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Pabouas mporpamma paccMoTpeHa 1 0100peHa Ha 3acenanuu kagenpsl ['eonorun,
MapKUIEHAEPCKOro Jieja U 000ralleH s NOJIEe3HbIX HCKOMAEMbIX
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JIner akTyanusanuu padoyeil nporpaMmsl

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

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

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

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

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

[Iporokon ot 20 . Ne

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

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

[Iporokon ot 20 . Ne

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

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

[Iporokom ot 20 . Ne

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

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

[Iporokom ot 20 . Ne

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

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

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Jlns rTopHOTO MHXKEHEpa-MapKIIehaepa MareMarndeckass oOpaboTka MapKIIeHaepcKo-
reo0JIe3NYEeCKOi U TOPHO-TEOJIOrHUECKON HH(POPMAIINH SIBISIETCS BaKHEHIIeH U3 JUCIUILIUH.
[IpaBmibHO 00paboTaHHBIE MapKIIEHAEpCKUEe M3MEpPEeHHsT — OJHAa W3 MPEANOChUIOK
paroHagbHON U 6e30macHoi pa3paboTKU MECTOPOKACHHUS.

[lenbto mpenojaBaHusi AUCHUIUIMHBI SBIISETCS (GOPMUPOBAHUE Y CTYACHTOB MPOYHBIX
3HAHUA O XapakTepe M OCOOCHHOCTSIX OOpaOOTKM pa3iIMyYHBIX BHJIOB MapKIIeHaepcKo-
reojie3nd4eckoil nH(OpMaLUY, TPUBUTHS HABBIKOB BBIIIOJIHEHUS HEOOXOJUMBIX BBIYUCICHUH.

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

Jucuunnuna Teopust omuO0OK ¥ ypaBHUTEIbHBIC BEIYUCIICHUS BXOJUT B 4aCTh Y4€OHOTO
wiaHa (HOpMUPYEMYIO0 YYaCTHHKaMH OOpa30BaTENbHBIX OTHOIICHUH  00pa3oBaTeNbHOU
IIPOTPaMMBI.

Jnsg  u3yyeHMs — JUCUMIUIMHBI  HEOOXOAWMBI  3HaHUA  (YMEHHs, BIIAJICHUSA),
c(OpMHPOBAHHBIE B pPe3yJIbTaTe U3YUEHUs TUCLMILUIMH/ IPAKTUK:

Teopust BEpOATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA

Briciiasg MaTemaTHka

HHupopmMalinoHHbIE TEXHOJIOTUN

I'eone3us u Mapkiueinepus

MaremaTtnueckast 00paboTKa pe3yabTaToB U3MEPEHUN

Mapkuieliepckue paboThl MPU OTKPHITOM pa3pabOTKE MECTOPOXKICHHUM TOJIE3HBIX
HCKOIIAeMBIX

Mapkuelinepckue paboThl MPU MOA3EMHOM pa3pabOTKE MECTOPOXKICHHM TOJIE3HBIX
HCKOIIAeMBbIX

3HaHus (YMEHUs, BJIaJIEHUs), OJyYE€HHbIE IPU U3YUYE€HUHU JAHHON TUCIUIUIMHBI OynyT
HEOOXOIMMBI JUIsl U3YyUEHUS] TUCHUIUINH/TIPAKTUK:

Beicmas reonesus

MOHUTOPHHT CABMKEHUH U lehopMaluii, Te€0IMHaAMUYECKUE TTOJTUTOHBI

Mapkuieiinepckoe obecrieueHue He(hTerazoBoro Nponu3BoACTBA

IToaroToBka K ciade u caada rocyJapCTBEHHOTO K3aMeHa

Mapkuieiiiepckoe odecriedeHrie 6€30MacHOCTH BEACHUSI TOPHBIX paboT

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IJIAHMPYeMble pe3yJIbTaThbl 00yueHus

B pesynbrare ocBoeHus nucuuiuinebl (Moayns) «Teopust ommOOK U ypaBHUTENIbHbIE
BBIYHCIICHHS» 00y4JaroIuiics JOKEeH 001a/1aTh CIEeyIOIUMUA KOMIETEHIUSIMHU:

KO,Z[ HHAUKATOpa I/IHIII/IKaTOp JOCTHIKCHUA KOMIICTCHIITNNU

[IK-1 CiocoGeH BBITIOJIHATh HHKCHEPHO-TE€O0IC3NUECKIE U3bICKAHMs, TUIAHUPOBATh Pa3BUTHE
TOPHBIX pabOT, OCYIIECTBIIATH MapKIIEHIEPCKU KOHTPOJIb COCTOSHUSI TOPHBIX BBIPAOOTOK,
3IaHUM COOPYKEHHMM M 3€MHOM IOBEPXHOCTH Ha BCEX JTalaXx OCBOCHMS W OXpaHbl HEAp C
obecrieueHreM MPOMBIIIIICHHON W SKOJIOTUYECKON O€30MacCHOCTH

IK-1.1 CocraBisieT MPOEKThl NPOU3BOJACTBA MAPKIIEHAEPCKUX M TE€0AE3HMUECKUX
paboT, OCYyIIECTBISAET KOHTPOJIb 32 BHITOJHEHUEM M3BICKATENILCKUX PadOT

I1K-1.2 [Inanupyer pa3BuTHE TOpPHBIX pPabOT M KOHTPOJIUPYET COOTBETCTBUE
(aKTHYECKOro pa3BUTHsI TOPHBIX PA0OT MPOEKTaM U KaJleHJAapHbBIM IIaHaM

I1K-1.3 OO00CHOBBIBAET M UCTIOJIB3YET METO/Ibl TEOMETPU3ALINN U IPOTHO3HUPOBAHUS
pa3MelIeHUs] T0Ka3aTeIeil MECTOPO>KIEHHUS B IPOCTPAHCTBE




[IK-1.4 AHanu3upyeT Y THUIH3UPYET YCIOBHS pa3pabOTKU MECTOPOKICHUN
MI0JIE3HBIX UCKOMAEMBIX JUISl UX KOMIIJIEKCHOTO UCII0JIb30BAHNUS, BBIIIOIHSET
pa3aMyYHbIE OLIEHKU HEAPOIIOIb30BaHMS

I[IK-2 CnocoGeH  BBITONHATH  MapKIICHIEPCKO-TEO/IC3UUYECKUe  pabOThl,  ONPEICIITh
MIPOCTPAHCTBEHHO-BPEMEHHbIE XApAKTEPUCTHKU COCTOSHUS 3€MHOW TIOBEPXHOCTH U HEIp,
TOPHO-TEXHUYECKUX CHUCTEM, TOJ3€MHBIX M HA3eMHBIX COOPYKEHHH U O0TOOpaxarb
MH(OPMAIIHIO B COOTBETCTBUU JACHCTBYIOIIMMH HOPMATUBHBIMU IOKYMEHTAMU

I1K-2.1 Hcnonb3yeT 3aKOHbl M MHbIE HOPMATUBHBIE IPABOBbIE aKThl B 00J1aCTH
IEOJOTUYECKOIO0  W3Y4YEHMs, MHCIIOJIb30BaHUS U OXpaHbl HeAp U
OKpYXarollled Cpeapl; HOPMAaTUBHBIE IIPABOBBIE aKTbl, PYKOBOASILUE,
METOJMYECKME M HOPMATHUBHBIE MaTepHalibl, KacarollUecs IeATEIbHOCTH
MapKIIEHIEPCKON CITyKOBbI;

[1K-2.2 OcymecTBisier He0OXOAUMbIE MapKIICIepCKre KaMepaibHble U MOJIeBbIC
paboThl, opopMIIIET TPOU3BOJACTBEHHYIO JOKYMEHTAIIUIO U OTYETHOCTH

[1K-2.3 Hcnonp3yer  reonH(OpMAMOHHBIE  CHCTEMBI  JUISI  BBITIOJHEHUS
MapKIIEHIEPCKUX paboT
[K-2.4 YcTaHaBIHMBaeT MPUTOTHOCT M'EOIE3NIECKOT0 000PYIOBaHUS U PUOOPOB

K pabote




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

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

HHUCJIIC:

— KOHTaKkTHast pabora — 8,4 akaJ. 4yacos:

— ayIuTOpHas — § akaJl. 4acos;
— BHeayauTopHas — 0,4 akaj. 4acos;
— camocTosTenbHas pabora — 95,7 akaj. 4acos;

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

— MOJTrOTOBKA K 3auéty — 3,9 akaj. yac
®dopma arrecTalyu - 3a4eT

AynuropHas ] o
KOHTaKTHas paboTa E z ®dopma TeKyero
Pasien/ Tema 2 (B akan. yacax) g E‘ Bun KOHTPOJISI Ko
> & © | camocrosTenpHOM |  ycreBaeMOCTH U
JIACIMTUTAHBI N £ = . | xommerennuu
o & paboThI MIPOMEKYTOYHOM
na6. | mpakr. [ €8 aTTecTa
Tex. z2'g TTECTALUH
3aH. 3aH. | O &
1. DneMeHTHI Teopun
MOorpeIHocTel (0mmudoK)
Te0/Ie3NUYECKUX U3MEPEHUN
Nzyuenue MK-1.1. [IK-
OCHOBHOM 1 12 1'.11(,-1 3
1.1 O6mue cBeneHus 06 JIOTIOMHHATEILHOU YcTHbIi orpoc I1K-1.4, TIK-
0,08 3 JIUTEPATYPHI 110
HU3MEPEHMSIX (cobecenoBanue) 2.1, IK-2.2,
THCIHAIUINHE, K2 3. TIK.
KOHCIIEKTa 2 i
TEKITUI '
Nzyuenue MK-1.1. [IK-
OCHOBHOM 1 12 1_'[K’_1 3
1.2 MorpewHocTy 6 AOUOMHHUTCILHON |yt ompoc | TIK-1.4, TIK-
N 0,08 3 JIUTEPATYPHI 110
PEe3yNbTaTOB U3MEpPEHUI (cobecenoBanue) 2.1, IK-2.2,
THCIHIUINHE, K2 3. TIK.
KOHCIIEKTa 2 A:
JeKIUH :
Nzyuenne IK-1.1, TIK-
OCHOBHOW U 1.2, IIK-1.3,
1.3 3agauu Teopun 008 3 JIOTIOJTHUTEIHLHOM VYerHbIi onpoc I1K-1.4, TIK-
MOTPEIIHOCTEN n3MepeHui ' JIUTEPATYpPBI 110 (cobecenoBanue) 2.1, 1IK-2.2,
JUCLUIUINHE, I1K-2.3, TIK-
KOHCIIEKTa 2.4
HWroro no pazaeny 0,24 9
2. PaBHOTOYHbIE U3MEpPEHUS
Msynerivte MK-1.1, TK-
2.1 Beruncnenne Hanboee OCHOBHOW 1 12 1_'[K’_1 3
pouoropopomectt | o | oo | oo | FCLLTC
? 4 . o ! patyp (cobecenoBanme) 2.1, TIK-2.2,
HU3MEpEHHIi OHOU U TO¥ *Ke TUCIATUIAHE, K2 3. K-
BEJIMYMHBI KOHCIIEKTa 2 i
JEKIUI '
HWroro no pazaeny 0,08 4

3. O1eHKa TOYHOCTH




PE3YJIbTAaTOB psi/ia PABHOTOYHBIX

U3MEPEHUH
iiala CI; ?I[/I}ZZZKM OCHOBHOM 1 TIK-1.1, ITK-
Ap JIOMIOJIHUTEILHOM Brinonnenue 1.2, IIK-1.3,
MOTPELIHOCTh Pe3yabTaTa o
JUTEePaTypHI MO TIPaKTHIECKOI TIK-1.4, TIK-
OTJENTbHOTO U3MEPEHUSI. 0,08 0,2 4
MpexembHas i JUCLIUTUINHE, pabots! u pemienue | 2.1, T1K-2.2,
pea KOHCITEKTa 3a7a4 TIK-2.3, TIK-
OTHOCHTEINbHAS N
JIEKIAH 2.4
MOTPELIHOCTH
Msyueriite TK-1.1, TIK-
OCHOBHOH U 12 TIK-1.3
3.2 Beposueiime JOIIOJTHUTENBHOM BLIHOJ'IHCHI/ICV TK-1.4, TIK-
0,08 0,2 4 JIUTEPATYPHI 110 MIPAKTUYECKOM
TOTPeIIHOCTH HCIAILINHE a0O0THI U pEIIEHNE 2.1, IIK-2.2,
A N P TK-2.3, TTK-
KOHCIIEKTa 24
JeKIUI '
HWroro no pazaeny 0,16 0,4 8
4. Ouenka TOUHOCTU (PyHKIUIH
WU3MEPEHHBIX BETUYUH
OCHOBHOM M TIK-1.1, ITK-
4.1 Cpennss JIOMIOJIHUTEILHON Brinonnenue 1.2, IIK-1.3,
KBaJIpaTHdecKast TUTEPaTypPHI IO TIPaKTHIECKOM TIK-1.4, TIK-
0,08 0,2 4
TOTPEIIHOCTh (PYHKIHH JTUCLUTUINHE, pabots! u pemienue | 2.1, T1K-2.2,
001ero Buaa KOHCIIEKTA 3a1a4 TIK-2.3, ITK-
JeKIUI 24
4.2 Cpennsist . Brimonnenue 1.2, IIK-1.3,
JIOTIOJTHUTEIbHON .
KBaJIpaTHdecKast MIPaKTHIECKOM TIK-1.4, TIK-
N 0,08 0,2 4 JIUTEPATYPHI 110
TIOTPENIHOCTD MTPOCTOM pabote! u pemenne | 2.1, TIK-2.2,
. JHCIUTUIAHE,
apu(pMETHIECKOM CepeMHBI 3amaq TIK-2.3, TIK-
KOHCIIEKTa 24
TeKITUI '
. Brinonnenue 1.2, IIK-1.3,
4.3 OueHKa TOYHOCTH JIOTIOJTHUTEJILHOU .
€3yJIbTaTOB YTJIOBBIX 0,08 0,2 4 JUTEepaTypsl MO NPAKTHHCCKOH TIK-1.4, ITK-
pesy N ! ! patyp pabote! u pemenne | 2.1, [IK-2.2,
M3MEPEHUH B TPHAHTYIISIIHA THCIHAIUINHE, sanau I1K-2.3, [TK-
KOHCIIEKTa >4
TEKITUI '
e
. Brinonnenue 1.2, IIK-1.3,
4.4 OueHka TOYHOCTH JIOTIOJTHUTEILHOM -
€3yJIbTaTOB Psifa IBOMHBIX 0,08 0,2 4 JUTEPATypBHI IO [TPAKTHHECKOH TIK-1.4, TTK-
p N ' ' pabortsl u pemenne | 2.1, ITK-2.2,
PaBHOTOYHBIX M3MEPEHHI THCIHIUIAHE, sanaq T1K-2.3, [TK-
KOHCIIEKTa 24
JIEKIIUHI '
HWroro no pazneny 0,32 0,8 16
5. HepaBHOTOUYHBIE U3MEPEHHUS
Msyuenine IK-1.1, TIK-
OCHOBHO# U 12 1IK-13
5.1 O6was apudmerrueckas JIOTTOJTHUTEILHOM Brinonnenue H'K’_l 4 HK-
cepenuHa. Beca 0,08 0,2 3 JIUTEPATYPHI 110 MPaKTHYECKUX 21 1'[K’2 2
Pe3yabTAaTOB U3MEPECHUI THCIHIUIAHE, pabor T1K-2.3, [TK-
KOHCIIEKTa 24
JIEKIIUHI '
Uzyuenne TIK-1.1, TIK-
OCHOBHOM 1 1.2, IIK-1.3,
5.2 Cpennsist . Beinonnenue
JIOTIOJTHUTEILHOM TIK-1.4, ITK-
KBaJIpaTHYeCKas 0,08 0,2 3 MIPAaKTHYECKUX 29
MOTPEIIHOCTh €JMHUIIBI Beca fIUTCPATYPBI 0 pabor 2.1, 1IK-2.2,
JIUCLHILINHE, TIK-2.3, TIK-
KOHCIIEKTa 24




