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Pabouas nporpamma paccmoTpeHa u o100peHa Ha 3acenanuu kadenpsl ['eonoruu,
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamMma rnepecMoTpeHa, o0Cyk/ieHa 1 ogo0peHa s peam3aiuu B 2027 - 2028
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eororum, MapKIieaepcKoro neina u 000rameHus

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

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eonorum, MapKIeiaepcKoro aeia u 000orameHus

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl [ eooruu, MapKIIeHIepCKOro J1ena U 000TraiieHus

[Iporokon ot 20 . Ne

3aB. kadenpoit N.A. I'pumun

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro 1ena U 000raiieHus

IIporokom or 20 . Ne
3aB. kadeapoii H.A. I'puiiun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ooopena s peanusanuu B 2031 - 2032
y4eOHOM o1y Ha 3aceanuu Kadgeapsl ['eonoruu, MapKIenaepcKoro jaenna u 00oranieHus

[Iporokom ot 20 . Ne

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2032 - 2033
y4eOHOM o1y Ha 3acefaHuu kadenpsl ['eomoruu, MapKIeiaepckoro neia u 00orameHus

[Iporokom ot 20 . Ne

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

ABIIIETCS (OPMUPOBAHUE Y CTYACHTOB MPOYHBIX 3HAHUN O XapakTepe U OCOOEHHOCTAX
00pabOTKM pa3jMYHBIX BHJOB MAapKIIeHIepCKO-Teo/Ie3nuecKoil uHbOopManuu, TPUBUTUS
HABBIKOB BBIIOJIHEHUS HEOOXOIUMBIX BBIUYUCICHUH.

2 MecTo qucHuILIMHBI (MOYJIsI) B CTPYKType 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnuna Teopus ommOOK U ypaBHUTENIbHbBIE BHIYUCICHUS BXOJAUT B 4aCTh y4eOHOTO
wiaHa (GOpMUPYEMYI0 YyYacTHUKAaMHM OOpa30BaTelIbHBIX OTHOLIECHHH  00pa3zoBaTesIbHOM
MIPOrPaMMBlI.

Jns  wu3ydyeHWs  AMCUMIUIMHBI ~ HEOOXOIuUMBI  3HaHUS  (YMEHHUS, BIaJEHUs),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILINH/ MPAKTUK:

Bricmasg Maremaruka

I'eone3us u Mapkiennepus

Maremaruueckas 00paboTKa pe3yabTaTOB U3MEPECHUI

Mapkuieiiepckue padoThl MPU OTKPHITON pa3pab0TKe MECTOPOKICHHH ITOJIC3HBIX
HCKOIIAeMBIX

Mapkueliaepckue padoThl MpH MOA3EMHON pa3pabOTKe MECTOPOKICHUN MOJIE3HBIX
HCKOIIAeMBIX

3HaHus (YMEHUs, BJIaJICHUs), IOJyYEHHbIE IPU U3YYE€HUHU JAHHON TUCHUIUIMHBI OynyT
HEOOXOAUMBI JIs U3YYCHHS JUCIUTUTAH/TIPAKTUK:

Beicmas reonesus

MOHUTOPHHT CIBUKEHUH U AepopMalinii, reoAMHAMHYECKUE TTOJIUTOHBI

IToaroroBka K ciaye ¥ caada rocyJapCTBEHHOIO SK3aMeHa

Mapxkueiiiepckoe odecriedenre 6€30MacHOCTH BEIEHNS TOPHBIX padoT

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTAaThl 00y4eHHs

B pe3synbrare ocBoeHus aucUMIUIMHBL (Moayisi) «Teopust ommOOK M ypaBHUTENbHbIE
BBIUUCIICHUS» 00yJaroIuics T0JKEeH 001aaTh CIeAYOMUMU KOMITETEHIIUAMU:

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

[IK-1 CriocoGeH BBIMOJIHATh MHKEHEPHO-TEO0/Ie3NYECKUE U3bICKAaHUS, IJIAHUPOBATh Pa3BUTHE
TOPHBIX pabOT, OCYIIECTBIIATH MapKIIEHIEPCKU KOHTPOJIb COCTOSIHUS TOPHBIX BBIPAOOTOK,
3IaHUM COOPYKEHHMM M 3€MHOHM IOBEPXHOCTH Ha BCEX JTalax OCBOCHMSI M OXpaHbl HEAp C
obecrieueHreM MPOMBIIIIICHHON W DKOJIOTUYECKON 0€30MaCHOCTH

IK-1.1 CocraBisieT NpOEKThl MPOU3BOACTBA MApKIIEHAEPCKUX M TE€OAE3NYECKHUX
paboT, OCYLIECTBISAET KOHTPOJIb 32 BHIIIOJHEHUEM M3BICKATEIIbCKUX PAOOT

I1K-1.2 [Tnanupyer pa3BUTHE TOPHBIX pabOT W KOHTPOJIMPYET COOTBETCTBHE
(baKkTHUECKOro pa3BUTHsI TOPHBIX PA0OT MPOEKTaM U KaJleHJAapHbIM IUIaHaM

IK-1.3 OOG0CHOBBIBAET U UCIIOJIB3YET METO bl TEOMETPU3ALINU U IPOTHO3UPOBAHUS
pa3sMelIeHHs IT0Ka3aTele MECTOPOXKICHUS B IIPOCTPAHCTBE

[1K-1.4 AHanu3upyeT W TUNU3HPYET YCIOBUS pPa3pabOTKH MECTOPOKICHUHN
MOJIC3HBIX UCKOMAEMBIX ISl KX KOMIUIEKCHOTO MCIIOIb30BaHUSI, BBITIOTHSET
pas3IMYHbBIC OIICHKH HEAPOIOIb30BaAHHS




[IK-2 CnocobGeH  BBINOJHATH  MapKIIEHAEPCKO-Teoe3nYeckiue  paboThl,  ONpPEnesiTh
IIPOCTPAHCTBEHHO-BPEMEHHBIE XAPAKTEPUCTUKU COCTOSHUS 3€MHOW IIOBEPXHOCTH U HEIp,
TOPHO-TEXHUYECKHX CHCTE€M, TNOJ3€MHBIX M HAa3eMHBIX COOPY)KEHHH U O0TOOpaXkaTh
MH(OPMAIIHIO B COOTBETCTBUH JICHCTBYIOIIMMH HOPMAaTUBHBIMH JIOKYMEHTAMHU

K-2.1 Hcnonb3yeT 3aKOHbl MU MHbIE HOPMATUBHBIE NPABOBBIE aKThl B 00JIACTH
re0JIOTHYECKOT0  M3YYEHHs, MCIIOJIb30BaHMA M  OXpaHbl HEIAp W
OKpY’Kalolled cpenbl; HOPMAaTHUBHBIE IPaBOBBIE AaKThl, PYKOBOJSAIIME,
METOJMYECKME U HOPMATHUBHBIE MaTepHalibl, KacarollUecs IesATEIbHOCTH
MapKIIEHIEPCKON CITYKOBbI;

[K-2.2 OcymecTBisieT He0OXOMMbIE MAPKIICHIEPCKUE KaMepAIbHBIE U TIOJICBBIC
paboTel, opopMIIIET TPOU3BOJICTBEHHYIO JOKYMEHTAIIUIO U OTYETHOCTh

IK-2.3 Hcnone3yer  reomHGOpPMAIMOHHBIE  CHUCTEMBI  JJI  BBIIOJHEHUS
MapKIIeHepckux padboT

[K-2.4 YcraHaBiuBaeT MPUTOJHOCTh T€0IE3MUECKOTr0 000PYI0BAaHUS U TIPUOOPOB
K pabote




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

OO6mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 3 3aueTHbIX eaunul] 108 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 73,9 akaz. 4acos:
— ayuTopHas — 72 axkaj. 4acos;
— BHeayauTopHas — 1,9 akaj. 4acos;

— camocTosTenbHas padora — 34,1 akaj. 4acos;

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

@dopma arTecTaluy - 3a4eT

AynutopHast 5 o
g
KOHTaKTHasi pabora Z = dopMa TeKyIIero
= (B akaj. yacax) 5 Bun KOHTPOIIS
Pazzen/ Tema 3 == . Kon
g & © | caMOCTOSATENBHONW | yCHEeBaeMOCTH U
JUCLUATUINHBI 5 £ o . | xommerenuu
@) g 5 paboTHI MIPOMEKYTOYHOM
Tek. naf. MpaKT. z'Q aTTecTaluu
3aH. 3aH. | O &
1. DneMeHTHI Teopun
HOTPENIHOCTEN (OLIMO0K)
reoJIe3NYeCKUX M3MEpeHHH
Maynerie MK-1.1, [K-
OCHOBHOM 1 12 1_'[[&_1 3
1.1 O6wue cBeneHus 06 JIOTIOTHHATELHOU VYcTHbIi ompoc I1K-1.4, TIK-
2,4 1 JIUTEPATYpPBI 110
U3MEPEHUSX (cobecenoBanue) 2.1, TIK-2.2,
JHCIHAIUINHE, K2 3. TIK.
KOHCIIEKTa 2 i
TEKITUI '
Nzyuenue MK-1.1. TIK-
OCHOBHOW 1 12 1_'[K’_1 3
. 2, 3,
1.2 MorpewHocTy 9 AOUOMIUTCIBHON | oyt ompoe | TIK-1.4, TIK-
. 2,7 1 JIUTEPATYPHI 110
PEe3yNbTaTOB U3MEPEHUI HCIIHILTHHE (cobecenoBanue) 2.1, IIK-2.2,
’ IK-2.3, TIK-
KOHCIIEKTa 5 A:
JIeKIUI )
Nzyuenne IK-1.1, TIK-
OCHOBHOM U 1.2, TIK-1.3,
1.3 3apauu Teopun 27 1 JIOTIOJTHUTEJIbHOU VYcTHbli onpoc IK-1.4, TIK-
MOTPEIIHOCTEH n3MepeHui ' JIUTEPATYpPBI 110 (cobecenoBanue) 2.1, 1IK-2.2,
JUCLUIUINHE, I1K-2.3, TIK-
KOHCIIEKTa 24
HWroro no pazaeny 7,8 3
2. PaBHOTOYHbIE U3MEPEHUS
Nsyuenue MK-1.1. [IK-
2.1 Boruuciienue Haubonee OCHOBHOM 1 12 ﬁK’-l 3
oore o swimocts || | et | Senmompor | i1 T
I/I3MepeHI/I§ O,Z}L/Hoﬁ U TOM XKe Y nncfmn%ﬁzme (cobecenopanmc) 2.1, 1IK-2.2,
BEJIMYUHBI KOHCIIEKTa HK-22'3A: TIK-
JICKIIUI ’
Wroro no pazneny 2,7 1




3. O1eHKa TOYHOCTH

PE3YJIbTAaTOB pPsi/ia PABHOTOYHBIX

U3MEPEHUH
1 .
iBa Cp;iiiiixaﬂ OCHOBHOM U IIK-1.1, TIK-
P JIOTIOJTHUTEILHOM Brimonaenune 1.2, IIK-1.3,
MOTPENTHOCTh Pe3yIbTaTa .
JIUTEPATYPHI 10 NIPaKTHYECKON I1K-1.4, IIK-
OTJEIILHOTO U3MEPEHHUSI. 2,7
Tpe tebias i JUCIUIUINHE, pabots!l u pemrenne | 2.1, [TK-2.2,
P KOHCITEKTa 3a7a4 I1K-2.3, TIK-
OTHOCUTEIIbHAs "
JICKITHI 2.4
MOTPEIIHOCTH
4
OITOJIHUTEIIbHOM Brimonaenne 1.2, IIK-1.3,
3.2 Beposueiitme 0,7 HJ'H/ITG aTypBI 10 MIPAKTUYECKOM TIK-1.4, TTK-
TOTPEIIHOCTH , I/ICpI/IH}J,IpI/IHe a6gTH U pelIeHue 2.1, [IK-2.2,
S - | P p TTK-2.3, TIK-
KOHCTICKTa
- 2.4
JICKITUI
HWroro no pazaeny 34
4. OueHka TOYHOCTU (PYHKITHIHA
M3MEPEHHBIX BEITNIHH
OCHOBHOM U IK-1.1, TIK-
4.1 Cpennss JIOTIOJTHUTEILHOM Brinonnenune 1.2, TTIK-1.3,
KBaJpaTHyecKas 27 JIUTEPATYPHI 10 NPaKTUYECKOU IK-1.4, IIK-
MOTPEIIHOCTh (PYHKIMU ' JUCIUIINHE, pabots! u pemienue | 2.1, [1K-2.2,
001Iero Buaa KOHCITEKTa 3a7a4 I1K-2.3, TIK-
JEKIHI 2.4
4
oc;zgle{l;gen TIK-1.1, TIK-
4.2 Cpennsist " Brinonnenue 1.2, [IK-1.3,
JIOTIOJTHUTEIBHOM .
KBaJpaTH4yecKas MIPAKTHUYECKON IK-1.4, TIK-
N 2,7 JIUTEPATYPHI 110
MOTPEIIHOCTD IPOCTON paborts! u pemenue | 2.1, I[TK-2.2,
9 JACIATIIINHE,
apu(METUYECKOH CepeMHBI 3a1a4 [IK-2.3, TIK-
KOHCIICKTa
o 2.4
JICKITUH
Ny Brinosninenune 1.2, [IK-1.3,
4.3 OreHKa TOYHOCTH JIOTIOJTHUTELHOU .
€3yJIbTaTOB YTIOBBIX 2,7 JUTEPaTypPHI TIO TPAKTHACCKOU TIK-1.4, TIK-
EISMC €HUIl B TPUAHTYJIALUN , HCLIATIJIMHE paGotst u pemenne | 2.1, TK-2.2,
P p ym e ’ 3a7a4 I1K-2.3, TIK-
KOHCITICKTa
o 2.4
JICKITUH
" Brimonnenue 1.2, TIK-1.3,
4.4 OneHKa TOYHOCTH JIOTIOJTHUTETTLHOM .
€3yJIbTaTOB PsiJia JIBOMHBIX 2,7 JIUTEPATYpPBI 110 TIPAKTHACCKOH TTK-1.4, TTK-
paB}},IOTO‘{HBIX HU3MEPECHUI 7 WCLIUIUINHE paGorst u pemenne | 2.1, TIK-2.2,
P P et ’ 3a7a4 I1K-2.3, TIK-
KOHCIIEKTa
o 2.4
JICKITHH
HWroro no pazaeny 10,8
5. HepaBHOTOYHBIE HU3MEpPEHUs
ocnymmoi TTK-1.1, TIK-
. 1.2, TIK-1.3,
5.1 Obmas apupmeTraeckas JIOTIOJTHUTELHOU Brinonnenue K1 4. TIK-
cepenuHa. Beca 0,7 JIUTEPATYPHI 110 MPaKTHYECKUX 21 l'.IKD-Z 5
Pe3yNbTaTOB U3MEpPEHUI JUCLUIUINHE, pabor H.K’-2.3, HKl-
KOHCIIEKTa >4

JICKIIUI




Uzyuenne

OCHOBHOM M l;H;lHk_I;Hé
5.2 Cpenusist JIOTIOTHUTETHHON Brimonuenne H'K’-I 4 HK
KBaJIpaTHYeCKas 0,7 2 1 JIUTEPATYypPHI 110 MIPAKTUYECKUX 21 1'.[K’-2 2
MOTPENHOCTh €ANHUIIBI BEca JIUCLMILINHE, pabor - : ‘_
KOHCIIEKTa TK 22'34 TK
JIEKITMH '
Uzyuenne MK-1.1. TIK-
OCHOBHOM 1 -
3.3 Cpennsa JIOTIOJTHUTEILHOM Brimonaenne 1.2, IIK-1.3,
KBa/IpaTIiccKa 0,7 2 1 JIUTEPATypPHI 110 MIPAKTUYECKUX TIK-1.4, TTK-
MOTPEIIHOCTh U BeC 001IeH ! LIRS aGor 2.1, T1IK-2.2,
apu(pMeTHIEeCKON cepeiuHbL S ’ p I1K-2.3, IIK-
KOHCIIEKTa 54
JIEKIIAH ’
Wzyuenue MK-1.1. TIK-
5.4 Boruucnenue cpeaneit OCHOBHOMH 1.2, IIK-1.3,
N JIOTIOJIHUTEILHOM Brimonanenue
KBaIpaTHIECKON IIK-1.4, TIK-
0,7 2 1 JIUTEPATYPHI 110 MIPAKTUYECKUX
MOTPEIIHOCTH €IUHUIIBI OIS aGoT 2.1, IIK-2.2,
Beca A > p TK-2.3, TTK-
KOHCIIEKTA 54
JIEKITAH '
Wzyuenue MK-1.1. TIK-
OCHOBHOM M S
5.5 BelunciieHHe BECOB JIOTIOJTHUTEILHOM Brinonnenue IEII% 11'[ f-l}ﬁi
KITMI HE3aBMCHUMBIX , JIATEPATYpPHI 110 MPaKTHYECKUX
YHKIHA 0.7 2 1 paTyp P 2.1, TIK-2.2
apryMEeHTOB JTUCITUTITHAHE, pabor H'K’-Z 3 HK
KOHCITEKTa 2 ‘i
JICKIIUI ’
HWroro no pazaeny 3,5 10 5
6. OCHOBBI METOa HAMMEHBIIINX
KBaJ[paToB
Nzyuenue MK-1.1. [IK-
OCHOBHOM M 2
6.1 3amavya COBMECTHOTO JIOTIOJTHUTEIILHOM Brinonnenue IEII% 11'[ f-l}ﬁi
YpaBHHUBAHHS HECKOJIBKHIX 0,7 14 2,8 JUTEPaTypPHI IO TIPaKTUIECKUAX 71 1_'[K’_2 5
HW3MEpPEHHBIX BEITNIHH JUCITUTUTAHE, pabot H'K’_2 3 HK‘-
KOHCITEKTa 2 i
JIEKITAH ’
Wzyuenue MK-1.1. [IK-
HOI(I)((;J}IIEI]?II’:;)JI]/ILII/I{OI‘;I Brinonnenue 1.2, TIK-1.3,
6.2 lpurpn (cnioco6) 0,7 1.4 2,8 JIUTEPATYPHI 110 MIPAKTUYECKUAX TIK-1.4, TIK-
HaUMEHBIINX KBaIpaTOB 2.1, IIK-2.2,
JIACIATIIINHE, pabot MK.2.3. TK-
KOHCIIEKTa 2 A:
JICKIIUH '
Nsyuenue MK-1.1. [IK-
AOSSEEEIT{;?LII/I{OFI Brimonaenne 1.2, IIK-1.3,
6'15}?55;{1;;%]” criocod 0,7 1,4 2,8 JIUTEPATYPHI 110 MPAKTUYCCKUX glf-llﬁé.g};-
yp JIUCIUTIINHE, pabor H'K’_Z 3 HKl-
KOHCIIEKTa 2 A:
JICKIIUH '
NsyueHue MK-1.1. [IK-
OCHOBHOM H § 1.2, TIK-1.3,
6.4 TTapaverpueckuii JIOTIOJTHUTEILHOM Brimonnenue K1 4. TIK-
) 0,7 14 2,8 JUTEepaTypsl MO MPAKTHYECKUX L
croco0 ypaBHUBaHUS 2.1, TIK-2.2,
JIUCIUTIINHE, pabor K2 3. TIK.
KOHCITEKTa 2 A:

