0s1afaTh CIeAYOIMMU KOMITETEHIIUAMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

I1K-1 Crioco6eH BBINONHATh MHKEHEPHO-TE€0/1€3MYEeCKHE U3bICKaHNs, IUIaHUPOBATh Pa3BUTHE
TOPHBIX pabOT, OCYLIECTBIATh MapKIIEHAEpPCKH KOHTPOJIb COCTOSIHUS TOPHBIX BbIPAOOTOK,
3aHUN COOPYXKEHUI M 3€MHON IOBEPXHOCTH HAa BCEX ATAllax OCBOCHHUSA M OXpaHbl HEIp C
o0ecreyeHreM MPOMBIIUIEHHOM U 3K0J0rHYecKoi 6€30MacHOCTH

IK-1.1 CocraBisieT MPOEKThl NPOU3BOACTBA MAPKIIEHAEPCKUX M TE€0NE3UMUECKUX
paboT, OCYIIECTBISAET KOHTPOJIb 32 BHITOJHEHUEM M3BICKATENIbCKUX PA0OT

[1K-1.2 [Inanupyer pa3BUTHE TOpPHBIX pPabOT M KOHTPOJUPYET COOTBETCTBUE
(bakTHYECKOro pa3BUTUSI TOPHBIX padOT MPOEKTaM U KaJeHIapHbIM IJIaHAM

I1K-1.3 OO0OCHOBBIBACT U HUCIOJIB3YCT MCTOABI TCOMCTPHU3ALIUN U ITPOTHO3UPOBAHUA
pa3sMCIICHUSA Ioka3areiei MCCTOPOKACHUSA B IPOCTPAHCTBEC

[1K-1.4 AHanu3upyeT Y THUIH3UPYET YCIOBHs pa3pabOTKU MECTOPOKICHUN
I0JIE3HBIX UCKOMAEMBIX JUISl UX KOMIIJIEKCHOTO UCIIOJIb30BAHNUS, BBIIIOIHSET
pa3IMyYHbIE OLIEHKU HEAPOIIOIb30BaHMS

[IK-2 CnocoOeH  BBINONHATH  MapKUIEHIEepCKO-Teo/ie3udecKkue  paboThl,  OMpPENeNsTh
MIPOCTPAHCTBEHHO-BPEMEHHBIE XAPAKTEPUCTUKU COCTOSIHUS 3E€MHOM IOBEPXHOCTH M HEIp,
TOPHO-TEXHUYECKUX CHUCTEM, TIOJ3€MHBIX M HA3eMHBIX COOpPY)KEHHH U O0TOOpaxarb
MH(OPMAIHIO B COOTBETCTBUM JEHCTBYIOIIMMU HOPMAaTUBHBIMU JJOKYMEHTAMU

[IK-2.1 Hcnonb3yeT 3akOHBI U WHBIE HOPMATHBHBIC NMPABOBBIE aKThl B 00JaCTH
TCOJIOTUYECKOTO  HM3Y4YCHHs, WCIIOJNB30BAaHMSI W OXpaHbl HEIp U
OKpY’KalolIel Cpeibl; HOPMAaTUBHBIC TIPABOBBIE AKTHI, PYKOBO/ISIIINE,




METOAMYECKHE U HOPMATHBHBIC MaTEpHUalbl, KacalOIIUeCs NeATeTbHOCTH
MapKIIEHIePCKOM CITyXKOBbI;

[K-2.2 OcymecTBisieT He0OXOMMbIE MaPKIICHIEPCKUE KaMepAIbHBIE U TIOJICBBIC
paboThI, 0POPMIISET TPOU3BOACTBEHHYIO TOKYMEHTAIIHIO U OTYETHOCTh

[1K-2.3 Hcnonb3yer  reonH(OpMAMOHHBIE  CHUCTEMBI  JUISI  BBIIIOJIHEHUS
MapKIIEHIePCKUX paboT

[K-2.4 YcTaHaBIMBaeT MPUTOTHOCT FEOIE3UYECKOT0 000PYIOBaHUS U MPUOOPOB

K pabote

IIK-3 CnocobeH OpraHu30BBIBATH JIEATEIBHOCTh IMOAPA3JCICHUNA IO MapKIIEHIepCKOMY
00ECTIEYCHUIO HEAPOIIOJIL30BAHMS

[1K-3.1 Pa3pabarbiBaeT M JOBOJAUT [0 HUCIHOJHUTENEH HapsiAbl M 3aJaHUs Ha
BBIIIOJTHEHNE MApKUIEHIEPCKUX paboT
I1K-3.2 OcymiecTBisieT KOHTPOJIb KayecTBa paboT M 0OecnednBaeT MpaBUIIbHOCTh

KX BBIIOJHCHUA UCIIOJTHUTCIISIMU




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUILUIMHBI COCTABISIET 3  3adeTHbIX eaunull 108 akaj. yacoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 6,4 akaJ. 4yacos:
— ayuTopHas — 6 akaJl. 4acos;
— BHeayauTopHas — 0,4 akaj. 4acos;

— camocTosTenbHas pabora — 97,7 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

dopma aTTeCTaLMH - 3a4€T C OUECHKON

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
S B
B aKaJ. yacax 15 591 KOHTPOJIS
Pasnen/ Tema 2 ( A ) =l = . P Kon
> 3 © | caMOCTOSITEeNBHON |  yCIEeBAaEMOCTH U
JUCIUATITAHBI N [~ . KOMIIETEHIIHH
(S paboThI MIPOMEKYTOUHOM
na6. | mpaxr. [ €8
Tex. s aTTecTalnun
3aH. 3aH. O =
1. OnieHKa TOYHOCTH MOJIOKCHUS
MYHKTOB MapKIIEHIePCKON
OTIOPHOM CEeTH
1.1 OOG11He MOJ0KEHHUS.
Ilorpemnoctu koop-auHAT
MOCTIEAHEN TOYKH
CBOOOIHOIO IIOJIH- Wzydenne TIK-1.1, TIK-
TOHOMETPHUYECKOTO XO/a B OCHOBHOMH U 1.2, IIK-1.3,
. Brinonnenue u
3aBUCUMOCTH OT JIOTIOJTHUTELHOU TIK-1.4, TIK-
3aImTa
MOTPEIIHOCTH U3MEPEHUS 1 8 JUTEPATYpPHI 110 . 2.1, 1IK-2.2,
MPAaKTUYECKOM
YIJIOB U JUIMH. JUCIUIIINHE, TIK-2.3, TIK-
paboThI
IlorpemHocTs nonoxxeHus KOHCIIEKTa 2.4, T1IK-3.1,
MOCTIEAHEN TOYKH JIEKIIMI TIK-3.2
CcBOOOIHOIO
MTOJTUTOHOMETPUIECKOTO
xoza
1.2 BinsiHME OTPENIHOCTH
HMCXOJIHOIO TUPEKIIMOHHOTO
JIOTO JIPCKIL Usyuenne TK-1.1, K-
yIJa Ha OIIHOKY TOJIOKEHHS .
N 4 OCHOBHOM U 1.2, IIK-1.3,
MOCJIEIHEH TOUKH . Brimoanenue u
CBOBOIHOTO X0/1a JIOTTOJTHUTEILHOM samuTa TIK-1.4, TIK-
’ 1 1 8 JIUTEPATYPHI 110 . 2.1, TIK-2.2,
ITorpemnocts MIPAKTUIECKON
HPEKIMOHHOI0 yria 000k JUICIVILIHHE, a00ThI TIK-2.3, ITK-
?T(E) OHBI CBOGO I}-;Zro KOHCIIEKTa p 2.4, T1K-3.1,
p A JICKIIUH TIK-3.2
TIOJIMTOHOMETPUIECKOTO
xoaa
1.3 Cpennue
KBaJIpPaTUYECCKUE Nzyuenue IK-1.1, TIK-
MOTPENIHOCTH KOOPANHAT OCHOBHOM 1 1.2, TIK-1.3,
. Brimonaenne u
MIOCJIETHETO IYHKTa JIOIIOJIHUTEIIbHOMN TIK-1.4, TIK-
3aIlnuTa
MOJUTOHOMETPUUECKOTO 1 8 JUTEPATYpPHI IO . 2.1, TIK-2.2,
MPAaKTUYECKOM
X0J1a IpU HAJIMYHUH JIUCLMILINHE, TIK-2.3, TIK-
N N paboTHI
HavyaJIbHOM ¥ KOHCYHOM KOHCIICKTa 2.4, TIK-3.1,
rupocropoH. CKII JeKIUH IK-3.2

ITOJIOKCHHUA ITOCIICIHETO




MYHKTa
HOJIUTOHOMETPHIECKOTO
X0/1a, UMEIOIIETr0 HECKOIBKO
rupoctopoH. [lorpemHocTts
TMIOJIOKEHUS TTOCIIETHETO
MIyHKTa THPOTIOIUTOHA.
Ilorpemuocts
JTUPEKIHOHHOTO yTJIa 000
CTOPOHBI
HOJIUTOHOMETPHIECKOTO
XO0/1a TIPH HaJIWYUH NIEPBOU U
MOCIIeTHEH TUPOCTOPOH

1.4 CKII xoopauHat 060 Wzyuenne IK-1.1, IIK-
BEPLIMHBI yPABHEHHOIO OCHOBHOI1 1 1.2, TIK-1.3,
. Brimonuenue u
[IOJIMTOHOMETPUYECKOIO JOTIOJIHUTEIbHOM sammTa I1K-1.4, TIK-
xona. CKII nonoxenust 8 JTUTEPATYPHI 110 . 2.1, TIK-2.2,
- NPaKTHYECKOU
TOCIIETHEH TOUYKU JHCITUIIIINHE, I1K-2.3, TIK-
paboThI
CBOOO/THOTO BBITSIHYTOTO KOHCIIEKTa 2.4, TIK-3.1,
PaBHOCTOPOHHETO XOJIa. JeKIHiH I1K-3.2
1.5 Hakonnienune
MOTPEIIHOCTEH B X01aX Wzyuenue IK-1.1, TIK-
TEOMETPHUYECKOTO U OCHOBHOM U 1.2, IIK-1.3,
. Brinonnenue n
TPUTOHOMETPHUIECKOTO JTOTIOTHUTETHHON [IK-1.4, TIK-
3almra
HUBEJIMPOBAHHUS. 0,5 8 JTUTEPATYPHI 110 . 2.1, TIK-2.2,
. NPaKTHYECKOU
Hakonnenue norpentnocreit JUCIUIIINHE, AGOTEL IK-2.3, TIK-
B X0Jax KOHCIIEKTa P 2.4, I1IK-3.1,
CBETOJIAIbBHOMEPHOM JeKIUI [K-3.2
MOJIMTOHOMETPUH
HWroro no pazaeny 2,5 40
2. Ilpeapacyer NorpenHocT!
CMBIKaHHsI BCTPEYHBIX 3200€B
2.1 O6mue cBeneHus o W3zyqenne IK-1.1, ITK-
cOoMKax U ux OCHOBHOM 1 1.2, [IK-1.3,
o N Brimonnenue u
MapKIIeHIepCKOM JTOTIOTHUTETHHON [IK-1.4, TIK-
3almra
obecnieuenuu. [Ipeapacuer 0,5 8 JIUTEPATYPHI 110 . 2.1, TIK-2.2,
9 MPaKTHYECKOU
MOTPUIHOCTH COOWKU JHCIUIIIINHE, AGOTEL I1K-2.3, TIK-
BCTPEUYHBIX 3a00€B KOHCIIEKTA P 2.4, TIK-3.1,
BBIPAOOTOK OAHOM LIaXThI JEeKUUN IK-3.2
2.2 Tlpenpacyer HeCOOMKH Wzyuenue [K-1.1, TIK-
BCTPEUHBIX 3a00€B TIpH OCHOBHOW 1 1.2, TIK-1.3,
. Brimonnenue u
TIPOBEIEHUH BHIPAOOTKHI JIOTIOTHUTETHHON samra [IK-1.4, TIK-
MEXy Pa3HBIMHU IIAXTaMH. 8 JIUTEPATYPHI 110 . 2.1, TIK-2.2,
o MPaKTUYECKOU
IIpenpacuer HecOoiKku npu JTUCITUILTHHE, [IK-2.3, TIK-
paboThI
MIPOBEICHUH BEPTUKAIbHBIX KOHCIIEKTa 2.4, TIK-3.1,
TOPHBIX BBIPaOOTOK JIeKIUI [K-3.2
HWroro no pazaeny 0,5 16
3. AHanu3 opueHTUPOBaHUs
MIOJI3€MHBIX CeTel
3.1 OpuentupoBanue Uzyuenue [K-1.1, TIK-
MOJI3€MHBIX CETeH depes OCHOBHOM 1 1.2, TIK-1.3,
. Brimonnenue u
IITOJILHY WX HAKJIIOHHEIC JIOMOJHUTEILHOM I1K-1.4, TIK-
3almrTa
ctBoJbl. [lorpenHocts 8 JIUTEPATYpPHI 110 N 2.1, TIK-2.2,
MPaKTHYECKOU
TeOMETPUUECKOTO JIUCUHILIAHE, I1K-2.3, TIK-
paboThI
OpHEHTHPOBAHUS Yepe3 KOHCIIEKTa 2.4, TIK-3.1,
OJIMH BEPTUKAJIBHBIA CTBOJ JIEKIIAH [1IK-3.2
3.2 IlorpemHocThb W3zyyenue IK-1.1, IK-
OpHUEHTHUPOBAHUS OCHOBHOM 1 Brinmonnenue n 1.2, TIK-1.3,
MOJI3€MHBIX CETeH depes JBa 73 JIOTIOTHUTETBHON 3amuTa [IK-1.4, TIK-
BEPTHKAJIBHBIX CTBOJIA. ! JUTEepPaTypHI MO TIPaKTHIECKOI 2.1, 1IK-2.2,
KonTtpons opuentupoBanms JIUCITUILTHHE, padoThI [IK-2.3, TIK-
MOJI3eMHBIX CeTel uepes KOHCITEKTa 2.4, TIK-3.1,




