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Pabouas nporpamma paccMoTpeHa 1 0100peHa Ha 3acelaHuu Ka(bez[pbl I'eonoruu,
MapKIIeHIepCKOro Jesa u 000ralieH sl MOJIe3HbIX HCKOMaeMBbIX ol
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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

Pabouas mporpamma nepecMoTpeHa, o0cykieHa u ogoopena i peanmsanun B 2032 - 2033
y4eOHOM o1y Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIIeHaepCcKoro 1eia u 000TameHus

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

st TOPHOTO WH)XEHepa-MapKIeiaepa MaTeMaThJdecKast 0bpaboTka
MapKIIEeHIEPCKO-T€O0AC3UUECKON M TOPHO-TEOJIOTHISCKON MH(POpMAIUK SABJISETCS Ba)KHEHIIICH
U3 TUCIUILUINH.

[IpaBuibHO 00paboTaHHBIE MapKIIEHAEpCKUEe M3MEpPEeHHsT — OJHAa W3 MPEANOChUIOK
paloHaabHON U 6e30macHoi pa3paboTKU MECTOPOKICHHUS.

Llenbto mpenojaBaHusi AUCHUIUIMHBI SBIISETCS (GOPMUPOBAHUE Y CTYACHTOB MPOYHBIX
3HAHUU 0 Xapakrtepe u 0COOCHHOCTSIX 00paboTku pa3IMYHbIX BUJIOB
MapKIIeHIepCcKO-Treoie3ndecKoil HH(OpMalu, IPUBUTHS HABBIKOB BBIMOIHEHUSI HEOOXOJUMBIX
BBIYMCIICHU.

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

Hucuummua MatemaTtnueckasi o0paboTKa pe3ysbTaTOB M3MEPEHHH BXOIUT B 4acTb
y4eOHOro 1maHa (opMHPYEMYI0 yYaCTHUKaMH 00pa30BaTEIbHBIX OTHOLIEHUI 00pa30oBaTeIbHOM
IIPOrPaMMBlI.

Jinsg  u3yyeHMs — JUCLMIUIMHBI  HEOOXOAMMBI  3HaHUS  (YMEHHs,  BIJIAQJICHUSA),
c(OpMHPOBAHHBIE B pPe3yJIbTaTe U3YUEHUs TUCLMILUIMH/ IPAKTUK:

I'eonesns u mapkuienaepus

Mapkueiinepckue paboThl MPH OTKPHITOH pa3paboTKe MECTOPOXKIEHHUH I0JIE3HBIX
HCKOIIaeMBbIX

Beicias matematuka

3HaHus (YMEHUs, BJIaJIEHUs ), IOJyYEHHbIE IPU U3YYEHUU JAHHON TUCHUIUIMHBI Oy1yT
HEOOXOAUMBI JJIs U3YYCHHS JUCIUTUIAH/TIPAKTUK:

Beicmiast reonesust

JlucTaHIMOHHBIE METO/IbI 30HAUPOBAHUS 3EMIH

Mapkeiinepckoe odbecrieueHue 6€30MacHOCTH BeICHHs TOPHBIX PaboT

[ToaroToBka k caaye U cada rocyJapCTBEHHOIO 3K3aMEHa

KomnbloTepHble TEXHOJIOTUH B MapKIIEHIEPCKOM Jielie

AHalu3 TOYHOCTH MapKIIeiepckux paboT

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHUILNIMHBI (MOLYJIS) M IJIAHMPYEMblIe pe3yJIbTaThl 00y4eHust

B pesynpraTe ocCBOEHMA AMCUMIUIMHBI (Moaxynsi) — «Maremarnyeckas o0OpaboTka
pe3yIbTATOB U3MEPEHUI» 00 YJAIOIINICS JOMKEH 00Ia1aTh CICYIOIIMMU KOMITETCHIIUSIMHU:

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

VK-2 Cnocoben YHPABJISITE ITPOCKTOM Ha BCCX 3TAIllaX €ro KU3HCHHOI'O NUKJIA

YK-2.1 dopMyIHpyeT Ha OCHOBE MOCTABJIEHHOM MPOOIEMbI IPOSKTHYIO 3aauy U
CIIOCO0 €€ pPeNIeHNs Yepe3 pean3annio MPOSKTHOTO YITPABICHUS
YK-2.2 Pa3pa0aTbIBaeT KOHLENINIO IPOEKTa B paMKax 0003Hau€HHON MPOOJIEMBI:

(bopMan/IpyeT ocib, 3ada4u, 000CHOBBIBAET AKTYaJIbHOCTb, 3HAYUMOCTD,
OKNJAaCMBbIC PC3YJIbTATbI U BO3MOYKHBIC C(l)CpBI HUX MPUMCHCHUA

YK-2.3 Pa3paOaTbIBaeT miaaH peaqu3aliy MPOEKTa C Y4eTOM BO3MOKHBIX PUCKOB
peanu3aly ¥ BO3MOXHOCTEH MX YCTpaHEHHs, IUIAHUPYET HEeoOXOIUMbIe
pecypcesl

YK-2.4 Ocy1miecTBiIsIET MOHUTOPHHT XOJa pealn3alld IPOEKTa, KOPPEKTUPYET

OTKJIOHCHHWS, BHOCUT OOIOJHUTCIBHBIC M3MCHCHHA B IIJIaH pCainu3allin
IMMPOCKTA, YTOUHACT 30HBI OTBETCTBECHHOCTH YYACTHUKOB ITPOCKTA

YK-2.5 IIpemyaraer mnpoueaypbl M MEXaHU3Mbl OLIEHKM KadecTBa IIPOEKTA,
UH(PACTPYKTYPHBIEC YCIOBHS JUIsl BHEAPCHUS PE3YJIHTATOB MPOCKTA

I1K-1 Cioco6GeH BBINOJIHATh HHKEHEPHO-TE0IC3NUCCKIE N3bICKAHUs, TIJIAHUPOBATH




pa3BUTHE TOPHBIX PabOT, OCYIIECTBIATh MAaPKIICHIEPCKUN KOHTPOIb COCTOSIHHSI TOPHBIX
BBIPA0OTOK, 3aHMI COOPYKCHHUI M 36MHOUW MOBEPXHOCTH Ha BCEX 3TalaX OCBOSHUS M OXPaHbI
Hesp ¢ o0ecrneyeHneM MPOMBIIITICHHON U AKOJIOTHYECKON O€30MaCHOCTH

IK-1.1 CocraBisieT MpPOeKThl MPOU3BOJCTBA MAPKIIEHACPCKUX M Te€0Ie3MUECKUX
paboT, OCYLIECTBIIIET KOHTPOJIb 32 BHIITOJIHEHUEM H3bICKATENbCKUX padboT

I1K-1.2 [Inanupyer pasBUTHE TOPHBIX pabOT W KOHTPOJIHPYET COOTBETCTBHE
(aKkTHUECKOro pa3BUTHsI TOPHBIX PAOOT MPOEKTaM U KaJleHJIapHbIM IIaHaM

IK-1.3 OO0G0CHOBBIBAET M UCTIOIB3YET METO/Ibl TEOMETPU3ALINN U IPOTHO3UPOBAHUS
pa3sMelIeHHs IT0Ka3aTeIe MECTOPOXKIECHUS B IIPOCTPAHCTBE

I1K-1.4 AHaM3UpyeT W THUIHM3UPYET YCIOBUA pa3pabOTKU MECTOPOXKISHUN
MOJIE3HBIX UCKOMAEMBIX JUISI UX KOMILJIEKCHOTO UCIOJIb30BAHNUS, BBITIOTHSET
pa3ryHbIe OIEHKU HEIPOIOIb30BAHMUS

[IK-2 Cnoco0GeH  BBINOJHATH  MapKIICHAEPCKO-T€OAe3UYecKre  paboThl,  ONpPEnesiTh
IIPOCTPAHCTBEHHO-BPEMEHHBIE XAPAKTEPUCTUKU COCTOSHUSA 3E€MHOM IIOBEPXHOCTH M HEIp,
TFOPHO-TEXHUYECKUX CHUCTEM, TIOJ3€MHBIX M HA3€MHBIX COOPY)KEHHH M OTOOpaxarb
nH(OPMAIIHIO B COOTBETCTBUH JEHCTBYIOIIMMHI HOPMAaTHBHBIMH TJOKYMEHTAMHU

[1K-2.1 Hcnonp3yeT 3aKkOoHbl U MHBbIE HOPMATHUBHbBIE NPABOBBIE AKThl B 00JACTH
re0JIOrMYECKOr0  M3YYEHMs, HCIIOJIIb30BAHHMA U OXpaHbl HeAp U
OKpYXKalollled Cpelpl; HOPMAaTUBHBIE IIPABOBBIE aKThI, PYKOBOJSILUE,
METOJMYECKUE U HOPMATUBHBIE MaTE€pHalIbl, KacarolMecs AeATEIbHOCTH
MapKIICHIEPCKON CITYKOBI;

[K-2.2 OcymecTBisieT He0OXOMMbIE MAPKIICHIEPCKUE KaMEePAIbHBIC H TIOJICBBIC
paboThl, ohopMIISET MPOU3BOACTBEHHYIO JOKYMEHTAIMIO U OTYETHOCTh

I1K-2.3 Hcnonb3yer  reonH(OpMallMOHHBIE  CHUCTEMBI  JUISI  BBIIOJIHEHUS
MapKIIeHIepcKUX paboT
[1K-2.4 YcTaHaBIMBaeT NPUTOAHOCTh I€0IE3NYECKOr0 000PYA0BaHUS U IPUOOPOB

K pabore




4. CTpykTypa, 00bEM U cojiepsKaHue TUCHUTITHHBI (MOYJIs1)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKkTHast pabora — 6,4 akaJ. 4yacos:

— ayuTopHas — 6 akaJl. 4acos;
— BHeayauTopHas — 0,4 akaj. 4acos;
— camocTosTenbHas pabora — 61,7 akaj. 4acos;
— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

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

AynuropHas ] o
KOHTaKTHas paboTa 5 z ®dopma TeKyero
Pasien/ Tema 2 (B akan. 4acax) g E‘ Bun 5 KOHTPOJISI Ko
> 3 © | caMOCTOATEeNnBHOM |  ycrmeBaeMOCTH U
JUCTTUTLTAHBI R £ o . KOMIICTCHIIUN
o & paboThI MIPOMEKYTOYHOM
6. | mpaxr. | € 3
Tlek 18 p 'S aTTeCTaluu
’ 3aH. 3aH. O =
1. DneMeHTHI Teopun
MOorpeIHocTel (0mmudoK)
Te0/Ie3NUYECKUX U3MEPEHUN
YK-2.1, VK-
Uzyuenwue 2.2, VK-2.3,
OCHOBHOM M VK-2.4, VK-
JIOTIOJTHUTEILHOM " 2.5, IIK-1.1,
1.1 O6mme cBeneHns 06 0,08 2 JHTEPaTYPHL IO (yCGTHI:II/I onpoc) TK-1.2, TIK-
U3MEPEHUSIX [ — cobeceioBaHMe 1.3, 1IK-1.4,
KOHCIIEKTa IK-2.1, TIK-
JIEKIAH 2.2, TIK-2.3,
[1K-2.4
VK-2.1, VK-
Nzyuenue 2.2, VK-2.3,
OCHOBHOM U VK-2.4, VK-
1.2 TTorpemuoctu AIOTIOTHHTENLHOH Y cTHBIN ompoc 2.5, IIK-1.1,
.e?, b;ETOB U3MepeHHUN 4008 2 JIMTCEPATYPEL IO (cobece, OBafme) TIK-1.2, TIK-
pesyn P JUCIUIIIINHE, a 1.3, I1IK-1.4,
KOHCIIEKTa IK-2.1, TIK-
JIEKITAI 2.2, TIK-2.3,
I1K-2.4
VK-2.1, VK-
2.2, VK-2.3,
Uzyuenue VK24, VK-
OCHOBHOM U 25 1_'[K’_1 1
1.3 3agauu Teopun JIOMOJHUTEILHOM VYcrHbll onpoc iy ol
N . 0,08 2 IK-1.2, TIK-
MOTPENIHOCTEH U3MEpeHuit JIUTEPATYPHI 110 (cobecenoBanue) 13 TIK-1.4
JUCITUTLUTHHE, H.K’-Z ) HK‘-
KOHCIIEKTa 29 1'.IK5-2 3
I1K-2.4
HWroro no pazaeny 0,24 6
2. PaBHOTOYHBIE H3MEPEHHS
2.1 Boruuciienue Haubonee Uzyuenne . VK-2.1, VK-
o YcTHBIM ompoc
TOYHOT'O TI0 BEPOSTHOCTH 4 | 0,08 2 OCHOBHOM 1 (coBecesioBanyie) 2.2, YK-2.3,
3HAYCHMS JIOTIOJTHUTEITILHOM A VK-2.4, VK-




2.5, MK-1.1,

JIUTEPATYPBI 110 I1K-1.2, ITK-
pe3ysipTaTa U3MepeHuil JTUCIUIUINHE, 1.3, IIK-1.4,
OJTHOM U TOM K€ BEJIMUMHBI KOHCIIEKTa TIK-2.1, ITK-

JIEKIIAH 2.2, 1IK-2.3,
TK-2.4
HWroro no pazaeny 0,08
3. OueHka TOYHOCTH Pe3yIbTaTOB
psiia paBHOTOYHBIX
YK-2.1, VK-
3.1 Cpennss Uzyuenwue 2.2, YK-2.3,
KBaJpaTH4yecKas OCHOBHOM 1 BAIIONHCHIC VK-2.4, VK-
MOTPEIIHOCTh Pe3ybTaTa JIOTIOJTHUTENLHOM . 2.5, TIK-1.1,
OTHEIBLHOIO 0,08 0,21 JIUTEPATYPHI 110 TIpaKTHICCKOU TIK-1.2, ITK-
paboTHI U pelieHue
n3mepenust. [IpenenbHas n JIMCLUTLIIUHE, saxay 1.3, TIK-1.4,
OTHOCHUTEJIbHAS KOHCIIEKTa TIK-2.1, TTK-
MOTPEIIHOCTH JEeKIUI 2.2, TIK-2.3,
TK-2.4
4
YK-2.1, VK-
Wzyuenue 2.2, YK-2.3,
OCHOBHOM M VK-2.4, VK-
3.2 BeposHeiimme JIOTIOJTHUTEILHOM Brimonnenne 2.5, IK-1.1,
) 0,08 0,21 JUTEpaTyphl IO IPaKTUYECKOH IK-1.2, ITK-
MOTPEIIHOCTH
JTUCLUTUINHE, pabots! u pemienue | 1.3, TIK-1.4,
KOHCITEKTa TIK-2.1, TIK-
JIEKIAH 2.2, IIK-2.3,
TIK-2.4
Hroro no pazneny 0,16 0,42
4. Ouenka TOYHOCTH (PyHKIUIH
M3MEPEHHBIX BEJIMYHH
YK-2.1, VK-
Nzyuenue 2.2, YK-2.3,
4.1 Cpenuss OCHOBHO} M . Brimonaenune YK-2.4, VK-
KBa,I[pI;T;IL/I‘IeCKaH JIOTIOTHHATELHOU TIPaKTHIECKOM 2.5, IK-1.1,
HOTPEUIHOCTD (YHKIIUU 0.08 0.21 fATCPATYPI TT0 paboTHI U peleHue TIK-1.2, TIK-
O S JHCIUIIIINHE, sazay 1.3, I1K-1.4,
KOHCITEKTa TIK-2.1, TIK-
JIEKIAH 2.2, IIK-2.3,
TIK-2.4
VK-2.1, VK-
Uzyuenwue 2.2, YK-2.3,
4.2 Cpennsist OCHOBHOH 1 o Brinonnenue YK-2.4, VK-
KBaJpaTH4yecKas AOTIOMHHUTELHOH MIPAKTHYECKOI 2.5, [IK-1.1,
Ny 0,08 0,21 JUTEPaTypPHI IO TIK-1.2, TIK-
MOTPENIHOCTh MPOCTON paboOThI U peleHue
apupMeTHIECKON cepeInHbI JICIITLTHHE, 3a1a4 1.3, IK-1.4,
KOHCIIEKTa TIK-2.1, TIK-
4 JeKIHit 2.2, TIK-2.3,
TIK-2.4
YK-2.1, YK-
Uzyuenue 2.2, YK-2.3,
OCHOBHOM U 3 BAIIOIHEHIE YK-2.4, VK-
4.3 OrieHKa TOYHOCTH JIOTIOJTHUTEITLHOM " 2.5, TIK-1.1,
PE3YJIbTaTOB YIIIOBBIX 0,08 0,21 JIUTEPATYpPHI 110 TPAKTHHCCKOH TIK-1.2, TIK-
. paboTHI U peleHue
W3MEpEHNH B TPHUAHTYJISIIHI JUCITUTITAHE, sanay 1.3, TIK-1.4,
KOHCITEKTa TIK-2.1, TIK-
JIEKIAH 2.2, 1IK-2.3,
TK-2.4
N3yuenue BAIIOAHEHIE YK-2.1, YK-
4.4 OueHka TOYHOCTH OCHOBHOM 1 . 2.2, VK-2.3,
PEe3yJIbTAaTOB psijia JBOMHBIX 0,08 0,21 JOIOJIHUTENBHOM TIPAKTHHACCKON VK-2.4, YK-
N paboTHI U peleHne
PaBHOTOYHBIX U3MEPEHUN JIUTEPATypsI IO saxau 2.5, TIK-1.1,
JHCIUIIINHE, TIK-1.2, TTK-




1.3, IIK-1.4,

KOHCITCKTa [1K-2.1, TIK-
JIEKIAH 2.2, TIK-2.3,
[IK-2.4
HWroro no pazaeny 0,32 0,84 12
5. HepaBHOTOUHBIE N3MEPEHUS
VK-2.1, VK-
W3zydenue 2.2, YK-2.3,
OCHOBHOM 1 YK-2.4, VK-
5.1 O6was apudmerryeckas JIOTIOTHUTENBHON Brinmonnenune 2.5, 1IK-1.1,
cepenuHa. Beca 0,08 0,21 3 JUTEPATyphl IO IIPaKTUYECKUX IK-1.2, ITK-
pe3ysIbTaTOB U3MEPEHHI JTUCLIUTUINHE, pabor 1.3, TIK-1.4,
KOHCITEKTa I1K-2.1, TIK-
JIEKIAH 2.2, IIK-2.3,
[IK-2.4
VK-2.1, VK-
Uzyuenwue 2.2, VK-2.3,
OCHOBHOM M VK-2.4, VK-
5.2 Cpennss JIOMIOJIHUTEILHON Brinonnenue 2.5, TIK-1.1,
KBaJpaTH4yecKast 0,08 0,21 3 JIUTEPATYPBI 110 HPaKTUYECKUX IK-1.2, ITK-
MOTPEIIHOCTh €AMHUIIBI Beca JUCIUTIIINHE, pabor 1.3, I1IK-1.4,
KOHCIIEKTa IK-2.1, TIK-
JICKIIUI 2.2, IIK-2.3,
IIK-2.4
VK-2.1, VK-
N3yuenne 2.2, YK-2.3,
5.3 Cpemss OCHOBHOM U VK-2.4, VK-
K;;aﬂpaTqucxaﬂ JIOTIOJTHUTEILHOM Brinonnenue 2.5, TIK-1.1,
. 0,08 0,21 3 JIUTEPATYpPHI 110 MIPAKTUYECKUX IK-1.2, TIK-
HOTPELIHOCTH U Bec 001eit
ApH(METHICCKOH Cope Bl JHCIUIIIINHE, pabot 1.3, I1IK-1.4,
KOHCITEKTa I1K-2.1, TIK-
JIEKIAH 2.2, TIK-2.3,
I1IK-2.4
VK-2.1, VK-
Uzyuenwue 2.2, VK-2.3,
5.4 Brruncnenue cpeaHen OCHOBHOH M YK-2.4, VK-
) N JIOTIOJTHUTEIBHOM Brimonaenune 2.5, 1IK-1.1,
KBa/IpaTHICCKOn 0,08 0,21 3 JIUTEPATYPHI 110 MPaKTHYECKUX I1K-1.2, TIK-
MOTPEIIHOCTH ¢TUHHIIBI
seca JUCIUTIIINHE, pabor 1.3, [IK-1.4,
KOHCIIEKTa IK-2.1, TIK-
JIEKIAH 2.2, TIK-2.3,
IIK-2.4
VK-2.1, VK-
Uzyuenue 2.2, YK-2.3,
OCHOBHOM U VK-2.4, VK-
5.5 Brruncnenue BecoB JIOTOJHUTEILHOM Brimonaenne 2.5, TIK-1.1,
(hyHKUIMH HE3aBUCUMBIX 0,08 0,21 3 JIUTEPATYpPHI 110 MIPAKTUYECKUX [K-1.2, TIK-
apryMEHTOB JIUCUHILIAHE, pabot 1.3, I1IK-1.4,
KOHCITEKTa I1K-2.1, TIK-
JIEKITAI 2.2, TIK-2.3,
I1IK-2.4
Hroro o pazneny 0,4 1,05 15
6. OCHOBBI ME€TOJ]a HAMMCHBIITNX
KBaJ[paToB
N3yuenne YK-2.1, VK-
OCHOBHOM 1 2.2, YK-2.3,
6.1 3amavya COBMECTHOTO JIOTIOJTHUTEIILHOM Brinonnenue VK-2.4, VK-
YpaBHHBAHHUS HECKOJIBKUX 0,08 0,16 2 JIUTEPATYPHI 110 MIPAKTUYECKUX 2.5, TIK-1.1,
HU3MEPEHHBIX BEJINYHH JIUCIUTIIINHE, pabor I1K-1.2, TIK-
KOHCIICKTa 1.3, I1IK-1.4,
JICKIIUI I1K-2.1, T1IK-