JICKIIUI




Uzyuenne

. IIK-1.1, TIK-
OCHOBHOM M 1.2 TIK-1.3
6.5 Brrunciaenne JIOTOJTHUTEIHHOM Brimonanenue H'K’-I 4 HK
K03 GUIIUEHTOB 0,7 14 2,8 JUTEPATyphI IO IIPaKTUYECKUX 21 1'.[K’-2 2
HOPMAJIbHBIX YPaBHEHUH JUCLUIUINHE, pabor - -
KOHCIIEKTa TK 22'34 TK
JIEKITMH '
Msyuenie MK-1.1, TIK-
OCHOBHOM M 12 IiK’-l 3
6.6 KoHTpOITH BRIYUCIIEHUS JIOTIOTHUTETHHON Brimonuenne o =
I1K-1.4, TIK-
k03¢ urenTon 0,7 14 2,8 JIUTEPATypPHI 110 MIPAKTUYECKUX 1. TK-2.2
HOPMAJIbHBIX YPaBHEHUH JUCLUIUINHE, pabor - -
KOHCIIEKTa TK 22'34 TK
JIEKITMH '
Msyuene TK-1.1, TIK-
OCHOBHOM M 12 f[I<’-1 3
6.7 Pemrenne HOpMaITbHBIX JIOTIOJIHHUTEIBHO Brmosmenne IIK-1.4, TIK-
. 0,9 1,4 2,8 JIUTEpaTypsl IO HNPaKTHYECKHX
ypaBHEHHI 2.1, IIK-2.2,
JIUCHHUTIINHE, pabor K2 3. TIK-
KOHCIIEKTa 2 ‘i
JIEKIIMH '
Msyuene TK-1.1, TIK-
OCHOBHOM M 12 f[I<’-1 3
6.8 KoHTpolTh pemmeHus JIOTIOJIHUTEILHOM Brlimonnenune TTK-1.4, TTK-
. 0,9 1,4 1,9 JUTEpaTypshl IO HPaKTHYECKHX
HOpPMAJIbHBIX ypaBHEHUI 2.1, TIK-2.2,
JIUCLHUTIINHE, pabor K2 3. TIK.
KOHCITEKTa 2 A:
JIEKITAH '
e
. 1.2, IIK-1.3,
6.9 Cxemsl penieHus JIOTIOJTHUTEIILHOM Brinonnenue MK-1.4. TIK-
HOPMaJbHBIX YPaBHEHUH 110 0,9 14 1,8 JUTEPaTypPHI IO TIPaKTUIECKAX 71 1_'[K’_2 5
anroputmy K.®@. I'aycca JHCIUIIIINHE, pabot H'K’_2 3 HK‘-
KOHCITEKTa 2 i
JIEKIIAH ’
oo IK-L.1, TIK-
6.10 OreHKa TOYHOCTH . 1.2, [IK-1.3,
JIOTOJTHUTENHHOM Brimonnenue
MU3MEPEHHBIX BEIMYHH U UX IK-1.4, TIK-
. 0,9 14 1,8 JUTEPaTypPHI IO MIPAKTUYECKUAX
(yHKUMH 1TpU ypaBHUBaHUH HCLUIITHe aGoT 2.1, IIK-2.2,
KOpPpeJIaTHBIM CIIOCOO0M et ’ p IK-2.3, IIK-
KOHCITEKTa 24
JIEKIIUH ’
IIK-1.1, TIK-
1.2, IIK-1.3,
6.11 BHKP g”fln‘;(gg
IIK-2.3, TIK-
2.4
Wroro no pazneny 7,8 14 25,1
HWroro 3a cemectp 36 36 34,1 3a4ET
Uroro no aucuuruinee 36 36 34,1 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jns  peanmmzanuu  MPEeIyCMOTPEHHBIX BHJIOB y4eOHOM pabOTBI B KadyecTBe
00pa3oBaTEeNbHBIX TEXHOJOTMHA B TNPENOJaBaHUM JUCHMIUIMHBI «Teopus ommOOK U
YPaBHUTENbHBIE BBIUUCICHUS» UCIOJIB3YIOTCSA TPAAULMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTHH.

Jlekuu TPOXOIAT B TPaAMLUMOHHOW (opme. Ha JeKIMM-KOHCYNbTAIlMH, H3J1araeTcs
HOBBII MaTepHall, CONPOBOKAAIOIIUICSA BOIIPOCAMU-OTBETAMH 10 TEME JICKLIUH.

[TpakTuyeckue paboThI BHIMOJIHSAIOTCS CTYICHTAMHU 10 BapUaHTaM.

CamocrosiTenbHass paboTa 3aKIOYacTcss B MpopadOTKe OTAEIBbHBIX BOIPOCOB IIPH
M3y4YEHUHN JUCLUUIUIMHBI U IIPU IIOATOTOBKE K Ca4e 3a4eTa.

6 YueOHO-MeTOqHYEeCKOE 0O0ecTeYeHHe CAMOCTOATEILHOM padoThl 00y4YaommXxcst
[TpencraBieHo B npusioxeHuu 1.

7 OueHOYHbIE CPEACTBA IS NPOBEACHUS POMEKYTOYHON aTTecTallul
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYEeCKOEe M HH(POPMALIMOHHOE 0O0ecieYeHUe TN CUMILTUHBI

a) OcHoBHas JuTEpaTypa:

1. TamesnoB A.B., T'opmeee B.A. Pasuthe HaydHbIX HAE€H B TOPHOM Jele:
Mapkmeiinepus: HaydHas MoHorpadus. — ExatepunOypr: YpanbCKuii TOCYAapCTBEHHBIN
ropubrit yausepeutet, 2018. 559 c. https://www.elibrary.ru/item.asp?id=36292312

2. Tonyoer B.B. TI'eonesus. Teopuss mareMaTwdeckor OOpabOTKH TI'eOJIE3MYECKUX
u3MepeHuit: Yueb. g By30B. — M.: MOCKOBCKUI TOCYapCTBEHHbIN YHUBEPCUTET T'€OIe3UU U
kaprorpaduu, 2016. 422 c. https://www.elibrary.ru/item.asp?id=30089838

3. JpsixoB, B.H. T'eome3us [DnekrponHsiii pecypc]: yueOnuk / B.H. [IpsikoB. —
OnektpoH. man. — Cankt-Ilerepoypr: Jlamp, 2019. — 416 c. — Pexum mocryna:
https://e.lanbook.com/book/111205 .

0) /lomoJiHUTEIbHAS JIUTEpaTypa:

1. Mapkyze, FO. U. Teopus marematnyeckoil 0OpabOTKU I'e0Je3NYECKUX U3MEPEHUN :
yueoHoe mocobue / FO. . Mapkyse, B. B. T'ony6eB. — Mocksa : Akagemuueckuii [TpoexT, 2020.
— 247 c¢. — ISBN 978-5-8291-2981-1. — Tekcr : oaaekrpounsii // Jlaub
aNeKTpOHHO-OnbIHoTeynas cucrema. — URL: https://e.lanbook.com/book/132444

2. llepdunnes, A. A. Teopusi MaTeMaTHIECKOW 00paOOTKU Te0Ie3NIECKUX U3MEPEHUH
yuebHoe mocobue / A. A. TleppunbeB. — Hosocubupck : CI'YBT, 2019. — 80 c¢. — ISBN
978-5-8119-0810-3. — TekcT : anekTpoHHbIH // JIaHb : 2IeKTPOHHO-OMOIMOTEYHAsT CHCTEMA. —
URL.: https://e.lanbook.com/book/147160

3. benmukos, A. b. Matemarudeckas 00paboTKa pe3yIbTaTOB T'€0Ie3HYECKIX H3MEPEHHH
yueOHoe nocobue / A. b. benukos, B. B. Cumonsin. — 2-e u3za. — Mocksa : MUCU — MI'CY,
2016. — 432 c¢. — ISBN 978-7264-1255-9. — Tekcr : osmextpoHHbii // Jlanb
aNeKTpOHHO-OMbOIHoTeynas cucrema. — URL: https://e.lanbook.com/book/73707.

4. NmxeHepHas reojesus U reounpopmarrka. Kparkuit kypce : yueonuk / M. 5. Bpbins,
E. C. boromonoBa, B. A. Koyrusa, b. A. Jlésun ; mon penakumeir B. A. Koyrus. —
Cankr-ITerepOypr : Jlanp, 2015. — 288 ¢. — ISBN 978-5-8114-1831-2. — TekcT : 2IeKTPOHHBIN
/I Jlanp : snekrpoHHO-OMONmoreunas cucrema. — URL: https://e.lanbook.com/book/643245.
MacnoB A.B., l'opnees A.B., barpakos 10.I". ['eone3ust: yae6nuk. — M.: Komocc, 2006, 598 c.

B) MeToauuyecKkue yKazaHus:
[TpencraBieHbl B IPUIOKEHUH 3.


https://www.elibrary.ru/item.asp?id=36292312
https://www.elibrary.ru/item.asp?id=30089838
https://e.lanbook.com/book/111205
https://e.lanbook.com/book/132444%202
https://e.lanbook.com/book/132444%202
https://e.lanbook.com/book/147160
https://e.lanbook.com/book/147160
https://e.lanbook.com/book/73707.%204
https://e.lanbook.com/book/73707.%204
https://e.lanbook.com/book/643245.%20Маслов%20А.В
https://e.lanbook.com/book/643245.%20Маслов%20А.В

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypcebi:
https://www.elibrary.ru/item.asp?id=36292312 I'anesnoB A.B., 'opaee B.A. Pa3sutue
Hay4YHBIX UJCH B TOpHOM jene: Mapkieinepus: HaydHas MoHorpadus. — ExatepunHOypr:
VYpanbckuii rocy1apcTBEHHbIN TOpHBIN yHUBepcuTeT, 2018. 559 c.
https://www.elibrary.ru/item.asp?id=30089838 Toanyoes B.B. Teomesus. Teopus
MaTeMaTHYECKON 00pabOTKU reoe3NUecKuX u3MepeHuii: Yuel. i By30B. — M.: MoCKOBCKuUit
rOCy/IapCTBEHHBIN YHUBEPCUTET reoie3un U kaprorpaduu, 2016. 422 ¢
https://e.lanbook.com/book/111205 JIesikoB, B.H. T'eonesus [DnexkTpoHHbIi pecypc]:
yueonuk / b.H. [IpsikoB. — Dnekrpon. nan. — Cankt-IletepOypr: Jlans, 2019. — 416 c.

IIporpammHoe obecnevyenune

HanmeHnoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
7Zip cB0OOAHO pactpoctpansemoe [10 6eccpouHO
Bpaysep Yandex |cBoOoaHo pacmpoctpansemoe [10 6eccpoyHO

IIpodeccnonanbubie 6236l JAHHBIX U HHGOPMAIUOHHBbIE CTIPABOYHbIE CHCTEMBI
HazBanue xypca CchlIKa

DOneKkTpoHHBbIE pecypchl Oubnmoreku MITY

. T 1. Hocopa https://host.megaprolib.net/MP0109/\Web

Poccuiickass T'ocynapctBenHas Oubmuoreka.

https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

HanmmonanpHas
uHpopMallMOHHO-aHanuTHUeckass cucrtema —|URL:

Poccuiickuii mHAekc HayuHoro mmrtupoBanus |https://elibrary.ru/project risc.asp
(PMHII)

DOnekTpoHHas 0a3a MEPUOAMYECKUX W3AaHUN

000 «<IBUC» https://eivis.ru/

9 MaTepuajabHO-TeXHHYECKOE o0ecnedeHue TUCHUIIMHBI (MOTYJIs)

MarepuanbHO-TEXHHUECKOe 00eCcTIeYeHHEe JUCITUTUINHBI BKITFOYALT:

Y4eOHast ayuTopus A IPOBEICHHS 3aHATHI TeKInOHHOTo Thna 063:

TexHuueckue cpencTBa 0OydeHUs, CiyXallue JUld HpeJcTaBieHHus ydyeOHOM HHpopMaruu
OOJBIION ayAUTOpPUM: MYIbTUMEAMMHBIE CpPEACTBA XPAaHEHHUs, Mepefauyd M MpeACcTaBICHUS
yueOHOI nH(pOpMaIHH.

VYyeOHast ayTuTOpHs Ui MPOBEICHHs MPAKTUYECKUX 3aHATHHA TEKYIIEro KOHTPOJS U
npomMexxyrouHoi arrectauuu 067: TexHuueckue cpeicTBa OOy4deHMs, CHyXallue JUIs
npejcTaBiIeHus ydeOHON HH(OpManuu OONBIION ayAUTOPUHU: MYIbTUMEAUNHHBIE CPEICTBA
XpaHeHHUs, epe/lauy U MpeICTaBIeHUs yueOHOH HHpOpMaIuy.

VYdeOHass ayauTopusi JUIS TPYNIOBBIX W WHIAMBHIyalIbHBIX KoHCyibTanuii 080:
Kommeroteprass texuuka ¢ makerom MS Office, ¢ nmoaxmouenuem k cetn «MHTepHET» U C
TOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENBHYIO CPENly YHUBEPCHTETA.

Crneunanu3upoBaHHasi MeOeb

[Tomenienne st caMOCTOATENEHONW paboThl: KoMmbloTepHass TexHuKa ¢ makerom MS
Office, ¢ mnomxmouenneM K cetn «MHTEpHET» W ¢ JOCTYIOM B  DJICKTPOHHYIO
“H(POPMaITMOHHO-00Pa30BaATEIHHYIO CPEly YHUBEPCHUTETA.

[Tomemenue st XpaHeHUS U NPOPHIAKTHUECKOTO obcmyxkuBanus: Cremnaxu uis
XpaHEeHHs yueOHO-HATTISIHBIX TTOCOOUH U y4eOHO-METOINYECKON JOKYMEHTAITUN


https://www.elibrary.ru/item.asp?id=36292312
https://www.elibrary.ru/item.asp?id=30089838
https://e.lanbook.com/book/111205
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://elibrary.ru/project_risc.asp
https://eivis.ru/

ITpunoxxenue 1

6 YueOHO-MeTOAHYECKOe o0eceYeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCH

AynuropHas caMOCTOSITENIbHAs paboTa CTyIEHTOB Ha MPAKTUYECKUX 3aAHATUAX

OCYILIECTBIIETCS M0 KOHTPOJIEM IIPENIOAABATENS B BUAC PEILICHNUS 33/1a4 U BBITIOJTHEHUS

yIpaXHEHUH, KOTOpPbIE ONPEEIIAET IPENoAaBaTellb 1 CTyIeHTa.

CamocrosiTenbHas paboTa CTyIeHTOB OCYILECTBIISETCS B BUJIE YTEHUS JINTEPATYPhI 110

COOTBETCTBYIOILIEMY pa3Jielly ¢ IPOpabOTKOM MaTeprasia v BBIIIOJIHEHUS IOMAITHUX
3aJJaHUH C KOHCYJIbTalUsIMU IIPENOIaBaTENs.

Buabst ®opmbl KOHTPOJIA

Beinonnenne npaktuyeckux padbot [Iposepka u 3amura padot

[Touck ONOTHHUTENBHOM HH(pOPMAIUU TIO

3aJlaHHON TeMme (paboTa ¢

OoubmuorpaduueckuM MaTepuaIamMH,

CIIPAaBOYHMKAMU, KaTaJIOTaMU, CIIOBapsAMH,

SHIUKIIOTICUSMU )

[TpakTnyeckue paboThl

IIpuMepHBIii IepeYeHb TEOPETUYECKHUX BOIIPOCOB K 3a4ETY:

1. 3agaun nucuunanHbl « Teopus omMOOK U ypaBHUTEIbHBIE BHIYUCICHUS

2. YTo NOHUMAIOT O]l U3MEpEeHHEM (PU3NYECKON BETUUYHUHBI?

3. Kakue u3mepeHus: Ha3pIBatOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yro sBasieTcs pe3ysibTaTOM U3MEpeHus?

5. UTo noHUMaeTcs Moj OMUOKON (MOTrpelIHOCThI0) pe3yIbTaTa u3MepeHus?

6. Kakue ommOku Ha3bIBaIOTCS TPyObIMH, CUCTEMATUUECKUMHU, CITy4alHBIMU?

7. Kak BBIYMCIIUTD BEPOSATHENIIIEE 3HAUCHUE U3MEPAEMOI BEJIMYUHBI 110 PE3YJIbTaTaM

MHOTOKPaTHBIX PaBHOTOYHBIX U3MEPEHUIT?

8. Cpenssist KBaJipaTuyeckas olIMOKa pe3ynbTaTOB PaBHOTOYHBIX U3MEPEHUI: (GOPMYIIbI

I'aycca, beccenst, @eppepo.

9. Cpennsist kBaipaTudeckas omnoka QyHKIIMY U3MEPEHHBIX BEJTHMUUH.

10. CpenHsiga kBagpaTHueckas OmKMOKa pe3yabTaTOB JBOMHBIX pABHOTOYHBIX U3MEPEHUH.

11. Cpennss kBagpaTudeckasi ouOka IpocToil apuMeTHuecKoi cepeHsbl.

12. OOuias apupmMernyeckas cepearHa.

13. CpenHss kBagpaTHuecKasi OlIMOKa eIMHULIBI Beca.

14. Cpennsisg kBagpaTHueckas omnOKa U Bec 00Iel apupmMeTHuecKoil cepeiHbI.

15. Yto noHnMaeTcs ol ypaBHUBAHUEM PE3YyJIbTaTOB U3MEPEHUI?

16. YpaBHUBaHUE U OLIEHKAa TOYHOCTH HANpaBJIE€HUH, U3MEPEHHBIX HA CTAaHIIUU CIIOCOOOM

KpPYTOBBIX IIPUEMOB.

17. Yro siBnsieTcs yCIIOBUEM U MPUYMHON BO3HUKHOBEHMS 3a/]a4 YPaBHUBAHUSA?

18. ITpyHIIMTT HAUMEHBIIUX KBAJIPaTOB.

19. KoppenaTHslii ciocod ypaBHUBaHUSI.

20. [TapameTrpuyeckuii cnoco0 ypaBHUBAHUS.

21. Kak cocTaBisifOT yCIIOBHBIE YpPaBHEHUSI?

22. Kak cocTaBist0T HOpMaJIbHbIE YPAaBHEHUS U BBIYUCISIOTCS KO HUIIMEHTHI
HOpPMAaJIbHBIX

ypaBHEHH?

23. AnroputM K. @. I'aycca penieHus CuCTEM HOPMAJIbHBIX ypaBHEHUI?

24. KoHTpOJIb pellIeHUs] HOPMAJIBHBIX YPaBHEHUM.

25. O1neHKa TOYHOCTH U3MEPEHHBIX BETUYHH U UX PYHKUUN IPU ypaBHUBAHUU
KOPpEIaTHbIM

CIOCOOOM.



