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Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouast mporpamma paccMOTpeHa MW OJOOpEeHa Ha 3aceIaHHH Ka(beﬂpm I'eonorum,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX -

09.02.2023, mporokoin Ne 5 /’1/ -
3aB. kadeapoii ———' A [puius

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

13.02.2023 r. mporokon Ne 3
IMpencenarens 44‘\\1/1.1& [IeITanes
Pabouas mporpamma cocraBieHa: ’ y;// //
/4 /

cT. ipenoaasatenb kageapsr ['MIuOITU, U, e’ H.B. JIutBuHeHKkO

Penensenr:
nupexrop OO0 “Marauroropckas MApKILEHIEPCKO-Te0Je3nuecKasi KoMIaHus ,

7 A. A. lllexyHosa




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM rofy Ha 3aceqanuu Kadeapsl ['eonornu, MapKIenaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u onodpena s peanm3anuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamzanuu B 2027 - 2028
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
y4eOHOM TOJly Ha 3acefaHuu Kadenpsl ['eonoruu, MapKIeiaepcKkoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 1. Ne

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

s TOPHOTO WHXXEeHepa-MapKieiiaepa MaTeMaThyecKas o0OpaboTka
MapKIIeHIEPCKO-TEOAe3NICCKOM U TOPHO-TEOJIOTHUECKON NH(DOPMALIUHY SBISICTCS BOKHEHUIIEH 13
muctumiiH. [IpaBuinbHO 00paboTaHHbIE MapKIIeHIepCKUue U3MEPEHUs — OJIHA U3 MPEANOCHIIOK
parroHaIbHON 1 6€30IaCHOMN Pa3pabOTKH MECTOPOKICHHUS.

Lenbto mpenogaBaHusl AUCUUIUIMHBI SBISETCS (POPMUPOBAHUE Y CTYAECHTOB MPOYHBIX
3HaHUU 0 Xapakrepe u 0COOEHHOCTSIX 00paboTku pa3IMuYHBIX BUJIOB
MapKIIeH1epCKO-Te0Ae3ndecKoil HHPOPMAIIIH, IPUBUTHUS HABBIKOB BHITIOJIHEHHS] HEOOXOAMMBIX
BBIYMCIICHH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Juctummuaa Teopust ommOOK U ypaBHUTEIBHBIE BEIYUCICHUS BXOIUT B YaCTh Y4€OHOTO
wiaHa (QopMHUPYEMyI0 y4YaCTHHKaMU 0Opa3oBaTelbHBIX OTHOILIEHHH 00pa3oBaTenbHOM
MIpOrpaMMBI.

Jisg  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJIaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Teopus BeposITHOCTEN U MaTeMaTUYECKasi CTaTUCTUKA

Briciias maTemaruka

NudopmaninoHHble TEXHOIOTUU

['eone3us u mapkiieinepus

Matemaruueckas 00paboTka pe3yabTaTOB U3MEPEHUM

Mapkueiingepckiue paboThl MPU OTKPHITOW Pa3pabOTKE MECTOPOXKICHHM MOJIE3HBIX
HCKOIIAEMbIX

Mapkieiigepckue padboThl MpU TMOA3EMHON pa3pabOTKE MECTOPOXKIECHUN TMOJIE3HBIX
HCKOIIa€MbIX

3Hanus (YMEHUS, BIaJIeHUs), MOTYYSHHbIE TTPU MU3yYEeHUU JAaHHOW AUCHIUILIIMHBI OyIyT
HEOOXOIUMBI 1151 U3YYEeHUSI JUCIUIIIINH/TPAKTHUK:

Beicmas reonesus

MOHUTOPUHT CABMKEHHI U AePopMaIliii, TeOAMHAMUYECKUE MTOJIUTOHBI

Mapkieiaepckre paboThl IPU CTPOUTETHCTBE TOJI3EMHBIX COOPYKEHUHN

Mapkieinepckoe obecrieueHre He)Tera3oBoro NpoU3BOJICTBA

[ToaroroBka k caade u cada rocy1apCTBEHHOIO HK3aMEHa

Mapkiueligepckoe odecrieueHue 6€30MacHOCTH BEJICHHUS TOPHBIX paboT

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbrare ocBoeHus aucHUILUIMHBI (Moaynsi) «Teopust ommOOK M ypaBHUTEIbHBIE
BBIYUCIICHUS» 00yUJaroNMiics T0JKEeH 00J1a1aTh CIEAYIOIMMUA KOMITETeHIIUAMU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

[1K-1 CnocoOeH BBINOJIHATh MHKEHEPHO-TE0/Ie3MUECKHEe HM3BICKaHMs, TUIAHUPOBATh pPa3BUTHE
TOPHBIX PalOT, OCYLIECTBIATh MapKIIEHIEPCKUNH KOHTPOJb COCTOSHUS TOPHBIX BBIPaOOTOK,
3IaHUA COOPY)KEHMH M 3€MHOM MOBEPXHOCTH HA BCEX ATamax OCBOEHUS M OXpaHbl HEIp C
o0ecreyeHreM MPOMBIILIEHHON U 9KOJIOTHYECKON 0e30I1acCHOCTH

[K-1.1 CocraBnser NpoOEKThl IPOU3BOJACTBA MApKUIEMIEPCKUX U TE€0IE€3MUECKUX
paboT, OCyIIECTBISET KOHTPOJIb 3a BHIMOJIHEHUEM U3BICKATEIbCKUX PadOT

[1K-1.2 [Inanupyer pa3BUTHE TOPHBIX PAaOOT U KOHTPOJIUPYET COOTBETCTBHUE
(aKTUYECKOro pa3BUTUS FOPHBIX pAaOOT MPOEKTAM U KaJI€HIAPHBIM IIaHAM




I1K-1.3

OO60CHOBBIBAET U UCMOJIb3YET METO/IbI TE€OMETPU3ALUU U TPOTHOZUPOBAHUS
pa3MelIeHMsI T0Ka3aTelel MECTOPOXKACHHUS B IPOCTPAHCTBE

[1K-1.4

AHanu3upyeT W THUIH3UPYET YCIOBHS pa3paboTKU MECTOPOXKIACHUN
MOJIE3HBIX UCKOMAEMBIX JIJISi UX KOMILIEKCHOTO MCIOJIb30BaHUs, BBITIOIHSIET
pa3IMyYHbIC OLICHKH HEAPOMOIb30BaHUS

[IK-2 Cmocoben

BBIIIOJIHATDH MameeﬁHepCKO'F@O,I[eSI/ILIeCKI/IC pa6OTI)I, OIIPCACIIATh

MMPOCTPAHCTBCHHO-BPCMCHHBIC XAPAKTCPUCTUKHU COCTOSHUA 3€MHOM IMOBCPXHOCTU U HEADP,
TOPHO-TCXHUYCCKUX CUCTEM, ITIOJA3EMHBIX U HA3CMHBIX COOPY)KeHI/Iﬁ u OTO6pa)KaTB I/IH(l)OpMaLII/IIO
B COOTBCTCTBHU l[GfICTBYIOIL[I/IMI/I HOPMAaTHBHBIMH JOKYMCHTAMH

[1K-2.1

Hcnonb3yeT 3akOHBI M WHBIE HOPMATHUBHBIC MPABOBBIC aKThl B 00JACTH
TeOJIOTHYECKOT0 U3yUEHHUSI, UCIIOIH30BAHUS U OXPaHbI HEJP U OKPYXKAIOIIeH
Cpelbl; HOPMATHUBHBIE MPAaBOBBIE aKThl, PYKOBOJAILIME, METOAMYECKUE U
HOPMaTHBHBIE MaTepHaJIbl, KAacaIOIIMECs ICATEIHBHOCTH MapKIICHaepCKOoM
CIIY)KOBI;

I1K-2.2

OcyiecTBiseT He0OX0AUMbIE MapKIIEHAepCKUE KamepaibHble U MOJIEBbIE
paboTeI, 0hOPMIISET MPOU3BOICTBEHHYIO JOKYMEHTAIUIO H OTYCTHOCTh

I1K-2.3

Hcnonp3yer  reomHpOpPMAlMOHHBIE  CHUCTEMBbI  JIII  BBIMIOJIHCHUS
MapKIIeHIepCKUX padoT

[1K-2.4

VYcTaHaBnuBaeT NPUrOJHOCTh I€0/1€3MUECKOT0 000PY0BaHUSI U TPUOOPOB K
pabore




4. CTpyKTypa, 00b€éM U colepkaHne TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas paboTa — 55 akaJl. 4acos:
— ayIuTOpHas — 54 akaJl. 4acoB;
— BHeayIMTOpHAas — 1 aKaJ1. 4acos;
— caMOCTOsITeNbHAs paboTa — 53 akaj. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,

®dopma aTTeCTalMu - 3a4ET

AynutopHast ) =
o | KOHTAKTHas pabora E E dopma TEKyIIEero
Paszen/ Tema g (B axaz. yacax) E = Bun 5 KOHTPOJIS Kon
N — : g O | CaMOCTOATEINbHOH | - yCTIeBaeMOCTH M KOMITETEHIIHH
O 2 £ padoThI MIPOMEKYTOUHOH
Tlex. mab. | mpaKT. z S aTTeCTaluu
3aH. 3aH. QO &
1. 3J1eMeHTHI TEOpHUH
MOTpenrHOCTEH (ommbox)
reoJIe3NIECKUX U3MEPEHUH
MK-1.1,
N3yuenue I1K-1.2,
OCHOBHOW U I1K-1.3,
1.1 OO6mme cBeneHus o0 04 1 JIOTTOJTHUTEILHOM YcTHBIi onpoc I1K-1.4,
HM3MEPEHHSIX ' JUTEPaTypPHI TIO (cobecenoBanue) IK-2.1,
JUCIUTIIINHE, I1K-2.2,
KOHCIIEKTa JEKIUi I1K-2.3,
I1K-2.4
MK-1.1,
Wzyuenue I1K-1.2,
OCHOBHOW U I1K-1.3,
1.2 [Torpemnoctu 9 07 1 JIOTIOJTHUTEILHOM VYerHbIl onpoc I1K-1.4,
pe3yIbTaTOB H3MEpPEHUI ' JUTEPaTypPHI TIO (cobecenoBanue) IK-2.1,
JIACIIATIIINHE, I1K-2.2,
KOHCIIEKTa JIEKLUH [K-2.3,
I1K-2.4
IK-1.1,
Nzyuenwue I1K-1.2,
OCHOBHOM M I1K-1.3,
1.3 Bamaun TEOPUHU 07 1 JIOMOJHUTEILHOM YcrHbll onpoc I1K-1.4,
MOTPEIIHOCTEN U3MepeHuit ' JIUTEPATYpPHI 110 (cobecenoBanue) MK-2.1,
JIACIATIIINHE, I1K-2.2,
KOHCIIEKTa I1K-2.3,
I1K-2.4
Wroro no pazaeny 1,8 3
2. PaBHOTOYHBIE M3MEPEHUS
MK-1.1,
2.1 Beruncienue Hanboliee I/I3yqemile MK-1.2,
TOYHOTO II0 BEPOSTHOCTH OCHOBHOH I [IR-1.3,
JIOTIOJTHUTEJIbHOU VYcrHbIi onpoc IK-1.4,
3HAYCHUS pesyibratal 9 | 0,7 1
H3MepeHHH ONEOH B TOM JIUTEPATypHI IO (cobecenoBanue) MK-2.1,
© BOIIIHEL JIUCIATIIINHE, I1K-2.2,
KOHCIICKTA JICKIUI I1K-2.3,
I1K-2.4
Uroro no pazaeny 0,7 1




3. Onenka

TOYHOCTH
PE3YJIbTAaTOB psiga paBHOTOYHLIX

IIK-1.1
A HSIS !
iBa aTHdecKas Cpex OCHOBHOM M TIK-1.2,
HOFHI;IHHOCTI) e3yJbTaTa OIIOJIHHUTEIBHOM Brmosmenne TK-1.3,
P pesy. Zl MIPAKTHYECKOM I1K-1.4,
OTJECNBHOTO  M3MEPCHUSI. 0,7 1,5 | nurepaTypsl Mo
paboThI U pelnieHne IK-2.1,
[penenbHas 31 JIUCIATIIINHE, sanau K-2.2
THOCHUTEJIbLHAS KOHCITEKTa JIEKIUIH )
l(')[OFOZIH;OCTI/I onene o IK-2.3,
p TIK-2.4
Uzyuenne
OCHOBHOM 1
. . Brinmonnenune
3.2 BeposTHelime JIOTIOJTHUTENIbHOM 9
0,7 1,5 MPaKTUYECKON
MOTPEIIHOCTH JIUTEPATypPHI MO
paboThI U peuieHue
JUCIIUILINHE,
KOHCIIEKTA JICKIUI
Hroro no pazneny 1,4 3
4. Ounenka TouHOCTU (GYHKUIUIH
W3MEPEHHBIX BEJIMYNH
ITIK-1.1,
OCHOBHOW 1 IK-1.2,
4.1 Cpenusist . Brinonnenue I1K-1.3,
JIOTIOJIHUTEILHOM "
KBaJ[paTHyecKast MPAKTUIECKON I1K-1.4,
0,7 2 JIUTEPATYPHI 110
MOTPEITHOCTh (dhyHKIUU paboThI U peliecHne IK-2.1,
JIUCHHUTIINHE,
00111ero Bua KOHCITEKTA JIEKLHit 3a71a4 I1K-2.2,
I1K-2.3,
I1K-2.4
I1K-1.1,
W3yuenne IK-1.2
4.2 Cpenusas . '
ped OCHOBHOW 1 Brinonnenue I1K-1.3,
KBaJ[paTHyecKast . .
. JIOTIOJTHUTEILHOM MIPaKTHUECKOI I1K-1.4,
MOTPEIIHOCTh MPOCTOM 0,7 2
. JIUTEPATypHl 10 | pabOTHI U perieHne IK-2.1,
apupMeTHIeCKOoi
cepemumsI JUCIUTIIINHE, 3a1a4 I1K-2.2,
KOHCIIEKTa JEKIUi I1K-2.3,
I1K-2.4
IIK-1.1,
Wzyuenne I1K-1.2,
4.3 OueHka TOYHOCTH OCHOBHOM 1 Brimonnenne I1K-1.3,
pe3yNIbTaToB YTJIOBBIX 07 2 JIOTIOTHUTENBHOMN MIPaKTHUECKOI [K-1.4,
M3MEepEeHHt B ' TUTEepaTypsl o | paboTHI U pemnieHue IK-2.1,
TPUAHTYJISALUN JUCIUTIIINHE, 3a1a4 I1K-2.2,
KOHCIIEKTa JEKIUi I1K-2.3,
I1K-2.4
IIK-1.1,
Wzyuenue I1K-1.2,
44 OuneHka  TOYHOCTH OCHOBHOM 1 Brimonnenne I1K-1.3,
pe3ybTaToB psina 07 2 JIOTOJTHUTENHHOM MPaKTUYCCKOH I1K-1.4,
JIBOMHBIX PaBHOTOYHBIX ' JUTEPaTyphsl 10 | pabOTHI U peleHne MK-2.1,
HU3MEpPEHHH JIACIATIIINHE, 3a71a4 I1K-2.2,
KOHCIEKTA JICKIUI I1K-2.3,
I1K-2.4
Wroro no pazaeny 2,8 8
5. HepaBHOTOYHBIE H3MEPEHHS
I1K-1.1,
Uzyuenue [K-1.2,
51 OoOmas OCHOBHOM 1 I1K-1.3,
. Brinonnenue
apupmeTnyeckas JIOTIOTHUTENBHOMN [K-1.4,
0,7 2 MPAKTUYECKUX
cepenuHa. Beca JUTEPaTypPHI IO aGor I1K-2.1,
pe3yJIbTaTOB N3MEPEHUIA JUCLIUTUINHE, P [K-2.2,
KOHCITEKTa JIEKIUH I1K-2.3,

IK-2.4




IK-1.1,

Uzyuenue I1K-1.2,
5.2 Cpennsist OCHOBHOM 1 I1K-1.3,
. Brimonnenue
KBaJ[paTHYeCKast JIOIIOJIHUTEILHOM I1K-1.4,
0,7 2 2 MPaKTUYECKUX
MOTPELIHOCTD €IMHUIBI JIUTEPATypPHI MO I1K-2.1,
pabot
Beca JIUCIATIIINHE, I1K-2.2,
KOHCITEKTa JIEKIUH I1K-2.3,
I1K-2.4
ITK-1.1,
Uzyuenwue I1K-1.2,
53 Cpenmnas OCHOBHOI1 1 IK-1.3,
KBaJIpaTHyecKas . Brimonnenue
. JIOTIOJTHUTEILHOM I1K-1.4,
MOTPEIIHOCTh U Bec 00IIeH 0,7 2 2 MPaKTUYECKUX
. JIUTEPaTyphl IO MK-2.1,
apupMeTHIeCKON pabot
CeDeHbI JUCIIATIIINHE, I1K-2.2,
ped KOHCITEKTa JIEKIUIH I1K-2.3,
I1K-2.4
ITK-1.1,
Uzyuenwue I1K-1.2,
5.4 Boluucnenue cpeanei OCHOBHOI1 1 I1K-1.3,
s . Brinonnenune
KBaJ[paTHYCCKON JIOMIOJIHUTEILHON I1K-1.4,
0,7 2 2 TIPAKTUYECKUX
MOTPEIIHOCTH €IMHULIBI JIUTEPATYPHI 110 I1K-2.1,
pabor
Beca JIUCIUTIIINHE, I1K-2.2,
KOHCIIEKTa JEKIUi I1K-2.3,
I1K-2.4
I1K-1.1,
W3yuenne I1K-1.2,
OCHOBHOW U I1K-1.3,
5.5 Bpriuncienne BecoB . Brinonnenue
o JIOTIOJTHUTEILHOM TIK-1.4,
dhyHKIMH HE3aBUCHMBIX 0,7 2 2 TIPAKTUYECKUX
ApryMCHTOB JIUTEPATYPHI 110 pabot IK-2.1,
P JIUCIUTIIINHE, I1K-2.2,
KOHCIIEKTa JEKIUi I1K-2.3,
I1K-2.4
HWroro no pazneny 3,5 10 10
6. OCHOBBI METO/IAa HAUMEHBIINX
KBaJ[PaToOB
ITK-1.1,
Nzyuenwue I1K-1.2,
OCHOBHOM 1 I1K-1.3,
6.1 3amaua COBMECTHOTO N Brmonnenue
JIOTOJIHUTEIHLHOMN [1IK-1.4,
YPaBHMBAHUS HECKOJIBKHX 0,7 1,4 2,8 MPaKTUYECKUX
W3MEPEHHBIX BEJIMUNH JIUTCPATYPBI 10 pabot MK-2.1,
JIACIIATIIINHE, I1K-2.2,
KOHCIIEKTA JICKI[UH I1K-2.3,
I1K-2.4
ITK-1.1,
Nzyuenwue I1K-1.2,
OCHOBHOM 1 BAIONHEHHC I1K-1.3,
6.2 Ipuaoun (cmoco0) JIOTIOJTHUTENILHON I1K-1.4,
0,7 14 2,8 MPAKTUYECKUX
HalMEHBILUX KBaJPaTOB JIUTEPATYpPHI 110 MK-2.1,
pabot
JIACIATIIINHE, I1K-2.2,
KOHCIIEKTA JICKIIUI I1K-2.3,
I1K-2.4
IK-1.1,
U3zydenue MK-1.2,
OCHOBHOM M BAIONHEHHC I1K-1.3,
6.3 KoppenaThslii criocob JIOMOJHUTEILHOM [1K-1.4,
0,7 14 2,8 MPAKTUYECKUX
YpaBHHUBaHHUS JUTEepaTypsl MO aGor I1K-2.1,
JIACIATIIINHE, p I1K-2.2,
KOHCIIEKTA JICKIUI I1K-2.3,