2.2, TIK-2.3,

[1K-2.4
VK-2.1, VK-
Uzyuenue 2.2, VK-2.3,
OCHOBHOM U VK-2.4, VK-
6.2 Tipummn (crioco6) JIOTIOJTHUTEILHOM Brimonaenne 2.5, TIK-1.1,
HAMMCHBIIIX KBAJPATOB 0,08 0,16 JIMTEpaTyphI O MPaKTHYECKHX ITK-1.2, TIK-
JIUCIATIIINHE, pabor 1.3, I1IK-1.4,
KOHCITEKTa I1K-2.1, TIK-
JIEKIAH 2.2, TIK-2.3,
I1K-2.4
YK-2.1, VK-
Uzyuenue 2.2, YK-2.3,
OCHOBHOM M VK-2.4, VK-
6.3 KoppeaTHblii crioco6 JIOMIOJIHUTEILHON Brinonnenue 2.5, IIK-1.1,
ypaBHBAHMS 0,08 0,16 JIUTEPATYPHI 110 MIPAKTUYECKUAX IK-1.2, TIK-
JUCIUTIIINHE, pabor 1.3, I1IK-1.4,
KOHCIIEKTa IK-2.1, TIK-
JICKIIUI 2.2, IIK-2.3,
I1K-2.4
VK-2.1, VK-
W3yuenue 2.2, YK-2.3,
OCHOBHOM U VK-2.4, VK-
6.4 TlapaveTprccKuii JIOTIOJTHUTEILHOM Brimonnenue 2.5, TIK-1.1,
CMI0C06 ypaBHMBaHHs 0,08 0,16 JTUTEPATYPHI 110 MIPAKTUYECKUAX IK-1.2, TIK-
JIUCIIATIIINHE, pabor 1.3, [IK-1.4,
KOHCITEKTa I1K-2.1, TIK-
JIEKIUH 2.2, IIK-2.3,
I1K-2.4
VK-2.1, VK-
Uzyuenwue 2.2, VK-2.3,
OCHOBHOM M VK-2.4, VK-
6.5 Brruncienue JIOTOJIHUTEIBLHON Brimonnenne 2.5, TIK-1.1,
K03 GUIIIEHTOB 0,08 0,16 JUTEPaTyphl MO HPaKTUYECKUX IK-1.2, ITK-
HOPMAJIbHBIX YPaBHEHUH JUCLIUILINHE, pabor 1.3, IIK-1.4,
KOHCIIEKTa IK-2.1, TIK-
JIEKIIUH 2.2, IIK-2.3,
I1K-2.4
VK-2.1, VK-
Nzyuenue 2.2, VK-2.3,
OCHOBHOM U VK-2.4, VK-
6.6 KoHTpOJIb BBIYUCIIEHUS JIOTIOJTHUTEILHOM Brinosninenune 2.5, IK-1.1,
KO3 PHUIIHEHTOB 0,08 0,16 JIUTEPATYPHI 110 MIPAKTUYECKUAX IK-1.2, TIK-
HOPMAaJIbHBIX YPABHEHHI JIUCUHILINHE, pabot 1.3, I1IK-1.4,
KOHCITEKTa I1K-2.1, TIK-
JIEKITAI 2.2, TIK-2.3,
[1K-2.4
VK-2.1, VK-
Nzyuenne 2.2, VK-2.3,
OCHOBHOM 1 VK-2.4, VK-
6.7 PelieHne HOPMATHHBIX JIOTIOJTHUTEIHLHOM Brinmosnnenne 2.5, TIK-1.1,
) N 0,08 0,16 JUTEPaTyphl MO HPaKTUIECKHX IK-1.2, ITK-
YPaBHCHHIH JHUCIUIIIINHE, pabor 1.3, I1IK-1.4,
KOHCIIEKTa IK-2.1, TIK-
JIEKIAH 2.2, TIK-2.3,
I1K-2.4
Uzyuenue VK-2.1, VK-
OCHOBHOM 1 BhIHOMHEHME 2.2, YK-2.3,
6.8 Kontpos pemenuns 008 015 JIOTIOJTHUTEILHOM YK-2.4, VK-
. , , MIPAKTUYECKUX
HOPMAaJIbHBIX YPaBHEHUN JIUTEPATypsI IO paor 2.5, 1IK-1.1,
JIUCLHILINHE, I1K-1.2, TIK-
KOHCIICKTa 1.3, I1IK-1.4,




TIK-2.1, TIK-
JIEKIIAHA 2.2, IIK-2.3,
TIK-2.4
YK-2.1, VK-
Uzyuenwue 2.2, YK-2.3,
6.9 Cxembi petciis OCHOBHOM M 3 VK-2.4, VK-
HODMATHHKX  ypaBHEHHI: JIOTIOJHUTEILHON Breinonnenue 2.5, TIK-1.1,
o 0,08 0,21 3 JIUTEPATYPHI 110 MPaKTUYECKUX TK-1.2, TIK-
anroputmy K.®. Taycea JIUCHMILINHE, pabor 1.3, I1IK-1.4,
o KOHCITCKTa TIK-2.1, ITK-
JIEKIIAHI 2.2, TIK-2.3,
4 TIK-2.4
VK-2.1, VK-
Uzyuenue 2.2, VK-2.3,
6.10 OneHka TOYHOCTH OCHOBHOM U YK-2.4, VK-
HU3MEPEHHBIX BEIUYUH U UX JIOTIOTHUATEILHOMI Brimonsenne 2.5, TIK-1.1,
GbyHKIMI npu 0,08 0,21 3,7 JIUTEPATYPHI 110 MPaKTUYECKUX TK-1.2, TIK-
YpaBHHUBaHUHU JTUCLIUTUIHAHE, pabor 1.3, TIK-1.4,
KOppEJaTHBIM CIIOCOO0M KOHCIIEKTa TIK-2.1, TIK-
JIEKIAHA 2.2, IIK-2.3,
TIK-2.4
Wroro no pazneny 0,8 1,69 | 22,7
Uroro 3a cemectp 2 4 61,7 3a4€T
HTtoro no aucuurivHe 2 4 61,7 3a4eT

5 Obpa3oBaTesibHbIE TEXHOJIOTHH

I[J'ISI peaim3aniun  IpECAyCMOTPCHHBIX  BUJO0B y‘IC6HOI>'I pa6OTI>I B Ka4CCTBC
O6pa3OBaTeJ'II>HbIX TEXHOJIOTUH B nperoaaBaHu JHCHHUITIIAHBI «MaremaTuueckas 06pa60TKa
PE3YyJIbTAaTOB HSMCpCHHﬁ» HCIIOJIB3YIOTCA TpaAUIMWOHHAA W MOAYJIbHO-KOMIICTCHTHOCTHAA
TCXHOJIOTHH.

Jlexiumn poxondAT B Tpa,[[I/ILIHOHHOI>'I cbopMe. Ha JICKOUHN-KOHCYIIbTAlIUN, H3JIaracTCsa
HOBBIN MaTepuall, COHpOBO)KI[ElIOH.IPIfICSI BOIIPOCAaMU-0TBCTAMHU 110 TEMC JICKIIUU.

HpaKTI/I‘-ICCKI/IC pa6OTLI BBITIOJIHAKOTCA CTYACHTAMU 110 BaApHUaHTaM.

CamMocTosTenpHas pa60Ta 3aK/II04YacTCA B Hpopa60TKe OTACJIbHBIX BOIIPOCOB IIpU
HU3YUCHUUN JUCHUIUIMHBI U IIPU ITOATOTOBKE K CIa4Y€ 3a4€Ta.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoImXxcst

HpeI[CTaBJ'IeHO B IIPUJIOKCHHU U 1.

7 OueHOYHBIE CPEACTBA LISl POBEICHUS NIPOMEKYTOYHOM ATTeCTALUN
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOonM4UecKoe M HH(pOpMALMOHHOE 00ecneYeHHe U CHMILINHBI

a) OcHoBHas JIuTepaTrypa:

1. TampsnoB A.B., T'opneeB B.A. Pa3sButue HayuHbIX HAE€H B TOPHOM JIElie:
Mapxkuelinepus: HaydHass MoHorpadus. — EkarepunOypr: VYpanbckuil ToOCyJapCTBEHHBIH
ropusiii yauBepcuret, 2018. 559 c. https://www.elibrary.ru/item.asp?id=36292312

2. Tonyoer B.B. T'eome3ms. Teopus MaTeMaTHUECKOH OOpaOOTKH T'e0JIC3HMUSCKUX
u3MepeHuit: Yuel. uid By30B. — M.: MOCKOBCKHIA TOCYIapCTBEHHBIH YHUBEPCUTET T'€0A€3UU U
kaprorpaduu, 2016. 422 c. https://www.elibrary.ru/item.asp?id=30089838

3. HpsxoB, B.H. I'eonme3ust [Dnexrponsbni pecypc|: yueonuk / B.H. [IpsikoB. —
OnektpoH. paH. — Cankt-IletepOypr: Jlawp, 2019. — 416 c¢. — Pexum pocryna:
https://e.lanbook.com/book/111205 .

0) /lomoJiHUTeIbHAA JIUTEpaTypa:


https://www.elibrary.ru/item.asp?id=36292312
https://www.elibrary.ru/item.asp?id=30089838
https://e.lanbook.com/book/111205

1. Mapkyze, 0. . Teopust marematudeckoii 00pabOTKH Te0e3NUECKUX U3MEPEHUH !
yuebnoe mocodue / 10. . Mapkyse, B. B. T'oiny6es. — Mocksa : Akagemudeckuii [Tpoexr, 2020.
— 247 c¢. — ISBN 978-5-8291-2981-1. — Tekcr : onekrponnsiii // Jlanp
aekTpoHHO-OnbMoTeunas cucrema. — URL: https://e.lanbook.com/book/132444

2. Ileppmibes, A. A. Teopust mareMaTHueCKOW 0OpaOOTKH T'€0/1e3NYECKUX N3MEPEHUH !
yuebHoe mocobue / A. A. Ilepounbe. — Hosocubupck ;. CI'VBT, 2019. — 80 ¢. — ISBN
978-5-8119-0810-3. — Tekcr : anekrpoHHbiii // JIaHb : 3IEKTPOHHO-OMOINOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/147160

3. benukos, A. b. Maremaruyeckast 00paboTKa pe3yIbTaTOB I'€01e3NYECKIX U3MEPCHUH
yuebnoe nocobue / A. b. beaukos, B. B. Cumonsa. — 2-e uza. — Mocksa : MUCU — MI'CY,
2016. — 432 c¢. — ISBN 978-7264-1255-9. — Tekcr : osnekrponubii // Jlanb
anekTpoHHO-0Mboreunas cucrema. — URL: https://e.lanbook.com/book/73707.

4. UnxeHepHas reoje3usi U reonHpopmaruka. Kparkuit kype : yueOnuk / M. 5. Bpbinb,
E. C. BboromonoBa, B. A. Koyrus, b. A. JIésun ; mnon penakuueid B. A. Koyrus. —
Cankr-IlerepOypr : Jlanp, 2015. — 288 c. — ISBN 978-5-8114-1831-2. — TekcT
snektpounsi  //  JlaHb : 3JICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/643245. Maciios A.B., T'opaees A.B., barpakos 0.I'. I'eonesust:
yuebnuk. — M.: Konocce, 2006, 598 c.

B) MeToanuyeckue yKasaHus:
[IpencraBieHsl B IPUIOKEHUH 3.

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:
https://www.elibrary.ru/item.asp?id=36292312 I"anesinoB A.B., ['opnees B.A. Pa3sutue
Hay4YHBIX HUACH B TOpHOM Jeie: Mapkmeiaepusi: HaydHas MoHorpadus. — ExarepuHOypr:
VYpanbckuii rocyiapcTBEHHbIN TOpHBIN yHUBepcuteT, 2018. 559 ¢
https://www.elibrary.ru/item.asp?id=30089838 I'ony6es B.B. I'eonesus. Teopus
MaTeMaTH4eCcKoi 00paboOTKU reoIe3nYecCKuX U3MepeHuii: Yueb. st By30B. — M.: MockoBckuii
roCyJJapCTBEHHbIM YHUBEPCUTET reoie3uu U kaprorpaduu, 2016. 422 c.
https://e.lanbook.com/book/111205 /IesikoB, b.H. I'eone3us [DnexTpoHHbIil pecypc]:
yueOnuk / b.H. [IpsikoB. — DnektpoH. naH. — Cankr-IlerepOypr: Jlans, 2019. — 416 c.

IIporpammHuoe odecnieuenune

HanmenoBanue o
o Ne norosopa Cpok nieficTBUS TULIEH3UN
MS Office 2007
Professional Ne 135 o1 17.09.2007 6eccpodHo
7Zip cB00OIHO pacnpocTpansemoe [10 OeccpovHO

IIpodeccnonanbublie 6a3bl JAHHBIX 1 HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI
HasBaHue kypca Ccpuika

DnekTpoHHBIE pecypchl oubnmorexku MI'TY

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

Poceniickas ['ocynapersennas budmmorexa. https://www.rsl.ru/ru/4readers/catalogues/

Karanoru

HammonansHast

nH(popMalMoHHO-aHaIUTHYecKas cucrtema —| URL:

Poccutiickuit HHJIEKC nayuHoro | https://elibrary.ru/project _risc.asp
uutupoBanus (PYHLI)

DnekTpoHHas 0a3a NEPUOTUICCKUX U3TaHUN
East View Information Services, OOO

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MOyJ1s1)

https://dlib.eastview.com/

MaTepI/IaJIBHO-TeXHI/I‘-IGCKOG obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:


https://e.lanbook.com/book/132444%202
https://e.lanbook.com/book/132444%202
https://e.lanbook.com/book/147160
https://e.lanbook.com/book/147160
https://e.lanbook.com/book/73707.%204
https://e.lanbook.com/book/73707.%204
https://e.lanbook.com/book/643245.%20Маслов%20А.В
https://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/

cpeacTtBa o0OydeHUs, CIyXKallue [UId TpeACTaBIeHUs yueOHOH uHpopMauuu OOJbIION
ayIUTOpUU: MYJIbTUMEIUNHHBIC CpPEACTBAa XPaHEHHUs, MEpelaud U TPEACTaBICHUS Y4eOHOU
uHpopmanuu. Crenuanu3upoBaHHas MeOEIb.

VYueOHast ayquTOpus A MPOBENCHHUS NPAKTUUYECKUX 3aHATUH TEKYIIEro KOHTPOJIS H
MPOMEKYTOUHOM  aTTeCTalMM: TeXHUYEeCKHe CpEeACTBAa OOY4EHHs, CHyXKamue s
npeacTaBIeHus yueOHoH uH(opManuu OOJBINON ayTUTOPHH: MYJIbTHMEIMIHbBIE CpEICTBa
XpaHeHHUs, TIepeiadyn U IpeAcTaBieHus yueOHor nHpopmanuu. Crienuaau3upoBaHHas MeOeb.

VYueOHast ayTUTOpHS JUIs TPYIIOBBIX U HHIUBHUYaJIbHBIX KOHCYIJIbTAIIHIHA:
Komnbrorepnast Texnuka ¢ makerom MS Office, ¢ moaxmouennem k cetu «MHTepHET» U C
JOCTYIIOM B 3JICKTPOHHYIO HH()OpMAMOHHO-00pa30BaTEeIbHYIO CPEy YHHBEPCUTETA.

Crnenuanu3upoBaHHas MeOeb

[Tomemenne ans camocrosTenbHONW paboThl: KommbloTepHas TeXHHKa C IaKeTOM
MS Office, ¢ mnoaxmouennem k cetun «MHTEepHET» M C JOCTYIIOM B 3JCKTPOHHYIO
MH(POPMAIIMOHHO-00pa30BaTENBHYIO Cpey yHUBepcuTeTa. Crienuanu3upoBaHHas MeOeb.

[Tomemenne mist XpaHeHUS M TPOQMIAKTHYECKOTO obOciyxuBanus: CTeiutaxu uis
XpaHeHHsl y4eOHO-HATIISAHBIX TOCOOUH N y4eOHO-METOANYECKON JOKYMEHTAIHH.
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6 YueOHO-MeTOAMUYECKOE 0OOecTieueHHe CAMOCTOSITEIbHOI Pa0oThl 00y4aO U XCS

AymuTopHas —caMoCTOsiTeNbHas paboTa CTYACHTOB Ha TPAKTHUECKUX 3aHATHIX
OCYIIIECTBIISIETCSl TOJ KOHTPOJIEM IMpenojaBaTelis B BUJE PEUICHHsS 33Jad M BBINOJHEHUS
YIOPaKHEHHH, KOTOPBIE OIpeIeNsieT MPEnoiaBaTelib sl CTY/ICHTa.

CamocTrosTrenbHas paboTa CTYAEHTOB OCYIIECTBISICTCS B BHJE UYTEHUS JUTEPATyphl 110
COOTBETCTBYIOIIIEMY pa3iely C MpOopadOTKON MaTepuana U BHITIOJHCHHS JOMAITHUX 3aJIaHuH C
KOHCYJIbTAIMSIMU MPENO1aBaTesl.

3aaHHoi TeMe (paboTa ¢
OoubnorpadguuecKkuM MaTepHaIaMH,
CIPAaBOYHHKAMH, KaTaJIOTaMH, CIIOBapsIMH,
SHIUKJIONEUSIMHU )

Bunst @OpMBI KOHTPOJIA
Brinonnenue npakTuyeckux padoT [IpoBepka u 3ammra paboT
[Touck nonoMHUTENBHON HHPOPMAIUH 110 [IpakTnueckue padboThI

=

wn

No ok

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.

23.
24.
25.

IIpuMepHBIii nepevYeHb TEOPETHYECKUX BOIIPOCOB K 3a4ETy:

3agaun nucuIuiMHbl «MateMaTrueckas 00paboTKa pe3yabTaToB H3MEPEHHIT»

YTo MOHUMAIOT MO U3MEPEHUEM (PU3NUECKON BETUUUHBI?

Kakue usmepenus Ha3pIBalOT NPSIMbIMU, KOCBEHHBIMH, PABHOTOUYHBIMU U
HEPaBHOTOYHBIMU?

Uro sBAsieTCs pe3ysIbTaTOM U3MEPEHUs?

Yro nmoHUMaeTcs 1noJi OMOKOi (IIOrpeIIHOCThIO) pe3yJibTaTa U3MEpEHUs ?

Kakue ommOku Ha3bIBaloTCs rpyObIMH, CUCTEMATHUECKUMHU, CITy4aliHBIMU?

Kak BBIYMCIINTE BEPOSATHENIIIEE 3HAUEHUE U3MEPIEMON BEIMYMHBI IO PE3YJIbTaTaM
MHOTOKPAaTHBIX PAaBHOTOYHBIX U3MEPEHUI?

Cpennsis KBagpaTHUeCcKas OIINOKa pe3yabTaTOB PABHOTOUHBIX U3MEPEHUIA: (POPMYIIbI
I'aycca, beccenst, @eppepo.

Cpenusis KBagpaTHuecKas omnOKa QYHKIIUN U3MEPEHHBIX BEJINYHH.

Cpennsist KBagpaTudeckas olIroKa pe3ysibTaToB IBOMHBIX PAaBHOTOYHBIX U3MEPEHUH.
Cpennsis KBagpaTHuecKas OMMOKa MpoCcToi apu(pMEeTUYECKON CepeInHBI.

OO6mias apudmeTndeckas cepeanHa.

Cpennsist KBajpaTHuecKas OlINOKa eJMHHIIBI Beca.

Cpennsist kBagpaTudeckas ouroka 1 Bec o01eil apupMeTunueckon cepeuHblI.

Yro noHMMaeTcs noj, ypaBHUBAaHUEM PE3YJIbTATOB U3MEPEHUN?

VYpaBHUBaHUE U OI[EHKA TOYHOCTHU HANpPaBICHHUM, N3MEPEHHBIX HAa CTAHIIMH CIIOCOOOM
KpPYTOBBIX IIPUEMOB.

Yro sBIIETCS YCIOBUEM M IPUYMHOM BOZHUKHOBEHUS 331441 YPaBHUBAHUA?
[TpyHIMIT HAMMEHBIINX KBAIPATOB.

Koppenatusiit cnoco0 ypaBHHUBaHUSA.

[TapameTpuueckuii ciocod ypaBHUBAHHUS.

Kaxk cocTaBistoT yciioBHbIE ypaBHEHUS?

Kak cocTaBisioT HopMallbHbIE YPaBHEHUS M BBIUUCIAIOTCSA KO3(DPUIIMEHTH HOpMaIbHbIX
ypaBHEHUN?

AnroputMm K. @. "aycca pemienus cucreM HOpMaJIbHBIX YPAaBHEHUN?

KoHTpoIIb pemiennss HopMaabHbIX YPaBHEHUM.

OreHKa TOYHOCTH U3MEPEHHBIX BETUYMH U UX (DYHKIMIA IPH yPaBHUBAHUU KOPPEIATHBIM
CIOCOOOM.
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7 OneHOYHbIE CPeCTBA ISl IPOBEIeHNsI POMEKYTOYHOH aTTecTallun

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEACHUSA NMIPOMEKYTOUHON ATTeCTAlUM:

Kon
WHJIUKaTOpa

Nupukatop A0CTHXKEHUS
KOMIIETEHIINI

O1neHOYHBIC Cpe/ICTBa

YK-2 CriocobeH yrpaBisiTh MPOCKTOM Ha BCEX dTarax €ro >KM3HEHHOTO [UKJIA

YK-2.1

PopMynupyeT Ha OCHOBE
MIOCTaBJIEHHOW MPOOIEMbI
IIPOEKTHYIO  33Ja4y U
CIoco0 ee pelIeHUs Yepes
pean3alyie  MPOEKTHOIO
YIIPABJICHUS

NogakowhE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Ilpumepnulii nepeuens meopemuuecKux 60npPOCo8 K 3auémy:

3amaun nucouIuuHbl «MateMaTrueckas 00paboTKa pe3yabTaToB H3MEPEHHIT»

YTo MOHMMAIOT MO U3MEPEHUEM (PU3HUECKON BETUUUHBI?

Kakue usmepenus Ha3bIBalOT NPSIMbIMU, KOCBEHHBIMH, PABHOTOYHBIMU ¥ HEPABHOTOUYHBIMU?

Yro saBisieTcs pe3ysIbTaTOM U3MEPEHUs?

Yro noHumaeTcs noj omrOKon (IOrpeuIHOCThIO) pe3yiabTaTa U3MEpEHUs?

Kakue ommOku Ha3bIBatOTCS TPyObIMH, CUCTEMAaTHYECKUMH, CITydaitHbIMU?

Kak BpIUMCIINTD BeposATHENIIEEe 3HAUEHNE U3MEPSIEMOI BEJIMYUHBI 10 PE3yJIbTaTaM MHOTOKPAaTHBIX
PaBHOTOYHBIX U3MEPEHUIT?

Cpennsist KkBaJpaTudeckas ouroka pe3yibTaToB paBHOTOUHBIX U3MepeHuid: popmyiibl ['aycca, beccens,
Deppepo.

Cpennsist kBagpaTudeckasi oumoka QyHKIMY U3MEPEHHBIX BEJIUYHUH.

CpenHsis KBagpaTHUecKas OIIMOKa pe3yabTaToOB IBOMHBIX PABHOTOYHBIX U3MEPEHUI.

Cpennsist kBagpaTudeckas oumoka npocToi apupMeTu4ecKon cepeIuHbI.

OO6mas apudmernyeckas cepeuHa.

Cpennsis KBaJpaTuyeckasi OuImoKa eIMHUIbI Beca.

Cpenusist KBafipaTHUeCcKasi OIMOKa U Bec 001Ieil apupMeTndecKoi cepeIuHbl.

Uto noHMMaeTcs Mo/i ypaBHUBAHUEM PE3YIbTATOB U3MEPEHUI?

YpaBHUBaHUE U OLIEHKA TOYHOCTHU HAlpaBJIEHUH, N3MEPEHHBIX HA CTAaHIIMH CIIOCOOOM KPYTOBBIX IPUEMOB.
Yro sABIIAETCS YCIOBUEM U IPUYMHON BOZHUKHOBEHUS 331441 YPaBHUBAHUA?

[TpyHIMIT HAUMEHBIINX KBAIPATOB.

Koppenatuslii cnoco0 ypaBHUBaHUS.

[TapameTpuueckuii cnocod ypaBHUBAHMSL.




Kon
WHJMKaTOpa

Nuaukatop AoCTHXEHUS
KOMIIETEHIINN

OrneHOYHBIE CPEACTBA

21.
22.
23.
24.
25.

Kak cocTaBiisitoT yCIIOBHbIE YpaBHEHUS?

Kak cocTaBisioT HopMajibHbIE YPABHEHUS U BBIUUCIIAIOTCSA KO3()(DUIIMEHTHI HOPMAJIbHBIX YpaBHEHUI?
AnroputMm K. @. "aycca pemieHus cucreM HOpMaJlbHbIX YPAaBHEHUN?

KoHTpomb penieHnst HopMaJlbHbIX YpaBHEHUI.

O1ieHKa TOYHOCTH U3MEPEHHBIX BEJIMYMH U UX (PYHKIMI IPH YpaBHUBAHUU KOPPETATHBIM CIIOCOOOM.