IIpunoxenne 2
7 OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTAIMU
a) [lnanupyembie pe3ynbTaThl 00yUEHHUS U OLEHOYHBIE CPEJICTBA JIJISl MPOBEICHUS POMEXKYTOYHOM aTTECTALNN:

Kox unaukaropa \ NHaukaTop 10CTHKEHNS] KOMITEeTeH i \ OueHo4YHbIE CpeICTBA

[TK-1 CriocoGeH BBITIOMHATH HHKEHEPHO-TEOAe3NIECKIE U3bICKAHUS, TUIAHUPOBATH PA3BUTHE TOPHBIX PabOT, OCYIIECTBISATh MAPKIICHIEPCKII KOHTPOIIh
COCTOSIHUS TOPHBIX BBIPAOOTOK, 3/1aHUN COOPY>KEHUI U 3€MHOM MMOBEPXHOCTU Ha BCEX ATANax OCBOCHUS M OXPaHbl HeJlp ¢ 00ecredyeHneM POMBIIIICHHON U
HKOJIOTUYECKOI 0€301MacHOCTH

IK-1.1 Cocrasisier MPOEKTHI npousBoJcTBa | [IpuMepHbIil mepeyeHb TEOPETUUECKUX BOIPOCOB K 3a4€Ty:
MapKIICUIEPCKUX U Te0JIe3MYecKUx pador, 1. 3amaun mucruruHbl « Teopus omMOOK U ypaBHUTEIBHEBIC BBIYHCICHUSD)
OCYLIECTBIISIET KOHTPOJIb 3a BbINOJAHEHUEM | 2. UTO MOHUMAIOT O] U3MEepeHuEeM (PU3NUIECKON BETUIMHBI?
U3BICKATENbCKUX paboT 3. Kakue usmepeHust Ha3bIBalOT MPSIMBIMU, KOCBEHHBIMH, PABHOTOYHBIMU U
HEPABHOTOUYHBIMH?

4. Yro sBisieTcs pe3ysbTaTOM U3MepeHus?

5. UTo noHMMaeTCs 1o/ OIMOKOH (ITOrpelIHOCTBIO) Pe3yibTaTa U3MEpEeHus?

6. Kakue ommOku Ha3bIBalOTCA IpyObIMU, CHCTEMAaTUUYECKUMHU, CITy4aliHBIMU?

7. Kak BBIYMCIINTH BEPOATHENIIEE 3HAUEHUE U3MEPSIEMON BEJIMUUHBI 110
pe3ysibTaTaMm

MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHUI?

8. Cpemusist KBapaTHUeCKast OIMOKA Pe3yabTaTOB PABHOTOUYHBIX H3MEPEHHI:
bopmybl

l'aycca, beccens, @eppepo.

9. Cpennss kBagpaTuyeckas omnoKa (pyHKIIMH H3MEPEHHBIX BETUYNH.

10. CpenHsas kBagpaTHUecKast OIIMOKA Pe3yJbTaTOB IBOMHBIX PABHOTOUHBIX
U3MEPECHUM.

11. Cpennsas kBagpaTHuecKas OIMOKa MPOCTON apupMETHUECKON CepeaNHBI.

12. O6mias apupmMeTudeckas cepeinHa.

13. Cpenuss kBagpaTudeckast omuoOKa eTMHAIIBI Beca.

14. Cpennsis kBajipaTndeckas omrOKa 1 Bec o01eit apupMeTu4ecKoil cepeiuHbI.

15. Yto noHMMaeTcs ol ypaBHUBAHUEM PE3YJIbTaTOB U3MEPEHUI?

16. YpaBHUBaHNE U OLIEHKAa TOUHOCTH HAIIPABJIEHUH, U3MEPEHHBIX HA CTAHLUU
crocoOoM

KpPYTOBBIX IPUEMOB.




17. Yto siBnsi€TCS YCIOBUEM M MIPUYMHON BO3HUKHOBEHHMS 3a/1a4 YPaBHUBAHUS?

18. [IpuHIIMIT HAMMEHBILIUX KBAJIPATOB.

19. KoppenaTHblii criocod ypaBHUBaHUS.

20. IMapameTpuueckuii ciocod ypaBHUBAHHSI.

21. Kak cocTaBisitOT yCIOBHBIE YpaBHEHUSA?

22. Kak coCTaBIISIIOT HOPMAaJIbHBIC YPABHEHUS U BRIYUCIISIFOTCS KO3()PHUIIHCHTHI
HOPMAaJIbHBIX

ypaBHEHUI?

23. AnroputMm K. ®. 'aycca penieHusi CMCTeM HOPMaJIbHBIX YPaBHEHU?

24. KoHTpoJIb peleHusl HOpMaJIbHbIX YPaBHEHU.

25. OneHka TOYHOCTH U3MEPEHHBIX BETUYHMH U UX (QYHKIUN U ypaBHUBAHUU

KOppENIaTHBIM CIIOCOOOM.

I1K-1.2

[Inanupyer pa3BuTHE TOpHBIX paboT U
KOHTPOJIUPYET COOTBETCTBUE  (DPaKTHUUECKOTO
pa3BUTHSL  TOPHBIX  pabOT  MpoeKTaM H
KaJICHIapHBIM IJIaHaM

[IpuMepHBIil IepeyeHb TEOPETUYECKUX BOIIPOCOB!
1. 3agaun qucuunauHbl « Teopus omMOOK U ypaBHUTEIbHbIE BHIUMCICHUS
2. YTo MOHMMAIOT 1O/ U3MEpEeHUEM (HPU3MUECKON BEIIMIHHBI?
3. Kakue usmepeHus Ha3bIBaloT NPSMbIMU, KOCBEHHBIMHU, PABHOTOYHBIMU U
HEPaBHOTOYHBIMU?
4. Yro saBnsieTcs pe3yIbTaTOM U3MEPEHUs?
5. Yto nmoHUMaeTcs 1o OmKOKOH (MOTPEIIHOCTHIO) pe3ysibTaTa U3MEPEHUs?
6. Kakue ommOKky Ha3bIBAIOTCS IPyObIMH, CUCTEMaTHYECKUMH, CITydaitHbIMU?
7. Kak BBIYMCIINTB BEPOATHEWIIIEE 3HAUEHHE U3MEPSIEMOM BEJIMYHHBI 110
pe3ysibTaTaM MHOTOKPaTHBIX PABHOTOUYHBIX U3MEPEHUN?
8. CpenHsas KBajpaTHUecKas OIIMOKa Pe3yabTaTOB PABHOTOYHBIX U3MEPEHUM:
bopmybl
I"aycca, beccens, @eppepo.
9. Cpennsist kBajipaTuyeckas omuoka QyHKIIMY U3MEPEHHBIX BEJTMUUH.
10. Cpennsiga kBagpaTHueckas OmKUOKa pe3yabTaTOB JBOMHBIX PABHOTOUYHBIX
U3MEPECHUM.
11. Cpennsig kBagpaTrueckas omuOKa MPOCTON apuPpMETHUECKON CepeNHBI.
12. Obmras apupmMerndeckas ceperHa.
13. Cpennsis kBagpaTudeckas ommOKa eTMHUIIBI Beca.
14. CpenHsas kBagpaTHueckasi onrOKka 1 Bec o01iel apupmMeTHyeckon cepeInHblL.




15. YUto noHnMaeTcs moJi ypaBHUBAHUEM PE3YIbTaTOB U3MEPEHUI?

16. YpaBHUBaHUE U OIICHKA TOYHOCTHU HAMPABICHHUM, U3MEPCHHBIX HA CTAHIIHH
crocobom

KPYTOBBIX IIPUEMOB.

17. Yto siBnsieTcsl yCIOBUEM M IPUUYMHOM BOSHUKHOBEHHUS 3a/1a4d YpaBHUBAHUS?
18. [TpuHIIUMTT HAUMEHBIIUX KBAJIPATOB.

19. KoppenaTHslii criocod ypaBHUBaHUSI.

20. ITapameTpuueckuii ciocod ypaBHUBAHHUSL.

21. Kak cocTaBisifOT yCIIOBHBIE YPABHEHUS?

22. Kak cOCTaBIIsIIOT HOpMaJIbHbIC YPABHEHUS U BBIYUCIISIOTCS KOA(DPHUIIMEHTHI
HOPMAaJIbHBIX

ypaBHEHU?

23. AnroputmMm K. @. ['aycca pelieHns cucTeM HOpMallbHbIX YPaBHEHH?

24. Kontpoub 84} 15penieHust HOpMaJIbHBIX YpaBHEHUM.

25. O1eHKa TOYHOCTH U3MEPEHHBIX BEJTMYUH U UX (YHKIUI NpU ypaBHUBAHUU
KOppeNaTHbIM CII0CO00OM.

I1K-1.3

OOOCHOBBIBAET U HCHOJIB3YET  METOJIbI
reoMETpru3anunu n IIPOTHO3UPOBAHUA
pasMelIeHusl ToKaszaTene MECTOPOXKICHUS B
NPOCTPAHCTBE

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB:

1. 3agaun nuctumianHbl « Teopust oMOOK U ypaBHUTEIbHbBIE BHIUHCICHUS
2. Yto noHUMAIOT NOJl U3MEpEeHHeM (PHU3MUECKON BEITUUUHBI?

3. Kakue nu3mepeHus Ha3pIBarOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U
HEPaBHOTOYHBIMU?

4. Yro sBaseTcs pe3ysIbTaToOM U3MEPEHU?

5. Yto noHUMaeTcs 1o omuOKoH (MOTPeIIHOCThIO) pe3ysibTaTa U3MEPEHUs?
6. Kakue ommbKku Ha3bIBAIOTCS rPpyObIMH, CHCTEMaTUYECKHUMHU, CITydaiHbIMU?
7. Kak BBIYMCIINTH BEPOATHENIIEE 3HAYCHUE U3MEPSIEMON BEIIMUNHBI 110
pe3ysibTaTaM MHOTOKPaTHBIX PABHOTOUYHBIX U3MEPEHUN?

8. CpenHsas KBaJpaTHUecKas OIIMOKa pe3yabTaTOB PABHOTOYHBIX U3MEPEHUM:
dopmyinel "aycca, beccens, deppepo.

9. Cpennsist kBagpaTudeckas ouroka GyHKIIMA U3MEPEHHBIX BEJIUYHUH.

10. CpenHsas kBagpaTHueckas oumOKa pe3ynbTaToB ABOWHBIX PABHOTOYHBIX
U3MEPECHUI.

11. CpenHsas kBagpaTuueckas olmrOka mpocToil apuMeTnyeckoil cepeIuHbI.




12. O6mias apudmeTndeckas cepeanHa.

13. Cpennsas kBagpaTHUecKasi OUIMOKa eIMHUIIBI Beca.

14. Cpennsia kBagpaTudeckas omuoKa v Bec 001Ieit apuMeTHIECKON CEepeTUHEI.
15. Yto noHrMaeTcs moJi ypaBHUBAHUEM PE3YJIbTaTOB U3MEPEHUN?

16. YpaBHUBaHUE U OLIEHKAa TOYHOCTH HAIPaBJICHUI, U3MEPEHHBIX Ha CTAaHI[UU
CII0COOOM KPYTOBBIX MPUEMOB.

17. Yto siBnsieTcsl yCIOBUEM M MIPUYMHOM BO3HUKHOBEHHUS 3a/1a4d YpaBHUBAHUS?
18. [TpuHIIUMTT HAUMEHBIIIUX KBAJIPATOB.

19. KoppenaTHslii criocod ypaBHUBaHUSI.

20. ITapameTpuueckuii ciocod ypaBHUBAHHUSL.

21. Kak coCTaBIJISIIOT yCIIOBHBIE YPABHEHHUS?

22. Kak cocTaBisOT HOpMaJIbHbBIE YPABHEHHS U BBIYHCIISIOTCS KO UITHESHTHI
HOpPMAaJIbHBIX YPaBHEHUI?

23. Anroput™ K. @. ['aycca penieHus CucTeM HOPMAJIbHBIX ypaBHEHU?

24. KOoHTpOJIb perieHnsi HOpMaJIbHbBIX YPAaBHEHUN.

25. OueHka TOYHOCTH U3MEPEHHBIX BEJIMYUH U UX QYHKIUN TPU YpaBHUBAHUHU
KOppENaTHBIM CIIOCO00OM.

[1K-1.4 Ananu3upyer U TUnM3upyer  ycioBus | 1. UTo MOHMMAIOT MOA M3MEpeHueM (pU3HMUECKON BETUYNHBI?
pa3paboTKu MECTOPOKICHUN noje3Hbix | 2. Kakue n3mMepeHus Ha3bIBalOT MPSMBIMU, KOCBEHHBIMHU, PABHOTOYHBIMH U
HCKOIIaEMBIX JUIs ux KOMILUIEKCHOTO | HEPAaBHOTOYHBIMU?
UCIIONBb30BaHUs, BBIIOIHACT Pa3IMYHbIe OLEHKU | 3. UTo sABIsETCS pe3ylIbTaTOM H3MEepeHHs?
HEAPONOJIb30BaHUS 4. Yto noHMMaeTcs o] OMKUOKOM (IOrpelHOCThIO) pe3ybTaTa U3MEpeHus?

5. Kakue ommOku Ha3bIBalOTCS IpyObIMH, CHCTEMATUUYECKUMHU, CITy4aliHBIMU?
6. Kak BEIUMCIUTH BeposTHEIIee 3HAUCHNE U3MEPSAEMON BEITMYMHBI 110
pe3yJibTaTaM MHOT'OKPAaTHBIX PABHOTOYHBIX U3MEPEHUIN?

7. CpenHsis KBajipaTUyecKast OlnOKa pe3yabTaToOB paBHOTOYHBIX U3MEPEHHUI:
dopmynsl ['aycca, beccens, @eppepo.

8. Cpennsist kBajpaTuyeckas omuoka QyHKIIMM U3MEPEHHBIX BEJTMUNH.

9. Cpennsis kBasipaTHyecKast OMMOKa Pe3yIbTaTOB IBOMHBIX PABHOTOYHBIX
U3MEPECHUM.

10. Cpennsist KBagpaTHUECKas OMIMOKA MPOCTOM apu(PMETHIECKOW CEPENHBL.
11. Obmas apudmerndeckas cepeivHa.




12. Cpennsist kKBaapaTHyecKasi OITMOKA SUHHUIIBI BEca.

13. Cpenusist KBagpaTHuecKas OIMOKa 1 Bec 001Iei apupMeTHIeCcKOi cepeIuHbl.
14. Yro noHnMaeTcs noJ| ypaBHUBAaHUEM PE3YJIbTaTOB U3MEPEHUI?

15. YpaBHuBaHME U OlIEHKA TOYHOCTH HAIIPABICHUNA, H3MEPEHHBIX HA CTAaHIIUU
CIocoO0M KpPYTOBBIX MPUEMOB.

16. Yto siBAsieTCs YCIOBUEM U IPUYMHON BOZHUKHOBEHUS 33/1a4H YpaBHUBAHUS?
17. IlpuHIMT HAMMEHBIITMX KBAPATOB.

18. KoppenatHblii crioco® ypaBHUBAHHUS.

19. ITapameTpuueckuii cmocod ypaBHUBaHHS.

20. Kak cocTaBiIsfOT yCIOBHBIC YpaBHEHHUS?

21. Kak cocTaBsit0oT HOpMaibHbIe YPaBHEHUS U BRIYUCIAIOTCS KOA(DPHUIIMEHTHI
HOpPMAaJIbHBIX YPABHEHUN?

22. Anroputm K. @. I'aycca penieHust cuicteM HOpMaibHBIX YpaBHEHH?

23. KoHTpoib pemieHuss HOpMabHbBIX YPaBHEHUH.

24. OuleHKa TOYHOCTH U3MEPEHHBIX BEIMYMH U UX (QYHKIUHI PU ypaBHUBAHUU

[1K-2 CrocoOeH BBIIOJHATE MameeﬁHepCKO'FCOI{GSI/I‘IGCKI/IG pa6OTBI, OonpCaACIATh IPOCTPAHCTBCHHO-BPEMCHHBIC XaAPAKTCPUCTHKH COCTOAHHA 3€MHOM
IMMOBCPXHOCTHU U HEAP, TOPHO-TEXHUYCCKUX CUCTCM, IMOJA3EMHBIX U HA3€MHBIX COOp}/)KeHI/Iﬁ n 0T06pa)I(aTI) HH(i)OpMaIII/IIO B COOTBCTCTBHH I[CﬁCTByIOHIPIMH

HOPMATUBHLBIMH JOK

CHTaMH

[1K-2.1

Hcnonbs3yeT 3akOHBI M HHBIE HOPMAaTHBHBIE
IIPaBOBbIE AaKThl B O0OJACTH TE€OJIOIMYECKOTO
W3Y4YEHUs, MCIOJIb30BAHMS WM OXpaHbl HEAp M
OKPY’KaroIlled Cpejibl; HOPMAaTHUBHBIE NPABOBHIE
aKTbl,  PYKOBOJSIIME,  METOAMYECKHE U
HOPMAaTUBHBIE MaTepuabl, KACaroIuecs
JEeSTEIbHOCTH MapKIIEHIEpCKON CITYKOBI;

IIpuMepHBIii TIepeYeHb TEOPETUYECKUX BOIIPOCOB:

1. 3agaun nuctumianHbl « Teopust oMOOK U ypaBHUTEIbHbBIE BHIYHCICHUS
2. Yto noHUMAIOT NOJl U3MEpEeHHeM (PHU3MUECKON BEITUUUHBI?

3. Kakue nu3mepeHus Ha3pIBarOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U
HEPaBHOTOYHBIMU?

4. Yro sBaseTCs pe3ysIbTaTOM U3MEPEHUs?

5. Yrto noHUMaeTcs 1o omuOKoH (MOTPeIHOCThIO) pe3ysibTaTa U3MEPEHUS?
6. Kakue ommbku Ha3bIBAIOTCS rPyObIMH, CHCTEMaTUYECKUMHU, CITydaiHbIMU?
7. Kak BBIYMCIINTH BEPOSATHENIIEE 3HAYEHUE U3MEPSIEMON BEJIMUNHBI 10
pe3ysibTaTaM MHOTOKPAaTHBIX PABHOTOUHBIX U3MEPEHUN?

8. CpenHsas KBajpaTHUecKas OMMOKa pe3yabTaTOB PaBHOTOUYHBIX U3MEPEHUI:
dopmyinel "aycca, beccens, deppepo.

9. Cpennsist kBagpaTudeckas ouroka GyHKIIMA U3MEPEHHBIX BEJIUYHH.

10. CpenHss KBagpaTHUecKasi ONIMOKa Pe3yJIbTaTOB JBOWHBIX pABHOTOYHBIX




W3MEpPEHUI.

