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Pabouas mporpamma paspaboraHa B cooTBercTBUU ¢ DenepanbHbIM TOCyAapCTBEHHBIM
00pa30BaTeNbHBIM CTAaHJAPTOM BBICIIETO 00pa3oBaHUs MO HamparieHH0 moAarotroBku 20.03.02
«[Iprpo1000yCTpOICTBO U BOJIOMONB30BaHUE» (YpPOBEHb OakamaBpuara) YTBEpPKICHHBIM
npukazoM MuHuctepcrBa oOpasoBaHus U Hayku Poccum Ne 685 or 26.05.2020 r. u
3aperucTpupoBaHHbiM B MunuctepctBe toctuniun Poccuiickoit ®enepanun 26.05.2020 r.,
peructpauoHHbI HoMep No5S8851.

PaGouas mporpamma yTBepAeHa Ha 3acenaHuu kKadenpsl reoge3uu (mportokon 10 ot
25.06.2024 r.)

/e
Bpuo 3aBexyrommuii kadenpoii //[ / (Kynukosa E.B.)

IO AIMUCH

Pabouas nporpaMMa peKOMEHI0BaHa K UCIIOJIb30BAHUIO B y4€OHOM MpolLiecce
MeTOoANYEeCKON KoMHccuel (pakynbreTa 3emieycTpoiicTBa 1 kajgacTpos (mpotokos NelO ot
25.06.2024 r.).

IIpencenaresib METOAUYECKON KOMHUCCHU ; ¢~ (Bukun C.C.)
IOAIIMCH

Penensent padoueit mporpammsbl reHepanbHbiii aupektop OA «CTpolHMHBECTULIMNY
PeBun A.U.



1. O0masi XapaKTepUCTUKA IMCUUIINHBI

1.1. Ileap THCHUILIAHBI

Heabo  kypca  sBusieTcs  oOecreyeHHWE  CTYACHTOB  HEOOXOJMMBIMH
TEOPETHYECKUMH 3HAHMSIMH M TPAKTUYECKMMH HaBBIKAMH B O0JAaCTH TEOPHUH
BEPOSITHOCTEH, MaTEMaTHUYeCKOM CTAaTUCTUKH, METOJa HAMMEHBIIUX KBAaJpPaToOB,
MPUMEHSEMBIX NPHU 00pabOTKE pe3ysIbTaTOB Ie0AS3MUYECKHX U3MEPEHHUH B I'€01e3UUECKUX
CeTAX pa3HbIX KJIACCOB TOYHOCTH; MPHUMEHEHHE IOJYUYECHHBIX 3HAHUM JUISl pELICHHS
MPAaKTUYECKUX 3a/1ad MPUPOI000YyCTPOHCTBA U BOJAOMOIb30BAHMUS.

1.2. 3agaun AUCHUIIINHBI

3agaua NUCIHUIUIMHBL 3aKII0YaeTcss B (POPMUPOBAHHHM BCECTOPOHHE pPa3BUTOTO,
BJIAJICIOLIETO COBPEMEHHBIMU TEXHOJIOTHUSMHU CHEHUATNCTa, OO0JaJAIOIIero 3HAHUIMHU,
YMEHHEM M HaBBIKAMH, HAYYHUTb OOYYAIOIIMXCS TBOPUYECKH IOJIB30BATHCS aIllapaToM
TEOpPUU MaTeMaTUYECKOW O0OpabOTKM TeOoJe3MYEeCKUX H3MepeHuid Ha mnpakTuke. JlaTh
3HaHUS OO0 COBPEMEHHBIX METOAaX, NPHUMEHSEMBIX [UISl OLECHHMBAHUS MOTPEUIHOCTH
re0Ie3MUYEeCKUX U3MEPEeHHI Ha MECTHOCTH, BBITIOJHAEMBIX MPHU MPOU3BOIACTBE CHEMOYHBIX
padoT u penIeHn: CrenuaIbHBIX WHXKCHEPHBIX 33/1a4, TaK Kak Ji00ble u3MepeHusi, Kak Obl
TIIATEIBHO OHU HE BBITIOJIHSINCH, COMTPOBOKIAIOTCS HEN30EKHBIMH MTOTPEIIHOCTSIMH.

1.3. IlpeaMeT AUCUMTLITHHBI

IIpeamMeToM IUCHUIIIMHBI SIBISETCS TEOPETHUYECKHE W TPAKTUYECKHUE METOJIbI

MaTeMaTH4eCKOi 00pabOTKHU re01e3NIeCKUX N3MEPEHUM.
1.4. MecTo TMCHUILIMHBI B 00pa30BaTe/IbHOI MporpaMmme

MecTOo AMCUMIUIMHBI B CTPYKType oOpa3oBarenbHOi mnporpammsbl. b1.0.32
«Teopust 00pabOTKM Teoe3MYECKUX HW3MEPEHU» BXOJWT B BapHATUBHYIO YacTh
00s3aTenbHbIX AucUUIUIMH biok 1. Jlucuumnubsl (MOIynu), u3ydaeTcs B 4 ceMecTpe Ha
OYHOM OTJCJICHHH M Ha 2 M 3 Kypce 3a09HOT0 OTJICJICHUSI.