YK-2.2

Pa3pabatsiBaer
KOHIICTIIMIO  NPOEKTa B
paMkax 0003HauYeHHON
npobaemMsl:  GOpMyIUpYeT
1EITb, 3aJa4u,
000CHOBBIBAET
aKTyaJIbHOCTb,
3HAYUMOCTh, OXKHIaeMbIe
pe3ybTaThl M BO3MOXKHBIE
cdepbl X MPUMEHEHUS

NogakrowdhE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,

Ilpumepnbolii nepeuens meopemuuecKkux 60npocog K 3auémy:

3agaun aucuuIuMHbl «MateMaTrueckas 00paboTKa pe3yabTaToB U3MEPEHHI»

YTo noHMMAIOT O] U3MEPEHUEM (PU3UUECKON BEIUYUHBI?

Kakue nzmepeHus Ha3bIBalOT NPSIMbIMHU, KOCBEHHBIMH, PABHOTOYHBIMU U HEPABHOTOYHBIMU?

Yro sBisieTcs pe3ysibTaToOM U3MEpPEHuUs?

Yro noHMMaeTcs 1moJi OMOKOH (IOrpeIHOCThIO) pe3yJibTaTa U3MEpEeHuUs?

Kakue ommOku Ha3bIBalOTCA IpyObIMH, CUCTEMATUUYECKUMHU, CITy4alHBIMU?

Kak BBIYMCIINTE BEPOSATHENIIEE 3HAUEHUE U3MEPSIEMOM BEJIMUUHBI 10 PE3YJIbTaTaM MHOTOKPATHBIX
PaBHOTOYHBIX U3MEPEHUIT?

Cpennsis KBajpaTHUecKas OIIMOKa pe3yabTaToB paBHOTOUHBIX U3MepeHuid: popmyisl ["aycca, beccens,
deppepo.

Cpennsist KBagpaTHuecKas OIMOKa GYHKIUU U3MEPEHHBIX BEJINYHH.

Cpennsist KBagpaTudeckasi OlIMOKa pe3ysIbTaToB IBOMHBIX PABHOTOUHBIX U3MEPEHUH.

Cpennsis KBagpaTHUecKas OINOKa MPOCTON apu(pMETUYECKON CepeIUHBI.

OO6mras apudmeTndeckas cepeanHa.

Cpennsis KBagpaTHuecKas OlNOKa eTUHHIIBI Beca.

Cpennsis kBagpaTudeckas ouroka 1 Bec o0uieil apupMeTnueckon cepeIuHbI.

YTo noHMMaeTcs NoJ| ypaBHUBAaHUEM PE3YJIbTATOB U3MEPEHUN?

VYpaBHUBaHUE U OIIEHKA TOYHOCTH HAMpaBJICHUH, U3MEPEHHBIX Ha CTAHIIMH CITIOCOOOM KPYTOBBIX IPUEMOB.
Yro saBisieTcs yCIIOBUEM M IPUYMHON BO3HUKHOBEHUS 33a4l YpaBHUBAHUSA?

[TpuHIMIT HAUMEHBIINX KBAIPATOB.

KoppenatHslii cioco® ypaBHUBaHUS.

[TapameTpuueckuii criocod ypaBHUBaHUS.

Kak cocTaBIIsItOT yCIIOBHBIE YpaBHEHHUS?

Kak cocTaBisitoT HOpMaJibHbI€ YPaBHEHHUS U BBIUUCIISIIOTCS KO3()PHUIIMEHTH HOPMAJIbHBIX YpaBHEHUI?




Kon

NHaukaTop AO0CTHIKEHUS

OrneHOYHBIE CPEACTBA

WHJIMKATOpa | KOMIIETCHIUI
23. Anroputm K. @. ['aycca perienust cicTeM HOpMaJIbHBIX YpaBHEHUH?
24. KoHTpoJIb pelieHusl HOpMalbHbIX YPaBHEHUH.
25. OneHKa TOYHOCTH M3MEPEHHBIX BEIMYMH U UX (QYHKIUI IPH YpaBHUBAHUK KOPPETATHBIM CIOCOOOM.
Ilpumepnbolii nepeuens meopemuuecKkux 60npocog K 3auémy:
1. 3apgaum nucuuniuuHsl «MaremaTrueckas 00paboTKa pe3yabTaToB U3MEPEHHI»
2. YrTo MOHMMAIOT MO U3MEPEHUEM (PU3HUECKON BETUYHHBI?
3. Kakue n3mepenus Ha3bIBalOT NPSMBIMU, KOCBEHHBIMH, PABHOTOYHBIMH U HEPAaBHOTOYHBIMU?
4. Yo sBNsETCS pe3yabTaTOM U3MEPEHUS?
5. Yro nmoHumaercs noJ ouMOKO (IOrpeIHOCThIO) pe3ysibTaTa U3MEPEHuUs?
6. Kakue ommOku Ha3bIBAIOTCS TPYOBIMHU, CHCTEMAaTHIECKUMHU, CITy9aifHBIMU?
7. Kak BbIUNCIUTE BEepOsITHEHIIEE 3HAUCHHE U3MEPSIEMOM BEJTMUUHBI 10 PE3yJIbTaTaM MHOTOKPATHBIX
PaBHOTOYHBIX U3MEPEHUIT?
8. CpenHss KBaJgpaTHuecKas onMOKa pe3ylbTaTOB PaBHOTOUHBIX M3MepeHHil: opmynsl ['aycca, beccens,
Pa3pabatsiBaer IU1aH deppepo.
peanusaluy  IOPOEKTa C 9. CpenHsis KBaJpaTHUecKas OIMOKa GYHKIUU U3MEPEHHBIX BEJINYHH.
y4erom BO3MOXKHBIX 10. Cpenusist KBagpaTHyeCcKasi OIMOKA PE3yIbTaTOB IBOMHBIX PABHOTOYHBIX H3MEPEHHIA.
YK-2.3 PUCKOB  pCaln3allii U 11. Cpennsist kBagpaTHueckas OmuOKa MpocToi apuMeTHUECKON CepeIUHBI.
BO3MOXKHOCTEH ux 12. O6mas apudmerndeckas cepeivHa.
YCTpaHEHUs,  IUIAHUPYET 13. Cpenusist KkBagpaTHyeckas omnOKa eJUHHIIBI Beca.

HEOOXOIUMBIE PECYPCHI

14. Cpennsist kBajjpaTHyeCcKasi OIIMOKa U BeC 0011el apuMEeTUIeCKO cepeaHbI.

15. Yto noHumaeTcs Moj| ypaBHUBAaHHEM PE3YJIbTaTOB U3MEPEHUI?

16. YpaBHUBaHHE U OIlEHKA TOYHOCTH HAIIPABIICHHA, H3MEPEHHBIX HA CTAHIIMH CIIOCOOOM KPYTOBBIX IPUEMOB.
17. Yto siBAsieTcst yCIOBUEM U IPUYMHOM BOZHUKHOBEHHUS 337]audl YpaBHUBAHU?

18. ITpuHIMIT HAUMEHBIINX KBaAPaTOB.

19. KoppenatHslif cnoco® ypaBHUBaHUSI.

20. IMapameTpuvecknii crioco0 ypaBHUBaHUSI.

21. Kak cocTaBiIsIOT yCIOBHbBIE YpaBHEHUS?

22. Kak cocTaBJIsIFOT HOpMaJIbHBIE YPAaBHEHHUS M BBIYUACISIOTCS KOO PHUIIMEHTH HOPMaTbHBIX YPaBHEHUH?
23. Anroputm K. @. I'aycca perieHust cucteM HOpMaJlbHBIX YpaBHEHUI?

24. KoHTpoJh penieHus HOpMaJIbHBIX YPaBHEHUH.




Kon
WHJMKaTOpa

Nuaukatop AoCTHXEHUS
KOMIIETEHIINN

OrneHOYHBIE CPEACTBA

25. OneHKa TOYHOCTH M3MEPEHHBIX BEIMYMH U UX (QYHKIUI IPH YpaBHUBAHUK KOPPETATHBIM CIOCOOOM.

YK-2.4

OcymiecTBisieT
MOHHUTOPHHT xoja
peanu3anu MIPOCKTA,
KOPPEKTUPYET OTKIOHEHUS,
BHOCHUT JOITIOJIHUTCIIBHBIC
W3MEHEHUS B TUIaH
peanu3aniu MIPOCKTA,
YTOYHSIET 30HBI
OTBECTCTBCHHOCTU
Y4aCTHUKOB MTPOEKTa

Hpumepﬂblﬁ nepeuens meopemuuecCKux 6onpocoe K 3atté'my:

3agaun aucuuIuMHbl «MateMaTrueckas 00paboTKa pe3yabTaToB U3MEPEHUI»

YTo noHMMAIOT O] U3MEPEHUEM (PU3UUECKON BEIUYUHBI?

Kakue n3mepeHus Ha3bIBalOT MPSIMBIMH, KOCBEHHBIMU, PABHOTOUYHBIMU ¥ HEPABHOTOYHBIMU?

Yro sBisieTcs pe3ysibTaToOM U3MEpPEHuUs?

Yro nmoHMMaeTcs 1moJi OMOKOH (OrpeIHOCTHIO) pe3yJibTaTa U3MEpEeHuUs ?

Kakue ommOku Ha3bIBalOTCA IpyObIMH, CUCTEMAaTUUYECKUMHU, CITy4aliHBIMU?

Kak BblunCINTh BeposiTHElIIee 3HaUeHHE U3MEPSIEMOM BETMUUHBI 10 Pe3yJIbTaTaM MHOI'OKPATHBIX

PaBHOTOYHBIX U3MEPEHUIT?

8. CpenHss KBaJpaTHuecKas onMOKa pe3ysibTaTOB PaBHOTOUHBIX U3MepeHHil: popmyisl ['aycca, beccerns,
deppepo.

9. CpenHsis KBajpaTHUecKas OIMOKa GYHKINU U3MEPEHHBIX BEJINYHH.

10. Cpenusist KBagpaTHUECKas OMMOKA pPe3yabTaTOB IBOMHBIX PABHOTOYHBIX U3MEPEHUH.

11. Cpenusist KBagpaTHuecKas OMIMOKa MPOCTON apu(pMETUUECKON CepeIUHBI.

12. O6mas apudmerndeckas cepeinHa.

13. Cpennsist kBagpaTHyeckas omnOKa eJUHHIIBI Beca.

14. Cpennsist kBajjpaTHyecKasi OIIMOKa U Bec 001Iel apuMeTUIeCcKo cepeaHbI.

15. Yto noHumaeTcs 1o ypaBHUBAaHUEM PE3Yy/IbTaTOB U3MEPEHUNA?

16. YpaBHuBaHHE U OIIEHKA TOYHOCTH HAIIPABICHUN, H3MEPEHHBIX Ha CTAHIIMU CTIOCOOOM KPYTOBBIX MPHUEMOB.

17. Yto sBAsieTcs yCIOBUEM U IPUUYMHOM BOZHUKHOBEHHUS 3a7jaudl ypaBHUBAHU?

18. ITpuHIMT HAUMEHBIINX KBaAPaTOB.

19. KoppenatHslif cnoco® ypaBHUBaHUSI.

20. IMapameTpudecknii criocod ypaBHUBaHUSI.

21. Kak cocTaBiIsIOT yCIOBHbIE YpaBHEHHS?

22. Kak cocTaBJsIFOT HOpMaJIbHBIE YPAaBHEHUS M BBIYHACISIOTCS KOO PHUIIMEHTH HOPMaTbHBIX YPaBHEHUH?

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

24. KoHTpOJh penieHus HOpMaIbHBIX YPaBHEHUH.

25. OneHka TOYHOCTH U3MEPEHHBIX BEIMYMH U UX (QYHKUUI IPH ypaBHUBAHUU KOPPETATHBIM CIIOCOOOM.

NogakrowhE




Kon

NHaukaTop AO0CTHIKEHUS

OrneHOYHBIE CPEACTBA

WHJIMKATOpa | KOMIIETCHIUI
Ilpumepnulii nepeuens meopemuuecKux 60npoco6 K 3auémy:
1. 3apgaum nucrumnuHel «MaremaTrueckas 00paboTKa pe3yabTaToOB H3MEPEHHIT»
2. Yro MOHMMAIOT MOA U3MEpEeHUEM (PU3HUECKON BETUUMHbI?
3. Kakwue uzmepenust Ha3bpIBAIOT MPSMBIMU, KOCBEHHBIMH, PABHOTOYHBIMU U HEPABHOTOYHBIMH?
4. Yro sBnseTcs pe3yabTaToOM U3MEpEeHus?
5. Uro moHumaeTcs moj omuOKoM (MOTPENTHOCTHIO) pe3yabTaTa U3MEPEHUs?
6. Kakue ommbku Ha3pIBatOTCSA TPYOBIMHU, CUCTEMAaTUUECKUMHU, CITydaifHbIMU?
7. Kaxk BbIUKMCINTH BEpOSITHENIIEE 3HAUEHNE U3MEPSIEMON BEJIMUMHBI 110 pe3yIbTaTaM MHOTOKPAaTHBIX
PaBHOTOYHBIX U3MEPEHUIT?
8. CpenHsist KBaJpaTHUECKas OMIMOKa pe3ylIbTaTOB PABHOTOYHBIX U3MepeHuit: popmynsl ["aycca, beccens,
®deppepo.
IIpemiaract mpoueaypsl u 9. Cpenusis kBajpaTHUecKas OmMUOKa (HYHKIIUU H3MEPESHHBIX BETUYHH.
MCXaHU3MbI OHCHKH 10. Cpennsist kBagpaTHuecKast OIINOKa pe3yabTaTOB JIBOMHBIX PABHOTOUYHBIX H3MEPEHHH.
VK-2.5 KayecTBa IIPOCKTA, 11. Cpennss kBagpaTuyeckas ommOKka IpocTor apupMeTHIecKoi cepeinHbI.
HH(]pacTpyKTypHBIE 12. OGmras apudmeTHUeckas cepeinHa.

YCIOBHSL [JIsl BHEAPEHUS
pe3y/bTaToOB MPOEKTa

13. Cpenusist KBagpaTHyeCcKas OIMOKA €TUHHIIBI Beca.

14. Cpennsist KBagpaTHueckas omnOKa 1 Bec o01eil apupmeTnieckoil cepeJuHbI.

15. Yro noHnmaeTcs noj; ypaBHUBAaHUEM PE3YJIbTaTOB U3MEPEHUI?

16. YpaBHuBaHME U OLIEHKA TOUHOCTHU HAIIPABICHHUN, N3MEPEHHBIX HA CTAaHIIMHM CIOCOOOM KPYTOBBIX MPUEMOB.
17. Yro sBnsiercs yclioBUEM M IPUYMHON BO3HUKHOBEHHUS 331a4U YpaBHUBAHUS?

18. [IpuHIMT HAUMEHBIINX KBaIPATOB.

19. KoppenatHslii cioco® ypaBHHBaHUSI.

20. ITapameTpudeckuii cnoco0d ypaBHHUBaHUS.

21. Kak coCTaBJISIFOT YCIIOBHBIE YpaBHEHHSI?

22. Kak cocTaBiIsIIOT HOpMaJIbHbIE YPaBHEHUS U BBIYUCISIIOTCS KOA(PPHUIIMEHTH HOPMaIbHBIX YpaBHEHUH?
23. Anroputm K. @. I"aycca perieHus: cucteM HOpMaTbHBIX YpaBHEHUH?

24. KoHTpOJb pelieHus] HOpMaJIbHbBIX YpaBHEHUH.

25. OneHKa TOYHOCTH H3MEPEHHBIX BEIMYMH U X (QYHKIUI TPH YpaBHUBAHUH KOPPEIATHBIM CIIOCOOOM.




Kon
WHJMKaTOpa

Nuaukatop AoCTHXEHUS
KOMIIETEHIINN

OrneHOYHBIE CPEACTBA

[TK-1 CriocoGeH BBITIONHATH MHXEHEPHO-TEOAC3NIECKIE U3bICKAHUS, [UIAHHUPOBATHh PA3BUTHE TOPHBIX PA0OT, OCYIIECTBISITh MAPKIICHASPCKUN KOHTPOJIb
COCTOSIHUS TOPHBIX BBIPAOOTOK, 3MaHUI COOPYKEHUH 1 3¢MHON MOBEPXHOCTH Ha BCEX 3Tarax OCBOCHHS M OXpaHbl HEAP ¢ 0OecrieueHueM MPOMBIIIIICHHON U
HKOJIOTUYECKOI 0€301MacHOCTH

I1K-1.1

Cocrasisier IIPOEKTHI
HPOM3BOJICTBA
MapKIIEHIEPCKUX 51
reoJe3NYECKUX paoor,
OCYILECTBIISICT KOHTPOJIb 3a
BBINOJIHEHUEM

M3BICKATEIIbCKUX padoT

NogakrowhE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

Hpumepnbu? nepeveHb meopemuuecKux 60npocos K 3alté'my:

3agaun aucuuIuMHbl «MarteMaTrueckas 00paboTKa pe3yabTaToB U3MEPEHH»

YTo NoHMMAIOT NIOJ1 U3MEPEHHEM (PU3UUECKON BEIUUNHBI?

Kakue namepeHus Ha3bIBalOT NPSIMbIMHU, KOCBEHHBIMH, PABHOTOUYHBIMU U HEPABHOTOYHBIMU?

Yro sBisieTcs pe3ysibTaTOM U3MEPEHUs?

Yro nmoHUMaeTcs 1moJi OUIMOKOH (IIOrpeIIHOCThIO) pe3ysibTaTa U3MEepeHus?

Kakue ommOku Ha3bIBalOTCA IpyObIMH, CHCTEMAaTUUYECKUMHU, CITy4aliHBIMU?

Kak BbIUMCIINTB BeposTHElIIee 3HaUeHHE U3MEPSIEMOM BETMUUHBI 110 pPe3yJIbTaTaM MHOIOKPaTHBIX
PaBHOTOYHBIX U3MEPEHUIT?

Cpenusis KBajpaTHUecKas OIIMOKa pe3yabTaToB paBHOTOUHBIX U3MepeHuid: popmyisl ["aycca, beccens,
deppepo.

Cpennsist KBagpaTHuecKas OIMOKa GYHKIUU U3MEPEHHBIX BEJINYHH.

Cpennsist KkBagpaTudeckas OuIMoKa pe3ysbTaToB IBOMHBIX PAaBHOTOYHBIX U3MEPEHUH.

Cpennsist KBagpaTHuecKas omuoKa IpocToi apuMeTHUecKoi cepeAUHBI.

OO6mras apudmeTndeckas cepeanHa.

Cpennsis KBagpaTHuecKas OlNOKa eTUHHIIBI Beca.

Cpennsis kBagpaTudeckas ourroka 1 Bec oOuieit apupmMeTnueckoi cepeIuHbl.

YTo noHMMaeTcs NoJ| ypaBHUBAaHUEM PE3YJIbTATOB U3MEPEHUN?

VYpaBHUBaHUE U OI[EHKA TOYHOCTH HANpPaBIEHUH, N3MEPEHHBIX Ha CTAHIIMHU CIIOCOOOM KPYTOBBIX TPUEMOB.
Yro saBisieTcs yCIIOBUEM M IPUYMHON BO3HUKHOBEHUS 331a4l YPaBHUBAHUSA?

[TpuHIMIT HAUMEHBIINX KBAIPATOB.

KoppenatHslif cnoco® ypaBHUBaHUS.

[TapameTpuueckuii criocod ypaBHUBaHUS.

Kak cocTaBIISIFOT yCIIOBHBIE YpaBHEHMSI?

Kak cocTaBisitoT HOpMaJibHbIE YPaBHEHHUS U BBIUUCIISIIOTCS KO3(DPUIIMEHTH HOPMAJIbHBIX YpaBHEHUI?
AnroputM K. @. "aycca pemieHust cicTeM HOpMaJIbHBIX YPABHEHHN?




Kon
WHJMKaTOpa

Nuaukatop AoCTHXEHUS
KOMIIETEHIINN

OrneHOYHBIE CPEACTBA

24. KoHTpOJb pelieHuss HOpMaJIbHBIX YPaBHEHUH.
25. OneHKa TOYHOCTH U3MEPEHHBIX BEIMYMH U UX (QYHKUUI IPH ypaBHUBAHUH KOPPEJIATHBIM CIIOCOOOM.

[1K-1.2

IInanupyer pasBUTHE
TOPHBIX pabor U
KOHTPOJIHPYET
COOTBETCTBUE
(GaKkTUYECKOro  pa3BUTHS
TOpPHBIX paboT MpoeKTaM U
KaJICHJapHBIM TUIaHAM

Ilpumepnulii nepeuens meopemuuecKux 60npPoCo8 K 3auémy:

3amaun nucuIuuHbl «MateMaTrueckas 00paboTKa pe3yIbTaToOB H3MEPEHHI»

YTo MOHMMAIOT MO U3MEPEHUEM (PU3HUECKON BETUYUHbI?

Kakue usmepenuns Ha3bIBalOT NPSIMbIMU, KOCBEHHBIMH, PABHOTOYHBIMU ¥ HEPABHOTOUYHBIMU?

Yro ABnseTcs pe3ynbTaTOM U3MEpEHUs?

Yro noHumaeTcs noj ourOKon (IOrpeuIHoCThIO) pe3yabTaTa U3MEpEHUs?

Kakue ommOku Ha3bpIBatOTCS TPYOBIMH, CUCTEMAaTHUECKUMHU, CIIy4aitHbIMU?

Kak BpIUMCIINTB BEpOSATHENIIEE 3HAUEHUE U3MEPSIEMOI BEJIMYMHBI IO PE3yJIbTaTaM MHOIOKPATHBIX

PaBHOTOYHBIX U3MEPEHUI?

8. CpenHsis KBaJpaTHUECKas OMIMOKa pe3ylIbTaTOB PABHOTOYHBIX M3MepeHuit: hopmynsl ['aycca, beccers,
Deppepo.

9. Cpennsis KBaJpaTHUECKas OMIMOKa (GYHKIINU H3MEPEHHBIX BEINYHH.

10. Cpennsist KkBagpaTHueckas OIINOKa pe3yabTaTOB JIBOMHBIX PABHOTOUYHBIX H3MEPEHH.

11. Cpennss kBagpaTuyeckas ommOka IpocToi apupMeTHIecKoi cepeinHbI.

12. Obuas apudmerudeckas cepeivHa.

13. Cpennsist KBagpaTudecKkas OMuOKa eIMHUIIBI Beca.

14. Cpennsist KBagpaTHueckas omunoOKa 1 Bec o01eil apupmeTniyeckoil cepeJuHbI.

15. Yro noHnmaeTcs noji ypaBHUBAaHUEM PE3yJIbTaTOB U3MEPEHUI?

16. YpaBHuBaHME U OlLIEHKA TOYHOCTH HAIIPABJICHUN, U3MEPEHHBIX Ha CTAHIIMU CIIOCOOOM KPYTOBBIX MPUEMOB.

17. Yro siBsieTcs yclioBUEM M MPUYMHON BO3HUKHOBEHHS 337aul ypaBHUBAHUS?

18. [IpuHIMT HaUMEHBIINX KBaIPATOB.