I1K-2.4




IK-1.1,

Uzyuenue I1K-1.2,
OCHOBHOM 1 BAITONHEHHE I1K-1.3,
6.4 IMapamerpuueckuii 07 14 28 JIOTIOJTHUTENLHOM DAKTHICCKIX [1K-1.4,
croco0 ypaBHUBaHUS ' ' ' JIUTEPATYPBI 110 p aGoT IK-2.1,
JIUCIATIIINHE, P I1K-2.2,
KOHCITEKTa JIEKIUH I1K-2.3,
I1K-2.4
ITK-1.1,
Uzyuenwue I1K-1.2,
OCHOBHOM 1 I1K-1.3,
6.5 Brrauciaenue ONOIHITEBHON Brimonsenne K-1.4
K03 GHUIIIEHTOB 0,7 1,4 2,8 HJ'II/ITepaTprI o HPaKTHIECKUX HK-Z. ll
HOPMAJIBHBIX YpaBHEHHH [ — pabor K-2.2,
KOHCITEKTa JIEKIUIH I1K-2.3,
I1K-2.4
ITK-1.1,
Uzyuenwue I1K-1.2,
6.6 KoHTpoJsIb BBIYHMCIICHUS OCHOBHOH 1 N Brimonnenne gﬁ_ii'
k03 urmeHToB 0,7 1,4 2,8 JIOTIOJIHHUTEIBHOH TIPAKTUYECKUX HK-Z. 1'
HOPMaJIbHBIX ypaBHEHUH JUTCPATYPEI 0 pabor o
JIUCIUTIIINHE, I1K-2.2,
KOHCIIEKTa JEKIUi I1K-2.3,
I1K-2.4
I1K-1.1,
W3yuenne I1K-1.2,
OCHOBHOW U BhIHOMHEHIE I1K-1.3,
6.7 PemieHne HOpMaJbHBIX 09 14 o8 JIOTIOJTHUTEILHOM IPAKTHIECKHX I1K-1.4,
ypaBHEHHI ' ' ' JIUTEPATYPHI 110 pabot IK-2.1,
JIUCIUTIIINHE, I1K-2.2,
KOHCIIEKTa JEKIUi I1K-2.3,
I1K-2.4
IIK-1.1,
Wzyuenne I1K-1.2,
OCHOBHOW U B I1K-1.3,
6.8 Koutponp peuieHus 0.9 14 28 JIOTIOJTHUTEJILHOU Hp};:f;f:;?; [K-1.4,
HOpPMAaJTBHBIX YpaBHEHUN ' ' ' JTUTEPaTypPHI TIO pabor IK-2.1,
JUCIUTIIINHE, I1K-2.2,
KOHCIIEKTa JEKIUi I1K-2.3,
I1K-2.4
IIK-1.1,
Wzyuenue I1K-1.2,
6.9 CxeMbl  peleHHs OCHOBHOH 1 . Brmonnenue gi_ii'
HOPMAJIbHBIX  ypaBHEHHU 0,9 14 2,8 ﬂﬁy?:gpﬂai;;ﬁzzn MIPAKTHYECKUX HK:Z-ll
o anroputmy K.®. INaycca [ pabor NK-2.2,
KOHCIIEKTA JICKIIUI I1K-2.3,
I1K-2.4
IK-1.1,
6.10 Ormenka TOYHOCTH HSyquIfe IK-1.2,
OCHOBHOM M I1K-1.3,
HU3MEPEHHBIX BEJMUUH H HUX OMOHHTENBHOI Brimonnenue K-1.4
(dhyHKUMH pu 0,9 14 2,8 MIPAKTHUECKUX MK-2 1'
YpaBHUBAHUHU fATCPATYPI TTO pabot s
KOppEJaTHBIM CIIOCOO0M AHCIHILTHHE, IK-2.2,
KOHCIIEKTA JICKIIUI I1K-2.3,
I1K-2.4
IK-1.1,
I1K-1.2,
I1K-1.3,
I1K-1.4,
6.11 BHKP MK-2.1
I1K-2.2,
I1K-2.3,
I1K-2.4
Uroro no pazaeny 7,8 14 28
Hrtoro 3a cemectp 18 36 53 3auéT




HTOro 1mo QuCIUILUINHE | 18 | | 36 | 53 | 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JInss  peanusanuu  NPEIyCMOTPEHHBIX BHIOB y4eOHOW pabOTBl B KauecTBE
0o0pa3oBaTeNbHBIX TEXHOJOTHH B mpenojaBaHuu auctuiimebl  «Teopus ommbok U
YPaBHUTEIBHBIC BBIYMCICHHSD UCIIOIB3YIOTCS TPAJAUIMOHHAS U MOAYJIbHO-KOMIIETCHTHOCTHAS
TCXHOJIOT'UH.

Jlexuu MpoXoIsT B TpaavUIMOHHOH (opme. Ha NeKIMU-KOHCYIbTALMH, H3JIaraeTcs
HOBBIU Marcpuall, COHpOBO)KI[aIOH_[HfICSI BOIMPOCAMHU-OTBCTAMMU 110 TEMC JICKIIUH.

[TpakTryeckue padOThI BBHITOIHSIIOTCS CTYACHTAMH I10 BAPHAHTAM.

CamocrosarenbHass paboTa 3aKIO4aeTcsi B NPOpabOTKEe OTIENIBHBIX BOIPOCOB IPH
W3y4eHHH JMCIMILTIHBI U [TPU HOATOTOBKE K Cllaue 3a4yera.

6 YueOHO-MeTOAuYecKOe 00ecneueHHe caMOCTOSITeIbHOI padoThI 00y4Yaommxcst
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. TanmesnoB A.B., T'opnees B.A. Pa3BuTue Hay4HbIX wHJEed B TOPHOM JeJe:
Mapxkuielinepus: Hay4dHas MoHorpadusa. — ExarepunOypr: VYpanbckuii TrocyqapCTBEHHBIH
ropubiii yauBepcuret, 2018. 559 c. https://www.elibrary.ru/item.asp?id=36292312

2. T'ony6be B.B. T'eome3ms. Teopus MmaTemaTHueckoil 0OpaOOTKM TIe0/Ie3MYeCKUX
u3MepeHuil: Yued. s By30B. — M.: MOCKOBCKHI rocy1apCTBEHHbIH YHUBEPCUTET I'e€0J€3UN U
kaprorpadum, 2016. 422 c. https://www.elibrary.ru/item.asp?id=30089838

3. JpsxoB, b.H. I'eome3uss [Dnekrponusiii pecypc]: y4ueOnHuk / B.H. [IpsikoB. —
OnextpoH. npaH. — Cankr-IlerepOypr: Jlawp, 2019. — 416 c. — Pexum pgocryna:
https://e.lanbook.com/book/111205 .

0) lonotHuTEIBHAS TUTEPaTypa:

1. Mapxkyse, 10. U. Teopuss matemarnueckoil 0OpabOTKU I'e0Je3NYECKUX U3MEPEHUH :
yuebHoe mocobue / FO. 1. Mapkyse, B. B. 'ony6eB. — Mocksa : Akagemudeckuii [Tpoekr, 2020.
— 247 ¢. — ISBN 978-5-8291-2981-1. — Tekcr : onektpoHubii // JlauHb
aNeKTpOHHO-OMbIHoTeynas cucrema. — URL: https://e.lanbook.com/book/132444

2. Ileppunbes, A. A. Teopust MmareMaTHuecKOl 00pabOTKH T€0/1e3NIECKUX U3MEPEHUH !
ydaeonoe mocobue / A. A. IlepdunbeB. — Hosocubupck : CI'YBT, 2019. — 80 c¢. — ISBN
978-5-8119-0810-3. — Tekcr : anekTpoHHbIii // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/147160

3. benmkos, A. b. Matemarndeckast 00paboTKa pe3yIbTaTOB Ie0Ie3NIECKUX N3MEPEHHIMA
: yueOHOe ocooue / A. b. benukos, B. B. Cumonsin. — 2-e u3n. — Mocksa : MUCU — MI'CY,
2016. — 432 c¢. — ISBN 978-7264-1255-9. — Tekcr : oanekrpouusii // Jlanb
aNeKTpOHHO-OMbOIHoTeyHas cucrema. — URL: https://e.lanbook.com/book/73707.

4. UmxeHepHas reoje3us U reonHpopmatuka. Kparkuit kype : yueonuk / M. 5. Bpbinb,
E. C. boromonoBa, B. A. Koyrus, b. A. JI€Bun ; nox pemakuueinr B. A. Koyrus. —
Cankt-Ilerepoypr : Jlamp, 2015. — 288 c. — ISBN 978-5-8114-1831-2. — Tekct
anekTponusli /[ JlaHp . DNeKTpoHHO-OMOmmoreynas  cuctema. —  URL:
https://e.lanbook.com/book/643245. Macios A.B., T'opaees A.B., barpakos 0.I'. I'eonesus:
yuebnuk. — M.: Konocce, 2006, 598 c.

B) MeToguyeckue ykazaHus:


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

[IpencraBieHbl B IPUIIOKEHUH 3.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

https://www.elibrary.ru/item.asp?id=36292312 TamesnoB A.B., Topaees B.A.
Pa3BuTne HayuyHBIX wHIEH B TOpHOM Jeie: Mapkuieliaepus: Hay4yHas MoHorpadus. —
ExarepunOypr: Ypaiabckuii rocyaapCcTBEeHHBIN TOpHBIN yHUBEpcuTeT, 2018. 559 c.

https://www.elibrary.ru/item.asp?id=30089838 T'onyoeB B.B. T'eomesus. Teopus
MaTeMaTH4eCKol 00pabOTKH T'eo/Ie3MUeCKuX u3MepeHuil: Yuel. 1y By30B. — M.: MOCKOBCKHUIA
rOCy/IapCTBEHHBI YHUBEPCHUTET Teoie3uu U kaprorpadum, 2016. 422 ¢

https://e.lanbook.com/book/111205 ssikoB, b.H. I'eonesust [DnexTpoHHbIil pecypc]:
yuebnuk / b.H. JIpskoB. — Dnextpon. nan. — Caunkr-Ilerepoypr: Jlans, 2019. — 416 c.

IIporpammHoe o0ecnieueHue

HaumenoBanue 9

10 Ne orosopa Cpoxk neiicTBuUS JTULIEH3UU
MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional
7Zip CBOOOTHO OeccpoyHO

Ipodeccuonanbublie 6a3bl JAHHBIX U HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchbuika

OnekTpoHHass  0a3a  MEPUOJUYECKHX
u3nanuii East View Information Services,
HanuonansHas
HH()OPMAIIMOHHO-aHATUTHYCCKAs URL: https://elibrary.ru/project_risc.asp
cucrtema — Poccuiickuii HHIEKC HAYYHOTO
IMouckoBas cuctema Axanemusi Google
(Google Scholar)
Poccuiickas I'ocynapcrBennas
oubsmoreka. Karamoru
DNEeKTPOHHBIE  pecypchl  OMOIMOTEKU
MI'TY um. I'.1. HocoBa

9 MaTepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

https://dlib.eastview.com/

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

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

https://magtu.informsystema.ru/Marc.html?locale=ru

MatepuraabHO-TEXHHUECKOE 00eCTieYeHNe TUCITUTUTHHBI BKITFOYACT:

YyeOHass ayauTopusi IS TPOBEIACHHUS 3aHATHH JIEKIIMOHHOTO THUMA: TeXHUYECKHe
cpeacTBa OOydYeHHs, CiAyXallue JUis TpeAcTaBleHus ydeOHoW wuHbopmanuu OoNbIION
ayJIUTOPUU: MYJIbTHMEIUHHBIC CpPEJICTBA XPAHCHHUS, Tepefadyd ¥ TPEICTaBICHHUS yUeOHOU
uHpopmanuu. Cienuaan3upoBaHHas MeOeTb.

Y4yeOHast ayauTopus JJIs MPOBEACHUS NMPAKTHYSCKUX 3aHATHH TEKYIIET0 KOHTPOJIS H
MIPOMEKYTOUHOM arTecTanuu: TexHudeckne cpeicTBa 00yueHus, CIIyKallue s MpeCTaBIeHuUs
yaeOHOM HHpOpMAITUH OOJIBIION ayTUTOPUH: MYJIbTHMEINHHBIC CPEJICTBA XPAHCHHUS, TICpEAadd |
npencTaBieHus yueoHoi nndopmarnmu. CrnenpanuupoBaHHas MeOeb.

YyeOHass ayauTopuwsl JUIS  TPYNIOBBIX W WHAMBUAYAIBHBIX  KOHCYJIbTAIIHA:
Kommnbrotepras Texnuka ¢ naketom MS Office, ¢ moaxmouennem k cetu «VHTepHET» U ¢
JIOCTYTIOM B JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTEILHYIO CPETy YHHBEPCUTETA.

Crennanu3upoBaHHasi MeOeb

[Tomemenue s caMoCTOATEIbHOW paboThl: KoMmbroTepHas TexHuka ¢ maketom MS
Office, ¢ mnoaxmouennem k cetd «MHTepHET» © C JOCTYIOM B  DIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaTENbHYIO cpeay yHUBepcuTeTa. Criennanau3upoBaHHast MeOeb.

[Tomemenne a5 XpaHeHUs W TPOPUIAKTHYIECKOTO oOcmykuBaHus: CTelmaxu Jyis
XpaHeHUs Y4eOHO-HATJISTHBIX TOCOOUI ¥ yIeOHO-METOIMYECKON TOKYMEHTAITHI


https://www.elibrary.ru/item.asp?id=36292312
https://www.elibrary.ru/item.asp?id=30089838
https://e.lanbook.com/book/111205
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

ITpunoxxenue 1

6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

AynuropHas caMOCTOSITENIbHAs paboTa CTy/IEHTOB Ha NIPAKTUYECKUX 3aAHIATUAX

OCYILIECTBIIIETCS 0] KOHTPOJIEM IIPENIOAABATENS B BUAC PEILICHNUS 33/1a4 U BBITIOJTHEHUS

yIpaXHEHUH, KOTOpbIE ONPEEIIIET IpenoaaBaTesib AJis CTyJeHTa.

CamocrosTenbHas paboTa CTyIeHTOB OCYILECTBIISETCS B BUJIE YTCHUS JINTEPATYPhI 110

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

Buabst ®opmbl KOHTPOJIA

Beinonnenne npaktuyeckux padbot IIposepka u 3ammra pabot

[Touck ONMOTHHUTENBHOM HH(pOPMAIUU TIO

3aJlaHHOU TeMme (paboTa ¢

OoubmuorpaduueckuM MaTepuaIamMH,

CIIPAaBOYHMKAMU, KaTaJIOTaMU, CIIOBapsAMH,

SHIUKIIOTICUSMU )

[TpakTnyeckue paboThl

IIpuMepHBIi ITepeYeHb TEOPETUIECKUX BOIIPOCOB K 3a4ETY:

1. 3agaun nuctunianHbl « Teopus oMOOK U ypaBHUTEIbHbBIE BHIUMCICHUS

2. Y10 noHUMAIOT IO U3MEPEHUEM (PU3HUECKON BEIIUYUHBI?

3. Kakue n3mepeHus Ha3pIBatOT NPSMBIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yro sBnseTcs pe3ysIbTaTOM U3MEpEeHuUs?

5. Yrto noHumaercs 1noj omuOKoH (MOrpeIHOCThIO) pe3yibTaTa U3MEPEHUS?

6. Kakue ommbku Ha3bIBAlOTCS rpyObIMU, CHCTEMaTUYECKUMH, CITydyaiHbIMU?

7. Kak BBIYMCIINTH BEPOSATHEHIIEE 3HAYCHUE U3MEPSIEMON BEJIMUMHBI 110 pe3ybTaTam

MHOTOKPAaTHBIX PaBHOTOYHBIX U3MEPEHUI?

8. CpenHsas KBajpaTHuecKas OmMOKa pe3yJbTaTOB PAaBHOTOUYHBIX U3MEPEHUI: (GOPMYJIbI

I'aycca, beccenst, Deppepo.

9. Cpennsist kBagpaTuieckas ouroka pyHKIIMHA U3MEPEHHBIX BEJINYMH.

10. CpenHss kBagpaTHUecKas OIMOKa pe3ysIbTaTOB ABOMHBIX PAaBHOTOYHBIX U3MEPEHUI.

11. Cpennsiga kBagpaTHueckas omnOKa IPOCTOW apuPpMETHUECKON CepeNHBbI.

12. O6mas apudpmernyeckas ceperHa.

13. Cpennsig kBazpaTHueckas olnOKa eIMHUIIBI Beca.

14. Cpennsas kBagpaTudeckas onmOka u Bec o01el apupmMeTHyeckon cepeinHbl.

15. Yto moHrMaeTcs o1 ypaBHUBAHUEM PE3YJIbTATOB U3MEPEHUN?

16. YpaBHUBaHUE U OLIEHKA TOYHOCTH HANpaBJIECHUI, N3MEPEHHBIX HAa CTAHIIUHU CIIOCOOOM

KPYT'OBBIX IIPUEMOB.

17. Yto sBns€TCS YCIOBUEM U IPUYMHON BOZHUKHOBEHUS 3a]]aull ypaBHUBAaHUA?

18. [TpuHIMIT HANMEHBIINX KBAJIPATOB.

19. KoppenaTHslii ciocod ypaBHUBAHHSIL.

20. ITapameTrpuueckuii cnocod ypaBHUBAHHUSL.

21. Kak coCTaBIIsIIOT yCIOBHBIE ypaBHEHUS?

22. Kak coCTaBIIsil0T HOpMaJibHbIE YPaBHEHUS U BBIYUCIAIOTCS KO3 PUIINEHTHI
HOpPMAaJIbHbIX

ypaBHEHUN?

23. Anroput™ K. ®@. 'aycca pemieHust CucTeM HOPMAJIbHBIX ypaBHEHUI?

24. KOHTpOJIb pelIeHnsl HOPMAJIbHBIX YPABHEHUN.

25. OueHka TOYHOCTH U3MEPEHHBIX BEIMYUH U UX QYHKIUN TpU YpaBHUBAHUHU
KOppEIaTHbIM

CIIOCOOOM.