JICKIUI

Nzyuenne

OCHOBHOM M TIK-1.1, TTK-
5.3 Cpennss . 1.2, ITIK-1.3,
JIOTIOJIHUTEIBHOMI Brlimonnenune
KBa/IpaTiccKa 0,08 0,2 4 JIUTEPATypPHI MO MPaKTHICCKUX TIK-1.4, TTK-
MOTPEIIHOCTh U BeC 001Ien ! ! LIS aGor 2.1, IIK-2.2,
apu(METHIECKOM CepeIMHBI et ’ p IK-2.3, TIK-
KOHCIIEKTa >4
JIEKITAIA '
5.4 Boruucnenue cpeaneit . 1.2, TIK-1.3,
N JOTOJHUTEIBHOM Brlimonnenune
KBaJIpaTHYECKON [IK-1.4, TIK-
0,08 0,2 4 JIMTEpaTyphI O MPaKTHYECKHX
MOTPEIIHOCTH €IMHULIBI 601 2.1, 1IK-2.2,
Beca AUMCTIHITLIS, ba TK-2.3, TIK-
KOHCIIEKTa 54
JIEKITAIA '
Wzyuenue MK-1.1. TIK-
OCHOBHOM M 12 1'.[K,-1 3
5.5 Brunciienue BECOB JIOTIOTHUTEIHHOM Brimonuerune H.K’-I 4 HK]
(hyHKIMH HE3aBUCHUMBIX 0,08 0,3 4 JTUTEPATYPHI 110 MIPAKTUYECKUAX 21 1_'[K’_2 5
apryMEeHTOB JTUCITUTITAHE, pabor H'K’-Z 3 HK
KOHCTICKTa 2 A:
JICKIIUHA :
HWroro no pazaeny 0,4 1,1 18
6. OCHOBBI METO]a HAMMEHBIITNX
KBaJIpaToB
Wzyuenue MK-1.1. TIK-
OCHOBHOM M 12 1'.[K,-1 3
6.1 3agaua COBMECTHOTO JIOTIOJIHUTEILHOM Brimonanenue H'K’_l 4 HK]
YpaBHHBAHUA HECKOJIBKUX 0,08 0,3 4 JIUTEPATYpPBI 110 MPaKTUYECKUX 71 1_'[K’_2 5
HW3MEpPEHHBIX BEITNIHH JUCITUTUTAHE, pabot H'K’_2 3 HK‘-
KOHCIICKTa 2 i
JIEKITAHA '
Wzyuenne MK-1.1. [IK-
OCHOBHOM M 12 1_'[[&_1 3
6.2 Tpusn (criocod) JIOTIOJIHUTEIHHOM Brimonnenune ITK-1.4, TTK-
0,08 0,3 4 JIUTEPATYPHI 110 MIPAKTUYECKUAX
HaUMEHBIIUX KBapaTOB 2.1, IIK-2.2,
JTUCIUILINHE, pabor K2 3. TIK.
KOHCIICKTa 2 A:
JICKIUH ’
Nzyuenue MK-1.1. [IK-
OCHOBHOM H 12 1_'[K’_1 3
6.3 KoppenartHslii cioco6 JIOTIOJTHATCIILHOH Brmomenue IIK-1.4, TIK-
0,08 0,3 4 JIUTEPATYPHI 110 MPAKTUYCCKUAX
YpaBHUBaHUSA 2.1, IK-2.2,
JIUCIUTIIINHE, pabor K2 3. TIK-
KOHCIIEKTa 2 A:
JICKIIUH :
Nsyuenue MK-1.1. [IK-
OCHOBHOM 1 12 1_'[K’_1 3
6.4 TapameTpiacciuii JIOTIOJIHUTEIBHOM Brlimonnenune TTK-1.4, TTK-
0,08 0,3 4 JUTEPaTyphl MO HPaKTUIECKHX
croco0 ypaBHUBaHUS 2.1, TIK-2.2,
JIUCIUTIINHE, pabor K2 3. TIK-
KOHCIIEKTa 2 A:
JIEKIIUHI ’
Msyuenne TK-1.1, TIK-
OCHOBHOM U 1.2 1IK-1.3
6.5 Breluncnenue JIOTIOJTHUATEIHLHOM Brinosnnenne . =
IIK-1.4, TIK-
k03¢ urenToB 0,08 0,3 4 JIUTEPATYPHI 110 MIPAKTUYECKUX 1. [IK-2.2
HOPMaJIbHBIX YPaBHEHHIA JTUCITUILINHE, pabor T1K-2.3, TTK-
KOHCIIEKTA >4
JICKIUH '
6.6 KoHTpOb BEIYUCTCHUS 0,08 0,3 4 W3zyuenne Brmonnenne IK-1.1, IK-




OCHOBHOM M

JIOTIOJTHUTEILHOM llﬂ%- IH 411<-1]'-[}3(1-
k03¢ urenTon JIUTEPATypPHI MO MPaKTHICCKUX 21 1'.[K’-2 5
HOPMAJIbHBIX YPaBHEHUH JUCLUILINHE, pabor . -
KOHCIIEKTa TK 22'34 1K
TeKIUI '
Mayriextite MK-1.1, TIK-
OCHOBHOI1 1 >
. 1.2, TIK-1.3
JIOTIOJTHUTENIbHOM Brinonnenue ’ '
6'15;2:{3;“6 HOpMaIbHBIX 0,08 0,4 47 JIUTEPATYPHI 110 TIPAKTUYECKUX gﬂf IHAL’_I;H;
yp JTUCLIUTUINHE, pabor H'K’-Z 3 HK
KOHCIIEKTa 2 A:
JIEKIHI :
Mayeriie MK-1.1, TTK-
OCHOBHOM 1 12 1'.IK’-1 3
JIOTIOJTHUTENIbHON Brimonnenne . o
2'08 I;Z;:E:ib p?:;:::;ﬁ 0,08 0,5 4 JTUTEPATYPHI 110 MIPAKTUYECKUAX l;[If IHAIZ’_EII;
p M JTUCLIUTUINHE, pabor H'K’-Z 3 HK
KOHCIIEKTa 2 ‘i
JeKIUI :
Msyuene TK-1.1, TIK-
OCHOBHOM 1 12 1'.IK’-1 3
6.9 Cxemsl perenus JTOTIOTHUTETHHON Brimonuenne H.K’-l 4 HK
HOPMAJIbHBIX YPaBHEHUH 110 0,08 05 4 JIUTEPATYpPBI 110 HPaKTUYECKUX 21 1'.[K,-2 2
anroputmy K.®. T"'aycca JTUCLUTUINHE, pabor H'K’_Z 3 HK]
KOHCIIEKTa 2 ‘i
JeKIUI :
Msyuene TK-1.1, TIK-
6.10 Ouenka TOYHOCTH OCHOBHOWH 1.2, [IK-1.3,
HM3MEPEHHBIX BEINIHH U X AOLOIHHTEIEHOY Bemonnenne I1K-1.4, I1IK-
. 0,08 05 4 JIUTEPaTyphl MO HPaKTUYECKUX o
(hyHKUUE TpH ypaBHUBAHUH . aGor 2.1, TIK-2.2,
KOppEeTaTHBIM CII0CO00M A ’ p [IK-2.3, TIK-
KOHCIIEKTa >4
TeKITUI '
IK-1.1, TIK-
1.2, TIK-1.3,
IK-1.4, IIK-
6.11 BHKP 2.1, TIK-2.2,
IK-2.3, TK-
2.4
MK-1.1, IK-
1.2, TIK-1.3,
ITK-1.4, TIK-
6.12 3auer 2.1, TIK-2.2,
ITK-2.3, TIK-
2.4
Hroro no pasaeny 0,8 3,7 40,7
Hroro 3a cemectp 2 6 95,7 3a4ET
Uroro no aucuuruinee 2 6 95,7 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jns  peanuzani  OPEAYCMOTPEHHBIX BUIOB Y4eOHOHM pabOTbI B KauecTBe
0o0pa3oBaTeNbHBIX TEXHOJIOTMH B mpenofaBaHuu aucuuruinabl  «Teopust ommbOoOK U
YPaBHUTENbHBIE BBIYUCIICHUSA» UCIIOIB3YIOTCS TPAJIULUOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTHH.

Jlekuu MPOXOIAT B TpaauiUMoHHOW (opme. Ha JeKIMHM-KOHCYIbTAIIUH, H3J1araeTcs
HOBBIN MaTepHall, CONPOBOKAAIOIIUICSA BOIIPOCAMU-OTBETAMM 10 TEME JICKLIUH.

[TpakTuyeckue paboThI BHIMOJIHSAIOTCS CTYICHTAMHU 10 BapUaHTaM.

CamocrositenbHass paboTa 3aKIIOYaeTCsl B IMPOPAabOTKE OTIEIbHBIX BOIPOCOB IIPH
M3y4YEHUHN JUCLUUIUIMHBI U IIPU IIOATOTOBKE K Ca4e 3a4eTa.

6 YueOHO-MeTOqUYEeCKOE 0O0ecTedeHHe CAMOCTOATEIBLHOM padoThl 00y4Yaommxcst

[IpencraBieHo B npusaoxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAluN
[IpencraBieHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecnieYeHre TUCHUIINHBI

a) OcHoBHas JuTEpaTypa:

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

2. T'ony6be B.B. T'eome3us. Teopus MmaTemaTHueckoil 0OpaOOTKH TIeo/Ie3MYeCKUX
u3MepeHuil: Yued. s By30B. — M.: MOCKOBCKHI rocy1apCTBEHHbIH YHUBEPCUTET I'€0J€3UN U
kaprorpadun, 2016. 422 c. https://www.elibrary.ru/item.asp?id=30089838

3. JpsxoB, b.H. I'eome3uss [Dnekrponusiii pecypc]: y4ueOnuk / B.H. [IpsikoB. —
OnexktpoH. npaH. — Cankr-IlerepOypr: Jlanp, 2019. — 416 c. — Pexum pgocryna:
https://e.lanbook.com/book/111205 .

0) lonoJiHUTe/ILHAS JIUTEPATypa:

1. Mapkyze, 0. 1. Teopust marematndeckoit 0OpabOTKM IeoIe3NYEeCKUX U3MEPEHUH !
yuebnoe mocodue / 10. U. Mapkyse, B. B. T'ony6e. — Mocksa : Akagemudeckuii [Tpoexr, 2020.
— 247 c¢. — ISBN 978-5-8291-2981-1. — Tekct : oanekTtpoHubii // Jlaup
3NeKTPOHHO-OMbOIoTeynas cucrema. — URL: https://e.lanbook.com/book/132444

2. Ileppuibes, A. A. Teopust maremaTHueckoi 0OpabOTKH T€0/1e3MYECKUX U3MEPEHUI !
yuebHoe mocobue / A. A. TlepomibeB. — Hosocubupck : CI'YBT, 2019. — 80 c¢. — ISBN
978-5-8119-0810-3. — Tekcr : anekrpoHHbIit // JIaHb : 31eKTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/147160

3. benukos, A. b. Matemaruueckast 00paboTKa pe3yabTaToOB re01e3NYECKUX N3MEPEHHH
. yuebHoe mocobue / A. b. benukos, B. B. Cumonsta. — 2-¢ u3a. — Mocksa : MUCHU — MI'CVY,
2016. — 432 c. — ISBN 978-7264-1255-9. — Tekcr : onekrponHsii // JlaHb
3IIEKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/73707.

4. UmxeHepHas reose3ust U reonHpopmatuka. Kparkuit kype : yueonuk / M. 5. Bpbins,
E. C. BoromonoBa, B. A. Koyrusa, b. A. Jlésun ; mon penakuueid B. A. Koyrus. —
Cankr-IlerepOypr : Jlanp, 2015. — 288 c. — ISBN 978-5-8114-1831-2. — Tekcr
anekTpoHHbi /[ JlaHb . JJeKTPOHHO-OMOJmoTeyHas  cumctema. —  URL:
https://e.lanbook.com/book/643245. Macnos A.B., I'opaeeB A.B., barpakos 10.I'. T'eone3us:
yuebnuk. — M.: Konocce, 2006, 598 c.

B) MeTonnuyeckne yKa3aHus:
[IpencraBieHbl B TPUIIOKEHUH 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

r) [IporpammHuoe obecneuenue u UHTepHeT-pecypcebi:
https://www.elibrary.ru/item.asp?id=36292312 I'anesinoB A.B., ['opneeB B.A. Pa3sutne
HAay4YHBIX UJACH B TOpHOM Jeie: Mapkmeiaepusi: HaydyHas MoHorpadus. — ExarepuHOypr:
VYpanbckuii rocy1apcTBEHHbIN TOPHBIN YyHUBEpcUTeT, 2018. 559 c.
https://www.elibrary.ru/item.asp?id=30089838 T'onyoes B.B. T'eome3us. Teopus
MaTeMaTHYeCKON 00pabOTKH Te01e3nYeCKiX U3MepeHuit: Yueb. s By30B. — M.: MOCKOBCKHi
rOCy/IapCTBEHHBIN YHUBEPCUTET reojie3un U kaprorpaduu, 2016. 422 ¢
https://e.lanbook.com/book/111205 [IesikoB, B.H. I'eome3us [DnexkrpoHHslii pecypc]:
yueOnuk / b.H. [IpsikoB. — Dnexrpon. nan. — Cankt-IletepOypr: Jlans, 2019. — 416 c.

IIporpammHoe oGecnieuenune

HaumenoBanue N
10 Ne norosopa Cpoxk neicTBUS TULIEH3UH
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip cBoOoaHO pactpocTpansemoe 10 6eccpouHO

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI
Hassanue xypca Ccbuika

DnekTpoHHbIe pecypchl Oubmuoreku MITY

. LI Hocopa https://host.megaprolib.net/MP0109/Web

Poccuiickas T'ocynapcrtBeHHass OubOmuoTexa.

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

Hanuonanbaas
uH(popMallMOHHO-aHaIUTHYecKast cucrema —|URL:

Poccuiickuii uHmeke HayuHoro muTupoBanus | https://elibrary.ru/project risc.asp
(PVIHLI)

QHCKTpOHHaSI 63.33 NEpUOANYICCKUX I/I3,[[aHI/II71
East View Information Services, OOO |https://dlib.eastview.com/
«MBUC»

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOYJIs1)

VYyeOHast ayTUuTOpHs JUIs IPOBEICHUS 3aHATUH JIEKIIUOHHOTO THIIA:

TexHnueckue cpeacTBa 00y4eHHUsI, CITyKalllue AJs IpeICcTaBlIeHnus yueOHol nHpopManun
00JIBIION ayAUTOPUH: MYJIbTUMEIUNHBIE CPEJICTBA XPAHEHMUSI, Tepelaul U MPeACTaBICHUS
yueOHoit nadopmanuu. Crennanu3supoBaHHas MeOeb.

VYyeOHast aynuTopus AJig IPOBEACHUS MPAKTUYECKUX 3aHATHH TEKYIIEro
KOHTPOJISI U MPOMEXKYTOUHOM arTecTanuu: TexHuueckue cpeicTBa 00yueHus, CIyKaliuie
11 TIpeicTaBlIeHus yueOHOW nHpopMannu O0JIbIION ayIUTOPUH: MYJIbTUMEUIHbIE
CpeACTBa XpaHEHUs, Nepelaun 1 NpeICTaBIeHs yueOHOH HH(OpMaIiH.
Crnenuanu3upoBaHHas MeOelb.


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://dlib.eastview.com/

VYyeOHast ayuTopusi AJis TPYNIOBBIX U UHAWBUIYaTbHBIX KOHCYIbTAIIUA:
KommerotepHas Texuuka ¢ nakerom MS Office, ¢ moakmouenuem k cetn «AHTEpHET» U €
JOCTYTIOM B 3JIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

Crneunanu3upoBaHHasi MeOelb

[Tomemenue 115 camocTosiTensHOM padoTel: KoMmnbloTepHas TexHuka ¢ maketom MS
Office, ¢ noaxmoyeHueM K cetd «MHTEpHET» U € IOCTYIOM B 3JICKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTeNbHyI0 cpealy yHuBepcuTeTa. Crenranau3upoBaHHas MeOelb.

[Tomemenue s XpaHeHust U poduaakTuyeckoro oocmyxuBanusi: Ctemiaxu
JUIS XpaHEHUsl y4eOHO-HATISAHBIX TOCOOUH 1 y4eOHO-METOAMYECKON TOKYyMEHTAllUN

[Tpunoxxenue 1

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOI padoThl 00y4aK0IIHXCH

AynuropHas caMOCTOSITeNIbHAsE paboTa CTY/IEHTOB Ha MPAKTUYECKUX 3aAHIATUAX

OCYLIECTBIISIETCS 1O KOHTPOJIEM MPENOJaBaTess B BUJIE PEIICHHS 3a]a4 U BHIITOJTHEHUS

YIPA)KHEHHM, KOTOPBIE OIIPENEIAET IIPENO1aBaTellb Il CTYACHTA.

CamocTtosTenbHas paboTa CTYASHTOB OCYIIECTBIISICTCS B BUE YTCHUS JIUTEPATYPHI 110

COOTBETCTBYIOILIEMY pa3Jielly ¢ IPOpabOTKOI MaTeprasia M BBITIOJIHEHUS IOMAITHUX
3a/IaHUM C KOHCYJbTAlMsIMU MIPENOIABATEIIS.

Buabst ®opmMbl KOHTPOJIA

Brmonnenue npaktudyeckux padot [IpoBepka u 3amura padot

[Touck nONOIHUTENBHON HHPOPMALIUH 110

3aJlaHHON TeMe (paboTa ¢

OoubmmorpadguueckuM MaTepruaIaMH,

CIIPAaBOYHHMKAMHU, KaTaJIOTaMH, CIIOBapsMH,

SHIUKJIOMEAUSIMHU )

[TpakTyeckue paboTh

IIpuMepHBIii IepeYeHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:

1. 3agaun nuctunianHbl « Teopust oMOOK U ypaBHUTEIbHbBIE BHIUMCIEHUS

2. Yto moHUMAIOT O] U3MEpEeHHEM (PU3HUECKON BEIIUYUHBI?

3. Kakue n3mepeHus Ha3pIBatOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yro sBaseTcs pe3ysbTaTOM U3MEPEHUs?

5. YTto noHUMaeTcs 1o omuOKoH (MOTPEeIIHOCTBIO) pe3ysibTaTa U3MEPEHUS?

6. Kakue ommbku Ha3bIBAIOTCS rPpyObIMH, CHCTEMAaTUYECKUMH, CITydaiHbIMU?

7. Kak BBIYMCIUTD BEPOATHENIIEE 3HAUYEHNE U3MEPSAEMOU BETUUUHBI IO PE3yJIbTaTaM

MHOTOKPAaTHBIX PaBHOTOYHBIX U3MEPEHUIT?

8. Cpennsis KBaspaTuyeckas OIMOKa pe3yIbTaTOB PAaBHOTOYHBIX U3MEPEHUN: (OPMYITBI

I'aycca, beccenst, Deppepo.

9. Cpennsist kBagpaTuieckas ouroka QyHKIIMA U3MEPEHHBIX BEJINYHMH.

10. CpenHss kBagpaTHUecKasi OIMOKa pe3yJIbTaTOB ABOMHBIX PAaBHOTOYHBIX U3MEPEHUI.

11. Cpennsisa kBaapaTHueckas omnOKa MPoCTON apupMETHUECKON CepearHBbI.

12. Obmras apupmMerndeckas cepenHa.

13. Cpennsia kBagpaTudeckas ommoOKa eTMHULIBI Beca.

14. Cpennsas kBagpaTuueckas ommoka u Bec oo1el apupmMeTHyeckon cepeinHbl.

15. Yto noHnMaeTcs no/i ypaBHUBAaHHEM PE3YIbTaTOB U3MEPEHUI?

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

KPYT'OBBIX IIPUEMOB.

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

18. IIpuHIMIT HAMMEHBIINX KBAJIPATOB.

19. KoppenaTHsliii ciocod ypaBHUBAHHSL.

20. [TapameTpudeckuii cnoco0 ypaBHHBaHUS.