JIBa BEPTUKAJIbHBIX CTBOJIA JICKIUI I1K-3.2
Htoro mo pasneny 15,3
4. TouHoCTH M3MEPEHHIA
N3yuenne [IK-1.1, IIK-
4.1 dakropsl, OCHOBHOI 1 1.2, IIK-1.3,
o Brimonnenue u
OTIpEIETISIOTINE TOYHOCTh JIOTIOTHUTETHHON [IK-1.4, TIK-
7 3aluTa
u3MepeHuid. [lorpenrHocTs 6 JIUTEPATYPHI 110 N 2.1, TIK-2.2,
MIPAKTUYECKOH
W3MEPEHHSI YTIOBBIX JTUCITUILTHHE, aGOTHL [IK-2.3, TIK-
BCJIUYHH. KOHCIIEKTa p 2.4, TIK-3.1,
JIEKIIAH I1K-3.2
Nzyuenne [K-1.1, TIK-
4.2 TlorpemHocTs o ;
H3ME erlfnﬂ CTOPOH OCHOBHOH 1 Brmonaenne u 1.2, IIK-1.3,
HOI[SSMHLIX HOJFI)I/IFOHOB AOTIONHHTEILHOR 3aluTa TK-1.4, TIK-
) 6 JTUTEPATYPHI 110 . 2.1, TIK-2.2,
IlorpemnocTs onpenenexHus TIPaKTHIECKOM
KOOPJIMHAT CITyTHUKOBBIMH AHCIHUILTHHE, padoThI IIK-2.3, IIK-
CHCTeMAMI KOHCIIEKTa 2.4, I1IK-3.1,
JICKITUHA I1K-3.2
Wroro no pazneny 12
5. IIpenpacueT TOUHOCTH
MOJIOKEHUS ITYHKTOB
MapKIIEHepPCKUX ceTel
5.1 O6uue cBeneHus.
OnpenerneHue MorpenHocTu
MTOJIOKEHUS KOHEYHOTO
MyHKTa CBOOOIHOTO
TIOJIMTOHOMETPUIECKOTO Nzyuenne [IK-1.1, TIK-
X0J1a C y9eTOM OCHOBHOM 1 1.2, IIK-1.3,
. Brimonnenue u
MIOIPELIHOCTHU JIOIIOJIHUTEIIbHOMN [IK-1.4, TIK-
3aIIUTa
OpPUEHTUPOBAHUS E€TO 6 JIUTEPATYpPBI 110 N 2.1, 11IK-2.2,
N TIPaKTHIECKOM
[IEPBOM CTOPOHBI. JUCLUIIMHE, I1K-2.3, TIK-
paboTsI
Onpenenenne NOrperrHocT! KOHCIIEKTa 2.4, TIK-3.1,
IOJIOXKEHHSI KOHEYHOTO JEKIUI I1K-3.2
MMyHKTA
TIOJIMTOHOMETPHUIECKOTO
X0J1a, pa3JeIeHHOTO Ha
CEKIMH THPOCTOPOHAMH.
Nzyuenne IK-1.1, TIK-
5.2 IlpenBapurenpHas OCHOBHOM 1 1.2, TIK-1.3,
" Brimonnenue u
OLIEHKA TOYHOCTHU CMBI- JIOTOJIHUTEIBLHON I1K-1.4, TIK-
3aIIUTa
KaHHUs 32a00€B, IPOBOJUMBIX 8,4 JIUTEPATYpPBI 110 N 2.1, 11IK-2.2,
N TIPaKTHIECKOM
B IIpeJiesIax OJHOM IIaXThl U JUCLUIIMHE, I1K-2.3, TIK-
paboThI
U3 pa3HbIX [aXT KOHCIIEKTa 2.4, TIK-3.1,
JIEKIIAH T1IK-3.2
Hroro mo paszeny 14,4
HWroro 3a cemectp 97,7 320
HToro no nuCuMIUIMHE 97,7 3a4eT C OLIEHKOM




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

1. TpagunuoHHble 00pa30BaTENbHBIE TEXHOJIOIMM OPUEHTHUPYIOTCS HAa OpraHU3alUio
00pa30BaTEeNLHOrO  Ipolecca, MPEANONAraloly0 MpsAMYK  TPAHCISALMIO  3HAHUH  OT
IpenoiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTFOCTPATUBHBIX
METO0B 00y4eHus1). YueOHas AesATeIbHOCTh CTYJEHTAa HOCUT B TaKUX YCJIOBHSX, KaK IPaBUIIO,
PENPOYKTUBHBIN XapaKTeP.

®opmbl y4eOHBIX 3aHATHUH C UCIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTUIL:

Jlekuuu mpoXoaAT B TpaAULUMOHHON (opme. Ha nekuusx mznaraercs HOBBIM MaTepHal,
COIPOBOKAAIOIIHUNCSA BOIIPOCAMU-OTBETAMH I10 TEME JIEKIIUH.

IIpakTuueckue pabOThI BHIIOJIHAIOTCA CTYACHTaMU 110 UHIUBUYalIbHbIM BapUaHTaM.

CamocrodrenbHas paboTa 3aKIOYaeTcss B NPopabOTKE OTIENIBHBIX BOIPOCOB IPU
W3Y4YEHUU TUCLMILIMHBI U IIPA IOATOTOBKE K C1a4e DK3aMEHa.

2. TexHosioruu npoOJEeMHOro oOyudeHHs] — opraHu3anus o0pa3oBaTeNbHOrO Ipoliecca,
KOTOpas IMpearoiaraeT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/JaHUE YUEOHBIX MPOOJIEMHBIX
CUTYalUH JUIs CTUMYJIMPOBAaHUS AKTUBHOW MI03HABATEIbHOU AEATEIbHOCTHU CTYIEHTOB.

@®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAaHUEM TEXHOJIOTHIA MPOOIEMHOTO 00yIeHUS:

[IpobnemHass Jnekuuss — U3NOKEHUE MaTepuaia, [pearoararpnee MOCTaHOBKY
IpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3JIUYHBIX HAyYHBIX I[10/X0JI0B,
aBTOPCKME KOMMEHTApUH, CBSI3aHHBIE C PA3JIMYHBIMU MOJEISAMHU MHTEPIPETAUU H3y4acMoro
Marepuana.

Jlexumst «BaBoeM» (OWMHapHas JICKIUsA) — U3JIOKCHHUE MaTepuaia B ¢Gopme
JUAJIOTMYECKOro OOIleHusl JABYX IpernojaBaTesiell (HampuMmep, PEKOHCTPYKLUS JAuajora
IpeCcTaBUTENeH Pa3InYHbIX HAYYHBIX MIKOJ, KyYEHOIO» U «IIPAKTUKA» U T.I1.).

[IpakTuyeckoe 3aHsTHE B (OpMe NpaKTUKymMa — OpraHu3amus y4eOHOH paboTHl,
HalpaB/ieHAa Ha peLICHHEe KOMIUIEKCHOH y4uyeOHO-IIO3HaBaTelIbHON 3agauu, TpeOyromend OoT
CTYyJIEHTA IPUMEHEHUS KaK HAyYHO-TEOPETUYECKUX 3HAHUN, TAK U IPAKTUYECKNX HABBIKOB.

[IpakTHyeckoe 3aHATHE HA OCHOBE Kelc-MeTo/1a — 00yueHHe B KOHTEKCTE MOAETUPYEMOit
CUTYaIIH, BOCTIPOU3BOSIIEH pealbHbI€ YCIOBHUS HAYYHOU, TPOU3BOACTBEHHOM, OOIIIECTBEHHOM
nestenbHocTH. OOyuaronyecs AOJKHBI MPOAHATM3MPOBATH CHUTYAllMIO, Pa3o0paTbcs B CYTH
po0JieM, NpeUI0KUTh BOZMOXKHBIE PEIIeHNs U BBIOpaTh Jyuliee u3 HuX. Kelicel 6a3upyrorcs Ha
pearabHOM (paKTHYECKOM MaTepHualle WM 5Ke MPUOIMKEHBI K pealbHOM CUTYyaluu.

3. UrpoBble TEXHOJIOTHH — OpraHU3aIys 00pa30BaTEIBHOTO MpoIlecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMM MOJIETIEH TOBEICHUS B paMKaXx IIPEUI0KEHHBIX CLIEHAPHBIX YCIOBUH.

®opMbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM UTPOBBIX TEXHOJIOTUI:

VYuebHas urpa — ¢Gopma BOCCO3AaHUS IMPEIMETHOTO U COLMAIBHOIO COAEP)KaHUS
Oynymeil npogecCHOHaIbHOM NEATENbHOCTH CHEIHATNCTa, MOJIEIUPOBAHUSA TaKHX CUCTEM
OTHOLICHHH, KOTOPBIE XapaKTEPHBI JIJIS1 TOU IE€ATENBHOCTH KaK LIEJIOTO.

JlenoBast urpa — MOJIEIMPOBAHUE PA3TUYHBIX CUTYallUi, CBA3aHHBIX C BBIPAOOTKON U
NPUHATHEM COBMECTHBIX pEIIEHHH, 00CYXIEHHUEM BOIIPOCOB B PEKUME «MO3TOBOTO IITypMay,
pe-KOHCTpYKIHEN PYyHKIIMOHATIBHOTO B3aUMOICUCTBUS B KOJUIEKTHUBE U T.II.

PoneBast urpa — umMTanMsA WM PEKOHCTPYKLUS MOJENEH pPOJEBOrO IOBEAEHUS B
MIPEIOKEHHBIX CLICHAPHBIX YCIOBUSX.

4. TeXHOJIOTUN MPOEKTHOTO O0y4YeHMs — OpraHM3alus 00pa3oBaTENLHOrO Mpolecca B
COOTBETCTBUHM C aJTOPUTMOM IIOATAITHOIO PELICHUS MPOOJIEMHON 3a/Jayd WM BBIOJHEHUS
yuebHoro 3amanus. [IpoekT mpedmonaraeT  COBMECTHYIO  yueOHO-TIO3HABaTEIbHYIO
NeSITeIbHOCTh TPYIIBI CTY/AEHTOB, HAMPABICHHYIO HAa BHIPAOOTKY KOHIEMIIMH, YCTAaHOBJICHHE
neseit 1 3a1a4, GOpMYyIMPOBKY OKUIAEMBIX Pe3yJIbTaTOB, ONpeesIeHIe IPUHLIUIIOB U METO/IUK
pelieHus] TOCTAaBIEHHBIX 3aJad, IUIAHUPOBaHME XoJa paboThl, MOUCK JOCTYHHBIX H
ONTUMAJIBHBIX PECYPCOB, MOATANHYIO pealn3alliio IUIaHa PadoThl, MPE3EHTAIMIO Pe3yIbTaToB
paboThl, X ocMbIcieHHe U peduikcuio. OCHOBHBIE THUITBI TPOEKTOB: VccrienoBaTenbCKuil MpoeKT
— CTPYKTYypa npubImkeHa K GopMaTy HAy4HOTO HCCIEeIOBaHUSA (JOKA3aTEIbCTBO aKTyaJIbHOCTH
TEMBI, OTIpe/IeJICHNE Hay4YHOU MpoOIeMbl, mpeaMera 1 00beKTa UCCIeI0BaHMs, 1IeNei u 3a1ad,

-



0003HaueHHE HOBBIX MTPOOIIEM).

