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

PaGouast mporpaMma paccMOTpeHa 1 0f00peHa Ha 3aceaanuu kapeapsl ['eonorun,
MapKIIEHIePCKOro Aea U 000raIleHH)s TONE3HbIX HCKOMaeMbIX ,
27.02.2025, nmporokon Ne 4 o

3aB. kadeapoii N.A. T'pumun

Pabouast mporpamma ogoOpena metoanueckoid komuccueit NI IuT

07.02.2025 1. npotokoa Ne 4 4;\\
[Ipencenarens H.A. IlsrTanes

Paboyas nporpamma cocraBiieHa: /7
noreHT kadenper ' MIAuOIIN, %

A.A. ITyxoBa

Penensent:
BEJIYIIUH CTICIIHAIUCT MAPKILIEHIEPCKO-TEOE3UUECKON CITY>KOBI
00O «MarHutoropckasi MapKIIeH1epCKO-Te0/Ie3NIeCKasi KOMITAHUS ,

?- 10./1. MaBpun




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eororum, MapKIieaepcKoro neina u 000rameHus

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

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

[Iporokonm ot 20 . Ne

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

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.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM Troj1y Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHaepcKoro jaeaa u 00orameHusI

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

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM o1y Ha 3aceanuu Kadeapsl ['eonoruu, MapKIieHaepceKkoro aena u o0orameHus

[Iporokom ot 20 . Ne

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

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanuzanuu B 2031 - 2032
yueOHOM ToJTy Ha 3acefaHuu kageapsl ['eonoruu, MapKiieiaepckoro neia u 00orameHus

[Iporokom ot 20 . Ne

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




1 Lean ocBOeHMS TUCHUIIIIMHBI (MOIYJIA)

ABIIIETCS (POPMHUPOBAHUE Y CTYACHTOB MPOYHBIX 3HAHUH O XapakTepe U O0COOEHHOCTAX
00pabOTKM pa3jMYHBIX BHJOB MAapKIIeHIepCKO-Teo/Ie3nuecKoil uHbOopManuu, TPUBUTUS
HABBIKOB BBIIOJIHEHUS HEOOXOIUMBIX BBIUYUCICHUH.

2 MecTo quCHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/bHOM MPOrpaMMbl

Jucuunnnza Teopust olMO0K ¥ ypaBHUTEIbHbBIE BEIUMCIIEHUS BXOJUT B 4AaCTh y4€OHOTO
wi1aHa (HopMUPYEMYK0 YYaCTHMKaMU 0Opa30BaTENbHBIX OTHOIIEHUH 0Opa3oBaTelbHON
IIPOrPaMMBI.

Jns  w3yyeHMs ~ JUCUMIUIMHBI ~ HEOOXOAWMBI ~ 3HAaHUS  (YMEHHUS,  BJIAJCHHA),
c(OpMHPOBAHHBIC B PE3yJIbTAaTe U3YUCHHS TUCIUILTHH/ IPAKTUK:

Teopus BeposATHOCTEN U MaTeMaTU4eCKasi CTAaTUCTUKA

Bricmas MmaremaTuka

HNHdpopMaLnoHHbIE TEXHOJIOTHH

I'eonesns u mapkuienaepus

Maremaruueckas 00paboTKa pe3yabTaTOB U3MEPEHUN

Mapxkueiinepckue paboThl MPH OTKPHITOH pa3pabOTKe MECTOPOXKIEHHUH IOJIe3HbIX
HCKOIIaEMBIX

Mapxkueiinepckue paboThl NMpH MOA3EMHOIN pa3paboTKe MECTOPOXKIEHUH IOJIE3HBIX
HCKOIIaEMBIX

3HaHus (yMEHUs, BIaJCHUs), IOJIyY€HHbIC IPU U3YYCHUU JAAHHOW JAUCHUILIMHBI OyIyT
HEOO0XOANUMBI JJIs1 U3yYeHUS JUCLUIUINH/IPAKTUK:

Briciias reonesus

MOHUTOPUHT cABMXKEHUH U AedopMaruii, reoAMHaMHUYECKUE ITOJIUTOHbI

Mapkueiinepckue padoThl IPU CTPOUTENBCTBE MO3EMHBIX COOPY>KEHUM

Mapkuieiinepckoe obecrieueHue He(hTerazoBoro Mponu3BoICTBA

[TonroroBka k cade M ciada rocyJapCTBEHHOTO 9K3aMEHa

Mapxkueiiiepckoe odecriedenre 6€30MacHOCTH BEIEHNS TOPHBIX padoT

3 Komnerenuun odyuarouierocsi, popmupyembie B pe3yJibTaTe 0CBOEHUS

AUCUMIUTUHBI (MOIYJIs1) M IIAHUPYeMbIe Pe3yJIbTaThl 00y4YeHus

B pesynbrare ocBoeHus qucUMIUIMHBL (Moayis) «Teopust ommOOK M ypaBHUTEIbHbIE
BBIUUCIICHUS» 00yJaroIuics T0KEeH 001aaTh CIeAYOIUMU KOMIIETEHIIUAMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JOCTHIKCHUA KOMIICTCHIINN

[IK-1 CniocoGeH BBITIOJHATh HHKEHEPHO-TE€O0IC3MUECKUE MU3bICKaHMsI, IUIAHUPOBATh Pa3BUTHE
TOPHBIX pabOT, OCYIIECTBIIATh MapKIIEHIEPCKU KOHTPOJIb COCTOSHUS TOPHBIX BBIPAOOTOK,
3JaHUM COOPYKEHHMM M 3€MHOHM IOBEPXHOCTH Ha BCEX JTAlax OCBOCHMSI M OXpaHbl HEAp C
obecrieueHreM MPOMBIIIIIICHHON W 9KOJIOTUYECKON 0€30MacCHOCTH

IK-1.1 CocraBisieT NMpOEKThl MPOU3BOACTBA MApKIIEHAEPCKUX M T€OAE3NYECKHUX
paboT, OCYLIECTBISET KOHTPOJIb 3@ BHIIIOJHEHUEM U3BICKATENILCKUX PA0OT

I1K-1.2 [Inanupyer pa3BuTHE TOpPHBIX pPabOT M KOHTPOJIUPYET COOTBETCTBUE
(baKkTUYECKOro pa3BUTHSI TOPHBIX padOT MpOEKTaM U KaJeHIapHbIM IJITaHaM

I1K-1.3 OO0OCHOBBIBAaCT U HUCIOJIB3YCT MCTOABI TCOMCTPHU3ALIUN U ITPOTHO3UPOBAHUSA
pa3sMCIICHUSA Ioka3areiei MCCTOPOKACHUSA B IPOCTPAHCTBEC

[1K-1.4 AHanu3upyeT W TUMU3HPYET YCIOBUS pPa3pabOTKH MECTOPOKICHUHN
MOJIC3HBIX UCKOMAEMBIX ISl KX KOMIUIEKCHOTO MCTIOIb30BaHUSI, BBITIOHSET
pa3InYHbIE OIICHKH HEAPOIOIb30BaAHHS




[IK-2 CnocobGeH  BBINOJHATH  MapKIIEHAEPCKO-Teoe3nYeckrue  paboThl,  ONpEnesiTh
MIPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTEPUCTUKU COCTOSHHUS 3€MHOH MOBEPXHOCTH U HEP,
TOPHO-TEXHUYECKHX CHCTE€M, TNOJ3€MHBIX M HAa3eMHBIX COOPY)KEHHH U O0TOOpaXkaTh
nH(OPMAIIHIO B COOTBETCTBUH JICHCTBYIOIIMMH HOPMATUBHBIMU JIOKYMEHTaMHU

[1K-2.1 Hcnonb3yeT 3aKOHBl M MHbIE HOPMATHUBHBIC NPABOBBIE aKTHl B OOJIACTH
re0JIOTUYECKOr0  U3Y4E€HUs, HCIOIb30BaHUA M OXpaHbl Heap U
OKPY’KaIOIlEW Cpeabl; HOPMATUBHBIC IIPABOBBIE AKThI, PYKOBOIAILHUE,
METOANYECKUE U HOPMATUBHBIC MAaTepHaibl, KacCarolUecs AESITEIbHOCTH
MapKIIEHIEPCKON CITYKOBbI;

[1K-2.2 OcymecTBisieT He0OXOAUMbIE MapKIIeHIepCKue KaMepalbHbIE U MOJIEBbIC
paboTel, opopMIIIET TPOU3BOJICTBEHHYIO JOKYMEHTAIIUIO U OTYETHOCTH

[IK-2.3 Hcnone3yer  reomHGOPMAlMOHHBIE  CHUCTEMBI  JJIi  BBIIOJHEHUS
MapKHIeHIepcKuX padboT
[IK-2.4 YcTaHaBIMBaeT MPUTOAHOCTh T€0AE3UUECKOT0 000pyI0BaHUS U MTPHOOPOB

K pabote




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

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

HHUCJIIC:

— KOHTaKTHast pabota — 55 akaj. 4acosB:

— ayauTopHas — 54 akaj. 4acos;

— BHeayAuTopHas — 1  akaj. 4yacos;

— caMocTosITelbHAsA paboTa — 53 akaJl. 4acoB;

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

@dopma arTecTaluy - 3a4eT

AynuropHas ] o
KOHTaKTHas paboTa T E ®dopma TeKyero
= (B akaj. yacax) 5 & Bung KOHTPOJISt
Paznen/ Tema 3 : == . P Kox
g & © | camocrosTenpHOM |  ycreBaeMOCTH U
JIACIMTUTAHBI 3 e = . | xommerenun
O g g paboThI MIPOMEKYTOYHOM
Tek. mal. | mpakr. 'S aTTeCTaluu
3aH. 3aH. | O &
1. DneMeHTHI Teopun
MOorpeIHocTel (0mmudoK)
Te0/Ie3NUYECKUX U3MEPEHUN
Wzyuenue MK-1.1. [IK-
OCHOBHOM 1 12 1'.11(,-1 3
1.1 O6mue cBeneHus 06 JIOTIOMHHATEILHOU YcTHbIi orpoc I1K-1.4, TIK-
0,4 1 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 TorpemmHocTH 9 JIOTOHHATEILHOU VYeTHbll onpoc [IK-1.4, T1K-
N 0,7 1 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 3anauu Teopun 07 1 JIOTIOJTHUTEJIbHOU VYcTHbli onpoc IK-1.4, TIK-
MOTPEIIHOCTEH n3MepeHnH ' JIUTEPATYpPBI 110 (cobecenoBanue) 2.1, 1IK-2.2,
JUCLUIUINHE, I1K-2.3, TIK-
KOHCIIEKTa 2.4
Hroro no paspeny 1,8 3
2. PaBHOTOYHBIE U3MEPEHUS
Msynerivte MK-1.1, TK-
2.1 Beruncnenne Haubomee OCHOBHOM U 12 HK’ 13
TOYHOTO 110 BEPOSITHOCTH OTIOJTHUTEIBHOMN . . =
3HAYEHHA pe3 JP;bTaTa 9 | 07 1 21nme aTyphl 0 Y CTHBII onpoc TIK-1.4, TTK-
? 4 . o ! patyp (cobecenoBanme) 2.1, TIK-2.2,
U3MEPEHHI OJTHOM U TOH ke JTUCLIUIUINHE, K2 3. TIK.
BEJIMYMHBI KOHCIIEKTa 2 i
JICKIIUI ’
HWroro no pazaeny 0,7 1

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,
MOTPEIIHOCTh pe3yJbTara .
JUTEePaTypsI IO TIPaKTHIECKOI TIK-1.4, TIK-
OTJENTbHOTO U3MEPEHUSI. 0,7 15
Tpe tebias i JUCLIUTUINHE, pabots! u pemienue | 2.1, T1K-2.2,
P KOHCITEKTa 3a7a4 TIK-2.3, TIK-
OTHOCHUTEIIbHAs N
JIEKIAH 2.4
MOTPEIIHOCTH
Nzyuenne
OCHOBHOM U
. JIOTIOJTHUTEIHHOM Brimonaenune
3.2 BeposiTHelimume .
0,7 15 JIUTEPATYPHI 110 MIPAKTUYECKOM
MOTPEIIHOCTH
JUCIIUILINHE, paboThI U pelieHne
KOHCIICKTa
JICKIIUHA
HWroro no pazaeny 1,4 3
4. OneHKa TOYHOCTH (QYHKIMHA
WU3MEPEHHBIX BETUYUH
OCHOBHOM M TIK-1.1, TIK-
. € IHSIST JIOTIOTHUTEIHHOM BIIOIHEHHE 2, TIK-1.3,
4.1Cp i B 1.2, TIK-1.3
KBaJIpaTHdecKast 07 2 TUTEPaTypPHI IO TIPaKTHIECKOM TIK-1.4, TIK-
TOTPEIIHOCTh (PYHKIHH ' JTUCLUTUINHE, pabots! u pemienue | 2.1, T1K-2.2,
001ero Buaa KOHCITEKTa 3a7a4 TIK-2.3, TIK-
JICKIIUH 2.4
i IK-1.1, TIK-
4.2 Cpennsist . Brimonnenue 1.2, IIK-1.3,
JTOTIOTHUTETbHON o
KBaJIpaTHdecKast MIPaKTHIECKOM TIK-1.4, TIK-
. 0,7 2 JIUTEPATYPHI 110
TIOTPENIHOCTD MTPOCTOM pabote! u pemenne | 2.1, TIK-2.2,
o JUCLUIIMHE,
apu(pMETHIECKOM CepeMHBI 3amaq TIK-2.3, TIK-
KOHCIICKTa 24
JIEKITHHA '
N3yuenue
OCHZ:HOIZ " TIK-1.1, TIK-
4.3 OreHKa TOYHOCTH JTOTIOTHUTETBbHOM BHHOHHeHHeV 1.2, IK-1.3,
€3yJIbTaTOB YIJIOBBIX 0,7 2 JIUTEPATYpPBI 110 TIPAKTHICCKOH TIK-1.4, TTK-
EISM}; CHUH B TPUAHTYJISIIHHA l HCIMILIAHE paGorel u pemenne | 2.1, IK-2.2,
P PHAHT YA et ’ 3ajau TK-2.3, TTK-
KOHCIIEKTA >4
JIEKITAHA '
u
ocjg:?c{)gen TIK-1.1, TIK-
4.4 OrieHKa TOYHOCTH JIOTIOJTHUTEIILHOM BHHOHHeHHeﬁ, 1.2, IIK-1.3,
€3yJIbTATOB PsiJia JIBOMHBIX 0,7 2 JIUTEPATYPHI 110 TPAKTHACCKOU TIK-1.4, TIK-
paB?IOTO‘IHLIX U3MEpEHUI l HUCIUTIIINHE pabotet u pemenne | 2.1, TIK-2.2,
p p et ’ sanau TK-2.3, TIK-
KOHCIIEKTA 24
JICKITHH '
HWroro no pazneny 2,8 8
5. HepaBHOTOUYHBIE U3MEPEHHUS
4
oczgiﬁgen TIK-1.1, TIK-
. 1.2, IIK-1.3,
5.1 O6was apudmerrueckas JTOTIOTHUTETBHOMN Berimonuenue K1 4. TIK-
cepenuHa. Beca 0,7 2 JIUTEPATYPHI 110 MPaKTHYECKUX 21 1'[K’2 2
pEe3yJIbTaTOB U3MEPEHU I JUCIIUILINHE, 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-
KBaJ[paTHyecKast 0,7 2 MIPAKTUYECKUX
MOTPEIIHOCTh €AMHUIIBI Beca JIUTEPATYPEL TIO pabor 2.1, IIK-2.2,
JIUCLHILINHE, TIK-2.3, TIK-
KOHCIIEKTa 2.4