21. Kak cocTaBIIsIIOT yCIOBHBIE ypaBHEHUS?

22. Kak coCTaBISIFOT HOpMaJIbHBIE YPABHEHHS M BBIUUCISIOTCS KO OUITMESHTHI
HOpPMaJIbHbIX

ypaBHEHUI?

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

24. KoHTpOJIb pellIeHHs] HOPMaJIbHBIX YPABHEHUN.

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

CIIOCOOOM.

Ipuio:xxkenne 2

7 OneHo4HbIe CpeACcTBA 1JIsl IPOBeAeHHUs IPOMEKYTOYHOM aTTecTaluu

a) [Inanupyemble pe3yabTaTbl 00y4eHUs U OLIEHOUHbIE CPE/ICTBA JUIsl IPOBEACHUS
IIPOMEKYTOUYHOM aTTECTALUU:

ITpumepHoOE conepkaHue:

CrpyKTypHBII

AJIEMEHT

KOMIIETCHIINH

[Tnanupyemsble pe3ynbTarsl 00yueHus: OLleHOUYHbIE CpeACTBa

ITK-1 Crioco6eH BBINOIHATh HHKEHEPHO-TE0Ie3UUECKUE U3bICKAHUS, IJITaHUPOBATh
pa3BUTHE TOPHBIX PabOT, OCYLIECTBIISATh MAPKIIEHIE€PCKUN KOHTPOJIb

COCTOSIHUS TOPHBIX BBIPAOOTOK, 3/1aHUI COOPYKEHUI U 3eMHOI TOBEPXHOCTH Ha BCEX
ATarax OCBOEHUS U OXpaHbl HEJP ¢ 00ecrieueHneM IIPOMBILIUIEHHOHN U

HKOJIOTUYECKOM Oe30MacHOCTH

IK-1.1

CocrasisieT IpOeKThI IPOU3BOICTBA

MapKIIEHIEPCKUX U T€01€3UUECKUX padoT,

OCYILIECTBIISIET KOHTPOJIb 32 BBITIOJHEHUEM

M3BICKATEIIbCKUX paboT

[TprMepHBIii TepeueHb TEOPETUUECKUX BOIIPOCOB K 3aUETY:

1. 3apaun qucrumuinHbl « Teopust omMOOK U ypaBHUTEIIbHbBIE BHIYMCICHUS

2. YTo NOHUMAIOT O]l U3MEepeHHeM (PU3NIECKON BETUUYHUHBI?

3. Kakue n3mepenus: Ha3bIBatOT NPSIMbIMH, KOCBEHHBIMHU, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yto sBIsIeTCS pE3yJIbTaTOM U3MEPEHHUS?

5. UTo moHUMaeTCs Mo OIUOKOHN (IMTOTrPeIHOCThIO) pe3yiIbTaTa U3MEepeHus?

6. Kakue ommOku Ha3bIBaIOTCS TPYyObIMH, CUCTEMATHUECKUMHU, CITy4aliHBIMU?

7. Kak BBIYMCIUTD BEPOSATHENIIIEE 3HAUCHUE U3MEPSIEMOI BEJIMUUHBI 11O PE3YJIbTaTaM

MHOT'OKPATHBIX PABHOTOYHBIX U3MEPEHUN?

8. CpenHsist KBaJipaTuieckas olIOKa pe3ynbTaTOB PAaBHOTOYHBIX U3MEPEHUi: PopMyIIbI

I'aycca, beccens, @eppepo.

9. Cpennsist kBapaTuyeckas omuoka QyHKIIMH W3MEPEHHBIX BETUYMH.

10. Cpennsiga kBaapaTHueckas OlMOKa pe3yJbTaTOB IBOMHBIX paBHOTOYHBIX U3MEPEHUH.

CrpyKTypHBII

3JIEMEHT

KOMIIETEHIINH

[Tnanupyemsie pe3yabTaTel 00yueHust OLeHOYHbIE CPEICTBA

11. Cpennsas kBagpaTudeckasi oumOka IpocToil apupMeTHIecKoi cepeHbI.

12. O6u1as apudmeTndeckas cepeanHa.

13. Cpenusis kBapaTHUeCcKas OMMUOKa €AMHUIIBI BEca.

14. Cpennsia kBagpaTuueckas ommoKka v Bec 001Ieit apuMeTHIECKO CepeIMHEI.



15. Yto noHnMaeTcs ol ypaBHUBAHUEM PE3YyJIbTaTOB U3MEPEHUI?

16. YpaBHUBaHKE U OIIEHKA TOYHOCTH HAINPABJICHUH, N3MEPEHHBIX HAa CTAHIIUH CITIOCOO0M

KPYTOBBIX IIPUEMOB.

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

18. ITpuHIIMTT HAUMEHBIIUX KBAJIPaTOB.

19. KoppenaTHslii criocod ypaBHUBaHUSI.

20. [TapameTrpuyeckuii cioco0 ypaBHUBAHUSI.

21. Kak cocTaBisifOT yCIOBHBIE YpaBHEHUS?

22. Kak cocTaBIsIOT HOpMaJIbHbBIE YPABHEHHS U BBIYUCIISIOTCS KO QUITMESHTHI
HOPMAaJIbHBIX

ypaBHEHU?

23. Anroput™m K. ®@. "aycca pemieHusi cucTeM HOPMaJIbHbIX YPaBHEHUI?

24. KoHTpOJIb pellIeHUs] HOPMAJIbHBIX YPaBHEHUH.

25. OueHka TOYHOCTH M3MEPEHHBIX BEJIMYUH U UX (PYHKIIUH IPH YpaBHUBAHUH

KOPPEIaTHBIM CIIOCOOOM.

[1K-1.2

[Tnanupyet pa3BUTHE TOPHBIX padbOT U

KOHTPOJIUPYET COOTBETCTBUE (PAKTUUECKOTO

pa3BUTHUS TOPHBIX PAOOT MPOEKTaM U

KaJICHapHBIM IIJIaHaM

[IpuMepHBIii IepeyeHb TEOPETUYECKUX BOIIPOCOB K 3aYETY:

1. 3anaun qucrumuinHbl « Teopust omMOOK U ypaBHUTEIbHbBIE BHIYMCICHUS

2. Yto moHUMAIOT 10T U3MepeHneM (hU3MuecKoi BeTUUUHBI?

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

HEpPaBHOTOYHBIMU?

4. Yro sBAsieTcs pe3ysibTaTOM U3MepeHus?

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

6. Kakue ommOku Ha3bIBalOTCS TPyObIMU, CHCTEMATHUYECKUMHU, CITy4aliHBIMU?

7. Kak BBIYMCIIUTD BEPOSTHENIIIEE 3HAUEHUE U3MEPSAEMOI BEJIMYUHBI IO PE3YJIbTaTaM

MHOTOKPAaTHBIX PAaBHOTOYHBIX U3MEPEHUIT?

CrpyKTypHBII

AIIEMEHT

KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaTsl 00yueHust OlleHOUYHbIE CpeACTBa

8. CpenHsist KBaJipaTudeckas olIMOKa pe3ynbTaTOB PAaBHOTOYHBIX U3MEPEHUi: popMyIIbl

I'aycca, beccenst, @eppepo.

9. Cpennsist kBaipaTuyeckas omnoka QyHKIIMM U3MEPEHHBIX BEJTHMUUH.

10. CpenHsig kBagpaTHueckas OlKnOKa pe3yabTaTOB JBOMHBIX pABHOTOYHBIX U3MEPEHUH.

11. Cpennsas kBagpaTuueckas omrOka mpocToil apupmMeTndeckoil cepeIuHbI.

12. O0uias apupmMernyeckas ceperHa.

13. CpenHsas KkBagpaTHueckas ourrOKa eMHUIIbI Beca.

14. Cpennsig kBagpaTHueckas omnOKa U Bec 001el apupMeTHuecKoil cepeiuHbI.

15. Yto noHnMaeTcs ol ypaBHUBAHUEM PE3YyJIbTaTOB U3MEPEHUI?

16. YpaBHUBaHHE U OIIEHKA TOYHOCTH HAIIPABIICHHIA, N3MEPEHHBIX HA CTAHIIMH CIIOCOOOM

KpPYTOBBIX IPUEMOB.

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

18. ITpyHIIMTT HAUMEHBILUX KBAJIPaTOB.

19. KoppenaTHslii ciocod ypaBHUBaHUSI.

20. [TapameTpuyeckuii cioco0 ypaBHUBaHUSI.

21. Kak cocTaBisifOT yCIOBHBIE YpPaBHEHUS?

22. Kak cocTaBisI0T HOpMaJIbHbIE YPABHEHUS U BBIYUCIISIOTCS KO PUIMEHTHI
HOPMAaJIBHBIX

ypaBHEHHI?

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



24. Kontpous 84} 15pemienrs HOpMadbHBIX YpPaBHEHHH.

25. OneHka TOYHOCTH U3MEPEHHBIX BEJIMYMH U UX (PYHKIIUH IPH YpaBHUBAHUHT

KOppeNaTHBIM CIIOCOOOM.

I1K-1.3

OOGO0CHOBBIBAET U UCHOJIb3YET METOIbI

TFEOMETPU3aLUHU U TPOTHO3UPOBAHUS

pa3MelleHUs [10Ka3aTeIel MECTOPOXKIEHUS B

IIPOCTPAHCTBE

IIpuMepHBIii IIepeYeHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:

1. 3agaun nuctuniarHbl « Teopus omMOOK U ypaBHUTEIbHbBIE BHIUMCICHUS

2. YTO NOHUMAIOT ITOJT U3MEepeHHEeM (PU3NIECKON BETUYUHBI?

3. Kakue n3mepeHus Ha3pIBalOT NPSMBIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEpPaBHOTOYHBIMU?

4. Yto sABisieTcs pe3yJbTaTOM U3MEPEeHUs?

CtpyKTypHBIT

3JIEMEHT

KOMIIETEHIIUU

[Tnanupyemsble pe3yabTaThl 00yueHust OLEeHOYHbIE CPe/ICTBA

5. UTo noHMMaeTCs 1Mo OIUOKOHN (ITOrpelIHOCThIO) pe3yibTaTa U3MEepeHus?

6. Kakue ommOku Ha3bIBaIOTCS TPyObIMH, CUCTEMATUUECKUMHU, CITy4alHBIMU?

7. Kak BBIYMCIIUTD BEPOSATHENIIIEE 3HAUCHUE U3MEPSAEMOM BEIMUUHBI 110 PE3yJIbTaTaM

MHOTOKPAaTHBIX PAaBHOTOYHBIX U3MEPEHUIT?

8. CpenHsist KBaJipaTuyeckas olIMOKa pe3ynbTaTOB PAaBHOTOYHBIX U3MEPEHUil: popMyIIbl

I'aycca, beccenst, @eppepo.

9. Cpennsist kBaipaTudeckas omnoka QyHKIIMY U3MEPEHHBIX BEJTHYUH.

10. CpenHsig kBagpaTHueckas OmKMOKa pe3ybTaTOB IBOMHBIX paBHOTOYHBIX U3MEPEHUH.

11. Cpennsas kBagpaTuueckasi ouOka IpocToil apuMeTHuecKoi cepeHsbl.

12. O0mas apupmMernyeckas cepearHa.

13. CpenHss KBagpaTHUecKasi OUIMOKa eIMHUIIBI Beca.

14. Cpennsig kBaapaTHueckas omnOKa U Bec 001Iel apupMeTHUeCKOl cepeIuHbl.

15. Yto noHnMaeTcs ol ypaBHUBAaHUEM PE3YyJIbTaTOB U3MEPEHUI?

16. YpaBHUBaHNE U OLIEHKAa TOYHOCTH HAIPABJIEHUH, U3MEPEHHBIX HA CTAaHIIUU CIIOCOOOM

KpPYTOBBIX IIPUEMOB.

17. Yto siBNsieTCs YCIOBUEM U MPUYMHON BOZHUKHOBEHUS 3a]]aul ypaBHUBAaHUA?

18. ITpyHIMIT HAUMEHBIIMX KBAJIPaTOB.

19. KoppenaTHslii ciocod ypaBHUBaHMUSL.

20. [TapameTrpuyeckuii cioco0 ypaBHUBaHUS.

21. Kak cocTaBisifOT yCIIOBHBIE YPABHEHUS?

22. Kak cocTaBisl0T HOpMaJIbHbIE YPABHEHUS U BBIYUCIISIOTCS KO HUIIMEHTHI
HOpPMAaJIbHBIX

ypaBHEHH?

23. Anroput™ K. ®. I"aycca penienns cucteM HOpMaJIbHBIX YpaBHEHUIN?

24. KoHTpOJIb pellIeHUs] HOPMAJIBHBIX YPaBHEHUM.

25. O1eHKa TOYHOCTH U3MEPEHHBIX BETMYMH U UX QYHKIUHN NpU ypaBHUBAHUU

KOppeNIaTHBIM CIIOCOOOM.

[1K-1.4 Ananu3upyer u TUIU3UPYET YCIOBUS

pa3pabOTKN MECTOPOKIACHUMN MOJIE3HBIX

[IpuMepHBIii TepeYeHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:

1. 3agaun nuctumanHbl « Teopust olMOOK U ypaBHUTEIbHbBIE BHIUMCICHUS

CTpyKTypHBII

JIEMEHT

KOMIIETCHIINH

[Tnanupyemsble pe3yabTaThl 00yueHust OLeHOYHbBIE CPEICTBA

MCKONIAEMBIX JUISl UX KOMIUIEKCHOTO



VCII0JIb30BaHUs, BBIIIOJIHAET Pa3InyHbIE

OLIEHKH HEJIPONOJIb30BAHUS

2. YTO NOHUMAIOT IOJ1 U3MEpEeHHEM (PU3NIECKON BETUUUHBI?

3. Kakue usmepeHust Ha3blBatOT NIPSIMbIMU, KOCBEHHBIMU, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yto sABisieTcs pe3yJbTaToOM U3MEPEeHUs?

5. UTo mOHMMAETCS MO OIUOKOH (IMTOTPEeIHOCTHIO) Pe3ybTaTa U3MEPEHUS?

6. Kakue ommOKku Ha3bIBAlOTCS rpyObIMH, CHCTEMaTUYECKUMH, CITydyalHbIMU?

7. Kak BBIYMCIIMTH BEPOSTHEHIIEE 3HAYCHUE U3MEPSIEMOU BEJIMUUHEI T10 pe3ylbTaTam

MHOTI'OKPAaTHBIX PABHOTOYHBIX U3MEPEHUNA?

8. CpenHsist KBaipaTuieckasl OlIMOKa pe3ynbTaTOB PABHOTOYHBIX U3MEPEHUi: POpMyIIBI

I"aycca, beccens, @eppepo.

9. Cpennsist kBagpaTudeckas omuoka GyHKIIMH N3MEPEHHBIX BETUYMH.

10. Cpennsia kBagpaTuueckas ommOKka pe3yabTaTOB IBOWHBIX PABHOTOYHBIX U3MEPEHUH.

11. Cpennsas kBagpaTHdecKkasi ommOKa IpocToil apupMeTHIeCKO CepeiHbI.

12. O6uias apupmMernyeckas cepenHa.

13. Cpennsisg kBajpaTHuecKas olnOKa eIMHUIIBI BEca.

14. Cpennss kBagpaTuueckas onOka u Bec o01el apupmMeTHyecKon cepeinHbl.

15. Yro nmoHuMaeTcs 1oJi ypaBHUBaHUEM PE3yIbTATOB U3MEPEHUNA?

16. YpaBHUBaHUE U OLIEHKAa TOYHOCTH HAIPABJIEHUH, U3MEPEHHBIX Ha CTAHIIMU CIIOCOOOM

KPYT'OBBIX IPUEMOB.

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

18. [IpuHIUMIT HAMMEHBIIIUX KBAJIPATOB.

19. KoppenaTHslii criocod ypaBHUBaHHUS.

20. [TapameTrpuyeckuii cnoco0 ypaBHUBaHUS.

21. Kak cocTaBisIfOT yCIIOBHBIE YPaBHEHUSI?

22. Kak cocTaBist0T HOpMallbHbIE YPAaBHEHUS U BBIYUCISIOTCS KO HUIIMEHTHI
HOpPMAaJIbHbBIX

yYpaBHEHHI?

23. Anroput™ K. ®@. I'aycca penieHust CUCTEM HOPMAJIbHBIX ypaBHEHUI?

24. KoHTpOJIb pelIeHUs] HOPMAJIBHBIX YPaBHEHUM.

25. OneHka TOYHOCTH U3MEPEHHBIX BETMYMH U UX (YHKIUHN NpU ypaBHUBAHUU

CrpyKTypHBII

AIIEMEHT

KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaThl 00yueHus: OlleHOUYHbIE CpeACTBa

KOppeNnaTHbIM CIIOCOOOM.

[TK-2 Cnioco6eH BBIOMHATH MapKILeHepCcKo-Teoie3nuecKre paboThl, ONPEeAEsaTh
IIPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTEPUCTUKU COCTOSIHUSI 36MHOM

MOBEPXHOCTHU U HEJIP, FTOPHO-TEXHUUYECKUX CUCTEM, ITOJI3EMHBIX U Ha3€MHBIX COOPYKEHUH 1
oToOpakaTh HH(OPMAIIMIO B COOTBETCTBUH JICHCTBYIOIINMU

HOPMaTUBHBIMH TOKyMEHTaMU

IT1K-2.1 Ucnons3yeT 3aKk0HBI M MHBIE HOPMATHBHbBIE

MIPABOBBIE AKTHI B 00JaCTH F€OJIOTHYECKOTO

W3YYEHHUS, UCIIOJIB30BaHUS U OXPaHbl HEJP U

OKpY’KaroIllel cpeJibl; HOpMaTUBHbBIE IIPABOBbIE

aKTbl, PyKOBOJSIINE, METOAUYECKHUE U

HOpPMaTUBHBIE MaTEPUAJIbl, KaCAIOLTHECS

JeSITeIbHOCTH MapKILEH1epCKOM CITyXKObI;

[IpuMepHBIil NEpeUYeHb TEOPETUUECKUX BOIPOCOB K 3aUETY:

1. 3agaun muctumarHbl « Teopus oMOOK U ypaBHUTEIbHBIC BHIYMCICHUS

2. UTo moHUMAIOT 1MoJ u3MepeHrneM (pru3ndecKor BEeTUINHBI?

3. Kakue nu3mepeHus Ha3pIBatOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEPAaBHOTOYHBIMU?



4. Yro sBasieTCs pe3ysIbTaTOM U3MEpPEHUs?

5. Uto moHUMAETCs 101 OIIMOKOH (ITOTPEUTHOCTHIO) Pe3yJIbTaTa U3MEPECHHS?

6. Kakue ommOku Ha3bIBaIOTCS IPyObIMU, CUCTEMATUUECKUMHU, CITy4alHBIMU?

7. Kak BBIUMCIUTD BepOsTHEHIIEE 3HAUCHUE U3MEPAEMOI BEJIMYMHBI 110 pe3yIbTaTaM

MHOT'OKPaTHBIX PAaBHOTOYHBIX U3MEPEHUIT?