11. Cpennsas kBagpaTuueckasi ommOka IpocToil apupMeTHIecKoi cepeiHbI.
12. O6m1as apudmeTndeckas cepeanHa.

13. Cpennsas kBagpaTHuecKasi OuMOKa eIMHUIIBI Beca.

14. Cpenusis kBagpaTrdeckas omuoKka v Bec 001Ieit apuMeTHIECKON CepeTUHEI.
15. Yto noHumaeTcs 1noji ypaBHUBAaHUEM PE3YJIbTATOB U3MEPEHUMN?

16. YpaBHUBaHUE U OLIEHKAa TOYHOCTH HANPaBJICHUI, U3MEPEHHBIX Ha CTAaHIIUU
CII0COOOM KPYTOBBIX MPUEMOB.

17. Yto siBnsieTcsl yCIIOBUEM M IPUYMHOM BOSHUKHOBEHHUS 3a/1a4d YpaBHUBAHUS?
18. [IpuHIMTT HAUMEHBIIUX KBAJIPATOB.

19. KoppenaTHslii criocod ypaBHHUBaHHUS.

20. ITapameTrpuueckuii cnocod ypaBHUBAHHUS.

21. Kak cOoCTaBIJISIIOT yCIOBHBIE YPABHEHHUS?

22. Kak cocTaBisOT HOpMaJIbHbBIE YPABHEHHS U BBIYUCIISIOTCS KOA(DUITHESHTHI
HOpPMAaJIbHBIX YPaBHEHMI?

23. Anroputm K. @. ["aycca penieHns cucTeM HOPMaJIbHbIX YpaBHEHUN?

24. KOoHTpOJIb perieHusi HOpMaJIbHbBIX YPABHEHUN.

25. OueHkKa TOYHOCTH U3MEPEHHBIX BEJTMYUH U UX QYHKIUN TIPU YpaBHUBAHUHU
KOppeNIaTHbIM CIIOCOOOM.

I1K-2.2

OcymiecTBisieT HEOOX0IUMbIE MApKIIEHIepCKUe
KaMepasibHble U TOJIeBble paboThl, odopmiseT
IIPOU3BOJCTBEHHYIO JOKYMEHTAIUIO u
OTUYETHOCTh

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB!

1. 3anaun qucuumuinHbl « Teopust oMOOK U ypaBHUTENIbHbBIE BHIYMCICHUS
2. YTo NOHUMAIOT 101 U3MEepeHHeM (PU3NYECKON BETNYUHBI?

3. Kakue u3mepeHus: Ha3bIBatOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U
HEPAaBHOTOYHBIMU?

4. Yro sBasieTcs pe3ysibTaTOM U3MepeHus?

5. UTo noHUMaeTcs Moj OMUOKON (MTOTrpelIHOCThI0) pe3yiIbTaTa U3MepeHus?
6. Kakue ommOku Ha3bIBaIOTCS TPyObIMH, CHCTEMATHUYECKUMHU, CITy4alHBIMU?
7. Kak BBIYMCINTD BEPOSTHENIIIEE 3HAUEHUE U3MEPAEMOI BEIMYMHBI 110
pe3ynbpTaTaM MHOTOKPATHBIX PABHOTOYHBIX M3MEPEHUI?

8. CpenHsist KBaJipaTuieckas olIiMOKa pe3ynbTaTOB PABHOTOYHBIX U3MEPEHUIA:
dopmynel "'aycca, beccens, @eppepo.

9. Cpennsist KBaipaTuyeckas omnoka QyHKIIMM U3MEPEHHBIX BEJTHMYUH.




10. Cpennsia kBagpaTnueckas ommoOKka pe3yabTaTOB IBOMHBIX PAaBHOTOYHBIX
U3MEPECHUM.

11. Cpenusia kBagpaTuueckas ommoKka MpocToi apupMeTUIECKONU CePEMHBI.
12. O6mas apudpmeTnyeckas cepeuHa.

13. Cpennsia kBagpaTuueckas omMOKa eIMHULIBI Beca.

14. Cpennsas kBagpaTuueckasi ommOka 1 Bec o01eld apupMeTHIecKon CepeInHBlL.
15. YUto noHuMaeTcs noji ypaBHUBAaHUEM PE3YIbTaTOB U3MEPECHUI?

16. YpaBHUBaHUE U OLIEHKAa TOYHOCTH HAIPaBJIEHUI, U3MEPEHHBIX Ha CTAHIIUU
CII0coO0M KPYTOBBIX MPUEMOB.

17. Yto siBNsieTCs YCIOBUEM U NPUYMHON BOZHUKHOBEHUS 3a]]aul ypaBHUBAaHUA?
18. [IpuHIIMIT HAMMEHBIIINX KBAJIPATOB.

19. KoppenatHslii cioco® ypaBHHBaHUS.

20. ITapameTrpuueckuii ciocod ypaBHUBAHHUS.

21. Kak cocTaBsIFOT yCIIOBHBIE YPAaBHEHHUSI?

22. Kak cOoCTaBIIsIIOT HOpMaJibHbIe YPABHEHUS U BBIYUCIAIOTCS KOA(DPUIIMEHTHI
HOpPMAaJIbHBIX YPAaBHEHUN?

23. AaroputmM K. @. ['aycca pelieHns cucTeM HOpMallbHbIX YPaBHEHUMN?

24. KoHTpOJIb pellieHUs] HOPMAJIbHBIX YPaBHEHUH.

25. O1eHKa TOYHOCTH U3MEPEHHBIX BEIMUMH U UX (QYHKIIHI PU ypaBHUBAaHUU
KOppENaTHBIM CII0CO00OM.

[1K-2.3

Hcnonw3yet reonHpopMaIimiOHHBIE CUCTEMBI TS
BBITIOJIHEHHS] MAPKILIEUIEPCKUX pabOT

IIpuMepHBIii TIepeYeHb TEOPETUYECKUX BOITPOCOB:

1. 3agaun nuctumianHbl « Teopust oMOOK U ypaBHUTEIbHbBIE BHIUHCICHUS
2. Yto noHUMAIOT 1Ol U3MEpEHHEM (PHU3HMUECKON BEITUUUHBI?

3. Kakue nu3mepeHus Ha3pIBarOT NPSMbBIMH, KOCBEHHBIMH, PABHOTOYHBIMU U
HEPaBHOTOYHBIMU?

4. Yro sBaseTcs pe3ysbTaToOM U3MEPEHUA?

5. YTto noHUMaeTcs Mo OmuOKOH (MOTPEIIHOCTBIO) pe3ysibTaTa U3MEpPEHUs?
6. Kakue ommOKku Ha3bIBAIOTCS rPyObIMH, CHCTEMaTUYECKHUMHU, CITy4aiHbIMU?
7. Kak BBIYMCIINTH BEPOSATHENIIEE 3HAYCHUE U3MEPSIEMON BEJIMUNHBI 10
pe3yJibTaTaM MHOTOKPATHBIX PABHOTOUHBIX U3MEPEHUN?

8. CpenHsas KBajpaTHUecKas OIIMOKa pe3yabTaTOB PABHOTOYHBIX U3MEPEHUM:
dopmyinsl "aycca, beccens, @eppepo.




9. Cpennsis kBazpaTudeckas omuoOka QyHKIIMY U3MEPEHHBIX BEJIMYUH.

10. Cpennsas kBagpaTuueckas oumOKa pe3ynbTaToB ABOWHBIX PABHOTOYHBIX
M3MEpPEHU.

11. Cpennsas kBagpaTudeckas omrOka mpocToil apupMeTnaeckoil cepeuHbI.
12. O6mias apudmeTndeckas cepeanHa.

13. Cpennsas kBagpaTHUecKasi OUIMOKa eIMHUIIBI Beca.

14. Cpenusia kBagpaTudeckas omuoKa v Bec 001Ieit apuMeTHIECKON CepeTUHEI.
15. Yto noHnmaeTcs noJi ypaBHUBaHUEM PE3YJIbTaTOB U3MEPEHUN?

16. YpaBHUBaHUE U OLIEHKA TOYHOCTHU HalpaBJICHUH, N3MEPEHHBIX HA CTAaHIUH
CII0COOOM KPYTOBBIX MPUEMOB.

17. Yro sBnsieTcs ycaO0BUEM U IPUYMHON BOSHUKHOBEHHUS 33J]audl YPaBHUBAHUS?
18. [TpuHIIMTT HAUMEHBIIINX KBAJIPATOB.

19. KoppenaTHslii criocod ypaBHHUBaHHUS.

20. TTapameTpuyeckuii criocod ypaBHUBAHHUS.

21. Kak coCTaBISIIOT yCIIOBHBIE YPABHEHHUS?

22. Kak cocTaBisOT HOpMaJIbHbBIE YPABHEHHS U BBIYHCIISIOTCS KOA(DUITHESHTHI
HOpPMaJIbHBIX YpaBHEHHI?

23. Anroput™ K. ®. ["aycca penieHus CucTeM HOPMaJIbHBIX ypaBHEHUI?

24. KoHTpOJIb pelIeHUsI HOPMAJIBHBIX YPaBHEHUH.

25. OneHKa TOYHOCTH U3MEPEHHBIX BETMYHH U UX (YHKIUI NpU ypaBHUBAHUU
KOppeNIaTHbIM CIIOCOOOM.

[1K-2.4

YcTaHaBiaMBaeT MPUTOJHOCTh T€0AE3MYECKOTO
00opy0BaHus ¥ NpUOOPOB K paboTe

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB:

1. 3apaun quctumuivHbl « Teopust omrOOK U ypaBHUTENIbHbIE BHIYMCICHUS
2. YTo NOHUMAIOT 101 U3MEpeHHeM (PU3NUYECKON BETUNUUHBI?

3. Kakue u3smepeHus: Ha3bIBatOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U
HEPAaBHOTOYHBIMU?

4. Yto siBIsIeTCS pE3yJIbTATOM U3MEPEHHUS?

5. UTo noHUMaeTcs Moj OMUOKON (MOTPelIHOCThI0) pe3yIbTaTa u3MepeHus?
6. Kakue ommOku Ha3bIBaIOTCS TPyObIMH, CHCTEMATHUYECKUMHU, CITy4alHBIMU?
7. Kak BBIYMCINTD BEPOSTHENIIIEE 3HAUEHUE U3MEPAEMOI BEIMYMHBI 110
pe3ynbpTaTaM MHOTOKPATHBIX PABHOTOYHBIX NU3MEPEHUI?

8. CpenHsist KBaJipaTuieckas olIMOKa pe3ynbTaTOB PaBHOTOYHBIX M3MEPEHUH:




dbopmynsl ["aycca, beccens, Deppepo.

9. Cpennsist kBagpaTuyeckas omuoka QyHKIIMA U3MEPEHHBIX BEJTHMYNH.

10. Cpennsiga kBajpaTHuecKas OmKUOKa Pe3yabTaTOB JBOMHBIX PABHOTOUYHBIX
U3MEPECHUM.

11. Cpenusis kBagpaTrdeckas omuoKa mpocTo apuMEeTHIECKOM CepeTnHBI.
12. O6mas apudpmernyeckas cepeuHa.

13. Cpennsia kBagpaTuueckas ommOKa eTMHULIBI Beca.

14. Cpennsas kBagpaTuueckasi ommOka 1 Bec o01el apupMeTHIecKon CepeIuHBIL.
15. YUto nmoHrMaeTcs moJi ypaBHUBAHUEM PE3YIbTaTOB U3MEPECHUI?

16. YpaBHUBaHKE U OLIEHKAa TOYHOCTH HaIlpaBJIEHUH, U3MEPEHHBIX HA CTAHLIUU
CIocoO0M KpPYroBBIX MPUEMOB.

17. Yto siBNsieTCs YCIOBUEM U NPUYMHON BOZHUKHOBEHUS 3a]]aul YpaBHUBAaHUSA?
18. [IpuHIMIT HAMMEHBIIIUX KBAJIPATOB.

19. KoppenaTHslii criocod ypaBHUBAHHSL.

20. ITapameTrpuueckuii cnocod ypaBHUBAHHUS.

21. Kak cocTaBsItOT yCIIOBHBIE YPAaBHEHHUSI?

22. Kak cOoCTaBIsIIOT HOpMaJibHbIe YPABHEHUS U BBIYUCIAIOTCS KOA(D(PUIIMEHTHI
HOpPMAaJIbHBIX YPAaBHEHUN?

23. Anroput™ K. ®@. ['aycca pemeHns CucTeM HOPMAIBHBIX ypaBHEHUI?

24. KoHTpOJIb pelleHUs] HOPMAJIbHBIX YPaBHEHUH.

25. OueHka TOYHOCTH U3MEPEHHBIX BEIMUYUH U UX QYHKIUN NpU YpaBHUBAaHUHU
KOppENaTHBIM CII0CO00OM.




0) [Mopsmox mpoBeACHHSI IPOMEKYTOUHOM aTTeCTAIlH, TOKA3aTEeIN U KPUTEPUU

OLICHUBAHMUSL:

[TpomMexxyTodHast aTTecTalus M0 TUCHUTUTHHE « Teopust OMMOOK ¥ ypaBHUTEIHHBIC
BBIUMCJICHHS» BKIIIOUAET TEOPETUYECKUE BOMIPOCHI, MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHUS
00y4JarIMMUCS 3HAHUH, U IPAKTUICCKHE 3a/IaHNs, BBISIBIISIOIINE CTETICHh C(POPMUPOBAHHOCTH
YMEHHH U BIaJICHUN, TPOBOAUTCS B opMe 3adera.

3aueT Mo JAaHHOU JUCUUIUIMHE TPOBOIAUTCS B YCTHON (hOpME IO TEOPETHIESCKUM BOIIPOCAM.

[Tokazarenu U KpUTEpUU OLICHUBAHUS 3a4UeTa:

— Ha OIEHKY «3a4TCHO» O00yUaIOUIUIICsI IEMOHCTPUPYET YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH OT BBICOKOTO JI0 IOPOrOBOr0, IEMOHCTPUPYET 3HAHUE YUeOHOro MaTepHaia,
HABBIKH BBITOJIHEHUS TPAKTUYECKUX 3a/IaHUM.

— Ha OLEHKY «HE 3auyTeHO»— oOydJaromuiics OeMOHCTpUpyeT 3HaHus He Oonee 20%
TEOPETUIECKOr0 MaTeprana, JOIMyCKaeT CYIIECTBEHHbIC OTMOKHU, HE MOXKET MOKa3aTh
MHTEJJICKTYaJIbHbIE HABBIKW BBIMOJIHEHHSI POCTHIX 33/JaHUM.



ITpunoxxenue 3

Mertoauueckue yKa3zaHus

1. DJIEMEHTBI TEOPUM ITOI' PELITHOCTEM I'EOJIE3BMYECKNX U3MEPEHMIA

1.1. O6mue cBeneHust 00 N3MEPEHUIX

Oo6mwexToM n3yueHus Hayku ['eonesus sBnsercs ianera 3emist — ee hopMma, pa3Mepsl,

BHEIIIHEE I'PABUTAILMOHHOE I0JI€. DTH XapaKTEPUCTUKH MOTYUYaArOT U3 PA3THYHBIX
U3MEPEHUH,

BBIIIOJIHSIEMBIX HA TOBEPXHOCTU 3EMIIU.

[Ton u3mepenneM (puU3NIECKOi BETUUNHBI X MTOHUMAIOT IPOIIECC CPAaBHEHUS ATON

BEJIMYUHBI C IPYTOM, OJHOPOIHON C HEM BETMYMHOM (|, TPUHATON B KaYE€CTBE MEPHI -
€IUHULIBI

ul086 ,,{m3mepenus. Hanmpumep, 1iMHy OTpe3Ka JUHUHA MECTHOCTH CPaBHHUBAIOT C
€IMHUILIEN JTMHEHHBIX

U3MEPEHUII - METPOM; TOPU30HTAIBHBIN Yroi, 00pa30BaHHBIN OTpe3KaMH JIMHUN Ha
MECTHOCTH,

CPaBHUBAIOT C IPaAyCcoM, I'paJioM, paJuaHOM.

W3mepenus pa3nuyaror:

- IPSAMBIE;

- KOCBEHHBIE;

- PaBHOTOYHBIE;

- HEpaBHOTOYHBIE.

[Tox mpsAMBIMU U3MEPEHUSMU TOHUMAIOT TAKHUE, MPU KOTOPHIX ONPEACIISIEMYIO BETHUYUHY

MOJIy4aroT MyTEM HEMOCPEACTBEHHOTO CpaBHEHUS (COMOCTABIIEHUS) €€ ¢ eAMHUIICH
MU3MEPEHUS

uim e€ mpou3BogHOM. Harpumep, 1uinHa oTpe3ka JTMHUN U3MEPSAETCs CTaIbHOM JIEHTON Win

TOPU3OHTAIILHBIN yroJl HA MECTHOCTH U3MEPSAETCS TEOJ0JIMTOM, a Ha Oymare
TPAHCIOPTUPOM U

T.J.

KocBeHHBIMM HA3bIBAIOT U3MEPEHMUS, ONIpEAeIsieMas BEIMYMHA B KOTOPBIX ABIISIETCS

GyHKIMEH APpYruX HEMOCPEICTBEHHO M3MEPEHHBIX BeTMYUH. Tak, UIsl OonpeneeHus JJIUHbBI

OKPYXKHOCTH WJIY TUTOIIA/IA KPyTra, HEOOXOAUMO HETIOCPEICTBEHHO U3MEPUTH PaIuycC

OKPY>KHOCTH.

PaBHOTOYHBIMU HA3BIBAIOT U3MEPEHMUSI, BHIIOTHEHHBIE TPUOOPAMU OJTHOTO Kilacca

TOYHOCTH, CTICIIUATTUCTAMHU PABHOM KBaTM(PUKAIIMHN, IO OJHOU U TOH K€ TEXHOJIOTHH, B

UJCHTUYHBIX BHEITHUX ycIoBUsX. [Ipu HecoOII0AeHIH XOTS ObI OJTHOTO U3 TePEYHCIEHHBIX

YCIIOBHI U3MEPEHUSI CYUTAIOTCS HEPABHOTOUYHBIMU.

PesynbraTom n3Mepenus | siBiseTcs 4uciio, mokassiBaroliee, BO CKOJIBKO pa3

ompenensieMas BeIMunHa OOJIbIIE WIM MEHBIIE BEJIMUUHBI, C KOTOPOU €€ CpaBHUBAJIH, T.€.

BEJIMYMHBI, IPUHATOHN 32 €AMHUILY U3MEPEHUSI.