19. KoppenatHslii cioco® ypaBHHBaHUSI.

20. ITapameTpuyeckuii cnoco0d ypaBHUBaHUSI.

21. Kak coCTaBJISIFOT YCIOBHBIE YpaBHEHHSI?

22. Kak cocTaBiIsIIOT HOpMaJIbHBIE YPAaBHEHUS ¥ BBIYUCISIIOTCA KOA(PPHUIUEHTH HOPMAIbHBIX YPaBHEHHNA?

23. Anroputm K. @. I'aycca perieHus: cuicteM HOpMaTbHBIX YpaBHEHUH?

24. KoHTpOJb pelieHus] HOpMaJIbHbBIX YpaBHEHUH.

25. OneHKa TOYHOCTH M3MEPEHHBIX BEIMYMH U X (QYHKIUI TPH YpaBHUBAHUU KOPPEIATHBIM CITOCOOOM.

NogakowhE




Kon
WHJMKaTOpa

Nuaukatop AoCTHXEHUS
KOMIIETEHIINN

OrneHOYHBIE CPEACTBA

I1K-1.3

OO6ocHOBBIBaEeT u
UCIIONIB3YET METOIbI
reoMeTpU3aIuu u
MIPOTHO3UPOBAHUSA
pa3MeIIeHnsT MoKa3aTenen
MECTOPOKACHUS B
MIPOCTPAHCTBE

Ilpumepnulii nepeuens meopemuuecKux 60npPoCo8 K 3auémy:

3agaun aucuIuuHbl «MareMmaTrueckas 00paboTKa pe3yabTaToB H3MEPEHHI»

YTo MOHMMAIOT MO U3MEPEHUEM (PU3HUECKON BETUYMHbI?

Kakue n3mepeHus Ha3pIBAIOT NPSMBIMHU, KOCBEHHBIMH, PABHOTOYHBIMU U HEPABHOTOYHBIMH?

Yro sBnseTcs pe3ynbTaTOM U3MEpEHuUs?

Yro noHumaeTcs noj ourOKol (IOrpeuIHoCThIO) pe3yiabTaTa U3MEpEHUs?

Kakue omnOku Ha3bpIBatOTCS IPyObIMH, CUCTEMAaTHYECKUMHU, CITydaitHbIMU?

Kak BbIUMCINTE BeposTHEIIIee 3HaUCHIE U3MEPSIEMOM BETMUUHBI TI0 Pe3yJIbTaTaM MHOTOKPATHBIX

PaBHOTOYHBIX U3MEPEHUI?

8. CpenHsis KBagpaTHUECcKas OMIMOKa pe3ylIbTaTOB PABHOTOYHBIX M3MepeHuit: hopmynsl ['aycca, beccerns,
®deppepo.

9. Cpennsist KBagpaTHUECKas OMIMOKA (GYHKIIUU H3MEPEHHBIX BEJINYHH.

10. Cpennsist KkBagpaTHuecKas OMMOKa pe3yabTaToOB IBOMHBIX PABHOTOUYHBIX U3MEPEHUIA.

11. Cpennss kBagpaTuyeckas ommOKka IpocTor apupMeTHIecKoi cepeinHbI.

12. Obuas apudmerudeckas cepeivHa.

13. Cpenusist KBagpaTHyeCcKas OIMOKA €TUHHIIBI Beca.

14. Cpennsist KBagpaTHueckas omnOKa 1 Bec o01eil apupmeTnieckoil cepeJuHbI.

15. Yro noHnmaeTcs noj; ypaBHUBAaHUEM PE3yJIbTaTOB U3MEPEHUI?

16. YpaBHuBaHME U OlLIEHKA TOYHOCTH HAIIPABJICHUNA, U3MEPEHHBIX Ha CTAHIIMU CIIOCOOOM KPYTOBBIX MPUEMOB.

17. Yro sBnsiercs yclioBUEM M IPUYMHON BO3HUKHOBEHHUS 331a4U YpaBHUBAHUS?

18. [IpuHIMT HAUMEHBIINX KBaIPATOB.

19. KoppenatHslif cioco® ypaBHHUBaHUS.

20. ITapameTpudeckuii cnoco0d ypaBHHUBaHUS.

21. Kak coCTaBJISIFOT YCIIOBHBIE YpaBHEHHSI?

22. Kak cocTaBiIsIIOT HOpMaJIbHBIE YPaBHEHUS M BBIYUCIISIOTCA KO3 PHUIIMEHTH HOPMaIbHBIX YpaBHEHUI?

23. Anroputm K. @. I"aycca perieHus: cucteM HOpMaTbHBIX YpaBHEHUH?

24. KoHTpOJb pelieHus] HOpMaJIbHbIX YpaBHEHUH.

25. OneHKa TOYHOCTH H3MEPEHHBIX BEIMYMH U X (QYHKIUI TPH YpaBHUBAHUH KOPPEIATHBIM CIIOCOOOM.

NogakownE

[IK-1.4

AHanusupyer u
TUIIU3UPYET yCIIOBUS

Ilpumepnulii nepeuenv meopemuuecKux 60npPocos K 3auémy:
1. 3apgaum nucrunnuasl «MareMaTrueckas 00paboTKa pe3yabTaToB H3MEPEHHI»




Kon
WHJMKaTOpa

Nuaukatop AoCTHXEHUS
KOMIIETEHIINN

OrneHOYHBIE CPEACTBA

pa3paboTKu
MECTOPOXKICHHUN TMOJIE3HBIX
HUCKOIIa€MBbIX JJISL nux
KOMILJIEKCHOTO
UCTIOJTb30BaHUS,
BBITOJIHSCT pas3uyHbIe
OIICHKH HEJIPOII0JIb30BAHUS

Noakown
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YTo MOHUMAIOT MO U3MEPEHUEM (PU3HUECKON BETUYMHBI?

Kakue usmepeHns Ha3bIBalOT IPSIMbBIMU, KOCBEHHBIMH, PABHOTOYHBIMU M HEPABHOTOYHBIMU?

Yro sBisieTcs pe3yibTaTOM U3MEPEHUs?

Yro noHuMaeTcs 1oJ1 ouMOKO (IIOrpeIIHOCTHIO) Pe3yJIbTaTa U3MEPEHUs?

Kakue ommOku Ha3bIBalOTCA IpyObIMH, CUCTEMAaTUUYECKUMHU, CITy4alHBIMU?

Kak BBIUMCIINTE BEPOATHENIIIEE 3HAUCHUE U3MEPSIEMON BEJIMUUHBI 110 PE3yJIbTaTaM MHOTOKPAaTHBIX
PaBHOTOYHBIX U3MEPEHUIT?

Cpennss KBagpaTHUecKas OlIMOKa pe3yJbTaToOB paBHOTOUHBIX U3MepeHUid: popmyisl [aycca, beccens,
deppepo.

Cpennsis KBagpaTHuecKas OIMUOKa GYHKIMU U3MEPEHHBIX BEJINYHH.

Cpensist KBajpaTuyeckasi OlIMOKa pe3ysibTaToB IBOMHBIX PABHOTOUHBIX U3MEPEHUI.

Cpennsis KBagpaTHuecKas OMNOKa MPOCTON apu(pMETUYECKON CepeINHBI.

OO6m1as apudmeTndeckas cepeanHa.

Cpennsis KBagpaTHyecKas OIINOKa eTUHHIIBI Beca.

Cpennsist kBagpaTudeckas ouroka 1 Bec oOuieit apupmMeTnueckon cepeIuHbl.

Yro noHMMaeTcs noj, ypaBHUBaHUEM PE3YJITaTOB U3MEPEHUN?

VYpaBHUBaHUE U OIIEHKA TOYHOCTH HANpaBICHUH, U3MEPEHHBIX HAa CTAHIIMH CITIOCOOOM KPYTOBBIX IPUEMOB.
Yro saBnsieTcs ycIOBUEM M IPUYMHON BO3HUKHOBEHMS 3a1a4U YPaBHUBAHUS?

[TpyHIMIT HAUMEHBIINX KBAIPATOB.

KoppenatHslii cnoco0 ypaBHUBaHUS.

[TapameTpuueckuii cnocod ypaBHUBaHUS.

Kaxk cocTaBistoT yclioBHbIE ypaBHEHUS?

Kak cocTaBisioT HopMaibHbIe YPAaBHEHUS M BBIUUCIIAIOTCS KO3(D(DUIIMEHTHI HOPMAJIBHBIX YpaBHEHUH?
Anroput™m K. @. ["'aycca pemeHnst cuicteM HOpMaJbHbBIX YpaBHEHUMN?

KoHTpounb penienns HopManbHbIX YPAaBHEHHH.

OrneHka TOYHOCTH U3MEPEHHBIX BEIMYMH U UX (PYHKIMNA IPHU YpaBHUBAHUU KOPPEIATHBIM CIIOCOOOM.




Kon
WHJMKaTOpa

Nuaukatop AoCTHXEHUS
KOMIIETEHIINN

OrneHOYHBIE CPEACTBA

I1K-2 CnocoOeH BBINONHATE MAapKIICHIEPCKO-TEOAC3MUECKUE pPAaOOThI, OMPEENATh IMPOCTPAHCTBEHHO-BPEMEHHBIE XApAKTEPUCTUKUA COCTOSHHS 3€MHOU
MIOBEPXHOCTU U HEIpP, TOPHO-TEXHUYECKHX CHCTEM, IOJ3EMHBIX M HAa3€MHBIX COOPYXEHMH M 0TOoOpakaTb MH(OPMAIMIO B COOTBETCTBUU JEHCTBYIOIIUMHU

HOPMATUBHBIMU JOKYMCHTAMU

I1K-2.1

Hcnonp3yer 3akOHBI U
WHBIE HOPMAaTUBHBIE
IIPaBOBbIE AKTHI B 00JIaCTH
re0JIOTMYECKOr0 U3y4YEHHs,
WCIIOJIb30BAaHUS M OXPAHbI
HEp W OKpYyXKaroleu
Cpelbl; HOpMaTHUBHBIE
IIPaBOBBIE aKTHI,
PYKOBOZSAIINE,

METONYECKUE u
HOPMATHBHBIE MaTepHUabl,
KACAIOLINECS IEATEIbHOCTH
MapKIIeH1epCcKOi CITyKObl;

NogakrowdhE
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Hpumepﬂblﬁ nepeuens meopemuuecCKux 6onpocoe K 3atté'my:

3agaun aucuuIuuHbl «MateMaTrueckas 00paboTKa pe3yabTaToB U3MEPEHHI»

YTo noHMMAIOT O] U3MEpPEHUEM (PU3UUECKON BEIUYUHBI?

Kakue usmepeHns Ha3bIBalOT IPSIMbIMU, KOCBEHHBIMH, PABHOTOYHBIMU ¥ HEPABHOTOYHBIMU?

UYro sBisieTcs pe3ysibTaTOM U3MEPEHUs?

Yro nmoHUMaeTcs 1moJi OMOKOH (IOrpeIHOCThIO) pe3yJibTaTa U3MEpEeHuUs ?

Kakue ommOku Ha3bIBatOTCs IpyObIMH, CUCTEMATUUYECKUMHU, CITy4alHbIMU?

Kak BBIYMCIINTE BEPOATHENIIEE 3HAUCHUE U3MEPSIEMON BEJIMYUHBI 110 PE3YJIbTaTaM MHOIOKPATHBIX
PaBHOTOYHBIX U3MEPEHUIT?

Cpenusis KBagpaTHUecKas OIIMOKa pe3yabTaToOB paBHOTOUHBIX U3MepeHuid: popmyisl [aycca, beccens,
deppepo.

Cpennsist KBagpaTHuecKas OomMOKa GyHKINU U3MEPEHHBIX BEIUYHH.

Cpenssist KBagpaTudeckas OuIiMOKa pe3ysibTaToOB IBOMHBIX PAaBHOTOYHBIX U3MEPEHUH.

Cpenusis KBagpaTHuecKas OmMUOKa MPOCTON apu(pMETUYECKON CepeINHBI.

OO6mras apudmeTndeckas cepearHa.

Cpennsis KBagpaTHyecKas OMNOKa eTUHHIIBI Beca.

Cpennsis kBagpaTudeckas ouoka v Bec oOuieil apupMeTnueckon cepeIuHbl.

Yro noHMMaeTcs 1MoJ| ypaBHUBAaHUEM PE3YJIbTATOB U3MEPEHUN?

VYpaBHUBaHUE U OIIEHKA TOYHOCTH HAMpaBJICHUH, NU3MEPEHHBIX Ha CTAHIIMH CITIOCOOOM KPYTOBBIX IPUEMOB.
Yro saBisieTcs yCIOBUEM M IPUYMHON BO3HUKHOBEHUS 337a4l YPaBHUBAHUSA?

[TpuHIMIT HAUMEHBIINX KBAIPATOB.

KoppenatHslif cnoco® ypaBHUBaHUS.

[TapameTpuueckuii crocod ypaBHUBaHUS.

Kak cocTaBIIsItOT yCIIOBHBIE YpaBHEHHUS?

Kak cocTaBisitoT HOpMaJibHbIE YPaBHEHHUS U BBIUUCIISIFOTCS KO3(DPHUIIMEHTH HOPMAJIbHBIX YpaBHEHUI?
AnroputMm K. @. 'aycca pemieHust cucteM HOpMajbHbIX YPaBHEHUN?

KoHTpoIIb peniennss HopMaJabHbIX YPABHEHUM.




Kon

NHaukaTop AO0CTHIKEHUS

OrneHOYHBIE CPEACTBA

WHJIMKATOpa | KOMIIETCHIUI
25. OneHKa TOYHOCTH M3MEPEHHBIX BEIMYMH U UX (QYHKIUI IPH YpaBHUBAHUK KOPPETATHBIM CIOCOOOM.
[1K-2.2 Ilpumepnulit nepeuens meopemuueckux 60npPoco6 K 3a4émy:
1. 3apgaum nucnuniuunHsl «MaremaTrueckas 00paboTKa pe3yabTaToB U3MEPEHHI»
2. Yro MOHMMAIOT IO U3MEpEeHUEM (PU3HUECKON BEITUIHHBI?
3. Kakue n3mepenus Ha3bIBalOT NPSMBIMU, KOCBEHHBIMHU, PABHOTOYHBIMU M HEPABHOTOUHBIMU?
4. Yo sBNsETCS pe3yNbTaTOM U3MEPEHUS?
5. Yro nmoHuMmaercs noJ ouMOKO (IIOrpeIHOCThIO) pe3yJibTaTa U3MEPEHUs?
6. Kakue ommOku Ha3bIBAIOTCS TPYOBIMHU, CHCTEMAaTHIECKUMHU, CITy9aifHBIMU?
7. Kak BbIUNCIUTE BEepOsSITHEHIIEE 3HAUCHHE U3MEPSIEMOM BEJIMUMHBI 10 pe3y/IbTaTaM MHOTOKPAaTHBIX
PaBHOTOYHBIX U3MEPEHUIT?
8. CpenHss KBaJpaTHuecKas onMOKa pe3ysibTaTOB PaBHOTOUHBIX U3MepeHHil: popmyisl ['aycca, beccerns,
OcyuecTBisier deppepo.
HEOOXOMMBIE 9. Cpennsas xBaapaTuueckas omMOKa QYHKIIMN U3MEPEHHBIX BEJIMUUH.
MapKIIEeHICPCKHE 10. Cpenusist KBagpaTHUECKas OIMOKA pPe3yabTaTOB IBOMHBIX PABHOTOYHBIX U3MEPEHUI.
KaMepaJIbHbIE U II0JIEBBIE 11. Cpenusist KBagpaTHuecKas OMIMOKa MPOCTON apu(pMETUUECKON CepeIUHBI.
paboTHI, opopmiser 12. O6wmas apudmMeTryeckas ceperHa.
IIPOU3BOJICTBEHHYIO 13. Cpennsist kBagpaTHyeckas omnOKa eJUHHIIBI Beca.
JOKYMEHTAIHIO u 14. Cpennsist kBajjpaTHyecKasi OIIMOKa U Bec 001Iel apuMeTUIeCcKo cepeaHbI.
OTYETHOCTH 15. Yto noHumaeTcs 1o ypaBHUBAaHUEM Pe3yIbTaTOB U3MEPEHUN?

16. YpaBHuBaHHE U OIIEHKA TOYHOCTH HAIIPABICHUN, H3MEPEHHBIX Ha CTAHIIMU CTIOCOOOM KPYTOBBIX MPHUEMOB.
17. Yto sBAsieTcs yCIOBUEM U IPUUYMHOM BOZHUKHOBEHHUS 3a7jaudl ypaBHUBAHU?

18. ITpuHIMT HAUMEHBIINX KBaAPaTOB.

19. KoppenatHslif cnoco® ypaBHUBaHUSI.

20. MapameTpuvecknii crioco0 ypaBHUBaHUSI.

21. Kak cocTaBiIsIOT yCIOBHbIE YpaBHEHHS?

22. Kak cocTaBJsIFOT HOpMaJIbHBIE YPAaBHEHUS M BBIYHACISIOTCS KOO PHUIIMEHTH HOPMaTbHBIX YPaBHEHUH?

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

24. KoHTpOJh penieHus HOpMaIbHBIX YPaBHEHUH.

25. OneHKa TOYHOCTH U3MEPEHHBIX BEIMYMH U UX (QYHKIUI IPH ypaBHUBAHUK KOPPEJTATHBIM CIOCOOOM.




Kon
WHJMKaTOpa

Nuaukatop AoCTHXEHUS
KOMIIETEHIINN

OrneHOYHBIE CPEACTBA

[1K-2.3

Ucnonb3yer
reonH(opMaIOHHbIE
CHUCTEMBI JIA BBIIIOJTHCHUSA
MapKIIeHIepcKux padboT

Ilpumepnbolii nepeuens meopemuuecKux 60npPocog K 3auémy:

3agaun aucuIuMHbl «MareMmaTrueckas 00paboTKa pe3yabTaToB H3MEPEHHIT»

YTo MOHMMAIOT MO U3MEPEHUEM (PU3HUECKON BETUYMHbI?

Kakue n3mepeHus Ha3pIBaIOT MPSIMBIMHU, KOCBEHHBIMH, PABHOTOYHBIMUA U HEPABHOTOYHBIMH?

Yro sBnseTcs pe3ynbTaTOM U3MEpEHuUs?

Yrto noHumaeTcs noj omuOKoi (IOrpenIHOCThIO) pe3yibTaTa U3MEPEHU?

Kakue omnOku Ha3bpIBatOTCS IPyObIMH, CUCTEMAaTHYECKUMHU, CITydaitHbIMU?

Kak BbIUMCIINTE BeposTHEIIIee 3HAUCHHE U3MEPSIEMO BETMUMHBI 110 Pe3yJIbTaTaM MHOTOKPaTHBIX

PaBHOTOYHBIX U3MEPEHUI?

8. CpenHsist KBaJpaTHUECKas OMIMOKa pe3yIbTaTOB paBHOTOYHBIX H3MepeHwii: opmyisl [aycca, beccens,
®deppepo.

9. Cpennsist KBagpaTHUECKas OMIMOKA (GYHKIIUU H3MEPEHHBIX BEJINYHH.

10. Cpennsist kBagpaTHuecKast OIINOKa pe3yabTaTOB JIBOMHBIX PABHOTOUYHBIX H3MEPEHHH.

11. Cpennss kBagpaTuyeckas ommOKka IpocTor apupMeTHIecKoi cepeinHbI.

12. Obuas apudmerudeckas cepeivHa.

13. Cpennsist KBagpaTHUeCKas OMMOKA €TUHHIIBI Beca.

14. Cpennsist KBagpaTHueckas omnOKa 1 Bec o01eil apupmeTnieckoil cepeJuHbI.

15. Yro noHnmaeTcs noj; ypaBHUBAaHUEM PE3YJIbTaTOB U3MEPEHUI?

16. YpaBHuBaHME U OlLIEHKA TOYHOCTH HAIIPABJICHUNA, U3MEPEHHBIX Ha CTAHIIMU CIIOCOOOM KPYTOBBIX MPUEMOB.

17. Yro sBnsiercs yclioBUEM M IPUUMHON BO3HUKHOBEHHS 331a4l ypaBHUBAHUS ?

18. [IpuHIMT HAUMEHBIINX KBaIPATOB.

19. KoppenatHslii cioco® ypaBHHBaHUSI.

20. ITapameTpudeckuii cnoco0d ypaBHHUBaHUS.

21. Kak coCTaBJISIFOT YCIIOBHBIE YpaBHEHHSI?

22. Kak cocTaBiIsIIOT HOpMAJIbHBIE YPAaBHEHUS ¥ BBIYUCISIIOTCA KOA(PPHUIMEHTH HOPMAJIbHBIX YPaBHEHUNA?

23. Anroputm K. @. I"aycca perieHus: cucteM HOpMaTbHBIX YpaBHEHUH?

24. KoHTpOJb pelieHus] HOpMaJIbHbBIX YpaBHEHUH.

25. OnieHKa TOYHOCTH H3MEPEHHBIX BEIMYHH U UX (QYHKIUI TPH ypaBHUBAHUN KOPPETATHBIM CIIOCOOOM.
26.

NogakownE




Kon
WHJMKaTOpa

Nuaukatop AoCTHXEHUS
KOMIIETEHIINN

OrneHOYHBIE CPEACTBA

[1K-2.4

YcraHaBiIuBaeT
MIPUTOTHOCTD
reoe3M4EeCKOro
o0opyoBaHus U NpuOOPOB
K pabore

Ilpumepnulii nepeuens meopemuuecKux 60npPoCo8 K 3auémy:

3agaun aucuIuuHbl «MareMmaTrueckas 00paboTKa pe3yabTaToB H3MEPEHHI»

YTo MOHMMAIOT MO U3MEPEHUEM (PU3HUECKON BETUYMHbI?

Kakue n3mepeHus Ha3pIBalOT MPSIMBIMH, KOCBEHHBIMU, PABHOTOYHBIMUA U HEPABHOTOYHBIMH?

Yro sBnseTcs pe3ynbTaTOM U3MEpEHuUs?

Yro noHumaeTcs noj ourOKol (IOrpeuIHoCThIO) pe3yiabTaTa U3MEpEHUs?

Kakue omnOku Ha3bpIBatOTCS IPyObIMH, CUCTEMAaTHYECKUMHU, CITydaitHbIMU?

Kak BbIUnCIINTh BeposiTHElIIee 3HaUeHIE N3MEPSIEMOH BETMUUHBI 10 Pe3y/IbTaTaM MHOTOKPATHBIX

PaBHOTOYHBIX U3MEPEHUI?

8. CpenHsis KBagpaTHUECcKas OMIMOKa pe3ylIbTaTOB PABHOTOYHBIX M3MepeHuit: hopmynsl ['aycca, beccerns,
®deppepo.

9. Cpennsist KBagpaTHUECKas OMIMOKA (GYHKIIUU H3MEPEHHBIX BEJINYHH.

10. Cpenusist KBagpaTHUueCcKas OIINOKA pe3yabTaToOB IBOMHBIX PABHOTOYHBIX U3MEPEHUH.

11. Cpennss kBagpaTuyeckas ommOKka IpocTor apupMeTHIecKoi cepeinHbI.

12. Obuas apudmerudeckas cepeivHa.

13. Cpenusist KBagpaTHyeCcKas OIMOKA €TUHHIIBI Beca.

14. Cpennsist KBagpaTHueckas omnOKa 1 Bec o01eil apupmeTnieckoil cepeJuHbI.

15. Yro noHumaeTcs noj; ypaBHUBaHUEM PE3yJIbTaTOB U3MEPEHU?

16. YpaBHuBaHME U OlLIEHKA TOYHOCTH HAIIPABJICHUNA, U3MEPEHHBIX Ha CTAHIIMU CIIOCOOOM KPYTOBBIX MPUEMOB.

17. Yro sBnsiercs yclioBUEM M IPUYMHON BO3HUKHOBEHHUS 331a4U YpaBHUBAHUS?

18. [IpuHIMT HAUMEHBIINX KBaIPATOB.