IIpunoxenne 2

7 OueHoYHbIE CpeCTBA JJIA MPOBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [Imanupyemble pe3yabTaTbl 00y4eHUs M OLICHOYHBIE CPE/ICTBA JIJIsl IPOBEACHUS
IIPOMEXXYTOYHOM aTTeCTalUu:

IIpumepHOE conepxanue:

CTpyKTypHBIii

AJIEMEHT

KOMIIETCHIINU

[Tnanupyemsbie pe3yabTaThl 00yueHust OLEHOYHBIE CPEICTBA

ITK-1 CriocoGeH BBIOIHATh HHKEHEPHO-TE0Ie3NUECKIE U3bICKAHUS, IJITAHUPOBATh
pa3BUTHE TOPHBIX pabOT, OCYIIECTBIATH MapKIICHIEPCKUI KOHTPOJIb

COCTOSIHUS TOPHBIX BBIPAOOTOK, 3/1aHUI COOPYKEHUI U 3eMHOI IIOBEPXHOCTH Ha BCEX
ATarax OCBOSHHS U OXPaHbl HeJlp ¢ 00ECTIEYCHNEM POMBIIUIEHHON U

9KOJIOTHYECKOI1 0e30macHoCTH

[K-1.1

CocrasisieT IPOeKTHI IPOU3BOICTBA

MapKIIEHIEPCKUX B T€0Ae3HUECKUX PadoT,

OCYILIECTBIISIET KOHTPOJIb 32 BBIIIOJHEHUEM

M3BICKATEIIbCKUX padoT

[TprMepHBIii TepeueHb TEOPETUUECKUX BOIIPOCOB K 3aUETy:

1. 3apaun qucrumuinHbl « Teopust omMOOK U ypaBHUTEIBHbBIE BHIYMCICHUS

2. YTo NOHUMAIOT O]l U3MEpeHHEM (PU3NYECKON BETUUYHUHBI?

3. Kakue nusmepeHus: Ha3pIBatOT NPSIMbIMH, KOCBEHHBIMHU, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yro sBasieTcs pe3ysibTaTOM U3MEpeHus?

5. UTo noHUMaeTCs Mo OIUOKOHN (IMTOTrpelIHOCThIO) pe3yIbTaTa U3MEepeHus?

6. Kakue ommOku Ha3bIBaIOTCS TPyObIMH, CUCTEMATHUECKUMHU, CITy4alHBIMU?

7. Kak BBIYMCIIUTD BEPOSATHENIIIEE 3HAUCHUE U3MEPSAEMOM BEIMYMHBI 10 PE3YJIbTaTaM

MHOTOKPaTHBIX PAaBHOTOYHBIX U3MEPEHUI?

8. CpenHsist KBaJipaTudeckas olIMOKa pe3ynbTaTOB PAaBHOTOYHBIX U3MEPEHUil: popMyIIbl

I'aycca, beccenst, @eppepo.

9. Cpennsist kBaipaTudeckas omnoka QyHKIIMY U3MEPEHHBIX BEJTHMYUH.

10. CpenHsiga kBagpaTHueckas OmKUOKa pe3yJbTaTOB IBOMHBIX PAaBHOTOYHBIX U3MEPEHUH.

CrpyKTypHBII

AIIEMEHT

KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaTsl 00yueHust OlleHOUYHbIE CpeACTBa

11. Cpennsas kBagpaTHueckasi oumOka IpocToil apupMeTHIecKoi cepeHbl.

12. O0uias apupmMernyeckas ceperHa.

13. CpenHss KBagpaTHUecKasi OIMOKa eIMHUIIBI Beca.

14. Cpennsig kBagpaTHueckas omrOKa U Bec 001el apuMeTHuecKoil cepeiuHBbI.

15. Yto noHnMaeTcs ol ypaBHUBAHUEM PE3YyJIbTaTOB U3MEPEHUI?

16. YpaBHUBaHKE U OLIEHKAa TOYHOCTH HAIPaBJIEHUH, U3MEPEHHBIX HA CTAaHIIUU CIIOCOOOM

KpPYTOBBIX IPUEMOB.

17. Yro siBnsieTcs yCIOBUEM M IPUYUHON BO3SHUKHOBEHMS 33]a4l YpaBHUBAHUA?

18. ITpyHIIMTT HAUMEHBILUX KBAJIPaTOB.

19. KoppenaTHslii ciocod ypaBHUBaHUSI.

20. [TapameTrpuyeckuii cnoco0 ypaBHUBAHUS.

21. Kak cocTaBisifOT yCIIOBHBIE YPABHEHUS?

22. Kak coCcTaBisI0T HOpMaJIbHbIE YPABHEHHS U BBIYUCISIOTCS KO (OUITUEHTHI
HOpPMAaJIbHBIX

ypaBHEHHI?

23. Anroput™m K. ®@. "aycca pemieHusi cucteM HOPMaJIbHBIX YPaBHEHH?



24. KoHTpOJIb pelIeHUs] HOPMAJIbHBIX YPaBHEHUM.

25. OueHka TOYHOCTH U3MEPEHHBIX BEJIMYUH U UX (PYHKIIUH IPH YpaBHUBAHUH

KOppeNaTHBIM CIIOCOOOM.

I1K-1.2

[Tnanupyer pa3BUTUE TOPHBIX pabOT U

KOHTPOJIMPYET COOTBETCTBUE (DAKTUYECKOTO

Pa3BUTHS TOPHBIX Pa0OT MPOEKTaM H

KaJICHIAPHBIM IIJIaHAM

IIpuMepHBIii IIepeYeHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:

1. 3agaun nucuuniarHbl « Teopus omMOOK U ypaBHUTEIbHbBIE BHIUMCICHUS

2. YTo NOHMMAIOT 1OJ1 U3MEepeHHeM (hPU3NUECKON BEIINYMHBI?

3. Kakue nu3mepeHus Ha3pIBarOT NPSMBIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEpPaBHOTOYHBIMU?

4. Yro sBaseTcs pe3ysbTaTOM U3MEPEHUs?

5. Yrto noHuMaeTcs 1o omuOKoH (IOrpeIHOCTbIO) pe3ysibTaTa U3MEpPEHUs?

6. Kakue ommbKku Ha3bIBAIOTCS IPyObIMH, CHCTEMaTUYECKUMHU, CITy4aiiHbIMU?

7. Kak BBIYMCIINTH BEPOSATHENIIEE 3HAYCHUE U3MEPSIEMON BEJIIMUMHBI 110 pe3ybTaTam

MHOTOKPAaTHBIX PAaBHOTOYHBIX U3MEPEHUI?

CtpyKTypHBIT

3JIEMEHT

KOMIIETEHIIUU

[Tnanupyemsble pe3yabTaThl 00yueHust OLEeHOYHbIE CPe/ICTBA

8. CpenHsas KBajpaTHUecKas OMUOKA Pe3yabTaTOB PABHOTOYHBIX U3MEPEHUN: (POPMYJIbI

I'aycca, beccenst, Deppepo.

9. Cpennsist KBagpaTudeckas omuoka QyHKIIMA U3MEPEHHBIX BEJTHMUNH.

10. CpenHss KkBagpaTHUecKas OIMOKa pe3ysIbTaTOB ABOMHBIX PAaBHOTOYHBIX U3MEPEHUI.

11. Cpennsig kBagpaTrueckas omnOKa MpoCcTol apuPpMeTUIECKO cepeIuHBbI.

12. O6mas apudpmernyeckas cepeuHa.

13. Cpennsig kBaipaTHueckas omnOKa e IMHUIIBI Beca.

14. Cpennsas kBagpaTudeckas ommoka 1 Bec o01el apupmMeTHyeckon cepeinHbl.

15. Yto moHrMaeTcs o1 ypaBHUBAHUEM PE3YJIbTATOB U3MEPEHUN?

16. YpaBHUBaHUE U OLIEHKA TOYHOCTH HAPABJICHUH, N3MEPEHHBIX HAa CTAHLIUU CIIOCOOOM

KPYT'OBBIX IIPUEMOB.

17. Yto sBNsETCS YCIOBUEM U IPUYMHON BOZHUKHOBEHUS 3aJjaull ypaBHUBAHUA?

18. ITpuHIIMTT HAUMEHBIITUX KBAJIPaTOB.

19. KoppenaTHslii ctocod ypaBHUBaHMSL.

20. ITapameTrpuueckuii cnocod ypaBHUBaHMUSIL.

21. Kak coCTaBIIsIIOT yCIOBHBIE ypaBHEHUS?

22. Kak coCTaBIIsil0T HOpMaJibHbI€ YPaBHEHUS U BBIYUCIAIOTCS KO3 PUIIUEHTHI
HOpPMAaJIbHbIX

ypaBHEHUN?

23. Anroputm K. ®@. 'aycca pemieHust CucTeM HOPMAJIbHBIX ypaBHEHUI?

24. Kontpoib 84} 15penieHuss HOpMaJIbHBIX YPaBHEHUM.

25. OueHka TOYHOCTH U3MEPEHHBIX BEJTMYMH U UX QYHKIMNA IpU ypaBHUBAHUHU

KOPpEIaTHBIM CIIOCOOOM.

I1K-1.3

OO60CHOBBIBAET U UCMOIb3YET METOIbI

TFeOMETPU3aLUHU U TPOTHO3UPOBAHUS

pa3MelIeHus oKa3aTeseil MECTOPOXKIEHUS B

IIPOCTPAHCTBE

[IpuMepHBIil NEpEeUYeHb TEOPETUYECKUX BOMPOCOB K 3aUETY:

1. 3agaun muctumrHbl « Teopus omMOOK U ypaBHUTEIbHBIE BHIYUCICHUS)

2. UTo moHUMAIOT 1MoJ u3MepeHrneM (pru3ndecKor BEeTUINHBI?



3. Kakue nu3mepeHus Ha3pIBatOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEpPaBHOTOYHBIMHU?

4. Yro sBAsieTcs pe3ysibTaTOM U3MEpPEHUs?

CTpyKTypHBIii

DJIEMEHT

KOMIIETCHIINH

[Tnanupyemsbie pe3yabTaThl 00yueHust OLEeHOYHBIE CPEICTBA

5. Yto moHUMAETCs 101 OIIMOKOM (ITOrPeTHOCThIO) pe3yJIbTaTa U3MEPECHHS?

6. Kakue ommOku Ha3bIBaIOTCS IPyObIMH, CUCTEMATUUECKUMHU, CITy4alHBIMU?

7. Kak BBIYMCIIUTD BEPOSATHENIIIEE 3HAUYCHUE U3MEPSAEMOM BEIMYMHBI 110 PE3YIbTaTaM

MHOT'OKPaTHBIX PAaBHOTOYHBIX U3MEPEHUIT?

8. CpenHsist KBaJipaTuyeckas olIMOKa pe3ynbTaTOB PAaBHOTOYHBIX U3MEPEHUil: popMyIibl

I'aycca, beccenst, @eppepo.

9. Cpennsist kBaipaTudeckas omnoka QyHKIIMY U3MEPEHHBIX BEJIHMUYUH.

10. CpenHsig kBagpaTHuecKas OMKUOKa pe3yJbTaTOB JBOMHBIX pAaBHOTOYHBIX U3MEPEHUH.

11. Cpennsas kBagpaTuueckas oumOka IpocToil apuMeTnuecKoi cepeuHsbl.

12. O6mas apudpmeTndeckas ceperHa.

13. Cpennsisa kBagpaTuueckas omrOKa eIMHULIBI Beca.

14. Cpennsas kBagpaTHuecKkas ommoKa 1 Bec o0mel apupMeTHIeCKOn CepeInHBI.

15. Yto nonnmaercs ol ypaBHUBAHUEM PE3YyJIbTaTOB U3MEPEHUN?

16. YpaBHUBaHUE U OLIEHKAa TOYHOCTH HAIIPABJIEHUH, U3MEPEHHBIX HA CTAHLIUU CIIOCOOOM

KpPYTOBBIX IIPUEMOB.

17. Yto siBnsieTCs YCIOBUEM U MPUYMHON BOZHUKHOBEHUS 3a]]aull ypaBHUBAaHUA?

18. [IpuHIMIT HAMMEHBIIIUX KBAJIPATOB.

19. KoppenatHslii cnoco® ypaBHHBaHUSI.

20. [TapameTrpuyeckuii cioco0 ypaBHUBaHUS.

21. Kak cocTaBisIfOT yCIIOBHBIE YPaBHEHUSI?

22. Kak cocTaBistOT HOpMaJlbHbIE YPAaBHEHUS U BBIYUCIISIOTCS KO HUIIMEHTHI
HOpPMAaJIbHbBIX

yYpaBHEHHN?

23. Anroputm K. ®. I"aycca penienns cucteM HOPMallbHBIX YpaBHEHUN?

24. KoHTpOJIb pelIeHUs] HOPMAJIBHBIX YPaBHEHUM.

25. OneHKa TOYHOCTH U3MEPEHHBIX BEIMYMH U UX (YHKIUHI NpU ypaBHUBAHUU

KOppeNnaTHbIM CIIOCOOOM.

[1K-1.4 Ananu3upyer u TUIU3UPYET YCIOBUS

pa3paboTKN MECTOPOKACHUH MOJIE3HBIX

IIpuMepHBIii TIepeYeHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:

1. 3agaun nuctmmarHbl « Teopust oMOOK U ypaBHUTEIbHbBIE BHIUMCICHUS

CrpyKTypHBIH

DIIEMEHT

KOMIETEHIIUU

[Tnanupyemsble pe3yabTaTel 00yueHust OLeHOYHbIE CPe/ICTBA

MCKOMAaeMbIX JUJISl UX KOMIUIEKCHOTO

VCIIOJIb30BaHUs, BBIIIOJIHAET Pa3InYHbIC

OILICHKH HEJIPOI0JIb30BAHUS

2. YTo NOHMMAIOT 1OJ1 U3MEepeHHeM (PU3UYECKON BETUUUHBI?

3. Kakue n3mepenus: Ha3bIBatOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yto sBIsIeTCS pe3yJIbTaTOM U3MEPEHHUS?

5. UTo moHMMAETCs Mo/ OIUOKOHN (ITOTPEeIIHOCTHIO) pe3yibTaTa U3MEpeHUs?

6. Kakne ommbku Ha3pIBalOTCS TPYOBIMU, CHCTEMAaTUYECKUMHU, CITyIalHBIMU?

7. Kak BBIYMCIUTD BEPOSTHENIIIEE 3HAUEHUE U3MEPSIEMOI BEIMUMHBI 11O PE3YJIbTaTaM

MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHMIT?



8. CpenHsist KBaJipaTuieckas olOKa pe3ynbTaTOB PAaBHOTOYHBIX U3MEPEHUil: POpMyIIBI

I'aycca, beccens, @eppepo.

9. Cpennsist kBazpaTuyeckas omuoka QyHKIIMA U3MEPEHHBIX BEITHMUNH.

10. Cpennsia kBagpaTuueckas ommoOKka pe3yabTaTOB IBOWHBIX PABHOTOYHBIX U3MEPEHUH.

11. Cpennsas kBagpaTudeckasi omroOKa IpocToil apupMeTHIecKoi cepeiHbI.

12. O6m1as apudmeTudeckas cepeanHa.

13. Cpennss KkBagpaTHUecKasi OUIMOKa eIMHUIIBI Beca.

14. Cpennsia kBagpaTudeckas omroKka 1 Bec 001Ieit apuMeTHIeCcKoil cepeIMHBI.

15. Yro noHnmaeTcs noJi ypaBHUBAHUEM PE3YJIbTATOB U3MEPEHUN?

16. YpaBHUBaHUE U OLIEHKAa TOYHOCTU HAIPABIIEHUHN, U3MEPEHHBIX HA CTAaHIIUU CIIOCOOOM

KPYTOBBIX IIPUEMOB.

17. Yto siBnsieTCs yCIOBUEM M IPUUYMHOM BOSHUKHOBEHHUS 3a/1a4y YpaBHUBAHUS?

18. ITpuHIIMTT HAUMEHBIIIUX KBAJIPaTOB.

19. KoppenaTHslii criocod ypaBHHUBaHHUSL.

20. ITapameTrpuueckuii cnocod ypaBHUBaHMUSL.

21. Kak coCTaBIISIIOT yCIOBHBIE YPAaBHEHHUS?

22. Kak coCcTaBIsIOT HOpMaJIbHbBIC YPABHEHHS U BBIYUCIISIOTCS KOS QUITHESHTHI
HOPMAaJIbHBIX

ypaBHEHU?

23. AaroputmMm K. @. 'aycca pelieHus cucteM HOpMaJIbHbIX YPaBHEHH?

24. KoHTpOJIb pelleHUs] HOPMAJIbHBIX YPaBHEHUH.

25. O1eHKa TOYHOCTU U3MEPEHHBIX BEJTMYHH U UX (YHKIUHN NpU ypaBHUBAHUU

CtpyKTypHBII

3JIEMEHT

KOMIIETEHIIUU

[Tnanupyemsble pe3yabTaTel 00yueHust OLeHOYHbIE CPeJICTBA

KOPPEIaTHBIM CIIOCOOOM.

ITK-2 Crioco6eH BBIOIHATH MapKIIEHAepCKO-Teoie3nueckie paboThl, ONpenensTh
IPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTEPUCTUKU COCTOSIHUSI 36MHOM

MIOBEPXHOCTHU U HEJIP, FTOPHO-TEXHUUECKUX CUCTEM, TOI3EMHBIX U HA3EMHBIX COOPYKEHUH 1
oToOpakaTh HH(GOPMAIIMIO B COOTBETCTBUU JICUCTBYIOIIIMMHU

HOPMAaTUBHBIMH JOKYMEHTaMU

[1K-2.1 HUcnonb3yeT 3aK0HBI M MHBbIE HOPMAaTUBHbBIE

IPaBOBBIE AKTHI B 00JIACTH T'€0JIOTHYECKOTO

W3YYEHHUS, UCIIOJIb30BAaHUS U OXPaHbl HEJP U

OKpYXKaroIllel Cpeibl; HOPMAaTUBHBIE IIPABOBBIE

aKThl, PyKOBOJSIIINE, METOAUYECKHUE U

HOpPMaTUBHBIE MaTEPUAJIbl, KACAIOLIUECS

JEeSTENIbHOCTH MapKIIEHIepCKOM CITyKObl;

[TprMepHBIii TepeueHb TEOPETUUECKUX BOIIPOCOB K 3aUETY:

1. 3amaun qucrumuinHbl « Teopust omrOOK U ypaBHUTEIbHbBIE BHIYMCICHUS

2. YTo NOHUMAIOT 101 U3MEpEeHNEeM (PU3NUYECKON BETNUUHBI?

3. Kakue u3mepenus Ha3pIBatOT NPSMBIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yto sBIsIeTCS pE3yJIbTaTOM U3MEPEHHUS?