PesynbpTaTel m3MepeHuii moApa3AessaioT Ha HEOOXO0IMMbIE U T00aBOYHBIC (MITH

u30bITOUHbIE). Tak, ecinu oJiHa U Ta e BeINUrHA (JUIMHA JIMHUH, YTOJI TPEYTOIbHHUKA U T.I1.)

u3MepeHa N pas, TO OJUH U3 PE3yJIbTATOB U3MEPEHHU SBIIIETCS HEOOXOAMMBIM, a (N — 1) -

n006aBo4HbIME. Jl00aBOYHBIE U3MEPEHHUS UMEIOT BEChMa BAKHOE 3HAUEHUE: UX CXOAUMOCTh

SIBJISIETCSI CPEJICTBOM KOHTPOJISL U TTO3BOJISICT CYIUTh O KA4eCTBE PE3yIbTaTOB U3MEPEHUI;
OHU

JIAI0T BO3MOKHOCTD MOIYIUTh HanOoJee HaJe)KHOE 3HAUCHHE HCKOMOW BEJIMYUHBI 10
CpaBHEHUIO

C JIFOOBIM OT/ACJIBHO B3STHIM PE3yJIbTaTOM U3MEPEHUS.

1.2. ITorpemHoctu pe3ynbTaToOB U3MEPEHUIN

Pe3ynbTaThl MHOTOKpPATHBIX U3MEPEHHUI OJTHOM U TOH ke (PU3NUeCKON BETUIUHBI (JIMHUH,

yria, MPEeBBIIIEHUS U T.11.), KaK MPaBUJIO, PA3IUYAIOTCS MEKIy cOOO0# 1 HEe COBIAAIOT C
TOYHBIM

(MCTUHHBIM) 3HAYCHUEM H3MEPSIEMON BEIIMYUHBI, T.€. COJIEPKAT HEM30EIKHBIC
MIOTPEUIHOCTH,



BBI3BIBAEMbBIC PA3IMIHBIMU IPHYHHAMH.
[Mox morpermHocThI0 Al pe3yabraTa u3MepeHus | IOHMMarOT pasHOCTh MEXY PE3YIbTaATOM
usmepenus | Gu3nuecKkoil BeIMIMHBI M TOYHBIM (MCTUHHBIM) 3HaYeHHEM X 3TOM BEIUYHHEI,
T.€.

1)

rnei=1,2,3,..,n;

N - YUCIIO BHITOJHEHHBIX H3MEPEHUIA.

ITo cBOMM CBOMCTBaM, XapakTePy BOSHUKHOBEHHMS Y BIMSHUS Ha PE3yJIbTAaThl H3MEPEHHIA,
uX (QYHKIMH, IOTPEIIHOCTH MOPA3E/SIOT Ha rpyOble, CHCTEMAaTHYECKHE U CITyYaifHbIE.
['pyOble OrpemHOCTH (IIPOMaxH) BOSHUKAIOT BCIIEACTBIHE HEBHUMATEIBHOCTH
Ha0JIr01aTelIs, HEUCIIPABHOCTH MPUOOPA, HECOOIIOIEHIH TEXHOIOTHH PaboT, He yuéTa

BIIWSAHUA

U3MEHSIOMIMXCS BHEIIHUX YCJIOBHIA: TEMIIEPATYPhl, BETPA, BUIUMOCTH U T.11. OOHAPYKUTh
rpyOble IOrPeIIHOCTH MOYXKHO, MCII0JIb3Ysl FEOMETPUYECKHE CBOMCTBA HA0JII01aeMOI0

o0BeKTa

(HampuMep, CyMMY BHYTPEHHHUX YIJIOB IUIOCKOTO MHOTOYT'OJIbHUKA), @ TAK)XKE BHIIOJTHEHUEM
IIOBTOPHBIX U3MepeHui. Tak, Hanpumep, NP JIMHEWHBIX U3MEPEHUSX, IIPOIYCK LEI0r0

IIpoJicTa,

pPaBHOI'O AJIMHC MCPHOI'O npn60pa, MOXHO O6H8.py>KI/ITB HU3MCPCHHUEM OTPC3Ka JIMHUH

HHUTAHBIM

—1o0)

JAJIBHOMEPOM, MHOTI' /1A - JaXKe [IaraMu.

K cucremarndeckuM OTHOCAT TaKUe NOTPELIHOCTH PE3YJIBTATOB H3MEPEHUM, KOTOPBIE
BXOJAAT B 3TH PE3YJIbTAThI 110 OIPEACICHHOMY 3aKOHY.

Taxk, ecu u3BeCTHA JIMHA MEPBI IIPU Temneparype to, a u3smMepeHue JIMHbI JINHAN
MECTHOCTH BBIIIOJHEHBI IIPH TeMnepaType t, To pe3yabTaT U3MepeHus IJIMHbI JUHUU OyaeT
COJIEpKaTh CUCTEMATHYECKYIO IOTPEIIHOCTD, MPONOPIMOHATIBHYIO pa3HOCTH TeMmeparyp (t

Y JUIMHE JMHUU. BIusHAE crucTeMaTnyecKkuX MOrpelHOCTeN Ha pe3yIbTaThl U3MEPEHUN
UCKIJTIOYAIOT MJIM CBOJAT 10 MpeHeOperaeMo Majaoro 3HaueHus! BBIOOPOM METOJIUKU

U3MEPEHUMN

VI BBEJICHHUEM IIONIPABOK B PE3YJIbTATHI.
CrnyualiHble TOTPENIHOCTH PE3YJIbTATOB U3MEPEHUIN XapaKTEPU3YyIOTCS TEM, UTO MPH
OJINHAKOBBIX YCIOBUSAX U3MEPEHUN OHU MOTYT MEHSATBHCS 110 BEIMYMHE U 3HAKY; UX HENb3s
3apaHee MPeayCMOTPETh, ONIPEIEIUTh 3aKOH BO3JIEHCTBUS Ha pe3ynbTaT. CTaTUCTUYECKUN
aHaiu3, T.€. aHAJIU3 Pe3y/IbTaTOB OOJBIIUX PSJIOB U3MEPEHUH, IO3BOJIMI JUIs CITyYailHbIX
MOTPEUIHOCTEN BBIABUTH PsIJl UX CBOMCTB.

IlepBoe cBOMCTBO. /7151 JaHHBIX YCIOBUN U3MEPEHUM CIIy4aliHbIE TOIPEIIHOCTH 10
a0COTIOTHON BEJIMYMHE HE MOT'YT MPEBOCXOAUTH U3BECTHOIO Mpejiena (CBOMCTBO
OTPaHUYEHHOCTH), T.€.

npen (2)

Bropoe cBoiicTBo. PaBHBIE 110 a0COMIOTHON BEIMYMHE TOJI0KHUTEIbHbBIE U OTPULIATEIbHbIC
CIIy4aifHbIe MOTPEIIHOCTH PAaBHOBO3MOKHBI, T.€. BCTPEUYAIOTCS OJJUHAKOBO 4acTO (CBOMCTBO
CUMMETPUN).

Tpetbe cBoicTBO. Mabie 10 a0COIOTHON BEIMYMHE CIy4YaiHble OrPEUTHOCTH TPU
U3MEPEHUSIX BCTPEUAIOTCs Yallle, 4eM OoJblre (CBOMCTBO MIIOTHOCTH).

YerBeproe cBoiicTBo. CpeaHee apupMeTHIECKOE U3 CITyYalHBIX MOTPEUTHOCTEH 1 HX
MOTAPHBIX IPOU3BEAECHUI CTPEMUTHCS K HYJIIO IIPU HEOTPAaHUYEHHOM BO3pacTaHUM YMCIIa
U3MEepEeHHil (CBOIICTBO KOMIIEHCAIINH), T.€.

3)

rmei=123,...,n;j=1,223,..,n1,k=234,..,n;

N - YUCII0O U3MEPEHUN;

[]- T'ayccoB cuMBOI CyMMBI.

1.3. 3agaun TeopuM NOTPEMIHOCTEN U3MEPEHUI

Kak Ob110 OTMEUEHO BBIIIE, B PE3YJIbTaTaX U3MEPEHUN HEN30EKHO COAePKATCS



norpemtHocTy. I1oaTOMy OIHOM U3 3a1a4 TEOPUHU NIOTPELIHOCTEHN SABIIACTCS U3yUYEHHUE BUJIOB

CBOMCTB IOIPEIIHOCTEN U3MEPEHUN, IPUYHUH UX BOZHUKHOBEHUS.

[laiiee, BBIIIOJIHUB U3MEPEHUS, BCET1a CTPEMSATCS ONPEAEIUTh TOYHOCTD IIOJTYyYEHHBIX

pe3ynbraToB. [103TOMY B TEOpHM NOTrPEMIHOCTEN U3MEPEHUI YCTaHABINBAIOTCS KPUTEPUU
JUIS

OLICHKH TOYHOCTH PE€3yJIbTaTOB U3MEPEHUH.

Tak kak pe3yJIbTaThl U3MEPEHUH BCIECACTBUE BINUSHUS MOTPEIIHOCTEN PA3HATCA MEXIY

co0OH, TO BOHUKAET 33/1a4a OThICKaHUs HanOoJiee TOUHOTO MO BEPOSTHOCTH 3HAYCHUS

OIpEACIIAEMON BEIMYMHBI U3 PE3YJIbTATOB MHOTOKPATHBIX €€ U3MEPECHUM.

Bo MHOrux ciydasx reoie3u4ecKou MPakTUKU 10 pe3yabTaTaM U3MEPEHHUM BBIYUCIISIOT

JIpyrHe NHTEPECYIOIME Hac BelnuunHbl. Hanmpumep, u3MepuB CTOPOHY TPEYTOJIbHUKA U J1BA
ero

yIJ1a, MOXHO T10 U3BECTHBIM (hOpMyJIaM BBIYUCIUTE TPETHH yroi U JBe Jpyrue cTopoHsl. B
TaKUX

Cilydyasix pe3ysbTaThl BEIUMCIECHUH SBIAIOTCS QYHKIUAMH U3MEPEHHBIX BenuuuH. 1o
YKa3aHHOHN

IpUYMHE, [Iepe]] TCOPHEH MOrpelHOCTel BOZHUKAET 3aj1aya, 10 OLEHKE TOYHOCTH (DyHKIIHH

WU3MEPEHHBIX BEJINYMH.

IlepeunciieHHbIE 3a/1a4i, KOTOPBIE PEIAIOTCA TEOPUEN OTPEMIHOCTEN U3MEPEHHUM, UMEIOT

00J1b1I0€ 3HAUYEHUE [T IPABUIBHOIN OpraHu3aluy, MPOBEIEHUS I'€01e3UYECKUX paboT U

MCIIOJIb30BaHUs UX PE3YJIbTATOB.

Kpome Toro, Teopust morpeHocTei reoie3nueckiux N3MepeHuii o3BossieT 000CHOBaHHO

BbIOpaTh HEOOXOAUMBIE JIUISl U3MEPEHUN TPUOOPBI U HHCTPYMEHTHI, PACCUUTATH
0KHUJAEMYIO

TOYHOCTb U3MEPEHUHN U OKOHYATEIBHOIO Pe3yJIbTaTa, PaBUJIbHO BBIOPATh METO
00paboTku

pe3yJIbTaTOB U3MEPEHUI.

1.4 PaBHOTOYHBIE U3MEPEHHUS

1.4.1 Beruucnenue HauboJee TOUHOTO MO BEPOSATHOCTH 3HAUCHUSI pe3ysbTaTa

VU3MEPEHUM OJTHOW U TOM K€ BEJIMYNHBI

ITycTh HEKOTOpas BEIMYMHA, UICTUHHOE (TOYHOE) 3HaUeHHE KOTOPOil paBHO X, U3MepeHa

pPaBHO TOYHO N pa3 U MOJYUYCHBI pe3yIbTaThl 3TUX u3Mepenuit: 11, 12, 13,,....,In. CocraBum
pa3HoOCTH

(4)

rnei=1,23,..,n;

Al - HCTHHHBIE CTy4YaiiHbIe MOTPEIIHOCTH pe3ynbTaToB li m3mepeHui, T.e.

YKJIOHEHUS Pe3yIbTaTOB U3MEPEHUI OT UICTUHHOI'O (TOYHOI'0) 3HAUEHUS N3MEPSeMOi
BEJIMYMHBI.

Haiinem cymmy ypaBHeHuii (4) 1 pa3zieium ee Ha YHUCII0 U3MEPEHHI.

(5)

BBenem o0o3HaueHus:

(6)

(7)

Bemnuuny X = [1]/n Ha3pBaroT npocToii apudMeTHIECKOi cepeIMHON HITH CPEAHUM

apupMeTHUECKIM K3 pe3yIbTaToB | | paBHOTOYHBIX M3MepeHuid. Beipaxkenne 1 = [A]/n =X —

- €CTh UCTHHHA CIy4aiiHasi IOrpelIHOCTh MPOCTON apu(pMeTHYECKO cepeinHbl, T.€. 3TO
YKJIOHEHHE TIPOCTOM apu(PMeTHIECKOH CepeMHbI OT UCTUHHOTO (TOYHOT0) 3HaueHus X
M3MEPSEMON BEITUYUHBI.

I1o yeTBEpTOMY CBOMCTBY CIy4alHBIX IIOTPEILIHOCTEN

(8)

3HAa4YUT

©)



Takum oOpa3oM, cpeiHee apupMeTUuIecKoe 13 pe3yabTaToB |l paBHOTOUHBIX U3MEPEHUI
CTPEMUTCS] K ICTUHHOMY (TOYHOMY) 3HaY€HHUI0 X U3MEPSAEMON BETUYUHBI IPU

HCOTpaHNU4YCHHOM

BO3pAaCTaHUHU YUCIIa U3MEPEHUN. BeanurHy X Ha3bIBaIOT €11e€ BEPOSITHEHIIIUM 3HAYEHUEM
MU3MEPSEMON BEITUYUHBI.

1.4.2 OueHka TOYHOCTH PE3YJIbTATOB Psi/ia PABHOTOUHBIX U3MEPEHU.

Cpenusist KBagpaTruieckasi HOrpelIHOCTh pe3yibTaTa OTIECIbHOTO U3MEPEHHUS.
[IpenenbHast 1 OTHOCUTENIbHAS IOTPEIIHOCTH

B xagecTBe KpuTEpHs IPHU OLIEHKE TOYHOCTH PE3YyJIbTATOB T'€0JC3UUECKIX U3MEPECHUI
npuHsaTa npeanoxenHas K.@. ["'ayccom cpenHss KBagpaTudeckasi HOrpeIHOCTb,

BbIYUCIIACMAast

o ¢popmye

(10)

rae A - ICTUHHAS CilydaliHas IOTPEIHOCTb Pe3yJIbTara,

N - YUCIO U3MEPECHUM.

ITo BenmmuuHe cpelHEN KBaIPATUUECKOM ITOIPEIIHOCTH MOXKHO ONPEIEIIUTD IPEIEIbHYIO
NOTPEIHOCTh A Mpe., BO3MOXKHYIO /1711 JaHHOTO psAJia u3MepeHuil. B kauecTBe npesenbHoi
IOTPEIIHOCTH B F€0J€3UN IPUHUMAIOT YIBOEHHYIO CPEIHIOI0 KBAIPATHUECKYIO

MMOTpCIIHOCTD

npen (11)
Ecnu B psify ciiydailHbIX IOTPEIIHOCTEH Pe3yIbTaTOB PABHOTOYHBIX H3MEPEHUI
BCTPEUAKOTCS TAKKE, KOTOPBIC 10 a0COIFOTHON BEJIMYUHE TPEBBIIIAIOT MPEACTbHYIO, TO

TaKue

TpHU

MOTPEIIHOCTH CUUTAIOT IpyObIMU. MI3MepeHus, B KOTOPhIX 0OHAPYKEHbI 3TH IOTPELIHOCTH,
BBITNOJIHSIOT 3aHOBO.

B psne cinyuaes u1s CyKI€HUS O TOUHOCTH U3MEPEHUIN HEOCTATOYHO 3HAHUS JIMIIb
abCOJIIOTHOTO 3HAYEHUs Cpe/iHel KBaipaTuyeckoi norpemuoctu. Hampumep, n3amepeHsl

OTpe3Ka JUHUN MECTHOCTH:

L 1 =240 m ¢ morpemHOCcTRIO M1 ==+ 0,15 M;

L 2 =600 m ¢ morpemHocThio M2 ==+ 0,53 M;

L 3 =500 m ¢ morpemrHocThio M3 ==+ (0,29 m.

Ecnu cpaBHHBaTH cpeiHHE KBaIpaTHUECKHUE MOTPEIIHOCTH, TO Hanbosee TOYHO U3MEpEH
nepBbIil oTpe3ok. OIHAKO, 3/1€Ch CIAEAYET YUUTHIBATh U JITTUHY U3MEPSIEMOTO OTPE3Ka, T.€.
OTHECTH MOTPENIHOCTh K BEJINYMHE JUIMHBI CAMOTO OTPE3Ka.

B nomo0HbBIX citydasx BBOAST MOHSATHE OTHOCUTEIBHOM MOTPEUTHOCTH, IO KOTOPOI
MOHUMAIOT OTHOIICHHE a0COTIOTHON BETHMUMHBI CPEeIHEN KBaAPaTHIECKONW MOTPEITHOCTA M

3HAYEHHIO pe3ynbTara | n3MepsemMoil BeMYuHBL, T.€.

(12)

rae N =1:m.

Jlns Hamero npumMepa OTHOCUTEINIbHBIE TOTPEIIHOCTH PAaBHBI:

CpaBHuBas qpoOu, BUJIUM, YTO TPEThE U3MEPEHUE SBISETCS CaMbIM TOYHBIM.

B 3nauenun abCco0THON BeIMYMHBI CpeIHEN KBaAPaTUYECKON MOTPEIIHOCTH U B
3HAMEHATENe OTHOCUTENBHOMN MOTPELIHOCTH CIIEAYET yAEPKUBATh ABE-TPU 3HAaYaIlNe
UQpHL.

1.4.3 BeposTHeliye NOrpemHoCcTH

®opmymna (10) K.®. lNaycca nis cpenHeil KBaapaTHIeCKOW MOTPEIIHOCTH CIIPABEIJINBa B
TOM CIly4ae, KOTJa pe3ysbTarhl | u3MepeHnii cpaBHUBAIOTCSl C UCTUHHBIM (TOYHBIM)

3HaueHneM X

9TOH BeNUYMHBL. B OOJIBIIMHCTBE ClydaeB MPAKTUKH TOMOTPado-Te01e3nIECKUX 1
MapKIIeH1epckuX paboT UCTUHHOE 3HaUeHue X U3MepAeMOil BEIMYMHBI HEU3BECTHO U

IIO3TOMY



UCTIOJIB3YIOT BepOsSITHEHIIIee 3HaUeHHeE ero X, onpeaensemoe no ¢popmyse (7). B atom
cirydae

CPEIHIOI0 KBAJAPAaTUUYECKYIO ITOTPEIIHOCTD PE3yJIbTaTa OTAEIbHOIO U3MEPEHHUS psiaa

PaBHOTOYHBIX U3MEPEHUH OIIPENEISIOT 110 BEPOSATHEUIINM ITOIPELIHOCTSIM.

[Mycts 11,12 ,13,...,I n - pe3ynbTaThl paBHOTOYHBIX U3MEPEHHI OJTHOM U TOH K€ BEITUUHUHBI,

- IpocTas apupMeTHUecKas cepeiuHa.