19. KoppenatHslii cioco® ypaBHHBaHUSI.

20. ITapameTpuyeckuii cnoco0 ypaBHUBaHUSI.

21. Kak coCTaBJISIFOT YCIIOBHBIE YpaBHEHHSI?

22. Kak cocTaBiIsIIOT HOpMaJIbHBIE YPaBHEHUS M BBIYUCIISIOTCA KO3 PHUIIMEHTH HOPMaIbHBIX YpaBHEHUI?

23. Anroputm K. @. I"aycca perieHus: cucteM HOpMaTbHBIX YpaBHEHUH?

24. KoHTpOJb pelieHus] HOpMaJIbHbBIX YpaBHEHUH.

25. OneHKa TOYHOCTH H3MEPEHHBIX BEIMYHMH U UX QYHKIUH NPH YpaBHUBAHUH KOPPEIATHBIM CITIOCOOOM.

NogakownE




0) Ilopsinoxk mpoBeaeHHMs] MPOMEXKYTOYHOW ATTECTALMM, MOKA3aTeJd U KPUTEPHUHU
OlLleHUBAHUS:

IIpumepHasi CTPYKTYpa M coiepikaHue MYHKTA:

[IpomexxyTounast arrectanus o aucuuiuinHe «MaremaTudeckass 00paboTka pe3ysbTaToB
U3MEPEHHI» BKIIOUAET TEOPETHUYECKUE BOIPOCHI, MO3BOJISIONINE OIIEHUTh YPOBEHb YCBOCHUS
00y4arouMuUCs 3HaHUH, U TMPaKTUYECKUE 3aJaHUs, BBIBIISIIOIINE CTENeHb CHOPMUPOBAHHOCTH
YMEHH U BIaJICHUN, TPOBOAUTCA B (hopMe 3ayeTa.

3ayer o JaHHOW AMCIUILIMHE TPOBOIUTCS B YCTHON (POPME IO TEOPETUIECKUM BOIIPOCAM.
Iloka3aTesu U KpUTEPUH OLIEHUBAHUA 3a4eTa:

— Ha OLEHKY «3a4TeH0» OOy4arouluiicss IeMOHCTPUPYET YPOBEHb C(HOPMHPOBAHHOCTHU
KOMIIETEHIIMM OT BBICOKOTO JIO0 IMOPOTOBOTO, JEMOHCTPHUPYET 3HaHUE Yy4eOHOro MmaTepuala,
HAaBBIKH BBIMOJTHEHUS TPAKTUYECKUX 3a/IaHUM.

— Ha OIICHKY «He 3a4YTeHO»— OO0yJaromuiics JeMOHCTpuUpyeT 3HaHus He Ooiee 20%
TEOPETUYECKOI0 Marepuasia, JOMYCKaeT CYIICCTBCHHBIC OIMMOKH, HE MOXET IT0Ka3aTh
HHTCJUICKTYAJIbHBIC HABBIKW BBIITOJIHCHU A IMTPOCTBIX 3aﬂaHHﬁ.



[Tpunoxenue 3

Meroanuyeckue ykasaHus _
1. 2JIEMEHTBI TEOPUM NOTPEINHOCTEN 'EOJIE3UNYECKUX U3MEPEHUI

1.1. O01mme cBegeHus 00 U3MeEPEHUIX

OO0bexkTOM M3ydeHus Hayku ['eonmesus siBisercs miaaHera 3emuia — ee Gopma, pazMepsl,
BHEIIHEE I'PAaBUTALMOHHOE IOJE. DTH XapaKTEPUCTUKU MOJIYy4aroT U3 Pa3IM4YHbIX U3MEpPEHUH,
BBIIIOJIHSIEMBIX HA TOBEPXHOCTU 3EMIIH.

[Mon usmepenuem ¢usnueckoil BenmuuuHbl X MOHUMAIOT TPOLECC CPAaBHEHHUS 3TOM
BEJIMYUHBI C APYroi, OJTHOPOAHON C HEW BEIUYMHOM (, MPUHATON B KaU€CTBE Mepbl - CIIUHUIIBI
u3Mepenus. Hanpumep, nnuHy oTpeska JMHUM MECTHOCTH CPaBHUBAIOT C €IMHULEH JIMHEHHBIX
U3MEpEHUI - Mempom; TOPU3OHTAIIBHBIN Yroj, 00pa30BaHHbBIN OTpE3KaMH JIMHUN HAa MECTHOCTH,
CPaBHMBAIOT C IPAyCcoOM, IpajioM, paaHaHOM.

N3mepenus pa3innyaror:

- npameole;

- KOCGeHHble;

- paBHOMOUHbIE,

- HepagHOMOoYHbIE.

[Ton npsambivu M3MEpEeHUSIMU MOHUMAIOT TAKHUE, MPU KOTOPBIX ONPEAEIIAEMYIO BEIUUYHUHY
MOJIyYaloT MYyTEM HEMOCPEICTBEHHOTO CpaBHEHUS (COMOCTaBlIEHUs) €€ C eIUHULICH U3MEPEHUS
nnu e€ npousBoAgHOM. Hampumep, nnuHa oTpe3ka JIMHUM HU3MEPSAETCS CTAIBHOM JIEHTOM WIIH
TOPU3OHTAIIBHBIM Yol HA MECTHOCTH U3MEPSETCS TEOAOJIUTOM, a Ha Oymare TpaHCIIOPTUPOM U
T.J.

Koceennvimu Ha3bpIBalOT HU3MEpPEHUs, OINpeaensemMas BeIuYMHa B KOTOPBIX SIBISETCS
GyHKIMEN IpyruxX HENmOCPEeICTBEHHO M3MEPEHHBIX BENWYMH. Tak, A OnpeneiaeHus JJIMHbBI
OKPYXKHOCTH WU TIJIOMAAM Kpyra, HEOOXOJUMO HEMOCPEACTBEHHO W3MEPUTh PaJNyC
OKPYKHOCTH.

Pasnomounvivu Ha3bIBalOT HM3MEPEHUs, BHINIOJHEHHBIE MPUOOpPaMH OFHOTO Kiacca
TOYHOCTH, CHEIUATMCTAMH PaBHOW KBaNM(UKAIMK, 1O OJHOM M TOM KE€ TEXHOJOTHUHU, B
UJCHTUYHBIX BHEUTHUX YycloBUAX. [Ipu HecoOmoneHnn XoTs Obl OJHOTO U3 MEePEeYHCICHHBIX
YCIIOBHM U3MEPEHUS CUUTAIOTCSA HEPAGHOMOUHBIMU.

Pesynomamom w3mepenuss | sBIseTcs UYMCIIO, TOKAa3bIBaIOIEe, BO CKOJBKO pa3
onpezenseMas BEeIMYMHA OOJbIIE WM MEHBIIE BEJIUYMHBI, C KOTOpPOH €€ CpaBHUBAIH, T.€.
BEJIMYMHBI, IPUHATOHN 32 €AMHUILY U3MEPEHMUS.

PesynbTarel u3MepeHUN MOApA3NENSIOT Ha Heobxodumvle U 0obasouHvle (WIH
u30bITOuHbIE). Tak, ecnu o/HAa W Ta K€ BENUYMHA (JJIMHA JMHHUH, YTOJ TPEYrOJbHHUKA U T.IL.)
u3MepeHa N pa3, TO OJWH M3 PEe3yJIbTaTOB U3MEPCHUH SBJISAETCS HEOOXoauMbiM, a (N — 1) -
no6aBoyHbIMH. Jl00aBOYHbIE M3MEpPEHHS HMMEIOT BEChbMa Ba)KHOE 3HAYCHME: UX CXOAMMOCTb
ABIIIETCS CPEOCmE0M KOHMPOJisL Y TIO3BOJISIET CYUTh O Kayecmee Pe3yabTaTOB U3MEPEHUI; OHU
JTA0T BO3MOXHOCTb MOJIYUUTh Hauboiee HadexcHoe 3Ha4eHue NCKOMOMN BETMYUHBI [0 CPAaBHEHHIO
C JIFOOBIM OTAENBHO B3AThIM PE3YJIbTaTOM U3MEPEHUSI.

1.2. ITorpemiHoCTH pe3yJIbTATOB U3MEPEHUH

Pe3ynbTarhl MHOTOKpPATHBIX M3MEpPEHUN OJHON M TOM ke (pu3nveckol BEeIUYUHBI (JINHUMY,
yIJ1a, IPEeBBIIEHNS U T.11.), KaK MPaBHJIO, PA3TUYAIOTCS MEXI1y cO00i U He COBMAAIOT C TOUHBIM
(MCTUHHBIM) 3HAYEHHEM H3MEpsSEeMONl BETUYMHBI, T.€. COAepkKaT Heu30ekKHbIEe MOrPEUIHOCTH,
BBI3bIBAEMBIC PA3JIUYHBIMU IIPUYHUHAMMU.

[Mox noepewinocmeio Aj pesynbrata u3MepeHus | MIOHUMAIOT Pa3HOCTh MEXKIY PE3yIbTaTOM
umepenus | ¢pusndeckoil BETMYMHBI M TOYHBIM (MCTHHHBIM) 3HaYyeHHEM X OSTOW BEJIWYHHBI,
T.€.



roe i=1,2,3,....,n;

N - 9UCII0 BBIIIOJHEHHBIX U3MEPEHUN.

ITo cBoMM cBOMCTBaM, XapakTepy BOZHUKHOBEHUS U BIIMSHUSA Ha PE3yJIbTAaThl U3MEPEHU,
uX (PYHKIMHU, IOTPEIIHOCTH MOAPA3ACIAIOT Ha 2pybbie, cucmemamuieckue u C1yyaiHble.

I'pybvie morpemHocTd  (MpOMaxw) BO3HUKAIOT  BCIEACTBUE  HEBHUMATEIBHOCTU
HaOJroAaTelIs, HEMCIPABHOCTH MpUOOpa, HECOOIIOIEHUN TEXHOJIOTMH paboT, He yuEéTa BIUSHUSL
U3MEHSIOMINXCS BHEIIHUX YCIIOBHM: TeMIlepaTyphl, BETpa, BHAUMOCTH U T.I. OOHapyXuTh
rpyOble MOrPEeIIHOCTH MOXKHO, MCIIOJIb3YSl TEOMETpUYECKHE CBOMCTBA HAOIH0AaeMOro o0beKTa
(HampuMmep, CyMMYy BHYTPEHHMX YIJIOB IJIOCKOTO MHOTOYI'OJIbHUKA), a TaKXKE BBIIIOJHEHUEM
NOBTOPHBIX U3MepeHui. Tak, Harpumep, Ipy JMHEWHBIX U3MEPEHUSX, TPOITYCK LIEJIOT0 IPOJIETa,
paBHOTrO JUIMHE MEPHOI'0 IpHOOpa, MOKHO OOHAPYKUTh U3MEPEHUEM OTpPE3Ka JIMHUU HUTSHBIM
JAJIBHOMEPOM, MHOI' /1A - JaXKe [IaraMu.

K cucmemamuueckum OTHOCAT TakWe NOTPEIIHOCTU PE3yJbTAaTOB U3MEPEHUM, KOTOPBIE
BXOJAAT B 3TH PE3YJIbTAThI 110 OIPEIACICHHOMY 3aKOHY.

Tak, ecnu W3BeCTHa JJIMHA MeEPbl IpH TeMmieparype t,, a M3MEepeHHe UIMHBI JIMHUH
MECTHOCTU BBIIIOJHEHbI IpU TemuepaType t, TO pe3yibTaT M3MEpEeHUs [UIMHBI JIMHUM Oyaer
COZIePKaTh CUCTEMATHYECKYIO MOTPEIIHOCTD, IPOMOPIUOHATIBHYIO pa3HocTH Temrepatyp (t — t,)
U JUIMHE JIMHUU. BiusHue CHCTEeMaTH4eCKUX IOTPEIIHOCTEM Ha pe3yiabTaThl WU3MEpPEHUN
UCKJIIOYAIOT WM CBOJSAT J0 IpeHeOperaeMo Majloro 3HayeHHs BHIOOPOM METOIMKH M3MEpPEHHH
WJIM BBEJICHUEM IIOIIPaBOK B PE3YJIbTATHI.

Cnyyaiinvle TIOTPENIHOCTU PE3YJIBTATOB H3MEPEHUN XapaKTEpU3YHOTCS TEM, YTO IIpHU
OJIMHAKOBBIX YCJIOBHUSX M3MEPEHUH OHHM MOTYT MEHSTHCS IO BEIMYMHE M 3HAKY; UX HEJb3s
3apaHee NPENyCMOTPETh, ONPEICIIUTh 3aKOH BO3ICHCTBHS Ha pe3yibTar. CTaTUCTUYECKUI
aHaINW3, T.€. aHaJIU3 PE3YyJIbTAaTOB OOJBIIUX PSJOB H3MEPEHUM, MO3BOJWI JUISL CIy4alHBIX
MOTPEIIHOCTEN BBIIBUTH PAJL UX CBOMCTB.

IlepBoe cBoWcTBO. JIJIsI JAHHBIX YCIOBUW W3MEPEHHM Cily4dalHBIE ITOIPEIIHOCTH I10
aOCONMIOTHOW  BEIMYMHE HE MOTYT IPEBOCXOAMTh HW3BECTHOrO mpenena  (CBOHCTBO
OTpaHUUYEHHOCTH), T.€.

|A| =< Anped (2)

Bropoe cBolicTBo. PaBHbIE 110 a0COMIOTHON BETUYMHE MOJOKUTENIbHbBIE U OTPUILIATEIbHBIE
cilyyaiiHble MOTPEUIHOCTH PaBHOBO3MOXKHBI, T.€. BCTPEYAIOTCS OJIMHAKOBO 4acTo (CBOHCTBO
CUMMETPUN).

Tperbe cBoiicTBO. Manble MO aOCOMIOTHOM BEIMYMHE CllydailHble MOTPELIHOCTH MpH
M3MEpPEHMSIX BCTPEUaroTCs Yallle, 4yeM 00JbIne (CBOMCTBO TNIOTHOCTH).

Yereproe cBoiicTBo. CpenHee apupMeTHdeckoe U3 CIydalHBIX MOTPEUIHOCTEH MU HX
MONAPHBIX IPOU3BEIACHUN CTPEMUTBHCA K HYJIIO NPH HEOIrPAHMYECHHOM BO3PAaCTaHWM 4YHUCIA
U3MepeHui (CBOMCTBO KOMIIEHCAIUH), T.€.

28] _ lim,,_.., 4 = 0, 3)

n

1 n—-oo

rnei=1,23,..,n; j=123,..,n1, k=234,..,n;
N - 9YUCII0 U3MEPEHUN;
[ ]-Tayccos cumBon CymMMBL.

1.3. 3aga4un Teopun NOrpeIHOCTe N3MepeHu

Kak Obl10O OTMEUYEeHO BbINIE, B pe3ylbTaTaX HW3MEPEHUH HEM30EXKHO cojepxKarcs
norpemHocTH. [103TOMY OZHON M3 3a7ad TEOpUH MOTPEIIHOCTEN SBISETCS U3Y4EHHE BHJIOB U
CBOMCTB IOIPELIHOCTEN U3MEPEHUN, IPUYHUH UX BOZHUKHOBEHUS.

[lanee, BBINOJHUB W3MEPEHHUSA, BCETHA CTPEMATCA OINPEACIUTh TOYHOCTH IOJYyYCHHBIX
pe3ynbTaToB. I103TOMY B T€OpUM MOIPELIHOCTEN M3MEPEHUM YCTaHABIMBAIOTCS KPUTEPUH IS
OLICHKH TOYHOCTH PE€3YJIbTaTOB U3MEPEHUN.



Tak kak pe3ynabTaTbl U3MEPEHHUU BCIIEICTBUE BIIUSHUS IOTPEIIHOCTEN Pa3HATCS MEXIY
coOOMi, TO BO3HMKAeT 3ajadya OTbICKaHMA HauOoJiee TOYHOIO IO BEPOSTHOCTH 3HAYECHUS
OIIpeeIAeMON BEIMYMHBI U3 PE3yIbTaTOB MHOTOKPATHBIX €€ U3MEPEHUM.

Bo MHOrux ciydasx reone3M4eckod NMPaKTUKH IO pe3yJbTaTaM M3MEPEHUN BBIYUCIISIOT
JIpyrue MHTEPECYIOIKUE Hac BeanyuHbl. Hanpumep, u3MepuB CTOPOHY TPEYrOJIbHUKA U JBA €r0
yIJ1a, MO>KHO I10 U3BECTHBIM (DOpMyJ1aM BBIUMCIUTE TPETUH YTOJI U JBE APYTrUe CTOPOHBL. B Takux
ClIydasix pe3yJabTaThl BBIYMCICHUN SABISIOTCS (DYHKIMSIMHU U3MEPEHHBIX BenuurH. [1o ykazaHHOH
IpUYMHE, Nepel] TeOpUel IMOrpelIHOCTed BO3HMKAET 3ajaya, IO OLEHKE TOYHOCTH (YHKLUH
U3MEPECHHBIX BEIIMYHH.

IIepeuncieHHble 3aa4u, KOTOPBIE PEIIAIOTCA TEOPUEU MOIPENTHOCTEN U3MEPEHUM, UMEIOT
Oonbloe 3HAYCHHWE JUIS TPABWIIBHOM OpraHU3alMM, IMPOBEACHUS TeOfe3MYeCKuX paboT u
MCIIOJIb30BaHUS UX PE3YIbTATOB.

Kpome Toro, Teopus morpenrHocTeil reoie3n4ecKux U3MEpeHuil Mo3BossieT 000CHOBAHHO
BbIOpaTh HEOOXOAMMBIE JUIsI U3MEPEHUH MpUOOpPbl M MHCTPYMEHTBI, PACCUUTATh OXKUAAEMYIO
TOYHOCTh M3MEPEHHH W OKOHYATEIBHOTO pe3yNbTaTa, MPaBWIBHO BBIOpATh METOJ 00pabOTKU
PE3yJIbTaTOB U3MEPEHUH.

1.4 PaBHOTOYHbIE U3MEpPEHUS
1.4.1 Bviuucnenue naudonee mouno2o no 6epoOAmMHOCMU 3HAYEHUA Pe3yTbmama

U3MepeHUll 0OHOI U MOl Hee BeTUYUHDL

[IycTs HEekoTOpas BeIWYWHA, UCTUHHOE (TOYHOE) 3HAUYEHHE KOTOpPOH paBHO X, MU3MEpPEHA

PaBHO TOYHO N pa3 U MOJYYEHBI Pe3yIbTaThl 3THX u3Mepenuid: Iy, Iy, ls,....,In. CocraBum pasnoctu
rre 1=1,2,3,..,n;
Ai - VCTHHHBIC CIy4allHbIe MOTPEHIHOCTH pe3yabTaToB li  u3MepeHwii, T.e.

YKJIOHEHUS pe3yIbTaTOB U3MEPEHUI OT UICTUHHOTO (TOYHOT'0) 3HAUYEHUSI U3MEPSIeMON BEIHUNHBI.
Haiinem cymmy ypaBHeHu# (4) u paziesiuM ee Ha YUCIIO U3MEPEHUH.

H=lox )

n n

Bsenem 0003HaueHNS:
[A]
—=1 (6)

n
u
n

= x ()

Bemnuuny X = [l]/n HaswiBaroT mpocToil apuMETHUSCKON CEepenuHON WU CpPeIHUM
apu(pMETUUECKHM U3 pe3ynbTaTtoB | | paBHOTOUYHBIX M3MepeHuid. Bripaxkenue 7 = [A]/n = X — X
- ©CThb MCTHHHAs CllydailHas MOTPEIIHOCTh IMPOCTOM apu(pMETHUECKON CcepeauHbl, T.€. 3TO
YKJIIOHEHHE MPOCTOH apupMeTHYecKod CepearHbl OT HCTHMHHOrO (TOYHOTrO) 3HaueHus X
M3MEPSAEMON BEITUYUHBI.

I1o yeTBEpTOMY CBOMCTBY CIy4alHBIX IIOTPEIIHOCTEN

. [A] .
lim,,_,,, (7) = lim,_,n =0, (8)
3HAYUT
lim,,_,, (%) =lim,_,x =X 9)

Takum o0Opa3om, cpenHee apuPMETHUECKOE U3 Pe3yabTaToB |j pABHOTOUHBIX M3MEPEHUI
CTPEMUTCS K ICTUHHOMY (TOYHOMY) 3Ha4eHHIO X U3MEPSEeMON BEIMYMHBI TPU HEOTPAHUYCHHOM



BO3paCTaHUM YHCIA U3MEpPEHUN. BelnuumHy X Ha3bIBAIOT CIIC 6€pOAmMHEUUIUM 3HAYCHUEM
M3MEPSAEMON BETUYUHBI.

1.4.2 Ouenka mounocmu pe3yibmamos paoa pasHoOmoOYHbIX USMEPEHUIL.
Cpeonaa keaopamuueckan nOZpeutnocmy pe3yibmama omoeabHo20 UIMEPEHUSL.
Ilpeoenvnasn u omuocumensvnasa nozpewinocmu

B kadecTBe KpuUTEpHs NpU OLEHKE TOYHOCTH PE3YJbTATOB T'E€OJIC3NYCCKUX H3MEPCHHI
npunsata npemioxenHas K.®. ['ayccom cpednss keadpamuueckas nozpeuHocms, BBIYUCTsIEMast
o ¢popmye

(A%]
m= [— (10)

n

rae A - UICTUHHAA cly4daiiHas IOTrPEeIIHOCTh PEe3yJbTara,
N - YUCIIO U3MEPEHU.

[To BenmuumHe cpenHed KBaJIpaTHUUECKOM MOTPEIIHOCTH MOXHO OMNPEICIUTh NpedeibHYI0
nozpewHocms A peo., BOSMOXKHYIO JUI JAHHOIO Dsjla M3MEpeHMi. B KauecTBe npenenbHOu
MOTPEUIHOCTH B I'€0A€31UN TPUHUMAIOT YABOCHHYIO CPEIHIOI0 KBAAPATUUECKYIO MOTPEIIHOCTh

Anped= 2m (11)

Ecnmu B psay ciaydallHBIX IOTPEIIHOCTEH pPE3yJIbTATOB PAaBHOTOYHBIX HW3MEpPEHUN
BCTPEUAIOTCSl TaKUe, KOTOpbIe MO a0CONIOTHON BENMYHHE MPEBBIMIAIOT MPEIEIbHYI0, TO TaKHe
MOTPEITHOCTH CYUTAOT TpyObIMU. M3MepeHwms, B KOTOPBIX OOHAPYKEHBI ITH TOTPEUTHOCTH,
BBIIIOJIHSIIOT 3aHOBO.

B psape cnydaeB s CyX’IOEHHUSI O TOYHOCTH M3MEPEHUM HENOCTATOYHO 3HAHUA JIMIIb
a0COIOTHOTO 3HAYEeHMsI CpeqHEll KBaJpaTHUeCcKOW morpemHoctd. Hampumep, usmepeHsl Tpu
OTpE3Ka JUHUA MECTHOCTH:

L1 =240 m c morpemHOCTBIO My =% 0,15 m;

L2 =600 m c norpemHOoCcThIO My =+ 0,53 M,

L3 =500 m c norpemHocThIO M3 ==+ 0,29 M.