8. CpenHsist KBaJipaTuyeckas olIMOKa pe3ynbTaTOB PAaBHOTOYHBIX U3MEPEHUil: popMyIibl

I'aycca, beccens, @eppepo.

9. Cpennsis kBazpaTudeckas ommoka QyHKIMY U3MEPEHHBIX BEJIHMUYUH.

10. Cpennss kBagpaTHUecKasi OMIMOKa pe3ysIbTaTOB ABOMHBIX PAaBHOTOYHBIX U3MEPEHUI.

11. Cpennsia kBagpaTuueckas omuoKka MpocToi apuhMEeTUIECKONU CePENHBI.

12. O6mas apudpmeTndeckas ceperHa.

13. Cpennsisa kBagpaTuueckas ommOKa eTMHULIBI Beca.

14. Cpennsas kBagpaTuuecKkasi ommoka 1 Bec o0Iel apupMeTHIecKon cepeInHbl.

15. YUto noHrmaeTcs noJi ypaBHUBAHUEM PE3yJIbTaTOB U3MEPECHUIT?

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

KPYT'OBBIX IPUEMOB.

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

CrpyKTypHBII

JJIEMEHT

KOMIIETEHIIUU

[Tnanupyemsble pe3yabTaThl 00yueHust OLEeHOYHbIE CPEe/ICTBA

18. [TpuHIIMTT HAUMEHBIIIUX KBAJIPaTOB.

19. KoppenaTHslii ciocod ypaBHHUBaHHUSI.

20. INapameTpuueckuii crioco0 ypaBHUBAHMUSL.

21. Kak coCTaBIISIIOT yCIOBHBIE YPaBHEHHUS?

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

ypaBHEHU?

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

24. KoHTpOJIb pelleHus] HOpMaJIbHBIX YPaBHEHUH.

25. OueHka TOYHOCTH U3MEPEHHBIX BEIMYUH U UX QYHKIUN NpU YpaBHUBAaHUHU

KOPPEIaTHBIM CIIOCOOOM.

[1K-2.2

OcymiecTBisieT HEOOX0TMMbIE

MapKIIEHIEPCKUE KaMepaIbHbIE U MOJIEBBIE

paboThl, 0OPOpMIISIET TPOU3BOACTBEHHYIO

JIOKYMEHTALMIO U OTYETHOCTh

[IpuMepHBIii TIepeyeHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:

1. 3agaun nuctmmanHbl « Teopust oMOOK U ypaBHUTEIbHbBIE BHIUMCICHUS

2. Y10 moHUMAIOT O U3MEpEeHneM (PU3HUECKON BEITUYUHBI?

3. Kakue nu3mepeHus Ha3pIBatOT NPSMBIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEpPaBHOTOYHBIMH?

4. Yro sBaseTcs pe3ysbTaToOM U3MEPEHUs?

5. YTto nmoHUMaeTcs moj omuOKoH (MOTPEeIIHOCThIO) pe3ysibTaTa U3MEPEHUs?

6. Kakue ommOKu Ha3bIBAIOTCS rPpyObIMH, CHCTEMAaTUYECKUMH, CITy4aiHbIMU?

7. Kak BBIYMCIINTH BEPOSATHENIIEE 3HAYEHUE U3MEPSIEMON BEJIMUMHBI 110 pe3ybTaTam

MHOT'OKPAaTHBIX PaBHOTOYHBIX U3MEPEHUN?

8. CpenHsas KBajpaTHuecKas OlHUOKa pe3yabTaTOB PaBHOTOUYHBIX U3MEpPEHUI: (OpMYIIbI

I'aycca, beccenst, Deppepo.

9. Cpennss kBazipaTudeckas omnoOka QyHKIIMY U3MEPEHHBIX BEJIHMYUH.

10. CpenHssa kBagpaTHUecKasi OMIMOKA pe3yJIbTaTOB ABOMHBIX PAaBHOTOYHBIX U3MEPEHUI.

11. Cpennsia kBagpaTuueckas ommoKka MpocToi apuhMEeTUIECKONU CepeNHBI.

12. Obmras apupmMeTndeckas cepenHa.

13. Cpennsisa kBagpaTudeckas ommOKa eTMHULIBI Beca.



14. Cpennsas kBagpaTuuecKkasi omoka 1 Bec o01el apupmMeTHyeckon cepeinHbl.

CTpyKTypHBII

DJIEMEHT

KOMIIETEHIIUH

[Tnanupyemsbie pe3ynbTarbl 00ydeHus: OLeHOYHbIE CPEeICTBA

15. YUto nmoHrmaeTcs noJi ypaBHUBAHUEM PE3yIbTaTOB U3MEPECHUIT?

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

KPYTOBBIX IPUEMOB.

17. Yto siBnsieTCs YCIOBUEM U IPUYMHON BOZHUKHOBEHUS 33J]a4l YpaBHUBaHUS?

18. [IpuHIMIT HAMMEHBIIIUX KBAJIPATOB.

19. KoppenaTHsliii ciocod ypaBHUBAHHSL.

20. [TapameTpudeckuii cnoco0 ypaBHHBaHUS.

21. Kak coCTaBJIsItOT YCIOBHBIE YpAaBHEHUS?

22. Kak coCTaBIIsil0T HOpMajibHbIe YPAaBHEHUS U BBIYUCIAIOTCS KOA(DPUIIUEHTHI
HOpPMAaJIbHbIX

ypaBHEHU?

23. Anroputm K. ®@. ["aycca pelieHust CUCTEM HOPMAJIbHBIX ypaBHEHUI?

24. KOHTpOJIb pelieHusl HOPMaJIbHBIX YPABHEHUM.

25. O1eHKa TOYHOCTH U3MEPEHHBIX BEIMYUH U UX (QYHKIHI IPU ypaBHUBAHUHU

KOPPEIaTHBIM CIIOCOOOM.

[1K-2.3

Hcnonb3yeT reonHpopmMainoHHbIe CUCTEMBI

JUTSI BBITIOJTHEHUSI MapKIIeHIepCcKuX paboT

IIpuMepHBIii IepeYeHb TEOPETUYECKHUX BOIIPOCOB K 3a4ETY:

1. 3amaun qucrumuinHbl « Teopust omrOOK U ypaBHUTEIbHBIE BHIYUCICHUS

2. Yto noHUMAIOT O] U3MEpEeHnEM (PU3HUECKON BEIUYUHBI?

3. Kakue nu3mepeHus Ha3pIBatOT NPSMbBIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yro sBnseTcs pe3ysIbTaTOM U3MEPEHUs?

5. YTto noHUMaeTcs 1o omuOKoH (MIOTPEeIIHOCThIO) pe3ysibTaTa U3MEPEHUS?

6. Kakue ommOKku Ha3bIBAIOTCS rPpyObIMH, CHCTEMAaTUYECKUMH, CTydyaiHbIMU?

7. Kak BBIYMCIUTDH BEPOATHENIIEE 3HAUEHUE U3MEPSAEMON BETMYMHBI IO pE3yJIbTaTaM

MHOTOKPAaTHBIX PaBHOTOYHBIX U3MEPEHUI?

8. CpenHsas KBajpaTHuecKas OMNOKa pe3yabTaTOB PaBHOTOUYHBIX U3MEpPEHUI: (OPMYJIbI

I'aycca, beccenst, Deppepo.

9. Cpennsist kBagpaTuieckas ouroka QyHKIIMHA U3MEPEHHBIX BEJINYHMH.

10. CpenHsas kBagpaTHUecKas ouIMOKa pe3ysIbTaTOB ABOMHBIX PABHOTOYHBIX U3MEPEHUH.

CrpyKTypHBIH

DIIEMEHT

KOMIIETEHIIUU

[Tnanupyemsble pe3yabTaTel 00yueHust OLeHOYHbIE CPe/ICTBA

11. Cpennssa kBaapaTHueckas omnuOKa MPOCTON apupMETHUECKON CeperHBbI.

12. Obmras apupmMeTndeckas cepenHa.

13. Cpennsiga kBagpaTuueckas ommOKa eTMHULIBI Beca.

14. Cpennsas kBagpaTuueckasi onmoka 1 Bec o01el apupmMeTHyeckon cepeinHbl.

15. YUto noHnMaeTcs noJi ypaBHUBAaHUEM PE3YIbTaTOB U3MEPEHUIT?

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

KPYT'OBBIX IIPUEMOB.

17. Yto sBNsETCS YCIOBUEM U IPUYMHON BOZHUKHOBEHUS 33J]a4l YPaBHUBAHUS?

18. IIpuHIMIT HAMMEHBIIUX KBAJIPATOB.

19. KoppenaTHsiii ciocod ypaBHUBAHHSL.

20. [TapameTpudeckuii cnocod ypaBHHBaHUS.

21. Kak cocTaBIIsIIOT yCIOBHBIE ypaBHEHUSA?



22. Kak cocTaBisI0T HOpMaJIbHbIE YPAaBHEHUS U BBIYUCIISIOTCS KO PUIMEHTHI
HOPMaJIbHBIX

ypaBHEHU?

23. Anroput™m K. ®@. "aycca penieHusi cucTeM HOPMaJIbHBIX YPaBHEHU?

24. KoHTpOJIb pellIeHUs] HOPMAJIbHBIX YPaBHEHUH.

25. OueHka TOYHOCTH M3MEPEHHBIX BEJIMYUH U UX (PYHKITUH TPU YpaBHUBAHUHU

KOppeNaTHBIM CIIOCOOOM.

[1K-2.4

VYcraHaBnMBaeT MPUTOAHOCTb I€01€3MUECKOT0

000py1I0BaHUs U IPUOOPOB K padboTe

IIpuMepHBIii IIepeYeHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:

1. 3agaun nucuunianHbl « Teopus omMOOK U ypaBHUTEIbHbBIE BHIUMCIEHUS

2. YTo NOHMMAIOT 101 U3MEepeHHEeM (hPU3MUECKON BEIINYUHBI?

3. Kakue usmepeHust Ha3blBatOT IPSIMbIMH, KOCBEHHBIMU, PABHOTOUHBIMU U

HEPaBHOTOYHBIMU?

4. Yro sBNseTCA PE3YNbTaTOM U3MEPEHUS?

5. Yrto noHUMaeTcs 1o omuOKoH (OrpeIHOCTbIO) pe3ysibTaTa U3MEpPEHUs?

6. Kakue ommOKku Ha3bIBAIOTCS IPyObIMH, CHCTEMaTUYECKUMHU, CITy4alHbIMU?

7. Kak BBIYMCIUTH BepOsTHEHIICE 3HAUCHUE U3MEPsAEMO BEJIMYMHBI 110 pe3yIbTaTaM

MHOT'OKPAaTHBIX PAaBHOTOYHBIX U3MEPEHUIT?

CrpyKTypHBII

AIIEMEHT

KOMIIETEHIIUU

[Tnanupyemsble pe3ynbTarbl 00yueHust OLleHOUYHbIE CpeACTBa

8. Cpenssist KBaJipaTuyeckas olIMOKa pe3ylbTaTOB paBHOTOYHBIX U3MEPEHUI: (OPMYIIbI

I'aycca, beccenst, @eppepo.

9. Cpennsist kBaipaTudeckas omnoka QyHKIIMY U3MEPEHHBIX BEJTHMYUH.

10. CpenHsig kBagpaTHueckas OlIMOKa pe3yabTaTOB JBOMHBIX pABHOTOYHBIX U3MEPEHUH.

11. Cpennsas kBagpaTuueckas oumOka npocToil apudMeTuieckoil cepeIuHbl.

12. O0uias apupmMernyeckas cepearHa.

13. CpenHss kBagpaTHUecKasi OUIMOKa eIMHUIIBI Beca.

14. Cpennsig kBagpaTHueckas omrOKa U Bec 001el apupMeTHuecKoil cepeiuHbI.

15. Yto noHnMaeTcs ol ypaBHUBAaHUEM PE3YyJIbTaTOB U3MEPEHUI?

16. YpaBHUBaHUE U OLIEHKAa TOYHOCTH HAIPABJIEHUH, U3MEPEHHBIX Ha CTAaHIIUU CIIOCOOOM

KpPYTOBBIX IIPUEMOB.

17. Yto siBNsieTCs YCIOBUEM U MPUYMHON BOZHUKHOBEHUS 3a]]aul ypaBHUBAaHUA?

18. ITpyHIMIT HAUMEHBILIUX KBAJIPaTOB.

19. KoppenaTHslii ciocod ypaBHUBaHUSI.

20. [TapameTrpuyeckuii cnoco0 ypaBHUBAHUS.

21. Kak cOCTaBIISIFOT yCIIOBHBIE YPABHEHHUS?

22. Kak cocTaBis0T HOpMaJIbHbIE YPAaBHEHUS U BBIYUCISIOTCS KO HUIIMEHTHI
HOpPMAaJIbHBIX

ypaBHEHHI?

23. Anroputm K. ®. I'aycca penieHus CuCTeM HOPMAJIbHBIX ypaBHEHUI?

24. KoHTpOJIb pellIeHUs] HOPMAJIBHBIX YPaBHEHUM.

25. O1neHKa TOYHOCTH U3MEPEHHBIX BETUYHH U UX QYHKUIUN IPpHU ypaBHUBAHUU

KOppeNIaTHBIM CIIOCOOOM.

0) [lopsanox npoBeaeHHs MPOMEKYTOUHOM aTTeCTalluy, TOKa3aTeIn U KpUTEPUU

OLICHUBAHMUSL:

[TpumepHas cTpyKTypa U coepKaHue MyHKTa:

[TpomerxyTouHas arTecTalus Mo AUCHUILTHHE «Teopus OMmMOOK U ypaBHUTEIIbHBIC

BBIUUCIICHUS» BKIFOYAET TEOPETUUECKUE BOIPOCHI, TO3BOJISAIOLINE OLIEHUTh YPOBEHb
YCBOEHHUS



00yJaroIMMUCS 3HAHUH, U IPAKTUIECKHE 3a/1aHNs, BBISBIISIONINE CTCTICHb
c(hopMUPOBAHHOCTH

YMEHUH U BIaJIeHUH, TPOBOIUTCA B (hopMe 3aueTa.

3aueT 1Mo JaHHOM TUCIUILIMHE IPOBOJUTCS B YCTHOM (hOpME MO TEOPETUYECKUM BOIIPOCAM.

[Toxazarenu ¥ KpUTEPUN OLIEHUBAHUS 3aUeTa:

— Ha OLEHKY «3aYTeHO» 00y4aloUIUiics IeMOHCTPUPYET YPOBEHb C(HOPMUPOBAHHOCTH

KOMIIETEHIIMH OT BBICOKOT'O JI0 IOPOr'OBOI0, IEMOHCTPUPYET 3HAHUE Y4eOHOr0 MaTepuaia,

HAaBBIKH BBIIIOJIHEHUS TPAKTUYECKHUX 3aaHHI.

— Ha OIEHKY «HE 3a4TCHO»— O0YYaIOIIUICs JEMOHCTpUpPYET 3HaHus He 6osee 20%

TEOPETUUECKOr0 MaTepurasa, JOIMyCKaeT CyIIeCTBEHHbIE OINOKHU, HE MOXKET M0Ka3aTh

MHTEJJIEKTYaJIbHbIE HABBIKU BBINOJIHEHMSI IPOCTHIX 33 JaHUM.

[Tpunoxenue 3

Meroauueckue ykazaHus

1. DJIEMEHTBI TEOPUM ITOT' PELITHOCTEM I'EOJIE3MYECKNX U3MEPEHMIA

1.1. Obume cBeneHust 00 U3MEPEHHUIX

OO0bexToM u3ydeHus Hayku ['eonesus sBisercs 1ianera 3emis — ee popMma, pa3Mepsl,

BHEIIHEE IPaBUTALMOHHOE 0JI€. DTH XapaKTEPUCTUKHU MOIYHYarOT U3 PA3INYHBIX
U3MEPEHU,

BBIIIOJIHSIEMBIX HA TOBEPXHOCTU 3EMIIH.

[Tox m3mepenneM GU3NIECKOI BETUYNHBI X TTOHUMAIOT IPOIIECC CPAaBHEHUS ATON

BEJIMYUHBI C IPYTOi, OAHOPOJHON C HEM BETUYMHOMN (|, IPUHATONU B KAYECTBE MEPBHI -
€IUHUIIBI

ul086 ,,{usmepenus. Hanpumep, AnuHy oTpe3ka JMHUU MECTHOCTH CPAaBHUBAIOT C
€IMHUILIEN JTMHEWHBIX

U3MEPEHHIl - METPOM; TOPU30HTAIBHBIN Yroi, 00pa30BaHHBIN OTpe3KaMH JIMHUHN Ha
MECTHOCTH,

CPaBHMBAIOT C IPaLycoM, IpajsioM, paIHaHOM.

W3mepenus pa3nuyaroT:

- IPSAMBIE;

- KOCBEHHBIE;

- PAaBHOTOYHBIE;

- HEpaBHOTOYHBIE.

[Toa npAMBIMU U3MEPEHUSAMU TOHUMAIOT TaKUE, P KOTOPBIX ONPEAEIIEMYIO BETUUNHY

MOJIy4aroT MyTEM HENOCPEACTBEHHOI'O CPaBHEHHUS (COMOCTABIIEHNUS) €€ ¢ eAMHUILIEH
WU3MEpPEHUS

Wiy €€ mpou3BoHOW. Hampumep, IimHa oTpe3Ka JIMHUY U3MEPSETCA CTATbHOM JIGHTOW WUITN

TOPU30HTAJIBHBIN YrOJI HA MECTHOCTH U3MepsieTcs TEOJ0IUTOM, a Ha Oymare
TPaHCTIOPTUPOM U

T.J.