JICKIUI

5.3 Cpennss . 1.2, IIK-1.3,
JIOTIOJIHUTEIBHOMI Brlimonnenune
KBa/IpaTiccKa 0,7 2 2 JIUTEPATYypPHI 110 MIPAKTUYECKUX TIK-1.4, ITK-
MOTPEIIHOCTh U BeC 001Ien ! LIS aGor 2.1, IIK-2.2,
apu(METHIECKOM CepeIMHBI et ’ p TK-2.3, TIK-
KOHCIIEKTa 24
JIEKIAH '
5.4 Boruucnenue cpeaneit . 1.2, IIK-1.3,
N JIOTIOJIHUTEIBHOMI Brmmonnenue
KBaJIpaTHYECKON TIK-1.4, TIK-
0,7 2 2 JUTEPATyphI IO IIPaKTUYECKUX
MOTPEIIHOCTH €IMHULIBI HCLIHILTHHE aGoT 2.1, 1IK-2.2,
Beca A ’ p TK-2.3, TIK-
KOHCIIEKTa >4
JIEKITAH '
My
. 1.2, IIK-1.3,
5.5 BelunciieHne BECOB JIOTIOJTHUTETLHOM Brinonnenue K-1.4. TIK-
(hyHKIMH HE3aBUCHUMBIX 0,7 2 2 JTUTEPATYPHI 110 MIPAKTUYECKUAX 21 l"IK’-Z 2
apryMeHTOB JUCIIATIIINHE, pabor TK-2.3, TIK-
KOHCIIEKTa >4
JICKIIUHA '
HWroro no pazaeny 3,5 10 10
6. OCHOBBI METOAa HAUMEHBIITNX
KBaJIpaToB
oo 1 HK-L. 1, K-
Ny 1.2, IIK-1.3,
6.1 3agaua COBMECTHOTO JIOTIOJIHUTEILHOM Brimonanenue K1 4. TIK-
YpaBHHUBAHHUS HECKOJIBKUX 0,7 14 2,8 JIUTEepaTypsl MO MIPAKTHUECKUX 21 1'.IK,-2 2
HM3MEPEHHBIX BEJINYHH JIACIIATIIINHE, pabor I1K-2.3, [TK-
KOHCIIEKTa >4
JIEKIIAH '
oot IK-L.1, TIK-
OITOJTHUTEITLHOM Brinonnenue 1.2, IIK-1.3,
6.2 TIpuniun (croco6) A TIK-1.4, TIK-
0,7 1,4 2,8 JIUTEPATYPHI 110 MIPAKTUYECKUAX
HaUMEHBIIUX KBapaTOB 6ot 2.1, IIK-2.2,
JIACIIATIIINHE, pa I1K-2.3, [TK-
KOHCIIEKTa >4
JIEKIIUH '
Nzyuenue
. TIK-1.1, TIK-
OCHOBHOM M 12 TIK-1.3
6.3 KoppenartHslii cioco6 JIOTIOJTHATCIILHOH Brmonmenne TIK-1.4, TIK-
0,7 14 2,8 JIUTEPATYPHI 110 MPAKTUYCCKUAX
YpaBHUBaHUSA 60T 2.1, IIK-2.2,
JUCLUILINHE, pa TK-2.3, TIK-
KOHCIIEKTA 24
JICKIIUH '
Vsysierne TK-1.1, TIK-
OCHOBHOM H 12 TIK-1.3
6.4 TapameTpiacciuii JIOTOJTHUTENHHOM Brmonnenue TIK-1.4, TTK-
0,7 14 2,8 JUTEepaTypsl MO MIPAKTHYECKUX
croco0 ypaBHUBaHUS HCLIIIHHE aGoT 2.1, 1IK-2.2,
et : p TK-2.3, TIK-
KOHCIIEKTA 24
JIEKIIUHI '
Msyuenne TK-1.1, TIK-
OCHOBHOM U 12 [IK-13
6.5 Breluncnenue JIOTIOJTHUATEIHLHOM Brinosnnenne - .
TIK-1.4, TIK-
k03¢ urenToB 0,7 1,4 2,8 JIUTEPATYPHI 110 MIPAKTUYECKUX 2 1. TIK-2.2
HOPMaJIbHBIX YPaBHEHHIA JIUCIIATIIINHE, pabor T1K-2.3, TTK-
KOHCIIEKTA 54
JICKIIUI '
6.6 KoHTpOb BEIYUCTCHUS 0,7 1,4 2,8 W3zyuenne Brmonnenne MK-1.1, ITK-




OCHOBHOM M

JIOTIOJTHUTEILHOM llﬁ%- ln Afl(-l:'lﬁil-
k03¢ urenTon JIUTEPATypPHI MO MPaKTHICCKUX 21 HIEZ 5
HOPMAJIbHBIX YPaBHEHUH JUCLUILINHE, pabor H.K’-Z 3 HK,-
KOHCIIEKTa 2 i
JeKIui '
Mayriextite TK-1.1, TIK-
OCHOBHOI1 1 ’
. 1.2,TIK-1.3
JIOTIOJTHUTENIbHOM Brinonnenue ’ '
6'15;2:{3;“6 HOpMaIbHBIX 0,9 14 2,8 JIUTEPATYPHI 110 TIPAKTUYECKUX IZIIf 11_&‘(’121};
yp JTUCLIUTUINHE, pabor H'K’_2 3 HK-
KOHCIIEKTa 2 Zi
JEKIUI '
Mayeriie TK-1.1, TTK-
nogg;gzisrb?{oﬁ Brimonnenne 1.2, IK-1.3,
6.8 Komrpor, perienua 0,9 1,4 2,8 JATEPATypPHI MO MIPAaKTHIECKUX TIK-1.4, TTK-
HOPMAJIbHBIX YPaBHEHUH 2.1, 1IK-2.2,
JTUCLIUTUINHE, pabor MK.2.3. TIK-
KOHCIIEKTa 2 i
JEeKIUI '
Msyuene TK-1.1, TIK-
OCHOBHOM 1 12 HKjl 3
6.9 Cxemsl perenus JTOTIOTHUTETHHON Brimonuenne H.K’-l 4 HK-
HOPMAJIbHBIX YPaBHEHUH 1O 0,9 1,4 2,8 JIUTEPATYpPBI 110 HPaKTUYECKUX 21 l'.IK’-Z 2
anroputmy K.®. T"'aycca JTUCLUTUINHE, pabor H.K,-2 3 HK,-
KOHCIIEKTa 2 i
JEeKIUH '
Msyuene TK-1.1, TIK-
6.10 OueHKa TOUHOCTH OCHOBHOM M 1.2, TIK-1.3,
JIOIIOJIHUTEIIbHOM Beinonnenue
W3MEpPEHHBIX BEIMINH U UX TIK-1.4, TIK-
. 0,9 1,4 2,8 JIUTEPaTyphl MO HPaKTUYECKUX
(hyHKUUE TpH ypaBHUBAHUH HOLILIHE aGor 2.1, TIK-2.2,
KOppEeTaTHBIM CII0CO00M et ’ p TIK-2.3, TIK-
KOHCIIEKTa 24
JeKIUH '
TK-1.1, TTK-
1.2, TIK-1.3,
IK-1.4, IK-
6.11 BHKP 2.1, TIK-2.2,
MK-2.3, IK-
24
HWroro no pasaeny 7,8 14 28
HWroro 3a cemectp 18 36 53 3auéT
HWroro no aucumruinHe 18 36 53 3a4yer




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jns  peanuzani  OPEAYCMOTPEHHBIX BHJOB y4eOHOW paboThl B  KadyecTBe
0o0pa3oBaTeNbHBIX TEXHOJOTMH B MpenojaBaHuu auciuruinabel  «Teopuss ommbok U
YPaBHUTENbHBIE BBIYUCIICHUSA» UCIIOIB3YIOTCS TPAJIULUOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTHH.

Jlekuu MPOXOIAT B TpamuiuoHHOW (opme. Ha neKnuu-KOHCYIbTAallUU, W3JIaraeTcs
HOBBII MaTepHall, CONPOBOKAAIOLIUICSA BOIIPOCAMU-OTBETAMM 10 TEME JICKLIUH.

[TpakTuyeckue paboThI BHIMOJIHSAIOTCS CTYICHTAMHU 10 BapUaHTaM.

CamocrositenbHass paboTa 3aKIIOYaeTCsl B IMPOPAabOTKE OTIEIbHBIX BOIPOCOB IIPH
M3y4YEHUU JUCLUILIMHBI U IIPU IOATOTOBKE K Cla4e 3a4yeTa.

6 YueOHO-MeTOAHUYeCKOe o0eceyeHne caMOCTOATEIbHOI padoThI 00y4aloIUuXCs

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl POBEeHUsI POMEKYTOYHON aTTecTalluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYECKOE U MH(POPMAIIMOHHOE o0ecnedyeHne JUCHUIIHMHbI

a) OcHoBHas JInTeparypa:

1. T'anesnoB A.B., T'opmeeB B.A. Pa3BuTue HayyHBIX HUACH B TOPHOM Jele:
Mapxkuelinepus: Hay4dHas MoHorpadusa. — ExarepunOypr: VYpanbCkuii TrocyqapCTBEHHBIH
ropubiii yausepcuret, 2018. 559 c. https://www.elibrary.ru/item.asp?id=36292312

2. T'ony6be B.B. T'eome3ms. Teopus MmaTemaTHueckoil 0OOpaOOTKM TIeo/Ie3MYeCKUxX
u3MepeHuil: Yued. s By30B. — M.: MOCKOBCKHI rocy1apCTBEHHbI YHUBEPCUTET I'€0J€3UN U
kaprorpadun, 2016. 422 c. https://www.elibrary.ru/item.asp?id=30089838

3. JesxoB, b.H. T'eome3uss [Dnekrponusiii pecypc]: y4ueOnuk / B.H. [IpsikoB. —
OnexktpoH. paH. — Cankr-IlerepOypr: Jlawp, 2019. — 416 c. — Pexum pgocryna:
https://e.lanbook.com/book/111205 .

0) /lomoJiHUTE IbHAA JIUTEpaTypa:

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. Ileppuibes, A. A. Teopust MmareMaTHueCKO 00pabOTKH T€0/1e3NIECKUX U3MEPEHUH !
yaeonoe mocobue / A. A. IlepdunbeB. — Hosocubupck : CI'YBT, 2019. — 80 c¢. — ISBN
978-5-8119-0810-3. — Tekcr : anekTpoHHbIi // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS CHCTEMA. —
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-OMOIHoTeynas 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 pemakuueir B. A. Koyrus. —
Cankt-Ilerepoypr : Jlamp, 2015. — 288 c. — ISBN 978-5-8114-1831-2. — Tekct
anekTpoHusli /[ 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.: Konoce, 2006, 598 c.

B) MeToanueckne yKa3aHus:
[IpencraBieHbl B TPUIOKEHUH 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. — Dnekrpon. nan. — Cankt-IletepOypr: Jlans, 2019. — 416 c.

IIporpammHoe obecnevyenune

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Off_lce 2007 No 135 ot 17.09.2007 0ecCpovHO
Professional
7Zip cB0OOHO pacnpoctpansemoe [10 6eccpodHo

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI
Haszsanue kypca Ccbuika

SHGKTpOHHa}I 6838 HepI/IOIII/I‘IeCKI/IX
n3nanauii East View Information Services, | https://dlib.eastview.com/
000 «MBUC»

HannonaneHas
UH(POPMALMOHHO-aHATUTHYECKAsT CUCTEMa
—  PoccuiickMii  MHIEKC  HAy4HOIO
Poccniickas l'ocynapcrBenHnas
6ubauoreka. Karagoru

DNEeKTPOHHBIE  pecypchl  OMOTMOTEKH . .
MITY um. T Hocopa https://host.megaprolib.net/MP0109/\Web

URL:
https://elibrary.ru/project risc.asp

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

9 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCHUIIMHBI (MO1yJIs1)

MartepruanbHO-TeXHHUECKOE 00eCIIeUeHUE TUCITUTUTMHBI BKITIOYACT:

VYyeOHass aynutopus ISl TPOBEICHHS 3aHSATUI JIEKIIMOHHOTO THMA: TexXHUYeCcKHe
cpenctBa OOydeHHMs, CIyKallue s MpeAcTaBleHus ydeOHOW uHopManuu OONbIION
ayTUTOPUU: MYJIbTUMEIUWHBIE CpEICTBAa XpaHEHUS, Mepelayd M MpeAcTaBlIeHUS ydeOHOU
uHpopmanuu. Crenuanu3upoBaHHas MeOeb.

YyeOHast ayquTOpus 7S MPOBEACHUS MPAKTHUYECKHUX 3aHSATUI TEKYIIEro KOHTPOIS W
MPOMEXYTOUHON  arrecTtanuu: TeXHUYECKHWe CpeiCTBa OOyuYeHHs, CIyXalue  JJis
npencTaBieHuss y4eOHON HHQpopManuu OONBIION ayAUTOPUH: MYJIbTHUMEIUNHBIE CpPEACTBA
XpaHeHus, iepeaaun U mpeAcTaBieHus yueoHoi nabopmarmu. Criennaan3upoBaHHas MeOeb.

VYyeOHass ayauTopuss s TPYNNOBBIX W HWHAMBHAYAIBHBIX  KOHCYJIbTAIIHIA:
KomnbrotepHas texnuka ¢ maketom MS Office, ¢ moaximouennem k cetu «MHTEpHET» H C
JOCTYTIOM B DJIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTebHYIO CpEy YHUBEPCUTETA.

Creunanu3upoBaHHasi Mebeb

[Tomemenue Isi caMOCTOSTENbHONH paboThl: KoMmmbloTepHass TEXHHKA C MaKEeTOM
MS Office, ¢ moakmroueHneM Kk cetu «MHTEpPHET» U C JOCTYIIOM B DJICKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTEIBHYIO Cpely YHHBEpcUTeTa. Crienuaan3upoBaHHas MeOeb.

[Tomemenune mist xpaHeHUs U TpodHIaKTHYeCKOoro ooOcmyxuBaHus: CTemmaxu st
XpaHEeHHs yueOHO-HATTISIHBIX TTOCOOUH U y4eOHO-METOINYECKON JOKYMEHTAIIUN


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

ITpunoxxenue 1

6 YueOHO-MeTOAHYECKOe o0eceYeHrne cCaMOCTOATEIbHOI padoThl 00y4aloIUXCH

AynuropHas caMOCTOSITENIbHAs paboTa CTyIEHTOB Ha MPAKTUYECKUX 3aAHATUAX

OCYILIECTBIIETCS 110 KOHTPOJIEM IIPENOAABATENs B BUIE PEIICHUS 3a/1a4 U BBIIIOJHEHUS

yIpaXHEHUH, KOTOpPbIE ONPEEIIAET IPENoAaBaTeib A CTYACHTA.

CamocrosiTenbHas paboTa CTyIeHTOB OCYILECTBIISETCS B BUJIE YTEHUS JINTEPATYPhI 110

COOTBETCTBYIOILIEMY pa3Jielly ¢ IPOpabOTKOM MaTeprasia v BBIIIOJIHEHUS IOMAITHUX
3aJJaHUH C KOHCYJIbTalUsMU IIPENOaBaTENs.

Buabst ®opmbl KOHTPOJIA

Beinonnenne npakruyeckux padbot IIpoBepka u 3ammura pabot

[Touck ONOTHHUTENBHOM HH(pOPMAIUU TIO

3aJlaHHON TeMme (paboTa ¢

OoubmuorpaduueckuM MaTepuaIamMH,

CIIPAaBOYHMKAMU, KaTaJIOTaMU, CIIOBapsAMH,

SHIUKIIOTICUSMU )

[TpakTnyeckue paboThl

IIpuMepHBIii IepeYeHb TEOPETUYECKHUX BOIIPOCOB K 3a4ETY:

1. 3agaun nucuunianHbl « Teopust oMOOK U ypaBHUTEIbHbBIE BHIUMCICHUS

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

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

HEPaBHOTOYHBIMU?

4. Yro sBasieTcs pe3ysibTaTOM U3MEpeHus?

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

6. Kakue ommOku Ha3bIBaIOTCS TPyObIMH, CUCTEMATUUECKUMHU, CITy4alHBIMU?

7. Kak BBIYMCIIUTD BEPOSATHENIIIEE 3HAUCHUE U3MEPSAEMOM BEIMUMHBI 110 PE3YJIbTaTaM

MHOTOKPaTHBIX PaBHOTOYHBIX U3MEPEHUIT?

8. CpenHsist KBaJipaTuieckas olIMOKa pe3ynbTaTOB PAaBHOTOYHBIX U3MEPEHUil: popMyIIbl

I'aycca, beccenst, @eppepo.

9. Cpennsist kBaipaTudeckas omnoka QyHKIIMY U3MEPEHHBIX BEJTHMUUH.

10. CpenHsiga kBagpaTHueckas OmKMOKa pe3yabTaTOB JBOMHBIX PaBHOTOYHBIX U3MEPEHUH.

11. Cpennss kBagpaTudeckasi ouOka IpocToil apuMeTHuecKoi cepeHsbl.

12. OOuias apupmMernyeckas cepearHa.

13. CpenHss kBagpaTHuecKasi OlIMOKa eIMHULIBI Beca.

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

15. Yto noHMMaeTcs ol ypaBHUBAHUEM PE3YyJIbTaTOB U3MEPEHUN?

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

KpPYTOBBIX IIPUEMOB.

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

18. ITpyHIIMTT HAUMEHBIIUX KBAJIPaTOB.

19. KoppenaTHslii criocod ypaBHUBaHUSI.

20. [TapameTrpuyeckuii cnoco0 ypaBHUBAHUS.

21. Kak cocTaBisifOT yCIIOBHBIE YPABHEHUS?

22. Kak cocTaBist0T HOpMaJIbHbIE YPAaBHEHUS U BBIYUCISIOTCS KO HUIIMEHTHI
HOpPMAaJIbHBIX

ypaBHEHH?

23. Anroput™ K. ®. I"aycca penienns cucteM HOPMalbHBIX YpaBHEHUN?

24. KoHTpOJIb pellIeHUs] HOPMAJIBHBIX YPaBHEHUM.

25. O1eHKa TOYHOCTH U3MEPEHHBIX BETMYMH U UX QYHKIUHN NpU ypaBHUBAHUU
KOPpEIaTHbIM

CIOCOOOM.



IIpunoxenne 2

7 OueHoYHbIE CpeCTBA JJIA MPOBeeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [Tnanupyemble pe3ynbTaTbl 00y4eHUs M OLICHOYHBIE CPEACTBA JJIS IIPOBEICHHS
IIPOMEKYTOUHOM aTTeCTal[Uu:

IIpumepHOE conepxanue:

CTpyKTypHBIii

AJIEMEHT

KOMIIETEHIINH

[Tnanupyemsbie pe3yabTaTel 00yueHust OLEHOYHBIE CPEICTBA

[TK-1 Cioco6eH BBIIOTHATH MHKEHEPHO-T€0Ae3UUECKHIE N3bICKAHUS, TUIAHUPOBATh
pa3BUTHE TOPHBIX pabOT, OCYIIECTBIIATh MAPKIICHIEPCKUN KOHTPOJIb

COCTOSTHUSI TOPHBIX BBIPAOOTOK, 3/JTaHUI COOpPY>KEHUH 1 3¢MHON MOBEPXHOCTH Ha BCEX
ATanax OCBOSHHS U OXPaHbI HeJlp ¢ 00ECTIEYCHNEM POMBIIUICHHON U

9KOJIOTHYECKOM 06e30MacHOCTH

IK-1.1

CocraBiiger NpoeKThl NPOU3BOJICTBA

MapKIIEHIEPCKUX U T€0Ae3NUECKUX paldoT,

OCYLIECTBIISIET KOHTPOJIb 32 BHIIIOJIHEHUEM

U3BICKATENbCKUX PaboT

IIpuMepHBIii IepeYeHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:

1. 3amaun qucrumuinHbl « Teopus omrOOK U ypaBHUTEIbHBIC BHIYUCICHUS

2. YTo noHUMAIOT O] U3MEPEHUEM (PU3HUECKON BEJIUYUHBI?

3. Kakue u3mepeHus Ha3bIBAIOT IPSIMbIMU, KOCBEHHBIMHU, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yto siBisieTCs pe3yJIbTaTOM U3MEPEHHUS?