1.5. B3aumMocBsi3b ¢ IPYrUMH JAUCUMIJIHHAMU

Jns m3ydeHusT IUCHUIUIMHBI W YCBOGHHS Kypca HEOOXOAUMBI KOMIIETCHIIWH,
c(hopMUpOBaHHBIE B PE3yJIbTaTe OCBOCHHUS TAKUX JUCHUILIMH IOJArOTOBKM OakaliaBpa Mo
HanpaBieHuo «IIpuponoo0ycTpoiicTBO M BOJOMNONB30BaHUE», Kak «MHkeHepHas
reosie3us» U « ABTOMATHU3AIIMS T€0e3MUECKUX paboTy.



2. [Inanupyemble pe3yabTaThl 00y4eHHs N0 JUCHHUILINHE

Komnerenuust MHauKaTop TOCTHKEHHS] KOMIIETeHIHH
Kon Conep:xkanue Kon Coaep:xkanue
- KJAcCU(UKALUIO Te0Ae3NYECKUX
M3MEpPEHH, OIMOOK H3MEpeHUd u
MOKa3areyiel TOYHOCTH W3MEPEHUH,
31 OCHOBHBI€ 3aKOHBl W IPHUHIHIIBI
MaTeMaTHIECKOU 00paboTKn
C 5 reo/Ie3NYeCKNX HM3MEpPEeHUH Ha BCeX
I H TBOBATh B
0COLCH yHacTBOBA JTamax pabot o
OCYIIIECTBICHUH TEXHOIOTHUECKIX o
ya MPUPOI000YCTPONUCTBY u
MPOLIECCOB 10 MHKEHEPHBIM
BOJIOIOIH30BAHHIO
OIIK-1 U3BICKaHUAM, IIPOEKTUPOBAHUIO,
- BBINOJNHATH  MaTE€MAaTUYECKYIO
CTPOUTENBCTBY, IKCILTyaTallN 1
00paboTKy re0JIe3NIECKIX
PEKOHCTPYKIIMU OOBEKTOB V1 .
. U3MEpeHuil Ha BceX dTanax padoT Mo
NpUPOA000YCTPOICTBA U .
MPUPOI000YCTPONUCTBY u
BOJIOTIOJIb30BAHUS
BOJIOTIOJIH30BAHHIO
- HMMETh HAaBBIKM MaTEeMaTH4YeCKON
i 00paboTKn reofe3NIeCKIX
U3MEpeHuil Ha BcexX dTanax padoT Mo
IPUPOA0O0YCTPOICTBY u
BOJIOTIOJIH30BAHHIO
- METO/IbI MaTeMaTH4YeCKOu
o0paboTku re0JIe3NIECKUX
3 U3MEPEHUl €  HCIOJIb30BAHHEM
MH(POPMALMOHHBIX TEXHOJIOTHH H
MPUKJIIATHBIX anmaparHo-
Crioco6GeH UCromb30BaTh TIPOTPaMMHBIX CpeacTs B
il HOHAJILHOM JIeSITEITLHOCTH.
WU3MEPUTENIBHYIO U poeccHOHaNLHON e eg gc
- TPUMEHSATH METOJIbI TKHU
BBIYHUCIUTENbHYIO TEXHUKY, pume CTOABI 00Pao
pe3yIabTaTOB re0JIe3NIECKUX
UH(POPMAaIMOHHO- .
U3MEPEHUl C  HCIOJIb30BAHHEM
OIIK-3 | KOMMYHHKaIlMOHHBIE TEXHOJIOTMH B V2 N
. . WH()OPMALIMOHHBIX TEXHOJOTHHA W
cdepe cBoeil mpodeccruoHambHON
1aCTIL MIPUKJIIATHBIX arnmapaTHoO-
SITEIBHOCTH B
ACATEN O6C of MIPOTrpaMMHBIX CpenCcTB B
TIPHPONI00DYCTPONCTEA 1 npodeccHoHaNbHON IeTEeIbHOCTH.
BOZOIONb3OBAHM, - HUMEThb HaBBIKM TPAMOTHOIO
MCIIOJIb30BaHNUS WH(MOPMAIMOHHBIX
H2 |TexXHOJOrHi " MPUKIATHBIX
anmapaTHO-IPOTPAMMHBIX CPEJICTB
TS 00paboTKu pe3yabTaToB
reoJIe3n4ECKMX U3MEPEHUM.
Tun 3ama4y npodeccuoHanbHON AeATeabHOCTH - TexHonmorunueckuit (u3 ®I'OC BO u OI1 BO)
- METOJIbl MaTEeMaTHYECKON OLIEHKH
CrocoOcH BBIMOHSATS, 33 .
reoJIe3NYECKUX  HM3MEpEeHUH |
YTBEpkKAaTh, OLICHUBATh 9
aHaJIM3a UX MOrPeNTHOCTe!
€3yJbTaThl MHKEHEPHBIX
I1K-6 pesy . P - IPUMEHATh METOAbI 00pPabOTKH U
U3bICKaHUH B 00J1aCTH
o V3 OIICHKH TOYHOCTH pE3yJIbTaTOB
pUPOJ000YCTPOICTBA U .
re0JIe3NYECKUX  H3MEPEeHHH |