CocTaBuM pa3HOCTH

(13)

rnei=1,2,3,..,n

N - YUCIIO U3MEPEHUI;

VI - BEpOSITHEHILINE MTOTPEITHOCTH Pe3yabTaToB |i u3MepeHui, T.e. yKIOHSHUS 3HAYCHU I

Kaxxaoro pesynbrara li ot mpoctoit apupMeTHIecKol cepeinHbI, OT BEPOSITHEUIIIETO
3HaueHus X

U3MEpSEMOU BEJTUYHHBI.

CnoxuM ypaBHeHus (13) u pa3nenum Ha UX YUCIIO

(14)

HO

TOorja

(15)

T.€. CyMMa BEPOATHEUIINX NIOTPELIHOCTEN PE3YJIbTATOB PABHOTOYHBIX U3MEPEHUN paBHA

HYJIIO TIPH JIFOOOM YHCIIe U3MEPEHHH.

CocraBum pazHoctu ypaBHeHuit (1) u (13)

(16)

HO, - UICTHHHAS CITy4YaifHasi HOTPEIIHOCTh MPOCTOH apu(MeTHIecKoi

CEpEIUHBI, TOI /1A

(17)

Beipaxxenue (17) ecth ypaBHEHHE CBSI3M UCTUHHBIX U BEPOATHEHIINX MOTPEIIHOCTEN

Pe3yJIbTaTOB paBHOTOYHBIX U3MEPEHU.

Bo3Beznem ypaBHenus (17) B kBaapar, CIIOKUM U pa3feanM Ha UX YUCIIO

(18)

HO

TOrAa

(19)

Bropoii unen npasoit yactu ypaBHenus (19) 3anumiem B Buze

(20)

HO

- [I0 YETBEPTOMY CBOMCTBY CIy4alHBIX IIOTPEIIHOCTEN.

VYpasuenue (19) ¢ yuerom (20) npumer Bug

(21)

WIH

(22)

OxoH4aTenapHO

Bripaxenue (23) sBisiercst popmyioit beccens s cpeaHel KBapaTHUECKOM
MOTPEIIHOCTH

pe3yJsipTaTa OTACIBHOIO U3MEPEHHUS Psia PABHOTOUHBIX U3MEPEHUI OJJHON BEIMYUHBI.

[IpakTrueckure peKOMEHIAIMH 110 BEIYUCICHHIO TTPOCTON apu(PMETHIECKON CepeTNHBI:

1.BeiOuparot npubimkeHHoe 3HaueHue X' mpocToil apudmeTnieckoil cepeIuHbl, B
KayecTBe

KOTOPOTO JIy4Ille BCETrO B3SATh HAMMEHBIIEE U3 pe3ynbTaroB li uamepenuti, T.e.

(24)

2. Haxonat pa3Hoctu

(25)

3. BBIYHCIAIOT MPOCTYIO apU(PMETHIECKYIO CEpETUHY

. (26)



OrneHka TOYHOCTH (PYHKIMI N3MEPEHHBIX BETUYNH
B GospmMHCTBE Cly4aeB MPAKTUKH TOMOTPado-TeoIe3NIeCKUX U MAPKIIEHIEPCKUX PaboT
MCKOMBIE BEJTMYUHBI MOTYYaIOT B pE3yJIbTaTe BEIYUCICHUH KaK (PYHKIIMH H3MEPEHHBIX

BCJIMYMH.

[TorydeHHBIE TP ATOM PE3YNIBTATHI OyIyT COEPIKAThH MOTPEUTHOCTH, KOTOPBIC 3aBUCST KaK
oT

MOTPEIIHOCTEH apryMEeHTOB (M3MEPEHHBIX BEJIUYHH), TaK U OT BU1a (YHKITUH.

Bo3Hukaer 3a/a4a OleHKH TOYHOCTH (QYHKIIMH H3MEPEHHBIX apryMEHTOB.

1.4.4 Cpennss KBagpaTu4ecKas IOrpeiHoCcTh (yHKIIMKA OOIIEro BUAA

Hana ¢pyHKIms

(27)

rae X1, X2, X3, ..., XK - Tounble (MCTHHHBIC) 3HAUECHUS H3MEPSACMBIX BEJTHUYHH.

[TycTh B pe3yabTaTe U3MEPEHUIT MOJTyueHbI puOmKkeHHbie 3HaueHus 11, 12,13, 14,.... Ik
ATHX

BCJIMYMH.

Torna

(28)

- npubnmxkeHHoe 3Hayenue pyaxuu U.

CocraBuM pazHOCTh ypaBHeHHH (27) u (28)

(29)

KOTOpAst SABJISICTCS UICTUHHOMW CITy4aifHOH MOTpermHoCThIo GyHKknu U,

Pa3znoctun

(30)

- CyTh UCTHHHBIC CITydaiiHble orpemHocTu aprymenTos i, roe i =1,2,..., k.

Torna

(31)

YToObl HANTH TUHEHHYIO 3aBUCUMOCTH MEK/y MOTPEIIHOCTSIMH apTYMEHTOB U

MOTPEIIHOCThIO PYHKIMHU, TpoauddeperurpyeM pyHKIuio (28).

(32)

e

- YaCTHBIE MPOU3BOAHBIE PYHKIIMH 110 KaXKIOMY U3 apTyMEHTOB.

3ameHuM B BbIpakeHUH (32) auddepennnansl MCTUHHBIMU CITy4alHBIMU MTOTPEIIHOCTSIMU

(GYHKIIMY 1 apTyMEHTOB

(33)

[Tpu MHOTOKpAaTHOM U3MEPEHHH apTyMEHTOB, HampuMep N pas, MoTyIuM

(34)

roe i =1,2,3,...,k.

[Tpon3BoiHBIE (GYHKITUN TI0 COOTBETCTBYIOIIUM apTyMEHTAaM B Pa3HBIX U3MEPECHHSIX

MPAKTUYECKH OCTAOTCSI TOCTOSHHBIMHU U MOTYT OBITh BHIYUCIICHBI TIO IPUOIMKEHHBIM
3HAYCHUSAM

aprymenTos 11,0, 12,0, 13,0,..., Ik,0, B kauecTBe KoTOpBIX MOXKHO B3sT1h 11,0 = 11,1, 12,0 =
12,1,..., Ik,0 = 1k,1,

T.€. 3HAUEHUS apTyMEHTOB, IOJY4YEHHBIE IPU IEPBOM U3MEPEHUH ONPEEIIAEMbIX BETUYHH.
B cooTBeTcTBUU C 3TUM MOKHO NMPUHSATH

(35)

C yuetom (35) Beipaskenue (34) mpuMeT BHU]I

(36)

Bossenem ypaBHeHus (36) B KBajipaT, CI0XKUM U pa3JeIUM Ha UX YHCIIO
(37)

Ha ocxoBanuwu (3) u (8) MOXKHO 3amucarhb

u

(38)

Beipaxxenue (37) ¢ yuerom (38) npumer Bua

(39)



17001
(40)
Taxum 00pa3oM, cpeiHsIs KBapaTHUECKas MOTPEIIHOCTh (PYHKIINU HE3aBUCUMBIX
apryMEHTOB paBHA KOPHIO KBaJPaTHOMY M3 CYMMbI KBaJ[paTOB IPOM3BEACHUN YaCTHBIX
NPOU3BOIHBIX (PYHKIMH IO KAKAOMY U3 apI'YMEHTOB Ha CPEHHE KBapaTHUYECKUE
HOrPEIIHOCTH
COOTBETCTBYIOILIUX APIYMEHTOB.
1.4.5 Cpennsis KBagpaTH4eCKas MOTPEUTHOCTh MPOCTON apuPMETHISCKOIN CepeTUnHbI
®opmyiy (7) ans mpocToi apu(METHIECKON CepeIUHBI IEPEMHUILIEM B BUJIE
(41)
rae li- pe3ysabTaThl pABHOTOYHBIX U3MEPEHUI OHOM U TOM K€ BEIMYHHBI,
1=1,23,..,n
N - YUCIO U3MEPECHUM.
N3 ypaBuenus (39) umeem
Ho
, TOTJa
(42)
Tak kak U3MepeHus: paBHOTOYHBIE, T.€.
(43)
CrnepnoBarenbHO, BelpakeHue (42) NpuMeT BUJL
(44)
OTKyJa
(45)
Cpennsisi KBagpaTHUECKasl MOTPEITHOCTH MPOCTON apu(pMETHUIECKON CepeInHbI B pa3
MEHbIIIE Cpe/IHEeH KBapaTHYECKOM MOIPEIIHOCTH pe3yIbTaTa KaX10ro OTJeIbHOTO
U3MEpEeHHUSI.
CpasnuBas ¢popmyny (44) u BTopoil wieH npaBoii yacTu ypaBHeHus (21), MOKHO cenathb
BBIBOJI, YTO
)
T.€. UICTUHHAs CllydyaiiHasi HOTPEeIIHOCTb IPOCTON apupMeTHUECKON cepeIMHbl paBHA
CpeaHel KBaJpaTHUeCKOW MOTPEIHOCTH POCTOM apu(pMeTHIECKOM cepeHBbI.
12. mmmmniOO000000O
1.4.6 OuieHKa TOYHOCTH PE3YNIbTATOB YIJIOBBIX U3MEPEHUN B TPUAHTYJISLIUH
W3BecTHO, 4TO CyMMa BHYTPEHHHUX YIJIOB IUNIOCKOTO TpeyrojibHUKa paBHa 180°,
T.e. 1,0 +$2,0 + $3,0 = 1800 (46)
rae $ 1,0, 2,0, B3,0 - uctuHHBIC (TOYHBIC) 3HAYCHHSI YTIIOB.
[Tycts B1, B2, B3 - pe3ynbTaTsl U3MEPEHHSI THX YIJIOB, T.€. IPUOJIMKEHHBIE 3HAUEHUS
YTJIOB.
Torna, cornacuo (1), umeem
A
A
A
(47)
Al, A2, A3 - uCTHHHBIE CITy9aiiHbIE TIOTPEITHOCTH PE3yJIbTATOB N3MEPEHUIA.
[Tepenuiem paBeHCTBO (46) ¢ yueTom dopmyi (47)
AAAo(4])
AAAo0(49)
oA A A(50)
O603Ha4NM
A AA(51)
@ - Ha3bIBAIOT YIVIOBOM HEBSI3KOU B TPEYTOJIbHUKE, T.€. 3TO UCTUHHAS CIy4YanHas
HOTPEIIHOCTh CYMMBI BHYTPEHHUX YIJIOB TPEYrOJIbHHKA.
Torpa ypasHenue (50) MO>KHO 3anucaTh B BUJE

0(52)



WIH
0(53)

[TycTh paBHOTOYHO M3MEPEHBI YTIIbI B N TPEYTOJIBHUKAX, JJIs1 KAXKIO0TO U3 KOTOPBIX
cIpaBeUIMBHI paBeHcTBa (51), T.€.

A A A (54)

raei=1,2, 3,..., N - HOMEp TPEYroJbHUKA.

BosBenem ypaBHenus (54) B KkBajipaT, CJIIOKUM U pa3AesiUM HA UX YHUCIIO:

A

A

A

AA

AA

AA

(55)

Ha ocnoBanuu (3) u (7) MOXHO 3anucaTh

AA

AA

AA

A

A

A

Torma

(56)

rae ml, m2, m3 - cpeqHue KBaAPATUICCKHE MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUH YTIIOB
B1, B2, B3 B Ka)KAOM U3 TPEYTOJIHHUKOB.

Tak xax u3MepeHus paBHOTOYHBIE, T.. M1 =m2 =m3 =mf, To

(57)

WITH

(58)

210 dhopmyna Deppepo, 1Mo KOTOPO OOBIYHO BHITIOJIHSIETCS OLIEHKA TOYHOCTH PE3yJIbTaTOB
M3MEPEHUI TOPU30HTAIBHBIX YIJIOB B TPHAHTYJISIIUU.

1.4.7 OnieHKa TOYHOCTH PE3yJIbTATOB Psijia JBOMHBIX PAaBHOTOYHBIX U3MEPEHUN

OdeHb YacTO B MPAKTHKE T€0/IC3MUECKUX M MAPKIIEHAEPCKUX pabOT UCKOMYIO BETUUYHHY
OTIPEICIISIOT MO PE3yJIbTaTaM JIBYKPATHBIX PABHOTOYHBIX H3MEPCHHA dTOW BETUIHHEI.
Hanpumep, ropu3oHTaNbHbBIE YTIBI U3MEPSIOT ABYMsI MOTYIPUEMAaMU, TIPEBBIIIICHUE HA

CTaHIIN

peex,

IIpUu reOMCTPpUICCKOM HUBCIUPOBAHNUN ONIPCACIACTCA 10 YCPHBIM U KPACHBIM CTOPOHaM

JUTMHBI OTPE3KOB JIMHUN MECTHOCTH HAXOJAT U3 PE3yIbTATOB U3MEPEHUI 3THX OTPE3KOB B
PSIMOM U OOpPaTHOM HAIpPaBJICHHSIX.

Bo3znukaet 3a1aya O1ieHKM TOYHOCTH ITHX PE3yIbTaTOB.

VimeeM psiT BETMYWH, HCTUHHBIC 3HAUYCHUST KOTOPBIX PaBHBI

(59)

[TycTh KaXKIast U3 3THX BEJIMYUH U3MEPEHA PABHOTOYHO JIBAXKBI U MIOJTYICHBI PE3yIbTATHI:
(60)

(61)

CocTaBuM pa3HOCTH MEXIY pe3ylbTaTaMi U3MEPEHUN U MX UCTHHHBIMU 3HAYCHUSMU:
(62)

, (63)

rnei=1,2,3,..,n.

Haiinem paznoctu ypaBHeHuit (62) u (63)

(64)

¥ 0003HAYUM

(65)



3nech Ai

"u Al - HICTUHHBIC CITy4alHbIE TIOTPEITHOCTH PE3YJIBTaTOB.

BosBenem ypaBHeHus (65) B KBajpaT, CIIOKUM U Pa3IeiIM Ha KX YUCIIO

. (66)

Ha ocnoBanuu (3) u (7) 3anuiiem

TorJa

(67)

Tak kak u3MepeHus: paBHOTOYHBIE, T.€. M'=mM=ml, To

(68)

[Tpu 1BOIHBIX PABHOTOYHBIX U3MEPEHUSAX 32 OKOHYATEIHHOE 3HAYCHUE IPUHUMAIOT

cpenHee apu(MeTHIECKOE U3 PE3yIbTATOB OTACIbHBIX U3MEPCHHIA, T.€.

TorJa

WA

(69)

Ddopmysel (68) 1 (69) cripaBeUTMBBI JIMIIL B TOM Clly4ae, eciii pa3HoctH i He copepxkar

CUCTEeMAaTUYECKUX MOTPEIIHOCTEH.

[1ycTh pa3HOCTH COAEPKAT CUCTEMATUUECKYIO MOTPEIIHOCTD O , T.€.

(70)

CnoxxuM ypaBHeHus (70) u pa3aeauM Ha UX YUCIIO

(71)

Ha ocHoBaHMM 4€TBEPTOro CBOMCTBA CITYYalHBIX MOTPEIIHOCTEH NMeeM

T.€.

(72)

Cpennee apuMeTHUECKOE U3 Pa3HOCTEH pe3yIbTaTOB IBOWHBIX PABHOTOYHBIX

M3MEPEHUI OTJIIMYHO OT HYJIS U YUCIICHHO PABHO CUCTEMATUYECKOM MOTPEIIHOCTH 3TUX

pe3yNbTaToB.

Borarem u3 kax o pasHocty di BeTHYMHY CHCTEMaTHYECKO# MOrpemHocTH 6, T.e.

00pa3zyeM HOBBIE Pa3HOCTH

(73)

CnoxuB paBeHcTBa (73) u moienuB UxX Ha N, MOJTYIUM

HO

TOT/Ia

(74)

T.€. cpenHee apuMeTUIECKOe U3 pa3HOCTEH Pe3yIbTaTOB JIBOMHBIX PABHOTOYHBIX

U3MEpEHHi, CBOOOTHBIX OT CHCTEMaTHYECKHUX MOTPEIIHOCTEH, BCEria paBHO HYIIIO.
Pasnoctu d',

KaK yKJIOHeHus di OT MpocToit apupMeTHIECKON CepeMHbI U 00J1a1af0IHe CBOHCTBOM ,

MOYKHO CUHTATh BEPOATHEHUIIIMMHU MOTPEIIHOCTIMH pazHoctel di.

[Tpumensist k HuM Gopmyry beccenst s cpeHei KBaapaTUIeCKON MOTPEIIHOCTH,

3aruIIeM

(75)

a

(76)

CpenHsis KBagpaTHYeCKas MOTPEIIHOCTh CpeiHero apupmeTnaeckoro u3 pe3ynbratos li u I'i

Oyzer paBHa

(77)

Brruncnenue 3Haue€HUS YUCIUTENS TIOJJKOPEHHOTO BEIPAYKEHUSI MOKHO MPOKOHTPOIUPOBATH

no opmyse

(78)

[Tpumeuanue. OLEHKY TOYHOCTHU IO Pa3HOCTSAM PE3yJIbTAaTOB JIBOMHBIX PABHOTOYHBIX

U3MEPEHUI clieayeT BBIMOIHATE 10 popmymnam (68) u (69), ecnu pa3HOCTH YAOBIETBOPSIOT

YCIIOBUIO

(79)

B IIPOTHUBHOM city4ae, o Gpopmysiam (75) - (77).



1.4.8 ITpumMepsl OLIEHKU TOYHOCTH PE3YJIbTaTOB PABHOTOUYHBIX U3MEPEHUN OTHOM
BEJIMYMHBI U (PYHKIMHA HE3aBUCUMO U3MEPEHHBIX BEJINYUH
3anaya 1. Ilo pe3ynbpTaraM paBHOTOYHBIX U3MEPEHUI TOPU30HTAIBHOIO YIJIa JEBSATHIO
npuemami (cM. Ta0u. 1) HaliTu Hanbosee TOYHOE 110 BEPOSITHOCTU 3HAUEHHE yIJIa, CPEIHNE
KBaJIpaTUUECKHUE NOTPEIIHOCTH U3MEPEHUS KaX/10T0 OTAEJIBHOIO yIJla U IPOCTOM
apru(MeTHUECKON CepeauHBI.

Tabmuna 1

OrneHKa TOYHOCTH Pe3ybTaTOB U3MEPEHHSI OTJICIBHOTO FOPU30HTAILHOTO yIJla
Homepa

IIPUEMOB

|

Pe3ynbTaThl

U3MEPECHUM

Bi

€l €l

2101

2 OcHoBHBIE (HOPMYITHI,

BCIIOMOTaTeIbHbIE

BBIYUCIICHUS

1234567

132023"44"+416-0,6" 0,36 1.8°= Bi,min

2

40

00-4,6 21,16

2.€1 = Bi—f’

3

43

+39-1,6 2,56 3.=p’+[e]/n=

=320 23744,56"

4

45

+525+0,40,16

5

46

+ 636 +1,4 1,96 4.Bokp.=320 23" 44,6"

6

43

+39-1,6 2,56

Homepa

IPUEMOB

|

Pe3ynbTaThl

U3MEPEHUM

Bi

€l €1

211

2 OcHoBHBIE (HOPMYIITHI,

BCIIOMOTaTeIbHbIE

BBIYUCIICHUS

1234567

.