Ecnu cpaBHUBATH CpelHUE KBaJIpaTUYECKHE MOTPEIIHOCTH, TO HanboJjiee TOYHO U3MEpPEH
nepBblil oTpe3ok. OJHAKO, 3/€Ch CIENYyeT YYUTHIBATh M JUIMHY H3MEPSIEMOro OTpEe3Ka, T.€.
OTHECTH MOTPEUIHOCTD K BEIUYUHE JIJIMHBI CAMOTO OTpPE3Ka.

B monoOHbIX crmydasix BBOAST MOHSITHE OMHOCUMENbHOU No2peuHocmu, Moa KOTOpon
MOHMMAIOT OTHOILIEHHE aOCOJIFOTHOM BEIMYMHBI CPEAHEW KBaJApaTHUYECKOW MOTPEIIHOCTH M K

3HAYCHHUIO PC3YyJIbTaTa I H3MepHeMOﬁ BCJIIMYHHEI, T.C.
m 1 1

l Im N

roe N =1:m.

ZIJ'ISI Haero anMepa OTHOCUTCIIbHBIC HOFpeHIHOCTI/I paBHI)II
mp 0,15 B 1 _ 1
L, 240 240:0,15 1600
m, 053 1 1
L, 600 600:0,53 1100
my 029 1 1

I 500 500:0,29 1700

CpaBHI/IBaH )IpO6I/I, BUJUM, UYTO TPETHEC UBMCPCHUC ABJIACTCA CaMbIM TOUYHBIM.
B 3nauenuu abconromnoit eenuuunvl cpeomeil KeaopamuuecKoil nOZpeuwiHocmu u 8
3HAMeHamele OMHOCUMENbHOU NOZPEWHOCIU Clledyem Yoepyicueams O0ée-mpu 3Havaujue

uugpol.

1.4.3 Bepoamueituiue nozpeutnocmu



®opmymna (10) K.®. INaycca nnst cpeaHeit KBaapaTUUECKOW MOTPEITHOCTH CIIPaBe/INBa B
TOM Cllydae, KOTJia pe3y/ibTarhl | u3MepeHuii CpaBHUBAIOTCS C HICTUHHBIM (TOYHBIM) 3HAUCHUEM X
9TOM BeNWYMHBL. B OONBUIMHCTBE cCllydyaeB MPaKTUKU ToHorpado-reofe3andeckux Hu
MapKIICHIEPCKUX padOT UCTHHHOE 3HaUEHUE X M3MEPSIEMOI BETUYMHBI HEU3BECTHO U TIOITOMY
UCIIONIB3YIOT BEpOsiTHEMIlIee 3HaUeHUEe ero X, omnpenaensemoe no ¢opmyie (7). B atom ciydae
CPEIHIOI  KBaJApPaTHYECKYI0 IOTPEIIHOCTh pe3yjbTaTa OTAEIbHOIO H3MEpPEHus pdana
PaBHOTOYHBIX U3MEPEHUH OMPENESIOT M0 BEPOATHEHIIINM ITOTPEIIHOCTSIM.

[Mycte 14, 12,1 3,...,] 1 - pe3ysibTaThl PABHOTOUHBIX M3MEPEHHIA OJTHOW U TOH )K€ BEITUUUHBI,

[l
X = — - mpocTas apudmernyeckas cepeuHa.

CocTaBuM pa3HOCTH
li — X =7 (13)
rnei=1,23,..,n
N - YUCIIO U3MEPEHUN;
0j - BEPOSITHEHIIIME MOTPEIIHOCTH Pe3ysbTaToB |j M3MepeHwid, T.e. YKIOHEHUS 3HAUCHHI
Ka)XJ0r0 pe3yibTara lj oT mpoctoii apudMeTHIecKoi cepeinHbl, OT BEPOSITHEHIIIETO 3HAYCHHS X
M3MEPSEMON BEITUYUHBI.

CnoxxuM ypaBHeHus (13) u pa3aenum Ha UX YUCIIO

[ _

7 — X = 7 (14)
ju
n
Toraa [v]=0

HO X =

)

(15)
T.€. CyMMa BEPOSTHEHIINX MOTPEIIHOCTEH Pe3yabTaTOB PaBHOTOYHBIX M3MEPEHUN paBHA
HYJIIO TIPH JTFOOOM YHCIIe U3MEPCHHIA.
CocraBum paznoctu ypaBHeHwuit (1) u (13)
Ai—vizli—X—li+x (16)

HO, X — X =1 = [A]/n - ucTuHHAs ciaydaiiHasi MOTPENIHOCTh MPOCTON apUPMETHUECKON
CepelnHBI, TOTJa
Ai=vi+1 (17)
Boipaxxenue (17) ecTp ypaBHEHHME CBSI3M HCTHMHHBIX M BEPOSTHEHUIIMX MOTrPEUIHOCTEN
PE3yJIBTaTOB PABHOTOYHBIX U3MEPEHUH.
Bossenem ypaBuenus (17) B kBaapaT, CJI0KUM U pa3/ieNM Ha UX YUCIIO

5 o 12}
—=—+n°+2n— (18)
2 _ 2 _ 2 _ [27],
HO — m,[v]—O,n—nz, 2 2
TOrIa m? = [v?] n %
(19)
Bropoii uiien npaBoii yactu ypaBHeHwus (19) 3anuiiem B Buje
[A12 _ (Ar+dp+Ast+A)2 _ [A%]+2[A;0] _ [42] | [AA]
e E T = Tt (20)
Al _ o laa] . . .
HO — =m%; = (; - 10 YETBEPTOMY CBOKMCTBY CIIy4allHBIX MOTPEITHOCTEH.
VYpasuenue (19) ¢ yaerom (20) mpumet Bu
2 2
m? =™ (21)
n n )
Win m? = 7]

(22)



[v2]
E.

Bripaxxenue (23) siBnsiercs hopmynoii beccens 1iis cpeHE KBaIpaTUIECKON MOTPEITHOCTH
pe3yJibTaTa OTACIBLHOTO U3MEPEHUS Psia PABHOTOUHBIX U3MEPEHUI OJJHON BEIHUMHBI.

OKOHYATEIILHO M =

Ilpakmuueckue pekomenoayuu no 6bI4UCIEHUIO RPOCMOU APUPMEMUUECKOU CEPeOUHbL:
1.BeiOuparot npubamkeHHOe 3HaYeHue X' POCTOH apu(METHUECKON CepeIMHbI, B KAUECTBE
KOTOPOTO JIy4Ille BCEIr'O B35Th HAUMEHBIIIEE U3 pe3ysbTaToB lj n3Mepenuid, T.e.

x' = Li min (24)
2. Haxonst pazHoctu
& = li — X’. (25)
3. BBIUKCHSIOT NPOCTYIO apU(PMETHUECKYIO CEPEUHY
x=x+5 (26)
n
Ouyenka mounocmu YyHKUuil u3MePEHHLIX 6ETUYUH

B GonbIIMHCTBE Cily4aeB MPaKTUKHU TOMOTrpado-reoIe3nuecKux U MapKIIeH1epckux padoT
HMCKOMBIE BEJIMYUHBI TIOJIYYAIOT B PE3yJbTaTe BHIUYMUCICHUN KaK (PYHKIIUU U3MEPEHHBIX BEJIUYHUH.
[TomyueHHbIe MPU 3TOM Pe3yNbTAaThl OyAYT COAEpkKaTh MOTPEUTHOCTH, KOTOPbIE 3aBUCAT KaK OT
MOTPENIHOCTEeN apryMEeHTOB (M3MEPEHHBIX BETUYHH), TaK U OT BUAA (PyHKIUH.

Bo3Hukaet 3agaya OlIEHKH TOYHOCTHU (I)YHKI_[I/Iﬁ HU3MCPCHHBIX apTYMCHTOB.

1.4.4 Cpeonas keadpamuueckasn nozpeuwtHocms QyHKyuu oouiezo euoa

Jana pyHkuus
U= f(Xl'XZ'X3' 'Xk) (27)

rae Xi, Xz, X3, ..., Xk - TOUHbIE (ICTUHHBIC) 3HAYCHUS H3MEPSEMBIX BEIMUHNH.

[TycTh B pe3ynbTaTe U3MEPEHUN MOTydeHbI pUOIMxKeHHbIe 3HaueHus 1, |23, 1a,....,lx 3THX
BEJUYMH.

Torna

u= f(lll l21 l3' lk) (28)

- npubnmxkeHHoe 3Hadenne Gpyakiuu U.

CocraBuMm pa3HoCTh ypaBHeHuUi (27) u (28)



Au=u—-U= f(llf 12'13"“' lk) - f(X1'X2'X3""le) (29)

KOTOpas ABJSETCA UICTUHHOMN CITydailHOH morpemHocTio ¢pyHkunu U,
Pasnoctn

A=l = X; (30)
- CYTh HCTHHHBIC ClTy4aiiHble morpeimHocty aprymenToB li tae i =1,2,..., k.

Torna

Au = f(lll lZ) l3)"'1lk) - f(ll - All lZ - AZF“.I lk - Ak) (31)

YroObl HAWTH JIMHEHHYIO 3aBUCHMOCTh MEXIY MOTPEIIHOCTSIMUA apryMEHTOB H
MOTPEIIHOCThIO PyHKIMHU, TpoauddepenunpyeM pyHKIuio (28).

of af
du allazz1 srdly + e o (32)

af 6f . of

al,’ al, ' 31 - HaCTHBIC ITPOU3BOJHBIC CI)YHKI_II/II/I 10 KaXJA0MY U3 apT'YMCHTOB.
1 k

rne
3ameHuM B BoipaxkeHuU (32) auddepeHnnanbl ICTUHHBIME CIIY9alHBIMHU MOTPEIIHOCTSIMH
(GYHKIIUN 1 apTyMEHTOB

pu=La +5L8,+ 2L gt - +2L Ak (33)
611 al,

IIpyn MHOTOKpPAaTHOM M3MEPEHUHN apryMEHTOB, HAIpUMED N pa3, NOJIyIUM

of

7 Do+ + 2L

Au1 = a_fAli +— (34)
all‘i ’

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

[TpousBoaHble (GYHKIMH IO COOTBETCTBYIONIMM apryMeHTaM B pPa3HBIX H3MEPEHUSIX
NPAaKTUYECKH OCTAFOTCS MOCTOSHHBIMU U MOTYT OBITh BBIYHUCIICHBI TI0 TPUOJIMKEHHBIM 3HAYCHUSM
aprymesToB ly g, |2, l30,..., lk0, B KauecTBe KOTOPBIX MOKHO B3ITh |10 =111, loo =l21,..., lko = lk 1,
T.€. 3HAYEHHUS apT'YMEHTOB, ITOJTy4CHHBIC ITPH ITEPBOM H3MEPEHHUH ONPEIEIIIEMbIX BEIUYHH.

B cooTtBeTCTBHH € 3TUM MOXKHO MPUHATDH

of 9 O ~...~a_f~(a_

dly; 0l Az dlyk 611)0’
of _ of _ of _ ~3f~(3_f)
Ay Olpy Oz Oln Nl /¢ (35)

Q

of _ of _ of _  _ of N(af)
Ol Olgz Ol Olgn 0/

C yuetrom (35) Beipaskenue (34) npuMer BUJI

Au; = (S_Z)OA“' + (j—l’;) Do+ + (5 ) A (36)



Bo3sBenem ypaBaenus (36) B KBajpar, CJIOKHM M Pa3IeIuM Ha UX YHUCIIO

o] _ (20)"leind] | (D0)TIE] Ly (S0)TIRMD 5 (20) (20 [aladla]
0 0

n oly/y n ol /g n aly, o ™ aly al, n

(0,60, 252G (D, 2

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

[A;4;] —0 [A;A3] — 0. [Ak—14k] _
n ) n ) ) n )
Au? Y, A2 A?
u[z]zmﬁ,%zm%,[n—ﬂ=m§,---,%=mi (38)

Beoipaxkenue (37) ¢ yuerom (38) npumer Bu
mi = (a_f)2 mi + (6_f)2 mi+ -+ (a—f)z mp (39)
u o/, 1 o/, 2 o/, K

NI

_ a_f)z 2 (a_f)z 2 4 ... (a_f)z 2
my, = (611 Om1+ alzom2+ + m omk (40)

TakuM o00pa3oM, cpedHsas Keaopamuueckas NOSPEWHOCMb QYHKYUU He3a8UCUMbBLX
apeymMenmo8 paeHa KOPHIO K8AOPAMHOMY U3 CYMMbl K8AOPAmMO8 NpOU3BeOeHUll YaACMHbIX
NPOU3BOOHBIX DYHKYUU NO KAHCOOMY U3 APSYMEHMO8 HA CPEOHUE K8AOPaAmMuUiecKue nocpeunHocmu
COOMEEMCMEYIOUUX AP2YMEHMOS.

1.4.5 Cpeonan keadpamuueckas nozpeuwtHocmos RPOCMOoll apudmemuueckoul cepeounvt

®opmyny (7) ans nmpocToi apuMETHUECKON CepeAMHBI MTEPENUIlIeM B BUJIE

(1] lit+lp+ig++ly,
n - n

1 1 1

X = ==L +=-L+-+=1 41
n 1 n 2 nn ( )

rae li- pe3ybpTaThl pABHOTOYHBIX U3MEPEHHI OJTHOW U TOM )K€ BETUUNHBL,

1=1,23,..,n;

N - YUCIO U3MEPECHUM.

U3 ypaBuenus (39) nmeem



H 0x _ TOrJa
ol ’ m=m,=--=m =m
2 1.2 12 12
M —le +Fm2+---+ﬁmn (42)
Tax KakK A3MEPEHUS PaBHOTOYHBIE, T.€. mi =my=--=m,=m

(43)

CnepnoBarenbHO, BelpakeHue (42) NpuMeT BUJL

M? = %mz = mT, (44)
OTKyZa
M= % (45)

Cpeonssa keadpamuueckas nocpeuHocmy npoCcmoul apugpmemuieckou cepeounvl 8 \n pas
MeHbule cpeonell  K8aopamuyecKkol NOSPewHOCmU pe3yIbmama Kax#coo2o O0moenbHO20
U3MEPEHUAL.

CpaBuuBas dopmyny (44) u BTOpoi 4jieH MpaBoi YacTH ypaBHeHUs (21), MOXKHO cienaTh
BBIBOJI, UTO

2 m m

ne=—, n=_n=M’

T.€. UCMUHHAA CHYYAUHAS NOSPEUHOCMb NPOCMOU aApUpMemudecKkol cepeourvl pasHa
cpeoHell K8aopamuyeckol no2peutHocmuy NPoCmMou apu@dmMemuyecKoli cepeounsi.

1.4.6 Oyenka mounocmu pe3yibmamoes y2io6vlxX U3MeEPEeHUNl 6 MPUAHYIAUUU

M3BecTHO, YTO CyMMa BHYTPEHHHUX YIJIOB IUIOCKOTO TpeyrojbHUKa paBHa 180°,
— 0
T.€. S1o P20+ P30 =180 (46)
rae f10, f20,030 - ICTUHHBIE (TOUHbIE) 3HAYEHUS] YTJIOB.

[Tycte f1, P2, f3 - pe3yabTaThl U3MEPEHUS ITHX YIJIOB, T.€. MPUOIMKCHHBIC 3HAYCHUS
YTJIOB.

Torna, cormacuo (1), umeem



B1— Bio = Ay,
B2 — ﬁz,o = Ay, 47)
Bs — ﬁ3,o = As,

A1, Apy A3 - ICTUHHBIE CITy4alHbIE TOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUM.

[Tepenuiem paBeHCTBO (46) ¢ yueTom dopmyi (47)

(B1 — A1) + (B2 — Ay) + (B3 — Az) = 1807 (48)

P11+ B2+ B3 — (A + Ay + Az) = 1807 (49)

ﬁl + BZ + 33 - 1800 = Al + Az + A3. (50)
0O003HaAYNM

Al + AZ + A3 = . (51)

- Ha3bIBAIOT yZJZOSOIZ HeBA3KOU B TPEYIrOJIbHUKE, T.C. 3TO HNCTUHHAA CHy‘I&ﬁH&H
MNOrpeIIHOCTE CYMMBbI BHYTPCHHUX YTJIOB TPCYT'OJIbHUKA.

Torna ypaBHenue (50) MOXKHO 3aIucaTh B BUJIE
p1+ B2+ B3 —180° = w, (52)
WIn

38— 180° = w. (53)

[TycTh paBHOTOYHO M3MEPEHBI YINIBI B N TPEyrojbHUKaX, JUIs KaXJOro M3 KOTOPBIX
CrpaBeINBBI paBeHCTBa (51), T.€.

Al,i + A2,l' + A3,l' = Wj. (54)

raei=1,2, 3,..., N- HOMep TPEYroIbHUKA.
Bossenem ypaBHeHus (54) B KBajipat, CI0XKUM U pa3JeIuM Ha UX YHUCIIO:

2 2 2
o] 1), 18],

n n n n

2
[A14;] +2 [A1nA3] +2 [AznAs] — M (55)

n

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

[Aido] _ o [Asfa] o [8544]

) ) )

n n n



Torna

=m? + mZ + m53, (56)

rzae My, My, M3 - cpeaHUE KBAaAPATHUECKUE MOTPEIIHOCTH PE3YyIbTaTOB H3MEPEHHUH YIIOB
P, f2,f3 BKaKIOM U3 TPEYrOJIbHUKOB.

Tax xkax u3MepeHus paBHOTOYHBIE, T.€. My = My = M3 = Mg, TO

2
[a;] = 3mg, (57)
501040
[w?]

3to hopmyna Deppepo, 10 KOTOPOU OOBIYHO BBITOIHAECTCS OLIEHKA TOYHOCTH PE3YIIbTATOB
W3MEPEHHUI TOPU30HTAIIBHBIX YTJIOB B TPUAHTYJISIIUH.

1.4.7 Oyenka mounocmu pe3yibmamoe psaoa 080UHBIX PAGHOMOYHBIX U3MEP eHUIL

OueHp 4acTo B MPAKTUKE T€0JIE3NYECKUX M MapKIIEHAepCKUX pabOT MCKOMYIO BEIHUUHY
ONpEAeNsAoT IO pe3ysibTaTaM JBYKPaTHBIX pPAaBHOTOYHBIX M3MEPEHUN JTOH BEIMYUHBL
Hanpumep, ropu3oHTaIbHBIE YIUIBI U3MEPSIOT IBYMS MOJIYIPUEMAaMH, NIPEBBIILIEHUE HA CTAHIIUU
IIPU T€OMETPUYECKOM HUBEIUPOBAHUU OMNPEIENSIETCS MO YEPHBIM U KPacHBIM CTOPOHAM peek,
JUIMHBI OTPE3KOB JIMHUM MECTHOCTH HAXOIAT W3 PE3YJIbTaTOB M3MEPEHHHM JTHUX OTPE3KOB B
OpSMOM U OOPaTHOM HarpaBJICHUX.

BosHukaer 3agaua OIeHKM TOYHOCTH ATHUX PE3YyJIbTATOB.
HNmeeMm pAA BEJIMYUH, UCTUHHBIC 3HAYCHUA KOTOPBIX PABHBI

Ll,Lz,L3,"',Ln. (59)

ITycTh KaXkaast U3 3TUX BEJIMUMH U3MEPEHA PABHOTOYHO JIBAXKBI U MOIYUEHBI PE3YIIbTAThI:
L, 1) 3, Ly (60)

'

L, L, L, (61)

CocTaBuM pa3HOCTH MEXIY pe3yJbTaTaMH U3MEPEHUN U UX UICTUHHBIMH 3HAUYCHUSMU:



li - Li = Ai; (62)

’ ’

rnei=1,23,..,n

Haiinem paznoctu ypaBHeHuit (62) u (63)

' '

li - li = Ai - Ai (64)

1 0003HAUUM

'

Ai - Aiz dil (65)
31€Ch Ai u Ai - HWCTHUHHBIC CHy‘laﬁHbIe MOrpCIIHOCTHU PE3YJIbTATOB.

Bo3sBeneMm ypaBHeHus (65) B KBaapaT, CJI0KUM U pa3/ieInM Ha UX YUCIIO

7] | [, o [aa] _ [a7] (66)

A2 , A2 A'A
[ ]_mz; Q:mz' [ ]=o,
n n n
TOraa
2
m? +m? = M. (67)

Y i o (68)

n 2n

2m

~N
—
QU
N
—

[Ipu NBOWHBIX PABHOTOUHBIX H3MEPEHHSIX 32 OKOHYATEIBPHOE 3HAUYECHHWE NPHHUMAIOT
cpenHee apu(pMeTHYECKOe U3 Pe3yIbTaTOB OTAEIbHBIX U3MEPEHHUI, T.€.

- L+
0 — 2 )
Torna
my =" ww my, =05 (12 (69)

®opmyiel (68) u (69) cripaBeTUBHI JUIIL B TOM CiIydae, eciii pasHoctu di He comepikar
CUCTEMATUYECKUX MOTPEIIHOCTEM.

[TycTh pa3HOCTH COAEPIKAT CUCTEMATUYECKYIO TIOTPEIIHOCTD 6, T.€.



d;=A;—A; + 6. (70)
Cnoxum ypaBaenus (70) u pa3eauM Ha UX YUCIIO0

[d] _ [a] [a]

2=_u_Biy, (71)

n n n

Ha ocHOBaHuM 4eTBEPTOro CBOMCTBA CIY4alHBIX IOTPEIIHOCTEH NUMEEM

T.C.

[d]
— =0 72
: (72)

Cpeonee apugpmemuueckoe u3 pasHocmel pe3yibmamos OB0UHLIX PABHOMOUHBIX
uUsMepeHuli. OMmIUYHO Om HYASA U HUCIEHHO PABHO CUCEeMAMUYECKOU NOSPEUtHOCIU dMUX

Dpe3yIbmamos.

Berutem u3 Kaxmaou Pa3sHOCTHU di BCIIMYUHY CHUCTEMAaTHYECKOM IOTpCITHOCTH 9, T.C.
06pa3yeM HOBBLIC PAa3HOCTH

d=d;,— 0 (73)

HO =0,
TOorma l4] =0,
n
(74)

T.e. cpedHee apugmemuueckoe u3 pasHOCMell pe3yIbmamos OBOUHbIX PAGHOMOYHbIX
uzmepenull, ce0O0OHbIX OM CUCIEMAMUYECKUX nozpewHocmet, cezoa pasno Hyio. Pasnocru d',
KaK yKIoHeHus O OT mmpocToii apudMeTHdecKoil cepeubl U obnanaromue coiictom [d] = 0,
MOYKHO CUHTATh BEPOSTHEUIIIMMU MOTPEIIHOCTIMU pazHocTeid di.

[Tpumensist k HUM ¢opmyny beccensa 1isi cpeqHeld KBaApaTHMUECKOW IOTPEIIHOCTH,
3anuiemM

d’Z
mg = 12, (75)
_mg _ [ [a?]
a m; = 7z = 2(-1)"
(76)

Cpenssis KBaipaTHuecKas IIOTPEeIHOCT CPEAHEro apupmMeTnieckoro u3 pe3ynpraToB liu I';
Oyzer paBHa

=0,5 |2, (77)



Brrancnenue 3HaueHUs YNCIIUTENS MOAKOPCHHOTO BBIPAKCHUSA MOKHO ITPOKOHTPOJIMPOBATH
o opmyie
d]?

[d?] = [d%] 15

o (78)

Ilpumeyanue. OUEHKY TOYHOCTH MO Pa3HOCTSAM pe3yJIbTAaTOB JBOWHBIX PAaBHOTOYHBIX
U3MEPEHUH CleayeT BBINOJHATH MO QGopmynaMm (68) u (69), ecinu pa3HOCTH YIOBIETBOPSIOT
YCIIOBUIO

[[d]l < 0,25[]d]], (79)

B IIPOTHBHOM ciy4ae, 1o ¢opmymnam (75) - (77).