KocBeHHBIMU Ha3bIBaIOT U3MEPEHUS, ONpeiesieMasi BETMYMHA B KOTOPBIX SIBIISETCS

byHKIMEH IpyruxX HeToCpeACTBEHHO U3MEPEHHBIX BEIMUMH. Tak, /Ui ONpeaeeHHs JTUHBI

OKPYKHOCTH WJIY TUIOIIA/IM Kpyra, He0OX0/IMMO HETIOCPEICTBEHHO U3MEPUTH panyc

OKPYKHOCTH.

PaBHOTOYHBIMU HA3BIBAIOT U3MEPEHMUSI, BHITIOJTHEHHBIE PUOOpPAMU OJTHOTO Kilacca

TOYHOCTH, CIICIIUAIMCTAMH PAaBHOU KBaTH(HUKAIIUH, 10 OJJHON U TOU e TEXHOJOTHH, B

UJCHTUYHBIX BHEITHUX yciaoBUsaX. [Ipu HecoOmoaeHnn XOTs Ob OJJHOTO U3 MEPEUHUCTICHHBIX

YCIIOBHM U3MEPEHUsI CYUTAIOTCS HEPABHOTOUYHBIMU.

PesynbraTom n3Mepenus | siBisieTcst 4uciio, moka3bIiBaroliee, BO CKOJIBKO pa3

orpeensgeMasi BeIM4uHa OO0JIbIIEe WK MEHbIIE BETMUYMHBI, C KOTOPOI €€ CpaBHUBAIIH, T.€.

BEJIMYMHBI, IPUHATOMN 32 €AMHULLY U3MEPECHMUS.

Pe3ynbTarhl u3MepeHuii moApa3aeNIiOT Ha He0OX0IUMBbIEC U 100aBOYHBIC (MITH

n30bITOUHBIE). Tak, €CJIM OJTHA U Ta KE BeIMYMHA (IJTMHA JIMHUU, YTOJI TPEYTOJbHUKA U T.11.)

u3MepeHa N pa3, TO OJIUH U3 Pe3yIbTaTOB U3MEPCHUH SBISETCS HEOOXOIUMBIM, a (N — 1) -

no0aBouHbIMH. Jl0o0aBOUHbIE H3MEPEHUSI UMEIOT BECbMa BaKHOE 3HAYEHHUE: UX CXOJAUMOCTh



ABJIIETCS CPEICTBOM KOHTPOJIS M MO3BOJISET CYAUTh O KAUECTBE PE3YJIbTATOB U3MEPEHUI;
OHH

JIAIOT BO3MOKHOCTH MOJIYYUTh HanOoJee Ha/Ie)KHOE 3HAUCHHE NCKOMOM BETMUMHBI IO
CpPaBHEHHUIO

C JIFOOBIM OTAENIBHO B3ATHIM PE3YJIbTaTOM U3MEPEHUSI.

1.2. [TorpemHOCTH Pe3yIbTaTOB U3MEPEHUIN

Pe3ynbpTaThl MHOTOKPATHBIX U3MEPEHH OJHOM M TOU K€ (PU3NYECKON BETUIHHBI (JTUHUH,

yria, NPeBBIIIEHUS U T.I1.), KaK MPaBUJIO, PA3IMYAIOTCS MEXKIY COO0H 1 HE COBIAAIOT C
TOYHBIM

(MCTUHHBIM) 3HaYECHUEM U3MEPSIEMOI BEIIMYUHBL, T.€. COJEPKAT HEU30EKHbIE
HOTPEIIHOCTH,

BBI3bIBAEMbIE PA3TUYHBIMU IPUYNHAMMU.

[Mox morpemHOCTBIO Al pe3yabTaTa u3MepeHus | IOHMMarOT PasHOCTh MEXKIY Pe3yJIbTaTOM

usmepenus | Gpusnueckoil BeMYUHBI M TOYHBIM (MICTUHHBIM) 3HaY€HHEM X 3TOM BETUUHHBI,

T.C.

)

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

N - YUCIIO BBINOJHEHHBIX U3MEPEHUI.

[1o cBOMM CBOICTBaM, XapaKkTepy BOZHUKHOBEHUS U BIUSHUS HA PE3YyJIbTaThl U3MEPEHU,

uX (QYHKIHUH, TIOTPEITHOCTH MOAPA3ACISAIOT Ha TPyObIe, CHCTEMAaTHIEeCKHE U CITyYaliHbIE.

['pyObie morpemHocTy (IpoMaxu) BOZHUKAIOT BCIIEACTBHE HEBHUMATEIHbHOCTH

HaOJroAaTess, HEMCIPABHOCTH PUOOPA, HECOOIIOACHUN TEXHOIOTHU paboT, HE yuéTa
BIIUSIHUS

W3MCHSIOIINXCS BHEIIHUX YCIIOBUI: TEMIIEPATYPhI, BETPa, BUIUMOCTH U T.11. OOHAPYKUTH

rpyOble MOTPETHOCTH MOXKHO, UCIIOJIB3YSl TEOMETPUUYECKUE CBOWCTBA HAOII01aeMOT0
o0BeKTa

(Hampumep, CyMMY BHYTPEHHHUX YTIIOB MJIOCKOTO MHOTOYTOJIbHHKA), @ TAKXKE BHITIOJTHEHHEM

MOBTOPHBIX M3MepeHui. Tak, HampuMep, MPHU JIMHEUHBIX U3MEPEHUSX, TPOITYCK IEJI0T0
MpoJieTa,

PaBHOTO JIJTMHE MEPHOTO NMPUOOPA, MOKHO OOHAPYKUTh U3MEPEHUEM OTPE3Ka JIMHUU
HUTSHBIM

JATbHOMEPOM, MHOT /1A - 1a)Ke IIaraMH.

K cucremarnueckuM OTHOCSAT TaKU€ MOTPEIIHOCTU PE3YNIBTATOB U3MEPEHUH, KOTOPbIE

BXOJIAT B 3TU PE3YJbTAThI IO ONPEECICHHOMY 3aKOHY.

Tak, ecu U3BeCTHA IJTMHA MEPBI IIPU TeMIeparype to, a U3MEpEeHHUe AJTMHbI JIMHUU

MECTHOCTH BBITIOJIHEHBI IIPU TeMIepaType t, To pe3ynbTaT u3MepeHus IJIUHbI JUHUU OyeT

COJIEpKaTh CUCTEMATHYECKYIO TIOTPEITHOCTD, MPOMOPIIHOHATBHYIO pa3HOCTH TeMmepatyp (t
—1o0)

U JUIMHE JTUHUU. BiusHue cucTeMaTnyeckuX MOorpeurHocTe Ha pe3yabTaThl U3MEPEHU N

MCKJTIOYAIOT WM CBOJAT 10 IpeHeOperaeMo Majioro 3HaueHus! BLIOOPOM METOAMKHU
U3MEPEHUM

WM BBE/ICHUEM IONPABOK B PE3YJIbTATHI.

Crny4aifHble OTPEUTHOCTH Pe3yIbTaTOB U3MEPEHUN XapaKTEPU3YIOTCA TEM, YTO MPHU

OJIMHAKOBBIX YCIIOBHUSIX U3MEPEHUI OHU MOTYT MEHSTHCS 110 BEIMUYMHE U 3HAKY; UX HEJIb3sI

3apaHee MPeAyCMOTPETh, ONIPEIEIUTh 3aKOH BO3JIEHCTBUS Ha pe3ysbTaT. CTaTUCTUUYECKUM

aHaJIN3, T.€. aHAJU3 PE3YyIbTaTOB OOJIBIINX PAIOB U3MEPEHUHN, TO3BOJIMII I CIIyYalHbIX

MOTPEUTHOCTEN BBIABUTH PSIJl KX CBOMCTB.

IlepBoe cBOMCTBO. /[ JaHHBIX YCIOBUN N3MEPEHUH CIIy4aiHbIE TOIPEIIHOCTH 110

a0COJIIOTHOW BEIMYMHE HE MOTYT IPEBOCXOIUTh U3BECTHOTO Mpesiena (CBOHCTBO

OTPAaHUYEHHOCTH), T.€.

npen (2)

Bropoe cBoticTBo. PaBHBIE 110 a0COTIOTHON BETUYMHE TIOJIOKHUTEIIbHBIC U OTPUIIATEIIbHBIC

CIIy4aiHbIE TOIPEIIHOCTH PAaBHOBO3MOKHBI, T.€. BCTPEUAIOTCS OJJUHAKOBO 4acTo (CBOMCTBO

CUMMETpPHH ).



Tpetbe cBoiicTBO. Masbie 0 aOCOMIOTHON BEIMYMHE CITyYaiHbIe MOTPEUTHOCTH MPH
WU3MEPEHHIX BCTPEUAIOTCS Yalle, 4eM 0oJbIre (CBOHCTBO TUIOTHOCTH).

UYerBeproe cBoiicTBO. CpeHee apru(METHUSCKOE U3 CIIy9allHbIX TOTPEITHOCTEH U MX
MONApPHBIX MPOU3BEACHUN CTPEMUTHCS K HYJIIO IPU HEOTPAHUYEHHOM BO3PAaCTaHUU YUCIa
M3MEpEHUI (CBOMICTBO KOMIIEHCALIMH), T.€.

3)

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

N - YUCIIO U3MEPEHUN;

[1- l'ayccoB cuMBOII CyMMBI.

1.3. 3agaum Teopuu NOTPEIIHOCTEN U3MEPEHUI

Kak Ob110 OTMEUEHO BHIIIE, B Pe3y/IbTaTax U3MEPEHUI HEN30eKHO CONIepKATCS
norpemHocTH. [loaTOMy OIHOM U3 3a/1a4 TEOPUHU NOTPEIIHOCTEN SABIIAETCS U3yUYEHUE BUJIOB

CBOWCTB MOIPEeIIHOCTEN U3MEPEHUM, MPUYHUH UX BO3HUKHOBEHMS.

Jlanee, BBIITOIIHUB U3MEPEHUS, BCETIa CTPEMSTCS OMPEIEIIUTh TOYHOCTh TOJTYYSHHBIX

pe3yibTaroB. [I03TOMy B T€OpHH MOTPELIHOCTEH U3MEPEHUI YCTaHABIUBAIOTCA KPUTEPUN
s

OLIEHKU TOYHOCTH PEe3y/IbTaTOB U3MEPEHUH.

Tak kak pe3yabTaTbl U3MEPEHU BCIIECTBUE BIMSHUS NOIPEIIHOCTEN Pa3HATCS MEXIY

co0OM, TO BOHHKAET 33/1a4a OTHICKaHHS Harn0oJiee TOYHOTO MO BEPOSATHOCTH 3HAUCHHS

orpesieNnsieMOi BeTMUMHBI U3 pe3yJbTaTOB MHOTOKPATHBIX €€ U3MEPEHH.

Bo MHOTHX cy4asx reoe3n4ecKoil MPakTHKH 10 Pe3yIbTaTaM H3MEPEHH BEIYUCIISIOT

Jpyrue UHTEpEeCyIole Hac BeauunHbl. HarpuMep, n3MepuB CTOPOHY TpeyrojbHHUKa U JBa
ero

yIJ1a, MOXHO IO U3BECTHBIM (hOpMyJIaM BBIYUCIUTE TPETHH yroi U JBe Apyrue cTopoHsl. B
TaKUX

cllydasix pe3yJbTaThl BEIUMCIEHUH SABIAIOTCS QYHKIUAMHU H3MEPEHHBIX BenuuuH. 1o
yYKa3aHHOMN

OpUYMHE, [Iepe]] TEOPHEH MOrpelIHOCTe BO3HUKAET 33/1a4a, 10 OL[EHKE TOYHOCTH (PyHKIMH

WU3MEPEHHBIX BEJIMYNH.

[Tepeuncnennble 3a7jauu, KOTOPBIE PEIIAIOTCS TEOpUEH MOTPeIIHOCTE N3MEPEHNH, UMEIOT

0oJbI110€ 3HAYEHHE I TPaBUIIBHON OpraHu3aluy, IPOBEACHUS Ie0Ie3UUECKUX padoT 1

UCIIOJIb30BAaHUS UX Pe3yJIbTaToB.

Kpowme Toro, Teopus nmorpemHocTel reoe3n4eckiux N3MepeHHil mo3BoJsieT 000CHOBAaHHO

BBIOpATh HEOOXOIUMBIE JUIsI U3MEPEHUN MPUOOPBI U HHCTPYMEHTHI, pacCUUTATh
0KUJJaEMYIO

TOYHOCTh U3MEPEHUN U OKOHYATEIBHOIO pe3yJbTaTa, IPaBUIIbHO BEIOPATh METO/
00paboTku

pe3yIbTaTOB U3MEPEHUH.

1.4 PaBHOTOYHBIE U3MEPEHUS

1.4.1 Boruncienue Hanbosee TOYHOTO M0 BEPOSITHOCTH 3HAYEHUS pe3ysbTaTa

MU3MEPEHHUM OJTHOM U TOM 7K€ BEIMYUHBI

[TycTh HEKOTOpast BeIMYMHA, UCTUHHOE (TOYHOE) 3HAaU€HUE KOTOpOor paBHO X, U3MepeHa

PaBHO TOYHO N pa3 U MOydeHBI pe3ybTaThl 3TuX u3Mepenuii: 11, 12, 13,,....,In. CoctaBum
pa3HOCTH

(4)

roei=1,2,3,..,0n;

Al - ICTUHHBIE CITy9YaliHbIe MOTPEIIHOCTH pe3yibTaToB li n3mepenui, T.e.

YKJIOHEHHUS Pe3yJIbTaTOB U3MEPEHUH OT UCTUHHOTO (TOYHOI0) 3HAYCHHSI U3MEPSIeMOi
BEJIMYMHBI.

Haiinem cymmy ypaBHeHHU (4) U pa3/ieiyM €€ Ha YUCII0 U3MEPEHUI.

(5)

Beenem 0003HaueHUS:

(6)



(7)
Bemnuuny X = [I]/n HazpBaroT npocToii apudMETHIECKON CepeINHON WA CPETHUM
apu(pMETUUECKIM M3 pe3yIbTaToB | | paBHOTOYHBIX U3MepeHuid. Beipaskenue = [A]/n =X —

- €CTh UCTHHHAS CITy4aifHas OTPELIHOCTh MTPOCTON apu(pMETUIECKON CepeluHbl, T.€. 3TO
YKJIOHEHUE MPOCTON apu(PpMeTHIecKoi cepelnHbl OT HCTUHHOTO (TOYHOT0) 3HaueHus X
MU3MEPSEMON BEITUYUHBI.

ITo yeTBepTOMY CBOMCTBY CIIyYalHBIX MOTPEIIHOCTEHN

(8)

3HAYUT

(9)

Takum 06pa3om, cpeaHee aprudmMeTHIecKoe U3 pe3yabTaToB |li paBHOTOYHBIX U3MEPEHHIA
CTPEMUTCS K UCTUHHOMY (TOYHOMY) 3HAUEHUIO X U3MEPSIEMOI BEIIMUUHBI IPU

HCOIrpaHU4YCHHOM

BO3PAaCTaHWH YKCIIa U3MEPEHHI. BenurHy X Ha3bIBaIOT €I1I€ BEPOSTHEUIINM 3HAUCHUEM
M3MEPSEMON BEITUYUHBI.

1.4.2 OneHka TOYHOCTHU PE3yJIbTATOB Psiia PABHOTOUYHBIX U3MEPEHUI.

CpenHsis KBagpaTHiecKasi IOTPEeUIHOCTh pe3ysibTaTa OTAEIbHOIO U3MEPEHHUS.
[IpenenpHast 1 OTHOCUTEIbHAS MOTPEITHOCTH

B xauectBe kpuTEpHS NIPU OLEHKE TOYHOCTH PE3YJIbTATOB ME€OIE3UUECKUX U3MEPEHUI
npuHsTa npeanoxxenHas K.@. ["'ayccom cpenHss KBagparuueckasi HOrpelHoCTb,

BbIYHUCIIsIEMAs

o popmyse

(10)

rae A - UICTUHHAs CilydaliHas IOTPEIHOCTb Pe3yJIbTara,

N - YUCIO U3MEPECHUM.

ITo BennuuHE cpeaHEN KBaAPATUYECKON OTPEUIHOCTH MOXKHO OIPEACIIUT NPEAEIbHYIO
MOTPENIHOCTh A Mpe., BO3MOXKHYIO 1711 JaHHOTO psJia u3MepeHuil. B kauecTBe npeenbHoi
MOTPELIHOCTH B I'€0AC3UN IPUHUMAIOT YABOCHHYIO CPEIHIOI KBaAPAaTUUECKYIO

MOTPEIIHOCTh

npen (11)
Ecnu B psany citydailHbIX OTPENIHOCTEN pE3yIbTaTOB PABHOTOYHBIX U3MEPEHUN
BCTPEYAIOTCS TAKHE, KOTOPBIE MO0 a0COIIOTHON BETMYMHE MPEBBILAIOT NMPEebHYI0, TO

TaKHue

TpU

HOTPEIIHOCTH CUUTAIOT IpyObIMU. VI3MepeHus, B KOTOPBIX OOHApy>KEHBbI 3TH MOTPEIIHOCTH,
BBITOJIHSIOT 3aHOBO.

B psne cnydaeB nis Cy X A€HHs O TOYHOCTH U3MEPEHNUH HEAOCTATOYHO 3HAHUS JIMILb
abCOTIOTHOTO 3HAUEHUS CpeHel KBaJpaTHuecKoi norpemHoctd. Hanpumep, namMepeHsl

OTpe3Ka JUHUA MECTHOCTH:

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

L 2 =600 m ¢ morpentHoctsro 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, 31ECh CIEAYET YUUTHIBATh U IJIMHY U3MEPSIEMOI0 OTpe3Ka, T.€.
OTHECTHU MOTPEIIHOCTh K BETMYHUHE JJIMHBI CAaMOTO OTPE3Ka.