5. YTo noHUMaeTcs Mo omuOKoH (MOTPEeIIHOCThIO) pe3ysibTaTa U3MEPEHUS?

6. Kakue ommbKku Ha3bIBAIOTCS rPpyObIMH, CHCTEMaTUYECKUMH, CITydaiHbIMU?

7. Kak BBIYMCIUTDH BEPOATHENIIEE 3HAUYEHNE U3MEPSEMON BETUUUHBI IO PE3yJIbTaTaM

MHOTOKPAaTHBIX PaBHOTOYHBIX U3MEPEHUI?

8. CpenHsas KBajpaTHUecKas OINOKa pe3yabTaTOB PaBHOTOUYHBIX U3MEpPEHUI: (OPMYJIbI

I'aycca, beccenst, Deppepo.

9. Cpennsist kBagpaTuueckas omroOka pyHKINN U3MEPEHHBIX BEJIUYUH.

10. CpenHss KkBagpaTHUecKasi OIMOKa pe3ysIbTaTOB ABOMHBIX PAaBHOTOYHBIX U3MEPEHUI.

CtpyKTypHBII

DIIEMEHT

KOMIIETEHIINH

[Tnanupyemsle pe3yabTaTel 00yueHust OLeHOYHbIE CPeICTBA

11. Cpennssa kBaapaTHueckas omnUOKa MPOCTON apupMETHUECKON CepeNHBbI.

12. Obmras apupmMeTndeckas cepeanHa.

13. Cpennsia kBagpaTudeckas ommOKa eTMHULIBI Beca.

14. Cpennsas kBagpaTuueckas ommoka 1 Bec o01elt apupmMeTHyeckon cepeinHbl.

15. Yto noHnMaeTcs noJi ypaBHUBAHUEM PE3yIbTaTOB U3MEPEHUIT?

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

KPYT'OBBIX IIPUEMOB.

17. Yto sBnsETCS YCIOBUEM U PUYMHON BOZHUKHOBEHUS 3aJ]aull ypaBHUBAaHUA?

18. [TpuHIMIT HAMMEHBIINX KBAJIPATOB.

19. KoppenaTHslii ciocod ypaBHUBAHHSIL.

20. ITapameTrpuueckuii cnocod ypaBHUBaHHUSL.

21. Kak coCTaBIIsIIOT yCIOBHBIE YpAaBHEHUS?

22. Kak coCTaBISIFOT HOpMaJIbHBIE YPABHEHHS M BBIUUCISIOTCS KO OUITMESHTHI
HOPMAaJIbHBIX

ypaBHEHUI?

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

24. KoHTpOJIb pelIeHUs] HOPMAIbHBIX YPABHEHU.



25. OueHka TOYHOCTH U3MEPEHHBIX BETMYMH U UX (GYHKUUH NPU YpaBHUBAHUU

KOPpEeJIaTHBIM CIIOCOOOM.

[1K-1.2

[Tnanupyet pa3BUTHE TOPHBIX padbOT U

KOHTPOJIMPYET COOTBETCTBHE (DAKTUIECKOTO

Pa3sBUTHSI TOPHBIX Pa0OT MPOEKTaM U

KaJICHApHBIM IIJIaHaM

[TprMepHBIii TepeUeHb TEOPETUUECKUX BOIIPOCOB K 3aUETY:

1. 3apaun qucuumuinebl «Teopust olmMOOK U ypaBHUTENIBHbBIE BHIYMCICHUS»

2. UTo moHUMAIOT 1MoJ] u3MepeHrueM (prU3nYecKor BeTUINHBI?

3. Kakue n3mepeHus Ha3plBatOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEPAaBHOTOYHBIMU?

4. Yro sBasieTcs pe3ysibTaTOM U3MEpEeHus?

5. Yto moHUMAETCs 101 OIIMOKOH (IMMOTPEITHOCTBIO) Pe3yJIbTaTa U3MEPCHUs?

6. Kakue ommOku Ha3bIBalOTCS IPyObIMH, CUCTEMATUUECKUMHU, CITy4alHBIMU?

7. Kak BBIYMCIIUTD BEPOSATHENIIIEE 3HAUCHUE U3MEPSAEMOI BEJINYUHBI 110 PE3YJIbTaTaM

MHOT'OKPaTHBIX PAaBHOTOYHBIX U3MEPEHUIT?

CrpyKTypHBII

JJIEMEHT

KOMIIETEHIIUU

[Tnanupyemsble pe3yabTaTbl 00yueHust OLeHOYHbIE CpeICTBA

8. CpenHsist KBaipaTu4eckasl OrOKa pe3ybTaTOB PABHOTOYHBIX U3MEPEHUi: POpMYITBI

I'aycca, beccenst, Deppepo.

9. Cpennsist kBazpaTudeckas omuoka QyHKIIMH U3MEPEHHBIX BEJTHMUNH.

10. CpenHss kBagpaTHuecKasi OIMOKa pe3ysIbTaTOB ABOMHBIX PAaBHOTOYHBIX U3MEPEHUI.

11. Cpennsia kBagpaTHueckas omnUOKa MPOCTON apu(pMETHUECKON CepearHBbI.

12. O6mas apudpmernyeckas cepeauHa.

13. Cpennsig kBajpaTHueckas omnOKa eIMHUIIBI Beca.

14. Cpennsas kBagpaTudeckas onmoka 1 Bec oo1el apupmMeTHyeckon cepeinHbl.

15. Yto noHMMaeTcs moJl ypaBHUBAHHUEM PE3YyJIbTaTOB U3MEPEHUN?

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

KPYT'OBBIX IIPUEMOB.

17. Yto sBNsETCS YCIOBUEM U PUYMHON BOZHUKHOBEHUS 3aJja4ul ypaBHUBAaHUA?

18. ITpuHIIMTT HAUMEHBIITUX KBAJIPaTOB.

19. KoppenaThslii ciocod ypaBHUBaHMUSL.

20. ITapameTrpuueckuii cnocod ypaBHUBaHMUSL.

21. Kak coCTaBIISIIOT yCIOBHBIE YpPAaBHEHUSA?

22. Kak coCTaBIIsil0T HOpMaJibHbI€ YPaBHEHUS U BBIYUCIAIOTCS KO3 (PUIINEHTHI
HOpPMAaJIbHbIX

ypaBHEHUN?

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

24. Konrtpoib 84} 14penieHnst HOpMaJdbHBIX YPaBHEHHH.

25. OueHka TOYHOCTH U3MEPEHHBIX BEIMYUH U UX QYHKIUN TpU YpaBHUBAHUHU

KOPpEIaTHBIM CIIOCOOOM.

I1K-1.3

O60CHOBBIBAET U UCMOIb3YET METOIbI

TFeOMETPU3aLUU U TPOTHO3UPOBAHUS

pa3MelIeHns oKa3aTeseil MeECTOPOXKIEHUS B

IIPOCTPAHCTBE

[IpuMepHBIil NEpeUYeHb TEOPETUUECKUX BOIPOCOB K 3a4ETY:

1. 3agaun nuctumrHbl « Teopust omMOOK U ypaBHUTEIbHbBIE BHIUMCICHUS

2. UTo moHUMAIOT 1MoJ u3MepeHrneM (pru3ndecKor BEeTUINHBI?

3. Kakue nu3mepeHus Ha3pIBatOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEPAaBHOTOYHBIMU?



4. Yro sBasieTCs pe3ysIbTaTOM U3MEpPEHUs?

CTpyKTypHBII

DJIEMEHT

KOMIIETEHIIUH

[Tnanupyemsbie pe3yabTaThl 00yueHust OLEeHOYHBIE CPEICTBA

5. Yto moHUMAETCs 101 OIIMOKOM (ITOrPeTHOCTHIO) Pe3yJIbTaTa U3MEPECHHS?

6. Kakue ommOku Ha3bIBaIOTCS IPyObIMU, CUCTEMATUUECKUMHU, CITy4alHBIMU?

7. Kak BBIUMCIUTD BepOsATHEHIIEE 3HAUCHUE U3MEPAEMON BEJIMYMHBI 110 pe3yIbTaTaM

MHOTOKPAaTHBIX PAaBHOTOYHBIX U3MEPEHUIT?

8. CpenHsist KBaJipaTuyeckas olIMOKa pe3ynbTaTOB PAaBHOTOYHBIX U3MEPEHUil: popMyIibl

I'aycca, beccenst, Deppepo.

9. Cpennsis kBazpaTudeckas omnoka QyHKIIMY U3MEPEHHBIX BEJIMYUH.

10. Cpennss kBagpaTHUecKasi ONIMOKa pe3ysIbTaTOB ABOMHBIX PAaBHOTOYHBIX U3MEPEHUI.

11. Cpennsia kBagpaTuueckas omuoKka MpocToi apuhMEeTUIECKONU CePENHBI.

12. O6mas apudpmeTndeckas cepenHa.

13. Cpennsisa kBagpaTuueckas omrOKa eIMHULIBI Beca.

14. Cpennsas kBagpaTudeckas omroka u Bec o0mien apuMeTHIECKON CepeIUHEL.

15. Yro nmoHuMaeTcs 1oJi ypaBHUBaHUEM PE3yIbTATOB U3MEPEHUNA?

16. YpaBHUBaHUE U OLIEHKA TOYHOCTH HAlpaBJIEHUH, N3MEPEHHBIX Ha CTAHIIUH CIOCOOOM

KPYT'OBBIX IIPUEMOB.

17. Yro aBnsieTcs ycIOBUEM M IPUYMHON BOSHUKHOBEHMS 33J]a4ull YpaBHUBAHUSA?

18. [TpuHIIMTT HAUMEHBIIIUX KBAJIPaTOB.

19. KoppenaTHslii ciocod ypaBHHUBaHHUSI.

20. ITapameTrpuueckuii cnocod ypaBHUBaHMUSL.

21. Kak coCTaBIISIIOT yCIOBHBIE YPaBHEHHUS?

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

ypaBHEHU?

23. Anroputm K. @. I'aycca perieHust cucteM HOpMaJlbHbIX YpaBHEHUI?

24. KoHTpOJIb pellieHUs] HOPMAJIbHBIX YPaBHEHUH.

25. OueHka TOYHOCTH U3MEPEHHBIX BEIMYUH U UX QYHKIUN NpU YpaBHUBAaHUHU

KOPPEIaTHBIM CIIOCOOOM.

I1K-1.4 Ananu3upyer u TUIIU3UPYET YCIOBUS

pa3pabOTKH MECTOPOKIACHUHN TTOJIE3HBIX

[TprMepHBIii TepeueHb TEOPETUUECKUX BOIIPOCOB K 3aUETY:

1. 3apaun qucrumuinHbl « Teopust omMOOK U ypaBHUTEIIbHbBIE BHIYMCICHUS

CrpyKTypHBII

3JIEMEHT

KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaTsl 00yueHust OlleHOUYHbIE CpeACcTBa

MCKONAEMBIX JUISl UX KOMIUIEKCHOTO

MCIIOJIb30BaHUs, BBITIOIHAET Pa3INYHbIE

OLICHKH HEJIPOII0JIb30BAHUS

2. Yto moHUMAIOT O U3MEpEeHHEM (PU3HUECKON BEITUYUHBI?

3. Kakue nu3mepeHus Ha3pIBatOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEpPaBHOTOYHBIMH?

4. Yro sBaseTcs pe3ysbTaTOM U3MEPEHUs?

5. Yrto nmoHMMaeTcs 1o omuOKo# (MOrpeIHOCThIO) pe3yibTaTa U3MEPEHUS?

6. Kakue ommOKku Ha3bIBAIOTCS rPpyObIMH, CHCTEMAaTUYECKUMH, CITydyaiHbIMU?

7. Kak BBIYMCIUTD BEpOATHENIIIEE 3HAUEHNE U3MEPSAEMOU BEJTMYUHBI TT0 pe3yJibTaTaM

MHOTOKPaTHBIX PaBHOTOYHBIX U3MEPEHUIT?

8. CpenHsist KBaJipaTudeckas olIMOKa pe3ynbTaTOB PaBHOTOYHBIX U3MEPEHUIN: (OPMYIIbI

I'aycca, beccenst, Deppepo.

9. Cpennss kBazipaTudeckas omnoOka QyHKIIMY U3MEPEHHBIX BEJIHMYUH.



10. CpenHssa kBagpaTHUecKasi OMIMOKA Pe3yJIbTaTOB ABOMHBIX PAaBHOTOYHBIX U3MEPEHUI.

11. Cpennsia kBagpaTudeckas ommoKka MpocToi apuhMeTUIECKONU CePENHBI.

12. Obmas apudmernueckas cepeivHa.

13. Cpennsisa kBagpaTuueckas omrOKa eTMHULIBI Beca.

14. Cpennsas kBagpaTuuecKkasi ommoKka 1 Bec o01el apupMeTHIecKon cepeinHbl.

15. YUto nmoHrmaeTcs noJi ypaBHUBAHUEM PE3yIbTaTOB U3MEPECHUIT?

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

KPYTOBBIX MPUEMOB.

17. Yto siBNs€TCS YCIOBUEM U PUUYMHON BOZHUKHOBEHUS 3a]]aull ypaBHUBAaHUA?

18. [IpuHIMIT HAMMEHBIIIUX KBAJIPATOB.

19. KoppenaTHsliii ciocod ypaBHUBAHHSL.

20. [TapameTpudeckuii cnoco0 ypaBHHBaHUS.

21. Kak cocTaBsIIOT yCIOBHBIC YPAaBHEHHUS?

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

ypaBHEHU?

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

24. KOHTpOJIb pelieHusl HOPMaJIbHBIX YPABHEHUM.

25. O1eHKa TOYHOCTH U3MEPEHHBIX BETUYMH U UX QYHKUIUN IPU YpaBHUBAHUU

CtpyKTypHBII

3JIEMEHT

KOMIIETEHIIUU

[Tnanupyemsble pe3ynbTatsl 00ydeHus: OeHOYHbIE CPEACcTBa

KOPPENIaTHBIM CIIOCOOOM.

[TK-2 Cnioco6eH BBIOMHATH MapKILeHIepCKOo-Teoie3nuecKre paboThl, ONPEAETsaTh
IPOCTPAHCTBEHHO-BPEMEHHBIE XapaKTEPUCTUKU COCTOSIHUSI 36MHOM

MIOBEPXHOCTHU U HEZIP, FTOPHO-TEXHUUECKUX CUCTEM, IIOJI3EMHBIX U HA36MHBIX COOPYKEHUH 1
oToOpakaTh HH(GOPMAIIMIO B COOTBETCTBUH JICUCTBYIOIIIMMHU

HOPMaTUBHBIMH JOKYMEHTaMU

[1K-2.1 HUcnonb3yeT 3aKOHBI M MHBbIE HOPMAaTUBHbBIE

IPaBOBBIE AKTHI B 00JIACTH T'€0JIOTHYECKOTO

W3YYEHHUs, UCTIOJIB30BaHUS U OXpaHbl HEJP U

OKpYXKaroIllel cpeJibl; HOpMaTUBHBIE IIPABOBBIE

aKTbl, PyKOBOJSIINE, METOAUYECKHUE U

HOpPMaTUBHBIE MaTEPUAJIbl, KACAIOLINECS

JeSTEIbHOCTH MapKIIEH1epCKOM CITyKObl;

[TprMepHBIii TepeueHb TEOPETUUECKUX BOIIPOCOB K 3aUETY:

1. 3amaun qucrumuinHbl « Teopust ormMOOK U ypaBHUTEIBHbBIE BHIYMCICHUS

2. YTo NOHUMAIOT O]l U3MEepeHHEeM (PU3NIECKON BETUUYUHBI?

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

HEPaBHOTOYHBIMU?

4. Yto siBIsIeTCS pE3yJIbTaTOM U3MEPEHHUS?

5. UTo noHUMaeTcs Mo OMUOKON (MOTPEeIIHOCThIO) pe3ybTaTa U3MEPEHUs?

6. Kakue ommOku Ha3bIBaIOTCS TPyObIMH, CUCTEMATHUECKUMHU, CITy4aliHBIMU?

7. Kak BBIYMCIUTD BEPOSATHENIIIEE 3HAUEHUE U3MEPSAEMOI BEIMUUHBI IO PE3YJIbTaTaM

MHOT'OKPATHBIX PABHOTOYHBIX U3MEPEHUN?

8. Cpenssist KBaJipaTuieckas olOKa pe3ynbTaToOB PAaBHOTOYHBIX U3MEPEHUI: POpPMYITbI

I"aycca, beccens, @eppepo.