5. UTo moHUMaEeTCs 1Mo OIUOKOH (IMTOTPeIHOCThIO) pe3yIbTaTa U3MEepeHus?

6. Kakue ommOku Ha3bIBaIOTCS TPyObIMH, CHCTEMAaTHUYECKUMHU, CITy4aliHBIMU?

7. Kak BBIYMCIUTD BEPOSATHENIIIEE 3HAUEHUE U3MEPSAEMOI BEIMUUHBI IO PE3YJIbTaTaM

MHOT'OKPATHBIX PABHOTOYHBIX U3MEPEHUN?

8. CpenHsist KBaJipaTuieckas olIiOKa pe3ynbTaTOB PAaBHOTOYHBIX U3MEPEHUi: POpMyIIBI

I'aycca, beccens, @eppepo.

9. Cpennsist kBagpaTuyeckas omnoka (QyHKIIMY U3MEPEHHBIX BEJTHUNH.

10. Cpennsisa kBagpaTuueckas ommoOKka pe3yabTaTOB IBOWHBIX PABHOTOYHBIX HU3MEPEHUH.



11. Cpennsas kBagpaTuueckasi ommOka mpocToil apupMeTHIecKoi cepeHbI.

12. O6uras apudmeTndeckas cepeanHa.

13. Cpennss kBagpaTHuecKasi omrOKa eIMHUIIBI Beca.

14. Cpennsia kBagpaTudeckas ommroKka 1 Bec 001Ieit apuMeTHIECKO CepeTUHBI.

15. Yro noHnmaeTcs noJi ypaBHUBAHUEM PE3YJIbTAaTOB U3MEPEHUN?

16. YpaBHUBaHUE U OLIEHKAa TOYHOCTH HAIIPABIICHUHN, U3MEPEHHBIX HA CTAaHIIUU CIIOCOOOM

KPYTOBBIX IIPUEMOB.

17. Yto siBnsieTCsl yCIOBUEM M IPUUYMHOM BOSHUKHOBEHHUS 33/1a4d YpaBHUBAHUS?

CtpyKTypHBII

3JIEMEHT

KOMIIETEHIIUU

[Tnanupyemsble pe3ynbTaTsl 00yuyeHust OieHOYHbIE CPEACTBa

18. ITpuHIIMTT HAUMEHBIIIUX KBAJIPaTOB.

19. KoppenaTHslii criocod ypaBHHUBaHHUSL.

20. ITapameTrpuueckuii cnocod ypaBHUBaHMUSL.

21. Kak coCTaBIISIIOT yCIOBHBIE YPAaBHEHHUS?

22. Kak coCcTaBIsIOT HOpMAJIbHbBIE YPABHEHHS U BBIYHCIISIOTCS KOA(PPUITHMESHTHI
HOPMAaJIbHBIX

ypaBHEHU?

23. AaroputmMm K. @. 'aycca pelieHus cucteM HOpMaJIbHbIX YPaBHEHH?

24. KoHTpOJIb pelleHUs] HOPMAJIbHBIX YPaBHEHUH.

25. O1eHKa TOYHOCTH U3MEPEHHBIX BETUYHH U UX (QYHKIUI IpU ypaBHUBAHUU

KOPPENaTHBIM CIIOCOOOM.

[1K-2.2

OcymiecTBisieT HEOOX0IMMbIE

MapKIIEHIEPCKUE KaMepaIbHbIE U MOJIEBBIE

paboTbl, 0OPOopMIISIET TPOU3BOACTBEHHYIO

JIOKYMEHTALMIO U OTYETHOCTH

IIpuMepHBIii TIepeYeHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:

1. 3apaun qucuumuMHel «Teopust OMMOOK U YpaBHUTENIbHbIE BEIYUCICHHSD)

2. Yto noHUMAIOT O] U3MEpEeHnEM (PU3HUECKON BEIUYUHBI?

3. Kakue nu3mepeHus Ha3pIBatOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yro sBnseTcs pe3ysIbTaTOM U3MEPEHUs?

5. Yrto noHuMaetcs 1noj omuOKoH (MOrpelIHOCThIO) pe3ynbTaTa U3MEPEHUS?

6. Kakue ommbKku Ha3bIBAIOTCS rPpyObIMH, CHCTEMAaTUYECKUMH, CITydaiHbIMU?

7. Kak BBIYMCIINTH BEPOSTHENIIEE 3HAYEHUE U3MEPSIEMON BEJIMUMHBI 110 pe3ynbTaTam

MHOTOKPAaTHBIX PAaBHOTOYHBIX U3MEPEHUIT?

8. CpenHsas KBajpaTHUecKas OlIMOKa pe3yJbTaTOB PABHOTOYHBIX U3MEPEHUHN: (hOPMYJIIbI

I'aycca, beccenst, Deppepo.

9. Cpennsist kBagpaTudeckas ouroka QyHKIIMA U3MEPEHHBIX BEJINYMH.

10. CpenHss kBagpaTHUecKasi ONIMOKa pe3yJIbTaTOB ABOMHBIX PAaBHOTOYHBIX U3MEPEHUI.

11. Cpennsig kBagpaTHueckas omnOKa IpocToi apupMeTHIeCKoi ceperHBbI.

12. Obmras apupmMeTndeckas cepenHa.

13. Cpennsia kBagpaTudeckas ommOKa eTMHULIBI Beca.

14. Cpennsas kBagpaTuueckas ommoka 1 Bec o01el apupmMeTHyeckon cepeinHbl.

CrpyKTypHBIH

DIIEMEHT

KOMIETEHIIUU

[Tnanupyemsble pe3yabTaThl 00yueHust OLeHOYHbBIE CPEICTBA

15. Yto moHuMaeTcs 1Moj; ypaBHUBAaHUEM PE3YJIbTATOB U3MEPEHUI?

16. YpaBHUBaHUE U OLIEHKA TOYHOCTH HANpaBJICHUH, N3MEPEHHBIX Ha CTAHIIUH CIIOCOOOM

KPYTOBBIX TPUEMOB.



17. Yto siBNsETCS YCIOBUEM U MPUYMHON BOZHUKHOBEHUS 3a]jaul ypaBHUBAaHUA?

18. IIpuHIMIT HAMMEHBIIUX KBAJIPATOB.

19. KoppenaTHsliii ciocod ypaBHUBAHHSL.

20. [TapameTpudeckuii cnoco0 ypaBHHBaHUS.

21. Kak coCTaBIIsItOT yCIOBHBIE YpAaBHEHUS?

22. Kak cocTaBist0T HOpMaJlbHbIE YPAaBHEHUS U BBIYUCIISIOTCS KOA(POUIIMEHTHI
HOpPMaJIbHbIX

ypaBHEHUI?

23. Anroput™ K. @. I'aycca pemieHns CucTeM HOPMaJIbHBIX YpPaBHEHUIN?

24. KoHTpOJIb pelIeHUs] HOPMAIbHbBIX YPABHEHUN.

25. OneHka TOYHOCTH U3MEPEHHBIX BEIMYMH U X (QYHKIUI IPH ypaBHUBAHUH

KOppeIaTHbIM CIIOCOOOM.

[1K-2.3

Hcnonb3yeT reonHpopMaiOHHbIE CUCTEMBI

JUISI BBITIOJIHEHUSI MapKIIEHEpCKUX padoT

[TprMepHBIii TepeueHb TEOPETUUECKUX BOIIPOCOB K 3a4ETy:

1. 3apaun qucrumuinHbl « Teopust omMOOK U ypaBHUTEIbHbBIE BHIYMCICHUS

2. YTo NOHUMAIOT O]l U3MEpEHHEM (PU3NYECKON BETUUYHUHBI?

3. Kakue nu3mepeHus: Ha3pIBatOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yro sBasieTcs pe3ysibTaTOM U3MEpPEeHusi?

5. UTo noHMMaeTCs Mo OIUOKOH (ITOrpelIHOCThIO) pe3yibTaTa U3MEepeHus?

6. Kakue ommOku Ha3bIBalOTCS IPyObIMH, CUCTEMATUUECKUMHU, CITy4alHBIMU?

7. Kak BBIYMCIIUTD BEPOSATHENIIIEE 3HAUCHUE U3MEPAEMON BEJINYUHBI 110 PE3YJIbTaTaM

MHOT'OKPAaTHBIX PAaBHOTOYHBIX U3MEPEHUIT?

8. Cpenssist KBaJipaTudeckas olIMOKa pe3ynbTaTOB PAaBHOTOYHBIX U3MEPEHU: pOpMyIIbI

I'aycca, beccenst, @eppepo.

9. Cpennsist kBaipaTudeckas omnoka QyHKIIMY U3MEPEHHBIX BEJTHMUUH.

10. Cpennsig kBagpaTHueckas OlMOKa pe3yabTaTOB JBOMHBIX PABHOTOYHBIX U3MEPEHUH.

CrpyKTypHBII

AIIEMEHT

KOMIIETEHIIUH

[Tnanupyemsble pe3ynbTaTsl 00yueHus: OlleHOUYHbIE CpeACTBa

11. Cpennsas kBagpaTudeckasi oumOka IpocToil apuMeTnueckoi cepeHsbl.

12. O0uias apupmMernyeckas cepearHa.

13. CpenHss kBagpaTHUecKasi OUIMOKa eIMHUIIBI Beca.

14. Cpennsig kBaapaTHueckas omnOKa U Bec 001Iel apupMeTHIEeCKON CepeuHbI.

15. Yto noHnMaeTcs ol ypaBHUBAHUEM PE3YyJIbTaTOB U3MEPEHUI?

16. YpaBHUBaHUE U OLIEHKAa TOYHOCTH HAIPaBJIEHUH, U3MEPEHHBIX HA CTaHIIUU CIIOCOOOM

KpPYTOBBIX IIPUEMOB.

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

18. IIpuHIIMN HAMMEHBIINX KBAJAPaTOB.

19. KoppenaTHslii ciocod ypaBHUBaHUSI.

20. [TapameTrpuyeckuii cioco0 ypaBHUBAHUS.

21. Kak cocTaBisifOT yCIIOBHBIE YPAaBHEHUS?

22. Kak cocTaBisl0T HOpMaJIbHbIE YPAaBHEHUS U BBIYUCIISIOTCS KO HUIIMEHTHI
HOpPMAaJIbHBIX

ypaBHEHH?

23. AnroputM K. @. I'aycca penieHns cucteM HOPMaJbHBIX ypaBHEHU?

24. KoHTpOJIb pelIeHUs] HOPMAJIbHBIX YPaBHEHUM.

25. OneHka TOYHOCTH U3MEPEHHBIX BEJIMYUH U UX (PYHKIIUH IPH YpaBHUBAHUH

KOppeNaTHBIM CIIOCOOOM.
[1K-2.4



VYcTaHaBnMBaeT NPUTOAHOCTh I€01€3UUECKOT0

000pyI0BaHUs U MPUOOPOB K padboTe

IIpuMepHBIii IepeYeHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:

1. 3agaun nucuunianHbl « Teopus omMOOK U ypaBHUTEIbHbBIE BHIUMCICHUS

2. YTO NOHUMAIOT O]l U3MEepeHHEM (PU3NIECKON BETUYUHBI?

3. Kakue nu3mepeHus Ha3pIBatOT NPSMBIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yto sABisieTcs pe3yJbTaTOM U3MEpEeHUs?

5. UTo moHUMAETCS MO/ OIUOKOHN (IMTOTPEeIHOCTHIO) Pe3yiIbTaTa U3MEPEHU?

6. Kakne ommbku Ha3pIBalOTCS TPyObIMU, CUCTEMATUYECKUMH, CITydaliHBIMU?

7. Kak BBIYMCIIMTH BEPOSTHEHIIEE 3HAYCHUE U3MEPSIEMOU BEJIMUUHEI T10 pe3ysbTaTam

MHOT'OKPAaTHBIX PABHOTOYHBIX U3MEPEHUN?

CtpyKTypHBII

3JIEMEHT

KOMIIETEHIIUU

[Tnanupyemsble pe3yabTaThl 00yueHust OLEeHOYHbIE CPe/ICTBA

8. CpenHsist KBaipaTu4eckast OrOKa pe3yibTaTOB PABHOTOYHBIX U3MEPEHUi: POpMYITBI

I'aycca, beccenst, Deppepo.

9. Cpennsist kKBagpaTudeckas omuoka QyHKIIMH U3MEPEHHBIX BEJTMYHH.

10. CpenHss kBagpaTHuecKasi OIMOKa pe3ysIbTaTOB ABOMHBIX PAaBHOTOYHBIX U3MEPEHUI.

11. Cpennsas kBagpaTHuecKkast ommOKa IpocToil apupMeTHIeCKO CepeHEbI.

12. O6uras apupmMernyeckas ceperHa.

13. Cpennsis kBajpaTHuecKas olnOKa eIMHUIIBI Beca.

14. Cpennsisa kBaapaTHueckas ommOKa U Bec o01iei apupmMeTHIeckoi cepeHbl.

15. Yro noHrMaeTcs ol ypaBHUBAHUEM PE3YJIbTaTOB U3MEPEHUN?

16. YpaBHUBaHUE U OLIEHKA TOYHOCTH HAlpaBJIEHUH, N3MEPEHHBIX Ha CTAaHIIUH CIIOCOOOM

KPYT'OBBIX IIPUEMOB.

17. Yto siBNsieTCS YCIOBUEM U IPUUYMHON BOZHUKHOBEHUS 33/1a4 YpaBHUBAHMS?

18. ITpuHIIMTT HAUMEHBIIUX KBAJIPaTOB.

19. KoppenaThslii ctocod ypaBHUBaHMSL.

20. ITapameTrpuueckuii cnocod ypaBHUBaHMUSL.

21. Kak coCTaBIISIIOT yCIOBHBIE ypPAaBHEHUSA?

22. Kak coCTaBJIsiI0T HOpMaJibHbI€ YPAaBHEHUS U BBIYUCIIAIOTCS KO3 (PUIINEHTHI
HOpPMAaJIbHBIX

ypaBHEHHIA?

23. Anroput™ K. @. 'aycca pemeHus cucTeM HOPMAIBHBIX ypaBHEHUI?

24. KoHTpOJIb pellieHUs] HOpMAJIbHBIX YPaBHEHUH.

25. OueHka TOYHOCTH U3MEPEHHBIX BEIMYUH U UX QYHKIUN TpU YpaBHUBAHUHU

KOPpEIaTHBIM CIIOCOOOM.

6) Iopsiiok nmpoBeieHHs TPOMEKYTOUHOM aTTeCTalllH, TIOKAa3aTell U KPUTEPUN

OLICHUBAHMUSL:

ITpumepHas CTpyKTypa U COAepkKaHUE TyHKTA!

[TpomexyTouHas aTTecTanus 1o JucuuIuinae «Teopus omuOOK U ypaBHUTEIbHBIE

BBIUMCJIEHUS» BKIIIOUAET TEOPETUUECKUE BOIIPOCHI, T03BOJISIONINE OLIECHUTh YPOBEHD
YCBOEHHUS

00y4aromuMuCs 3HaHUH, U IPAaKTUYECKUE 33/1aHNUs, BBISBIISIOIINE CTENCHb
c(hopMUPOBAHHOCTH

YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hopMe 3aueTa.

3adeT 1o MaHHOW AUCITUIUTMHE MPOBOJAUTCS B YCTHOHM (JOpMeE 1O TEOPETUIECKUM BOTIPOCAM.

IToxazarenu ¥ KpUTEPUN OLIEHUBAHUS 3aUeTa:

— Ha OLIEHKY «3a4TE€HO0» 00YyJaroIUIiCcsl JEMOHCTPUPYET YPOBEHb CHOPMHUPOBAHHOCTU

KOMIIETEHIIMI OT BBICOKOTO JI0 IOPOTOBOT0, IEMOHCTPUPYET 3HaAHHE y4eOHOro MaTepuara,

HaBBIKY BBIITOJIHEHUS TPAKTUYECKUX 3aJaHHUMN.



— Ha OIEHKY «HE 3a4TEHO»— O0yUaIoIIUiCcs JEMOHCTpUpPYET 3HaHus He Oonee 20%
TEOPETUUECKOr0 MaTepuraa, JOIMyCKaeT CyIIECTBEHHbIE OIIMOKU, HE MOXKET ITOKa3aTh
MHTEJUICKTYaJIbHbIC HABBIKU BBIIIOJHEHHUS IPOCTHIX 3aaHUH.

[Tpunoxenue 3

Meroauueckue ykazaHus

1. DJIEMEHTBI TEOPUM ITOT' PELITHOCTEM I'EOJIE3MYECKNX U3MEPEHMIA
1.1. Obume cBeneHust 00 U3MEPEHUIX

OO0bexToM u3ydeHus Hayku ['eone3us siBisieTcs ruianera 3emis — ee hopMma, pa3Mepsl,
BHEIIIHEE TPABUTAIIMOHHOE MOJIe. DTH XapaKTEPUCTUKH MOTYYarOT U3 Pa3IMIHbIX

W3MEPEHHUI,

BBITOJIHAEMBIX Ha IOBEPXHOCTU 3EMJIU.
[Tox usmepenneM ¢pu3ndeckoil BeauunHbl X MOHUMAIOT IPOLIECC CPaBHEHUS ITON
BEJIMYUHBI C IPYIOU, OAHOPOJHON C HEU BEIMYUHOM (], IPUHATONU B KAYECTBE MEPBI -

€IUHULIBI

ul086 ,,{usmepenus. Hanpumep, 1iMHy OTpe3Ka JIMHUU MECTHOCTU CPABHUBAIOT C

eIUHUILIEH JTMHENHBIX

U3MEPEHUI - METPOM; TOPU30HTAIbHBIN Yrojl, 00pa30BaHHBIN OTpe3KaMH JIMHUHN Ha

MCCTHOCTH,

CPaBHUBAIOT C IPaayCcoM, I'paioM, paJuaHOM.

W3MepeHus pa3ingaroT:

- IPSIMBIE;

- KOCBEHHBIE;

- PABHOTOYHBIE;

- HEpPaBHOTOYHBIE.

ITox npsAMBIMU U3MEPEHUAMHU ITIOHUMAIOT TaKUE, IPU KOTOPBIX ONPEAEISIEMYIO BEIUYHUHY
MOJIY4al0T MyTEM HEMOCPEICTBEHHOTI'O CpaBHEHHUS (COMOCTABIICHU) €€ ¢ eAMHULIEH

U3MEpEHUS

uiy e€ nmpousBogHoON. Harpumep, [uinHa oTpe3Ka JIMHUN U3MEPSAETCs CTaIbHOM JIECHTON WK
TOPU30HTAIIBHBIN YTrOJl HA MECTHOCTH U3MEPSETCS TEOJOJIUTOM, a Ha Oymare

TPaHCIIOPTUPOM U

OHH

T.JI.