TBopueckuii MPOEKT, KaKk MPaBWIO, HE MMEET ICTAIBHO MPOpPaObOTaHHON CTPYKTYpHI;
y4eOHO-I03HABATENbHAsL JEATEIBHOCTh CTYIEHTOB OCYILECTBISETCS B paMKax pPaMOYHOIO
3a/laHusl, IOJYUHSSACH JIOTUKE U MHTEPECAM YYAaCTHUKOB MPOEKTA, )KaHPY KOHEUYHOI'O pe3yibTaTa
(razera, pUIBM, IPA3AHUK, U3JAHUE, IKCKYPCHUS U T.I1.).

NudopmannoHHbplii  MpoeKT — y4yeOHO-TIO3HABAaTENbHAS JCSATENBHOCTh C  SIPKO
BBIPQXCHHOW 3BPUCTUIECKON HAMPABICHHOCTHIO (ITOUCK, OTOOP M CUCTeMAaTH3amus UHGOpMaIuu
0 KakoM-TO 00BEKTe, 03HAKOMIICHHE YYAaCTHUKOB IMPOEKTa ¢ 3TOM MH(OpMalMel, ee aHaIu3 U
o0o01mIeHune 1715 Mpe3eHTauy 6osee MMPOKON ayTUTOPHH).

5. HTepakTUBHBIE TEXHOJOTUU — OpraHu3alusg 00pa30BaTENbHOIO IMpoliecca, KOTopas
MIPEAIIONAracT aKTUBHOE U HEJIMHEMHOE B3aMMOICMCTBUE BCEX YHACTHUKOB, JOCTHKEHUE HA 3TOU
OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX oOpa3oBaTelbHOTO pe3ynbrata. Hapsay co
CICUUATU3UPOBAHHBIMU  TEXHOJOTHUSAMHM  TaKOro  pojJa  NPUHIUI  HUHTEPAKTUBHOCTH
MPOCJIEKUBAETCS B OOJIBIIMHCTBE  COBPEMEHHBIX  OOpa30OBaTENbHBIX  TEXHOJIOTHH.
WHTEpakTHBHOCTH TOAPA3yMEBAET CyOBEKT-CyOBEKTHBIE OTHOIICHHS B X0OA€ 00pa30BaTeIbHOTO
mpolecca 1, Kak cieicTsue, GopMUpoBaHHE caMOpa3BUBAIOLIEICS HHPOPMAITMOHHO-PECYPCHOM
CpEJBbl.

@opmbl yueOHBIX 3aHATHI C MCHOJIB30BAaHUEM CIEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHON CBSA3M» — JIEKLMS-TIPOBOKALMs (M3JI0’KEHUE MaTepHualia ¢ 3apaHee
3aIJIaHUPOBAHHBIMU olInOKamMu), nekuus-oecena, JEKLUHUSI-TUCKYCCHS,
JCKIUS-TIpecC-KOHPEPEHITNS.

CeMuHap-IuCKyccHsi — KOJUIEKTHBHOE OOCYXJI€HHE KaKoro-iudo CIHOPHOTO BOMpOCa,
npoOJeMbl, BBISBICHHME MHEHHM B rpymnne (MEXIpyHmoBOM IMamor, AUCKYCCHS Kak
CIIOp-IaJIor).

6. HHpopMaMOHHO-KOMMYHUKAIIMOHHBIE  00pa3oBaTeNbHBIE  TEXHOJOTHH  —
opranusaiys o0pa3zoBaTeNbHOTO MPOIEcca, OCHOBaHHAsI HA IPUMEHEHUH CIIEIUATU3UPOBAHHBIX
IPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB pabOThI ¢ MH(OpMaLIKEH.

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

Jlexuusi-Bu3yanu3auus — H3JI0KEHUE COJEPIKAHMS COMPOBOXKAAECTCS Ipe3eHTaluen
(memoHcTparuel y4eOHBIX MaTEpHUANIOB, MPEICTABIEHHBIX B PA3JIMYHBIX 3HAKOBBIX CHCTEMaX, B
T.4. WUTFOCTPATUBHBIX, TpaUuecKux, ayIuo- U BUIEOMaTEPUAaoB).

[IpakTueckoe 3aHATHE B (QOpME TMpE3eHTAUUH — TMPEACTABIEHUE pEe3yJIbTaTOB
MIPOEKTHOM MJIM UCCIEI0BATENbCKOU JEATEIbHOCTH C HCIOJIb30BAHUEM CIELIMAIU3UPOBAHHBIX
MIPOTPaMMHBIX CPE]I.

6 YueOHO-MeTOAMYECKOE 0O0ecTiedeHHe CAaMOCTOATEIbHOM padoThl 00y4arommxcs

[IpencraBieHo B mpuiiokeHuu 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHOM aTTeCTAllul
[IpencraBieHsl B TPUIOKEHUH 2.

8 YueOHo-MeTOnM4UecKoe M HH(POpMALMOHHOE 00ecnieYeHHe U CHUILINHBI

a) OcHoBHas JUTEpaTypa:

Muxaiinosa, T. B. AHanmu3 TOYHOCTH MapKIIEHIEPCKUNM U3MEPEHHH : ydeOHOoe mocobue /
T. B. Muxaiinosa, T. b. Porosa. — Kemeposo : Ky3['TY umenu T.®. 'opbauesa, 2017. — 109 c.
— ISBN 978-5-906888-85-3. — Tekcr : 31ekTpoHHBIH // JIaHb : 3JIeKTPOHHO-OMOIMOTeUHAS
cucrema. — URL: https://e.lanbook.com/book/105415 (nmara oOpamenus: 16.05.2024). —
Pexxum goctyma: ajist aBTOpU3. MOJIb30BATEIIEH.

JpsikoB, b.H. I'eone3us [Anexkrponnsiii pecype]: yueonuk / b.H. /IpsikoB. — DieKTpoH.
nan. —  Caskr-IlerepOypr: Jlams, 2019. — 416 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/111205 .



https://e.lanbook.com/book/105415
https://e.lanbook.com/book/111205

l'ony6es B.B. Teomesms. Teopusi maremarudeckoili 00pabOTKH T€OAE3NUECKHUX
n3MepeHnit: Yuel. 1 By30B. — M.: MOCKOBCKHI TOCY/IapCTBEHHBIH YHHUBEPCUTET T€OAC3UU U
kaprorpaduu, 2016. 422 c. https://www.elibrary.ru/item.asp?id=30089838

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

Canponora, H. Il. Mapkmeiinepuss : AHaau3 TOYHOCTH MAapKIICHIEPCKUX PadOT :
JlaboparopHubrii pakTukyM : ydebnoe mocooue / H. II. Canponosa, 0. H. HoBuunxun. —
Mocksa : MUCHUC, 2015. — 69 ¢. — Tekcr : 251eKTpoHHbIH // JIaHb : 371eKTpOHHO-O0UOIMOTeUHAs
cucrema. — URL: https://e.lanbook.com/book/93604 (nara obpamenwus: 16.05.2024). — Pexum
JOCTyMa: JIJIsl aBTOPU3. MOJIb30BaTeNeH.

[TepdmibeB, A. A. Teopus MaTemMaTHuecKOil OOpPaOOTKU Te€0JEe3MUECKUX H3MEPECHHH :
yuebnoe mocobue / A. A. IlepdpunseB. — Hosocubupck : CI'YBT, 2019. — 80 ¢. — ISBN
978-5-8119-0810-3. — Tekcr : anekTponHbii // JlaHb : 3IeKTPOHHO-OMOIMOTEHAs CHCTeMa, —
URL: https://e.lanbook.com/book/147160

benukoB, A. b. Maremaruueckasi o0paboTka pe3yJbTaTOB T'€OJC3MUYECKUX U3MEPECHHII:
yueoHoe mocobue / A. B. Benukos, B. B. Cumonsa. — 2-¢ uzn. — Mocksa : MUCHU — MI'CY,
2016. — 432 c¢. — ISBN 978-7264-1255-9. — Tekcr : oanekrpounsii // Jlaub
3eKTpoHHO-0MOnoreynas cuctema. — URL.: https://e.lanbook.com/book/73707.

Wmxenepras reone3us u reourdopmaruka. Kpartkuii kypce : yaeonuk / M. 5. bpeins, E.
C. boromonoa, B. A. Koyrusa, b. A. Jlésun ; mnon penakuuedn B. A. Koyrus. —
Cankr-IlerepOypr : Jlams, 2015. — 288 c¢. — ISBN 978-5-8114-1831-2. — Tekcr :
snekrpounsi [/ Jlaub : AJICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/643245

[leproanueckue n3naxHus:

["opwubrit xxypHan. M3sectuss BY30B. Mapkuieiinepust u Heiponoib3oBanue. ['eonesus u
kaprorpadus. Bectauk MI'Y. Beinyck 4. I'eonorus. ['opHbIii HHGOpMaIMOHHO-aHATTUTUYECKHMA
OrOJIIETEHb.

B) MeToauuyecKue yKa3aHus:
Metoanyeckue yka3aHus JJIs BBIIOJHEHUs NPAKTHYECKUX padOT MpeAcTaBiIeHbl B
MPUIIOKEHUH 3.

r) IIporpammuoe obecieuenue u MHTEpHET-pecypchI:

http://window.edu.ru/catalog/resources?p rubr=2.2.755 1. HWudopmanuonHas
cucrema «EaMHOe OKHO JocTynma K oOpa3oBaTelbHBIM pecypcam», OOpa3zoBaHue B 00JIaCTH
TEXHUKHU U TEXHOJIOTUH, ['opHOE neno.

IIporpamMmmHoe obecnieuenue

Haumenosanue .
10 Ne norosopa CpoKk JeiicTBUS JIUIICH3UH
7Zip cB00OOHO pactpocTpansemoe [10 06eccpouHo
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo



https://www.elibrary.ru/item.asp?id=30089838
https://e.lanbook.com/book/147160%203
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https://e.lanbook.com/book/73707.%204
https://e.lanbook.com/book/73707.%204
https://e.lanbook.com/book/643245
http://window.edu.ru/catalog/resources?p_rubr=2.2.75.5

IIpodeccnonanbHbie 0a3bl JAHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Hazsanme xkypca CchlIIKa
HammmonansHas
“H(}pOpMaITMOHHO-aHATUTHYECKAS URL:
cucreMa —  Poccumiickuii  mHzekc | https://elibrary.ru/project_risc.asp

HaygHoro nutupoBanus (PUHII)

DJEeKTPOHHBIE pPecypchl OMOTUOTEKH

MITY . T I Hocosa https://host.megaprolib.net/MP0109/Web

Poccniickas I'ocynapcrBennas

SuGnorexa. Karator https://www.rsl.ru/ru/4readers/catalogues/

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJII)HO-TCXHI/ILIGCKOG oOecrieueHue JUCHUITIIMHBI BKJIFOYACT:

VY4ueOHast ayTuTOopus )i TPOBEICHUS 3aHATUH JIGKIIMOHHOTO ThTa TexXHu4ecKue

CpeAcTBa O0yUYESHHS, CITy’KaIlIKe IS PEICTaBICHUST y4eOHOH HHPOpMAIIUH OOJIBIION

AyJAUTOPUHU: MYJIBTHMGI[PII;'IHBIG CpCaAcCTBa XpaHCHU, I€PEaAaYIU U IMTPCACTABICHUA

YyeOHast ayTUuTOpHS VIS POBEICHHS MPAKTHUECKUX 3aHATHI TeXHUUECKHe CpecTBa

00yueHus, Cily>Kalue JUIs IpeCcTaBlIeHus yueOHo! nHpopManny 601bI101
ayJIUTOpUU:

MYJIbTUMEANIHBIE CPEICTBA XPAHEHHUS, TIEPEIauX U MPEICTABICHUS YIeOHOH
nH(pOpMaLIHH.