9. Cpennsist kBajpaTuyeckas omuoka QyHKIIMH W3MEPEHHBIX BETUYHH.

10. Cpennsia kBagpaTuueckas ommOKka pe3yabTaTOB IBOWHBIX PABHOTOYHBIX U3MEPEHUH.

11. Cpennsas kBagpaTudeckasi oumOka IpocToil apupMeTHIecKoi cepeHbI.

12. O6uras apudmeTndeckas cepeauHa.

13. CpenHsis kBajpaTHIecKas OIIMOKA SAMHUIIBI BECa.

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



15. Yto noHnMaeTcs ol ypaBHUBAHUEM PE3YyJIbTaTOB U3MEPEHUI?

16. YpaBHUBaHKE U OIlEHKA TOYHOCTH HANPABIICHUN, U3MEPECHHBIX HAa CTAHITUU CIIOCOOOM

KPYTOBBIX IIPUEMOB.

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

CtpyKTypHBII

3JIEMEHT

KOMIIETEHIIUU

[Tnanupyemsble pe3ynbTarsl 00yueHus: OlieHOYHbIE CPEACTBa

18. ITpuHIIMTT HAUMEHBIIUX KBAJIPaTOB.

19. KoppenaTHslii ciocod ypaBHUBaHHUSI.

20. [TapameTrpuyeckuii cioco0 ypaBHUBAHUS.

21. Kak cocTaBisifOT yCIOBHBIE YpaBHEHUS?

22. Kak coCcTaBIsIOT HOpMaJIbHbBIE YPAaBHEHUS U BBIYUCIISIOTCS KOA(DHUIIMEHTHI
HOPMAaJIBHBIX

ypaBHEHU?

23. AaroputmMm K. @. "'aycca pelieHus cucteM HOpMaJIbHbIX YPaBHEHHI?

24. KoHTpOJIb pellIeHUs] HOPMAJIbHBIX YPaBHEHUH.

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

KOPpEIaTHBIM CIIOCOOOM.

[1K-2.2

OcyecTBisieT He0OX0IUMBbIE

MapKIIeHIepCcKie KaMepaibHble U M0JIEBbIE

paboThl, opopmIILeT TPOU3BOJCTBEHHYIO

JIOKYMEHTAIMIO U OTYETHOCTh

[IpuMepHBIii IepeyeHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:

1. 3apaun qucrumuinHbl « Teopust omMOOK U ypaBHUTEIIbHbBIE BHIYMCICHUS

2. YTo NOHUMAIOT MOl U3MEepeHHEeM (PU3NYECKON BETUUYHUHBI?

3. Kakue nu3mepeHus Ha3bIBatOT NPSMbIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yro sBAsieTcs pe3ysibTaTOM U3MepeHus?

5. UTo noHUMaeTCs Mo OMUOKOHN (IMTOTrPeIHOCThIO) pe3yiIbTaTa U3MEepeHus?

6. Kakue ommOku Ha3bIBaIOTCS TPyObIMH, CUCTEMATHUECKUMHU, CITy4alHBIMU?

7. Kak BBIYMCIIUTD BEPOSTHENIIIEE 3HAUEHUE U3MEPSAEMOI BEIMYUHBI IO PE3YJIbTaTaM

MHOTOKPaTHBIX PAaBHOTOYHBIX U3MEPEHUIT?

8. CpenHsist KBaJipaTudeckasl olIMOKa pe3ynbTaTOB PAaBHOTOYHBIX U3MEPEHUil: popMyIIbl

I'aycca, beccenst, @eppepo.

9. Cpennsist kBaipaTuyeckas omnoka QyHKIIMM U3MEPEHHBIX BEJTHMUUH.

10. CpenHsig kBagpaTHueckas OlKnOKa pe3yabTaTOB JBOMHBIX pABHOTOYHBIX U3MEPEHUH.

11. Cpennsas kBagpaTuueckas omOka IpocToil apudMeTnueckoit cepeHbI.

12. O0uias apupmMernyeckas ceperHa.

13. CpenHsiga kBajpaTHUecKas OIMOKa eIMHUIIBI BEca.

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

CrpyKTypHBII

3JI€MEHT

KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaTsl 00ydeHust OlleHOUHbIE CPEACTBA

15. Yto noHnMaeTcs ol ypaBHUBAHUEM PE3YyJIbTaTOB U3MEPEHUI?

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

KpPYTOBBIX IPUEMOB.

17. Yto siBnsieTCs yCJIOBUEM M MIPUYMHOM BO3HUKHOBEHHMS 33/1a4d YpaBHUBAHUSA?

18. [TpyHIIMTT HAUMEHBILUX KBAJIPaTOB.

19. KoppenaTHslii ciocod ypaBHUBaHUSI.

20. ITapameTrpuueckuii ciocod ypaBHUBAHMSIL.

21. Kak cocTaBisifOT yCIOBHBIE YpPaBHEHUS?



22. Kak cocTaBisI0T HOpMaJIbHbIE YPAaBHEHUS U BBIYUCIISIOTCS KO PUIMEHTHI
HOpPMAaJIbHBIX

ypaBHEHU?

23. Anroput™m K. @. "aycca penieHusi cucteM HOPMaJIbHBIX YpaBHEHU?

24. KoHTpOJIb pellIeHUs] HOPMAJIbHBIX YPaBHEHUH.

25. OneHka TOYHOCTH U3MEPEHHBIX BEJIMYMH U UX (QYHKUUH IPH ypaBHUBAHUU

KOppeNaTHBIM CIIOCOOOM.

I1K-2.3

Hcnonb3yeT reonHpopMaOHHbIE CUCTEMBI

JUIs BBITTOJIHEHHSI MapKIIEHAepcKuX padoT

IIpuMepHBIii IIepeYeHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:

1. 3agaun nucuunianHbl « Teopus omMOOK U ypaBHUTEIbHbBIE BHIUMCIEHUS

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

3. Kakue nu3mepeHus Ha3pIBatOT NPSMBIMH, KOCBEHHBIMH, PABHOTOYHBIMU U

HEPaBHOTOYHBIMU?

4. Yro sBaseTcs pe3ysbTaTOM U3MEPEHUs?

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

6. Kakue ommbku Ha3bIBAIOTCS rpyObIMU, CHCTEMAaTUYECKUMH, CITydyaiHbIMU?

7. Kak BBIYMCIIUTD BEPOSATHENIIIEE 3HAUCHUE U3MEPAEMON BEJINYUHBI 110 PE3YJIbTaTaM

MHOTOKPaTHBIX PAaBHOTOYHBIX U3MEPEHUI?

8. CpenHsist KBaJipaTuyeckas olIMOKa pe3ynbTaTOB PAaBHOTOYHBIX U3MEPEHUil: popMyIibl

I'aycca, beccenst, @eppepo.

9. Cpennsist kBazipaTudeckas omnoka QyHKIIMY U3MEPEHHBIX BEJTHUYUH.

10. CpenHsig kBajpaTHuecKas OlIMOKa pe3yabTaTOB JBOMHBIX PABHOTOUYHBIX U3MEPEHUH.

CrpyKTypHBII

AIIEMEHT

KOMIIETEHIINH

[Tnanupyemsble pe3ynbTaTsl 00yueHust OlleHOUYHbIE CpeACTBa

11. Cpennsas kBagpaTudeckasi oumOka IpocToil apuMeTnueckoi cepeHsbl.

12. O0uias apupmMernyeckas cepearHa.

13. CpenHss kBagpaTHUecKasi OUIMOKa eIMHUIIBI Beca.

14. Cpennsia kBagpaTHueckas omuOKa U Bec o011e apupmMeTHIecKol cepeHBbl.

15. Yto noHnMaeTcs ol ypaBHUBAaHUEM PE3YyJIbTaTOB U3MEPEHUI?

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

KpPYTOBBIX IIPUEMOB.

17. Yto siBNsieTCs YCIOBUEM U MPUUYMHON BOZHUKHOBEHUS 33]1a4l YpaBHUBAHUS?

18. ITpyHIMIT HAUMEHBILIUX KBAJIPaTOB.

19. KoppenaTHslii ciocod ypaBHUBaHUSI.

20. [TapameTrpuyeckuii cnoco0 ypaBHUBAHUS.

21. Kak cocTaBisifOT yCIIOBHBIE YPAaBHEHUS?

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. O1eHKa TOYHOCTH U3MEPEHHBIX BEJTMYMH U MX QYHKIUHN NpU ypaBHUBAHUU

KOppeNIaTHBIM CIIOCOOOM.

[1K-2.4

VYcranaBnMBaeT MPUTOAHOCTh I€01€3MUECKOTO

000pyI0BaHUs U IPUOOPOB K padboTe

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB K 3a4ETY:

1. 3agaun nucuunianHbl «Teopus omMOOK U ypaBHUTEIbHbBIE BHIYMCIEHUS

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

3. Kakue n3mepeHus Ha3pIBalOT NPSMBIMH, KOCBEHHBIMH, PABHOTOYHBIMU U



HEPaBHOTOYHBIMU?

4. Yo sABnsieTcsa pe3yJbTaTOM U3MEpEeHUs?

5. UTo mOHUMAETCS MO OIUOKOHN (ITOTPEIHOCTHIO) Pe3yibTaTa U3MEPEHUS?

6. Kakne ommbku Ha3pIBalOTCS TPYyOBIMU, CUCTEMATHUYECKUMH, CITydaliHBIMU?

7. Kak BBIYMCIIMTH BEPOSATHEHIIEE 3HAYCHUE U3MEPSIEMOU BEJIMUMHBI 110 pe3yJIbTaTaM

MHOTI'OKPAaTHBIX PABHOTOYHBIX U3MEPEHUN?

CtpyKTypHBII

JJIEMEHT

KOMIIETEHIIUU

[Tnanupyemsble pe3yabTaTel 00yueHust OLEeHOYHbIE CPEeICTBA

8. CpenHsist KBaipaTuieckasl OlIMOKa pe3ynbTaTOB PABHOTOYHBIX U3MEPEHUi: POpMyIIBI

I"aycca, beccensi, Deppepo.

9. Cpennsist KBazpaTudeckas omuoka (pyHKIIMH U3MEPEHHBIX BEJTMYMH.

10. Cpennsia kBagpaTuueckas ommOKka pe3yabTaTOB IBOWHBIX PABHOTOYHBIX U3MEPEHUH.

11. Cpennsas kBagpaTHdecKkasi ommOKa IpocToil apupMeTHIeCKO CepeiHbI.

12. O6u1as apupmMernyeckas ceperHa.

13. Cpennsas KkBagpaTHUecKasi OmnOKa eIMHUIIBI Beca.

14. Cpennss kBagpaTuueckas onOka u Bec o01el apupmMeTHyecKon cepeinHbl.

15. Yro nmoHuMaeTcs 1oJi ypaBHUBaHUEM PE3yIbTATOB U3MEPEHUNA?

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

KPYT'OBBIX IPUEMOB.

17. Yto siBNsieTCs YCIOBUEM U NPUYMHON BOZHUKHOBEHUS 3a]]aull ypaBHUBAaHUA?

18. [IpuHIUMIT HAMMEHBIIIUX KBAJIPATOB.

19. KoppenaTHslii criocod ypaBHUBaHHUS.

20. [TapameTrpuyeckuii cnoco0 ypaBHUBaHUS.

21. Kak cocTaBisIfOT yCIIOBHBIE YPaBHEHUSI?

22. Kak cocTaBisOT HOpMallbHbIE YPAaBHEHHS U BBIYUCISAIOTCS KO (OUIIMEHTHI
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

KOppeNnaTHbIM CIIOCOOOM.

6) [lopsanox npoBeeHMs MPOMEKYTOUHOM aTTeCTalluy, I0Ka3aTell U KpUTEPUU

OLICHUBAHMUSL:

[TpumepHas CTpyKTypa U cofiepKaHHUe MyHKTa:

[TpomesxyTouHas arTecTanus Mo AUCHUILTNHE «Teopus OMMUOOK U ypaBHUTEIIbHBIE

BBIUMCJICHUS» BKIIIOYAET TEOPETUYECKHE BOIIPOCHI, TO3BOJISIONINE OIIEHUTh YPOBEHB
YCBOEHHUS

00y4aroluMuUCs 3HaHUH, U MPaKTUYECKUE 3a/1aHus, BBISBIIAIONINE CTETICHb
c(hOpMUPOBAHHOCTH

YMEHMH U BIaJIeHU, IPOBOUTCS B opMe 3adera.

3ayer N0 JaHHOW AMCIUIIMHE TPOBOJIUTCS B YCTHON (POpPME MO TEOPETUUECKUM BOIIPOCAM.

[Toxazarenu U KpUTEpUN OLICHUBAHUS 3a4UeTa:

— Ha OLIEHKY «3a4TE€HO0» 00Yy4aroluiicsi JeMOHCTPUPYET YPOBEHb CPOPMUPOBAHHOCTH

KOMIIETEHIIMH OT BBICOKOTO JI0 IOPOrOBOI'0, IEMOHCTPUPYET 3HAHUE YUeOHOr0o MaTepHaia,

HABBIKYU BBIIIOJIHEHUS TPAKTUYECKUX 3aJaHUM.

— Ha OIICHKY «HE 3a4TEHO»— 00yUaIoIUIACs TeMOHCTpUpPYeT 3HaHus He 6omee 20%

TEOPETUYECKOTr0 MaTepuaa, JOMyCKaeT CYyIECTBEHHbIE OIIMOKH, HE MOXKET IT0Ka3aTh

UHTEJUIEKTYaJIbHbIC HABBIKU BBIIIOJHEHUS IPOCTHIX 3aaHUH.

[Tpunoxxenue 3

Mertoauueckue yKa3zaHus

1. DJIEMEHTBI TEOPUU IOT' PEIIHOCTEN TEOJE3NYECKUX NU3MEPEHUIA

1.1. O6mue cBeneHus 00 U3IMEPEHUIX



OO0BeKTOM U3ydeHUs HayKu | eonesus sBiseTcs TuianeTa 3eMist — ee hopMma, pa3Mepsl,

BHEIIIHEE I'PABUTAIIMOHHOE ITOJI€. DTH XapaKTEPUCTUKH MOIYHaI0OT U3 Pa3InYHbIX
U3MEPEHUH,

BBIIIOJIHSIEMBIX HA TOBEPXHOCTU 3EMIIU.

[Tox u3mepenneM (puU3NIECKOi BETUUNHBI X TOHUMAIOT IPOIIECC CPAaBHEHUS ATON

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

ul086 ,,{usmepenus. Hanpumep, 1IMHY OTpe3Ka JIMHUM MECTHOCTH CPAaBHUBAIOT C
€IMHUILIEN JTUMHENHBIX

U3MEPEHUII - METPOM; TOPU30HTATBHBIN Yrojl, 00pa30BaHHBIN OTpPEe3KaMu JIMHUN Ha
MECTHOCTH,

CPaBHUBAIOT C IPaJycoM, I'paJioM, paJuaHOM.

W3mepenus pa3inyaror:

- IPSAMBIE;

- KOCBEHHBIE;

- PAaBHOTOYHBIE;

- HEpaBHOTOYHBIE.

[Tox npAMBIMU U3MEPEHUSAMU TOHUMAIOT TAKUE, IPU KOTOPBIX ONPEAEISIEMYIO BEIUUYUHY

MOJTyYaroT MyTEM HEMOCPEACTBEHHOTO CPAaBHEHHUS (COMOCTABIICHHUSA) €€ ¢ eAMHUIICH
WU3MEPEHUS

nim e€ mpou3BogHON. Hampumep, 1uinHa oTpe3ka JMHUN U3MEPSAETCs CTaabHOM JIEHTON Win

TOPU3OHTAIIBHBIN YrOJI HA MECTHOCTH M3MEPSIETCS TEOHO0IUTOM, a Ha Oymare
TPAaHCIOPTUPOM U

T.J.

KocBeHHBIMH HA3bIBAIOT U3MEPEHMUS, ONIpEeIsieMasl BEIMYMHA B KOTOPBIX ABIISIETCS

(GyHKIMEN pyTrux HEMOCPEACTBEHHO U3MEPEHHBIX BEIMUUH. TakK, 1715 ONpEeaesIeHUs ATUHBI

OKPYXKHOCTH WJIY TUIOIIA/IA KPyra, He0OX0IUMO HETIOCPEICTBEHHO U3MEPUTH Panyc

OKPYKHOCTH.

PaBHOTOYHBIMU HA3BIBAIOT U3MEPEHHUSI, BHITIOTHEHHBIE TPUOOPaMU OJTHOTO KJlacca

TOYHOCTH, CTICIIUATTUCTAMHU PABHOM KBaTM(DUKAIIMHN, TIO OJHOM U TOH K€ TEXHOJIOTHH, B

UJCHTUYHBIX BHEITHUX yciaoBusX. [Ipu HecoOmroaeHnn X0Ts ObI OJJTHOTO U3 MEPEUUCTCHHBIX

YCIIOBHI U3MEPEHUSI CYUTAIOTCS HEPABHOTOUYHBIMU.

PesynbraTom n3Mepenus | siBiseTcs 4uciio, moka3biBaroliee, BO CKOJIBKO pa3

omnpezenseMasl BeJIMurnHa O0JbIlle WIX MEHbIIE BEIMYUHBI, C KOTOPOU €€ cpaBHUBAJIH, T.€.

BEJIMYMHBI, IPUHATOMN 32 €AMHUILY U3MEPECHMUS.

Pe3ynbrarel m3MepeHuii moapa3AesisitoT Ha HeoOXoAuMbIe U J0O0aBOYHBIE (UITH

u30bITOouHbIE). Tak, eciu o/1Ha U Ta e BeJIMYMHA (JJTMHA JIMHUH, YTOJI TPEYTOIbHHUKA U T.I1.)

u3MepeHa N pas, TO OJUH U3 PE3YJIbTaTOB U3MEPEHHU SBIISIETCS HEOOXOAUMBIM, a (N — 1) -

no06aBo4HbIME. Jl00aBOUHBIE U3MEPEHUS UMEIOT BEChMa BAKHOE 3HAUEHUE: UX CXOAUMOCTh

ABJISIETCS CPEJCTBOM KOHTPOJIS M MO3BOJISIET CYAUTh O KAUE€CTBE PE3yJIbTAaTOB U3MEPEHUI;
OHU

JTAI0T BO3MOKHOCTb MOJIYYUTh HanboJsiee HaJie)kHOE 3HaUEHUE HCKOMOU BETMYMHBI T10
CpaBHEHUIO

C JIFOOBIM OTAENBHO B3AThIM PE3YJIbTaTOM U3MEPEHUSI.