KocBeHHBIMM HA3bIBAIOT U3MEPEHMUS, ONIpEAeIsieMas BEIMYMHA B KOTOPBIX ABIISIETCS
GyHKIMEH APYruX HEMOCPEICTBEHHO U3MEPEHHBIX BeNIUUnH. Tak, JJIs OnpeaeeHus JJTMHBI
OKPYKHOCTH WJIY TUIOIIA/IA KPyra, He0OX0IUMO HETOCPEICTBEHHO U3MEPUTH Panyc
OKPY>KHOCTH.

PaBHOTOYHBIMU HA3BIBAIOT U3MEPEHMUSI, BHITIOTHEHHBIE PUOOPAMU OJTHOTO Kilacca
TOYHOCTH, CTICIIUATTUCTAMHU PABHOM KBaTM(DUKAIIMHN, TIO OJHOM U TOH K€ TEXHOJIOTHH, B
UJCHTUYHBIX BHEITHUX yciaoBUsX. [Ipu HecoOmroaeHnn XOTs ObI OJJTHOTO U3 MEPEUUCTICHHBIX
YCIIOBHI M3MEPEHUS CYUTAIOTCS HEPABHOTOUYHBIMU.

PesynbraTom usmepenus | sBisieTcs 4ncIiio, mokasbIBarolee, BO CKOJIbKO pa3
ompenensieMas BeIMunHa OOJIbIIE WM MEHBIIE BEJIMUUHBI, C KOTOPOU €€ CpaBHUBAJIH, T.€.
BEJIMYMHBI, IPUHATOHN 32 €AMHUILY U3MEPEHHUS.

PesynbpTaTel m3MepeHuit moApa3aessasioT Ha HEOOX0IMMbIE U T00aBOYHBIC (MITH
u30bITouHbIe). Tak, ecnu o/lHa U Ta e BeJINYrHA (JUTMHA JIMHUU, YTOJ TPEYTOJbHUKA U T.11.)
u3MepeHa N pas, TO OJUH U3 PE3YJIbTATOB U3MEPEHHU SBIISIETCS HEOOXOAMMBIM, a (N — 1) -
n006aBo4HbIME. Jl00aBOYHBIE U3MEPEHHUS UMEIOT BEChMa BAKHOE 3HAUEHUE: UX CXOANUMOCTh
SIBJISIETCS CPEICTBOM KOHTPOJISL U MO3BOJISIET CYAUTH O KAU€CTBE PE3YJIbTATOB U3MEPEHUN;

Jar0T BO3MOXHOCTD ITOJYYHUTH HauoOoee HaaACKHOC 3HAUYCHUC HCKOMOM BEJTMYHMHEI 110

CpPaBHEHUIO

¢ JIF0OBIM OTAENBHO B3ATHIM PE3YJIbTaTOM U3MEPEHUSI.
1.2. IlorpemHocT pe3ynbTaToB U3MEPEHUN
Pe3ynbTaThl MHOTOKpPATHBIX U3MEPEHHH OJTHOM M TOM ke (PU3MUECKON BETMYUHBI (JIMHUH,



yIJ1a, IPEBBIICHUS U T.I1.), KaK MIPABUJIO, PA3IHUYAIOTCS MEX Ty OO0 U HE COBIAAIOT C

TOYHBIM

(MCTUHHBIM) 3HAYCHUEM H3MEPSIEMON BEIIMYUHBI, T.€. COJEPIKAT HEM30CKHBIC

MMOTpeIIHOCTH,

BBI3BIBAEMbBIC PA3INIHBIMU IPHYHHAMH.
[Tox morpemHocThio Al pesyiabraTa u3MepeHus | IOHMMAOT PasHOCTh MEXKIY PE3YILTaATOM
usmepenus | Gu3nuecKoil BeMIMHBI M TOYHBIM (MCTUHHBIM) 3HaYeHHEM X 3TOM BEIUYHHEI,
T.C.

1)

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

N - YUCIIO BHITOJHEHHBIX H3MEPEHUIA.

ITo cBOMM CBOMCTBaM, XapakTePy BOSHUKHOBEHMS Y BIMSHUS Ha PE3yJIbTAaThl H3MEPEHHIA,
uX (QYHKIMH, IOTPEIIHOCTH MOPA3E/SIOT Ha rpyOble, CHCTEMAaTHYECKHE U CITyYaifHbIE.
['pyGrie morpentHocTy (MMPOMaxu) BOSHUKAIOT BCIIEACTBHE HEBHUMATEIBHOCTH
Ha0JIr01aTels, HEUCIIPABHOCTH MIPHOOPA, HECOOIIOIEHIH TEXHOIOTHH PaboT, He yuéTa

BIUAHUA

M3MEHSIOIINXCS BHEIIHUX YCJIOBUN: TEMIIEPATyphl, BETPa, BUIUMOCTH U T.11. OOHApYKUTh
rpyOble NOrPEIIHOCTH MOYKHO, HCII0JIb3Ysl TEOMETPUYECKHE CBOWCTBA HA0JII01aeMOI0

o0BeKTa

(HampuMep, CyMMY BHYTPEHHHUX YIJIOB IUIOCKOTO MHOTOYT'OJIbHUKA), @ TAK)XKE BHIIOJTHEHUEM
IIOBTOPHBIX U3MepeHui. Tak, Hanpumep, NpU JIMHENHBIX U3MEPEHUSIX, IPOITYCK LIETIOT0

IIpoJicTa,

PaBHOTO JIJIMHE MEPHOTO MPUOOPA, MOKHO OOHAPYKUTh U3MEPEHUEM OTPE3Ka JIMHUU

HUTAHBIM

—10)

JAIbHOMEPOM, UHOT 1A - 1a)Ke IIaraMH.

K cucrematnueckuM OTHOCAT TaKUeE MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHHM, KOTOPBIE
BXOJIST B OTH PE3YJIbTATHI 10 ONPEAECICHHOMY 3aKOHY.

Taxk, ecay U3BECTHA JIMHA MEPBI IIPU TeEMIeparype to, a U3MEPEHUE NIIUHBI JINHUU
MECTHOCTH BBITIOJIHEHBI IIPU TeMIepaType t, To pe3ynbTaT u3MepeHus IJIUHbI JUHUU OyJeT
CoJIepKaTh CUCTEMATUYECKYIO ITOTPELTHOCTh, IPOMOPLHUOHATIBHYIO pa3HOCTH TemmepaTyp (t

U JJIMHE TUHUH. BIMsHue cCucTeEMaTHYECKUX HOFpCIlIHOCTGfI Ha PE3yJIbTaThbl H3MepeHHﬁ
HCKJIOYaroT UJIN CBOIAT A0 npeHe6peraeM0 MaJIoro 3Ha4YCHUA BI>I60pOM MCTOJHUKHU

U3MEPEHUM

WJIU BBEJICHUEM IIOIIPABOK B PE3YJIbTATHI.
CriyyaliHbple IOTPEMIHOCTH PE3YJIbTATOB U3MEPEHUIN XapaKTEPU3YIOTCS TEM, UTO IIPU
OJIMHAKOBBIX YCIOBHUSIX H3MEPEHUN OHM MOT'YT MEHSTBCS 110 BEJIMYMHE U 3HAKY; UX HEJIb35
3apaHee MPeAyCMOTPETh, OIIPEIEINTh 3aKOH BO3JIEHCTBUSA Ha pe3ysbTaT. CTaTUCTUUECKUN
aHaJIN3, T.€. aHAJU3 PE3yJIbTaTOB OOJBIINX PAIOB U3MEPEHUN, TTO3BOJIMIT JUISI CITy4alHBIX
MOTPEIIHOCTEN BBIIBUTH PAJl UX CBOMCTB.

IlepBoe cBOMCTBO. /{7151 JaHHBIX YCIOBUN U3MEPEHUH CIIy4aiiHbIE TOIPEIIHOCTH 110
a0COJIIOTHON BEIMYMHE HE MOTYT IPEBOCXOIUTH U3BECTHOTO Ipezienia (CBOMCTBO
OTPaHUYEHHOCTH), T.€.

npen (2)

Bropoe cBoiicTBo. PaBHble 10 aOCOIIOTHON BETWYHHE MOJIOKUTEIbHBIE U OTPHUIIATEIbHBIE
cilydaifHble TOTPEITHOCTH PAaBHOBO3MOXHBI, T.€. BCTPEUAIOTCS OJMHAKOBO YacTO (CBOHCTBO
CUMMETPUN).

Tpetbe cBoiicTBO. Masible 0 aOCOMIOTHON BEIMYMHE CITy4YaiHbIe MOTPEUTHOCTH MPH
U3MEPEHMIX BCTPEUaroTCs valle, 4eM 0osbline (CBOWCTBO MIIOTHOCTH).

Yerseproe cBoiicTBO. CpenHee apupMeTH4ecKoe U3 CIydalHbIX MOTPEIIHOCTEH U UX
MOTIAPHBIX IPOU3BEACHUM CTPEMUTHCS K HYIIO IIPU HEOTPAHWUYEHHOM BO3PACTaHNUN YHCIIA
M3MEpPEHUI (CBOMCTBO KOMIIEHCALIMH), T.€.

(3)



rmei=1,23,..,n;j=1,23,.,n1,k=234,..,n;

N - YUCJI0 U3MEPEHMUI;

[1- l'ayccoB cuMBOII CyMMBI.

1.3. 3agaum TeopuM MOTPEIIHOCTEH U3MEPEHU I

Kak Ob110 OTMEUEHO BBIIIE, B PE3YJIbTaTax U3MEPEHUH HEM30EKHO COePKATCS
norpemHocTy. [loaTomMy o1HOM K3 3a/1a4 TE€OPUN TOTPELIHOCTEN ABISETCS U3YyYSHHE BUIOB

CBOMCTB IOIPELIHOCTEN U3MEPEHNMN, IPUYUH UX BOSHUKHOBEHHUS.

[laniee, BBIIOJIHUB U3MEPEHUS, BCET1a CTPEMSATCS ONPEAEIUTh TOYHOCTD IOTYyYEHHBIX

pe3ynbTaToB. [103TOMY B TeOpHUH NOTPEIIHOCTENH U3MEPEHUI YCTAHABINBAIOTCS KPUTEPUH
UL

OLICHKH TOYHOCTH PE€3YJIbTaTOB U3MEPEHUH.

Tak Kak pe3yJIbTaTbl U3MEPEHUN BCIIEICTBUE BIMSHUS IOTPELIHOCTEH PA3HATCS MEXKIY

co0O0H, TO BO3HUKAET 3a/1a4a OThICKaHUs Har0oJiee TOUHOTO IO BEPOSTHOCTH 3HAYECHUS

OIpeeieMON BETMYUHBI U3 PE3YIbTATOB MHOTOKPATHBIX €€ U3MEPEHUI.

Bo MHOrux ciy4asx reofe3ndeckoi IPakTUKHU 0 Pe3yabTaTaM U3MEPEHUIN BBIUUCIISIIOT

Jpyre HHTEPECYIOIINE Hac BelNuuuHbl. Hanpumep, u3mMepuB CTOPOHY TPEYroJIbHUKA U J1BA
ero

yIJ1a, MOXHO TI0 U3BECTHBIM (DOpMyJIaM BBIYHUCIUTH TPETHH yYrojl U JBE Jpyrue CTOpoHbI. B
TaKHX

CIIydasix pe3yJIbTaThl BEIYMCICHUH SBISIOTCS QYHKIIUSMHI U3MEPEHHBIX BemU4rH. [1o
YKa3aHHOM

IIPUYMHE, NIEpe] TEOpUEN MOrPEUTHOCTEN BOSHUKAET 33/1a4a, 10 OLEHKE TOYHOCTU (PYHKIIUH

WU3MEPEHHBIX BEJINYMH.

IlepeunciieHHbIE 3a/1a4l, KOTOPBIE PEMIAIOTCA TEOPUEN MOTPEIIHOCTEN U3MEPEHNN, UMEIOT

00J1b1I10€ 3HAUEHUE [T IPAaBUIBHOIN OpraHu3aliy, MPOBEJeHUS I'€01e3UYECKUX paboT U

MCIIOJIb30BaHUS UX PE3YJIbTATOB.

Kpome Toro, Teopust morpenHocTel reoie3nYeckiux N3MEpeHuii o3BossieT 000CHOBAaHHO

BbIOpaTh HEOOXOAUMBIE JIJISl U3MEPEHUN TPUOOPBI U HUHCTPYMEHTHI, pACCUUTATH
0KUJAEMYIO

TOYHOCTb U3MEPEHUHN U OKOHYATEIBHOIO PEe3ybTaTa, PaBUIIbHO BBIOPATH METO
00paboTku

pe3yJIbTaTOB U3MEPEHU.

1.4 PaBHOTOYHBIE U3MEPEHHUS

1.4.1 Beruucnenue HauboJiee TOUHOTO M0 BEPOSITHOCTH 3HAYCHHS pe3ybTaTa

VU3MEPEHUM OJTHOW U TOM K€ BEJIMYHUHBI

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

pPaBHO TOYHO N pa3 M NOIYyYeHbI pe3ynbTaThl 3TuX nu3Mepenwuid: 11, 12, 13,,....,In. CocraBum
pazHOCTH

(4)

rnei=1,23,..,n;

Al - ICTUHHBIE CITy4aliHbIE MOTPEIIHOCTH pe3ynbTaToB |i uamepenui, T.e.

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

Haiinem cymmy ypaBHeHuii (4) 1 pazieium ee Ha YUCII0 U3MEPEHHH.

(5)

BBenem o0o3HaueHus:

(6)

(7)

Bemnuuny X = [I]/n Ha3pBaroT npocroii apuMeTHIECKOi cepeIMHON HITH CPEAHUM

aprdMeTHIeCKUM U3 pe3yIbTaToB | | paBHOTOUHBIX H3MepeHuil. Beipaxenue n =[A]/N =X —

- €CTh UCTUHHAS CJIy4aifHas OTPEIIHOCTh MPOCTON apu(METUIECKONU CePEANHBI, T.€. 3TO



YKJIOHEHUE TMPOCTON apu(PMETUIECKOI CepeIMHBI OT UCTHHHOTO (TOYHOT0) 3HAYeHUS X
M3MEPSAEMON BETUYUHBI.

I1o yeTBepTOMY CBOMCTBY CIy4alHBIX IIOTPEIIHOCTEN

(8)

3HAYUT

(9)

Takum 06pa3zom, cpeaHee apudmMeTndeckoe U3 pe3yabTaToB || paBHOTOUHBIX U3MEPEHHI
CTPEMHTCS K MCTUHHOMY (TOYHOMY) 3HauU€HHUI0 X U3MEpseMOM BeIUUMHBI IPU

HCOTpaHNYCHHOM

BO3paCTaHUU YUCIIa U3MEPEHUN. BeanurHy X Ha3pIBaIOT €11e€ BEPOSTHEHIIUM 3HAUYEHUEM
MU3MEPSEMON BEITUYUHBI.

1.4.2 OueHka TOYHOCTH PE3YJIbTATOB PsAJia PABHOTOUHBIX U3MEPEHUM.

Cpenusist KBagpaTHieckasi OTpelIHOCTh pe3yIbTaTa OTAEIbHOTO U3MEPEHHUS.
[IpenenbHast 1 OTHOCUTENIbHAS IOTPEIIHOCTH

B xagecTBe KpuTEpHs IPH OLIEHKE TOYHOCTH PE3YyIbTATOB T'€OJE3UUECKIX U3MEPEHHI
npuHsTa npeanoxxenHas K.@. ["'ayccom cpenHss KBagparruueckasi HOrpelHoCTb,

BbIYUCIIsIEMAs

o popmyse

(10)

rae A - UICTUHHAs CilydaliHas [IOTPEIHOCTb Pe3yJIbTara,

N - YUCIO U3MEPECHUM.

ITo BenmmuuHe cpelHEN KBaIPATUUECKOM ITOIPEIIHOCTH MOXKHO ONPEIEIIUTD IPEIEIbHYIO
NOTPEIIHOCTh A Mpe., BO3MOXKHYIO 111 JaHHOTO psAJia u3MepeHuil. B kauecTBe npesenbHoi
IOTPEIIHOCTH B F€OJE3UN IPUHUMAIOT YIBOEHHYIO CPEIHIOK KBAIPATUUECKYIO

MOIPEIIHOCTh

TaKHue

TpU

npen (11)
Ecnu B psny citydailHbIX OTPENIHOCTEN pE3yIbTaTOB PABHOTOYHBIX U3MEPEHUN
BCTPEYAIOTCS TAKHE, KOTOPbIE MO a0COIIOTHON BETMYMHE MPEBBILAIOT MPEEIbHYI0, TO

HOTPEIIHOCTH CUUTAIOT IpyObIMU. VI3MepeHus, B KOTOPBIX 0OHApY>KEHBI 3TU IMOTPEIIHOCTH,
BBITOJIHSIOT 3aHOBO.

B psne cinydaeB nis CyXA€HHsI O TOYHOCTH U3MEPEHUN HEAOCTATOYHO 3HAHUS JIMILb
a0COIIOTHOTO 3HAUEHUS CpeHeN KBaJpaTHuecKoi norpemHoctd. Hanpumep, namMepeHsl

OTpe3Ka JUHUA MECTHOCTH:

L 1 =240 m ¢ morpemHocThio m1 =+ 0,15 m;

L 2 =600 M ¢ morpemtHocThio m2 =+ 0,53 M;

L 3 =500 m ¢ morpemHocthto m3 =+ 0,29 M.

Ecnu cpaBHMBaTh cpeiHUE KBaIpaTHUECKUE MOTPEIIHOCTH, TO Haubosee TOUHO U3MEPEH
nepBbli 0Tpe30K. OIHAKO, 371ECh CAEAYET YUUTHIBATh U IJIMHY U3MEPSIEMOI0 OTpE3Ka, T.€.
OTHECTH MOTPEIIHOCTh K BETMYHUHE JJIMHBI CAMOTO OTPE3Ka.

B no100HBIX ciy4asx BBOJAAT MOHATHE OTHOCUTENILHON MOTPEIIHOCTH, IO KOTOPOi
MOHUMAIOT OTHOLIEHHE a0COTIOTHON BEMUMHBI CpeIHEN KBapaTHYECKONW MOTrPEeIIHOCTA M

3HAYCHHIO pe3ynbTara | u3MepsieMoil BeTMIHHBI, T.€.

(12)

rae N =1:m.

1 Haiero npuMepa OTHOCUTEIIBHBIE TIOTPEIIHOCTH PABHBI:

CpaBHuBas qpodH, BUUM, YTO TPEThE U3MEPEHHE SBIIIETCS CAMbIM TOUHBIM.