1.4.8 IIpumepsl ouenku mouHocmu pe3yibmamos pasHONMOYHbIX USMEPEHUTL 00HOI
6enuUUHbBL U YYHKYUIL HE3AGUCUMO USMEPEHHBIX GETIUYUH

3amaya 1. Ilo pe3ynbpTaTam paBHOTOYHBIX HU3MEPEHHUI TOPU3OHTAIBLHOTO yIiia JEBATHIO
npuemMaMu (cM. Tabn. 1) HaliTh Hambojee TOYHOE MO BEPOATHOCTH 3HAUYCHHE YIJIA, CPEIHUE
KBaJPaTUYECKHE TOTPEIIHOCTA H3MEPEHHUS KaKJIOTO OTAEIBHOrO yria W  IPOCTOU
apuMeTUYECKON CePEeIUHBI.

Tabmauua 1

OI_IGHKa TOYHOCTH PE3YJIbTATOB UBMCPCHUA OTACIBHOI'O TOPU30OHTAIIBHOT'O YI'JIa

2 2

Howmepa | Pe3synbTarsl & & Ui Vi OcHoOBHBIE bopmyIsI,
IMpuemMoB I/I3MepeHHﬁ BCIIOMOTI'aTCJIbHBIC
i pi BBIUUCIICHUS

1 2 3 4 5 6 7
1 32°23 44 |+ 4 16 |-0,6 0,36 1.8°= Bimin
2 " 0 0 |-46 21,16 2o B’
3 + 3 9 |-16 2,56 3.p=p’+[e]/n=
43 =32°23"44,56
4 + 5 25 | +0,4 0,16
45
5 + 6 36 |[+1,4 1,96 4.Bop=32°23 44,6
46
6 + 3 9(-16 2,56
43
7 + 8 64 | +3,4 11,56 5.6=B-Bop.= -0,04
48
8 + 5 25 | +0,4 0,16
45
9 32° 23 47 + 7 49 |+2,4 5,76 6. v; = Bi — Bos.
D 42 [233 |-04 46,20 7. Wl=v+v,+-+
UTl




Homepa | PesynbraTsl &i & Vi vit OcHoBHbIE dbopmynsl,
IPUEMOB | H3MEPEHUI BCIIOMOTaTeIbHbIC
i pi BBIYUCIICHUS
1 2 3 4 5 6 7
[e]°=1681 KonrpoJn:
p 32°237 40" OxoHYaTesbHBIN pe3ybTar : [v]=6"n
B 32°2344,56 p=32" 23 44,6 £0,80°
B oo, 32°237 44,6 )
mp ==+ 2.4 i}
M = £0,80 mg =

BolunciieHns1 BLINOJHAIOT B CJICI[leI].[eﬁ mocjie10BaTe/JIbHOCTH

1. BreiObuparor mpubmmkeHHOE 3HA4YCHHWE fi TPOCTOW apUPMETHYECKOH CepeMHBI Kak
HalMEHbIIIEE U3 PE3YJIbTATOB U3MEPEHUH, T.€. f = fimin. B HalleM mpuMepe 3TO 3HaYeHUE PABHO
B =p =32 23 40 .

2. BBIUUCIAIOT YKIOHEHUS & pPE3yJIbTaTOB H3MEPEHUil fi OT 3TOro MpHOIMKEHHOTO
sHaueHus o' B-B U CyMMY 3THX YKJIOHEHHU

[e]l =€+ &+ + &

2 2
3. B kostonke 4 Ta01.2 BBIYHMCIISIOT KBAAPATHI &~ M UX CyMMY [£7].

4. BBIYUCISIOT MPOCTYIO apUPMETHICCKYIO CEpeANHY f - HanOoJiee TOYHOE 10 BEPOSATHOCTH
3HauEHUE U3MEPSIEMOrO yIia.

5. Haxomar BeposATHEHIINME NOTPEHIHOCTH VU KaK Pa3sHOCTH pe3yNbTaTOB OTIEIbHBIX
M3MEPEHHI K OKPYTIIEHHOTO 3HAYCHHS flowgp., T-€., Vi = P — By, X CyMMY [U] = vy + v, + - +
U, ¢ KoHTpoieM [v]=6'n , rtae 0=f-foxp - TOIPEUIHOCTH OKPYIJICHHS CPEIHEro
apru(MeTHYECKOTO.

6. B rpade 6 BBIYMCISIOT KBAZpaThl BEPOSTHEMIINX MOTPEIIHOCTEH Vii M HUX CyMMy
[e]?
[v2] = vZ 4+ v35 + -+ v2 cxouTponem [v?] = [e2] — —.
7. Tlo dopmyne (23) beccens BBIYUCISIIOT CPEAHIOI KBAIPATHUECKYHO MOTPENTHOCTD
pe3ysibTara KaxJ0ro OTASIIBHOTO U3MEPCHHS:

8. Tlo dopmyne (44) HAXOIAT CPEIHIO KBAJIPATHYECKYIO TOTPEIIHOCTH IPOCTOM
apuMeTUIECKON CepPeTNHBI:

_ s

M=r

9. OkoHYaTEIbHBIN PpE3yibTaT 3allMChIBAOT B BUC

ﬁ = Boch. + M.




3ajaya 2. B xaxa0M TpeyrojabHUKE MUKPOTPUAHTYISIIUK (pUC. 1) U3MEPEHO OJMHAKOBO
TOYHO TI0O TPH BHYTPEHHUX TOPHU3OHTAIBHBIX yria (cM. Tabi. 2). BeUHUCIUTH CpPEIHION
KBaJPaTHUECKYIO MOTPEUIHOCTh PE3Y/IbTaTOB U3MEPEHUI KaXKI0TO OT/ENBHOTO yIJia, IPUMEHUB

dbopmyny Deppepo:

[w?]

3n’

m,;=

rae w; = [B] —180° - yrinoBsie HEBSI3KH B TPEYTOJILHUKAX; N — YUCIIO TPEYTOJILHUKOB.

Puc. 1. Cxema ceTu MUKPOTPHAHTYIISALIUN

Tabmumna 2

OO6paboTka pe3ysbTaTOB YITIOBBIX U3MEPEHUIM B MUKPOTPUAHTYIISILIUU

Homepa TpeyrojbHMKOB ¥ 3HAYEHUSI U3MEPEHHBIX YTIIOB
Ha3Banus yrinos
1 2 3 4 5
S 80° 07,7 74° 21,6 36°39,2° 39° 17,4 69° 49,6’
Bo 50 58,3 64 355 71 49,6 96 15,8 36 39,2
B3 48 53,1 41 01,8 71 32,6 44 26,1 73 32,4
] 179° 59,1 179°58,9 180°01,4’ 179° 59,3 180° 01,2
wp =Zp-180° -0,9 -1, + 1,47 -0,7 +1.2
o’ 0,81 1,21 1,96 0,49 1,44
- 22t 0,394 = +0,63’
N TR et

3agaya 3. B T€010IMTHOM X0/1€¢ paBHOTOYHO U3MEPEHO 1 1 TOpU30HTATBHBIX YTIIOB, KaXKIbIH
CO CpeJIHEN KBaJIPaTUUECKOM MOTPEIIHOCTBI0O Mp==0,5". OnpenenuTs CpeIHIo KBaIpaTHYECKYIO
Y TIPEJENIbHYIO IOTPEIIHOCTH CYMMBI 3THUX YIJIOB.



HUmeem dpyakmmio u =Y 8 =1+ By + Pz + -+ B11.

ou
YacTHEBIE IIPOU3BOJHBIC €€ I10 KaXKI0OMY U3 apryMCHTOB PAaBHbI % = 1.

Torna m, =myz = mgvyn = 0,5V11 = £1,66
M Aypep=2my, = 21,66 =~ £3,3".

3amaya 4. 'opu3oHTaNBHBIN Yo S (cM. puc. 2) uamepeH TeoaonuToM 2T30 ogHUM MOTHBIM
MPUEMOM CIIOCOOOM  «rmpuemMoBy. OTmpenenuTs CPEeIHIOK KBaAPaTUYECKYI0 IOTPEIIHOCTh
cpenHero apu(pMeTHuyecKoro U3 3Ha4eHU Pe3yabTaTOB U3MEPEHUN yIiia B MOIyIpUeMax, eCiu
CpedHsisi KBaJpaTHYECKasi MOTPEIIHOCTh OTCYETOB MO JUMOY coctaBmia My==+0,5". pyrumu
MOTPEITHOCTSIMH ITPEHEOPEUb.

3HaueHue yria B MOJyMpUeMaxX BRIYHUCISIOT 10 (hopMyam:
BL=c,—ay; Br = Cgr — ag,

raec.', Cr', aL', ar' - OTCYETHI IO TOPU3OHTATILHOMY KPYTY IpU BU3WpOoBaHUU HA TOUKK C 1 A
IIpU MOJIOKEHUH BepTHKaIbHOro Kpyra ciesa (KJI) u cnpasa (KIT).

Puc. 2. Cxema HaOmroaeHuit

BeposTHelinee 3HadeHne TOPU30HTAIBHOTO yIJla M0 pe3yibTaTaM, MOJyY€HHBIM B KaXX10M
MOJIyTIpUEME, BBIYHUCIISIOT 10 popMyIie

2

_BtBr_ca-atcg—ap_ 1, 1, 1, 1,

Bep. > > —=§CL—§GL+§C£?—§GR-
Ha ocnoBanuu ¢opmyn (39) — (42) 3anumiem
= (1)2 — 05 |42 = 405
m,B’cp. —_— mO 2 - ) 4 - =Y .
OTy e 3a7a4y pelM HHaJe.
1. OnpenenuM CpelHIOI KBAJAPaTUYECKYI0 MOTPEUIHOCTh Pe3yIbTaToB

M3MEPEHUH yriia, MOTYyYeHHbBIX B KaXKIOM MOIyIpUeMe



mg =mZ+mé, w0 mgy=m;=my= %05
TOrIA
mg = myV2 = +0,5V2

2. Tlo dopmyne (42) BBIYMCIUM CPEAHIOID KBaIPATUYECKYIO IMOTPEIIHOCTh CPEAHEro
apuQMEeTUYECKOTo 3HAUCHHUS yIJa, MOJYYeHHOTO U3 PE3YyIbTaTOB B KAXKIOM IOJIyIIpUEMeE:

m 0,5v2 ,
my, =T _V2_ oo
PNz W2

3amaya 5. BblUMCIUTh CpeAHIO KBAJpPaTHUECKYID M MPEAENbHYIO IOrPEIIHOCTH
MIPEBBIIICHUS], OMPEEICHHOr0 Ha CTAHIMHU IPU TE€OMETPUUYECKOM HHUBEIHMPOBAHUU IO JBYM
CTOpOHAM HUBEJIMPHBIX HIAIICYHBIX PEeK, eCIIu:

- LIeHA JIeJICHUS Kbl peiku  u = 10 MM,
- cpeaHss KBaJpaTuyecKasi MOrPEeUIHOCTh OTCUYETA M0 perke My ==+ 1 MM.
JpyruMu mOrperrHOCTSIME TPEHEOPEYb.

[IpeBbllieHHE BHIYUCIAIOT IO PopMysam:

h* + h*

h‘l — a'—l — b'—l; hK — al(' — bl(‘; hcp — 2

rae a‘, b - oTcueTHl 110 YepHBIM CTOPOHAM PEEK, YCTAHABIMBAEMBIX B 3aJHEH U MEpeIHEl
TOYKaX HUBEIMPHOTO X0/1a;

a", b - To ke, MO KPAaCHBIM CTOPOHAM pEEK.

[Tepenuiem nocneaHow GopMyIy B BUIE

L, o_@mbia bt 111
p. = 2 T4 TP TR TRh

CornacHo popmynam (41) — (44) umeem

1) 1
Mpep. = My (E) = 1um 41 = +1uwm;

Ahnped. = th,cp. = 12, um.

3anmava 6. BEraucanTh CpeHIO KBaAPaTHIECKYIO0 TIOTPEITHOCTh PE3YNIbTaTa ONpeaeIeHUs
IMPEBBINICHUA CcIIocoooM TPUTOHOMECTPUYCCKOT'O HUBCIIMPOBAHUA, €CJIN MPEBBIIICHHUE BBIYUCICHO
o ¢popmye

h=h+i-1, (80)

rme h =dtanv, d = 153,84 M — ropu3OHTANbHOE TPOTOKEHHE JHHUUA MECTHOCTH,
M3MEPEHHOE C OTHOCUTENIbHOW morpemHoctsio 1:2000, v = + 313" - YTroJl HaKJIOHA JIMHUHU
BU3UPOBAHUS, U3MEPEHHBIN CO CPEIHEH KBaIpaTHIeCKOW MOTPEUIHOCTRI0 My = +0,5", 1= 1,47 M —
BbICOTa pUOOpa (Te0A0NINTA), U3MEPEHHAs! ¢ orpeHocThio M; =+ 0,002 M.

1.Berunicnum  mpeBbimienne: h =dtanv +i— 1 = 153,83-0,05620 + 1,47 — 2,00 =
+8,12 m.



2. OmnpenenuM yacTHble Mpou3BojAHBIE (yHKIMK (78) MO KaXaOMy U3 apryMEHTOB:
oh _ o, 0 0h__d Oh_ g oh_ 4
ad v (cosv)2’ ai <’ al '

3. Ha ocnoBanuu gopmynsr (38) 3anumiem

m 2
— -t 2 (—V > 2 2,
mp, \/(md anv)? + > (c0s )2 +m; +mj
rie p = 206265 =3437,75 = 57,2958’ - paauan.
md_L_ _L_153,84_
4. Cyserom == =00 Ma = 0 = Jo00 — £0077 4
BBIYHCITAM

mp, =+/(4,32-1073)2 + (22,4-1073)2 + (5-1073)2 + (2 - 1073)2
=1073,/18,66 + 501,8 + 25 + 4 = 23,4- 1073 = +0,023 .

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

2.

3anaua 7. B tpeyronsauke ABC (puc.3 ) paBHOTOYHO U3MEPEHBI TPH yIIIa f3, ¢, Y U CTOPOHA
AB = ¢. Onpenenuth JJIMHBI CTOPOH & W D, cpeiHHe KBaJpaTHUYECKHME W OTHOCHTEIbHBIC
MOTPEIIHOCTH 3TUX CTOPOH, €CIIH: CpeIHUE KBaJPaTHUYECKHUE MOTPEHIHOCTH pe3yIbTaTOB
U3MEpEeHUH YIiIoB paBHBI My = M, = m, =+0,5"; oTHOCHTENbHAs HOTPEIIHOCTH pe3yJbTaTa
HU3MEpPEHHS CTOPOHBI C cocTaBmiaa Me - ¢=1:2000.

Puc. 3. K pemienuto TpeyronbHuKa

Hcxonnnie AaHHBIC, PC3YJIbTATLL BBIYMCIICHUH U OIleHKA TOYHOCTHU IMPUBCJCHLI B Tabm. 3.

Tabmuma 3
Penienue TpeyroipHuka
Ne Pesynb- ITo- Vpas- Cunycel J{nmHeI
BEp- TaThI W3- npaB- HEHHbIE yTJIOB CTOPOH Mg, mq
IIH MEepEeHUN KU YIJIBI d, m MM d
yTJIOB g
C(y) 58 14,7 0,2 58 14,5 0,85028 156,82 78 1:2000
B () 62 52,1 0,2 |6251,9 0,88993 164,13 84 1:1950
A (o) 58 53,9 0,2 |58 53,6 0,85621 157,91 81 1:1940
3 18000,7 |-0,7 180 00,0 Aw =1,0V3 = +1,7
@ +0,7 w :
vp=—3 = -0,2




OcHoBHBIE (OPMYITBI:

a=—sina; b=—sinf; (81)
siny siny

Inb =Inc—Insiny + Insin g, (82)

Ina =Inc—Insiny + Insina. (83)

HponH(bQ)epeHquyeM ypaBHeHus (82) u (83):

dc cos d cos d
db _ de _ cosy dy  cosf df, (84)
b c siny p sing p’
da dc cosy day cosa da

2= sy ptema o (%)
Ha ocnoBanuu dopmyn (27) — (40) 3anumem:
2 2 2 2
(%) = (%) + (ctg y%) + (ctg B %) ; (86)
() = (2 + crar )+ (cea a2 )

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

(%) = (gom0) + (0619035) +(05125050) = (5ox)
b/ —\2000 ) 3438 773438/  \1950/ ’
m,
— = + .
- =Tozg’ ™ +0,084 x;

Mg\ 2 1 \? 0619052 0 0,5 \° 1 \?
(%) = (5o00) +(06195355) +(06035355) = (1335) -
mg 1
= a5 Mg = £0,081.
38.;!21‘18. 8. OHpe,Z[eJ'II/ITB Cp€aAHUC KBAAPATUICCKUC ITOI'PCIIHOCTH
- Pe3yJbTATOB OTIEIbHBIX U3MEPEHHUI;
- CpeI[HI/IX apI/I(l)MeTI/I‘{eCKI/IX 3Ha‘leHI/II>'I n3 pCSy'J'IBTaTOB I[BOP'IHLIX paBHOTO‘{HLIX
U3MEPEHUH IJIMH CTOPOH TEOIO0JIMTHOTO X013,
- OTHOCHUTCIIbHBIC HOFpeH_IHOCTI/I OTUX CTOpOH.
Hcxonanble naHHbIE 1 MaTeMaTH4YecKas 00paboTKa pe3ynbTaToB U3MEPEHUI IpeICTaBIECHbI
B Ta0x1. 4.

Tabmauma 4
OrneHka TOYHOCTH PE3yIbTaTOB JBOMHBIX PAaBHOTOUHBIX U3MEPEHUN
Pe3ynprarhl
st TN PP P PR PER R
2 g I npavo | o6parno e M v

1 2 3 4 5 6 7 8 9
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
5 174,56 174,69 174,625 | -13 169 |-85 72,25 1:5800
6 125,51 125,26 125,235 |- 5 25 |-05 0,25 1:4200




Mg = 46, lcM [ 1= |-27 [307 | 0,0 185,50 -

-4,5¢cMm
m; = +4,3cm I[d]| 27 KonTtpois :

Micp. = +3,0 cm [ldi] 35 [d?] = 185,50

O06paboTKy pe3yabTaTOB U3MEPEHUH BBIMOIHSIOT B CIEAYIOLICH MOCIeI0BATEIbHOCTH.

1. B komonku 2 u 3 TaOuuipl 4 BBINKUCHIBAIOT U3 TIOJICBBIX KYPHAJIOB pPE3yiabTathl |
WU3MEPEHUM IJIUH CTOPOH.

2. Boramcnsitor cpepnue apudmerndeckue 3HadeHus (| o) u3 pesynpratoB | m3mepenuit
Ka)KIOW CTOPOHBI B MPSMOM M 0OpaTHOM HaIlPaBJICHUSX:

_ lnp}mo + lo6pamH0
Ly = > :

Y 3aMKCHIBAIOT UX B rpady 4.

3. Haxomar pasnocta d = L,p500 — Logpamno (TPada 5) m ux cymmy
[d] =d; +d; +d3 + -+ dg.

4. TIpoBepsitot BeinosiHeHue yenosus | [d][<0,25[|d|];

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

VYcnoBrue He BBIMOJHEHO, 3HAYUT OIEHKY TOYHOCTH PE3YJbTaTOB M3MEPEHHH CleayeT
BBITIOJHATH 110 hopmyitam (73) — (75).

5. BBIYHCIISIOT BETUUMHY CHCTEMATHYECKOH MOrPEHIHOCTH pa3HocTeii d:

[d] —27
=—=—=—45cum.
n 6
6. B rpady 7 samuceiBaroT pasnoctd d° = d - 6, cBOOOAHBIE OT CHCTEMATHUYECKOM

MOTPENIHOCTH 6.

7. KBagpats!l pasHOCTEH d*?, ux cymmy [ d'? | saHocsT B rpady 8, KOHTPOJIHMPYS 3HAYCHUE
CYMMBI 110 (hopmyIie

, d]? 27
[d?] = [d?] — % =307 — == 307 — 121,5 = 185,50.

8. ITo dhopmynam (73) — (75) BEIMUCISIOT CpeTHUE KBAAPATUIECKHIE MTOTPEITHOCTH:

- pa3HOCTEW pPe3yJabTaTOB JBOMHBIX PABHOTOYHBIX U3MEPEHUN

_ |laz _18s50 _ .
N P

- Pe3ynbTaTOB OTIAEIbHBIX U3MEPEHUN

m d? 6,1
d [d7] =—=+43cu;

"z 2D V2

m,;




- cpemHUX apu(METHYECKUX 3HAYCHUH W3 Pe3yNbTaTOB JBOWHBIX
PAaBHOTOYHBIX U3MEPEHUMN
m, 4,3 430
Mycp, = —== = 13,0 cm.
V2 V2

9. B rpade 9 3amuchiBalOT OTHOCUTENBHBIE MOTPEIIHOCTH PE3YJIbTaTOB H3MEpEHUil,
BbIUKCIIsIEeMbIe TIO (hopmyIie

ml,cp./lcp. =1 (lcp./ml,cp.)

3agaga 9. B TeoqoaMTHOM XOJI€ PAaBHO TOYHO M3MEPEHO CEMb TOPH30HTAIBHBIX YTJIOB
JIBYMs TIOJTYIPUEMaMH KaXXIbIi 1 TOJXY4eHBl PE3yJbTaThl 3TUX U3MEPEHUH friu fLi, TA€ Pri—
3HAYEHHS YIJIOB, MOJYYECHHBIX B IEPBOM IOJIYIPUEME — IPH MOJI0KEHHH BEPTUKAIBHOTO Kpyra
teogonuta crpasa (KII); AL i — 3HaueHUs yIJIOB, MOJYYSHHBIX BO BTOPOM HOJYIpHUEME — IPH
HOJIOKCHUH BEPTHKAJIBHOTO Kpyra teoponuta ciesa (KJI); i =1, 2, 3,..., N - HOMepa yIioB U HX
YHCIIO.

Onpenenuts cpeHAE KBaIPaTUUECKNE IOTPEIIHOCTH:
Mg — pE3yabTATOB U3MEPEHUH YIJIOB B IIOJIYIIPUEMAX;

Mg cp.~ CPEIHUX apU(PMETUYECKUX 3HAUCHUH YITIOB B IPUEMaX — [0 PA3HOCTSIM Pe3yIbTaTOB
JIBOMHBIX PaBHOTOYHBIX U3MEPEHUH YIJIOB B NonynpueMax. Pemenue npeacrasieHo B Taduuie S.
BpIuncieHus BBIIOJIHAIOT B IIOCIIEI0OBATEIbHOCTH, YKA3aHHOM IS IIPEAbIIYIIEH 3a1a4u.