1.2. ITorpemnoctu pe3ynbTaToOB U3MEPEHUI

Pe3ynbTraTthl MHOrOKpaTHBIX U3MEPEHUN OHOM U TOM ke PU3NYECKON BETUYUHBI (JTUHUH,

yria, MPEeBBIIIEHUS U T.11.), KaK MPaBUJIO, PA3IUYAIOTCS MEKIy cOO0# 1 He COBMANAIOT C
TOYHBIM

(MCTUHHBIM) 3HAYCHUEM U3MEPSIEMON BEIMYUHBI, T.€. COJEPKAT HEM30EKHbIE
MIOTPEUIHOCTH,

BBI3BIBAEMbIE PA3TUYHBIMU IPUUUHAMHU.

[Mox morpemHOCThIO Al pe3yabTaTa u3MepeHus | TOHUMArOT PasHOCTh MEXKIY Pe3yJIbTaTOM

usMepenus | puszndeckoit BeTMUNHBI M TOYHBIM (MCTUHHBIM) 3HaYCHHUEM X 3TOH BEJTHMUUHBI,

T.C.



1)

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

N - YUCIIO BHIOJHEHHBIX H3MEPEHHUIA.

ITo cBOMM CBOMCTBaM, XapaKTePy BOSHUKHOBEHHMS U BIMSHUS Ha PE3yIbTAaThl H3MEPEHHIA,
uX (QYHKIMH, IOTPEIIHOCTH MOPA3E/SIOT Ha rpyOble, CHCTEMAaTHYECKHIE U CITyYaifHbIE.
['pyOble OrpemHoCcTy (IPOMaxH) BOSHUKAIOT BCIIEACTBIE HEBHUMATEILHOCTH
Ha0JIr01aTels, HEUCIIPABHOCTH MPUOOPA, HECOOIIOIEHIH TEXHOIOTHH PaboT, He yuéTa

BIIWSAHUA

U3MEHSIOMIMXCS BHEIIHUX YCJIOBHIA: TEMIIEPATYPHhI, BETPA, BUIUMOCTH U T.11. OOHAPYKUTh
rpyOble IOrPEIIHOCTH MOYKHO, HCII0JIb3YsI TEOMETPUYECKHE CBOWCTBA HA0JI101aeMOI0

o0BeKTa

(HampuMep, CyMMY BHYTPEHHHUX YIJIOB INIOCKOTO MHOTOYT'OJIbHUKA), @ TAK)XKE BHIIIOJTHEHUEM
IIOBTOPHBIX U3MepeHui. Tak, Hanpumep, NpyU JIMHEUHBIX U3MEPEHUAX, IIPOIYCK LEI0r0

npoJjera,

PaBHOTO JIJIMHE MEPHOTO MPUOOPA, MOKHO OOHAPYKUTh U3MEPEHUEM OTPE3Ka JIMHUU

HUTAHBIM

—10)

JAIIbBHOMEPOM, MHOT' /1A - JIaXKe LIaraMu.

K cucremaTnueckuM OTHOCAT TaKUE MOTPEIHOCTU PE3YyIbTaTOB U3MEPEHUH, KOTOPHIE
BXOJAIT B 3TH PE3YJIbTAThI 110 ONPEACICHHOMY 3aKOHY.

Tax, eciiu U3BECTHA JAJIMHA MEPBI [IPU TeMIIepaType to, a U3MEpEHUE JAJTMHBI TUHUH
MECTHOCTH BBIIIOJHEHBI IPH TeMnepaType t, To pe3yabTaT U3MepeHus IJIMHbI JUHUU OyaeT
COJIEpKaTh CUCTEMATHUYECKYIO IOTPEIIHOCTD, IPOIOPLUOHATIBHYIO Pa3HOCTH TeMiiepatyp (t

Y JUIMHE JMHUU. BiusHUE crcTeMaTnyecKuX MOrpelHOCTEN Ha pe3yiIbTaThl U3MEPEHUN
UCKIJIIOYAIOT MJIM CBOJAT JI0 MIPeHEeOperaeMo Majioro 3HaueHusi BHIOOPOM METOJUKU

U3MEPEHUMN

VI BBEJICHHUEM IIONIPABOK B PE3YJIbTATHI.
CrnyyaliHble TOTPEIHOCTH PE3YJIbTATOB U3MEPEHUHN XapaKTEePU3YyIOTCS TEM, UTO MPHU
OJIMHAKOBBIX YCIOBUSAX U3MEPEHUN OHU MOTYT MEHSATBHCS 110 BEIMYMHE U 3HAKY; UX HENb3s
3apaHee MPeayCMOTPETh, ONIPEIEIUTh 3aKOH BO3/IEHCTBUS Ha pe3ynbTaT. CTaTUCTUYECKUN
aHaJu3, T.€. aHAJINU3 Pe3yJIbTaTOB OOJBIIUX PSI0B U3MEPEHHM, TO3BOIMI JUIs CITydaiHbIX
MIOTPELIHOCTEN BBIABUTH PsIJl UX CBOMCTB.

IlepBoe cBOMCTBO. /151 JaHHBIX YCIOBUN U3MEPEHUH CIIy4aliHbIE TOIPELIHOCTH 10
a0COIOTHON BEJIMYMHE HE MOT'YT MPEBOCXOAUTH U3BECTHOIO Ipejiena (CBOMCTBO
OTPaHUYEHHOCTH), T.€.

mpent (2)

Bropoe cBolicTBo. PaBHBIE 10 a0COTIOTHOM BETUYMHE MMOJOXKUTENbHBIE U OTpULIATEIbHbIE
CIIy4aifHbIe MOTPEIIHOCTH PAaBHOBO3MOKHBI, T.€. BCTPEYAIOTCS OJJUHAKOBO YacTo (CBOMCTBO
CUMMETPUN).

Tpetbe cBoicTBO. Mabie 110 a0COIOTHOM BEIMYMHE CIy4aiHble OTPEUIHOCTH TPU
U3MEPEHUSIX BCTPEUAIOTCS Yalle, 4eM Oouiblire (CBOHCTBO INIOTHOCTH).

YerBepToe cBoiicTBo. CpeHee apudMeTuyecKoe U3 ClydaifHbIX MOTPEIIHOCTEN U X
MOTMAPHBIX MPOU3BEAEHUIN CTPEMUTHCS K HYIIO IPU HEOTPAHUUYEHHOM BO3pacTaHUU YHCIIa
M3MEpEeHHil (CBOMICTBO KOMIIEHCAIINH), T.€.

3)

rnei=1,2,3,..,n;j=1,23,...,n1,k=2,3,4,..,n;

N - YUCII0O U3MEPEHUN;

[1- Tl'ayccoB cuMBOII CyMMBI.

1.3. 3agaun TeopuM NOTPEMIHOCTEN U3MEPEHUN

Kak Ob110 OTMEUEHO BBIIIE, B PE3YJIbTaTaX U3MEPEHUH HEN30EKHO COAePKATCS
norpemHocTy. [1oaTOMyY OIHOM U3 3a1a4 TEOPUH ITOTPELIHOCTEN ABJISIETCS U3YYEHHUE BUJIOB

CBOMCTB IOTPELIHOCTEN U3MEPEHUN, IPUYHUH UX BOZHUKHOBEHUS.
[lanee, BBIITOJIHUB U3MEPEHUS, BCETAa CTPEMSATCS ONPEAEIUTh TOYHOCTD IIOTYyYEHHBIX



pe3ynbTaToB. [I03TOMY B TEOpUUM NOTPEITHOCTEH U3MEPEHUHN YCTAHABIMBAKOTCS KPUTEPUU
JUTS

OLICHKH TOYHOCTH PE€3yJIbTaTOB U3MEPEHUH.

Tak Kak pe3ysibTaTbl U3BMEPEHUM BCIIEICTBUE BIUSHUS NOTPEIIHOCTENH PA3HATCS MEXY

co0OM, TO BOHUKAET 33/1a4a OThICKaHUs HanOoJiee TOUHOTO MO BEPOSTHOCTH 3HAYCHUS

OnpeesieMO BEIUYMHBI U3 Pe3yJIbTaTOB MHOTOKPATHBIX €€ U3MEPEHUM.

Bo MHOrux ciydasx reoie3u4ecKou MPakTUKU 10 pe3yIbTaTaM U3MEPEHHUM BBIYUCIISIOT

JIpyrue MHTEPECYIOIINE Hac BenuuHbl. Hanpumep, n3aMepuB CTOPOHY TPEYrOJbHUKA U J1Ba
ero

yria, MOXKHO IO U3BECTHBIM (pOpMYJIaM BBIYUCIUTH TPETUH yroil U JIBE Apyrue CTOPOHbI. B
TaKHX

CIIy4asiX pe3yJbTaThl BEIUMCICHUN ABISAIOTCA (QYHKIUIMU U3MEPEHHBIX BeauuuH. [1o
YKa3aHHOHN

IIPUYKHE, TIepe]l TEOpUel MOrpeuTHOCTEN BOSHUKACT 33/1a4a, 10 OLEHKE TOYHOCTU (PYHKIIHMA

MU3MEPEHHBIX BEJIMYMH.

[lepeunciieHHbIE 33/1a4, KOTOPbIE PEIAIOTCA TEOPUEH NOTPEIIHOCTEN U3MEPEHUM, UMEIOT

0oJbI110€ 3HAYEHUE I TPABUIIBHOM OpraHu3aliuu, IpOBEACHUSI Fe0Ie3UYECKUX padboT U

HCIIOJIb30BAaHUS UX PE3YJIbTATOB.

Kpowme Toro, Teopus morpemHocTel reoie3ndeckux n3MepeHuil mo3BosasieT 000CHOBAaHHO

BbIOpaTh HEOOXOAUMBIE JIUISI U3MEPEHUN TPUOOPBI U HHCTPYMEHTHI, PACCUUTATh
0KHJIAEMYIO

TOYHOCTb U3MEPEHUIN U OKOHYATEIBHOIO PE3yJIbTaTa, IPaBUIILHO BBIOPATh METO
00paboTKn

pe3yJIbTaTOB U3MEPEHU.

1.4 PaBHOTOYHBIE U3MEPEHUS

1.4.1 Beruucnenue HauboJee TOUHOTO MO BEPOSATHOCTH 3HAUCHUSI pe3ysbTaTa

VU3MEPEHUM OJTHOW U TOM K€ BEJIMYHUHBI

ITycTh HEKOTOpas BENMUYMHA, HCTUHHOE (TOYHOE) 3HaYeHHE KOTOPOil paBHO X, U3MepeHa

pPaBHO TOYHO N pa3 U MOJYUYCHBI pe3yIbTaThl 3TUX W3Mepenuii: 11, 12, 13,,....,In. CoctaBum
pa3HoOCTH

(4)

rnei=1,23,..,n;

Al - HCTHHHBIE CITy4YaiiHbIe TOTPEIIHOCTH pe3yibTaroB li m3mepeHuii, T.e.

YKJIOHEHUS pe3yIbTaTOB U3MEPEHUI OT UICTUHHOT'O (TOYHOI0) 3HAYEHUS N3MEpSeMO
BEJIMYMHBI.

Haiinem cymmy ypaBHeHwUit (4) U pa3iesiuM €€ Ha YHCIIO U3MEPEHUM.

(5)

BBenem o0o3HaueHus:

(6)

(7)

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

apupMETUUECKIM M3 pe3yIbTaToB | | paBHOTOYHBIX 3MepeHuid. Beiparkenue = [A]/n =X —

- €CTh UCTHHHA Cy4aifHasi IOTPEeIIHOCTh MPOCTOM apu(MeTHIECKON CepEeIUHBI, T.€. ITO

YKJIOHEHHE TPOCTOM apu(PMeTHIECKOM CepeMHbI OT UCTUHHOTO (TOYHOT0) 3HaUeHus X

M3MEPSEMON BETUYUHBI.

I1o yeTBEpTOMY CBOMCTBY CIIy4alHBIX IIOTPEILIHOCTEN

(8)

3HAUYUT

(9)

Takum 06pa3om, cpeaHee apudmMeTnyeckoe U3 pe3yabTaToB || paBHOTOUHBIX U3MEPEHHUI

CTPEMUTCS] K ICTUHHOMY (TOYHOMY) 3Ha4€HHUI0 X U3MEPSAEMON BETMYUHBI IPU
HEOTrpaHUYEHHOM

BO3pacTaHWM YHCIIAa U3MEPEHMI. BenurnHy X Ha3bIBaIOT €I11€ BEPOSTHEUIINM 3HAUCHUEM



MU3MEPSEMON BEITUYUHBI.

1.4.2 OueHka TOYHOCTH PE3YIBTATOB PAJIa PABHOTOUHBIX U3MEPEHUM.

Cpenusist KBagpaTruieckasi HOTpeIIHOCTh pe3yibTaTa OTIEIbHOTO U3MEPEHHUS.
[IpenenbHast 1 OTHOCUTENIbHAS IOTPEILIHOCTH

B xagecTBe KpuTEpHs IPHU OLIEHKE TOYHOCTH PE3YyJIbTATOB T'€0JC3MUECKUX U3MEPECHUI
npuHsTa npeanoxenHas K.@. ["'ayccom cpenHss KBagparudeckasi HOrpelHoCTb,

BbIYUCIIACMAast

o ¢popmyie

(10)

rae A - ICTUHHAS CilydaliHas OTPEIHOCTb Pe3yJIbTara,

N - YUCIO U3MEPECHUM.

ITo BenmmuuHe cpelHEN KBaIPaTUYECKOM MOIPEIIHOCTH MOXKHO OIPEICIIUTD IIPEIEIbHYIO
HOTPELIHOCTH A Ipe., BO3MOXKHYIO /111 JaHHOTO psAJia u3MepeHuil. B kauecTBe npeesnbHoi
MOTPEIIHOCTH B F€OJE3UU IPUHUMAIOT YIBOCHHYIO CPEIHIOI0 KBAIPATHYECKYIO

MOIPEIIHOCTh

npen (11)
Ecnu B psny citydailHbIX TOIPEIIHOCTEN pe3yIbTaTOB PABHOTOYHBIX U3MEPEHUN
BCTPEYAIOTCS TAKHE, KOTOPbIE [0 A0COJIIOTHON BETMYMHE MPEBBILAIOT NPEIEIbHYI0, TO

TaKue

TpHU

MOTPENIHOCTH CUUTAIOT IpyObIMU. MI3MepeHus, B KOTOPhIX 0OHAPY>KEHbI 3TH IOTPELIHOCTH,
BBIMNOJIHSAIOT 3aHOBO.

B psne cinyuaes Ui CyKI€HUs O TOYHOCTH U3MEPEHUN HEJOCTATOYHO 3HAHUS JIUILb
abCOJIIOTHOTO 3HAYEHUs Cpe/IHEH KBaJipaTUyecKol norpemnocty. Hampumep, n3amepeHsl

OTpEe3Ka JUHUN MECTHOCTH:

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

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

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

Ecnu cpaBHHMBaTh cpeiHHUE KBaIpaTHUECKUE MOTPEIIHOCTH, TO Haubosee TOUHO U3MEPEH
nepBbIil oTpe3ok. OJIHAKO, 3/1€Ch CIEAYeT YUUTHIBATh U JITTHHY U3MEPSIEMOT0 OTPE3Ka, T.€.
OTHECTH MOTPENIHOCTh K BEJINYMHE JUIMHBI CAMOTO OTPE3Ka.

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

3HAUCHUIO pe3ynbTaTa | u3MepsieMoil BeUYUHBI, T.€.

(12)

roe N =1:m.

Jlns Hamero npumMepa OTHOCUTEINIbHBIE MTOTPEITHOCTH PaBHBIL:

CpaBHuBas ApoOu, BUJIUM, YTO TPEThE U3MEPEHHE SBIISIETCS CaMbIM TOUHBIM.

B 3nauenun abCcoOTHON BeTMYMHBI CpeHEN KBAApaTUYECKON MOTPEIIHOCTH U B
3HAMEHATeNe OTHOCUTENBHOMN MOTPELIHOCTH CIIEAYET yAEPKUBATh ABE-TPU 3HAaYaIlNe
UQpHL.

1.4.3 BeposTHeliye NorpemHocTi

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

3Ha4YeHUEM X

ATOU BEIMUYMHBI. B OONBIIMHCTBE CIy4aeB MPAKTUKU TONOTPado-reoe3nIecKuX 1
MapKIIEeHIEPCKUX PabOT UCTHHHOE 3HAYCHHE X U3MEePsSeMOl BETUYHMHBI HEU3BECTHO U

MI03TOMY

HCITONIB3YIOT BEPOSITHEHIIIEE 3HAUCHUE €T0 X, onpeaensemoe 1o ¢popmyse (7). B atom

ciydae

CPEIHIO0 KBAJAPATHYECKYIO IIOIPELUIHOCTD PE3yIbTaTa OTAEABHOTO U3MEPEHHUS Psia
PAaBHOTOYHBIX U3MEPEHUN ONPEIEIISIOT 110 BEPOSITHEUILIMM IO PEIIHOCTSIM.
IMycts 1 1,12 ,13,...,I n - pe3ynbTaThl paBHOTOYHBIX U3MEPEHHI OJJHOM M TOM K€ BEITUUHUHBI,



- IpocTas apupMeTHIECcKas cepeinHa.