48

+ 8 64 +3,4 11,56 5.6=p-Pokp.= -0,04"

8



45

+525+0,40,16

9320237 47"+ 749 +2,45,76 6. oxp

> 42 233-0,446,20 7.

%

B

B oxp.

320 237 40"

32023°44,56"

320 237 44,6"

[€]2=1681

OKoHYaTEeNbHBIN PE3YJIbTAT :

B=32°23"44,6"+0,80"

mp=+24"

M ==+0,80"

KonTtposs:

BolunicnieHus BBINONHSIOT B CIEAYIOLIEH MOCIEe10BAaTEIbHOCTH:

1. BeiGupatot npubamkeHHoe 3HaueHue ' mpoctoi apuMeTHUeCcKoi cepeiuHbI Kak

HauMEHbIIIee U3 Pe3yJIbTATOB H3MEpeHuid, T.e. ' = Bi,min. B Hamiem npuMepe 3To 3HaAUCHUE
paBHO

B'=p2=32°23"40".

2. BBIUUCISIOT YKJIOHEHHS €1 Pe3yJIbTaTOB U3MEPEHUH i OT 3TOT0 MPHUOIMKEHHOTO

3HA4YEHUs

0000011 1 cyMMy 3THX YKIIOHCHHIA

3. B kosionke 4 Ta0J1.2 BBIYHCIISIOT KBAAPAThI €2 U UX CyMMY [€2].

4. BBIYUCHSIOT MPOCTYI0 apu(METHUECKYIO cepenHy [ - HanOoJiee TOUHOE IO BEPOSTHOCTH

3HAUYEHUE U3MEPSIEMOrO yIJIa.

5. HaxonsT BeposiTHEHIIINE MOTPEITHOCTH | KaK Pa3HOCTH PE3yJIbTaTOB OTACIBHBIX

U3MEPEHUI U OKPYIJIEHHOTO 3Ha4eHUs POKp., T.€., OKpP UX CYMMY

C KOHTpOJIEM , T1ie 0=P-POKp. - MOTPEUTHOCTH OKPYTJICHUS CPETHETO

apru(MeTHIECKOTO.

6. B rpade 6 BEIYHCISIFOT KBaAPaThl BEPOSITHEHIIIMX MTOTPEIIHOCTEH Vi

2 ¥ UX CyMMY

C KOHTpOJIEM

7. ITo dhopmyre (23) Beccenst BRIUUCSAIOT CPEAHION KBAIPATUIECKYIO TTOTPEITHOCTD

pe3yJpTaTa KaXkJI0ro OTAECIBHOTO U3MEPEHHUS:

8. ITo popmyre (44) HaxOmAT CPEAHIOD KBAIPATUIECKYIO TOTPEITHOCTD MPOCTOM

apu(METHUECKON CepeIUHBI:

9. OKOHUATENBHBIN PE3ybTaT 3AMKUCHIBAIOT B BUJIE

OKD

3anaya 2. B kax10M TpeyrojibHUKEe MUKPOTPUAHTYISIMK (pUc. 1) u3MepeHo 0/IMHAaKOBO

TOYHO IO TPU BHYTPEHHUX FOPU30HTAIBHBIX yriia (cM. Talu. 2). BeIYucanTh cpeaHion

KBaJIpaTHYECKYIO TIOTPEIIHOCTh PE3YJIbTaTOB U3MEPEHUHN KaXA0Tr0 OT/IEIbHOIO yIJa,
IpPUMEHUB

bopmyny Deppepo:

/1€ - YIJIOBBIE HEBA3KU B TPEYTOJIBHUKAX; N — YUCIIO TPEYTOJIbHUKOB.

Puc. 1. Cxema ceTn MUKPOTPUAHTyJISILIUHA

Tab6muna 2

O0paboTka pe3yabTaTOB YIIOBBIX U3MEPEHUI B MUKPOTPHUAHTYJIALIUN

Hasganus yriios

Homepa TpeyroabHUKOB 1 3HAYE€HUS] U3MEPEHHBIX YIIIOB

12345

B180°07,7 74°21,6" 36° 39,2 39° 17,4" 69° 49,6’



2 50 58,3 64 35,5 71 49,6 96 15,8 36 39,2

34853,14101,87132,64426,17332,4

2B 179°59,1" 179°58,9" 180°01,4" 179° 59,3" 180° 01,2"

op =£p-180°-09"-1,1"+1,4"-0,7 + 1,2

®»20,811,211,960,49 1,44

3agayva 3. B T€010IMTHOM X0/I€¢ paBHOTOYHO U3MEPEHO 11 TOpU30HTAIBHBIX YTIIOB, KaXK 1IN
CO CpelHel KBaJpaTHuecKoi norpenrHocteio mPB=+0,5'. OnpenenuTs CpeaHIO0

KBaJIpaTHU4ICCKYIO

€Clin

U TIPEICNIbHYIO MOTPEUTHOCTH CYMMBI 3THX YTJIOB.
Nmeem yHKIHIO .

YacTHbIe MPOU3BOJIHBIE €€ 10 KAKIOMY U3 apTyMEHTOB PABHBI

Torna

U mpen .

3amaua 4. 'opu3oHTaNBHBIN Yo B (cM. puc. 2) u3mepeH TeoaonuToM 2T30 ogHUM MOTHBIM
MIPHEMOM CIIOCOO0M «IIpreMOBY. OmpeaeTuTh CPEIHIO KBAJAPATUICCKYIO MTOTPEIITHOCTh
cpenHero apuMeTuyecKkoro U3 3Ha4eHUN pe3yabTaTOB U3MEPEHUH yriia B OTylprueMax,

CpCaHAs KBaApaTHUYCCKad IMOTpCIIHOCTL OTCUYCTOB I10 J'II/IM6y coCTaBuia mO:ﬂ:O,SI.

Jlpyrimn

MOTPEUTHOCTSIMU TTPEHEOpEUb.
3Ha4yeHue yria B OJIyIpUeMax BBIYUCISIOT 110 (popMyam:
rae cL’, cR', aL’, aR' - orcuersl 10 ropu30HTAILHOMY KpYT'Y IIpU BU3UPOBaHUU Ha TOUKU C 1

IIpU M0JIOKEHUH BepTHKabHOro Kpyra ciesa (KJI) u cnpasa (KIT).

Puc. 2. Cxema HaOI0qeHUN

BeposiTHeiiee 3HaueHNE TOPU3OHTAIBLHOTO yIJla 10 pe3yibTaTaM, IOJy4YE€HHBIM B KaKJIOM
HOJIyIIpUeMe, BEIUUCIIAIOT Mo (hopMmyIie

cp

Ha ocnoBanuu ¢popmyn (39) — (42) 3anumiem

cp

Oty *Ke 3aauy peluM HHaye.

1. OnpenenyuM cpeiHIO KBapaTUYECKYIO MOIPEUTHOCTh PE3YIbTATOB

W3MEpEHUH yria, MOTYYeHHBIX B KXKIOM MOIyIpHUeMe

HO

TOTa

2. ITo dhopmyre (42) BEIUUCTUM CPETHIOI0 KBAIPATHUECKYIO TTOTPEITHOCTD CPEAHETO
apru(MEeTHUECKOro 3HaYECHUs YIiia, MOJyYeHHOT'O U3 Pe3yJbTaToB B KaXKJOM HOJIyIpUeMe:
cp

3anaua 5. BIYMCIUTD CPEHION KBAAPATHUECKYIO U MPEAETbHYIO OIPEIIHOCTH
MPEBBILICHUS], OIPEEIIEHHOTO Ha CTAHIUH NPU T€OMETPUUECKOM HUBEIUPOBAHUH 110 ABYM
CTOPOHAM HUBEIHUPHBIX MIANIEYHBIX PEEK, CCITH:

- [IeHA JIeJIeHUs IIKaJbl perku L = 10 MM,

- CpeHsIs KBaJpaTUdecKas MOTrPEHIHOCTh OTcYeTa o peiike Mo =+ 1 MM.

Jpyrumu morpenrHOCTsIMHA TPEHeOpEYb.

[IpeBbllieHHE BEIYUCISIOT IO PopMysam:

9 9Y9KKKCp

9 K

rie a4, b4 - oTcueThl Mo YepHBIM CTOPOHAM PEEK, YCTAHABIMBACMBIX B 3a[HEH U TIepeIHEH
TOYKAaX HUBEIMPHOTO XO/1a;

ax, bk - To ke, 0 KpacHbIM CTOPOHAM pEekK.

[Tepenumem nocneanow0 Gopmyny B Buje

cp

99K K

q



q

K

K

Cornacao popmynam (41) — (44) umeem

cp

MM

MM

peJ cp MM

3amaua 6. BeuucauTh CpeiHIO0 KBAPATHUECKYIO MOTPEIIHOCTh PE3YJIbTaTa ONPEAeICHUS

MPEBBIICHUS] CIIOCOOOM TPUTOHOMETPHUUECKOT0 HUBEIUPOBAHMUSI, €CITH MPEBBILICHHIE
BBIYHMCIICHO

o ¢popmye

(80)

rae , d = 153,84 M — ropu30HTAIBHOE MPOJIOKCHHUE JINHUH MECTHOCTH,

M3MEPEHHOE C OTHOCUTENBHOM norpemHocteio 1:2000, v =+ 3° 13" - yron HakJIOHa TUHUU

BU3UPOBAHUS, U3MEPCHHBIN CO CPeHEN KBaJPATHUECKOM MOTPEIIHOCTRI0 MV = £0,5', i =
1,47 m —

BbICOTA IIPHOOpa (TEOM0INTA), U3MEPEHHAS € MOTPEIIHOCTRI0 Mi =+ 0,002 M.

1.BbryricniuM npeBbIIICHHE:

M.

2. OmpenenuM YacTHbIE TPOU3BOIHBIE GYHKINH (78) 1O KaXKOMY U3 apTryMEHTOB:

3. Ha ocnoBanuu ¢gopmyisr (38) 3anumrem

rae p =206265" =3437,75" = 57,2958° - paguan.

4. C yuerom

M

BBIYHCITIM

M

1. OkonuarensHo h=+8,12+0,023 Mm.

2.

3anaua 7. B Tpeyronpanke ABC (puc.3 ) paBHOTOYHO U3MEpPEHBI TPH yIiia 3, o, Y ¥ CTOpOHA

AB = ¢. OnpeieuTh JUTMHBI CTOPOH A U b, cpeaHme KBagpaTHUeCKre H OTHOCUTEIbHbIC

MOTPEITHOCTH 3TUX CTOPOH, €CITU: CPEHHUE KBAIPATHIECKUE TTOTPEUTHOCTH PE3yIbTaTOB

U3MepeHuil yrinoB paBHbl mfP = ma = my =+0,5'; oTHOCUTEIbHAs MOTPEITHOCTh pe3yIbTaTa

U3MEpEeHUs CTOPOHBI C coctaBmiia Mc : ¢=1:2000.

Puc. 3. K pemienuto TpeyronbHuKa

VcxonHble JaHHBIE, PE3YJIbTAThl BRIYUCICHUH U OIICHKA TOYHOCTH MPUBEICHBI B Ta0I. 3.

Tab6mumna 3

Pemenne TpeyroipHuKa

No

BEp-

[IVH

Pe3yib-

TaThI W3-

MEpEeHuH

yTJIOB

ITo-

npaB-

KH

o

Vpas-

HEHHBIC

YTJIIBI

Cunycsl

yTJIOB



JUTMHBI
CTOPOH
d, m
md,
MM

C )

B (B)

A (o)

58° 14,7

62 52,1

58 53,9

0,2

0,2

0,2

58° 14,5’

62 51,9

58 53,6

0,85028

0,88993

0,85621

156,82

164,13

157,91

78

84

81

1:2000

1:1950

1:1940

> 180°00,7

]+

0,7

-0,7

180° 00,0

OcHOBHBIE (HOPMYIIBI:

(81)

(82)

(83)

[Mponuddepenuupyem ypaBuenus (82) u (83):
(84)

(85)

Ha ocnoBanuu dhopmyn (27) — (40) 3anumem:
(86)

(87)

[ToxcraBisis ynciaeHHbIE 3HaYeHUsI B ypaBHeHUs (86) u (87), momydum:
M

M

3agava 8. OnpenenuTs CpeAHUE KBAIPATUUECKUE MTOTPEIIHOCTH:
- pe3y/bTaTOB OT/IENbHBIX U3MEPEHUI];

- CpeIHHUX apu(METHYSCKIX 3HAYCHUI U3 Pe3yIbTaTOB JBOWHBIX PABHOTOYHBIX
U3MEPEHUH JUIMH CTOPOH TE€OJOTUTHOTO X0/1a;
- OTHOCHUTEJIBHBIC MTOTPEITHOCTH ITHX CTOPOH.
HcxonHble JaHHBIE U MaTeMaTHdeckas 00padoTKa pe3yIbTaTOB U3MEPEHUN TPEACTaBICHBI
B Tao1. 4.



Tabmuna 4

O1ieHKa TOYHOCTH PE3YyJIbTaTOB ABOMHBIX PABHOTOYHBIX U3MEPEHUI
Homepa

CTOpOH

Pe3ynbrarsl

W3MEPEHUI IJIUH

CTOPOH X0/1a, M

| cpennee, m

d, cm

d2,

cM

d’,

cM

d'2,

cM

| mpsimo | o6patHO

123456789

1 145,65 145,74 145,695 - 9 81 -4,5 20,25 1:4900
2 156,09 156,09 156,090 0 0 4,5 20,25 1:5200

3 205,58 205,62 205,600 - 4 16 0,5 0,25 1:6900

4 144,67 144,63 144,650 4 16 8,5 72,25 1:4800
5174,56 174,69 174,625 -13 169 -8,5 72,25 1:5800
6 125,51 125,26 125,235 - 5 25 -0,5 0,25 1:4200
md ==+6,1cm

ml = +4,3cm

ml,cp. =+3,0 cm

[1=X

|[d]|

[dl]
-27

27

35

307 0,0 185,50

KoHTpous :

0=

-4,5¢m

O0paboTKy pe3ynbTaTOB U3MEPEHUH BBIOIHSIIOT B CIIEAYIOLIEH MMOCIE10BaTEIbHOCTH.
1. B xononk# 2 u 3 Tabauibl 4 BRITUCHIBAIOT U3 MOJICBBIX )KYPHAJIOB Pe3yJbTaTh |
U3MEPEHUH JUIMH CTOPOH.

2. Boruucisitot cpeaaue apudmerrueckue 3Hadenus (I cp.) u3 pesynbratos | usmepenuit
KaX/10i1 CTOPOHBI B IPSIMOM U OOpaTHOM HarpaBJICHUSIX:

cp

npsMO 0OpaTHO

Y 3aMHCHIBAIOT UX B rpady 4.

3. HaxonsT pazHoctu npsimo o6patHo (rpada 5) u ux cymmy

4. Iposepsitot BoimosHeHue ycaoBus | [ d ]]<0,25[|d|];
|[[d]1=27;[1d|]=35;025[[d|]=8,75;

VYcnoBue He BBINOIHEHO, 3HAUUT OLEHKY TOYHOCTH Pe3y/IbTaTOB U3MEPEHUI clieayeT
BBIMOJIHATH 110 popmyiam (73) — (75).

5. BBIYHCISIOT BETUYHNHY CHCTEMAaTHYECKON MOTPEIIHOCTH pa3HocTei d:

cM

6. B rpady 7 3anuceiBarot pasnoctu d' = d - 6, cBoOOIHBIE OT CHCTEMAaTHYECKOM
HOTPEIIHOCTH 6.

7. KBaapatsl pasnocreit d'2, ux cymmy [ d'2 ] 3anHocsT B rpady 8, KOHTPOIUPYsI 3HAYCHHE



CYMMBI 110 (hopmyIie

8. ITo popmymam (73) — (75) BEIUKCIAIOT CpeAHUE KBAAPATHICCKUE MTOTPEUTHOCTH:

- pa3HOCTEN PE3yJIbTaTOB ABOMHBIX PABHOTOYHBIX U3MEPEHUI

cM

- p€3yJIbTaTOB OTAEIbHBIX U3MEPEHUIN

cM

- CpeIHUX apu(METUYECKUX 3HAUCHHUH U3 Pe3yIbTaTOB JIBOMHBIX

PaBHOTOYHBIX U3MEPEHUN

cM

9. B rpade 9 3anuceiBat0T OTHOCUTEINIbHBIE TIOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUIH,

BBIUKCIISIEMBIE TIO (hopMyIie

3anaga 9. B Te0n0IMTHOM XO€ paBHO TOYHO U3MEPEHO CEMb T'OPU30HTANIBHBIX YIJIOB

JBYMsI ITOJYNPUEMaMU KK U MOJTy4EeHBI Pe3yJIbTaThl 3TUX U3Mepenuit BR,1 u BL,I, e
BR,i —

3HAUEHUs YIJIOB, MOJIYYEHHBIX B [IEPBOM MOIYIIPUEME — IPU MOJOKEHUN BEPTUKAIBHOTO
Kpyra

teononuta crpasa (KII); BL,i — 3HaueHHs yriIOB, MOJIYYECHHBIX BO BTOPOM HOJIYIIPHEME —
npu

HIOJIOKCHUH BEPTUKAIBHOTO Kpyra Teonoiuta ciesa (KJI); i=1,2, 3,..., N - HoMepa yriioB u
ux

YHCJIIO.

Onpenenuts cpeiHUE KBaIpaTUUECKUE OTPEIIHOCTHU

mp} — pe3ynbTaTOB U3MEPEHUH YITIOB B MOJYIIpUEMAX;

mp,cp.- cpeqHux apuHMETHIECKUX 3HAYeHUH YTII0B B IPUEMax — [0 pa3HOCTSIM
pE3yJIbTaTOB

JIBOMHBIX PAaBHOTOYHBIX U3MEPEHUH YIJIOB B MOJyNpHUeMax. Pemenune npencraBieHo B
Tabmuie 5.

Bolunicnenus BBINONHSIOT B OCIEI0BAaTEIbHOCTH, YKa3aHHOM JUIsl IpeAbLAYIIeH 3a1auH.

Tab6mumna 5

OrneHKa TOYHOCTH PE3yIbTaTOB U3MEPEHUS TOPU30HTAIBHBIX YTJIOB

Howmep yriios

Pe3ynbrarel nu3amMepeHni

di=

=BR-BL

di

2

OcHoBHBIE (HOPMYIIBI U

BCIIOMOTaTeIbHbIE

| BBIUMCIICHUS

MOJTYTIPUEM

BR

I

HOJIyTIPUEM

BL

123456

1 179°56,9"179°56,2" +0,6" 0,36 1. Ycnosue:

1,0'=0,25-4,0’

2.