Tabmuna 5

OrneHka TOYHOCTH PE3yIbTaTOB U3MEPEHUS TOPU30HTAIBHBIX YTJIOB

Pe3ynbprarhl U3MepeHuin OcHoBHbIE (GOPMYIIBI U
g 2 BCIIOMOT'aTCIIbHBIC
E | 1 i~ d BBIYHCIIEHHS
o —
2 HOJIyTIPUEM MOJIyTIpUEM =fr— pL
o
= Br BL
1 2 3 4 5 6
1 179'56,9 179'56,2 +0,6 0,36 | 1. Ycrnoaue:
2 179 58,1 179 58,9 -08 0,64 I[d]] < 0,25 [|d]]
3 180 01,2 180 00,4 +0,8 0,64 | 1,0'=0,25-4,0'
4 180 08,5 180 08,0 +0,5 0,25 | 2.
5 179 46,9 179474 -0,5 025 | . _ [[€f]_ |254
g 2n 14
6 202 37,8 202 38,0 -0,2 0,04
=,/0,181
7 179'43.4 179 42,8 +0,6 0,36 = 40,43’
my ==+ 0,43' [ 1=2 +1,0 2,54 | 3.
_ Mg _ :
Mpep. == 0,30' I[d]] +1,0 Mgep. = 5 = £0.30
[1d]] +4,0




1.5 HepaBHOTO4YHbIE H3MEPEHUS

1.5.1 Obwan apugpmemuuecxkan cepeouna. Beca pesyromamoe usmepenuii

[Tycth umeercs pusndeckasi BeaIu4nHa (yroi, OTpe30K JIMHUH, IPEBBIIICHUE U T.I1.), TOYHOE
(ucTuHHOE) 3HA4YeHHEe KOoTopod paBHo X. Ora BCJII/I‘II/IHa u3mepena pasHotoyHo N pas

HECKOJIbKUMU CEPUSIMH U MOJYYEHBI PE3YIbTAThI IJ 9THX U3Mepenuit. 3nech | = 1, 2, 3,..., K -
HOMEpa CepHii U3MEPEHHIA 1 UX YKcio; J =1, 2, 3,..., Nj — HOMepa U3MEPEHH B KAXKIO0H CEPUU U UX
YHCIIO.

IIpumeM, 4TO 4UCIIO U3MEPEHUM N; B KaXKI0M CEPUM HEOUHAKOBO, T.€.
Ny # Ny # N3 F - F N. (88)

OO003HaYMM CpENHIOI KBAJIPAaTUYECKYIO IOTPEIIHOCTh PE3yIbTaTOB I-(') PaBHOTOYHBIX
u3MepeHuil yepe3 y. B kaxxaol cepuu MOXKHO ONpeAesauTbh Hanbosiee TOUYHOE no BEPOSTHOCTH

3HAYCHHUE pe3yjbTara Xj, Kak cpeaHee apu(METHUECKOEe M3 Pe3yIbTaToB | PaBHOTOYHBIX
U3MEPECHHUIA:
lgl)+lgl)+l§1)+---+l,(111) )
xl = )
ny
(DD Py @
xz - ny 'y (89)
@06 000 0006 200 S0 0 S ee S0 e Ill;
1941894159 44159
X = e ’ )

" UX CPpCAHUC KBAAPATUYCCKHUEC ITOTPCITHOCTH

m, = My =—; =+; My = —. (90)

H .
Vny !
BenuuuHbl Xj - PE3yJbTaThl HEPABHOTOUHBIX M3MEPEHUH, 111 KOTOPBIX

my 7‘—'m2 :/:m3 7‘—'"‘7‘—'mk (91)

no yciosuio (88). Bo3Hukaer 3aaua, Kak 1o pe3yibTaTaM X;j HEPaBHOTOUYHBIX U3MEPEHUIN
HaiTh HanboJiee TOYHOE TI0 BEPOSTHOCTH 3HAYCHUE U3MEPSEMOU BETUIUHBI X.

Tak kak Ij(l) - pe3yabTaThl paBHOTOYHBIX M3MEpPEHH, TO BeposTHeee 3HaueHne Xo U3
ATUX PE3yIbTATOB PABHO

A LSO (SO [ [ N [ B L [y )

XO — 1 2 nq 1 2 ny 1 2 nr (92)

nit+nz+nz+-+ng

B cBoro ouepenp,

O O R S A

x1 " nl;

1(2) 1(2) 1(2)+ +l(2):x2-n2; (93)

l(k) l(k) l(k)+ +l(k):xk-nk;J

C yuetom (93) paBenctBo (92) nepenuiieM B BUIE

X1 N1+XNy+x3 N3+ +XEp N
nit+nz+nz+--ng




ny +n, +nzg+--+n, =N,

O603HauuB
(95)
MOJTy4YUM
[xgmgd _ [xgngl
Xy = = : 96
0 [n] N (96)
N3 Beipaxkenus (90) BuauMm, 4To
_ MZ _ #2 ] . #2
nl_m%r nZ_m%' rnk_mlzc (97)
[loacraBum 3Hauenus it N B paBeHcTBa (94), (97):
2

X1 2+x2 2+ +.X'k_2

— 1 2 k

Xo=—u oz (98)
mZ 3t w2
Benuuunbl

12

— =P 99

wz = Pi (99)

HA3BIBAIOT 8ecamu PE3yJIbTaTOB X; HEPaBHOTOYHBIX H3MEPCHHU
C yuerom (99) BeIpaxenue (98) npumer BUi
X1'P1+Xa Dot +xp P _ [pox] _ X XD (100)
bl Zipi’

XO =
pP1t+p2+--+pg

Bemuuuny Xp , Berauciasemyto no dopmyne (100) Ha3wpBalOT obwell apugmemuueckori
cepeOuHoll, CpeOHUM 8eCOBbIM, NN CPeOHeB36eUleHHbIM 3HAYeHUeM OTIPEesIeMON BETUYUHBI U3

pEe3yJIbTATOB HEPABHOTOYHBIX U3MEPEHUM.
Benuunna obmieii apudmMeTnueckon cepeiMHbl He U3MEHHUTCS, €CJId BCE Beca U3MEHUTDH B
OJIMHAKOBOE YHUCJIO pa3. DTHUM CBOWCTBOM CIIEYET MOIb30BATHCS ISl YIPOUIEHUSI BBIUMCICHUMN.

Ha npaxTuke o011yto apuMeTHUECKYI0 CEpeMHY Yallle BCEro BBIYUCISIIOT Mo (hopmyie
(101)

_ o e
Xo=x +0p

KOTOpAas MOJIy4eHa U3 CIEAYIOLIUX PACCyKICHUMN.
B psany pe3yabTaToB Xj HEpaBHOTOUHBIX U3MEPEHUH BbIOEpEM HauMEHBLIHI 110 a0COMIOTHON

BCIIMYUHC U HpI/IMeM €TI0 B KAQ4CCTBC HpI/I6J'II/I)KeHHOFO 3HAYCHU I/ICKOMOfI BCJIIMYHHBEI, T.C.
(102)

x' = Ximin-
O06pazyeM pa3HOCTH
g =X —Xx. (103)
YMHOXHB 00€ 9aCTH 3TOTO PAaBEHCTBA HA COOTBETCTBYIONIHE Beca P , MOIyIUM
Pi & =DPi X~ DX, (104)
Haiinem cymmy ypaBHenuii (102) u paznenum ee Ha [ P |
lored _ ol _ 0 (105)

[pi] [p:]



[pixi] _
Ho bl Ko

[pi-&il
[p:]

torma X, =x + , T.e. moiydena ¢opmymna (101).

1.5.2 Cpeonas keaopamuuecKkas noZpeuiHoCHb eOUHUYbL 8eCa

Ha ocnoBanuu ¢opmyisl (99) MOXKHO cenaTh BBIBOJ, UTO Beca pPe3yJIbTaTOB U3MEPEHUHN —
HOJIOKHUTEIbHBIE YUCIIAa, OOpaTHO IMPONOPLMOHAIBHBIE KBAaJgpaTaM CPEIHUX KBaJApaTUYECKHX
HOTPEIIHOCTEN 3TUX PE3YIIbTATOB.

[Tycte B paxy pe3ysbTaTOB M3MEPEHHMH X; CYLIECTBYET TaKOW Xj , BEC KOTOPOrO paBeH
enunuue, T.e. Pj = 1.

Torna

2
_ ¢ 2 — 2. —
pj—m—jz_ u pt=mg;op=m;. (106)
Benvuuny p = m; Ha3bIBAIOT cpeoHell K6aopamuiecKol no2peumnocmopio eOunuybl 6eca
WIN CpPeIHEN KBaJPaTHYECKOW IOTPEIIHOCTRIO Pe3yJbTara W3MEPEHHs, BeC KOTOPOro pPaBeH
CIIUHUIIE.

N3 Beipaxenus (99) BUIHO TaKKe, YTO

u= mi\/E (107)
niin
u? =mipy =mip, = =mip,, (108)
PL_mi. Pz _ M5, . Pkei_ Mk
p2 mi’ ps omi’  opk ompy (%)

1.5.3 Cpeonsa keadpamuueckas nozpewtHocms u gec oouiell apughmemuueckou
cepeounl

IlycTh X1, X2, X3, ... , Xn— PE3YJIBTATHl HEPABHOTOUHBIX U3MEPEHUN; P1, P2, P3, --. » Pn — BECA
ATUX PE3YyIbTATOB.

Torna
_ [px] _ paxatpaxatpsxstotbnxn _ P2 P2 D3 . Pn
Xo =" P1+Do D3+ Dn P T e e e
(110)
O603HaUNM % =k;,tne 1=1,2,3,...,n C yuerom obo3HaueHus popmymna (110)
IPUMET BH]T
XO == k1x1 + kzxz + k3x3 + -+ knxn. (lll)

CornacHo ¢ (42) MOXHO 3aIucaTh



M§ = mg = kim? +kims + -+ kim;, = [zT]ml + -+-Wm2 +[ =m m3 + - +Wm,21.

Ho p; -m? = u? torna

2 2 Y 2
Moz _ Kpitu [Z;z]‘zi‘ U0 _ u[ [p] _HK (113)

nJIn

- _F
M, = — (114)

T.€. CPeOHsIsl K8AOpamuieckas nocpeuHocms obwell apupmemuueckoll cepedunsvl pasHa
OMHOHOUWIEHUIO CPeOHell K8AOPAMUYECKol NOSPEUHOCIU eOUHUYbL 8eCd K KOPHIO K8AOPAMHOMY
U3 CYMMbL 8€CO8 Pe3YIbMamos usmepeHuil.

Ha ocnoBanuu popmyn (99) u (114) umeem

] (119

TakuMm 00pa3zoM, gec obwell apupmemuueckori cepeouHvl pageH Cymme 8eco8 pe3yibmamos
HEepagHOMOUHBIX USMEPEHU, U3 KOMOPbIX OHA onpedeiieHd.

1.5.4 Botuucnenue cpeoneii Keaopamuueckoli OZPeutHocmu eOuHUYbl eeca

PaCCMOTpI/IM CITIOCOOBI BBIYUCIICHHUS CpGI[HGfI KBaﬂpaTquCKOﬁ MOrpeIIHOCTU CAWHUIBI
BECa, IPUMCHACMBIC B reoAe3n4ecKomn IIpaKTUKE.

1. Beoluucnenue u TOpU  YCTAaHOBJIEHHMM BECOB 10 HU3BECTHBIM  CpPEAHHUM
KBaJIpaTHYECKHUM MOTPEIIHOCTSM M Pe3yabTaTOB U3MEpEeHUil. Beca pe3ysbTaToB u3MepeHnit

B 9TOM CJIy4a€ yCTaHaBIIMBAIOT M0 GopmyIie
C

2
Pi=1z=mz (116)

)
m; m;

B KOTOpOﬁ KOBCI)(I)I/ILII/ICHT C Ha3HA4YacTCs C TaKMM PaCUYCTOM, yTOOBI 3HAYCHHUS BECOB Pi
OBLIO OJIM3KUM K enuHuile. Torma M BBIYUCIIAIOT U3 BBIPAKCHUA

= (117)

2. Boruncinenne M 110 U3BCCTHBIM CPCIHUM KBAIPATUUCCKHUM IMOTPCITHOCTAM U BECaM
OIHOPOJHBIX PE3YJILTATOB I/I3MCpCHHI>'I BBITTIOJIHATOT I10 (I)OpMyJ'IC

y= [l (118)

n
roe 1=1,23,...,N;, N—49KrCI0 U3MEPEHUH, UIT KOTOPbIX U3BECTHBI M; U .

3. BpluncieHue g4 Mo M3BECTHBIM HCTUHHBIM CIIy4alHBIM MOTpemIHoCTIM A;  (yHKIuUi
M3MEPEHHBIX BEINYHH U UX BecaM i

u= [ (119)

n

Hcmunnvle cnyyaiinple nozpewtHocmu (YUKYuil pe3yibsmamos usmMepenuil Ha3vléarom
HeeA3Kamu 1 0003HAYAIOT!



a) f/g— yrijioBas HEBA3KaA B 3aMKHYTOM MHOI'OYT'OJIbBHUKE, BhIYHUCIACMAs 110 q)OpMYJ'Ie

fp = Xi=1 B — 180°(n — 2), (120)
re N — 9UCiI0 BHYTPEHHUX YIJIOB MHOTOYTOJIBHUKA, fi - pe3yJbTaThl H3MEPEHUH YIJIOB;
0) w - yriaoBas HEBS3Ka B TPEYTOJIbHUKE, KOTOPYIO HAXOAT U3 BBIPAKCHHS

w=Y3, B —180°, (121)
rae fi - pe3yibTaThl UBMEPEHU BHYTPEHHUX YIJI0B TPEYTOJIbHUKA;

) fxufy, -HeBA3KM B IPHPAIIECHUIX KOOPIUHAT HOJIUTOHOMETPHYECKHUX MU TEOJOIUTHBIX
XO/IOB, OIpeieNiieMbIe TI0 (hopMyIam

fx = ZAX - (XK - XH) u fy = ZAy - (YK - YH)’ (122)

rae AX u Ay - BBIYMCIICHHBIC TIpUpAIeHUs] KoopauHat, X, Yx u X,, Y, - KOOpJIHUHATHI
OTIOPHBIX T€0JIE3MYECKUX IMYHKTOB B KOHIIE U HAYaJle X0/1a;

r) f,— BbICOTHAs HEBsI3Ka HUBEIMPHOTO X014, 3HAYECHHE KOTOPOM BBIYUCIISIOT 110 (hopmyIie
fh = Z h — (HK - HH)I (123)

rae h — 3HadeHWs CpeAHMX MpPEBBIEHHM Ha craHuusaxX; Hy, Hy - BBICOTHBIE OTMETKH
pENepoB B KOHIIE M HavaJle HUBEJIMPHOTO XO1a.

4. BrruucieHue M 110 BepOHTHeﬁMHM INOIrpCIIHOCTAM L PE3YJIbTATOB HSMCpCHHﬁ, T.C. II0

BHYTpeHHeﬁ CXOOUMOCTH PE3YJIbTATOB

u= [l (124)

n-1
roe i=1,2,3,...,n — HOMepa U YKHCIIO U3MEPEHHI, Pj— Beca pe3ysIbTaToB.
1.5.5 Bviuucnenue 6ecoe (hynkuuii He3a8UCUMBIX APZYMEHM 08
Nmeem ¢yHKIHIO

F= f(xli le X3, Y xn) (125)
¥ BECA apIYMEHTOB Py, Px,ys Pxyr " 1 Py

Ha ocrHoBanuu ¢hopmyssr (39) MOXKHO HarmcaTh
2 _ a_f)z 2 (a_f)z 2 (a_f)z 2 4. (a_f)z 2
mF_(ax1 my, + P my, + oxs my, +-++ oxn my, - (126)
Paznenum 06e yacTu 3TOro paBeHCTBA Ha pz:

2
mE _ 6f) mx1 (6f) me (af) x3 (6f) My
2 (axl 2 T\ 2 T Gn +o 1 (5) o (127)

2
ue
", YYUTEBIBasA, 4TO Pi = 2 , OKOHYAaTCJIbHO 3aIlluIIcM

P—lpz(a—f) L +(af) L. ++(af) = (128)

0x1/ Py, 0x3/ Py, Xn/  Pxp



1.5.6 Ilopaook mamemamuueckoit 00padbomKu pe3yiomamoe HepasHOMOYHBIX
usmepenuil

3amaya 10. Ilycth, mist onpeneneHus BHICOTHI TpyHTOBOro pernepa Ne29 (cm.puc. 4) oT
dbyHnameHTanbHbIX perepoB Ne 23 24 u 43 1o ompenenseMoro perepa IMpOoJOKEHO TPH
HUBEJIHUPHBIX xo1a. TpedyeTcs mo pe3yiabTaTaM TpeX HEPaBHOTOYHBIX 3HAYEHU BBICOTHI perepa
Ne29 nmomyunTs HanboJIee TOYHOE 3HAUCHUE BBICOTHI 3TOTO perepa. BICOTHI HCXOIHBIX PEIEepPOB
cuuTath 6e30mnO0uHbIMU. VIcX01HBIE TaHHBIE U PE3YJIbTAThl BEIUMCICHUM PUBEACHBI B TA0I. 6

n.
Tabauua 6
Hcxonnsle nanHble
Homepa xonoB BbicoTnl penepa Ne 29 Hij, m Yuciao cTaHOUA B X04aX n

1 403.895 4

2 403.883 7

3 403.890 5

Puc. 4. Cxema xo006
Tabnuua 7
O06paboTka pe3yabTaTOB HEPABHOTOUHBIX U3MEPEHUI
Homep iﬁﬁé’;ﬁl C”IFIEE{CIJIII/(I)I/I o | 5] e | " 2%
XOMOB 1 | 29 Hi, m n MM | MM MM | MM
1 2 3 4 5 6 7 8 9 10

1 403,895 4 2,50 |+12 | +30,0 360,0 5 +12,5 62,5
2 403,883 7 1,43 |0 0,0 0,0 -7 |-10,0 70,1
3 403,890 5 2,00 |+7 |+140 98,0 0 0,0 0,0
H 403883 |5 593  +19  +440 4580 -2 2,5
Ho 4038904 | 1325
Ho, 403,890 u==x81mm; My= 133 mm; my = 12,6 uu;
5 +0.,4 MM Hyg = 403,890+ 0,033 m




OO0paboTKy pe3ylbTaTOB HEPAaBHOTOYHBIX HM3MEPEHUN BBIOJHSIOT B  CICAYIOIICH
MOCJIEA0BATEIBbHOCTH

1. B rpade 1 Tabmn. 7 BEIMUCHIBAIOT U3 Ta0JI. 6 HOMEpa HUBEIUPHBIX XOJI0B (CM. pHC. 4), B
rpade 2 — BbICOTHI periepa Ne29, nmosrydeHHbIC TTPH MPOJI0KEHUH HUBEJIIMPHBIX X0J10B 1, 2, 3.

2. Beibupatot npubmmkenHoe 3Hadenne H BeicoTsl penepa No29 kak Haumensinee u3 Hj,
1.. H = Hi min, B HameMm cinyuae H™ = 403,883 m.

3. B rpady 3 3aHOCAT YKCI0 CTAaHIIMMA N B K&KIOM HUBEITUPHOM XOJI€.

4. B yerBepTO#l Tpade 3anmuchIBalOT Beca P pe3yabTaToB M3MEpEeHUH Ui KaXKA0Tro X0/a,
BBIUKCIISIEMBIE TIO (hopMyIie

pi == (129)

ni

rae A = 10 - xoaddunmeHT, 3HaYCHUE KOTOPOrOo BBIOMPAIOT TaKUM OO0pPa3oM, YTOOBI
BEJIMYMHBI BECOB ObLTN OJIM3KUMHU K CIAHHHUIIC.

®opmyna (129) nonydeHa U3 caeAyoOmMUX paccyxaeHuil. Cunrtas pe3yabTaThl OIpeIeIeHus
IPEBBIICHUST N Ha KaXJ0# J—il CTaHIMM PaBHOTOYHBIMH, IIPUMEM B KauecTBE BECOB j ITUX
pe3yJIbTaTOB YKCIIO A, T.C.

2
u
A=p, == 130
Pj = (130)
rae My — CpCaHAA KBaApPaTUICCKaA MMOrpCuIHOCTD OIMPCACIICHUSA HpeBI)IIHCHI/Iﬁ Ha CTaHIIUH.
Beca pe3ynabTaToB ompeneneHus BHICOTHI periepa Ne29 B KaKAOM i-M HHUBEIHMPHOM XOJI€
paBHBI

2

b=t (131)

rie m; = mpy/n; - CpelHUEe KBaJApPaTUUYECKHE IOTPEIIHOCTH ONPEJEIECHUS BBICOTHI
penepa No29 B kaxA0M HUBEIMPHOM XOJI€; Nj — YUCIIO CTAHLUUN B KaXJAOM XOJIE.

Ha ocnoBanuu gpopmyn (109) wmoxem 3anucarthb

Pi _Pi My
—===—,
pn A m
2 2
mh mh A_
TKYIA = A—==1 ==,
OTKYZ b m? min n

5. VYxmonenust & = H; — H' 3aHocsrt B rpady 5 Tabm. 7.
2 _
6. B rpadpbl 6 u 7 3anMchIBalOT IPOU3BEACHUS  P;€;, Di&; = Pi€i€; M UX CYMMBI.

7. Tlo dopmyne (101) BeraucisitoT HanbosIee TOYHOE MO BEPOSTHOCTH 3HAYCHHUE BBICOTHI
penepa Ne29:
Hy,=H H' + [pe] 403,883 + 4.0 403,8904
= = —_— = , —_—= , M.
8. Oro 3Hauenue OkpyrsioT g0 0,001 M. BBMUCHSAIOT YKIOHEHHS PE3YyJIbTATOB
ompezeNneHusi BBICOTHI pernepa Ne29 mo KakIOMy XOQy OT OKPYTJIEHHOTO 3HA4YeHHUs OOIei
apudmeTnyeckon cepenuusl, T.€. V; = H; — Hy op. , KOTOpBIE 3aMUCHIBAIOT B Tpady 8.



9. B rpadgax 9 u 10 momyyaroT MpousBeNEHHS DU; U P;UF = p;U;v;, HUX CYMMBI C

2
KOHTpPOJIEM [pv] = 8[pl; [pv?] = [pe?] — % , tme 8 =Hy—Hop =104 MM -

HOTPEIIHOCTh OKPYIJICHUS 00IIel apupMeTHIeCKOi cepeIuHbl.
10. ITo popmymnam (124) wu (114) BEIUUCIAIOT:

- Cp€AHIOI0 KBaAPAaTUUCCKYIO IIOIPCIIHOCTh CAMHHUIIBI BECA

[pv?] 132,6
= = = + .
u \/N 1 > +8,1 mMm;

- CPEIHIOI0 KBAJPATUYECKYIO MOTPEIIHOCTh 00IIeH apudMeTHIeCcKOi cepeHbI

8,1
M, = B = 43,3 MM,

° JIpl /593

rac N — yucio HHUBCJIUMPHBIX XOO0B.

11. CpenHioro KBagpaTHUECKYyI MOTPEHIHOCTh OINPEICICHHS NPEBBIIMICHUM Ha KaxXIou
CTAHIIMH HAXOJST U3 BBIPAKCHHUS

L_B81_ o6
mp, =—==—= 12,6 MM.
"TVA V10
12. Tlo dopmyne my, = £ BBUMCISIIOT CpeHHE KBaAPATHYECKHE MOIPELIHOCTH

Jpi

OIIpCACIICHUA BBICOTHI PCIICPa Ne29 o Ka)XIOMY HHUBCIIMPHOMY XO4Y

8,1 8,1 )
my, = >T0 = 15,1 MM; my, = 143 = 168 MM; my, = 500 = 45,8 MMm.

13. OxkoHuaTenbHOE 3HAaUeHHE BBICOTHI pernepa Ne29 3anuchiBalOT B BUIE

Hao = Hooxp. + Mo = 403,890 £ 0,033 m.