CocTtaBUM pa3HOCTU

(13)

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

N - YUCII0O U3MEPEHUN;

VI - BepOSTHEHILNE TOTPEIIHOCTH pe3ylbTaToB |i n3MepeHuid, T.e. YKIIOHSHHUs 3HAYCHHUI

KaX10r0 pe3yibTara li oT mpocToii apuMeTHUECKOM CePEANHBI, OT BEPOSTHEUIIIETO
3HAYECHUS X

MU3MEPSEMON BEITUYUHBI.

Cnoxum ypaBHenus (13) u paznenum Ha UX YUCIIO

(14)

HO

TOrAa

(15)

T.€. CyYMMa BEPOATHEHUIINX NOTPEIIHOCTEN PE3YJIbTATOB PABHOTOYHBIX U3MEPEHUN paBHA

HYJIIO TIPH JIFOOOM YHCIIe U3MEPEHHH.

CocraBum paznoctu ypaBHeHuit (1) u (13)

(16)

HO, - ICTMHHAs ClTy4yaiiHas NOrpeIHOCTb IPOCTOH apudMeTHIecKoit

CepEeUHBI, TOT/AA

(17)

Beoipaxxenue (17) ecTb ypaBHEHHE CBSI3U UCTUHHBIX U BEPOATHEHIIMX MOrPELTHOCTEN

pE3yJIbTaTOB PAaBHOTOYHBIX U3MEPEHUH.

Bossenem ypaBuenus (17) B KBaapaT, CJI0KUM U pa3/ieInM Ha UX YUCIIO

(18)

HO

TOrJa

(19)

Bropoii unen npasoit yactu ypaBHenus (19) 3anumem B Buje

(20)

HO

- 110 YETBEPTOMY CBOMCTBY CIIy4alHBIX ITOIPEIIHOCTEM.

VYpasuenue (19) ¢ yuerom (20) mpumeT Bug

(21)

WIH

(22)

OkoH4aTeabHO

Bripaxenue (23) sBisiercst popmynoi beccens ans cpenneit kBagpaTudeckoi
MOTPEIIHOCTH

pe3yJibTaTa OTACIBbHOTO U3MEPEHHUS Psiia PABHOTOUHBIX U3MEPEHUI OJJHON BEIMUNHBI.

[TpakTHyeckne peKOMEH/IAIMH M0 BEIYMCIEHUIO POCTON apu(hMETHUECKON CepEeIUHBI:

1.Bei6upatot nmpubamkeHHoe 3HaueHue X' MpocToil apupMeTnyeckon cepeIuHbl, B
KaueCcTBe

KOTOPOTO JIy4Ilie BCErO B3sITh HAUMEHBIIIEE U3 pe3ybTaToB li u3Mepenuti, T.e.

(24)

2. Haxopsat pa3HoctH

(25)

3. BBIUHCHSIOT IPOCTYIO0 apU(PMETHUECKYIO CEPETUHY

. (26)

OrnieHKa TOYHOCTH (PYHKIIUNA U3MEPEHHBIX BETMYUH

B GonpmmHCTBE CilydaeB MPAaKTUKU TONOTpado-reoAe3NUeCKUX U MapKIIeHIepcKux padoT

MCKOMBIE BEJIMUMHBI MOTyYalOT B PE3yJIbTaTe BEIYUCICHUH KaK (DYHKIIMM H3MEPEHHBIX
BEJIMYHH.



[Tony4yeHHbIe IPU 3TOM Pe3yJIbTaThl OyIyT COEPKATh MOTPELUTHOCTH, KOTOPBIE 3aBUCST KaK

oT

MOTPEIIHOCTEN apryMEeHTOB (M3MEPEHHBIX BEIMYMH), TaK ¥ OT BUJA (DYHKIHIA.

Bo3Hukaer 3a1a4a OleHKH TOYHOCTH (QYHKIIUH H3MEPEHHBIX apryMEHTOB.

1.4.4 Cpennss KBagpaTuiecKas OrpeHocTh (yHKIUU OOIIEro Buaa

Hana ¢pyHKIms

(27)

rae X1, X2, X3, ..., XK - Tounble (MCTHHHBIC) 3HAUCHUS H3MEPACMBIX BEJTHUYHH.

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

BEJIMYMH.

Torna

(28)

- npubmmkeHHoe 3HaueHne Gpynkiuu U.

CocraBuMm pa3HoCTh ypaBHeHui (27) u (28)

(29)

KOTOpas SIBJISIETCSI UICTUHHOM Cily4aiiHON norpemHocTbio pyHkuuu U.

Pasnoctu

(30)

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

Torna

(31)

YroObl HANTH JTMHEHHYIO 3aBUCHMOCTh MEXK]y MTOTPEITHOCTSIMHA apTyMEHTOB U

MOTPEIIHOCThIO0 pyHKIHMH, ipoauddepeHpyeM pyHKuio (28).

(32)

rne

- YaCTHBIE MPOU3BOHBIE (PYHKIIUH 110 KaXKJOMY U3 apTyMEHTOB.

3ameHUM B BbIpakeHUH (32) auddepennnansl MCTUHHBIMU CITy4YalHBIMU MTOTPEIIHOCTSIMU

(GYHKIIUN 1 apTyMEHTOB

(33)

[Tp1 MHOTOKpPaTHOM M3MEPEHUHU apryMEHTOB, HallpUuMep N pa3, MoJIyduM

(34)

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

[Tpon3BoHBIE GYHKIINHU IO COOTBETCTBYIOIIMM apTyMEHTaM B Pa3HBIX U3MEPEHHSIX

NPAaKTUYECKH OCTAIOTCS MOCTOSIHHBIMU U MOT'YT OBITh BBIYMCIICHBI 110 MPUOIMKEHHBIM
3HAYCHUSIM

aprymenTos 11,0, 12,0, 13,0,..., Ik,0, B kauecTBe KOTOPHIX MOKHO B3sTh 11,0 = 11,1, 12,0 =
12,1,..., Ik,0 = 1k,1,

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

(35)

C yuetom (35) Beipakenue (34) mpuMeT BUI

(36)

Bossenem ypaBHeHus (36) B KBajipaT, CJIOKUM M pa3/IeIMM Ha UX YUCIIO

(37)

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

u

(38)

Bripaxxenue (37) ¢ yuetom (38) nmpumeT Bua

(39)

WIH

(40)

Taxum 00pa3oM, cpeiHss KBapaTHUECKas MOTPEIHOCTh (PYHKIINU HE3aBUCUMBIX
apryMeHTOB PaBHA KOPHIO KBAaJIPATHOMY U3 CYMMBI KBaIpaTOB ITPOU3BEACHNAN YaCTHBIX



MPOU3BOTHBIX (PYHKIIMH 0 KAXKIOMY U3 apTYMEHTOB Ha CPEAHIE KBAAPATHICCKIE
MOTPEIIHOCTH

COOTBETCTBYIOILIUX APIYMEHTOB.

1.4.5 Cpennsis KBapaTHUeCKas MOTPEUTHOCTh MPOCTON apuPMETHISCKOIN CepeTnHbI

®opmyiy (7) ans mpocToii apu(METHIECKON CepeANHBI TIEPEMUILIEM B BUJIE

(41)

rie li- pe3ysabTaThl pABHOTOYHBIX U3MEPEHHUI OHOM U TOM K€ BEIMYHHBI,

1=1,23,..,n;

N - YUCIO U3MEPEHUM.

N3 ypaBuenus (39) umeem

Ho

, TOT11a

(42)

Tak kak U3MepeHus: paBHOTOUHBIE, T.€.

(43)

CrnepnoBarenbHO, BeIpakeHue (42) npumeT BU

(44)

OTKyJa

(45)

Cpennsist KBagpaTHUECKasl MOTPEITHOCTH MPOCTON apu(pMETHUIECKON CepeInHbI B pa3

MEHBIIIE Cpe/IHel KBaIpaTHUECKOM MOrPEIHOCTH pe3yibTaTa KaXKA0ro OTIEeIbHOrO

U3MEpEHMUS.

CpaBuuBas hopmyiy (44) u BTOpoii uiieH mpaBoii yacTu ypaBHeHus (21), MOXKHO clienaTh

BBIBO/I, UTO
T.€. UICTUHHAs CllydyaliHasi HOTPEIIHOCTb IPOCTON apupMeTHUECKON cepeIMHbl paBHA
CpeaHel KBaJpaTHUECKOW MOTPEIHOCTH IPOCTOM apu(MeTHIECKO cepeHBbI.
12.mmmmn0O 000000

1.4.6 OneHka TOYHOCTHU PE3yIbTATOB YIVIOBBIX U3MEPEHUN B TPUAHTYIISILIUU
W3BecTHO, 4TO CyMMa BHYTPEHHHUX YIJIOB IUIOCKOTO TpeyrojibHUKa paBHa 180°,

T.e. B1,0 +B2,0 + 33,0 = 1800 (46)

rae B 1,0, B2,0, B3,0 - uctuHHBIC (TOUYHBIC) 3HAYEHUS YTIIOB.

[Tycts B1, B2, B3 - pe3ynbTaTsl U3MEPEHHSI THX YIJIOB, T.€. NPUOIMKEHHbIE 3HAUEHUS
YTJIOB.

Toraa, cornacuo (1), umeem

A

A

A

(47)

Al, A2, A3 - uCTHHHBIE CITy4allHbIE IOTPEIIHOCTH PE3YJIBTATOB NU3MEPEHUM.
[Tepenuiiem paBeHCTBO (46) ¢ yueTom dopmyi (47)

AAAo(4])

AAAo0(49)

oA AA(50)

O603Ha4NM

AAA(ST

@ - Ha3bIBAIOT YIJIOBOW HEBA3KOM B TPEYTOJBHUKE, T.€. TO UCTUHHAS Cly4ailHas
MOTPENIHOCTh CYMMbl BHYTPEHHUX YIJIOB TPEYrOJIbHUKA.

Torna ypaBaenue (50) MOXKHO 3amucaTh B BUJE

0(52)

WIH

0(53)

ITycTh paBHOTOYHO U3MEPEHBI YIUIBI B N TPEYTOJIBHUKAX, AJIS KaXXA0I0 U3 KOTOPBIX
crpaBeUIMBHI paBeHcTBa (51), T.e.



AAA((54)

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

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

A

A

A

AA

AA

AA

(55)

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

AA

AA

AA

A

A

A

Torna

(56)

rae ml , m2 , m3 - cpeqHUe KBAAPATUICCKHE MOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUH YTIIOB
B1, B2, B3 B ka)KAOM U3 TPEYTOJIHHUKOB.

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

(57)

WA

(58)

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

1.4.7 OnieHKa TOYHOCTH PE3yIbTATOB Psijia JBOMHBIX PABHOTOYHBIX U3MEPEHUN

OdeHb YacTO B MPAKTHKE T€0/IC3MUECKUX M MAPKIIEHAEPCKUX padOT UCKOMYIO BETUUHHY
OTIPENIETISIOT 10 PE3yJIbTaTaM JBYKPATHBIX PABHOTOYHBIX H3MEPEHUN STOM BEJIMUUHBI.
Hanpumep, ropu3oHTaNbHbBIE YTIBI U3MEPSIOT ABYMsI MOTYIPUEMAaMU, TIPEBBIIIICHUE Ha

CTaHIIN

peex,

IpUu reOMCTPpUICCKOM HUBCIIUPOBAHNUN ONIPCACIACTCA 11O YCPHBIM U KPACHBIM CTOPOHaAM

JUTMHBI OTPE3KOB JIMHUN MECTHOCTH HaXOJAT U3 PE3YJIbTATOB U3MEPEHUHN ITHUX OTPE3KOB B
pPsIMOM M OOpaTHOM HAINpaBJICHUSX.

Bo3nukaer 3a1aua OlleHKA TOYHOCTU 3TUX PE3YyIbTaTOB.

HimeeM psiT BETMYWH, HCTUHHBIC 3HAYCHUST KOTOPBIX PaBHBI

(59)

[TycTh KaXkaast U3 STUX BEIMYMH H3MEPEHA PAaBHOTOYHO JBAXK/BI U MOTYYEHBI PEe3YyIbTaTHI:
(60)

(61)

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

, (63)

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

Haiinem paznoctu ypaBHeHu (62) u (63)

(64)

1 0003HAYUM

(65)

3aech Al

" Al - ICTUHHBIC CITy4alHbIE TIOTPEITHOCTH PE3YJIHTaTOB.

Bo3sBeneMm ypaBHeHus (65) B KBajpaT, CJI0KUM U pa3/ieNM Ha UX YUCIIO
. (66)



Ha ocnoBanuu (3) u (7) 3anuiiem

TOoraa

(67)

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

(68)

[Tpu 1BOITHBIX PAaBHOTOYHBIX U3MEPEHUSAX 32 OKOHYATEIHHOE 3HAYCHUE IPUHUMAIOT

cpenHee apu(MeTHIECKOE U3 PE3YJIbTATOB OTACIbHBIX U3MEPCHHIA, T.€.

TorJa

W

(69)

®opmyisl (68) u (69) cipaBeIMBHI JIUIIb B TOM ClTy4yae, €clid pa3HocTu di He coepkaT

CUCTEMAaTUYECKUX MOTPEIIHOCTEH.

[TycTh pa3HOCTH COMEPIKAT CUCTEMATUYECKYIO TIOTPEITHOCTE O , T.e.

(70)

CnoxuM ypaBHeHus (70) u pa3enuM Ha UX YUCIIO

(71)

Ha ocHoBaHuM 4eTBEpPTOro CBOMCTBA CIY4alHBIX NOTPEIIHOCTEH NUMEEM

T.C.

(72)

Cpennee apuMETHUECKOE U3 Pa3HOCTEH pe3yIbTaTOB IBOWHBIX PABHOTOYHBIX

M3MEPEHUI OTJIIMYHO OT HYJIS U YUCIICHHO PABHO CUCTEMATUYECKOM MOTPEIIHOCTH ITUX

pe3yJbTaToB.

BrrureMm u3 kaxxoii paznoctu di BETUYHHY CUCTEMAaTUYECKOM MOTPEIIHOCTH 6, T.e.

00pa3zyeM HOBbIE Pa3HOCTH

(73)

CnoxwuB paBeHcTBa (73) ¥ OIETUB UX HA N, TTOJIYIUM

HO

TorJa

(74)

T.€. cpenHee apuMeTUIECKOe U3 pa3HOCTEH Pe3yIbTaTOB IBOMHBIX PABHOTOYHBIX

U3MEpEHHil, CBOOOHBIX OT CHCTEMAaTUYECKUX MOTPEIIHOCTEH, BCEria paBHO HYIIIO.
Pasznoctu d',

Kak ykJIoHeHus di oT mpocToi apudMeTuuecKoil cepelMHbI 1 00J1aJar0IIe CBOICTBOM ,

MO>XHO CYUTATh BEPOSITHEHIIIMMH TOTPEIIHOCTAMHU pazHocTel di.

[Tpumensis k HuUM Gopmyny beccenst s cpeHeit KBaapaTHYecKoil MOTPEIIHOCTH,

3amuIIeM

(75)

a

(76)

Cpennsis kBaipaTHuecKas MOrpelIHOCTh CpeiHero apupmMeTuyeckoro u3 pezyapraTos li u 1'

Oyzer paBHa

(77)

Brruucnenue 3HaueHUS YUCTUTENS TIOJIKOPEHHOTO BBIPAXKEHUSI MOKHO MPOKOHTPOIUPOBATH

no opmyse

(78)

[Tpumeganue. O1ieHKY TOYHOCTH TI0 PA3HOCTSIM PE3YJIHTATOB IBOWHBIX PABHOTOYHBIX

U3MEpEHUI clieayeT BBIMOIHATE 10 Gopmynam (68) u (69), ecnu pa3HOCTH YAOBIETBOPSIOT

YCIIOBUIO

(79)

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

1.4.8 IIpuMepsl OLIEHKH TOYHOCTH PE3yIbTaTOB PABHOTOYHBIX U3MEPEHHI OHOM

BEJIMYMHBI U QYHKIMN HE3aBUCUMO U3MEPEHHBIX BEJIMYUH

3anaua 1. [To pe3ynbraram paBHOTOUYHBIX U3MEPEHUN TOPU30HTAIBLHOTO yTJia IEBSIThIO

npuemMamu (cM. Tabs. 1) HaliTh HanboJiee TOYHOE IO BEPOATHOCTH 3HAYCHHUE yTiia, CPEeIHNE



KBaJPaTHYECKUE MOTPEIIHOCTH U3MEPEHHSI KXKAO0T0 OTAEIBHOTO YIila U IPOCTOM
apuMeTUIECKON CePEeIUHBI.
Tabmuna 1

OrneHKa TOYHOCTH Pe3yJbTaTOB U3MEPEHMsI OTJICIbHOTO FOPU30HTAILHOTO yIJla
Homepa

IIPUEMOB

|

Pe3ynbTaThl

U3MEPECHUM

i

el €l

2101

2 OcHoBHBIE (HOPMYITHI,
BCIIOMOTaTeIbHbIE

BBIYUCIICHHS

1234567

1320237 44" +4 16 -0,6" 0,36 1.p°= Bi,min
2

40

00-4,6 21,16

2.61=Pip’

3

43

+39-1,6 2,56 3.p=P’+[e]/n=

=320 23"44,56"

4

45

+525+0,4 0,16

5

46

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

43

+39-1,6 2,56

Homepa

IPUEMOB

|

Pe3ynbTaThl

U3MEPEHUM

Bi

el €l

211

2 OcHoBHBIE (HOPMYIIHI,
BCIIOMOTaTEIbHBIE

BBIYUCIICHUS

1234567

.