B 3HaueHnn abCOMIOTHOM BETMYMHBI CPEHENH KBaPaTHUECKOM MOTPELUTHOCTH U B
3HAMEHATeJIe OTHOCUTENBHOM MOTPENIHOCTH CIIEAYeT yAEPKUBATh ABE-TPU 3HAYaIlNe

UQPBI.
1.4.3 BeposTHeime norpemHoCcT:



®opmyna (10) K.®. T'aycca st cpeHelt KBagpaTUUECKOM OIPEIIHOCTH CIIpaBEAINBa B

TOM CITy4ae, KOTJia pe3yybTarhl | i3MepeHui CpaBHUBAIOTCSI C UCTUHHBIM (TOYHBIM)
3HaueHueMm X

9TOM BeJIMYMHBL. B GONBIIMHCTBE CllyyaeB MPaKTHUKU TONOrpado-reoe3nuecKux u

MapKIIEHIepCKUX pabOT UCTUHHOE 3HaYeHHE X U3MEPSAEMOi BEeTUYUHBI HEU3BECTHO H
II03TOMY

UCTIONB3YIOT BEepOSITHEHIIIee 3HaUeHHE ero X, onpeaensemoe 1o ¢popmyse (7). B atom
cirydae

CPEIHIOI0 KBAJPAaTUUYECKYIO ITOTPEIIHOCTh PE3yJIbTaTa OTAEIbHOIO U3MEPEHHUSI psiaa

PaBHOTOYHBIX U3MEPEHUH OIIPENEIISIOT 110 BEPOATHEHIINM ITOTPEIIHOCTSIM.

IMycts 11,12 ,13,...,I n - pe3ynbTaThl paBHOTOYHBIX U3MEPEHHIA OJTHON U TOH K€ BEITUUHUHBI,

- IpocTas apuMeTHUecKas cepeiuHa.

CocTaBuM pa3HOCTH

(13)

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

N - YUCIIO U3MEPEHUI;

VI - BEpOSITHEHIIINE MOTPEITHOCTH Pe3yJabTaToB |i u3MepeHui, T.e. YKIOHSHUS 3HAYCHU I

Kakaoro pesynprara li ot mpoctoit apupMeTHIeCKOl CepeAnHbI, OT BEPOSITHEUIIIETO
3HaueHus X

U3MEPSAEMOU BEJTUYMHBI.

CrnoxuM ypaBHeHus (13) u pa3aenum Ha UX YUCIIO

(14)

HO

TOorJa

(15)

T.€. CyMMa BEPOSTHENIINX MMOIPELIHOCTEN pe3ysIbTaTOB PABHOTOYHBIX U3MEPEHNI PaBHA

HYJIIO TIPU JIFOOOM YHCIie U3MEPEHUH.

CoctaBum paznoctu ypaBHeHwuit (1) u (13)

(16)

HO, - ICTMHHAs ClTy4yaifHas HOrPEeIHOCTb IPOCTOI apupMeTHIecKoi

CepeIUHBbI, TOTAA

(17)

Beoipaxkenue (17) ecTb ypaBHEHHE CBSI3U UCTUHHBIX U BEPOATHEHIINX MOTPELUTHOCTEN

PE3yJIbTaTOB PAaBHOTOYHBIX U3MEPEHUH.

Bossenem ypaBHenus (17) B kBaapaT, CJI0KUM U pa3/ieINM Ha UX YUCIIO

(18)

HO

TOrJa

(19)

Bropoii unen npasoii yactu ypaBHeHus (19) 3anumiem B Bujie

(20)

HO

- 110 YETBEPTOMY CBOMCTBY CIIy4ailHBIX TOTPEIIHOCTEN.

VYpasuenue (19) ¢ yaerom (20) mpumet Bu

(21)

WIH

(22)

OxoH4aTeabHO

Bripaxenue (23) sBisiercst opmynoii beccens ans cpenneit kBagpaTudeckoi
HOTPEIIHOCTH

pe3yJibTaTa OTACIBHOTO U3MEPEHUS PsZia PABHOTOYHBIX U3MEPEHUIN OJJHOW BEIMYHHBI.

[TpakTHyeckne peKOMEHIAIMH IO BEIYMCIICHUIO POCTON apu(hMETHUECKON CepeIUHBI:



1.BeiOuparot npubimkeHHoe 3HaueHue X' IpocToil apudMeTnieckoil cepeIuHbl, B
Ka4yecTBe

KOTOPOTO JIy4Ille BCEIrO B3sTh HAMMEHBIIEE U3 pe3ysbTaToB li uamepenui, T.e.

(24)

2. Haxonat pa3Hoctu

(25)

3. BBIYHCTIAIOT MPOCTYIO apU(PMETHIECKYIO CepEeTUHY

. (26)

OrneHka TOYHOCTH (PYHKIMI N3MEPEHHBIX BETUUYNH

B GonpmmHCTBE CilyyaeB MPakTHKHU TONOIpado-reoie3nYecKiX 1 MapKIIehHaepckiux padoT

HCKOMbIE BEJTMYUHBI TOTYYaIOT B PE3yJIbTaTe BHIUMCICHUH KaK (YHKIUU U3MEPEHHBIX
BEJIMYMH.

[Tonmy4yeHHbIE IPU 3TOM Pe3yJIbTaThl OyIyT COEPKATh MOTPELIIHOCTH, KOTOPBIE 3aBUCST KaK
oT

MOTPEIIHOCTEN apryMEeHTOB (M3MEPEHHBIX BEJIMYHH), TaK ¥ OT BUJA (DYHKITHIA.

Bo3Hukaer 3aaua OLEHKH TOYHOCTU (PYHKLUH U3MEPEHHBIX apT'yMEHTOB.

1.4.4 Cpennsist kBagpaTUuecKasi OrpelIHOCTh GYHKIUHU OOIIEro BUaa

Hana pynkuus

(27)

rae X1, X2, X3, ..., XK - Tounble (MCTHHHBIC) 3HAYEHUS H3MEPSACMBIX BEJIHUYHH.

[TycTh B pe3yabTaTe U3MEPEHHIT MOTydeHbI puOKeHHbIe 3HaueHus 11, 12,13, 14,....,1k
3TUX

BEJIMYMH.

Torna

(28)

- npubnMXeHHoe 3HayeHne pyHkuuu U.

CocraBum pazHOCTh ypaBHeHHH (27) u (28)

(29)

KOTOpas SIBJISETCS HCTUHHOM Cily4aiiHON morpemHocTbio gyHkuuu U.

Pasnoctu

(30)

- CYTh HCTHHHBIC CITy4aifHbIe morperHoctTy aprymentos li, roe i=1,2,..., k.

Torna

(31)

UTo0b! HAWTH TMHEIHYIO 3aBUCUMOCTD MEX]y IMOTPEIIHOCTSIMU apIryMEHTOB U

HOTPEIIHOCThI0 yHKIMHU, TpouddepeHpyeM GpyHKIHO (28).

(32)

rne

- YaCTHBIC TIPOU3BOTHBIE (PYHKITUH 110 KaXKJOMY U3 apTyMEHTOB.

3ameHuM B BblpaxkeHuu (32) nudpepeHuanbl MCTUHHBIMU CITyYailHBIMH MTOTPEITHOCTSIMHU

(GYHKIIMM U apryMEHTOB

(33)

[Tpu MHOTOKpPaTHOM M3MEPEHHUH apryMEHTOB, HAIpUMEDP N pa3, MOITyduM
(34)

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

[Tpou3BoiHbIC GYHKIIUHU IO COOTBETCTBYIOIIMM apryMEHTaM B Pa3HBIX U3MEPEHHSIX

NPAaKTUYECKH OCTAIOTCS MMOCTOSSHHBIMH U MOT'YT OBITh BBIYHCIICHBI 10 TPHUOIMKEHH bIM
3HAYEHUSIM

aprymenros 11,0, 12,0, 13,0,..., Ik,0, B kauecTBe KOTOpBHIX MOKHO B3s71h 11,0 = 11,1, 12,0 =
12,1,..., Ik,0 =1k,1,

T.€. 3HAYEHHUS apI'YMEHTOB, MTOJYUYCHHBIE ITPH IIEPBOM U3MEPEHUHU OIPEACIIACMBIX BETHUNH.

B cOOTBETCTBUU C THM MOYKHO TPUHSTh

(35)



C yuetom (35) Beipakenue (34) npuMer BUJ

(36)

Bossenem ypaBaenus (36) B kBajipaT, CJIIOKUM U pa3AesiUM HA UX YHCIIO

(37)

Ha ocnoBanuu (3) u (8) MOXHO 3anucaTh

u

(38)

Bripaxxenue (37) ¢ yuerom (38) mpumeT BU

(39)

WIH

(40)

Taxkum 00pa3oM, cpeiHss KBaJpaTHUECKasi MOrPeIHOCTh (YHKINN HE3aBUCUMBIX

apryMEeHTOB paBHA KOPHIO KBaIpaTHOMY U3 CYMMBbI KBaJIpaTOB IIPOU3BEAECHNN YaCTHBIX

IPOM3BOJHBIX (PYHKIMH 10 KaXKAOMY U3 apI'yMEHTOB Ha CPEHHE KBapaTHUECKUe
HOTPEIIHOCTH

COOTBETCTBYIOILIUX API'YMEHTOB.

1.4.5 Cpennsist kBagpaTUuecKasi IOrpeIHOCTh IPOCTON apUPMETUUECKOIN cepeInHbI

®opmyity (7) ans npocToi apuMeTHUECKON CepeANHbI EPEUIIEM B BIIE

(41)

rae li- pe3yabpTaThl paBHOTOYHBIX H3MEPEHHI OTHOM U TOM JKE BETMYHHBL,

i=123,..,n;

N - YUCIIO U3MEPEHUH.

U3 ypaBHeHnus (39) umeem

Ho

, TOTJa

(42)

Tak kak U3MEepeHus: paBHOTOUHBIE, T.€.

(43)

CnenoBarenbHO, BeIpakeHue (42) NpuMeT BUJL

(44)

OTKyJa

(45)

Cpennsist KBagpaTudeckas OrpeuIHOCTh IPOCTON apu(PMETUUECKON cepelvHbI B pa3

MEHBIIIE CPEHEN KBAIPaTUUECKOHN MOIPENTHOCTH Pe3yNbTaTa KaXa0ro OTAEIbHOIO

U3MEpEeHHUS.

CpasnuBas ¢popmyny (44) 1 BTOpoil wieH npaBoii yacTH ypaBHeHHsI (21), MOXKHO clienarhb

BBIBO/I, UTO

T.€. UICTUHHAs CllydyaiiHasi HOTPEIIHOCTb IPOCTON apupMeTHIEeCKON cepeIMHbl paBHA

CpeaHel KBaJpaTHUECKONW MOTPEIIHOCTH POCTOM apu(pMeTHIECKOM CepeHbI.

12. mmmmniOO000o000

1.4.6 OneHKa TOYHOCTHU PE3YIbTATOB YIVIOBBIX U3MEPEHUN B TPUAHTYIIALMU

N3BecTHO, 4TO CyMMa BHYTPEHHUX YIJIOB INTOCKOTO TPEYroJibHUKa paBHa 180°,

T.e. B1,0 +p2,0 + 33,0 = 1800 (46)

rae $ 1,0, B2,0, B3,0 - ucTuHHBIE (TOYHBIE) 3HAYECHUSI YTIIOB.

[Tycts B1, B2, B3 - pe3ynbTaTsl U3MEPEHHSI STHX YIJIOB, T.€. IPUOIMKEHHbIC 3HAUCHUS

YTJIOB.

Torna, cornacuo (1), umeem

A

A

A

(47)

Al, A2, A3 - ACTUHHBIE ClTy4aliHbIE MIOTPEITHOCTH PE3YIbTATOB U3MEPCHUMN.



[Tepenumem paBeHcTBO (46) ¢ yuetom (opmyi (47)

AAAO((43)

AAAo(49)

oA AA(50)

O603HaunM

AAAGT

@ - Ha3bIBAIOT YIVIOBOM HEBSI3KOU B TPEYTOJIbHUKE, T.€. 3TO UCTUHHAS CIy4dalHas
IOTPEIIHOCTh CyMMbI BHYTPEHHUX YIJIOB TPEYTOJIbHUKA.

Torpa ypaBuenue (50) MOXKHO 3anucaTh B BUJIE

0(52)

WIH

0(53)

[TycTh paBHOTOUYHO U3MEPEHBI YIJIBI B N TPEYTOJIbHUKAX, AJIs KaXA0I0 U3 KOTOPBIX
crpaBeUIMBBI paBeHcTBa (51), T.¢.

AAA((54)

raei=1, 2, 3,...., n - HOMep TPEYroJIbHHKA.

Bo3seneMm ypaBHeHus (54) B KBaapaT, CJI0KUM U pa3/ieInM Ha UX YUCIIO:

A

A

A

AA

AA

AA

(55)

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

AA

AA

AA

A

A

A

Torna

(56)

rae ml , m2, m3 - cpegHue KBaApaTUUYECKHUE TOTPEIIHOCTH PE3YJIBTATOB U3MEPEHUH YIITIOB
B1,B2, B3 B kaKAOM U3 TPEYTOJIHLHUKOB.

Tak xak u3MepeHust paBHOTOUHbIE, T.. m1 =m2 =m3 =mf, To

(57)

WIH

(58)

310 hopmyna Deppepo, Mo KOTOPOI OOBIYHO BBHIIOIHIETCS OLEHKA TOYHOCTH PE3yJIbTaTOB
U3MEPEHUI TOPU30HTAIBHBIX YIJIOB B TPHAHTYJISALIUU.

1.4.7 OneHka TOYHOCTHU PE3yIbTATOB Psiia ABOMHBIX PAaBHOTOYHBIX U3MEPEHUN
OdeHb YacTO B IPAKTHKE T€0/I€3MUECKUX U MAPKIIEHAEPCKUX pabOT UCKOMYIO BETUUUHY
OIPEAEISAIOT M0 PE3yJIbTaTaM JIBYKPAaTHBIX PABHOTOYHBIX U3MEPEHUIN ATON BEIUUUHBL.
Hanpumep, ropu3oHTaNbHbIE YIIIbI U3MEPSIOT ABYMsI MOTYIPUEMAaMHU, IPEBBIIIIEHUE Ha

CTaHIINH

peex,

IIpU rcOMETPUICCKOM HUBCIUPOBAHNHN OIIPCACIACTCA MO YCPHBIM U KPACHBIM CTOpPOHaAM

JUTMHBI OTPE3KOB JIMHUI MECTHOCTH HaXOAT U3 PE3YNIbTATOB U3MEPEHUM ITUX OTPE3KOB B
pSMOM U OOPaTHOM HarpaBJICHUIX.

Bo3HuKaeT 3a1a4a OLIEHKM TOYHOCTHU 3THX PE3YJIbTATOB.

HMeeM psif BEIMYMH, UICTUHHBIC 3HAYEHUS KOTOPBIX PABHBI

(59)



[TycTh Kakast U3 STUX BEJIMYMH U3MEPEHA PAaBHOTOYHO ABAXKIBI M MOJTYYCHBI Pe3yJbTaThl:

(60)

(61)

CocTaBuM pa3HOCTH MEXKIY pe3yabTaTaMH U3MEPEHUN U UX UICTUHHBIMH 3HAUCHUSMU:

(62)

, (63)

rrei=1,2,3,...,n.

Hatinem paznoctu ypaBHenwuii (62) u (63)

(64)

1 0003HAUYUM

(65)

31ech Al

"1 Al - UCTHHHBIE CITy4aiiHbIE TIOTPEITHOCTH PE3YIbTATOB.

BoszBenem ypaBHeHus (65) B KBaipaT, CI0XKUM H Pa3IeIUM Ha UX YHCIIO

. (66)

Ha ocxoBanuu (3) u (7) 3anumem

Torja

(67)

Tak kax u3MepeHusi paBHOTOYHBIE, T.€. m'=m=ml, To

(68)

[Tpu ABOMHBIX PAaBHOTOYHBIX U3MEPEHUSX 32 OKOHYATEIbHOE 3HAYCHNUE TIPUHIMAIOT

cpenHee apu(MeTHIeCKoe U3 pe3ylbTaTOB OTAEIbHBIX H3MEPEHHIA, T.€.

TOorja

WIH

(69)

®opmyisl (68) u (69) cipaBeIMBBI JIUIIb B TOM Clly4yae, €clid pa3HocTu di He coiepkaT

CUCTEMATUYECKUX MOTPEIIHOCTEH.

[TycTh pa3HOCTH COEPIKAT CUCTEMATUYECKYIO MOrPEeIHOCTh O , T.€.

(70)

CrnoxxuMm ypaBHeHus (70) u pa3genuM Ha UX YUCTIO

(71)

Ha ocHOBaHMM YeTBEPTOIr0 CBOMCTBA CIIy4ailHBIX IOTPEIIHOCTEH HMeeM

T.€.

(72)

Cpennee aprupMeTHYECKOE U3 PA3HOCTEN PE3YJIHTATOB IBOMHBIX PABHOTOYHBIX

U3MEPEHUH OTIIMYHO OT HYJIS M YHCICHHO PAaBHO CUCTEMATHUECKOW MOTPEIIHOCTH ATUX

pe3yNbTaToB.

Borurem u3 kaxxaoi pazHoctu di BeIMYMHY CHCTEMAaTHUECKOH MorpenHocTH 6, T.e.

00pa3zyeM HOBBIE Pa3HOCTH

(73)

CnoxuB paBeHcTBa (73) ¥ OIETTUB WX HA N, TTOJYIHM

HO

TOrJa

(74)

T.€. cpe/iHee apu(pMeTHuyecKoe U3 pa3HOCTEH pe3ynbTaToOB ABOMHBIX PABHOTOYHBIX

U3MepeHul, CBOOOIHBIX OT CUCTEMAaTHUECKUX MMOTPELUIHOCTEN, BCET/1a PABHO HYIIIO.
Pasnoctu d',

KaK yKJIOHeHus di OT mpocToil apudmeTnieckoil cepeJuHbI 1 00J1a/1at0II1ie CBOHCTBOM ,

MOYKHO CUMTATh BEPOSTHEUITMMH MOTPEITHOCTSIMU pa3HocTeH di.

[Tpumensis k HuM Gpopmyiny beccens st cpenHeit KBaapaTUdecKoi MOrpemHoOCTH,

3anuiIemM

(75)

a



(76)

Cpennsist KBaJipaTHUYECKast HOTPEITHOCTD CPETHEr0 apuPMETHIECKOTO U3 pe3ynbTaToB li u 1'1
Oyner paBHa

(77)

Brruncnenue 3Ha4eHUs YUCTUTENS IOJKOPEHHOTO BEIPAKEHUSI MOKHO IIPOKOHTPOJIMPOBATH
o ¢popmyie

(78)

[Tpumedanue. OLeHKY TOYHOCTH 10 Pa3HOCTSM Pe3yIbTaTOB JBOMHBIX PABHOTOYHBIX
U3MEPEHUH cieyeT BRIOIHATH 10 popmynam (68) u (69), ecinu pa3sHOCTH yIOBIETBOPSIOT
YCIIOBHIO

(79)

B IIPOTHBHOM ciIy4ae, 1o ¢opmymnam (75) - (77).