CrneunanusupoBaHHas MeOeb

VYyeOHast ayuTopus AJi TPYNIOBbIX U UHAUBUIYAIbHBIX KOHCYIbTAINH, TEKYILIETO

KOHTPOJISl U IPOMEKYTOUHOM aTTectanuu KomnbloTepHas TexHUKa ¢ maketom MS
Office, ¢

HOJKJIIOYEHUEM K ceTH «VIHTepHeT» U ¢ JOCTYIIOM B 3JIEKTPOHHYIO HHPOPMALIMOHHO-

o0Opa3oBaTenbHYI0 cpelly yHuBepcuteTa. Crenuanu3upoBaHHas MeOeib

[Tomemenue 1t camocToATeNnbHOM paboThl KoMnbloTepHas TexHuka ¢ naketom MS

Office, ¢ noakmtoueHneM Kk cetu «MHTEPHET» U C JOCTYIOM B 3JICKTPOHHYIO

UH(POPMAaLIMOHHO-00pa30BaTeNbHYIO cpelly yHUBepcuTeTa. Crienuann3upoBaHHast
Mebenb


https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/

[Tpunoxenue 1

6 YueOHO-MeTOqMYEeCKOE 0OOecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImmXxcst

CamocTosiTeIbHAs pad0Ta CTY/AEHTOB OCYLIECTBJISIETCS B BH/Ie YTEHHS JTUTEPATYPbI
110 COOTBETCTBYIOLIEMY pa3/iely ¢ MPOpPadoTKoii MaTepuaJa U BHINOJHEHUS JOMAIIHUX
3aJJaHuii ¢ KOHCYJIbTALMSIMH NPenoaaBaTeis.

How

10.

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

18.
19.

Hepeqeﬂb BOIIPOCOB IJIA IIOATOTOBKH K 3K3aMEHY

VYrioBas cpeansis kBaaparuueckas omuoka (CKO) momuronomerpudeckoro xoaa. Beios
dbopmyIbL.
Jlunetinas cpenusas kBaapatudeckas omuOka (CKO) moJuroHOMeTpUYecKoro xoja.
BriBoa hpopmysbl.
[TpononsHas CKO nmommronomerpuyeckoro xoaa. BeiBoa hopmysisl.
[Tonepeunas CKO nonuroHoMeTpuieckoro xoa. BeiBoa popmysl.
CKO nonoxeHust KOHEYHOM TOUYKH BBITSIHYTOI'O BUCSYETO MOJIUTOHOMETPUUECKOTO X0/1a.
VYTi1bl IpeABapUTENbHO HE UCIIPABJIEHBI 32 HEBA3KY.
CKO nosioxeHus: KOHEYHOW TOYKH M30THYTOI'O BUCSYErO MOJIMTOHOMETPUYECKOTO XO0a.
VYriibl IpeABapUTENbHO HE UCIIPABJIEHBI 32 HEBA3KY.
CKO mnonoxeHuss KOHEYHOM TOYKM HM30THYTOTO MOJMTOHOMETPUYECKOIO XO0Ja. YTJIb
IIPEJIBAPUTENILHO UCIIPABJICHBI 32 HEBS3KY.
CKO nonoxeHusi KOHEYHOW TOYKH BBITSHYTOT'O MOJUTOHOMETPUYECKOTO XOAa. YTIJIbl
IIPEJIBAPUTENIHO UCIIPABJICHbI 32 HEBA3KY.
CKO mnonoxeHuss KOHEYHOM TOYKM 3aMKHYTOr'O IOJUTOHOMETPUYECKOro Xozaa. YTIIbl
IIPEJIBAPUTENLHO HE UCIIPABIICHBI 32 HEBA3KY.
CKO mnonoxeHuss KOHEYHOM TOYKM 3aMKHYTOI'O IOJIMTOHOMETPHUYECKOro Xoza. YTJbl
IIPEJIBAPUTENILHO UCIIPABJICHbI 32 HEBA3KY.
HcTouyHuKH OMIMOOK U3MEPEHUH B IOTUTOHOMETPHH.
Pacuér TouHOCTH M3MEpEHNSs TOPU3OHTAIBLHOTO YIila B MOJIUTOHOMETPUUECKOM XOJE.
BimstHue penykunn Ha N3MEPEHHBIA TOPU30HTAIIBHBIN YTOJl.
BnusHMe HEHTpUPOBKH HAa U3MEPEHHBI TOPU30HTAIIBHBIN YTOJl.
Bunbl Hec6oek 1 pacuéT AOMYCKOB JUIsl HOCTPOEHUS TIIAHOBOTO 0OOCHOBAHUS.
Buzpl HecOoek U pacuéT 1OMYyCKOB Ul MOCTPOSHHSI BHICOTHOI'O OOOCHOBAHUS.
BnusHue omumOKM OpUEHTHPOBAHUS MEPBOM JIMHUU BBITSHYTOIO XOJa IOJ3EMHOMN
MOJIMTOHOMETPUHU Ha MONEPEUYHBII CABUT KOHEUHOM TOUKH XOJa.

CniocoObl ypaBHUBaHHUSI C€TEH MOJ3EMHBIX MTOJIMTOHOMETPUYECKUX XOJI0B.
[TorpemrHOCTh TPUTOHOMETPUUECKOTO HUBEIUPOBAHMSI.

HOl"peH_IHOCTB reoMETpHUICCKOIr0 HUBCIINPOBAHUA.



Ipuioxxkenne 2

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

a) HHaHpreMLIe pe3yJbTaThbl Oﬁy‘leHI/lﬂ H OLICHOYHBIC CpeaACTBA AJIA IPOBECACHUA l'[pOMQ)KyTO‘lHOﬁ arrecranumu:

Ilpumepnoe cooeporcanue:

Konx nnaukaropa

Nupukatop JOCTHKEHUS KOMITETCHITUN ‘ OlLieHOYHBIE CPE/ICTBA

IIK-1 -

Crnoco0eH BBINOJHATH HHKEHEPHO-Te0Ae3NYeCKHe U3bICKAHUA, IINIAHMPOBATH PA3BUTHE F'OPHBIX Pad0T, OCYIIECTBJIATH MapKIIeiaepCKuii
KOHTPOJIb COCTOSIHUSI TOPHBIX BLIPA0OTOK, 31aHUI COOPYKEHUI M 3¢eMHO MOBEPXHOCTH HA BCEX ITANAX OCBOEHUN M OXPAHbI HeJIP ¢ o0ecreyeH ueM

NMPOMBIIIEHHOW M YKOJIOTHYeCKOii 0€3011aCHOCTH

IK-1.1 CocrasiisieT IpOeKThI IPOU3BO/ICTBA IIpumepHBbIii NepedyeHb BONIPOCOB
MapKIIEHIEPCKUX U T€0AE3NUYECKUX 1. YrnoBas cpenusis kBagparudeckas omnbka (CKO) moauroHoMeTpuyeckoro Xoaa.
paboT, OCYILECTBIISIET KOHTPOJIb 32 BriBon hopmybl.
BBINOJIHEHUEM U3bICKATEIbCKUX paboT 2. JIuneiiHas cpennss kBaaparuyeckas omnoka (CKO) noauroHoMeTpuueckoro Xoaa.
BriBog hopmyIbl.
3. Ipogonsuas CKO nonuronomeTpudeckoro xonaa. BeiBoa hopMybl.
4. Ilonepeuynas CKO nonuronomeTpruyeckoro xonaa. BeiBoa popMyibl.
IIK-1.2 [Tnanupyet pa3BUTHE TOPHBIX pabOT U [TpuMepHBIii nepeyeHb NpPaKTUYeCKuX padoT
KOHTPOJIUPYET COOTBETCTBUE 1. OueHka TOYHOCTH YIJIOBBIX U3MEPEHUH.
(aKTHUECKOro pa3BUTHsI TOPHBIX PaboOT 2. OueHKa TOYHOCTH JTMHEWHBIX U3MEPEHUIL.
IIPOEKTaM U KaJeHJIapHbIM IJIaHaM
IIK-1.3 OO00CHOBBIBAaET M UCHOJIB3YET MeToibl | [IpuMepHBIii IepeyeHb BONPOCOB
reoOMeTpU3aIUU U IPOTHO3UPOBAHUS 1. UcTouyHUKH OMIMOOK U3MEPEHUN B IOJTUTOHOMETPHH.
pa3MelIeHUs ToKa3aTenei 2. Pac4€t TOUHOCTH N3MEPEHUS TOPU3OHTAIBHOIO YIJIa B IOJIMTOHOMETPUUYECKOM XO/JIE.
MECTOPOXKIACHUS B IPOCTPAHCTBE 3. CriocoObl ypaBHUBaHUS C€TE MOJ3EMHBIX OJUTOHOMETPUUYECKHX XOJIOB.
IK-1.4 AHanu3upyeT U TUIIU3UPYET YCIOBUS 1. IIpenBapuTenbHas OlleHKa TOYHOCTH CMBIKaHHS BCTPEUHBIX 3a00€B, MPOBOJUMBIX B

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

npeaciax OJHOM IIaXThI
2. Crmoco0ObI YpaBHUBAaHHUA ceTel moa3eMHBIX MOJIMTOHOMCTPHUYICCKUX XOIO0B.
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IIK-2: Cnoco0eH BbINOJHATD Maplcmeifmepcxo-reone:»n'{ecmde paﬁ()Tbl, onpeacjJasdTb NPOCTPAHCTBCHHO-BPEMECHHDbIC XaPAKTECPUCTUKHU COCTOSAHUSA
3eMHOIi MNOBEPXHOCTHU U HEAP, TOPHO-TEXHUYICCKHUX CUCTEM, MOA3CMHbBIX U HA3CMHbBIX coopymeﬂnﬁ Hu 0T06pa)l(aTb nnd)opMaumo B COOTBETCTBHU
HeﬁCTByMHIHMH HOPMAaTUBHBIMH JOKYMEHTaAMHU

IIK-2.1 Hcnonb3yeT 3aKOHBI U UHBIE IIpumepHBbI NepeYeHb BOMPOCOB K IK3aMEHY
HOPMATHUBHBIE IIPABOBLIC AKTHI B 1. YrnoBas cpennsis kBagpatuueckas ommoka (CKO) momuroHoMeTpu4eckoro xoa.
00J1aCTH reoJI0rMYeCcKOro U3y4eHus, 2. JIuneiinas cpenuss kBaaparudeckas omunoka (CKO) noaMronoMerpuyeckoro Xoaa.
MCIIOJIb30BAaHUs U OXPAHbI HEJP U
OKpY’Karollel cpesibl; HOpMaTUBHbIE
IIPABOBBIE AKTHI, PYKOBOSIIKE,
METOAMYECKHE U HOPMATUBHBIE
MaTepuabl, Kacaroluecs AesITeIbHOCTH
MapKIIeHIEPCKON CITYKOBbI;
IK-2.2 OcyuecTBisieT He00X0IUMBbIE IIpumepHBbIii IepeyeHb NPAKTHYECKUX padoT
MapKIIeiiepckue KamepaibHbIe U 1. OneHKa TOYHOCTH TPUTOHOMETPUUYECKOTO HUBEIUPOBAHMS.
noJieBble paboThl, 0OPOpMIISIET 2. AHanu3 OpUEHTUPOBAHUS MOJI3EMHON MapKIIEHIEPCKON CETH Yepe3 JBa BEPTUKAJIbHBIX
IIPOU3BOJICTBEHHYIO JOKYMEHTAIMIO U | CTBOJIA
OTYETHOCTh
IIK-2.3 Hcnonb3yeT reonHpopMaloHHbIE IIpumepHBIii IepeYeHb BONPOCOB K IK3aMeHY:
CUCTEMBI JJIs1 BBITIOJTHEHUS 1. Bunpl HecOoek U pacy€T N0MYCKOB Ul TOCTPOEHUSI IJIAHOBOI'O 00OCHOBAHUS.
MapKIIeHIepCKuxX padboT 2. Buzpl HecO0ek U pacuéT JIOMYyCKOB Ul IOCTPOSHHSI BHICOTHOIO 0OOCHOBAHUS.
3. BausiHue ommOKy OpMEeHTUPOBAHUS IEPBON JTMHHUM BBITSHYTOTO X0/1a MOA3€MHON
MOJIMTOHOMETPUU Ha MONEPEYHBbIN CABUI KOHEYHON TOUYKHU XOAA.
MK-2.4 YcraHaBIuBaeT NPUTrOTHOCTh IIpuMepHBIii NepedYeHb BONPOCOB K IK3aMEHY:

re01e3NYecKoro 000pyL0BaHHS U
npubopoB K pabore

1. Uctounuku ommOOK U3MEPEHUH B TIOJTUTOHOMETPHH.

2. Pac4y€t TOUHOCTH U3MEPEHNUSI TOPU3OHTAIBLHOTO yIJila B IIOJIMTOHOMETPUUECKOM XOJIE.
3. BinsiHue penykuny Ha N3MEPEHHBI TOPU30HTAIBHBIN YOIl

4. BiinsHME HEHTPUPOBKU HA U3MEPEHHBIM TOPU30HTAIBHBINA yroJl.

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

6. Busibl HecOoek U pacuéT JOMyCKOB Il HOCTPOSHUS BEICOTHOTO
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IIK-3: Cnocoden OpPraHu3oBbIBATH J1€ATCJIbHOCTH nonpasnenennﬁ o MameeﬁHepCKOMy o0ecneYeHuIo HEAPOIOJIb30BaAHUSN

IIK-3.1

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

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

2. Buzpl HecO0ek U pacuéT JIOIMYCKOB Ul TOCTPOSHHS BHICOTHOI'O 00OOCHOBAHUSI.

3. BausiHue ommnOky OpUeHTUPOBAHUS IIEPBOI JIMHUH BBITSHYTOTO X012 MOA36MHON
[IOJIMTOHOMETPUH Ha MONEPEYHBbIN CABUT KOHEYHON TOUKU XO/a.