B nmo100HBIX ciy4asx BBOJASAT MOHATHE OTHOCUTENILHON MOTPEIIHOCTH, IO KOTOPOi
MOHUMAIOT OTHOLIEHHE a0COTIOTHON BEMUMHBI CpeIHEN KBapaTHYECKON MOTPEIIHOCTH M

3HAUEHMIO pe3yibTara | u3MepseMoil BEIMYMHBL, T.€.

(12)

rae N =1:m.

I[J'DI HaAIluero HpHMepa OTHOCUTCJIBbHBIC HOFpeH_IHOCTI/I paBHBI:

CpaBHuBast Ipo0H, BUAUM, YTO TPETHE U3MEPEHHUE ABJISIETCS CAMBIM TOYHBIM.



B 3HaueHun abCOMOTHON BETMUYMUHBI CpEeJHEH KBaJPaTHUYECKOM MOTPEITHOCTH U B

3HAMEHATeJIe OTHOCUTEIIBHOM MOTPEUIHOCTH CIIEAYET YAEPKUBATh ABE-TPU 3HAYaIlNe

U QpBI.

1.4.3 BeposTHeiue norpeHocT:

®opmyna (10) K.®. IN'aycca nis cpennei KBaapaTHiecKou MOrpeHOCTy CIpaBeiuBa B

TOM ClTy4ae, KOrjia pe3ynbTarhl | n3aMepeHuii CpaBHUBAIOTCS C HCTUHHBIM (TOYHBIM)
3HaueHuem X

9TOM BeJIMYMHBL. B GONBIIMHCTBE CllyyaeB MPaKTHUKU TONOrpado-reoe3nueckux u

MapKIIEHIepCKUX pabOT UCTUHHOE 3HaYeHHE X U3MEPSAEMOi BETUYUHBI HEU3BECTHO U
I03TOMY

UCTIOJIB3YIOT BEepOSITHEHIIIee 3HAaUeHHUE ero X, onpeensemoe o ¢popmyie (7). B atom
cirydae

CPEIHIOI0 KBaJAPAaTUUYECKYIO TOTPEIIHOCTD PE3YJIbTaTa OTAEIBHOIO U3MEPEHHUS psiaa

PaBHOTOYHBIX U3MEPEHUH OIPENEISIOT 110 BEPOATHEHIINM ITOTPEIIHOCTSIM.

IMycts 11,12 ,13,...,I n - pe3ynbTaThl paBHOTOYHBIX H3MEPEHHIA OJTHOM U TOM K€ BEITUUHUHBI,

- IpocTas apupMeTHIecKas cepeiuHa.

CocTaBuM pa3HOCTH

(13)

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

N - YUCII0 U3MEPEHUN;

VI - BepOSTHEHILINE OTPEIIHOCTH pe3ylibTaToB |i n3MepeHuii, T.e. YKIIOHSHUs 3HAYCHHUI

KaX10ro pe3yibTara li oT mpocToii apuMeTHUECKOM CEPEANHBI, OT BEPOSTHEHUIIIETO
3HAYEHUS X

M3MEPSEMON BEITUYUHBI.

CnosxxuM ypaBHeHus (13) u pa3aenum Ha UX YUCIO

(14)

HO

TorJa

(15)

T.€. CyYMMa BEPOSATHEUIINX NOTPEIIHOCTEN PE3YIbTATOB PABHOTOYHBIX U3MEPEHUI paBHA

HYJTIO TIPH JIFOOOM YHuCIie U3MEPEHHH.

CocraBum pazHoctu ypasHeHuit (1) u (13)

(16)

HO, - UICTUHHAs Clly4aiHas MOTPEeIIHOCTb MPOCTOM apupMeTHIeCcKOn

CEpEIUHBI, TOI /1A

(17)

Beipaxxenue (17) ecTh ypaBHEHHUE CBA3M UCTUHHBIX M BEPOATHEHUIINX MOIPEIIHOCTEH

Pe3yJIbTaTOB PAaBHOTOYHBIX U3MEPEHUH.

Bo3ssenem ypaBHeHus (17) B kBaapaT, CJI0KUM U pa3IeiInM Ha UX YUCIIO

(18)

HO

TOrJa

(19)

Bropoii unen npaBoii yactu ypaBuenus (19) 3anuiieM B Buje

(20)

HO

- [10 YETBEPTOMY CBOMCTBY CIy4ailHBIX MOIPEUIHOCTEN.

VYpasuenue (19) ¢ yuerom (20) npumer Bug

(21)

WIH

(22)

OxoH4areapHO

Bripaxenue (23) sBisiercst popmyioit beccens s cpeaHel KBaapaTHIECKOM
MOTPEIIHOCTH



pe3ynbTaTa OTASIBHOTO U3MEPEHUS Psla PABHOTOYHBIX U3MEPEHUM OHOWU BEIMYUHBI.

[IpakTHueckre peKOMEHIAIMH 110 BEIYMCICHUIO TIPOCTON apu(PMETHIECKON CepeTUHBI:

1.BeiOuparot npubimkeHHoe 3Ha4eHue X' IpocToil apupMeTnaecKkoil cepeIuHbl, B
KayecTBe

KOTOPOTO JIy4Ille BCEr'0 B3sTh HAUMEHbIIEE U3 pe3ysbTaToB li uamepenui, T.e.

(24)

2. Haxonat pa3Hoctu

(25)

3. BBIYHCTIAIOT MPOCTYIO apU(PMETHIECKYIO CepEeTUHY

. (26)

OrneHka TOYHOCTH (PYHKIMI N3MEPEHHBIX BETUUYNH

B GonpminHCTBE CilydaeB MPaKTUKK TONOrpado-reoae3nueckix U MapKIIeHaepcKux padot

MCKOMBIC BEJIMYMHBI ITOJTY4alOT B PE3YJIbTATE BRIYUCICHUN KaK QYHKIIMH U3MEPEHHBIX
BEJIMYHH.

[TosryueHHBbIE IPU ATOM PE3yNbTAThI OyyT COAEPKATh MOIPELUIHOCTH, KOTOPBIE 3aBUCST KaK
oT

MOTPEITHOCTEH apryMEeHTOB (M3MEPEHHBIX BEJIMYHH), TaK U OT BHJ1a () YHKITUH.

BoszHukaer 3a1aya o1ieHKM TOYHOCTH (YHKIINI U3MEPEHHBIX apTyMEHTOB.

1.4.4 Cpennsist KBagpaTUiecKasi MOrperrHOCTs GYyHKIIUU O0IIEero BUIa

Hana ¢pyHkuums

(27)

rae X1, X2, X3, ..., XK - Tounble (MCTHHHBIC) 3HAUCHUS H3MEPACMbBIX BEJTHUHUH.

[TycThb B pe3yabTaTe H3MEPEHHI MOTydeHbl pubmKeHnble 3Hauenus 11, 12,13, 14,....,1k
ITHX

BEJIMYKH.

Torna

(28)

- npubmmkeHHoe 3Hauenne Gpynkiuu U.

CoctaBum pazHOCTh ypaBHeHHH (27) u (28)

(29)

KOTOpasi SBJISETCS UCTUHHOM CIy4aifHON morpemHocThio pyHkuun U.

Pa3znoctun

(30)

- CyTh UCTHHHBIE CITydaiiHble morpemHocTu aprymenTos i, roe i =1,2,..., k.

Torma

(31)

UToObl HANTH TUHEHHYIO 3aBUCUMOCTh MEXKY MOTPEIIHOCTSIMH apryMEHTOB U

MOTPEIIHOCThIO PYHKIMHU, TpoauddepeHurpyeM pyHKIuio (28).

(32)

rae

- YaCTHBIE MPOU3BOAHBIE PYHKIIHH 110 KaXKIOMY U3 apTyMEHTOB.

3ameHuM B BbIpakeHUH (32) auddepeHnnansl MCTUHHBIMU CITy4alHBIMH TTOTPEIIHOCTSIMU

(GYHKIIUN B apTyMEHTOB

(33)

[Tpu MHOTOKpPATHOM M3MEPEHUHU apryMEHTOB, HAaIpUMeEp N pa3, MoJIyuuM
(34)

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

[TpousBoaHbIe GYHKIIUU 0 COOTBETCTBYIOIIMM apryMEHTaM B Pa3HBIX U3MEPEHHIX

NPAaKTUYECKH OCTAIOTCS MOCTOSHHBIMU U MOT'YT OBITh BBIYUCIICHBI TIO TIPUOJINKEHHBIM
3HAYEHHSIM

aprymenros 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.C. 3HAYCHHUS apI'YMECHTOB, MTOJYYCHHBIC ITPH NIEPBOM U3MEPECHUH OIPEICIIAEMbIX BEJTMUUH.

B cOOTBETCTBUH € ITHM MOXHO TPUHSATH



(35)

C yuetom (35) Beipakenue (34) mpuMeT BUI

(36)

Bo3eneMm ypaBHeHus (36) B KBaapart, CIIOKUM U pa3AearM Ha UX YUCIIO

(37)

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

u

(38)

Beoipaxkenue (37) ¢ yuetom (38) npumer Buz

(39)

WIH

(40)

Taxum 00pa3oM, cpeiHsIs KBapaTHUECKas MOTPEIIHOCTh (PYHKIINU HE3aBHCUMBIX

apryMEHTOB paBHA KOPHIO KBaJPaTHOMY M3 CyMMbI KBaJpaTOB IPOM3BEACHUIN YaCTHBIX

NPOM3BOIHBIX (PYHKIHH IO KAKAOMY U3 apTYMEHTOB Ha CPEHHUE KBaJPaTHIECKUE
HOrPEIIHOCTH

COOTBETCTBYIOILIUX APIYMEHTOB.

1.4.5 Cpennsist KBaipaTuieckas IOrpeIHOCTb IPOCTOM apupMeTHIEeCKOi cepeuHbI

®opmyity (7) ans npocToi apuMeTHUECKON CepeAMHbI EPEIUIIEM B BHIE

(41)

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

i=123,..,n;

N - YMCI0 U3MEPEHUIA.

U3 ypaBHenus (39) umeem

Ho

, TOTJa

(42)

Tak kak U3MepeHus: paBHOTOUHBIE, T.€.

(43)

CnenoBarenbHO, BeIpaxkeHue (42) npuMeT BUJL

(44)

OTKyJa

(45)

Cpennsist KBagpaTuyeckas OrpeuIHOCTh IPOCTON apu(pMETUUECKON cepelvHbI B pa3

MEHBIIIE CPEIHEN KBAIPATUUECKOM MOrPENIHOCTH Pe3yNIbTaTa KaXa0ro OTIEIbHOIO

U3MEpEeHHUSI.

CpasHuBas ¢popmyiy (44) 1 BTOpoil wieH npaBoii yacTu ypaBHeHHs (21), MOXKHO clienarthb

BBIBO/I, UTO

T.€. UICTUHHAs CllydyaiiHas HOTPEIIHOCTb IPOCTON apupMeTHIEeCKON cepeIMHbl paBHA

CpeaHel KBaJpaTHUECKOW MOTPEUIHOCTH MIPOCTOM apru(pMeTHIeCKOi cepeuHbI.

12. mmmmniOO000000

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.€. NPUOIMKEHHbIC 3HAUCHUS

YTJIOB.

Torna, cornacuo (1), umeem

A

A

A

(47)

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



[Tepenumem paBeHCTBO (46) ¢ yuetom popmyi (47)

AAAoO((43)

AAAo(49)

o0 AAA((50)

O603HaunM

AAAGST

@ - Ha3bIBAIOT YIVIOBOM HEBSI3KOU B TPEYTOJIbHUKE, T.€. 3TO UCTUHHAS CIy4danHas
HOrPEIIHOCTh CYMMBbI BHYTPEHHUX YIJIOB TPEYrOJIbHHKA.

Torpa ypasaenue (50) MO>KHO 3amucaTh B BUAE

0(52)

WIH

0(53)

[TycTh paBHOTOYHO U3MEPEHBI YIUIBI B N TPEYTOJIBHUKAX, AJIs KaXA0I0 U3 KOTOPBIX
CIpaBeUIMBHI paBeHcTBa (51), T.c.

AAA((54)

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

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

A

A

A

AA

AA

AA

(55)

Ha ocHoBanuu (3) u (7) MOXKHO 3arucarh

AA

AA

AA

A

A

A

Torna

(56)

rae ml , m2 , m3 - cpeaHue KBaipaTUYECKUE MTOTPEITHOCTH PE3YIHTaTOB U3MEPEHUH YTIIOB
B1, P2, B3 B KaXKIOM U3 TPEYTOJIHHUKOB.

Tak xak U3MepeHus: paBHOTOUHBIE, T.. m1 =m2 =m3 =mf}, To

(57)

WIH

(58)

210 dhopmyna Deppepo, 1Mo KOTOPOi OOBITHO BHITIOIHSIETCS OIIEHKA TOYHOCTH Pe3yIbTaTOB
M3MEpPEHUI TOPU30HTAIBHBIX YIJIOB B TPUAHTYJISALIUH.

1.4.7 OueHka TOYHOCTH PE3YJIBTATOB PsAJa IBOMHBIX PABHOTOYHBIX U3MEPEHUN
OueHp 4acTo B MPaKTHKE Ie0JIe3NYECKUX U MapKIIEHIEPCKUX pabOT UCKOMYIO BEIUYHHY
OTIPEEIISAIOT M0 Pe3ysIbTaTaM JBYKPAaTHBIX PABHOTOYHBIX U3MEPEHUN ATOW BETHUHHBI.
Hanpumep, ropu3oHTanbHbIE YIUIBI U3MEPSIOT IBYMS MOJIYNPUEMAaMHU, ITPEBBILIEHUE HA

CTaHIIUH

peex,

IIpUu recOMCTPUICCKOM HUBCIUPOBAHUUN ONPCACTIACTCA 1O YCPHBIM U KPACHBIM CTOPOHAM

JUTMHBI OTPE3KOB JIMHUNA MECTHOCTH HaXOJAT U3 PE3YJIbTATOB U3MEPEHUMN ITUX OTPE3KOB B
IpsIMOM U OOpPaTHOM HarpaBiICHUSIX.

Bosnukaer 3a7a4a O1leHKH TOYHOCTH 3TUX PE3yJIbTATOB.

Hmeem psaa BeNUYUH, UICTUHHBIE 3HAUEHUSI KOTOPBIX PaBHBI

(59)

HYCTI) KaXaas U3 3TUX BECJIMYUH U3MEPCHA PaBHOTOYHO ABAXKIbI U IMOJIYYCHBI PE3YJIbTAaThI:



(60)

(61)

CocTaBuM pa3HOCTH MEXKIY pPe3yJbTaTaMH U3MEPEHUN M MX UCTHHHBIMH 3HAUYCHUSIMU:

(62)

, (63)

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

Haiinem paznoctu ypaBHeHuit (62) u (63)

(64)

¥ 0003HAYUM

(65)

3nech Ai

"# Ai - ICTUHHBIE CITy4yallHbI€ TOTPEIIHOCTH PE3YJIbTATOB.

BosBenem ypaBHenus (65) B KBajipaT, CJII0OKUM U pa3AesiUM HA UX YHCIIO

. (66)

Ha ocnoBanuu (3) u (7) 3anuiiem

TOoraa

(67)

Tak kak U3MepeHus: paBHOTOUHBIE, T.€. m'=m=ml, To

(68)

[Tpu 1BOMHBIX PABHOTOYHBIX H3MEPEHUSAX 32 OKOHYATEITFHOE 3HAUCHUE IIPUHUMAIOT

cpenHee apu(MeTHIeCKOe U3 Pe3yabTaTOB OTACIbHBIX U3MEPEHHUIA, T.€.

Toraa

WIH

(69)

®opmynsl (68) u (69) cipaBeNIMBHI JIMIIL B TOM Cllydae, €clid pasHocTu di He coliepkar

CHUCTEMAaTUYECKUX MOTPEITHOCTEH.

[TycTh pa3HOCTH CONIEPKAT CUCTEMATUYECKYIO TIOTPEUTHOCTS O , T.€.

(70)

CrnoxxuMm ypaBHeHus (70) u pa3aenuM Ha UX YUCIO

(71)

Ha ocHOBaHMM 4€TBEPTOroO CBOMCTBA CITYYaHBIX MOTPEIIHOCTEN NMeeM

T.€.

(72)

Cpennee aprupMeTHYECKOE U3 PA3HOCTEN PE3YJIHTATOB IBOMHBIX PABHOTOYHBIX

W3MEPEHUI OTJIIMYHO OT HYJIA U YMCIEHHO PaBHO CUCTEMATHUYECKOM MOTPENTHOCTH ITUX

pe3yNbTaToB.

BrrareMm u3 kaxaoii paznoctu di BEMUYHMHY CUCTEMAaTUYECKOU MOTPENIHOCTH 6, T.€.

00pa3zyeM HOBBIE Pa3HOCTH

(73)

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

HO

TOoT/1a

(74)

T.€. cpeqiHee apuhMeTUIECKOe U3 pa3HOCTEH Pe3yIbTaTOB IBOMHBIX PABHOTOYHBIX

U3MEpPEHUi, CBOOOHBIX OT CHCTEMAaTUYECKUX MOTPEIIHOCTEH, BCEria PaBHO HYIIIO.
Pasnoctu d',

Kak ykJIoHeHus di oT mpocToit apuMeTuuecKoil cepeluHbI i 001aJar0IIe CBOICTBOM ,

MO>KHO CYUTATh BEPOATHEHITUMU TIOTPEITHOCTSIMHA pazHocTel di.

[Tpumensist k HuM Gopmyry beccenst s cpeHei KBaapaTUIeCKON MOTPEIIHOCTH,

3anuiIemM

(75)

a

(76)

CpenHsst KBaapaTHUeCcKasi IOTPEITHOCTE CpeaHero apruMeTHIECKOTO U3 pe3yiisTaToB i m 1'i
p p p p p pesy.