1.4.8 ITpumMepsl OLIEHKU TOYHOCTH PE3YJIbTaTOB PABHOTOUHBIX U3MEPEHUM OHON
BEJIMYMHBI U (PYHKIMHA HE3aBUCUMO U3MEPEHHBIX BETMUYHUH

3anaua 1. Ilo pe3ynpTaraM paBHOTOYHBIX H3MEPEHHUIH TOPH30HTAILHOTO YIJIa IEBATHIO
npuemami (cM. Ta0u. 1) HaliTu Hanbosee TOYHOE 110 BEpOSITHOCTU 3HAUEHHE YIJIa, CPeIHNE
KBaJPaTHYECKUE MOTPEITHOCTH H3MEPEHHSI KaXKIO0TO OTACIBHOTO YIila U MPOCTOH
apu(MeTHUECKON CepeaNHBI.

Tabmuna 1

OrneHKa TOYHOCTH PE3yabTaTOB U3MEPEHHSI OTJICIbHOTO FOPU30HTAIBHOTO yIJla
Homepa

IPUEMOB

[

Pe3ynbTaTel

U3MEPEHUU

Bi

€l €l

2101

2 OcHOBHBIE (HOPMYIIBI,

BCIIOMOTaTeIbHbIE

BBIYUCIICHHSI

1234567

132023744"+416 -0,6" 0,36 1.p°= P1,min

2

40

00-4,6 21,16

2.61=Pi—p’

3

43

+39-1,6 2,56 3.p=p’+[e]/n=

=32023"44,56"

4

45

+525+0,40,16

5

46

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

6

43

+39-1,62,56

Howmepa

IPUEMOB

|



Pesynbrarsl

W3MEpPEHUI

PBi

el €l

211

2 OcHoBHBIE (POPMYIIHI,
BCIIOMOTaTENbHbIE

BBIUMCIICHUS

1234567

5

48

+ 8 64 +3,4 11,56 5.6=B-Poxp.= -0,04"
8

45

+525+0,40,16

9320237 47" +749+2,4 5,76 6. okp
> 42 233-0,4 46,20 7.

B

p

B okp.

320 23" 40"

32023°44,56"

320 23" 44,6"

[€]2=1681

OkoHYaTenbHBINA PE3ybTaT :

B=32°23"44,6"+0,80"

mf ==+ 24"

M =+0,80"

KonTposs:

BbruncieHys BBIOJIHAIOT B CIEAYIOLIEH ITOCIEI0BATEIbHOCTH:

1. Beibupatot npubnmxkeHHoe 3HaueHue f' mpocToi apupMeTHIecKoil cepeIMHbI KaK

HalMEHbIIIee U3 pe3yabTaToOB U3MEPEeHUH, T.¢. ' = Bi,min. B Hamem npumepe 3To 3HaUEHHE
paBHO

B'=p2=32°23"40".

2. BoruHcasIoT yKIOHEHHS €1 pe3yJbTaTOB U3MEPEHUH 1 OT 3TOro NpuOINKEHHOTO

3HAYEHUs

0 000 "11 1 cymMMy 3TUX YKIIOHEHUH

3. B xononke 4 Tab1.2 BBIYMCISAIOT KBAAPaThl €2 U UX cymmy [€2].

4. BBIUKCHSIOT MPOCTYIO apu(PMETHUECKYIO cepeIuHY [} - HanboJiee TOUHOE M0 BEPOSATHOCTU

3HAUYEHUE U3MEPSIEMOTO yIJIa.

5. Haxonst BeposiTHEHIIINE MOTPEITHOCTH 1 KaK Pa3HOCTU PE3yIbTaTOB OTIEIbHBIX

U3MEPEHUI U OKPYTJIIEHHOTO 3Ha4eHUs BOKp., T.€., OKP UX CYMMY

C KOHTpOJIEM , T1Ie 0=P-POKp. - MOTPEUTHOCTH OKPYTJICHUS CPETHETO

apru(MEeTHUECKOTO.

6. B rpade 6 BHIYMCIAIOT KBaIpaThl BEPOSATHEHIINX OTPELIHOCTEN Vi

2 U UX cymmy

C KOHTpOJIEM

7. ITo dopmyre (23) Beccenst BRIUUCTAIOT CPEIHIOI KBAJAPATHUECKYIO MTOTPEITHOCTh
pe3ynbTaTa KaXI0T0 OTACIEHOTO H3MEPEHUS:

8. ITo popmyre (44) HaxOmAT CPEAHIOO KBAIPATHIECKYIO TTOTPEITHOCTD MPOCTOM
apuMeTHIECKON cCepeIUHBbI:

9. OKOHYaTENbHBIA PE3yJIbTAT 3aMUCHIBAIOT B BUJIC



OKp
3amaua 2. B kaxa0M TpeyroiabHUKEe MUKPOTPUAHTYJISAIUA (pUC. 1) M3MEpEeHO OJIMHAKOBO
TOYHO IO TPU BHYTPEHHHUX TOPU3OHTAIBHBIX yriia (cM. Ta0u1. 2). BEIYucIuTh cpeHion
KBaIPaTHUECKYIO IOTPEIIHOCTh PE3YIbTaTOB U3MEPEHUHN KaXXA0T0 OT/IEIbHOIO yIJia,

IIPUMEHUB

bopmyny Deppepo:

/i€ - YTJIOBBIE HEBSI3KU B TPEYTOJIbHUKAX; N — YHCIIO TPEYTOJIbHUKOB.

Puc. 1. Cxema ceTu MUKPOTPHUAHTYJIALIUN

Tabnuna 2

OO6paboTka pe3yNbTaTOB YITIOBBIX U3MEPEHHUM B MUKPOTPUAHTYIISILIUH
Ha3zBanus yriios

Howmepa TpeyroibHUKOB U 3HAYEHUS U3MEPEHHBIX YTJIOB

12345

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

B2 50 58,3 64 35,571 49,6 96 15,8 36 39,2

34853,14101,87132,644 26,1 73324

X B 179°59,1" 179°58,9" 180°01,4" 179° 59,3" 180° 01,2"
opf=2p-180°-09"-1,1"+14"-0,7 + 1,2

®2 0,81 1,21 1,96 0,49 1,44

3anaya 3. B Te0oA0IUTHOM X0/1€ paBHOTOYHO U3MEPEHO 11 TOPU30HTaNBHBIX YIJIOB, KX IbII
CO CpellHel KBaJIpaTHuecKoi morpenrHocteio mPB=+0,5". Onpenenuts CpeIHIO0

KBaApPATHUYCCKYIO

€ClIn

U TPEJEJIbHYIO IOTPEIIHOCTH CYMMBI 3TUX YIJIOB.
Hmeem GyHKIHIO .

YacTHble IPOU3BOIHBIE €€ N0 KaKJOMY U3 apr'yMEHTOB PaBHbI

Torna

U Tper .

3anaua 4. I'opuzoHTanbHbIM yroia B (cM. puc. 2) uamepeH teo1oautoM 2T30 o JHUM MOTHBIM
IIPUEMOM CIIOCOOOM «IIprUeMOB». OnpeAenuTh CPEIHIO KBaAPATHUYECKYIO TOTPEIIHOCTD
cpeaHero apu(pMeTHYECKOro U3 3Ha4eHUH pe3yabTaToB U3MEPEHHH yriia B MOIyNpueMax,

CpCaHAA KBAAPATUICCKAA TOTPCIIHOCTb OTCUETOB I10 .]'II/IM6y coCTaBHJIa l’IlO::EO,SV.

Jlpyrimvim

HOTPEIIHOCTSIMU IPeHeOpeyb.
3HaueHue yria B HOJylpueMax BBIYUCISIOT 10 (opMynam:
rae cL', cR',al’, aR' - oTc4eTsl 10 rOpU30HTANIBHOMY KPYTy IPU BU3UPOBAaHUU Ha TOUKU C U

IpY TOJ0KEHUU BepTUKabHOTo Kpyra ciesa (KJI) u cipasa (KIT).

Puc. 2. Cxema HaOmogeHui

BeposiTHeiliee 3HaueHne TOPU3OHTAIBHOIO YIJIa 10 pe3yabTaTaM, MOJyYeHHBIM B KaXKJJOM
MOJIyITpHEME, BBIUUCIISIIOT 10 (hopmyrie

cp

Ha ocnoBanuu gopmyn (39) — (42) 3anumiem

cp

OTy Ke 3a7a4y peluM HHaJe.

1. Onpenenyum cpenHIO KBaPAaTUYECKYIO MIOIPEUTHOCTD PE3YIbTATOB

U3MEpEHUH yriia, MOJTy4eHHbBIX B Ka)K/IOM MOJIyIpUeMe

HO

TOrJaa

2. Ilo ¢popmyse (42) BEIUUCIUM CPEAHIOI KBaIPATUYECKYIO IOTPEIIHOCTD CPEHETO
apru(MEeTHUECKOro 3Ha4EeHUs yIila, MOJy4YEeHHOTO U3 Pe3yJbTaToOB B Ka)KJOM IOJIyIpUeMe:
cp

3agava 5. BeIUMCIUTE CPEAHIOI KBAIPATUUECKYIO U MPEIETbHYIO MOTPEUTHOCTH



NPEBBIICHHSI, OTIPE/IETIEHHOT0 HA CTAaHIIMK IPU T€OMETPUYECKOM HUBEITUPOBAHUHU TIO ABYM

CTOpPOHAM HUBEJIHPHBIX MIAIEYHBIX PEEK, ECIIN:

- LIeHAa JIeJIeHUs Kaibl peiiku 1 = 10 mwm,

- CpeIHsIsl KBaipaTuyecKast OrpelIHOCTh OTCUeTa o pelke mo =+ 1 MM.

Jpyrumu morpeurHoCcTsIMA IpeHeopeyb.

[TpeBbllIeHNE BBIUUCIIAIOT IO (hOpMyTIaMm:

99 YKKK Cp

9 K

rzie a4, b4 - OTCUETHI 10 YEPHBIM CTOPOHAM pEeeK, YCTAHABIMBAEMBIX B 33/IHEH U NepeaHen

TOYKaX HUBEIUPHOI'O X0/1a;

aK, bk - TO ke, M0 KPaCHBIM CTOPOHAM peekK.

[Tepenuiem nocneaHow GopMyily B BUIE

cp

4 YK K

q

q

K

K

Cornacao hopmymnam (41) — (44) umeem

cp

MM

MM

npez cp MM

3agaua 6. BeIUMCIUTh CPEHIOI0 KBAAPATHUECKYIO IOTPEUIHOCTh Pe3yiibTaTa ONpeeICHHs

NPEBBIMIEHHS CTOCOOOM TPUTOHOMETPHUYECKOTO HUBEITUPOBAHHUS, €CITU MPEBBIIIICHUE
BBIYUCIICHO

o ¢popmyie

(80)

rae , d = 153,84 M — ropu3oHTAILHOE TTPOJIOKEHNE TUHUN MECTHOCTH,

M3MEPEHHOE C OTHOCUTEIBHOU NorpemHocTbio 1:2000, v =+ 3° 13" - yron HakjI0Ha JIMHUN

BU3UPOBAHUS, U3MEPEHHBIN CO CpeIHEN KBaIpaTUUECKOM MorpemHocTeio mv = +0,5', 1=
1,47 m —

BbICOTa MpuOOpa (T€010IUTa), U3MEPEHHAs ¢ NMorpemHocThio mi =+ 0,002 M.

1.Bbruucium npessllieHue:

M.

2. OnpenenyM 4acTHbIE IPOU3BOIHBIE GYHKIUU (78) 10 KaXKJJOMY U3 apTyMEHTOB:

3. Ha ocHoBanuu gopmyisl (38) 3anuiiem

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

4. C yuetom

M

BBIYUCITUM

M

1. OxonuarensHo h=+8,12+0,023 M.

2.

3anaua 7. B Tpeyronbauke ABC (puc.3 ) paBHOTOYHO H3MEPEHBI TPU yriia B, o, Y U CTOpOHa

AB = c. OnpenenuTs JUIMHBI CTOPOH a U b, cpeiHne KBaApaTUYECKHE U OTHOCUTEIbHBIE

TIOTPEIITHOCTH ATUX CTOPOH, €CIIH: CPETHIE KBAIPATUIECKUE TIOTPEITHOCTH PE3yJIbTaTOB

u3MepeHuil yriaoB paBHbl mP = mo = my =+0,5'; OTHOCUTEIbHAS MOTPELIHOCTH pe3yIbTaTa

MU3MEPEHHMS CTOPOHBI ¢ cocTaBmiia me : ¢=1:2000.

Puc. 3. K pemenuto TpeyronbHuKa

HcxonHble faHHBIE, pe3yJbTaThl BBIYMCIEHUH U OLIEHKAa TOYHOCTH IPUBEJIEHBI B Ta0I. 3.

Tabmuua 3

Pemienue TpeyronbHuKa



Ne

BEp-
[IMH
Pe3yib-
TaThl U3-
MEpEHUI
YIJIOB
ITo-
npas-

KU

o
VYpas-
HEHHBIE

YTJIBI
Cunycsl

yIJIOB
JnmaHbl
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+

0,7
-0,7
180° 00,0
OcHoBHBIE (OPMYITBI:
(81)

(82)



(83)

[Mponuddepenmupyem ypapaenus (82) u (83):

(84)

(85)

Ha ocnoBanuu dopmyn (27) — (40) 3anumem:

(86)

(87)

[Toacrarisis uncIeHHbIE 3HaUYCHUS B ypaBHeHUs (86) u (87), moaydum:
M

M

3anaya 8. OnpenenuTs CpeHUE KBAAPATUUECKHUE ITOIPEIIHOCTH:
- pe3yJIbTaTOB OTAEIbHBIX U3MEPECHHUIA;

- CpeaHUX apu(METHYECKUX 3HAUEHUI U3 Pe3yIbTaTOB JBOWHBIX PABHOTOUHBIX
U3MEPEHUI UTHH CTOPOH TE€OJ0JUTHOTO XO0/1a;

- OTHOCHUTEJIBHBIEC TOTPEITHOCTH ITHX CTOPOH.

Hcxoanbie JaHHBIE U MaTeMaTH4ecKast 00paboTKa pe3ylbTaTOB U3MEPEHUI MTPEICTABICHBI
B Ta011. 4.

Tabnuua 4

OrneHKa TOYHOCTH PE3yIbTATOB IBOMHBIX PABHOTOYHBIX H3MEPEHHMA
Howmepa

CTOPOH

Pe3ynbTaTel

M3MEPEHUN JJIUH

CTOPOH X0J1a, M

1 cpennee, m

d, cMm

dz,

cM

d’,

cM

d'2,

cM

1 mpsimo 1 oGpatHO

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 = +6,1cMm

ml =+4,3cm

ml,cp. =£3,0 cm

[1=X

|[d]]

[[d]]
-27

27

35

307 0,0 185,50
KonTposs :

0=

-4,5¢cm



O06paboTKy pe3ylbTaTOB U3MEPEHUH BBIIOIHSIIOT B CIICAYIONIEH OCIEI0BATEIbHOCTH.

1. B xoonku 2 1 3 TaOauIBl 4 BEIMUCHIBAIOT W3 MOJIEBBIX KYPHAJIOB PE3YJIbTATHI |

U3MEPEHUM IJIUH CTOPOH.

2. Beruucastor cpeanue apudmerndeckue 3HaueHus (1 cp.) u3 pe3ynbraroB | nuamepenuii

K101 CTOPOHBI B IPSIMOM U OOpaTHOM HarpaBJICHUSIX:

cp

psiMo 00OpaTHO

U 3aIlUCBIBAIOT UX B rpady 4.

3. HaxonsT paznoctu npsimo oopatHo (rpada 5) u ux cymmy

4. IlpoBepsitoT BoimoaHeHue ycnoBus | [d ] [<0,25[|d ]| ];

|[[d]1=27;[d|]=35/025[|d|]=8,75;

YcioBue He BBIOJIIHEHO, 3HAYUT OLEHKY TOUHOCTH PE3yJIbTaTOB U3MEPEHUI ClelyeT

BBIMOJIHATH 110 popmyinam (73) — (75).

5. BBIUKCHSIOT BEIMYUHY CUCTEMATHYECKOM MOTPEIIHOCTH pa3HocTeil d:

cM

6. B rpady 7 3anuceiBarot paznoctu d' = d - 0, cBoOOAHBIE OT CHCTEMaTHYECKOU

HOTPEIIHOCTH 0.

7. KBanparts! paznocrteit d'2, ux cymmy [ d'2 | 3aHocsT B rpady 8, KOHTpOIUPYs 3HaYCHHE

CYMMBI 10 (hopmyIie

8. ITo dhopmynam (73) — (75) BBIUUCISIOT CpeJHUE KBAAPATUIECKHIE TOTPEIIHOCTH:

- pa3HOCTEN PE3yJbTaTOB ABOMHBIX PABHOTOYHBIX U3MEPEHUI

cM

- p€3yJIbTaTOB OTAEIbHBIX U3MEPEHUIN

cM

- CpeIHHUX apu(METHYECKUX 3HAUCHUH U3 PE3YIIbTaTOB TBOMHBIX

PaBHOTOYHBIX U3MEpPEHUN

cM

9. B rpade 9 3anuchIBalOT OTHOCUTENBHBIE MTOTPEIIHOCTH PE3YITATOB U3MEPEHUH,

BBIYHCIIIEMBIE TI0 hopMyIIe

3agaya 9. B T€010IMTHOM X0/1€ paBHO TOYHO U3MEPEHO CEMb FOPU30HTANIBHBIX YIJIOB

JBYMsI IOJTYIIPUEMAaMHU KaKbI U TIOJy4YEeHBbI pe3yIbTaThl 3TUX u3Mepenuit BR,1 u BL,1, rae
BR,1—

3HAYCHHUS YTIIOB, MMOJYYEHHBIX B TIEPBOM IMOIYIIPHEME — IIPU TIOJI0KESHUN BEPTUKAIBHOTO
Kpyra

teononuta cupasa (KII); BL,1 — 3HaueHus yrios, HOJy4YE€HHBIX BO BTOPOM HOJIyIIpHEME —
npu

MOJIOKEHUHU BEPTHKAIBLHOTO Kpyra Teogonuta cinesa (KJI); 1=1, 2, 3,..., n - HOMepa yriioB u
ux

YHCIIO.

OnpenenuTts cpeHUE KBaPaTHUECKUE TOTPEITHOCTH:

mf} — pe3ynbTaToB U3MEPEHUH YIJIOB B MOIYIPHUEMAX;

mp,cp.- cpeaHux apupMETHUECKUX 3HAYCHHI YTII0B B IPHEMax — IO Pa3HOCTSAM
pe3yJbTaToB

JBOMHBIX PAaBHOTOYHBIX U3MEPEHUH YTIIOB B MONMynprueMax. Perenue nmpeacraBieHo B
tabnure 5.

BrruricnieHus BBIMONMHSIIOT B OCIEI0BATEILHOCTH, YKa3aHHOW JIJIsl MPEABIAYIICH 3a/1auH.