4. Cnoco6bl ypaBHUBAHUS CETEH MOA3EMHBIX MOJTUTOHOMETPUYECKUX XOJI0B.

IK-3.2

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

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

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

3. Busibl HecO6oek M pacy€T JOMYCKOB JJIsl IOCTPOEHHUS BBICOTHOTO 0OOCHOBAHHMSL.




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

[TpomexyTouHas aTTecTanus 10 AUCIHUILUINHE «AHAIU3 U OLICHKA PE3YJIbTaTOBY» BKIIIOYACT
TEOPETUIECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHBb YCBOCHUS O0YUYAIONIMMICS 3HAHUH, U
NPaKTUYCCKHE 331aHNs, BRISIBIISIONINE CTETICHbh CPOPMHUPOBAHHOCTH YMEHUH M BIIAJICHUH, TIPOBOIUTCS
B (hopme 3K3ameHa.

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

Ioka3aTesu 1 KPpUTEPUHM OLIEHUBAHMS 32a4eTa C OLEHKOM

— Ha OLIEHKY «OTJIHYHO» (5 6aJuI0B) — 00y4arOLHiics JeMOHCTPUPYET BBICOKUI YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIIUIN, BCECTOPOHHEE, CUCTEMAaTHYECKOE U IIyOOKO€E 3HaHUE Y4eOHOro
Marepuaia, CBOOOIHO BHIMOIHACT MPAKTHUECKUE 3a/1aHuUs, CBOOOIHO ONIEPUPYET 3HAHUSIMH,
YMEHMSIMU, IPUMEHSIET UX B CUTYalUsIX TOBBIIIEHHON CIOXKHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6aia) — o0yyaronuiicss 1IeMOHCTPUPYET CPEAHUI YPOBEHB
c(hOpPMUPOBAHHOCTH KOMITCTECHITUI: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTENIbHBIC ONIMOKU, HETOUHOCTH, 3aTPYHEHUS PH aHATUTUYECKUX OTIePAIIHsX, IEPEHOCE
3HAHUH U yMEHUI1 Ha HOBBIC, HECTAHIAPTHBIC CUTYAIUH.

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

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 6amia) — 00ydaromuics AeMOHCTPUPYET 3HaHUs He Ooee
20% TeopeTHUecKoro MaTepuaa, JOIMyCcKaeT CylIeCTBEeHHbIE OITMOKH, HE MOKET ITOKa3aTh
WHTEIICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a]1ad.

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



ITpunoxxenue 3

[TpakTtuyeckas padora Ne 1 _
OLIEHKA TOYHOCTH YTIJIOBbBIX U3BMEPEHUU

1.1 Lens paboThI
BBIIOTHUTE  OIEHKY TOYHOCTHM YIJIOBBIX HM3MEPEHUW IyTeM BBIUMCICHHS  CPEIHUX
KBaJJPaTHYECKUX MOTPEITHOCTEH U3MEPEHUI TOPHU30HTAIBHOTO U BEPTUKAIBHOTO YTJIOB.

1.2 3aganue U UCXOIHBIE TaHHBIE

1. Omnpegenuts O0OIIyI0 CPEIHIOI KBaJpaTUdeckyro morpemHocth (mamee CKII)
ropu3oHTabHOTO yraa B (puc. 1.1.), ecnmu u3MepeHus MPOU3BOJIUIUCH OJHHM TPHEMOM H OJHUM
MOBTOPCHHUEM C IMOMOIIBI0 OMITHUYECKOTO TEOI0JIUTA TEXHUIECKOW TOYHOCTH (COTIACHO TEXHUYSCKUM
XapaKTepUCTHKaM Ipudopa - JomycKaemasi MOTPelIHOCTh U3MEPEHHS TOPU30HTAIBHOTO yIila OJHUM
pueMoM cocTaBiisieT He 6oiiee 30 cekyHn).

HcxonHple TaHHBIC TIO BapUaHTaM MPUBEISHBI B Ta0a. 1.1: IJIMHBI TOPU30HTAIBHBIX MPOCKIUI
CTOPOH S, S2 1 UX yIibl HaKJIOHA J1, Jp uHewHbIe CKIT nenTpupoBanus Teogonuta |y u curnanos |,
YIJIOBOE PACCTOSHUE MEXKIy HHUTSAMH OHccekTopa O; HHCTpyMEHTAIbHAs IOTPELIHOCTE Myycmp;
HOTPEIIHOCTb OT BIMSHHS BHEIIHUX YCIOBUH Mgy yer.

e

.
~
2

Puc. 1.1. CxeMa uaMepeHusi FOpu30HTAILHOTO YIJia

2. Onpenenuts CKII n3mMepeHns ropu30HTANBHBIX YTIJIOB [0 HEBSI3KaM HE3aBUCHMBIX ITOJIUTOHOB,
IIPOMJICHHBIX B OJUHAKOBBIX YCIIOBHUSAX. Y CTAHOBHUTH, K KAKOMY KJIACCy TOYHOCTH MAapKIIECHIEPCKUX
ceTeil MOKeT OBbITh OTHECEHa aHaJIuW3MpyeMmas CHCTeMa IOJMIOHOB COTJIACHO TpeOOBaHUAM
TexHUUeCKON NHCTPYKIIUH.

HcxoaHble JaHHbBIE 110 BapuaHTaM IIpUBeIeHbI B Ta0. 1.2.



HMcxonnpie naHHbIe

Tabmuma 1.1

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

Bap I T I " " B

ye.

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

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

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

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

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

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

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

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




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




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




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

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

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 9 135 8 102 | 10 | 142 7 95 12 | 156 6 88 7 95
2 6 110 7 95 8 127 5 80 10 | 142 5 80 9 108
3 5 101 8 102 7 119 6 88 10 | 142 9 108 | 12 | 125
4 12 | 156 9 108 | 10 | 142 6 88 7 119 8 102 9 108
5 7 119 6 88 5 101 8 102 7 119 8 102 9 108
6 9 135 5 80 4 90 6 88 9 135 7 95 6 88
7 8 127 9 108 | 12 | 156 8 102 7 119 6 88 9 108
8 8 127 | 10 | 114 | 12 | 156 | 10 | 114 8 127 7 95 7 958
9 8 127 8 102 9 135 | 12 | 125 | 12 | 156 | 14 | 135 8 102
10 6 110 8 102 | 10 | 142 | 12 | 125 9 135 7 95 6 88
11 8 127 8 102 9 135 9 108 | 12 | 156 6 88 12 | 125
12 8 127 7 95 9 135 | 10 | 114 | 12 | 156 | 11 | 119 8 102
13 16 | 180 | 12 | 125 | 15 | 174 | 14 | 135 8 127 7 95 9 108




14 5 |101] 6 88 8 |127 |10 | 114 | 9 |13 | 8 102 | 7 95

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

22 6 | 110 | 7 95 8 127 | 5 80 | 10 | 142 | 5 80 9 | 108
23 6 [110| 8 |102 | 10 | 142 | 6 88 | 10 | 142 | 8 | 102 | 12 | 125
24 12 1156 | 9 | 108 | 10 | 142 | 6 88 7 119 8 102 ] 9 | 108
25 7 |119] 6 88 5 |100) 8 102 | 7 |119| 8 |102| 9 | 108
26 5 [ 101 ] 8 |102 | 12 | 156 | 7 95 | 12 | 156 | 7 95 7 95

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




3. Onpenenuts CKII n3Mepenus: BEpTUKAIBHOTO yIia N ClocoOOM MPUEMOB TEOJOIUTOM C
(OKYCHBIM paccTOsTHHEM O0O0BEKTHBA f,; TONIIMHON TOPU30HTAIBLHON HUTH TPYOBI TeoxouTa b,
TOYHOCTbIO OTCUMTHIBAHUS I10 BEPTUKAIBHOMY KpYTy t 1 1LIEHOH 1eJ€HMs YPOBHS T.

1.3 TeopeTnyeckoe BBEICHHE
O6mmas CKII usmepeHusi ropu30HTAIIBHOTO yTJIa OTpeeseTcs mo ¢GopMye:

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

Cocrapnsromue obmieit CKIT onpenensitores o cienyromuM Gopmyiam:
a) CKII ropu30HTaIBHOTO yTiia Py U3MEPEHHUH CITIOCOOOM MTPHEMOB:

2

2
m=+ |24 Do (1.2)
n n
CKII ropu30oHTanbHOIO yriia Npu U3MEPEHUHU CII0COOOM MMOBTOPEHUI:
R
m=+ o (1.3)

r7ie N - YUcIo MPUEMOB WM IOBTOPEHUN;

d 60"
Mp - MOTPEIIHOCTh BUSUPOBAHUS, Mp = iﬁ WA Mg = i—7,
M - HOTPElIHOCTh OTCYEeTa, My = * v
t - TOYHOCTH OTCYETHOT'O MPUCIIOCOOJIEHUS TOPHU3OHTATILHOTO Kpyra TeoonuTa, t = 30";
V - kpatHOCTb TpYyOBI Teoonuta. Hanpumep, aiis 2T30 V = 20*.

6) CKII uentpupoBanus:

s sisi

2 2 2
m, = i%\/;—% + 4 L (S2 + 52 —25,S,cosB) (L4)
rae p''=206265".

B) CKII oT HeBepTUKaIbHOW YCTAHOBKM OCH BpPAIIEHUSI TEOI0JIUTA:

m; = ti(tand; —tand,) (1.5)
rae | — CKII ycTaHOBKH OCH BpallleHHs TEOJ0JINTA B BEPTHKAIbHOE MojoxkeHue, i = 0,151;
T- 1IeHa JeneHus yposHsa. Hanmpumep, ansa 2T30 1=45"".

CKII u3mepeHuss TOpU3OHTANBHBIX YIJIOB MO HEBS3KaM IOJIUTOHOB OMpeesieTcs Mo
dbopmyie

(1.6)

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

N; - YUCIIO0 TOPU3OHTAIBHBIX YIJIOB B I1-OM IOJIUTOHE;
N - 4H1CJIO IOJIUTOHOB.

B coorBerctBum ¢ TpebOoBanusmMu Texuuueckoit wuHcTpykiuun CKII  wu3mepenus
TOPU3OHTAIIBHBIX YIJIOB HE JOJIKHBI IIPEBIIATH:
- B OOPHBIX ceTsx + 20" (C y4eToM MOrpeurHoCTH IEHTPUPOBAHUS TEOI0JINTA);
- B Cb€MOUHBIX ceTsax + 40".