48

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

45

+525+0,40,16

932023747"+ 749 +2,45,76 6. oxp
> 42233-0,446,20 7.



B
p
B oxp.
320 23" 40"
32023°44,56"
320 23" 44,6"
[€]2=1681
OKOHuaTeNbHBIN pe3yibTarT :
B=32°23"44,6" £ 0,80"
mf ==+ 24"
M ==+ 0,80"
KonTposs:
Bolunicnienus BBINONHSIOT B CIAEAYIOLIEN OCIE10BATEIbHOCTH:
1. BeiOupatot npubimkeHHOe 3HaueHue ' mpocToi apuMEeTHIEeCKOM cepeMHbI KakK
HaMMEHBIIIEE U3 Pe3yIbTaTOB U3MEPEHHUH, T.€. ' = Bi,min. B Hamem npumepe 310 3HaUEHUE
paBHO
"=pB2=32°23"40".
2. BoruucnsioT yKIOHEHHS €1 pe3yabTaTOB U3MEPEHUH i OT 3TOro mpuOINKEHHOTO
3HAYEHUS
00 0 00"114 cyMMy 3THX YKIOHEHHH
3. B kononke 4 1a0:1.2 BRIYUCIAIOT KBAAPATHI €2 U UX CyMMY [€2].
4. BBIYUCISIOT MPOCTYIO apUPMETHICCKYIO CepearHy [3 - HanboJiee TOYHOE 10 BEPOSITHOCTH
3HaYEHHE U3MEPSEMOTO YTIIa.
5. HaxonsT BeposATHEHIIINE MOTPEITHOCTH 1 KaK Pa3HOCTH PE3yIbTaTOB OTIEIbHBIX
U3MEPEHUI U OKPYTIIEHHOTO 3HA4YEHUS POKD., T.€., OKp UX CYMMY
C KOHTpOJIEM , T1ie 0=P-POKp. - MOTPEUTHOCTH OKPYTJICHUS CPETHETO
apru(MeTHUECKOTO.
6. B rpade 6 BHIUMCIIAIOT KBaIpaThl BEPOSATHEHIINX OTPELTHOCTEN Vi
2 ¥ UX CyMMY
C KOHTpOJIEM

7. ITo dhopmyie (23) Beccenst BRIUKUCSAIOT CPEAHIOI KBAIPATUIECKYIO MTOTPEITHOCTD

pe3yJpTaTa KaXkJI0ro OTAEIBHOTO U3MEPEHHUS:

8. [To popmyre (44) HaxomAT CPEAHIOD KBAIPATUYECKYIO TOTPEITHOCTD MPOCTOM

apu(MeTHUECKON CepeIUHBI:

9. OxoHYaTeNbHBIN PE3yIbTAT 3alMCHIBAIOT B BUJIE

OKD

3anaya 2. B kax/10M TpeyrojibHUKe MUKPOTPUAHTYISIUK (puc. 1) u3MepeHo 0JIMHAaKOBO

TOYHO O TPU BHYTPEHHUX TOPU3OHTAIBHBIX yriia (cM. Tabu. 2). Beruuciaute cpeaHioro

KBaJIpaTHUECKYIO IOTPEIIHOCTh PE3YIbTaTOB U3MEPEHUHN KaXA0T0 OT/IEIBHOIO yIia,
IpPUMEHUB

bopmyny Deppepo:

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

Puc. 1. Cxema ceT MUKPOTPHUAHTYJIALIMA

Tabmuna 2

O06paboTka pe3ynbTaTOB YITIOBBIX U3MEPEHHUM B MUKPOTPUAHTYIISILIUH

HasBanus yrios

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

34853,14101,87132,64426,17332,4

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

of =Zp-180°-0,9"-1,1"+1,4"-0,7" + 1,2’



o2 0,81 1,21 1,96 0,49 1,44
3agayva 3. B T€010IMTHOM X0/1€¢ paBHOTOYHO U3MEPEHO 11 TOpU30HTATBHBIX YTIIOB, KaXKIbIH
CO CpellHel KBaJIpaTuuecKoi morpenrHocteio mPB=+0,5". Onpenenuts CpeIHIO0

KBaJIpaTHU4ICCKYIO

€Clin

U TIPE/ICNIbHYIO MOTPEUTHOCTH CYMMBI 3THX YTJIOB.
Nmeem yHKIHIO .

YacTHbIe MPOU3BOJIHBIE €€ 110 KAKIOMY U3 apTyMEHTOB PABHBI

Torna

U mpen .

3amaua 4. 'opu3oHTaIBHBIN Yo B (cM. puc. 2) u3mepeH TeoaonuToM 2T30 ogHUM MOJTHBIM
MPUEMOM CTIOCOO0M «IIpreMOBy. OnpeaenTuTh CPETHIO KBAAPATUICCKYIO MTOTPEIIHOCTh
cpenHero apuMeTuyecKkoro U3 3Ha4eHU pe3yabTaTOB U3MEPEHUH yrila B OJIylprueMax,

CpenHsis KBaJpaTHyecKas MOTrPelHOCTh OTCUETOB Mo JIUMOY cocTaBuiia mo=+0,5".

Jlpyriv

MOTPENIHOCTSIMU MTPeHeOpeyb.
3HaueHue yria B MOJyMpUeMaxX BRIYHUCISIOT 10 (hopMyam:
rae cL', cR', al', aR' - orcueTsl 1o ropu3oHTaIBEHOMY KPYTY IIPY BUBHPOBAHUU HA TOUKU C U

IIpU [0JIOKEHUU BepTHKabHOro Kpyra ciesa (KJI) u cnpasa (KIT).

Puc. 2. Cxema HaOmoqeHui

BeposiTHeiiiee 3HaueHnE TOPU3OHTAIIBHOTO yIJla 110 pe3yibTaTaM, OJy4YEHHBIM B KaKJIOM
HOJIyIIpUeMe, BBIUUCIIAIOT 1o (hopMmyIie

cp

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

cp

Oty *Ke 3aauy peluM HHave.

1. OnpenenyuM cpeHIO KBaIPATUYECKYIO MOIPEUIHOCTh PE3YIbTaTOB

U3MEPEHUH yria, NOJyYeHHbIX B KaXIOM MOJIyIpueMe

HO

Toraa

2. 1o Gopmyie (42) BBIUKUCINM CPEAHIOK KBAJIPaTUUECKYIO IOTPEUIHOCTh CPETHETO
apru(MEeTHUECKOro 3HaYECHHUs YIiia, MOJyYeHHOT'O U3 Pe3yJbTaToB B KaXKJOM HOJIyIpUeMe:
cp

3anaua 5. BIUMCIUTD CPETHIOI KBAAPATHUECKYIO U MPEEeNbHYIO NOTPEIIHOCTH
IPEBBILICHMS], OIPECIIEHHOTO Ha CTAHI[UH NPU T€OMETPUUECKOM HUBEIMPOBAHUH 110 ABYM
CTOpPOHAM HUBEJIMPHBIX HIAIEYHBIX PEEK, €CIIN:

- [IeHA JIeJIeHUs IIKajbl perdku p = 10 mwm,

- CpeIHsIs KBaipaTudecKast MOrPelIHOCTh OTCYeTa Mo perke mo =+ 1 MM.

Jpyrumu morpenrHoCTsIMHA TPEeHeOpeYb.

[IpeBbllieHHE BEIUUCIISAIOT IO (hOpMyTIaMm:

99 9YKKKCp

9 K

/i€ a4, by - OTCUETHI 110 YEPHBIM CTOPOHAM PEEK, YCTAaHABIMBAEMbIX B 3a/IHEW U MepeaHei
TOYKaX HUBEIUPHOTO X0/1a;

aK, bk - TO ke, 110 KpaCHBIM CTOPOHAM peeK.

[Tepenumem nocneanow0 GopMmyy B Buje

cp

9 Y KK

q

q

K

K

Cornacao popmynam (41) — (44) umeem



cp

MM

MM

npeJ cp MM

3anaya 6. BeIunuciIuTh CpeIHIO KBAAPAaTUUYECKYIO IIOTPEIIHOCTD PE3YJIbTaTa ONpEAEICHUS

MPEBBIIICHHS] CIIOCOOOM TPUTOHOMETPHUUECKOT0 HUBEIUPOBAHMUSI, €CITH MPEBBILICHHIE
BBIUHCIIEHO

o ¢popmye

(80)

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

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

BU3UPOBAHMS, U3MEPEHHBIN CO CPEIHEH KBAaIpaTHYECKOM MOTrpeIrHOCThI0 my = £0,5', 1 =
1,47 m —

BBICOTA MpUOOpa (TEOM0NNTa), U3MEPEHHAS C MOrpemHocTh0 mi =+ 0,002 M.

1.BerurcinuM npeBbIIICHHE:

M.

2. Onpenenum yacTHbIE IPOU3BOAHbIE QYHKIUH (78) IO KaKJOMY U3 apryMEHTOB:

3. Ha ocnoBanuu gopmynsi (38) 3anuiiem

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

4. C yuerom

M

BBIYHCITIM

M

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

2.

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

AB = c. Onpenenuts JUIMHBI CTOPOH a U b, cpeIHNEe KBaIpaTHUECKHUE U OTHOCUTETIbHBIC

MOTPENIHOCTH ATUX CTOPOH, €CIIN: CPEeITHNE KBAPATUUECKNE IOTPEITHOCTH PE3yIbTaTOB

U3MepeHuil yriaoB paBHbl mfP = mo = my =+0,5'; OTHOCHUTENbHAS MOTPEIIHOCTh PE3yNIbTaTa

U3MEpEHMs CTOPOHBI ¢ cocTaBuia me : ¢=1:2000.

Puc. 3. K pemienuto TpeyronbHuKa

HcxoaHble JaHHbIE, PE3YJIbTaThl BHIYUCICHUM U OlIEHKa TOYHOCTH MPUBECHBI B Ta0I. 3.

Tab6mumna 3

Pemenne tpeyronbHuka

Ne

BEp-

[IMH

Pe3yib-

TaThI W3-

MEpEeHuH

yIJIOB

ITo-

npaB-

KH

o

VYpas-

HEHHbBIC

yTJIbI

Cunycsl

yTJIOB

JUTMHBI

CTOpOH

d, m

md,



MM

C ()

B (B)

A (o)

58° 14,7

62 52,1

58 53,9

0,2

0,2

0,2

58° 14,57

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 (HOPMYIIBI:

(81)

(82)

(83)

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

(85)

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

(87)

[ToxcraBisis ynciaeHHbIE 3HaYeHMsI B ypaBHeHUS (86) u (87), momydum:
M

M

3agava 8. OnpenenuTs CpeAHUE KBAIPATUUECKUE MTOTPEIIHOCTH:
- pPe3yAbTAaTOB OTJEIbHBIX U3MEPEHUII;

- CpelHUX apu(PMETHYEeCKUX 3HAYEHUI U3 pe3ybTaToOB ABOMHBIX PABHOTOYHBIX
W3MEPEHUH JUIMH CTOPOH TE€OJ0JIMTHOTO X0/a;
- OTHOCHUTEJIbHbIE MOTPEITHOCTH 3TUX CTOPOH.
HcxoaHbie JaHHBIE © MaTeMaTH4eckast 00paboTKa pe3ylbTaTOB U3MEPEHUN TIPEICTABICHbI
B Tao1. 4.

Tabmuna 4

O1ieHKa TOYHOCTH PE3yJIbTaTOB ABOMHBIX PABHOTOYHBIX U3MEPEHUI
Homepa

CTOpOH



Pesynbrarsl

W3MEPEHUI TJIUH

CTOPOH X0J1a, M

| cpennee, m

d, cMm

dz,

cM

d’,

cM

d'2,

cM

1 mpsimo 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 ==£6,1cMm

ml =+4,3cMm

ml,cp. =+3,0 cm

[1=%

|[d]|

[ld]]
-27

27

35

307 0,0 185,50

KoHTpos :

0=

-4,5¢Mm

O0paboTKy pe3y/nbTaTOB U3MEPEHUH BBHIOIHSIIOT B CIIEAYIOLIEH MOCIe10BaTEIbHOCTH.
1. B koioHk# 2 1 3 TaOauisl 4 BEIIUCHIBAIOT U3 MOJIEBBIX KYPHAJIOB PE3ybTaThl |
W3MEPEHUI JUIMH CTOPOH.

2. Beruucnstor cpennue apudmerndeckue 3HaueHus (1 cp.) us pesynbraron | usmepenuit
KaX/10}1 CTOPOHBI B IPSIMOM U OOPaTHOM HalpaBJICHUSX

cp

npsMO 0OpaTHO

Y 3aMHCHIBAIOT UX B rpady 4.

3. HaxonsT pazHoctu npsimo o6patHo (rpada 5) 1 ux cymmy

4. IlpoBepsitoT BoimoaHeHue ycnmoBus | [d ] [<0,25[|d | ];
|[[d]1=27;[1d|]=35;025[[d|]=8,75;

VYcnoBue He BBINOIHEHO, 3HAUUT OLIEHKY TOYHOCTHU PE3yJIbTaTOB U3MEPEHHI clieayeT
BBIMOJIHATH 110 popmyiam (73) — (75).

5. BBIUUCHSIOT BEMUYUHY CHCTEMATHYE€CKOM MOTPEIIHOCTH pa3HocTel d:

cM

6. B rpady 7 3anuceiBarot paznoctu d' = d - 0, cBoOOHBIE OT CUCTEMATHIECKON
HOTPEIIHOCTH 0.

7. KBagpatsl paznocteit d'2, ux cymmy [ d'2 | 3arocar B rpady 8, KOHTpOIUPYs 3HAUCHUE
CYMMBI 110 (hopmyIie

8. ITo popmymam (73) — (75) BEIUKCAAIOT CpeAHUE KBAAPATHUCCKUE MTOTPEUTHOCTH:

- pa3HOCTEN PE3yJIbTaTOB ABOMHBIX PABHOTOYHBIX U3MEPEHUI

cM



- PEe3y/IbTAaTOB OTJCJIBHBIX H3MEPEHHHA

cM

- CpeIHHUX apu(METHYECKUX 3HAUCHUI U3 Pe3yIbTaTOB JBOWHBIX

PAaBHOTOYHBIX U3MEPEHUIT

cM

9. B rpade 9 3anuchIBalOT OTHOCHTENBHBIE TOTPEIIHOCTH PE3YJIBTATOB H3MEPEHHH,
BBIUKCIISIEMBIE TIO (hopMyIie

3ama4a 9. B Te001MTHOM X0/ PaBHO TOYHO H3MEPEHO CEMb FOPU30HTAIBHBIX YTIIOB
JBYMS TIOJTYIPUEMaMH KaXKAbII U IOJy4YeHbI pe3yabTaThl 3THX u3Mepenuii BR,i u BL,1, rae

BR,i—

3HAUEHUS YIJIOB, OJIYYEHHBIX B [IEPBOM MOIYIPUEME — IPU NOJ0KEHUU BEPTUKAIBHOTO
Kpyra

teononuta cripasa (KII); BL,i — 3HaueHMs yriIoB, MOIYYEHHBIX BO BTOPOM IOIYyIpPUEME —
pu

MOJIOKEHUHU BEPTUKAIIBHOTO Kpyra Teoaosmta ciesa (KJI); i=1, 2, 3,..., n - Homepa yriioB u
ux

YUCIIO.

Onpenenuts cpeHAE KBaIPaTUUECKNE IOTPEIIHOCTH:

mp — pe3ynbTaTOB U3MEPEHUH YITIOB B MOJyIIpUEMAX;

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

JIBOMHBIX PAaBHOTOYHBIX U3MEPEHUH YIJIOB B MOJyNpHUeMax. Pemmenue npencraBieHo B
Tadymue 5.

Borunicnenus BBINONHSIOT B OCIEI0BATEIbHOCTH, YKa3aHHOM JUIsl MpeAbLAYIIeH 3a1auH.
Tabmuua 5

OrneHkKa TOYHOCTH PE3yIbTaTOB U3MEPEHUS TOPU30HTAIBHBIX YTJIOB
Howmep yriios

Pesynbrarel uzmMmepenuit

di=

=BR—- BL

di

2

OcHoBHBIE (HOPMYIIBI U
BCIIOMOTaTeIbHbIE

I Beruncnenus

MOJIyTIPUEM

BR

I

HOJIyTIPUEM

BL

123456

1 179°56,9"179°56,2" +0,6" 0,36 1. Ycnosue:
1,0'=0,25-4,0’

2.

3.

217958,117958,9-0,8 0,64
3180 01,2 180 00,4 + 0,8 0,64
4180 08,5 180 08,0 + 0,5 0,25
517946,917947,4-0,50,25

6 202 37,8 202 38,0 - 0,2 0,04
7179°43,47179°42,8" +0,6" 0,36
mp ==+ 0,43’

mp,cp. =+ 0,30'

[1=X



|[d]]

[1d]]

+1,0°

+1,0

+4,0

2,54

1.5 HepaBHOTOYHBIE U3MEPEHMUS

1.5.1 Obmas apudmernyeckas cepeauna. Beca pe3ynbTaToB H3MepeHU

[TycTs umeeTcs ¢pusndeckas BeIMYrHa (Yroil, OTPE30K JIUHHUHU, IPEBBIIICHUE U T.I1.), TOYHOE

(ucTUHHOE) 3HaYeHHe KOTOpOoil paBHO X. DTa BeIMUMHA U3MEpPEeHa paBHOTOUYHO N pa3

HECKOJIbKUMH CEPUSAMH U MOJTyYEHBI Pe3yJIbTaTHI 1j

(1), aTux m3mepenuit. 3necpi=1, 2, 3,..., k -

HOMEpa Cepuil U3MEPEeHHI U uX 4ucio; j =1, 2, 3,..., ni — HoMepa U3MEPEeHUN B KXKIOU
CEpUHU U UX

YHCIIO.