3.

217958,117958,9-0,8 0,64

318001,2180 00,4 + 0,8 0,64

4180 08,5 180 08,0 + 0,5 0,25

517946,917947,4-0,50,25

6 202 37,8 202 38,0 - 0,2 0,04



7179°43,47179°42,8" +0,6" 0,36

mp =+0,43"

mp,cp. ==+ 0,30’

[1=X

|[d]]

[1d]]

+1,0°

+1,0

+4,0

2,54

1.5 HepaBHOTOYHBIE U3MEPEHHUS

1.5.1 Obmas apudmernyeckas cepeanna. Beca pe3ynbTaToB H3MepeHU

[TycTs uMeeTcs pusndeckas BeIMInHa (Yroil, OTPE30K JIUHHUHU, IPEBBIIICHUE U T.I1.), TOYHOE

(McTHHHOE) 3HaYeHHe KOTOpOoil paBHO X. DTa BeIMunHA u3MepeHa paBHoTo4HO N pa3

HECKOJIbKUMH CEPUSIMU M TTOJTY4CHBI pe3yIbTaThl |

(i), oTux m3mepenwmii. 3aece i =1, 2, 3,..., K -

HOMEpa Cepuil M3MEPEHMI U UX Yuciio; | =1, 2, 3,..., Ni — HOMepa U3MEPEHUI B KaXk 101
CEpUHU U UX

YHCIIO.

[TpumeM, 4TO YKCIIO U3MEPEHUIT NI B KaX 101 CEpUU HEOIMHAKOBO, T.€.

(88)

O003HaYMM CPEIHIOK KBAIPATHUECKYIO MOTPEUIHOCTh Pe3yIbTaToB |j

(i) paBHOTOYHBIX

U3MepeHuil uepes . B kax10i cepru MOXKHO ONpeAeuTh Haubosiee TOYHOE 110
BEPOATHOCTH

3HAYEHHE pe3yibTara Xi, Kak cpejiHee apu()METHIECKOe 13 pe3yIbTaToB ]

(i) paBHOTOYHBIX

WU3MEPECHUI:

(89)

U MX CPEJIHUE KBAIPATHYECKHE MOTPEITHOCTH

(90)

BenuuuHsl Xi - pe3ysibTaThl HEPAaBHOTOYHBIX U3MEPEHUH, [Tl KOTOPBIX

(91)

o yciosuto (88). Bo3Hukaer 3amayua, Kak 10 pe3yibTataM Xi HEepaBHOTOYHBIX
U3MEPEHUMU

HaiTH HanboJiee TOYHOE TI0 BEPOSTHOCTH 3HaUeHue n3MepsieMoit BenmuanHbl X0.

Tak kax |j

(1) - pe3ysIbTaThl PABHOTOYHBIX U3MEPEHHI, TO BeposiTHeee 3HaueHne X0 u3
ITHX PE3yJIbTATOB PABHO

(92)

B cBoro ouepenp,

(93)

C yuerom (93) paBeHcTBO (92) mepemnuiieM B BHIE
(94)

O603HaunB

(95)

MOJTy4UM

(96)

N3 Bripaxenus (90) BuguMm, 4to

(97)

[MoxacraBuMm 3HaueHus 1ist Ni B paBeHctsa (94), (97):
(98)

Benuuunbl

(99)



Ha3bIBAIOT BECAMHU PE3YJIBTaTOB XI HEPABHOTOUYHBIX U3MEPCHUIA.

C yuetoMm (99) Beipakenue (98) mpumMeT BUI

(100)

Bennuuny X0 , Berancisgemyro mo popmyie (100) HazpiBaroT 0011ei apudmeTnaeckoi
CEPeIUHOM, CPETHUM BECOBBIM, HIIM CPETHEB3BEIIICHHBIM 3HAYCHUEM OTIPEICIIAEeMOM

BCJIIMYHUHBI U3

pE3yJIbTaTOB HEPABHOTOUHBIX U3MEPEHUI.
Benuunna oOmielt apupmeTrnueckoi cepeinHbl He U3MEHUTCS, €CJIN BCE BECa U3MEHUTh B
OJINHAKOBOE YUCIIO pa3. DTUM CBOMCTBOM CJIENYET M0JIb30BAThCS ISl YIPOIIECHUS

BBEIYHMCIICHUH.

Ha npaxTuke o61ryto apudMeTHIecKyro cepeIuHy Jalle BCEro BIYUCISIOT 1Mo (popmyre
(101)

KOTOpas MOoJy4YeHa U3 CAEAYIOLUUX PaCCykKACHUH.

B psiny pe3ynbraToB Xi HEpaBHOTOUYHBIX U3MEPEHUI BbIOEpEM HAMMEHBIIUI 110

a0COIFOTHOMI

BEJIMUMHE U MPUMEM €r0 B Ka4eCTBE MPUOIMKEHHOTO 3HAYCHHSI HICKOMOM BEJIMYUHBL, T.C.
(102)

O6pazyem pa3HOCTH

(103)

YMHOKXHUB 00€ 4aCTH 3TOr0 PaBEHCTBA HA COOTBETCTBYIOIIUE Beca Pl , HOIYYUM

(104)

Haiinem cymmy ypaBuenuii (102) u paznenum ee Ha [ pi ]

(105)

Ho

TOraa

, T.€. mostyaeHa gopmyma (101).

1.5.2 CpenHsist KBaipaTU4ecKasi MOTPEUTHOCTh €IMHMIIBI BEca

Ha ocnoBanuu hopmynsl (99) MOXKHO clienaTh BEIBO, YTO BECa Pe3yJbTaTOB U3MEPEHHMN —
MOJIOKUTEBHBIE YKCia, 00paTHO MPOIMOPIUOHANIFHBIE KBaIpaTaM CPEeIHUX

KBaaApPaTHYCCKUX

BE€Ca

HOTPEIIHOCTEN 3TUX PE3YIbTATOB.

[TycTh B psiny pe3ysIbTaTOB H3MEPEHUIT X1 CyIIECTBYET Tako X] , BEC KOTOPOTO paBeH
enuHwuIE, T.€. pj = 1.

Torna

u

(106)

BennunHy Ha3bIBaIOT CpeiHEN KBaApaTUUECKON MOIPEIIHOCThIO €AMHUIIBI BEca

WM CpeTHEH KBaJpaTHIECKON MOTPENIHOCTRIO pe3yibTaTa H3MEPEHHs, BEC KOTOPOTO PaBEeH
€/IMHUIIE.

U3 Boipaxkenus (99) BUIHO Takke, 4TO

(107)

17001

(108)

(109)

1.5.3 Cpennsst kBapaTuueckasi IOrpelHoCTb U Bec o01iel apupmeTnyeckon

CepeIMHEI

[Tycts X1, X2, X3, ... , XN — pe3ynbTaThl HEPABHOTOUYHBIX U3MepeHuit; pl, p2, p3, ..., pn—

9TUX PE3YJILTATOB.

Torna

(110)

O0603HaUNM

,rnei=1,2,3,...,n. C yuetom obo3nauenus ¢popmya (110)

IMPUMET BU



(111)

CormacHo ¢ (42) MOXHO 3aIucaTh

(112)

Ho

Toraa

(113)

1501050

(114)

T.€. CPEIHSS KBaIpaTUIeCKasl MOTPEIIHOCTh O0IIeH apruMETHUECKON CepeIMHbI paBHA

OTHOHOIIICHUIO CpeIHEN KBaJpaTUYECKON MOTPEIIHOCTH €TUHHIIBI Beca K KOPHIO
KBaJIpaTHOMY

U3 CYMMBbI BECOB PE3YJIbTATOB U3MEPEHUIA.

Ha ocuoBanuu ¢opmyn (99) u (114) umeem

(115)

TakuMm oOpa3om, Bec o0IIeH apuhMETHIECKON CEPEeTMHBI PABEH CYMME BECOB PE3YJIbTATOB

HEPaBHOTOUYHBIX U3MEPEHUM, U3 KOTOPBIX OHA ONpeEIIeHA.

1.5.4 Bpruncienue cpeiHel KBaJlpaTUUECKOM MOrPEIHOCTH €IMHUIIBI Beca

PaccMoTpuM criocoOb!l BBIYMCICHUS CpEeAHEN KBapaTHUECKONW NOTPEIIHOCTH €AUHUIIbI

Beca, IPUMEHsIeMbIE B ['€0/Ie3UNUECKOM MTPAKTUKE.

1. Beruncnenue [ Ipy yCTaHOBJIEHUH BECOB 10 U3BECTHBIM CPETHUM

KBaJJpaTUUECKUM IOTIPEIIHOCTAM M pe3ynbTaToB u3MepeHuil. Beca pesynbraToB
U3MEPEHUU

B 3TOM CJIy4ae yCTaHaBJIMBAIOT MO GopMmyIie

(116)

B KOTOpOi K03 (HUIIMEHT C Ha3HAYACTCS C TAKMM PacdeToM, 4TOObI 3HAUCHUS BECOB Pi

ObL10 6JIM3KUM K eanHULe. Torna | BEIYUCISIOT U3 BBIPAXKEHUS

(117)

2. Boruncnenue [ 1o U3BECTHBIM CPETHUM KBAIPATUUECKUM MOTPENIHOCTSIM U BecaM

OJTHOPOJHBIX PE3Yy/IbTaTOB U3MEPEHUH BBIMOJIHSIOT 110 (opmyiie

(118)

rae i =1,2,3,..., N; N — YUCIIO U3MEPEHHUH, [T KOTOPBIX U3BECTHBI Mi 1 Pi .

3. Beruucrienue L o U3BECTHBIM UCTHHHBIM CIIy4allHbIM MOTrperHOCTAM Al QyHKIUN

M3MEPEHHBIX BEIMYUH U UX BecaMm Pi :

(119)

VcTuHHBIE CllyyaiiHble MOTPeIIHOCTH (PYHKIUI pe3yIbTaToOB U3MEPEHNUN HAa3bIBAIOT

HEBSI3KaMU U 0003HAYAIOT:

a) fp — yrioBast HeBsI3Ka B 3aMKHYTOM MHOTOYTOJIBHUKE, BBIUKCIIsIEMast TI0 popmylie

(120)

r7ie N — 9UcIo0 BHYTPEHHUX YIJIOB MHOTOYTOJIbHUKA, Pi - pe3ylbTaThl U3MEPEHH YIJIOB;

0) ® - yriioBasi HEBsI3Ka B TPEYTOJIbHUKE, KOTOPYIO HAXOJAT U3 BBIPAKEHUS

(121)

rae Pi - pe3yapTaThl U3BMEPEHHU BHYTPEHHUX YIJIOB TPEYToJIbHUKA,

C) fxu fy - HCBA3KH B IPUPALICHUAX KOOPAWHAT MMOJIMT'OHOMETPUYCCKUX HUIIU TCOJOJIMTHBIX

X0JI0B, OmpeensiemMble o GopMmynam
KHHUKH (122)

rae [x u [y - BelYMCIeHHbIEe TpUpalieHus KoopauHat; XK, YK 1 XH, YH - KOOpJAUHATHI
OINOPHBIX I€0JIE3UUECKUX ITYHKTOB B KOHIIE U HAa4aJIe X0/a;

r) fh — BeICOTHAS HEBsI3Ka HUBEITMPHOTO X0/1a, 3HAYEHNE KOTOPOH BBIYUCIIAIOT 110 (hopMyIte

K H (123)

rae h — 3HaYeHus cpeJHUX MPEBBIIICHU Ha cTaHiusax; Hk, HH - BBICOTHBIC OTMETKH
penepoB B KOHIIE U HavaJjle HUBEJIMPHOTO XO/a.

4. BeluucneHue [l 0 BEPOSTHEUIIIMM MOTPELIIHOCTAM L pe3yJIbTaTOB U3MEPEHUI, T.€. 110

BHYTPEHHEHN CXOJUMOCTH PE3yIbTaTOB
(124)



rae i =1,2,3,...,n — HOMepa U YUCIIO U3MEPEHHIA, PI — Beca pe3yJIbTaToB.

1.5.5 Beruncnenue BecoB (DyHKIMI HE3aBUCUMBIX apTyMEHTOB

NmeeM (yHKIHIO

(125)

U Beca apryMeHTOB

Ha ocHoBanuu ¢opmyssl (39) MOKHO HanmKcaTh

(126)

Pa3nenum 06e yacTu 3TOro paBeHCTBa Ha 2!

(127)

U, YIUTHIBAs, UTO

, OKOHYATEJIHHO 3aIHILIEM

(128)

1.5.6 TTopsinok MaTeMaTH4ecKoi 00pabOTKH pe3yabTaTOB HEPABHOTOYHBIX

HM3MEpEHU

3anauva 10. [1ycts, a1 onpesenenus BbICOTI pyHTOBOrO penepa Ne29 (cm.puc. 4) ot
dbynnamenTanbHbIX perepoB Ne 23 24 u 43 10 onpezenseMoro pernepa npoioxkeHo TpU
HUBEIMPHBIX X0/a. TpedyeTcs 1o pe3yapTaraM TpeX HEPaBHOTOYHBIX 3HAUEHUH BBHICOTHI

penepa

Ne29 MMOJIYYHUTb HanOoJIee TOYHOE 3HAYEHHE BLICOTHI 3TOIO penepa. BBICOTBI HCXOHBIX

perepos

TaoJI.

cuuTarh 6e30mnO0YHbIMU. MICXOAHBIE TaHHBIE U PE3YJIbTAThl BEIYUCICHUN TPUBEICHBI B
6

u’.

Tabauma 6
Hcxonnple JaHHBIE
Puc. 4. Cxema xo10B
Tabmuma 7
O6paboTka pe3ynbTaTOB HEPABHOTOUHBIX U3MEPEHUM
Howmep

XO0JIOB |

BricoThI

periepa

Ne29 Hi, m

Ywucao

CTaHIIMH

n

P

€

MM

Pe,

MM

Pe2

L,

MM

Pv,

MM

Pv2
12345678910
1

2

3

403,895

403,883

403,890



2,50
1,43
2,00
+12

-10,0

0,0

62,5

70,1

0,0

H

HO

Hox

o

403,883

403,8904

403,890

+0,4 MM

25,93 +19 +44,0458,0 -2 +2,5

132,6

MM MM MM

O06paboTKy pe3ylbTaTOB HEPABHOTOYHBIX U3MEPEHUN BBITIOJIHSIOT B CIEAYIOMIEH
MIOCJIEI0BATEIbHOCTH:

1. B rpade 1 Tabu. 7 BHIMUCHIBAIOT U3 Ta0l1. 6 HOMEpa HUBEIUPHBIX XOA0B (CM. pHC. 4), B
rpage 2 — BbIcOTHI periepa Ne29, noydyeHHbIe PH MPOJI0KEHUH HUBEIUPHBIX X008 1, 2, 3.
2. Boibupatot npubnmxenHoe 3Hadenue H' BbicoThl perepa Ne29 kak HauMmenbiee u3 Hi ,
T.e. H = Hi, min , B Hamem ciyuae H” = 403,883 wm.

3. B rpadyy 3 3aHOCST YUCIIO CTAaHLIUN N B KQXKJI0M HUBEITUPHOM XOJ€.

4. B uetBepToii rpade 3anuchBaoT Beca Pl pe3ybTaToB M3MEpeH i s KaXKI0T0 X0/,
BBIYHCIIIEMBIC TT0 hopMyIIe

(129)

Homepa xom0B Beicots! peniepa Ne 29 Hi, m Uwnciio cranmuii B xoqax N

1403.895 4

2 403.883 7

3403.890 5

rae A = 10 - koaddunueHT, 3HaUeHNE KOTOPOTO BEIOUPAIOT TAKUM 00pa3oM, YTOOBI
BEJIMYMHBI BECOB OBLITHM OJMM3KUMHU K SIUHHIIC.

®opmyna (129) monydeHa U3 CAeAYOIMUX pacCyxkacHui. CunuTtas pe3yabTaThl ONpeIeIeHUs
NpeBBIIICHNS N Ha KaXX 101 j— CTaHIIMH PaBHOTOYHBIMHU, IPHUMEM B KQU€CTBE BECOB ] ATHUX
PE3YyIBTATOB YKCTIO A, T.C.



(130)

rae mh — cpennss KBaapaTHUecKast OrPEITHOCTD OMPECICHHUS MPEBBINICHUN Ha CTAHIINH.
Beca pe3ynbraToB onpeneneHus BbICOTHI periepa Ne29 B KaXK10M 1-M HUBEITUPHOM XO/IC
paBHBI

(131)

I/l - CpeAHNE KBaApaTHUECKHE MOTPEIIHOCTH OMPEIEICHUS BHICOTHI

periepa Ne29 B KakJI0M HUBEJIIMPHOM XOJI€; NI — YUCIIO CTAaHIIMK B KaXKIOM XOJIC.

Ha ocrHoBanuu dhopmyn (109) Mmoxkem 3anucathb

OTKy/1a

5. YkioHeHus 3aHocsT B rpady S tadim. 7.

6. B rpadbl 6 1 7 3anuchIBaIOT MPOU3BEICHUS

U UX CyMMBI.

7. ITo dopmymne (101) BerYmCIsAIOT HAMOOJIEE TOYHOE 110 BEPOSTHOCTH 3HAYCHHUE BHICOTHI
peniepa No29:

8. 1o 3HaueHue okpyriasatoT A0 0,001 M. BeluucnsoT ykiIoHEeHus pe3yibTaToB
ompezeneHus BbICOThI periepa Ne29 1o kaxa0My X0y OT OKPYTJIICHHOTO 3HaYeHHsI 001ei
apru(METHIECKON CEepEINHBL, T.€. , KOTOPBIE 3aIMCHIBAIOT B Tpady 8.

9. B rpadax 9 u 10 nony4aroT npon3BeacHUS

, UX CYMMBI C

KOHTPOJIEM

, TJIe MM -

HOTPELIHOCTh OKPYIJIEHUs 001Iei apu(pMeTH4eCKON CEpeTUHBI.

10. TTo dopmynam (124) u (114) BEIYUCIAIOT:

- CPEIHIOI0 KBAIPATHUYECKYIO OTPEIIHOCTD €AMHUIIBI BECa

- CPEIHIOI0 KBAJPAaTUYECKYIO MOTPEITHOCTh 0011l apudMeTHIeCKON cepeuHbI

rae N — 9uciio HUBETMPHBIX XO0B.

11. CpenHIo0 KBaIpaTHYECKYIO MOIPEIIHOCTh OMPEAeNICHH MPEBBIICHUH Ha KaxX10M
CTaHIIMU HAXOIST U3 BBIPAKECHUS

12. ITo popmyne

BBIYHUCIISIIOT CPETHNE KBAJAPATHUECKUE MTOTPEITHOCTH

ofpeieNnieHus BBICOTHI penepa Ne29 1o kakaoMy HUBEIIUPHOMY X011y

13. OxoHuaTenpbHOE 3HAYCHHE BBICOTHI periepa Ne29 3anuchiBarOT B BUJIE