O6mas CKII usmepenust BEpTUKAIBHOIO yIJIa ONpeaesisieTcs no Gpopmyie:

2 2 2
m6 _ i m0+mB+my (17)

2n
IJ€ N — YUCJIO0 IPUEMOB, N=2;



t .
35
t — TOUHOCTBH OTCUMTBHIBAHUS 10 BEPTUKAILHOMY KpyTy, t=30"";
Mp - MOTPELIHOCTh BU3UPOBAHUS C YYETOM TOTO, YTO BU3UPOBAHHE MPOUZBOAMUTCS HE IO
1bp”,
2fos’
b — TonmuHa ropuzoHTANBHON HUTH TeoaoauTa. J{iist Beruucienuit npunaats b=0,02 mwm;
f,6 — pokycHoe paccrostnre o0bekTHBa. J{1s1 BeIunciaeHuii mpuHsTh f,7=157 mm;
My — MOTPELUIHOCTh YCTAHOBKM OCH YPOBHS B TOPU3OHTAIBLHOE MOJI0KeHHEe, My=0,27;
T — 1eHa nenenus ypoHsa. Hanpumep, aiis 2T30 1=45". Ecnu nipu u3mMepeHuu yrioB HaKJIOHA B
KPYThIX TOPHBIX BBIPA0OTKAaX MPUMEHSJICS HAKIaJHOH YpOBEHb, TO HEOOXOAMMO MPUHUMATH
COOTBETCTBYIOIIEE 3HAYCHHUE T COTJIACHO TEXHUUECKUM XapaKTePUCTHUKAM.

m, — NOTPEUIHOCTh OTCYETa, M, =

OUCCEKTOPY, a 0 OJHON TOPU3OHTAIIBHON HUTU: Mp =

1.4 KpaTrkue MeToAu4YecKHe YKA3aHUS K BHINOJHEHUIO NPAKTHYECKOH padoThl

[Tpu TtpagunmonHom perienun 3aaayu onpeaeneHuss CKII uzmepeHus ropu3oHTaIbHBIX
VIJIOB 110 HEBSI3KaM IMOJIMTOHOB CJICYET BBIYHCIICHUS MPOU3BOAUTH B (DOPMYIIIpE CIICAYIOIIETO
BUJA!

Ne N T fgi fi
OJIUTOHA e
L

)y

IIpakTHyeckas padora Ne2 .
OLHEHKA TOYHOCTHU JTUHEUHBIX U3SMEPEHUU

2.1 Hean padoThbi
BEBINOTHUTH OLIEHKY TOYHOCTU PE3yAbTATOB M3MEPEHUN JUIMH JTUHUH MyTeM BBIYMCICHUS
CpPEIHUX KBaAPAaTUYECKUX MOTPEIIHOCTEM.

2.2 3amaHne U UCXOIHbIE JaHHBIE

1. Beruucnute CKII usmepenust mHbl auaud (l, M). eciin u3aMepeHusl IPOBOJUIKNCH B
IpsSIMOM M 0OpaTHOM HampaBleHUsX cTaibHOM pynerkoit (I', M) ¢ Hatshkenuem 10 kr. McxomHbie
JTaHHbIE TIPUBEACHBI B Ta0J. 2.1: yroa HaKiIoOHa JUHUH (O, °); U MJIOLIA(b MONEPEYHOr0 CEYSHHUs
nosiotHa pyinetku (F, CMZ); MOTPEIIHOCTh ONPEIETICHNs TEMIIEpaTypbl Bo3ayxa (M, ©); TuHEiHOoe
CMEIIEHNE IPOMEKYTOUHBIX TOUEK OT CTBOpA JIMHUY NIpU NpoBemnBanuu (m, cm), CKII orcuera
0 pYJIeTKE MPU U3MEPEHHH JUTHHBI 0OTHOTO mposieta |' pynerkoii Ha Becy (m,, MM); IOTPEIIHOCTh
U3MEpEeHHUs yIila HaKJIoHa (ms, ).

Tabnwmia 2.1
Ucxonunie maHAbIE

Ne I, m I'm ) +m ° m, cM +m,, MM +
BapHaHTa A L ms, "

1 93,018 50 |10 | 09 | 00 |15 8 15

2 82,908 50 | 28 | 41 | 30 |50 10 1 o

3 49,176 30 | 20| 30 | 00 |20 2 15 g

4 39,377 30 | 11| 27 00 |45 3 1 g2

5 77,430 30 | 29| 39 | 30 |15 5 15 o

Eg

6 50410 | 30 | 36 | 14 | 30 |40 6 1 Z 5.

7 69,659 30 | 12| 51 | 00 |45 4 15 5

8 95,478 50 |30 | 03 | 00 |25 8 1




9 54,528 30 | 21 | 57 30 |35 5 1,5
10 73,563 30 | 13 | 34 30 45 6 1
11 91,913 50 | 31 | 49 00 |25 9 1,5
12 69,010 30 | 22| 24 00 |30 3 1
13 71,140 30 | 37 | 01 30 |45 4 1,5
14 92,639 50 | 14 | 29 00 [4,0 10 1
15 83,359 30 | 32 | 46 30 |50 5 15
16 68,188 30 | 23 | 18 30 |35 6 1
17 76,860 30 | 15 | 47 30 45 3 15
18 58,510 30 | 33 | 26 00 [4,0 4 1
19 46,600 30 | 24| 11 30 |30 5 15
20 51,128 30 | 38 | 06 00 |45 6 1
21 72,142 30 | 16 | 20 30 [25 7 1,5
22 84,743 50 | 34 | 58 00 |35 10 1
23 35,520 30 | 25| 08 30 |50 4 1,5
24 51,407 30 | 39| 15 30 (20 5 1
25 67,413 30 | 17 | 50 00 |30 6 1,5
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 15
30 68,591 30 | 21 | 07 00 |20 5 1
31 45,156 30 | 19 | 43 30 |35 7 15

E — monyne FOHnra, Kre/em” 2000000

F — tutoniags mornepevyHoro ceueHus, oM’ 0,26

g—Bec 1 M pyneTku, Kr/m 0,03

p — HATSDKEHUE PYJIETKH, KT 10

+my, — CKII HaTskeHus pyJeTKH, KT 1

2. Beruucsaurts npeasapurebHoe 3Hauenne C KII usmepennst 1IuHbI JIMHUH (Mp, MM)
HUCXOSl M3 TEeXHUYECKHX XAPAKTEPUCTUK MPUOOpa, ecju NMPOEKTHasl JAJHHA CTOPOHbLI B
MOJIMIOHOMETPHYECKOM Xojie cocTaBiseT 150 M, a u3MepeHusi NJIAHUPYyeTCH BBINOJIHATH €
NMOMOIIIBIO YJIEKTPOHHOI0 Taxeomerpa. UcxoaHble JaHHbIE IPUBEAEHbI B Ta0JI. 2.2,

3. YCTaHOBHUTB KJIACC TOYHOCTH M3MEPEHHOM JINHBI.

Taoauna 2.2
Hcxonubie JaHHBIE
No Mapka Crpana, TouHOCTH JanpHOCTh TouyHOCTH
BapHaHTa ¢bupma H3MEpPEHUs JIEUCTBHUS H3MEpEHUs
(rop/BepT), " paccTosHuA,
MM
1 Ta3 Poccust 4/6 5...5000 (10+-5x10°D)
2 3Ta5C Poccust 5 110 2000 (5+3x10°D)
3 SET500 Sokkia 5 4000 (3+2x10°D)
4 Elta C20 Move | ®PT 2 110 2500 (2+2x10°D)
5 Elta C20 | ®PT 2 10 2500 (2+2x10°D)
Sprim
6 Elta S10 Move | ®PI 1 110 2500 (1-2x10°D)
7 Elta R45 ®PI 3 110 1300 (3+3x10°D)




8 Elta R50 ®PI 3 110 1300 (3+3x10°D)
9 Elta R55 ®PI 3 0 1300 (5-3x10°D)
10 Geodimetr 600 | IIBerus 5/10 110 5000 (5+10°D)

11 R-300N PENTAX |2/6 110 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 Poccus 4/6 5...5000 (10+5x10°D)
17 3Ta5C Poccust 5 110 2000 (5+3x10°D)

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

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

26 R-300N PENTAX |2/6 110 4500 (3+2x10°D)
27 NTS 320 SOUTH 2 110 2600 (2-2x10°D)
28 NTS 350 SOUTH 5 110 2000 (3+2x10°D)
29 DTM 352 Nikon 5 2300 (3+2x10°D)
30 DTM 332 Nikon 5 2500 (3+2x10°D)
31 Ta3 Poccust 416 5...5000 (10+5x10°D)

2.3 Teopernyeckoe BBeACHHE
1. O6mas CKII nu3zmepeHus JIMHbBI JUHUH IPH HENOCPEACTBEHHOM €€ U3MEPEHHUH CTAIbHOM
pyneTkoil onpezaensercs mno Gopmyie:

m; = i\/m,zc + m'lzp +mé +m7 +mi +m (2.1)

Cocrasnstoriue o011el 0XKUAaeMOi TIOTPEIIHOCTH ONPeaeISIFoTCs o Gopmynam (2.2-2.7).
[TorpemHOCTh OT HETOYHOTO KOMIAPUPOBAHUS PYJICTKH:

myg = tmgn (2.2)
’
TAC My - CPEAHsAAd KBaApaTH4YCCKasd IMOrpCIIHOCTb KOMITApUPOBAHUA PYJICTKH. CranpHBIE
PYJIETKH KOMIIAPUPYIOT C OTHOCUTENBHON MOorpemHocThio He 6omee 1:15000;

o l
n - YUCJIO OTKJIaAbIBAHUU N = ?

HOI’”pGHIHOCTB HU3MEPCHUA OJHOI'O IIPOJIETA 3a CHET HETOUYHOT'O HATSAXKCHUSA PYJICTKH:

my, = +(l—’+qzl’3)m ; (2.3)
lp = —\gr  12p3) P '

rae E - mogyns FOnra (E=2* 10° KI‘C/CMZ);
F - muomaap nmomnepeyHoro ceuyeHus MojoTHa pyaeTku, S = 0,26 oM
My - HOrPEITHOCTD ONPEEICHUS HATSHKEHUS PYIETKH, m , =1 Ke;
g - Bec 1 moronnoro metpa pynerku, 4=0,03 kr/m;
P - HaTsbKeHue pysieTky, p=10 Kr.

[TorpenHOCTh OT HETOYHOTO yYeTa TeMIepaTyphl:
my = lamg, (2.4)
rae o - KodhGHUIMEHT IMHEHHOTO PaCIIMPEeHHs MOJ0THA pyaeTkH (s ctamm o = 0,0000115);




Mt - TOTPELIHOCTh U3MEPEHUS TEMIIEPATYPHI.

HOIpGMHOCTB OT HCTOYHOI'O NPOBCHIMBAHUA JIMHHUU

2m?
ml' = ! (25)
TJ1€ M — BEJINYHNHA HHHeﬁHOFO CMCIICHUA.
ITorpenHoCTh OTCYETA 110 PYJIETKE:
mo
my, =21 2.6
lo \/? ( )
HOI‘peI_HHOCTL OT HECTOYHOI'O OHpeHeHeHI/IH erIa HAKJIOHOB JIMHUM:
. m
mys = Lsin 67‘3, (2.7)

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

O6mas CKII wu3mepeHus UIMHBI JIMHUM TPU HU3MEPEHHMM B HPSIMOM U OOpaTHOM
HaIlpaBJICHUAX ONpeaessieTcs o popmye:

m; = _%. (2.8)

2. CorilacHO HOPMATHBHO-TEXHUYECKHM TPEOOBAaHUSM IPH M3MEPCHUU JTMHBI JIMHUH C
HIOMOIIBIO 3JICKTPOHHOTO TaxeomeTpa jgomyckaemoe 3Hauenne CKIT usmepenus paccrosaus (Mp,
MM) OZHUM MPUEMOM OMPEIEIAIOT 1o ¢opmyie (2.9):

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

b — napamerp, xapakrepu3zyromuii coctapmstonue CKII usmepenus, 3aBucsIime oT pacCTOSHUS;
D — uzmepsieMoe paccTosIHHAE, MM.

3. UroObl yCTaHOBUTH, K KaKOMYy KJIacCy TOYHOCTH OTHOCUTCS H3MEpEHHas IJIMHa,
m
HEOO0XO/MMO BBIYMCIUTh OTHOCHUTENIBHYIO MOTIPEIIHOCTh Tl U COIIOCTaBUTHh 3HAYECHHE C

TpeOoBanusMu TexHuuyeckol MHCTPYKUKU. COrjlacCHO HOPMAaTUBHO-TEXHUYECKUM TPEOOBaHUSAM
3HAUEHUE OTHOCUTEIBHOW IMOTPEIIHOCTH M3MEPEHUs JUIMHBl JIMHUM B TOJ3EMHBIX
MapKIIEHIEPCKUX CETAX He JOJHKHO MPEBBIIATh: B OMOpHBIX ceTAX 1:3000; B cheMOUHBIX CETAX

1:1000.

[TpakTuueckast paborta Ne3
OIIEHKA TOYHOCTH JUHEHHBIX U3MEPEHUI. ONPEJEJIEHUE
KO2®PUIMEHTOB CTYYAHHOT'O U CUICTEMATHYECKOI'O BJIIUSHUS ITPH
JUHEUHBIX U3MEPEHUSAX

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

3.2 3aanue ¥ NCXOHBIE JaHHbIE
1. BeraucauTh 3HaYCHHUS KOAPPHUIIMEHTOB CITYUYaiHOTO @ U CHCTEMAaTHYeCKOro b BaustHus.
2. Borucnute CKII u3mepeHHOW NMHHH ¢ y4eTOM KO3(PQOUIUMEHTOB CIy4ailHOTO @ H
CHCTEMAaTHUYECKOro D BIUSHHUS.