Oyzer paBHa

(77)

Brruncrienue 3Ha4eHUs YUCTUTENS TIOJJKOPEHHOTO BEIPAXKEHHUSI MOKHO IIPOKOHTPOJIMPOBATH
o ¢popmye

(78)

[Tpumedanue. OLEHKY TOYHOCTH 10 Pa3HOCTSIM 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 ITpuMepsl OLIEHKU TOYHOCTH PE3YJIbTaTOB PABHOTOUYHBIX U3MEPEHUN OIHOM
BEJIMYMHBI U (PYHKIMHA HE3aBUCUMO U3MEPEHHBIX BEIMYHUH

3anaya 1. Ilo pe3ynbpTaraM paBHOTOYHBIX U3MEPEHUI TOPU30HTAIBHOIO YIJIa AEBSATHIO
npuemami (cM. Tabu. 1) HaliTu Hanbosee TOYHOE 10 BEpPOSITHOCTH 3HAYEHUE yIia, CPEeAHHE
KBaJIpaTUYECKHE NOTPEIIHOCTH U3MEPEHUS KaX/10r0 OTJEJIHOIO yIJla U MPOCTON
apu(MeTHUECKON CepeaNHBI.

Tabmuna 1

OrneHKa TOYHOCTH Pe3yabTaTOB U3MEPEHHSI OT/ICIbHOTO FOPU30HTAIBHOTO yIJla
Howmepa

IPUEMOB

[

Pe3ynbrarst

U3MEpPEHUI

Bi

el €l

211

2 OcHoBHBIE (POPMYITHI,

BCIIOMOTaTeIbHbIE

BBIYUCIICHUS

1234567

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

2

40

00-4,6 21,16

2.61=Pi—p’

3

43

+39-1,6 2,56 3.p=P’+[e]/n=

=320 23"44,56"

4

45

+525+0,40,16

5

46

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

6

43

+39-1,6 2,56

Homepa

IIPUEMOB

[

Pe3ynbTaThl

U3MEPECHUM

Bi



el €l

2101

2 OcHoBHBIE (HOPMYIIHI,
BCIIOMOT'aTeNIbHBIC

BBIYUCIICHHS

1234567

7

48

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

45

+525+0,40,16

932023747"+ 749 +2,45,76 6. oxp
¥ 42233-0,446,207.

P

B

B okp.

320 23" 40"

32023°44,56"

320 23" 44,6"

[€]2=1681

OkoHYaTenbHBINA PE3ybTaT :

B=32°23"44,6"+0,80"

mp=+24"

M =+0,80"

KonTpossb:

BbruncieHys BBIOJIHAIOT B CIEAYIOLIEH ITOCIEI0BATEIbHOCTH:

1. Beibupatot npubnmxkeHHoe 3HaueHue ' mpocToi apupMeTHIeCcKON cepeMHbI Kak

HalMEHbIIIee U3 pe3yIbTaTOB U3MEpEHuH, T.e. ' = Bi,min. B Hamem nmpumMepe 310 3HaUCHHE
paBHO

B'=p2=32°23"40".

2. BoruucasioT yKIOHEHHS €1 pe3yJbTaTOB U3MEpEeHUH 1 OT 3TOro NpuOINKEHHOTO

3HAYEHUs

00 000111 cyMMy 9THX YKIIOHESHUIH

3. B xonoHke 4 Tab1.2 BBIYMCIAIOT KBaApaThl €2 U UX cymMMmy [€2].

4. BBIYUCHSIOT MPOCTYI0 apu(PMETHUECKYIO cepenHy 3 - HanOoJiee TOUHOE M0 BEPOSTHOCTH

3HAYEHUE U3MEPSIEMOrO yIJIa.

5. Haxonst BeposiTHEHIINE MOTPEITHOCTH 1 KaK Pa3HOCTU PE3yIbTaTOB OTIEIbHBIX

U3MEPEHUN U OKPYIJIEHHOTO 3HaYeHHUs BOKP., T.€., OKP UX CYMMY

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

apru(MeTHUECKOTO.

6. B rpade 6 BHIYMCIIAIOT KBaIpaThl BEPOSATHEHIINX OTPELTHOCTEN Vi

2 1 UX cymmy

C KOHTpOJIEM

7. ITo dopmyre (23) Beccenst BRIUKUCTAIOT CPETHIOI KBAAPATUUECKYIO MMOTPEITHOCTh
pe3ysbTaTa KakJJ0ro OTAeIbHOIO U3MEPEHUS:

8. ITo popmye (44) HaxOmAT CPEAHIO KBAIPATUIECKYIO TTOTPEITHOCTD MPOCTOM
apu(METHUECKON CepeIUHBI:

9. OKOHYaATENbHBIA PE3yJIbTAT 3aMUCHIBAIOT B BUJIC

OKp

3amaua 2. B kaxxa0M TpeyroiabHUKEe MUKPOTPUAHTYJISAIHH (PUC. 1) U3MEPEHO OJIMHAKOBO
TOYHO IO TPU BHYTPEHHUX TOPU3OHTAIBHBIX yriia (cM. Ta0u1. 2). BEIUncnuTe cpeHion



KBaJIpaTHUYECKYIO IIOTPEIIHOCTD PE3YJIbTATOB U3MEPEHUIN KaXA0TI0 OTJEIBHOIO yIJIa,

MPUMEHUB

dbopmyy Deppepo:

/I - YIJIOBBIE HEBA3KU B TPEYTOJIbHUKAX; N — YUCIIO TPEYTOJIbHUKOB.

Puc. 1. Cxema cetu MUKpOTpUAHTYJIALUN

Tabmuma 2

O06paboTka pe3yabTaTOB YTIOBBIX U3MEPEHUI B MUKPOTPHAHTYIISLIUU
HasBanus yrios

Homepa TpeyronbHUKOB ¥ 3HaU€HUSI U3MEPEHHBIX YIJIOB

12345

B1.80°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

B3 48 53,141 01,871 32,6 44 26,1 73 32,4

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

opf =Xp-180°-0,9"-1,1"+1,4"-0,7" +1,2°

®2 0,81 1,21 1,96 0,49 1,44

3anaya 3. B Te010IMTHOM X0/1€ paBHOTOYHO U3MEPEHO 11 TOPU30HTAIBHBIX YIJIOB, KA IbIH
CO cpellHel KBaJpaTuueckoil morperHocteio mPB=+0,5". Onpenenurs cpeIHIon

KBaApPATHUYCCKYIO

€ClIn

Y TIPEICIbHYIO MTOTPEUTHOCTH CYMMBI 3THX YTJIOB.

Hmeem GyHKIHIO .

YacTHbIC MPOU3BOJIHBIE €€ 10 KAKIOMY U3 apTyMEHTOB PABHBI

Torna

U Tpen .

3anaya 4. 'opuszoHTanbHbIH yroi B (cM. puc. 2) uaMeper teogoautom 2T30 oqHUM MOITHBIM
MIPUEMOM CTIOCOOOM «ITPUEMOBY. ONPEETUTh CPETHION KBAAPATUUECKYIO MOTPEITHOCTh
cpenHero apu(MeTHyecKoro U3 3HaUeHUN pe3yabTaTOB U3MEPEHUH yriia B OMylpHueMax,

CpCaHAA KBaAPATUICCKAA MTOTPCIHIHOCTb OTCUETOB I10 J'II/IM6y cocTaBHlia l’IlO:ﬂ:O,SV.

Jlpyrimvm

HOTPEIIHOCTSMU IpeHeOpeyb.
3HaueHue yria B HOJylpueMax BBIYUCISIOT 10 (opMynam:
raecl', cR',al’, aR' - oTcyeTsl 10 rOpU30HTAIEHOMY KPYT'Y IIPH BU3UPOBaHUM Ha TOUYKkU C 1

IpY NOJ0XKEHNU BepTuKanbHoro kpyra ciesa (KJI) u cripasa (KIT).

Puc. 2. Cxema HaOnronenuit

BeposiTHeliee 3HaueHne TOPU30HTAIBHOTO YIJIa MO pe3y/ibTaTaM, HOJYyYeHHBIM B KaXKI0M
MOJTyITpUEME, BRIUUCTISIOT IO (hopmyiie

cp

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

cp

OTy Ke 3a7a4y peliM HHaJe.

1. OmpenenuM cpeiHIO KBaIPaTUYECKYIO MOIPEIIHOCTD PE3YJIbTATOB

U3MEpEHUH yriia, MOJTy4eHHbBIX B Ka)KJIOM MOIyIpUeMe

HO

TOrJaa

2. ITo ¢popmyse (42) BEIUMCINM CPEIHION KBAIPATUYECKYIO MOIPEIIHOCTh CPEAHEr0
apu(QMeTUUECKOTo 3HAaYCHHUS yIJa, MOJYYeHHOTO U3 PE3yIbTaTOB B KAXKIOM IMOJIyIIPHEME:
cp

3agava 5. BeIUMCIUTE CPEAHION KBAIPATUUECKYIO U MPEIETbHYIO MOTPEUTHOCTH
NPEBBILLICHHSI, OTIPE/IETIEHHOT0 HA CTAaHIIMK IPU T€OMETPUYECKOM HUBEITUPOBAHUHU 11O ABYM
CTOPOHAM HUBEJMPHBIX HIAIIEYHBIX PEEK, €CIU:

- LIeHa JeJIeHUs WKabl peiiku 1 = 10 mm,

- CpeIHsIsl KBaJpaTUyeCcKas MOrpelrHOCTh OTCYETa MO peiike mo =+ 1 Mm.



Jpyrumu norpeurHoCcTsIMA IpeHeopeyb.

[TpeBbllIeHE BEIUUCIIAIOT IO (hOpMyTIaMm:

44 YKKKCp

9 K

rzie a4, b4 - OTCUETHI 0 YEPHBIM CTOPOHAM pPEeeK, YCTAHABIMBAEMBIX B 33/IHEH U NepeaHen

TOYKaX HUBEJIHUPHOIO X0J1a;

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

[Tepenuiem nocneaHow GopMyily B BUIe

cp

YYKK

q

q

K

K

Cornacuo hopmymnam (41) — (44) umeem

cp

MM

MM

npes cp MM

3anaya 6. BeIuMCIUTh CPEIHIO KBAAPATUUYECKYIO IOTPEIIHOCTh PE3yJIbTaTa ONpeAeICHUS

HPEBBILLIEHHS CIOCOOOM TPUTOHOMETPUUYECKOTO HUBEJTUPOBAHMSL, €CIIU IPEBBIIICHUE
BBIUHCIIEHO

o popmyse

(80)

rae , d = 153,84 M — ropu3oHTAILHOE TTPOJIOKEHHUE TUHUH MECTHOCTH,

M3MEPEHHOE C OTHOCUTENHHOM norpemHocThio 1:2000, v =+ 3° 13" - yron HakJIOHA TUHUU

BU3HMPOBAHUS, H3MEPEHHBIN CO CpeHeN KBaJpaTHUeCKOM morpemHocTbio mv = £0,5', 1 =
1,47 m —

BbICOTa pUOOpa (Teoa0InTa), U3MEpEeHHast ¢ morpemyocteio mi =+ 0,002 m.

| .BerancinuM npeBbIlLICHHE:

M.

2. Onpenenum yacTHbIE TPOU3BOHBIE QYHKINH (78) IO KaKJOMY U3 apryMEHTOB:

3. Ha ocnoBanuu ¢opmyssl (38) 3anuiem

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

4. C yuetom

M

BBIYUCIIUM

M

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

2.

3anaua 7. B Tpeyronasauke ABC (puc.3 ) paBHOTOYHO U3MEPEHBI TPH yIiia f3, o, Y U CTOpPOHA

AB = c. Onpenenuts JUIMHBI CTOPOH a U b, cpeiHNe KBalpaTUUeCKe U OTHOCUTEIbHBIE

MOTPEIIHOCTH 3TUX CTOPOH, ECIIN: CPEIHNE KBAIPATUUECKUE TIOTPEIIHOCTH PE3YIbTaTOB

u3MepeHuil yriaoB paBHbl mfB = mo = my =+0,5'; oTHOCHUTENbHAS MOTPEIIHOCTh Pe3yJibTaTa

U3MEpEHUS CTOPOHBI ¢ cocTaBuna me : ¢=1:2000.

Puc. 3. K pemennto TpeyroipHuKa

HcxonHble faHHBIE, pe3yIbTaThl BHIYMCICHUH U OlIEHKAa TOYHOCTH MPUBEJICHBI B Ta0. 3.

Taobmmma 3

Pemenue tpeyroiapHuka

Ne

BEp-

HIMH

Pesynb-

TaThl U3-



MepeHUuN
YTJIOB
Ilo-
npas-
KU1

op
VYpas-
HEHHbIE
YTJIbL
Cunycsl
YIJIOB
JImuHBI
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 HOPMYIIBIL:
(81)

(82)

(83)
[Mponuddepennupyem ypasueuus (82) u (83):
(84)

(85)

Ha ocnoBanuu dopmyn (27) — (40) 3anumiem:
(86)



(87)

[Toacrapisist yrcieHHbIE 3HaUYCHUS B ypaBHeHUs (86) u (87), moaydum:
M

M

3anaya 8. OnpenenuTs CpeHUE KBAAPATUUECKHUE TOTPEIIHOCTH:

- pe3yJIbTaTOB OTAEIBHBIX U3MEPEHHUIA;

- CpeaHUX apu(METHYECKUX 3HAUEHUH U3 Pe3yIbTaTOB IBOMHBIX PABHOTOUHBIX
M3MEPEHUI UTMH CTOPOH TE€OJ0JIMTHOTO XO0/1a;

- OTHOCHUTEJbHBIE MTOTPEITHOCTH ITUX CTOPOH.

Hcxoanbie JaHHbIE U MaTeMaTHUecKass 00paboTKa pe3ylbTaTOB U3MEPEHUN IPEICTaBICHbI
B Ta0. 4.

Tabmnuua 4

OreHKa TOYHOCTH PE3YJIbTATOB JIBOMHBIX PABHOTOYHBIX U3MEPEHUI
Howmepa

CTOpOH

Pe3ynbTaTel

M3MEPEHUN JJIUH

CTOPOH X0J1a, M

| cpennee, M

d, cMm

dz2,

cM

d’,

cM

d'2,

cM

| npsimo 1 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]|

[ld[]

-27

27

35

307 0,0 185,50

KonTposns :

0=

-4,5¢cMm

O06paboTKy pe3yIbTaTOB U3MEPEHUH BBITIONHSIOT B CIEIYIOIICH MOCIE0BATEIHHOCTH.
1. B xononk# 2 1 3 Tabau1bl 4 BHITUCHIBAIOT U3 MOJIEBBIX KYPHAJIOB PE3yIbTaTHI |
W3MEPEHUI JJIUH CTOPOH.

2. Beruucnsior cpennue apupmernyeckue 3HadeHus (1 cp.) u3 pesynpraroB | usmepenuii
Ka)KI0W CTOPOHBI B IPSMOM M 0OpaTHOM HaIPaBJICHUSX:

cp

psiMO 0OpaTHO



¥ 3aIMCHIBAIOT UX B rpady 4.

3. Haxomst pasHoctu nipsimo o6patHo (rpada 5) u ux cymmy

4. ITposepsitot BeimonHeHue yenoBus | [d ] [<0,25[|d | ];

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

YciioBue HE BBIMIOTHEHO, 3HAYUT OLIEHKY TOUHOCTH PE3yJIbTaTOB H3MEPEHHH ClIeyeT

BBIMOJIHATH 110 popmyinam (73) — (75).

5. BBIUKCHSIOT BEIMYUHY CUCTEMATHUECKOM MOTPENTHOCTH pasHocTei d:

cM

6. B rpady 7 3anuceiBatot paznoctu d' = d - 6, cBoOOIHBIC OT CHCTEMATHYECKOM

norpentHocTy 6.

7. KBagpats! paznocreii d'2, ux cymmy [ d'2 ] 3aHocst B rpady 8, KOHTpOIMPYS 3HAUECHUE

CYMMBI 110 (hopmyIie

8. ITo hopmymam (73) — (75) BEIMUCISAIOT CpeTHUE KBAAPATHICCKHIE MOTPEITHOCTH:

- pa3HOCTEeN pe3yabTaTOB IBOMHBIX PABHOTOYHBIX U3MEPEHUN

cM

- pPe3yJbTAaTOB OTAEIbHBIX U3MEPECHHIA

cM

- cpeIHUX apu(METHYECKUX 3HAUYCHUH U3 Pe3yIbTaTOB ABOMHBIX

PaBHOTOYHBIX U3MEpPEHUI

cM

9. B rpade 9 3anuchBalOT OTHOCUTEINBHBIE TOTPEIIHOCTH PE3YITATOB U3MEPEHUH,

BBIUHCIISIEMBIE TIO (hopMyIie

3anava 9. B Teog0IMTHOM XOJI€ paBHO TOYHO U3MEPEHO CEMb TOPU30HTAIBHBIX YIJIOB

JIBYMS TIOJTYIIPUEMaMH KaKABIH U IOJyYeHbI pe3yabTaThl 3THX u3Mepenuii BR,i u BL,1, rae
BR,1—

3HAYCHHUS YTIIOB, MTOJYYEHHBIX B TIEPBOM MOIYIIPHEME — IIPU TIOJI0KESHUN BEPTHKAIBHOTO
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.

OmnpenenuTts cpeHUE KBaPaTHUECKUE TOTPEITHOCTH:

mf} — pe3yIbTaTOB U3MEPEHUH YIITIOB B MOJTyIIpHEMax;

mp,cp.- cpeaHuX apuGMeTHUECKUX 3HAaU€HUH YTJI0B B IpUeMax — [0 pa3HOCTSIM
pe3ysbTaToB

JIBOMHBIX paBHOTOYHBIX U3MEPEHUH YIJIOB B MOJyNpreMax. Pelenue npeacTaBiaeHo B
tabnure 5.

Brruncrienus BHIMOTHSIOT B [TOCIEI0BATEIbHOCTH, YKa3aHHOM JUIs peAbLAyILEeH 3a/1auH.