Tabmuma 5

Or1ieHKa TOYHOCTH PE3yAbTATOB U3MEPEHUS TOPU30HTATBHBIX YTIIOB

Howmep yriios

Pesynbrarsl uaMepeHui

di=

=BR- BL

di



2

OcHoBHBIE (HOPMYJTBI U

BCIIOMOTaTeJIbHbIE

I BeIunCEHUS

HOJIyTIPUEM

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.

217958,117958,9-0,80,64

3180 01,2 180 00,4 + 0,8 0,64

4 180 08,5 180 08,0 + 0,5 0,25

517946,917/947,4-0,50,25

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 Ob6mas apudmernueckas cepeauna. Beca pe3ynbraToB u3MepeHuit

[Tycth nMeeTcs ¢pusndeckas BelnduHa (Yo, OTPE30K JIUHHUH, IPEBBIIICHUE U T.I1.), TOYHOE

(ucTHHHOE) 3HaYeHHe KOTOpoil paBHO X. DTa BeIMUMHA U3MEpPEHA paBHOTOUYHO N pa3

HECKOJIbKUMH CEPUSIMU U MOJTyYEHBI Pe3yJIbTaTHI 1j

(1), oTux uamepenuit. 3necr i=1, 2, 3,..., Kk -

HOMepa cepuil U3MepeHHi U ux uucio; j =1, 2, 3,..., ni — HoMepa U3MEpPEeHUN B KX 101
CepUHU U UX

YHCIIO.

[Tpumem, 4TO YKCIIO U3MEPEHUH Nni B KAXKIOW CEpUU HEOITMHAKOBO, T.€.

(88)

O0603HaunM CPEHIOI KBaIPATHUECKYIO MOTPEIIHOCTh PE3yJIbTaToB 1j

(1) paBHOTOUHBIX

u3MepeHuil uepes W B kaxxaoii cepun MOKHO OTpeeTuTh Hauboiee TOYHOE 110
BEPOSATHOCTH

3Ha4YeHHe pe3yJsibTaTa Xi, Kak cpe/iHee apu(pMeTUIeCcKoe U3 pe3ynbTaroB lj

(1) paBHOTOUHBIX

WU3MEPECHUI:

(89)

U UX CpeJlHUE KBapaTUYECKUE MOrPEUTHOCTH

(90)

Benuuuzsl X1 - pe3yabTaThl HEPAaBHOTOYHBIX U3MEPEHUH, 17151 KOTOPBIX

(91)



no yciosuio (88). Bo3nukaer 3a1a4a, Kak 1o pe3yabTaraM Xi HepaBHOTOYHBIX
W3MEpPEHUI

HaiiTu HanboJiee TOYHOE IO BEPOSITHOCTH 3HAUEeHUE n3MepsieMoil BennanHbl XO0.

Taxk kax lj

(1) - pe3yIbTaTHl PABHOTOYHBIX U3MEPEHHH, TO BeposiTHeimee 3HaueHne X0 u3

STUX PE3YJIbTATOB PABHO

(92)

B cBoto ouepep,

(93)

C yuetrom (93) paBenctBo (92) nepenuiieM B BUJIE

(94)

O603HauuB

(95)

MOJIy4YUM

(96)

N3 Beipaxenus (90) BuguMm, 4to

(97)

[ToacraBuM 3HaUeHUs 715 ni B paBeHCTBA (94), (97):

(98)

Bennuunsl

(99)

HA3bIBAIOT BECaMH PE3YJIbTaTOB X1 HEPABHOTOYHBIX U3MEPEHUI.

C yuetom (99) Beipaskenue (98) nmpumMeT BUI

(100)

Bemmuuny X0 , Berancisiemyro o gopmyse (100) HazpBaroT 00mieit apudmernaeckoit

CEpEeIMHON, CPETHUM BECOBBIM, UJIM CPEIHEB3BEIICHHBIM 3HAUEHUEM OIPEAEISIEMOM
BEITUYUHBI U3

pPEe3yNbTAaTOB HEPABHOTOYHBIX U3MEPEHU.

Benuuunna o6meii apudmMeTnueckoi cepeHbl He U3MEHUTCS, €CJIM BCE BECa U3BMEHHUTH B

OJIMHAKOBOE YUCIIO pa3. DTUM CBONCTBOM CIIEIYET MOJIb30BaThCS AJIS YIPOILIEHUS
BBIYMCIICHHIA.

Ha npaktuke o0myro apudMeTnyeckyro cepeiMHy dale BCEro BRIUUCISIIOT Mo hopMyIie

(101)

KOTOpasi MOJy4y€Ha U3 CIEAYIOIINX PACCYKICHUM.

B psany pe3ynbTaToB X1 HEpaBHOTOYHBIX U3MEPEHUM BhIOEpEM HAaMMEHBIITUH 10
abCoMIOTHON

BEJTMYMHE U TIPUMEM €T0 B KaueCTBE NMPUOIMKEHHOTO 3HAYCHHUSI HCKOMOUM BEJIMYHUHBI, T.€.

(102)

O6pazyem pPa3HOCTH

(103)

YMHOKHB 00€ 4acTH 3TOT0 paBEHCTBA Ha COOTBETCTBYIOIINE Beca Pi , HOTYyUYUM

(104)

Haiinem cymmy ypaBuennii (102) u pa3zaenum ee Ha [ pi |

(105)

Ho

TOTa

, T.€. mosryaeHa gopmyma (101).

1.5.2 CpenHsist KBaipaTU4ecKasi MOTPENTHOCTh €IMHUIIBI Beca

Ha ocrHoBanuu dhopmyssr (99) MOKHO caenaTh BBIBOJI, YTO BeCca PE3yIbTaTOB U3MEPEHUN —

MOJIOKUTEIBHBIC YHCIIa, 00pATHO MPOMOPLIHUOHATILHBIE KBaIpaTaM CPEIHUX
KBaJIpaTHYECKUX

MOTPELTHOCTEH 3TUX PE3YTbTATOB.

[TycTh B psimy pe3ynbTaToOB H3MEPEHUH X1 CYIIIECTBYET TaKOH Xj , BEC KOTOPOTO paBeH



eauHMIIe, T.€. pj = 1.

Torna

u

(106)

BennunHy Ha3bIBaIOT CpeHEN KBaAPAaTUYECKON ITOIPEIIHOCTBIO EUHULIBI BECa

WM CpeHEN KBaJIpaTHUeCKOM MOrPEIIHOCThIO pe3ysibTaTa U3MEPEHHs, BEC KOTOPOTO PaBeH

SHUIIE.

N3 Beipaxenus (99) BUIHO TaKKe, 4TO

(107)

WIH

(108)

(109)

1.5.3 Cpennsist KBaapaTU4ecKasi MOTPEIIHOCTh U Bec 001Iei apudMeTndecKoit

CepeIHbI

Ilycts x1, X2, X3, ... , Xn — pe3ynbTaThl HEPABHOTOUHBIX U3MepeHuit; pl, p2, p3, ..., pn —
Beca

ATUX PE3yIbTaTOB.

Torna

(110)

0O603HaUNM

,rnei=1,2,3, ..., n. Cyderom o6o3HaueHus popmyina (110)

PUMET BUJ

(111)

CornacHo ¢ (42) MOXXHO 3amucaTh

(112)

Ho

Torja

(113)

W

(114)

T.€. CPEIHSS KBaJpaTHIeCKasi MOTPENTHOCTh 00IIeH apuMeTHIecKoi cepeIuHbl paBHA

OTHOHOUIEHUIO CPEAHEN KBAIpaTUYECKOM MOTPEIIHOCTH €UHUIBI BECa K KOPHIO
KBaJJpaTHOMY

13 CYMMBI BECOB PE3YJIbTATOB U3MEPEHUM.

Ha ocnoBanuu ¢popmyn (99) u (114) umeem

(115)

Taxum o6pa3om, Bec o01ei apruMeTHIECKON CEpeIMHBI PAaBEH CyMME BECOB PE3YJIbTATOB

HEpPaBHOTOUYHBIX U3MEPEHUH, U3 KOTOPHIX OHA ONpe/IeeHa.

1.5.4 Boluucnenue cpeiHel KBaapaTUYECKOM MOTPENTHOCTH €IMHMIIBI BECa

PaccMoTpuM criocoObI BEIYUCIICHUS CpEeTHEN KBaIPaTUYECKON MOTPEITHOCTH €TUHUIIBI

Beca, MPUMEHSIEMBIE B T€0JIE3MYECKON MPAKTHKE.

1. Beluucnenue p npu yCTaHOBJICHUH BECOB IO U3BECTHBIM CPEIHUM

KBaJpaTUYECKUM MOTPEMIHOCTSAM M Pe3yJIbTaTOB U3MEPEeHU. Beca pe3ynbratos
U3MEPEHUMN

B 9TOM CJIy4ae yCTaHaBIMBAIOT M0 GopmyIie

(116)

B KOTOPOH KO3(DPUITMEHT C HA3HAYAETCS C TAKUM PACYETOM, YTOOBI 3HAYEHUS BECOB Pi

OBLIO ONM3KUM K erHUIe. Torna | BEIYUCISIOT U3 BBIPAXKECHUS

(117)

2. BoiuucieHue | 1o U3BECTHBIM CPEITHUM KBaJIPATHUYECKUM MOTPEITHOCTSIM U BECcam

OJIHOPOJHBIX PE3YJIBTATOB U3MEPEHUH BBIMOIHSIOT 110 hopMyIie

(118)

raei=1,2,3,... , n; n — 9YUCI0 U3MEPEHUH, 1T KOTOPHIX U3BECTHBI Mi U Pi .



3. Briuncnenue | o U3BECTHBIM UCTHUHHBIM CIIy4aiHBIM MOTPEIHOCTAM Al (pyHKITHI

U3MEPEHHBIX BEJIMUUH U UX BECaM pi :

(119)

VcTuHHBIE CllyyailHble TOrpeIHOCTH (PYHKIMI pe3yIbTaTOB U3MEPEHUI HAa3bIBAIOT

HEBS3KaMHU M 0003HAYAIOT:

a) fB — yrioBas HeBs3ka B 3aMKHYTOM MHOTI'OYT'OJIbHUKE, BEIUUCIIAEMAs 110 popMmyIie

(120)

I7ie N — YUCII0 BHYTPEHHUX YIJIOB MHOTOYI'OJIbHUKA, P31 - pe3yJIbTaThl U3MEPEHUN YIJIOB;

0) ® - yriioBas HEBSI3Ka B TPEYTOJIbHUKE, KOTOPYIO HAXOJAT U3 BBIPAKEHUS

(121)

rze PBi - pe3yabTaThl U3MEPEHUN BHYTPEHHUX YIIIOB TPEYTOJIbHUKA;

¢) fx u fy - HeBA3KM B IpUpAILEHUSIX KOOPIUHAT IOJIUTOHOMETPUUYECKUX HIIU T€OI0JIUTHBIX

XO/JIOB, OIpeiesIieMbIe TI0 (hopMyIam

KHHUKH (122)

rae [1x u [y - BBIYMCIIEHHBIE IPUPALICHUS KOOpAUHAT; XK, YK U XH, YH - KOOpJAUHATHI

OTIOPHBIX I€0JIE3NUYECKUX ITYHKTOB B KOHLIE M Hadaje X0a;

r) fh — BeICOTHAsI HEBSI3KAa HUBEIMPHOTO X0/1a, 3HAUEHUE KOTOPOU BBIYUCIISAIOT 110 popMyIie

K H (123)

rze h — 3HaYeHus cpeAHUX MpeBbIIeHNH Ha cTannusaX; Hk, HH - BBICOTHBIE OTMETKH

perepoB B KOHILIE M Hayajie HUBEIUPHOIO X0/1a.

4. BolunciieHue [ 110 BEPOSATHEHIINM MTOTPEIIHOCTSIM U Pe3yIbTaTOB U3MEPEHUH, T.€. 110

BHYTPEHHEH CXOJUMOCTH PE3yIbTaTOB

(124)

raei=1,2,3,...,n — HOMepa U YUCIIO U3MEPEHUH, p1 — Beca pe3yJIbTaToB.

1.5.5 Beruncienue BecoB GyHKINUN HE3aBUCHUMBIX apTyMEHTOB

Nmeem ¢yHKIHIO

(125)

Y B€Ca apryMEHTOB

Ha ocnoBanuu popmynsl (39) MOxKHO HamucaTh

(126)

Paznenum o6Ge yacTu 3TOTO paBeHCTBA HA U2:

(127)

U, YIUTHIBAs, UTO

, OKOHYATEJIbHO 3allNIIEM

(128)

1.5.6 TTopsiiok MaTeMaTH4ecKoil 00pabOTKH pe3yabTaTOB HEPABHOTOUHBIX

HU3MEPEHUMN

3anaua 10. ITycts, U1 onpeaeneHus BEICOTHI TpyHTOBOTO penepa Ne29 (cm.puc. 4) ot

dbyamameHTaIBHBIX pernepoB Ne 23 24 u 43 10 onpenensieMoro pernepa npoioKeHO TPH

HUBEJIMPHBIX X0/1a. TpelyeTcs 1o pe3ynpTaraM TpeX HEPaBHOTOUHBIX 3HAUEHHUH BBHICOTHI
penepa

Ne29 monmyunts Hanbosiee TOUHOE 3HaYEHHE BBICOTHI 3TOTO pernepa. BrICOThI HCXOHBIX
penepoB

cuuTaTh 6e30mM00UHBIMU. MICXOHbIE TaHHbIE U PE3YJIbTAThl BBIYMCICHUN TPUBEICHBI B
Tab1. 6

ui.

Tabmauia 6

HcxonHble faHHbIE

Puc. 4. Cxema xonoB

Tabnuua 7

O6paboTka pe3ynbTaTOB HEPABHOTOYHBIX U3MEPECHUM

Howmep

XOI0B 1



BricoThl
peniepa
Ne29 Hi, m
Yucao
CTaHIIMH
n

P

€

MM

Pe,

MM

Pe2

v,

MM

Pv,

MM

Pv2
12345678910
1

2

3
403,895
403,883
403,890

-10,0
0,0

62,5
70,1

0,0

H

HO

Hox

)
403,883



403,8904

403,890

+0,4 MM

¥ 5,93 +19 +44,0 458,0 -2 +2,5

132,6

MM MM MM

O0paboTKy pe3yabTaTOB HEPABHOTOUYHBIX U3MEPEHHH BBIMOJIHSIOT B CIICIYIOIICH
H0CJIEI0BATEIbHOCTH:

1. B rpade 1 Tabn. 7 BRIMUCHIBAIOT U3 Ta0Jl. 6 HOMEpa HUBEIUPHBIX XOJI0B (CM. puc. 4), B
rpade 2 — BbICOTHI periepa Ne29, rmonydeHHbIe TPHU MPOJIOKEHUN HUBEITUPHBIX X0/10B 1, 2, 3.
2. Beibupatot npubmmkenHoe 3naueHue H' BoicoTsl penepa Ne29 kak naumensinee u3 Hi ,
T.e. H" = Hi, min , B Hamewm ciryqae H” = 403,883 M.

3. B rpady 3 3aHOCAT UMCIIO CTAHIIMIA N B KaXKI0M HUBEIUPHOM XOJIE.

4. B yerBepToil rpade 3anuchBatOT Beca Pi pe3ynpTaToB U3MepeHHid 11 KaX10ro X044,
BBIUHCIISIEMBIE TIO (hopMyIie

(129)

Howmepa xonoB Breicotsl periepa Ne 29 Hi, M Yuncio cTtanmnuii B xonax n

1403.895 4

2 403.883 7

3403.890 5

rae A =10 - koo unment, 3HaueHNue KOTOPOTO BRIOMPAIOT TAKMM 00pa3oM, 4TOOBI
BEJIMYMHBI BECOB OBbLIN OJM3KUMHU K €AMHUIIE.

®opmyna (129) nonydeHa U3 caeAyoOMUX paccyxaeHuil. Cunrtas pe3yabTaThl OIpeieIeHus
npeBblleHust h Ha K01 j—H CTaHIMKM PaBHOTOYHBIMH, IPUMEM B Ka4eCTBE BECOB Pj 3TUX
pe3yabTaTOB YUCIIO A, T.€.

(130)

rae mh — cpenHsis KBagpaTHYecKas OTPEIIHOCTh ONPEICICHUS MPEBIIICHUI Ha CTAHIIUH.
Beca pe3ynbTaToB onpeseneHust BEICOTHI penepa Ne29 B ka10M 1-M HUBEIMPHOM XO0j1€
paBHBI

(131)

TJIe - CPEIHIE KBaPaTUIECKUE TIOTPEITHOCTH OMPEICTICHHSI BRICOTHI

perniepa Ne29 B kax/10M HUBEIMPHOM XOJI€; Ni — YUCIIO CTAHLIUHN B KaXKIOM XOJIE.

Ha ocnoBanuu dhopmyn (109) Mmoxem 3anucarthb

OTKYy/1a

5. Ykiionenus 3aHocsT B rpady S tadsn. 7.

6. B rpads1 6 1 7 3anuceIBalOT NPOU3BEACHUS

U X CYMMBI.

7. 1o dpopmyne (101) Beruncisiror HauboIee TOYHOE MO BEPOSATHOCTH 3HAYCHHE BBICOTHI
penepa Ne29:

8. 1o 3HaueHue okpyrisatoT A0 0,001 M. BeruucistoT ykIoHEHUs pe3yibTaToB
ornpezeneHus BbICOThI periepa Ne29 1o kax10My X0y OT OKPYTJIIEHHOTO 3HaYeHHsI 0011ei
apu(MeTHUECKON CepeIUHBI, T.€. , KOTOPBIE 3alUCHIBaIOT B Tpady 8.

9. B rpadax 9 u 10 nony4aroT npon3BeaeHUS

, IX CYyMMBI C

KOHTpOJIEM

, TJIe MM -

MOTPEIIHOCTh OKPYIJIeHUs 001Iel apupMeTH4ecKon cepeIuHbI.

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

- CPEIHIOI0 KBAIPATHUYECKYIO TIOTPEIIHOCTD €IMHUIIBI BECa

- CPEIHIOI0 KBAJAPATHUYECKYIO MOTPEIIHOCTH 0011ei aprudMeTnieckoil cepe bl

rzae N — 4uClio HUBEIUPHBIX XO0B.

11. CpenHioro KBapaTUYECKYIO IOTPEIIHOCTD OIIPEIEICHMSI IPEBBIILIEHUI Ha KayKI0U
CTAHLIUU HAXOIAT U3 BBIPAXKEHUS



12. To popmyne
BBIYHCIIAIOT CPEeTHIE KBAIPATUIECKUE OTPEITHOCTH
orpeesieHus BBICOTHI periepa Ne29 1o Kax7joMy HUBEJIUPHOMY X0y

13. OxkoHuaTenbHOE 3HaYEHHUE BBICOTHI perepa Ne29 3anuchiBalOT B BUJIE