3. YcTaHOBUTb, K KaKOMYy KJacCy MapKIICHACPCKUX CETed IO TOYHOCTH JIMHEHHBIX
U3MEPEHUNl MOXeET ObITh OTHECEHA aHalIM3MpyeMas AMuHa JUHUU. McxonHble naHHBIE
npuBeIeHbI B Ta0m. 3.1.

Tabnwmma 3.1
Hcxonnnie maHHbBIE
Ne Ne Inp. loGp. Ne Ne lnp. | loGp.
BapMaHTa BapuaHTa
1 1 29,855 | 29,861 15 1 |71,328 | 71,348
2 49,607 | 49,597 2 33,12 | 33,111
3 82,763 | 82,780 3 192,178 | 92,204
4 11,158 | 11,156 4 | 83,038 | 83,014
5 93,171 | 93,190 5 |24,401 | 24,408
6 25,055 | 25,050 6 |68,591 | 68,571
7 35,564 | 32,571 7 | 24,345 | 24,352
8 70,855 | 70,841 16 1 19,387 | 19,393
2 1 21,384 | 21,380 2 |58,596 | 58,579
2 45,564 | 45,573 3 197,408 | 97,436
3 74,913 | 74,898 4 | 74,035 | 74,014
4 97,668 | 97,688 5 | 45,156 | 45,169
5 19,055 | 19,051 6 |21,536 | 21,530
6 58,01 | 58,022 7 | 34,323 | 34,333
7 86,151 | 86,134 17 1 | 7355373574
8 65,158 | 65,171 2 191,913 | 91,887
3 1 23,24 | 23,250 3 |13,668 | 13,672
2 | 254,521 | 54,510 4 169,010 | 68,990
3 95,477 | 95,496 5 |22,055 | 22,061
4 16,259 | 16,256 6 |27,151 | 27,143
5 69,658 | 69,672 18 ¢ |32,144 | 32,135
6 39,376 | 39,368 2 | 25,067 | 25,074
7 50,409 | 50,419 3 193,018 | 92,991
8 77,429 | 77,414 4 |11,666 | 11,669
4 1 22,300 | 22,296 5 182,908 | 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 5 112,592 | 12,596
8 34,038 | 34,045 6 |51,387 | 51,372
5 1 32,123 | 32,129 20 1 |67,413|67,394
2 46,857 | 46,848 2 87,21 | 87,276
3 36,599 | 36,606 3 | 75,537 | 75,515
4 96,748 | 96,729 4 98,445 | 98,473
5 17,158 | 17,161 5 |18,686 | 18,681
6 68,763 | 68,749 6 |52,173|52,188
7 76,607 | 76,622 7 | 27,400 | 27,392
6 1 31,375 | 31,381 8 |65,159 | 65,178
2 55,594 | 55,583 9 |86,152 | 86,127
3 34,406 | 34,413 21 1 | 25,300 | 25,308
4 94,033 | 94,014 2 | 34,891 | 34,880
5 30,154 | 30,160 3 199,766 | 99,797




6 | 79,548 | 79,532 4 |36,542 | 36,531
7 | 36,323 | 36,330 5 [51,065 51,081
7 1 | 24,855 | 24,860 22 1 |71,148 | 71,126
2 | 68,599 | 68,585 2 | 33,747 | 33,758
3 | 24,748 | 24,753 3 192,639 | 92,610
4 | 83,173 | 83,156 4 |83,355 | 83,381
5 | 92,763 | 92,782 S5 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 3 114,065 | 14,061
2 | 68,610 | 68,596 4 181,016 | 81,041
3 17,766 | 17,770 5 |28,664 | 28,655
4 | 96,158 | 96,39 24 1 85,302 | 85,275
5 | 38,751 | 38,759 2 73,893 73,916
6 | 46,600 | 46,591 3 191,768 | 91,739
7 | 32,857 | 32,864 4 13,544 | 13,548
8 | 51,128 | 51,11 5 169,067 | 69,045
9 1 | 30,489 | 30,483 25 1 72142 72,119
2 | 51,428 | 51,438 2 | 84,743 | 84,769
3 12,243 | 12,241 3 |24,640 | 24,632
4 | 23,536 | 23,541 4 112,355 | 12,359
5 | 84,457 | 84,440 5 [51,917 |51,901
6 | 72,682 | 72,697 26 1 130,184 | 30,193
10 1 | 27,399 | 27,404 2 | 26,465 | 26,457
2 | 52,162 | 52,152 3 | 95477 | 95,450
3 18,675 | 18,679 4 116,259 | 16,264
4 | 98,444 | 98424 5 169,658 | 69,638
5 | 75,536 | 75,551 27 1 139,389 | 39,400
6 87,23 | 87,213 2 | 77,430 | 77,408
11 1 | 25,463 | 25,458 3 150,402 | 50,416
2 | 48,187 | 48,197 4 169,671 ]69,651
3 | 89,921 | 89,903 5 116,258 | 16,263
4 | 37,358 | 37,365 6 95478 | 9541
5 | 80,638 | 80,622 28 1 | 75,537 | 75,559
6 | 29,746 | 29,752 2 198,445 | 98,417
12 1 | 30,489 | 30,495 3 118,686 | 18,691
2 | 51,428 | 51,418 4 152,173 | 52,158
3 12,233 | 12,235 5 | 27,400 | 27,408
4 | 23,646 | 23,641 6 |65,159 | 65,140
S5 | 84,457 | 84474 7 186,152 | 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 4 197,668 | 97,640
4 | 69,671 | 69,651 5 [19,055 | 19,060
5 16,258 | 16,263 6 |58,010 | 57,993
6 | 95478 | 95,451 7 |86,151 | 86,176
7 | 54,532 | 54,548 8 [65,158 | 65,139
14 1 | 72,142 | 72,163 30 1 |27,399 | 27,391
2 | 84,743 | 84,719 2 52,162 | 52,177
3 | 24,640 | 24,647 3 |18,675] 1,670
4 12,355 | 12,351 4 98,444 | 98,416




(62}
(63}

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

[op}

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

7 | 26,465 | 26,473

3.3 TeopeTnueckoe BBeJIeHUE

1. OueHka TOYHOCTH JIMHEHWHBIX HM3MEPEHHI MPOU3ZBOAUTCA MO PA3HOCTSIM JBOMHBIX
U3MEPECHUM.

[To nuHUSAM, W3MEPEHHBIM B TPSIMOM W OOpPaTHOM HAIMPABICHUSX, OINPEACISAIOT HX
Pa3HOCTHU:

’ "

di = li - li (31)
Koaddumument cuctemMaTndecKkoro BIUSHUAS BBIYUCISIOT 110 (OpMyIIe:
b= % (3.2)

43 KaH(HOﬁ Pa3HOCTU UCKIIFOYAOT CUCTCMATHYCCKYIO COCTABJISOIIYO:

d; = d; — bl (3.3)

Koadduiment cnyyaitHOro BIUsSHUS ONPEAETSIOT 10 hopmye:

a= (3.4)

TAe N — YUCiIo paSHOCTeﬁ.

2. CKII u3mepeHnHo# 3amaHHON TuHUM (B Ta0a. 3.1 ITUHUS NOJYEPKHYTA) BBHIYUCISIOT IO
dbopmyre:
m; = +Va?l + b?1? (3.5)

Jlns ompeneneHus Kiacca TOYHOCTH MapKIIEHAEPCKUX ceTed HeoOXOIUMO BBIYHMCIUTH
OTHOCUTEJIbHYIO MOTPELIHOCTh AIMHBI M;/l U CPaBHUTH C JONMYCTUMBIMH 3HAYCHUSIMU COTJIACHO
TpeboBaHusAM TeXHUYECKOH MHCTPYKIUH.

3.4 KpaTkue METOJMUECKH € yKa3aHHsI K BBITOJIHEHUIO MPAKTUUECKOH paboThl
[Tpy TpaaAUIIMOHHOM pEIIEHUH 3a/1a4dl BBIYUCICHUS CJIENyeT IPOU3BOIUTH B (opMyJisipe
CJIEIYIOILEr0 BUJIA!

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

14 i i i
JIMHHUHA l
L

[TpakTuyeckas padora Ne4
ONPEAEJEHMUE NNOI'PEHTHOCTU KOOPAUHAT INOCJIEJHEI'O ITYHKTA U
JTAPEKIITMOHHOT' O YI'JIA MTOCJEJIHEA CTOPOHBI CBOBOJHOI'O
TEOJOJUTHOTI'O XOJA

4.1 Lenb paboTsl

BBINONMHUTE OIIEHKY TOYHOCTH CBOOOJHOTO TEOAOJUTHOIO XOJa, MPOJIOKEHHOTO B
HOJ3EMHBIX TOPHBIX BBIPAOOTKAX IMyTE€M BBIYMCIECHUS MOIPEIIHOCTEH IUIaHOBBIX KOOPAMHAT U
BBICOTHOM OTMETKH ITOCJIEAHETO MTYHKTA, & TAK)KE NOTPEIIHOCTHA AUPEKLIMOHHOIO YIJIa IOCIEAHEN
CTOPOHBI.



4.2 3ajaHue U UCXOHBIE JAHHbBIE

[To ropu3oHTaIBHBIM TOPHBIM BBIPAOOTKAM IIPOJIOKEH TEONOJUTHBIA XOJ. YTIJIOBBIE U
JMHEWHBIE U3MEPEHHS BBIITOJIHEHBI C TOYHOCTHIO, COOTBETCTBYIOIIEH TpeOoBaHUIM TexHIHUECKON
MHCTPYKIMK K MapKIIEHIEPCKUM OMOPHBIM CETAM (IOrPEIIHOCTh M3Mepenus yrioB mp =20,
KO3(PULMEHTH! BIMSIHUSA CIYy4alHBIX U CUCTEMAaTHUECKUX MOIPEIIHOCTEH IIpU U3MEPEHNH UINH
munnit a=0,0005 M2, b=0,00005).

Tpebyercs onpenenuts:
- MOTPEIIHOCTh KOOPAMHAT U IOTPELIHOCTh IOJIOKEHUs mocieaHero nyHkra K cBoOomHOTO
TEOOJINTHOTO XO01a;
- IOTPEUIHOCTh JUPEKIUOHHOTO yTJIa TIOCIEeTHEH CTOPOHBI CBOOOTHOTO TEOAOIUTHOTO X0/a;
- IOTPEIHOCTb OIIPENEICHHS BBICOTHOM OTMETKHU IOCIENHEro myHkTa Ky
- IOrPEIIHOCTh KOOPAMHAT Nocae Hero myHKkTa K cBOOOTHOTO TEOIOIUTHOTO X014 110 3aJaHHOMY
HaIPABJICHUIO.

4.3 TeopeTrnueckoe BBEIACHUE
1. TlorpemHoOCTh KOOpPAMHAT MOCTEAHEr0 MyHKTa K MO OCAM X W y NPU PaBHOTOYHO
U3MEPEHHBIX YTIIaX ONpPEeesiioT Mo hopMyam:

2
M3 = ZESTRE, + a? S sicos’a; + L, @)

2

MZ = %Z? R} + a? X1 s;sina; + b2L%, (4.2)
rae Riy, Ry - IPOEKIMH KpaTYalINX PACCTOSHUI OT KOHEYHOro MyHKTa K [0 I-X IIyHKTOB X0/1a
Ha OCU KOOPAMHAT X U J'5
@; - TUPEKIIMOHHBIC YIJIbI I-X CTOPOH XO/1a;
S; - JUIMHBI CTOPOH XOJa (TOPU30HTAJIBbHBIE ITPOJIOKEHUS);
Ly, Ly - TIPOCKIIMHU JINHUM, COCIMHSIONICH MEPBBIA W KOHEYHBIH (K) IMYHKTBI TEOJOJUTHOTO
X0J1a, Ha OCH KOOpAUHAT X U ).

3Ha4yeHUs YIIOBBIX U JMHEWHBIX BEJTMUUH ONPEACISAIOT rpaduueckH, T.€. HEMOCPEICTBEHHO
Ha TJIaHe TOPHBIX BBIPaOOTOK (puc. 4.1) ¢ yyeTom ero maciurada. Benwuunsl Ry, R;y, Ha Miane
0003HAYaIOT KPACHBIM IIBETOM.