Tabmuma 5

OreHKa TOYHOCTH PE3yIbTATOB U3MEPEHHS TOPU30HTAIBHBIX YIJIOB

Howmep yriios

Pesynbrarsl uaMepeHui

di=

=pR- BL

di

2

OcHoBHbIE HOPMYIIBI U

BCIIOMOTaTeIbHbIE

I BeIunCnEeHUs

HOJyIpreM

BR

I

MOJTyTIPUEM



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

517946,91/947,4-0,50,25

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 U3MEPEHUS

1.5.1 OG1as apudpmernyeckas cepeuHa. Beca pe3ynabTaToB U3MepeHui

[Tycth umeercs pusndeckasi BeauunHa (yroi, OTpe30K JIMHUH, IPEBBIILIEHUE U T.I1.), TOUYHOE

(MCTMHHOE) 3HaYeHUe KOTOpoi paBHO X. JTa BeJIMYMHA U3MEPEHA PaBHOTOUYHO N pa3

HECKOJIbKUMH CEPHUSIMU U MOIY4YEHbI pe3ybTaThl 1j

(1), oTux m3mepenuii. 3necri=1,2,3,..., k -

HOMEpA Cepuil U3MEPEHHH U UX YKCIo; ] =1, 2, 3,..., ni — HOMepa U3MEPEHHUI B KaXK0M
CEpUHU U UX

YHCIIO.

[Tpumem, 4TO YKCIIO U3MEPEHUH Ni B KaX/10H cepun HEOAMHAKOBO, T.€.

(88)

0O0603HaYNUM CPEHION0 KBAIPAaTHYECKYIO MOTPEIIHOCTh PE3YIbTATOB lj

(1) paBHOTOUHBIX

u3MepeHui uepes .. B kaxxaoit cepuy MOKHO ONpeenuTh Haubojiee TOUHOe 110
BEPOSATHOCTH

3Ha4YeHUE Pe3yJsIbTaTa Xi, Kak cpeHee apudMeTnueckoe U3 pe3yabTaros lj

(1) paBHOTOUHBIX

U3MEPECHUI:

(89)

U UX CPEIHUE KBAIPATUUECKUE MOTPEUTHOCTH

(90)

Benuuunsl Xi - pe3yabTaTbl HEPABHOTOUYHBIX U3MEPEHHM, A1 KOTOPBIX

(91)

no yciosuio (88). Bo3Hukaer 3a1a4a, Kak 1o pe3yabTaTraM Xi HepaBHOTOUYHBIX

U3MEPEHU I

HaiiTu HanboJiee TOYHOE 0 BEPOSITHOCTH 3HaUeHue nu3MepsieMoil BennunHbl XO0.

Tax kak j

(1) - pe3yabTATH PABHOTOUHBIX U3MEPEHUH, TO BeposTHelinee 3HaueHne X0 u3

9THX PE3yJIbTaTOB PABHO

(92)

B cBoto ouepenp,

(93)

C yuetom (93) paBenctBo (92) nepenuiiieM B BUJIE



(94)

O603HauuB

(95)

MOJIy4YUM

(96)

N3 Beipaxenus (90) BuguMm, 4to

(97)

[ToncraBuM 3HaUeHwUs 715 ni B paBeHcTBa (94), (97):

(98)

Bennuunbl

(99)

HA3bIBAIOT BECaMH PE3YJIbTaTOB X1 HEPABHOTOYHBIX U3MEPEHUI.

C yuetrom (99) Beipaskenue (98) nmpumMer BUI

(100)

Bemmuuny X0 , Berancisiemyro mo ¢opmyse (100) Ha3pBaroT o0mieit apudmMeTnaeckoi

CEpeIUHOM, CPETHUM BECOBBIM, HIIM CPETHEB3BEIICHHBIM 3HAUEHUEM OIpeIesieMon
BCJIMYUHEI U3

pPEe3yJIbTaTOB HEPABHOTOUYHBIX U3MEPEHUI.

Benununna oOieit apudmeTndeckoi cepeJuHbl He H3MEHUTCS, €CJIH BCe BECa U3MEHUTH B

OJIMHAKOBOE YHUCIIO pa3. DTUM CBOWCTBOM CIIEAYET MOJIB30BAThCS JJISl YIPOIICHUS
BBIYHCIICHUM.

Ha mpaxTuke o6muryto apudMeTHIecKyro cepeuHy Jalie BCEro BIYHUCISIOT 1Mo hopmyre

(101)

KOTOpas MOJy4YeHa U3 CIEAYIOMINX PACCYKICHHA.

B psny pe3yabpTaToB Xi HEpaBHOTOUYHBIX U3MEPEHUI BhIOEpEeM HaUMEHBIIIHH 110
a0CoMIOTHOM

BEJIMYMHE U MIPUMEM €r0 B KauecTBe MPUOIMKEHHOT0 3HaYeHNsI UCKOMOM BEJTMYUHBI, T.€.

(102)

Ob6pazyem pa3HOCTH

(103)

YMHOXHB 00€ 4aCTH 3TOr0 PaBEHCTBA HAa COOTBETCTBYIOLIME Beca pi , MOJTYUYUM

(104)

Haiinem cymmy ypasuenuit (102) u paznenum ee Ha [ pi |

(105)

Ho

Toraa

, T.e. moiy4eHa ¢opmyna (101).

1.5.2 Cpennsist kBagpaTUyecKasi OTPEIIHOCTh €IMHUIIBI BEca

Ha ocHoBanuu gopmyiisl (99) MOKHO cenaTh BBIBOJ, YTO BECa Pe3yJIbTaTOB U3MEPEHUN —

MIOJIOXKHUTEIBHBIE YK CIia, 00PaTHO MPOMOPIIMOHATFHBIE KBAIpaTaM CPEIHUX
KBaJIpaTHUYECKUX

MIOTPEIITHOCTEN ITUX PE3yIbTATOB.

[TycTh B psiy pe3yabTaToB U3MEPEHHH X1 CYIIECTBYET TaKOH Xj , BEC KOTOPOTO PaBEH

eauHuIe, T.€. pj = 1.

Torna

u

(106)

Bennuuny Ha3bpIBarOT CpeaHEN KBaIpaTUYECKON OTPENTHOCTHIO € IMHUIIBI BECa

WIN Cpe/iHel KBapaTHUECKOM MOrPEIIHOCThIO Pe3ybTaTa H3MEPEHHsl, BEC KOTOPOTO PaBeH

eMHHUIIE.

U3 Beipaxkenus (99) BUIHO Takxke, 4TO

(107)

WIH

(108)



(109)

1.5.3 Cpennsist KBagpaTHIeCKas MOTPEUTHOCTh M BEC 00IIel aprupMeTHIECKON

CepeUHbI

ITycte x1, X2, X3, ... , Xn — pe3yJbTaTbl HEPABHOTOYHBIX U3MepeHul; pl, p2, p3, ..., pn —
Beca

9TUX PE3yJIbTaTOB.

Torma

(110)

O603HaunM

,rnei=1,2,3,...,n. Cyuerom o603HaueHus ¢hopmya (110)

MIPUMET BUJT

(111)

CornacHo ¢ (42) MOXHO 3arucaTh

(112)

Ho

TOoraa

(113)

WIH

(114)

T.€. CPEIHsSIS KBaIpaTHIeCKast MOTPEIIHOCTh 001Iel apu(METHIECKON CepeIMHbI PaBHA

OTHOHOIIICHUIO CPeTHEN KBaApaTUYECKON MOTPEIIHOCTH €JUHUIIBI BECa K KOPHIO
KBaJIpaTHOMY

U3 CYMMBI BECOB PE3YJIbTaTOB U3MEPECHHUIA.

Ha ocnoBanuu gopmyi (99) u (114) nmeem

(115)

Takum o6pa3om, Bec o01Iei aprupMETHIECKON CEPEIMHBI PABEH CYMME BECOB PE3yJIbTAaTOB

HEPABHOTOUYHBIX U3MEPEHUM, N3 KOTOPBIX OHA ONpPEEIICHA.

1.5.4 Bpruncienue cpeiHel KBaJlpaTHUECKOM MOrPEIHOCTH €IMHUIIBI Beca

PaccMoTpuM criocoOb!l BBIYMCIEHUS CpeHEN KBapaTHUECKOW MOTPEIIHOCTH €JMHUILIBI

Beca, IPUMEHSEMbIE B I'€0Ie3NYECKOM NMPaKTUKE.

1. Beruncnenue [ Ipu yCTAaHOBJIEHUH BECOB IO U3BECTHBIM CPEIHUM

KBaJPaTUYECKUM MOTPEMIHOCTM M Pe3yJIbTaTOB U3MEPEHUI. Beca pe3ynbraros
U3MEPEHUMU

B 9TOM CJIy4a€ yCTaHaBIMBAIOT M0 GopmyIie

(116)

B KOTOPO KO3(PPUIIMEHT C HA3HAYAETCS C TAKUM pacyeTOM, YTOOBI 3HaUYEHHUS BECOB Pl
ObUTO0 OIM3KUM K euHMIE. Toraa |l BBIYUCISIOT U3 BBIPAXKEHUS

(117)

2. BoruncneHue [ o U3BECTHBIM CPEJHUM KBAIPATUUECKUM IOTPELIHOCTAM U BECaM
OJIHOPOJHBIX PE3YJIBTATOB U3MEPEHUN BBIMOIHSIOT 110 hopMyIie

(118)

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

3. Briuncnenue | o U3BECTHBIM UCTUHHBIM CIIy4aiiHBIM MOTPEIHOCTAM Al pyHKIIHIHA
M3MEPEHHBIX BEJINYMH U UX BEcaM pi :

(119)

HcTuHHbIE CilydaiiHbIe TOTPEIIHOCTH (PYHKIIMHA pe3yIbTaTOB U3MEPEHUN Ha3bIBAIOT
HEBS3KaMHU M 0003HAYAIOT:

a) fP — yrnoBas HeBs3Ka B 3aMKHYTOM MHOTOYT'OJIbHUKE, BbIUUCIsieMas 110 popMmyJie
(120)

IZie N — YUCII0 BHYTPEHHUX YIJIOB MHOTOYTIOJIbHHKA, 31 - pe3yJIbTaThl U3MEPEHHUH YIJIOB;
0) ® - yrioBas HEBS3Ka B TPEYTOJIbHUKE, KOTOPYIO HaXOAT U3 BBIPAXKECHUS

(121)

rze PBi - pe3yabTaThl U3MEPEHUN BHYTPEHHUX YIIJIOB TPEYTOJILHUKA;

¢) fx u fy - HeBA3KM B IpUpAILEHUSIX KOOPIUHAT OJIUTOHOMETPUUYECKUX HIIU T€OIOJUTHBIX



XOJIOB, OIpeJiesiieMbIe TI0 (hopMyIam

KHUKH (122)

rae X ¥ [y - BBIYUCIIEHHBIE IPUPALICHUS KOOPAUHAT; XK, YK U XH, YH - KOOpAUHATBI

OIOPHBIX I€0JIE3NYECKUX ITYHKTOB B KOHILIE U Hadaje X0/a;

r) th — BeICOTHas1 HEBsI3Ka HUBEIMPHOTO X0/1a, 3HAYEHNE KOTOPOH BBIUYUCIISIOT O (hopMyIie

K H (123)

rze h — 3HaYeHus cpeAHUX MpeBbIIeHnH Ha cTanuusax; Hk, HH - BBICOTHBIE OTMETKH

pernepoB B KOHILIE M Hayajie HUBEIUPHOIO X0/a.

4. BolunciieHue [ 110 BEPOSATHEHIINM ITOTPEIIHOCTSIM U Pe3YyJIbTaTOB U3MEPEHUH, T.€. 110

BHYTPEHHEH CXOJUMOCTH PE3yJIbTaTOB

(124)

raei=1,2,3,...,n — HOMepa ¥ YUCIIO U3MEPEHUH, Pi — Beca pe3yIbTaTOB.

1.5.5 Boruncnenue BecoB GyHKINI HE3aBUCUMBIX apTyYMEHTOB

Nmeem pyHKITHIO

(125)

U Beca apryMEeHTOB

Ha ocnoBanuu popmyiisr (39) MOKHO HanmcaTh

(126)

Paznenum 06e yacTu 3TOro paBeHcTBa Ha P2:

(127)

U, YUUTBIBas, UTO

, OKOHYATEIbHO 3allUIIEM

(128)

1.5.6 Ilopsinok mareMaTuueckoid 00pabOTKH pe3yabTaTOB HEPABHOTOUYHBIX

U3MEpPEHUI

3anauva 10. [TycTts, a5 onpezeneHus BEICOThI IpyHTOBOrO penepa Ne29 (cm.puc. 4) ot

bynaamenTanbHbIX periepoB Ne 23 .24 u 43 o onpenensieMoro pernepa mnpoiaokeHo TpH

HUBEJIMPHBIX XoAa. Tpedyercs mo pe3ysibTaTaM TpeX HEPaBHOTOUYHBIX 3HAUEHUH BBICOTHI
penepa

Ne29 nonyunts Hanbosiee TOYHOE 3HaYEHHE BBICOTHI 3TOTO pernepa. BhICOThI HCXOIHBIX
penepos

cuuTath 6€30mnO0YHBIMU. VIcX0OAHbBIE TaHHBIE U PE3YJIbTaThl BEIYMCIECHUN TPUBEIEHBI B
Tabm. 6

n.

Tabmuna 6

HUcxonupie naHHLIe

Puc. 4. Cxema xo108B

Tabmuma 7

O06paboTka pe3yabTaTOB HEPABHOTOYHBIX U3MEPEHUH

Howmep

XOJIOB 1

BeicoTsl

penepa

Ne29 Hi, m

Yucino

CTaHIINH

n

P

€

MM

Pe,

MM

Pe2

U’



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

Hoxk

o

403,883

403,8904

403,890

+0,4 MM

> 5,93 +19 +44,0 458,0 -2 +2,5

132,6

MM MM MM

O06paboTKy pe3y/nbTaTOB HEPAaBHOTOUHBIX U3MEPEHHI BBIITOJIHAIOT B CJIeIyIOIIei
MOCJIe0BATEIHHOCTH:

1. B rpade 1 Tabn. 7 BRIMUCBHIBAIOT U3 Ta0l. 6 HOMEpa HUBEIHPHBIX XOA0B (CM. puC. 4), B
rpade 2 — BICOTHI periepa Ne29, moydeHHbIE TP MPOJIOKEHUN HUBEITUPHBIX X0/10B 1, 2, 3.
2. Beibupatot npubnmkenHoe 3HaueHue H' BoicoThl peniepa Ne29 kak Haumensinee u3 Hi ,
T.e. H" = Hi, min , B Hammewm ciryqae H™ = 403,883 M.

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

4. B uerBepToii rpade 3amuchiBatoT Beca Pi pe3yabTaToB U3MEPEHH 151 KaKI0TO X014,



BBIUKCIIsIEMBIE TIO (hopMyIie

(129)

Howmepa xon0oB Breicots! periepa Ne 29 Hi, m Yuncio ctaniuii B Xo1ax n

1403.895 4

2 403.883 7

3403.890 5

rae A =10 - koa¢pdunuenT, 3HaueHue KOTOPOro BHIOMPAIOT TAKUM 00Pa30M, YTOOBI
BEJIMYMHBI BECOB ObLIN OJIM3KUMHU K €TUHUIIC.

®opmyna (129) nonydeHna u3 caeAyoOMUX paccyxaeHuil. Cunrtas pe3yabTaThl OIpeieIeHus
npeBbllIeHus h Ha KaXK0l j—i1 cTaHIIUM PaBHOTOYHBIMU, IPUMEM B KQUE€CTBE BECOB Pj 3TUX
pe3yJbTAaTOB YUCIIO A, T.C.

(130)

rae mh — cpeHsist KBaJpaTudecKas MOrPelrHOCTh ONPEAeIICHUs PEBHIICHUN HA CTAHIIUU.
Beca pe3ynbTaToB onpesenenus BhICOTHI periepa Ne29 B KakJ1I0M 1-M HUBEITUPHOM XOJI€
PaBHBI

(131)

i€ - CPEIHHE KBaPaTUIECKUE TIOTPEITHOCTH OMPECTICHHS BHICOTHI

penepa Ne29 B kakJJOM HUBEITUPHOM XOJI€; Ni — YUCIIO CTAHIUN B KaXKIOM XOJ€.

Ha ocunoBanuu ¢popmyn (109) moxem 3anucarb

OTKyJa

5. YkioHeHus 3aHocaT B rpady 5 tabmn. 7.

6. B rpads1 6 u 7 3anuchIBAIOT MPOU3BEACHHUS

U UX CyMMBI.

7. ITo dopmyse (101) BEIYHCIAIOT HAMOOJIEE TOYHOE 110 BEPOSTHOCTH 3HAYCHHUE BHICOTHI
penepa Ne29:

8. 1o 3HaueHue okpyrisatoT A0 0,001 M. BeruucnsoT ykIoHeHUs pe3yibTaToB
ompezeneHus: BEICOTHI perepa No29 mo kakJIoMy X0y OT OKPYIJICHHOTO 3HAYeHUs 001Ien
apuMeTUYECKON CePEeIUHBI, T.€. , KOTOPbhIE 3alMUCHIBAIOT B Tpady 8.

9. B rpadax 9 u 10 nony4aroT npou3BeaeHus

, IX CYMMBI C

KOHTpPOJIEM

, TJIE MM -

MOTPENIHOCTh OKPYTJIeHHUs 0011ei apuMeTHIECKON CEepeTUHBI.

10. TTo popmynam (124) u (114) BeIUUCIAIOT:

- CPEIIHIOI0 KBAaPATUYECKYIO MOTPEITHOCTh €AMHUIIBI BECa

- CPEIHIOI0 KBAJIPATHUYECKYIO MOTPEITHOCTH 00IIel apu(METHIECKON CepeHHBI

rae N — 4iClI0 HUBEJIUPHBIX XO/I0B.

11. CpenHioro KBaapaTUYECKYIO MOTPEIIHOCTD ONPEICTCHNS TPEBBIIEHNUN Ha KaXKI0H
CTaHIIMH HAXOJSAT U3 BBIPAKCHHUS

12. TTo dpopmyme

BBIUUCIISIOT CPEHUE KBAAPATUIECKUE MTOTPEITHOCTH

onpezaeneHus BoICOTHI penepa Ne29 mo kaxaomMy HUBETMPHOMY X011y

13. OxkoHuaTenbHOE 3HAaYEHHUE BBICOTHI perepa Ne29 3anuchiBalOT B BUJE