[Tpumem, 4TO YKCIO U3MEPEHUH ni B KAXKIOW CEpUU HEOIMHAKOBO, T.€.

(88)

0O0603HauMM CPEHIOI0 KBaIPATHUECKYIO MOTPEIIHOCTh PE3YIbTATOB 1j

(1) paBHOTOYHBIX

u3MepeHuil uepes | B kaxxaoii cepun MOKHO OIpeNeauTh HauboJiee TOYHOE 110
BEPOATHOCTH

3Ha4YCHHE Pe3yJIbTaTa Xi, Kak cpeqHee apu(MEeTHIECKOe U3 Pe3yIbTaToB lj

(1) paBHOTOYHBIX

U3MEPECHUI:

(89)

U MX CPEJIHUE KBAIPATHYECKHE MOTPEUTHOCTH

(90)

BenuauHbI Xi - pe3ynbTaThl HGPABHOTOYHBIX H3MEPEHUH, JIJIST KOTOPBIX

(91)

no ycnosuto (88). Bo3Hukaer 3a1a4a, Kak 1Mo pe3yjabTaTaM X1 HEpaBHOTOUYHBIX

U3MEPEHUMU

HalTH HanboJiee TOYHOE TI0 BEPOSTHOCTH 3HAUeHUE n3MepsieMol BelnauHbI X0.

Tax kak lj

(1) - pe3ysIbTaTHl PABHOTOYHBIX U3MEPEHHUH, TO BeposTHeliee 3HaueHne X0 u3

ATHX PE3yJIbTAaTOB PaBHO

(92)

B cBoro ouepenp,

(93)

C yuerom (93) paBeHcTBO (92) mepemnuiieM B BUIE

(94)

O603HaunB

(95)

MOJTy4UM

(96)

N3 Beipaxenus (90) Bugum, 4to

(97)

[ToncraBuM 3Ha4YeHwus I ni B paBeHcTBa (94), (97):

(98)

Bennuunbl

(99)

HA3BIBAIOT BECAMH PE3YJIHTATOB Xi HEPABHOTOYHBIX U3MEPEHUH.

C yuetom (99) Beipakenue (98) mpumMeT BUI

(100)

Bennuuny X0 , Berancnsemyto no popmyie (100) HazpiBatoT o61iei apudmernaeckoit



CGpGI[PIHOﬁ, CpCAHUM BCCOBBIM, UJIN CPCAHCB3BCUICHHBIM 3HAYCHHUEM OHpeHeHHeMOﬁ

BCJIIMYHUHBI U3

pE3yJIbTaTOB HEPABHOTOUHBIX U3MEPEHUI.
Benuunna oOmielt apupmeTrnueckoi cepeinHbl He U3MEHUTCS, €CJIN BCE BECa U3MEHUTh B
OJIMHAKOBOE YUCIIO pa3. DTUM CBOMCTBOM CJIEAYET MOJIb30BATHCS ISl YIPOLICHUS

BBEIYHMCIICHUH.

Ha npaxTuke o6uryto apudMeTHIecKyro cepeuHy Jalie BCEro BBIYUCISIOT 1Mo hopmyme
(101)

KOTOpas MOoJy4YeHa U3 CAEAYIOLUX PaCCYkKACHUH.

B psny pe3yibTaToB Xi HEpaBHOTOUHBIX U3MEpPEHUN BbIOEpEM HAaUMEHBIIIHNA 110

a0CcoIOTHOMI

BEJIMYMHE U MPUMEM €ro B KauecTBE MPUOIUKEHHOTO 3HAYSHHSI HICKOMOM BEJTMYHHBI, T.€.
(102)

O6pazyem pa3HOCTH

(103)

YMHOKHB 00€ 4acTH 3TOTO PaBEHCTBA Ha COOTBETCTBYIOIINE Beca Pi , HOTYyUYUM

(104)

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

(105)

Ho

TOoraa

, T.¢. mosryueHa gopmyna (101).

1.5.2 Cpennsist KBafpaTUiecKasi MOrpelIHOCTh €IUHUIIBI Beca

Ha ocHoBanuu ¢opmyiist (99) MOXKHO c/eNiaTh BBIBOJI, UTO Beca Pe3yJbTaTOB H3MEPECHUN —
MOJIOKUTEBHBIE YKCia, 00paTHO MPOIMOPIHUOHANILHBIE KBaIpaTaM CPEeIHUX

KBaaApaTHYCCKUX

BECa

MIOTPELIHOCTEN DTUX PE3YIbTATOB.

[TycTh B psiny pe3yiabTaTOB U3MEPEHHH X1 CYIIECTBYET TaKOM Xj , BEC KOTOPOTO paBeH
eauHuIe, T.€. pj = 1.

Torna

U

(106)

BennunHy Ha3bIBAIOT CPEAHEN KBAIpaTUUECKON MOTPEIIHOCTBIO €AUHUIIBI BECA

WIM CpeHEN KBaIpaTUUECKOM MOrPEIIHOCTHIO pe3ysIbTaTa U3MEPEHHUSI, BEC KOTOPOTO paBeH
eAVHHULIE.

U3 Boipaxkenus (99) BUIHO TakKe, 4TO

(107)

WIH

(108)

(109)

1.5.3 Cpennsst kBaJpaTuueckas OrpelHoCTb U Bec o01Iel apupmeTnyeckon

CepeIuHBI

ITycrs x1, X2, X3, ... , Xn — pe3yabTaThl HEPABHOTOUYHBIX U3MeEpeHui; pl, p2, p3, ..., pn —

9TUX PE3YJILTATOB.

Torna

(110)

O0603HaUNM

,rnei=1,2,3, ..., n. Cyuerom o6o3naueHus popmyna (110)
MIPUMET BU]T

(111)

CormacHo ¢ (42) MOXHO 3aIucaTh

(112)

Ho



TOorJa

(113)

WIH

(114)

T.€. CPEIHsIsI KBaJIpaTH4ecKas MOTPEIIHOCTh 001Iel apu(METHIECKON CepeIMHbI paBHA

OTHOHOILIEHUIO CPEJHEN KBAaAPaTUYECKON ITOTPEIIHOCTH €JUHUIIBI BECA K KOPHIO
KBaJIpaTHOMY

U3 CyMMBI BECOB PE€3YJIbTATOB U3MEPCHUM.

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

(115)

Taxum obpazom, Bec 001Iei apuMeTHIECKOM CepeHbI paBeH CyMME BECOB PE3YJIbTaTOB

HEPAaBHOTOYHBIX U3MEPEHMM, N3 KOTOPBIX OHA ONpEAcIICHa.

1.5.4 Bpruncienue cpeiHel KBapaTUUECKOM MOrPEIHOCTH €IMHUIIBI Beca

PaccMmoTpuM criocoOb! BIYMCICHUS CpeAHEN KBapaTHUECKOW NOTPEIIHOCTH €AUHUIIbI

BECa, IPUMEHSEMbIE B I'€0JIe3UYECKON MPAKTUKE.

1. Beruucnenue [ Ipu yCTaHOBJIEHUH BECOB 110 U3BECTHBIM CPEIHUM

KBaJPaTUYECKUM MOTPEMIHOCTM M Pe3yJIbTaTOB U3MEPEHUH. Beca pe3ynbraros
U3MEpPEHUI

B 3TOM CJIy4ae yCTaHaBJIMBAIOT MO GopMmyIie

(116)

B KOTOPOIl KO3 (GUIIMEHT ¢ Ha3HAYAeTCsl C TAKMM PacyeToM, YTOObI 3HaU€HHsI BECOB pi

ObUTO OM3KUM K equHHIE. Toraa | BBIYUCISIOT U3 BRIPAKCHUS

(117)

2. Boruncnenue [ 1o U3BECTHBIM CPETHUM KBAIPATUYECKUM HOTPELIHOCTSM U BECcam

OJTHOPOJHBIX PE3Y/IbTaTOB U3MEPEHUH BBIMOJIHSIOT 110 (popmyiie

(118)

raei=1,2,3,... , n; n — 4UCIO U3MEPEHU, 151 KOTOPBIX U3BECTHHI Mi U Pi .

3. Beruncienue L 1o U3BECTHBIM UCTUHHBIM CITy4alHBIM MOTPEIIHOCTIM Al QYHKIMHA

U3MEPEHHBIX BEJIMUUH U UX BEcaM pi :

(119)

VcTuHHBIE CllyyaiiHble MOTPeIIHOCTH (PYHKIUI pe3yIbTaTOB U3MEPEHUN HAa3bIBAIOT

HEBS3KaMHU ¥ 0003HAYAIOT:

a) fB — yrioBas HeBsi3ka B 3aMKHYTOM MHOTOYTOJIbHUKE, BBIYHCIIsIEMas IO (opMmyIie

(120)

IJie N — YUCII0 BHYTPEHHUX YIJIOB MHOTOYTOJIbHUKA, P31 - pe3yJbTaThl U3MEPEHHUN YIJIOB;

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

(121)

rze Bi - pe3yapTaThl U3BMEPEHUI BHYTPEHHUX YIJIOB TPEYT OJIbHUKA;

¢) fx u fy - HeBA3KM B MpUpaIIEeHUSIX KOOPIUHAT OJIUTOHOMETPHUECKUX MIIU T€OI0TUTHBIX

X0JI0B, OmpeensiemMble o GopMmynam

KHHUKH (122)

rae [1x u [y - BBIYMCIEHHBIE PUPAIICHUS KOOPAUHAT; XK, YK U XH, YH - KOOPJAUHATHI

ONOPHBIX I€0JIE3UUECKUX ITYHKTOB B KOHIIE U HaJalle X0/a;

r) fh — BeICOTHAsI HEBSI3Ka HUBEJIMPHOTO X013, 3HAUEHHE KOTOPOM BBIYHUCIAIOT 10 popMmyIie

K H (123)

rae h — 3HadeHus cpeIHUX NpeBbIIeHUH Ha cTaHuusax; Hk, HH - BbICOTHBIE OTMETKH

pENepoB B KOHIIE ¥ HA4aJle HUBEJIMPHOTO XO/1a.

4. Beruncnenue L 0 BEPOATHEUIINM ITOIPEIIHOCTSAM V pe3yIbTaTOB U3MEPEHNUH, T.€. 110

BHYTPEHHEN CXOIUMOCTH PE3YJIbTAaTOB

(124)

raei=1,2,3,...,n — HOMepa U YUCIIO0 U3MEPEHUH, pi — Beca Pe3yIbTaTOB.

1.5.5 Beruncnenue BecoB (PyHKIIMI HE3aBUCUMBIX apTyYMEHTOB

HNmeeM (yHKIHIO

(125)



Y Beca apryMEHTOB

Ha ocHoBanuu ¢hopmyssl (39) MOKHO HaNMcaTh

(126)

Pa3nenum o6e yactu 3TOro paBeHCTBA HA [U2:

(127)

U, YIUTHIBAs, UTO

, OKOHYATEJIbHO 3aIllUIIEM

(128)

1.5.6 Tlopsinok MaTeMaTH4eCKOi 00pabOTKH pe3yabTaTOB HEPABHOTOYHBIX

HM3MEpPEHU

3anayga 10. ITycts, 1u1d onpenenenus BoICOTH rpyHTOBOrO penepa Ne29 (cm.puc. 4) ot
byHmamMeHTaIbHBIX pernepoB Ne 23 24 1 43 10 onpenensieMoro pernepa MnpoIokKeHO TpU
HUBEIMPHBIX X0/a. TpeldyeTcs 1o pe3yapTaraM TpeX HEPaBHOTOUHBIX 3HAUECHHUH BBHICOTHI

penepa

Ne29 nonyunts Hanbosiee TOYHOE 3HAYEHUE BBICOTHI ATOTO pernepa. BoICOThI HCXOAHBIX

pernepoB

TaoJI.

cuuTaTh 6€30mMUO0YHBIMU. ICX0/IHBIE JaHHBIC U PE3YJIBTATHl BEIYMCICHUN TPUBEICHBI B
6

u’.

Tabauma 6
Hcxonnple JaHHBIE
Puc. 4. Cxema xooB
Tabmuua 7
O0paboTka pe3yJIbTaTOB HEPABHOTOYHBIX H3MEPECHUN
Howmep

XOJIOB 1

BricoThI

periepa

Ne29 Hi, m

Yucao

CTaHIIMH

n

P

€

MM

Pe,

MM

Pe2

v,

MM

Po,

MM

Pv2
12345678910
1

2

3

403,895

403,883

403,890

4

7

5

2,50



1,43
2,00
+12

-10,0

0,0

62,5

70,1

0,0

H

HO

Hoxk

o

403,883

403,8904

403,890

+0,4 MM

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

132,6

MM MM MM

O06paboTKy pe3ylbTaTOB HEPABHOTOYHBIX U3MEPEHUN BBITIOJIHSIOT B CIEAYIOMIEH
MIOCJIEI0BATEIBHOCTH:

1. B rpade 1 Tabu. 7 BHINUCHIBAIOT U3 Ta01. 6 HOMEpa HUBEIMPHBIX XOA0B (CM. puC. 4), B
rpage 2 — BbIcOTHI periepa Ne29, nosydeHHbIe PU MPOJI0KEHUN HUBEJIUPHBIX X008 1, 2, 3.
2. Beibupatot npubmmkenHoe 3HaueHue H' BbicoThl peniepa Ne29 kak Haumensbiuee u3 Hi ,
T.. H" = Hi, min , B Hamem cnyuyae H = 403,883 m.

3. B rpady 3 3aHOCAT 4KCIO CTAaHIIUNA N B KAKIOM HUBEIUPHOM XOJIC.

4. B yetBepToil rpade 3anuchBatOT Beca Pi pe3ynpTaToB H3MepeHHid 11 KaXXI0T0 X0/a,
BBIYHCIIIEMBIC TT0 (hopMyIIe

(129)

Howmepa xon0B Breicots! penepa Ne 29 Hi, M Yucno crannuii B xonax n

1403.895 4

2 403.883 7

3403.890 5

rae A = 10 - koappuimeHT, 3HaueHrue KOTOPOro BEIOUPAIOT TaKUM 00pa3oM, 4TOObI
BEJIMYMHBI BECOB OBLIN ONM3KUMH K €AMHUILE.

®opmymna (129) monydeHa U3 caeAyOMUX paccykaeHuil. CunTtas pe3yabTaThl ONpeIeIeHus
npeBbIeHNs h Ha KaXJJON j—i CTaHIIUM PaBHOTOYHBIMH, IPUMEM B Ka4eCTBE BECOB Pj ITUX
PE3YyIBTATOB YUCIIO A, T.€.

(130)

rae Mh — cpenHsist KBaJpaTHYecKasi HOrPEHIHOCTD OIPE/ICIICHHUS IPEBBIIICHHN Ha CTAHIIHH.
Beca pe3ynbTaToB omnpeseneHus BHICOTHI perepa Ne29 B Kax10M i-M HUBETUPHOM XOJIe
paBHbI



(131)

I/l - CpeAHNE KBaApaTUUECKHE MOTPEIIHOCTH OMPEIEICHUS BHICOThI

periepa Ne29 B ka)/10M HUBEIMPHOM XO0/I€; Ni — YUCIIO CTAHLIUN B KOKJIOM XOJIE.

Ha ocrHoBanuu dopmyn (109) Mmoxkem 3anucathb

OTKYy/1a

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

6. B rpadbl 6 1 7 3anuCchIBaIOT MPOU3BEICHUS

U UX CyMMBI.

7. ITo dopmymne (101) BerYmCIsAOT HAUOOJIEE TOYHOE 110 BEPOSTHOCTU 3HAYCHHUE BHICOTHI
peniepa No29:

8. 1o 3HaueHue okpyristoT A0 0,001 M. BeruucnsoT ykIoHEeHUs pe3yibTaToB
omnpezeneHus BbICOThI periepa No29 1o kax10My X0y OT OKPYTJIICHHOT'O 3HaYeHHsI 001ei
apu(METHUECKON CepeIUHBL, T.€. , KOTOPBIE 3alMCHIBAIOT B Tpady 8.

9. B rpadax 9 u 10 nmomyyaroT npou3BeaCHH

, IX CYMMBI C

KOHTpPOJIEM

, TJIE MM -

MOTPEIIHOCTh OKPYTJIeHUs 001Iei apuMeTHIECKON CEepeTUHBI.

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

- CPEIHIOI0 KBAIPATHUYECKYIO IOTPEIIHOCTD €AMHUIIBI BECa

- CPEIHIOI0 KBaJPATUYECKYIO MOTPEIIHOCTh 001l apudMeTHIeCKON cepeuHbI

rae N — 9uciio HUBEJIMPHBIX XOJI0B.

11. CpenHioro KBapaTUYECKYIO MOTPEIIHOCTH OMPEIeICHHsI IPEBBIIICHUN Ha KaXKI0M
CTAHIIMH HAXOJST U3 BBIPAKCHHUS

12. TTo dopmyne

BBIUHCIISIOT CPEHUE KBAAPATHICCKUE MTOTPEIITHOCTH

ompezeneHus BEICOTHI perniepa No29 1o KakJIoMy HUBEITHUPHOMY XOY

13. OkoHYaTenpHOE 3HAUYCHUE BBICOTHI periepa No29 3amuchIBaioOT B BUAC