Puc. 4.1. Cxema k npepacueTy TOYHOCTH KOHEYHOI0 IIYHKTA CBOOOJHOT0 T€OJ0JUTHOI0 X012

2. OOuIyr0 TOTpeurHOCTh TMOJOXKEHUS KOHEYHOro myHKTa K B TMIlaHe BBIYHCISIOT I10
dbopmyre:
2 _ 2 2
Mg = My + M, 4.3)



C yd4eroM TOro, 4TO XOJbI IO BBIPAOOTKAM IPOKIAIBIBAIOTCS JBAKIBI, CPEIHIONO
MOTPEIIHOCTh BRIYHUCISIOT TI0 (hopmyoie:
_ Mg

3. OTHOCHTENbHYIO TOrPEIIHOCTh MOJOKEHHS KOHEYHOro NyHKTa K BBIYHCISAIOT 10
dbopmyre:

MKomH = % (45)

rae P — nepumerp xona.

4. OxugaeMyro MpeeiabHyI0 MOTPEIIHOCTh MOJOKEHHUsI KOHEYHOTo myHKTa K B IiaHe
BBIUKCIISIOT O (hopMmyIie:

MKOJ»‘C = SMch (46)

5. llorpemHocTh JOUPEKLMOHHOIO yrjia IOCIEAHEH CTOPOHBI TEOJOJUTHOIO XOJa
OTHOCHUTEIIBHO UCXOJIHOM CTOPOHBI, T.€. IEPBOM HAYAJIbHON CTOPOHBI, TOJIYYEHHOW B PE3YyJIbTaTE
OpPUEHTUPOBAHUS, PU PABHOTOYHO U3MEPEHHBIX yIJIaX OMPEAeSIoT Mo Gopmyie:

Myyn = mgyn 4.7)
re N — 4ucio yriloB TEOAOIUTHOTO X0/a, YYaCTBOBABILUX B BHIYMCIICHUH TUPEKIIMOHHOIO yria
MOCJIEAHEN CTOPOHBI XO/a.

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

My, =+ ngo Yzt m? 4.8)

M, =+ /mio +nmg (4.9)

6. [Ipenpacuer NOrpenIHOCTH MOJIOKEHNSI KOHEYHOTO MMyHKTa K OTHOCUTEIBHO UCXOIHOTO
IIyHKTa 1 IO BBICOTE HAa OCHOBE PE3YyJbTAaTOB N€OMETPUYECKOrO HUBEIHWPOBAHUS IO TOPHBIM
BbIpa0OTKaM BBIMOIHAIOT CIEAYIOIIUM 00pa3oM.

Kak u3BEeCTHO, cpefHss NOTPEIIHOCTh IOJIOKEHUS KOHEYHOro InyHKTa K CcOCTOMT u3
MOTPENIHOCTEH U3MEPEHHUsI TNTyOUHBI HIaXTHOTO CTBOJIA My, U MOIPEUIHOCTEN HUBEIUPOBAHUS
Ha IIOBEPXHOCTU Myp,H B MIAXTE My,,:

MZ = \/mlzlcm + mlzln + mizlm (410)

B JAaHHOM 3aJaHuU HOFpeHIHOCTB HI/IBeJ'II/IpOBaHI/ISI Ha HOBerHOCTI/I HC y‘—II/ITBIBaeTCSI.
CrnenoBartesnbHO, 001Iasi CPETHSS MOTPEITHOCTD TOJI0KEHUS KOHEYHOTo MmyHKTa K 110 BhICOTE:
— 2 2
M; =mj,, + m;, (4.11)
TIe Mp,, - HOTPEIIHOCTh MEPEIAYN BHICOTHOM OTMETKH Yepe3 MIaXTHBIM CTBOJI;
mhm - HOFpeHIHOCTB FeOMeTpPI‘-IeCKOFO HI/IBeJ'H/IpOBaHI/IS[ B IIaxXTe.

[lorpemHocTh mepenayn BBICOTHOM OTMETKH 4Yepe3 IIaXTHBIM CTBOJ NHpPHU ABYKPATHOM
U3MEPEHUH ONPENENSIOT 10 hopMyIie:
Ah

Mpcey, = ﬁ (412)

rne Ah=0,0003H, M - momycTHMOe pacxXoKICHHE MEXAY JABYMS HE3aBHCHMBIMH TepeaadyamMu
BBICOT;
H - rmyOuHa maxTHOTO CTBOJA, M.

CpenHroro NorpenHocTh TEOMETPUYECKOTO HUBEMPOBAHNUS IPU ABYKPAaTHOM BBIIIOJTHEHUHT
paboT ompenenstoT 1mo hopmysie:



_ An,
=h

rac Ahm - IO0IIYCTHUMBIC HEBA3KHW HUBCJIMPHBIX XO040B B IIAXTE.

TexHumdyeckon I/IHCTPYKHI/Ieﬁ YCTAHOBJICHO, YTO IIPH I'COMCTPHUYCCKOM HHUBCIMPOBAHHU B

maxTe JOIMyCTHMasA HEBA3KaA X04a HE NOJIXKHA ITPCBBINIATH 50\/Z, MM, T'AC L - JJIMHA X044, KM.
O)KI/II[aeMaﬂ npeacibHas NOIrpE€IIHOCTD ITOJOXKCHUA KOHEYHOI'O IIYHKTA K 1o BrIcOTE:
MZODIC = 3MZ (414)

7. IlorpemrHocTh KOHEYHOT O MyHKTa K 110 33JaHHOMY HalPaBJIEHUIO (IIEPIEHANKYIIPHOMY
ocu BeIpaOOTKH X ') IIpU paBHOTOYHO M3MEPEHHBIX YIaxX BBIYUCISIOT 110 popMyJie:

2
2 _Mm ' 2
M = p—fZ’fRiZy,+ a® Y1 s;cos®a; + b*L:. (4.15)
rae Ry - IPOEKIUM KPOTYaHIINX PACCTOSAHMH OT KoHeuHOro myHkTa K /10 i-X Toyek Xoz1a Ha och

KOOpJMHAT y';

fo - IPOEKIUHUS 3aMbIKAIOIIEH X0/1a Ha 3aJJaHHOE HAIIPaBIICHUE;

'

a; - YCJIOBHBIC NUPCKINOHHBIC YTIIbI i-x CTOpPOH XOoAa.

VYcioBHast cucremMa KOOpAMHAT X'y’ cTpouTCs TakuM 00pa3oM, 4TOOBI LIEHTP CHUCTEMBI
KoopAauHaT X'y’ pacnosiarajics B KOHEUYHOM IYHKTE TeoJojauTHoro xozna K,a ocb x' Obuia
COBMEIIICHA C 33J]aHHBIM HallpaBJIEHUEM, B JAHHOM CJIy4dae - HallpaBJI€HUEM, EPIEeHIUKYIISIPHBIM
OCH BBIPAOOTKH.

4.4 Kpatkue MeToAnyecKe YKa3aHUs K BbINOJHEHHIO MPAKTHYECKO padoThl

[Tpy TpagMIIMOHHOM pelIeHUH 3a/1a4M Ha IuIaHe TOpHBIX BeIpaboTok M 1:1000 BHIIOTHUTH
POEKTHPOBaHUE TEOAOIUTHOrO XoAa (... K). PaccTosiHus MeX1y MyHKTaMU B TOPU30HTAJIbHBIX
TOPHBIX BBIpabOTKaX peKoMeHyeTcsl MpUHATH oT 60 10 100 M.

Buauenns Y, RY, Y R7,, Xsicos?a;, Y s;Sin*a; BEIMUCIUTL B HOPMYISIPE CIELYIOIIErO
BUJA!

Rix | Rix | Riy | R}, | si | ai |cos?a; | sin®a; | sicos?a; | s;sin’a;

p3 X Py p3

3HaueHUs ), Rizy/ , 20500 0? ]: BBIUUCIIUTH B (POPMYJISipe CIEIYIOLEero BUa:

Opy | OF O O, | 0000p|Do0%0; | 0Dp000%0;

[TpakTuyeckas padora Ne 5
OLEHKA TOYHOCTHU TPUTOHOMETPUYECKOI'O HUBEJIUPOBAHUS

5.1 Llens paboThl

BBINOMHUTE OLIEHKY TOYHOCTH BHUCAYETO XOAA TPUTOHOMETPUYECKOIO HUBEIMPOBAHUS,
MPONJICHHOTO B MPSIMOM U OOpPAaTHOM HaIpaBJIEHUSAX B MOJI3EMHBIX TOPHBIX BBHIPAOOTKaX, MMyTEM
BBIUMCJIEHMSI IOIPEIIHOCTH BBICOTHI IIOCIIEIHEIO ITyHKTA.

5.2 3apanune U UCXOAHBIE IaHHbIE

[To HaKJIOHHOM TOPHOU BBIPAOOTKE MPOJIOKEH XOJI TPUTOHOMETPHUIECKOTO HUBEIIMPOBAHUS
B MPSIMOM U 0OpaTHOM HarpaBieHusX. [lorpemHoctu u3MepeHus: BbICOThl UHCTpYMEHTa [+ U
curHanoB [l cocraBumu: [ = [ = X2 mm.



Koaddunmentst cucremarnyeckoro (D) u ciydaiinoro (@) BIMSHUS NPH U3MEPCHUU JUTHH
coctaBiisitor cootBeTrcTBeHHO 0,0001 m 0,0015 M2, Beprukanbabie yribl U3MEpPSUIUCh OJHUM
MIOJTHBIM TIPHEMOM.

BbIYHCIUTE TOTPENTHOCTD OMPEIe/ICHHs BHICOTHOW OTMETKH TOCIIEIHEr0 MyHKTa X0aa U
CpPaBHUTh pE3yJbTaT C HOPMATHBHO-TEXHHYCCKHM JOMYCTUMBIM 3HAYCHHUEM COTJIACHO
TpeboBaHusAM TeXHUUECKON HHCTPYKIIUH.

5.3 TeopeTnueckoe BBeeHUE

B cootBercTBUM ¢ TpeOoBaHUAME TeXHUYECKON MHCTPYKLIMU TEXHUYECKOE HUBEIMPOBAHUE
BBINOJIHAIOT O BbIpaOOTKaM € yIVIOM HakjoHa A0 5°. TpuroHoMeTpuyeckoe HHUBEIMPOBAHUE
BBITOJIHSIOT 10 HAKJIOHHBIM BBIPA0OTKaM C OJTHOBPEMEHHBIM MPOJIOKEHHEM TE€OIOTUTHBIX XOJI0B.

[TorpemrHOCTh BBICOTHOM OTMETKM IIOCIEAHEr0 ITyHKTa TPUTOHOMETPUYECKOIO XoIa
BBIUUCIISIIOT IO (hopMmyIie:

o? 2
02 =— J0Z000%0,+ 004 + 002 + 023V 0p000%0 + 02 Dp0000)

(5.1)
rZ€ N - KOJIMYECTBO IIYHKTOB X0/1a, HA KOTOPBIX IIPOBOJUIIUCH COOTBETCTBYIOIINE U3MEPEHNUS,
[l - HAaKJIOHHAs JJIMHA CTOPOHBI X0/4;

L7 - yroa HakjIOHa CTOPOHBE,

[ - MOTpelHOCTh U3MEepEeHHsl BepTUKabHOro yria (cM. [IpakTuueckas padota 1).

[Ipyn HMBENMMPOBAHUM B MPSIMOM W OOPATHOM HAIIPABJICHUSAX IMOTPEIIHOCTH ONMPEACIICHUS
BBICOTHOM OTMETKHU:

(5.2)

5.4 KpaTrkue MeToaM4YecKHe YKa3aHUS K BbIIIOJIHEHHIO J1a00paTOpPHOii padoThl

[Tpy TpagUIIMOHHOM pelIeHUH 3a/1a4M Ha IUIaHe TOpHBIX BeIpaboTok M 1:1000 BBIIOTHUTH
IpOEeKTHpOBaHUE TeoAoauTHOro Xona (1...K) mo ykinony ¢ nagenuem [1=40°. 'opuzoHTaIbHbIE
paccTosIHUS MEXy IIYHKTaMU pEKOMEHIyeTcsl IpUHATH B mpenenax 50...70 m.

Boruncnenus npon3BoAuTh B GOpMYIISIpe CIEIYIOIIEro BUA:

N |0Op|0p|0000q|050000p| 0;000%0,| 00004|0p0000q|034000%04