BOOOIIOJIB30BaHUA

aHaJIN3a UX MOTPEMIHOCTEN




-  UMETh HaBBIKM  I'PaMOTHO,
JJOTUYHO BBIACIATD, aHaJ'II/ISI/IpOBaTL
nu OILICHUBATH CHy‘IafIHLIe
H3 MOTPEITHOCTH reo1e3nUeCKuX
U3MEPCHUI  MPU  MHKCHEPHBIX
M3BICKAHUAX B oOiactu
pUPOA000yCTpOICTBA u
BOJOIOJIL30BAHUS

Obo3nauenue 6 maobauye: 3 — obyuarowulics O0oadxcen 3uamsv. Y — obyuarowuiics
odoicenymems, H - obyuarowutics 0ondicen umems HAGLIKU U (UAlU) ONbIM OESIMEbHOCTIUL.




3. O0bEM TMCUMILUTHHBI U BUJIBI pa00T

3.1. Ounas popma 00yueHust

IHoka3zarenu 1 Cemectp Bcero
OO6mas Tpyno€MKOCTB, 3.€./4 41144 41144
OO6m1ast KOHTaKTHAs paboTa, 4 62,75 62,75
O6m1as camocTosiTebHas padbora, u 81,25 81,25
KonraktHas paboTa mnpu MpoBeACHUU YI€OHBIX 3aHATHH,
62,00 62,00
B T.4. (4)
JIEKLIUU 32 32
MIPAKTUYECKHE 3aHITHSI, BCETO - -
13 HUX B ()OpMe MPAKTHYECKON OATOTOBKU - -
nabopaTopHbIe PabOThI, BCETO 30 30
13 HUX B ()OpMe MPAKTHYECKON OATOTOBKU - -
WH/IMBUyAJIbHBIC KOHCYJIBTAIIUH ITPH BBITIOJTHEHUH
KYPCOBOTO MPOEKTa ] ]
WH/IMBUyAIbHBIC KOHCYJIBTAIIUH ITPH BBITIOJTHEHUH
KypCOBOi1 paboThI ] ]
CaMOC'l:’OFITeJIBHaFI paboTta mpuM TPOBEACHUH YYECOHBIX 63.50 63,50
3aHSITHIA, U
KonTaktHas paGoTta mpu IpOBENEHUM MPOMEKYTOUHON 0.75 0.75
aTTecTaluu o0yJaroumxcs, B T.4. (1) ’ '
IPYNIOBBIE KOHCYIbTALIMU 0,50 0,50
KypcoBas pabora - -
KYPCOBOM IPOEKT - -
DK3aMeH 0,25 -
3a4eT ¢ OLICHKOU - -
3a4€T - 0,25
CamocrosarenbHass ~ paboTa  NpH  HPOMENKYTOUHOMH 1775 1775
aTTecTaluu, B T.4. (1) ’ ’
BBINOJIHEHNE KYPCOBOI'O IPOEKTA - -
BBITNIOJTHEHHE KYPCOBOM pabOThI - -
MOJITOTOBKA K DK3aMEHY 17,75 17,75
MOJrOTOBKA K 3a4YeTy C OLIEHKOH - -
MOJITOTOBKA K 3a4eTy - -
dopma NpPOMEKYTOYHOH arTecTanuu (3a4ér, 3a4eT C
OIICHKOM, DK3aM€EH, 3alUTa KypCOBOTO MPOEKTa (paboThI) JrsaMen JrsaMen




3.2. 3aounas popma 00yueHHs

IMoka3arenu 5 Kype 3 Bcero
OO6mast Tpyno€MKOCTB, 3.€./4 1/36 3/108 41144
OO0mast KoHTaKTHas padora, 4 4,00 10,75 14,75
O6m1as camocTosiTebHas padbora, u 32,00 97,25 129,25
KonraktHas paboTa mpu MpoBeACHUU YI€OHBIX 3aHATHH, 4,00 10,00 14,00
B T.4. (4)
JICKIIUH 2 4 6,00
IIPAKTUYECKHE 3aHATHS, BCETO - - -
13 HUX B ()OpMe MPAKTHYECKON NOATOTOBKU - -
nabopaTopHbIe PabOThI, BCETO 2 6 8,00
U3 HUX B popMe MPAKTUYECKON OATOTOBKU - -
WH/IMBUyAJIbHBIC KOHCYJIBTAIIUH ITPH BBITIOJTHEHUH
KYpCOBOTI'O IPOEKTa ] ]
WH/IMBUyAJIbHBIC KOHCYJIBTAIIUH ITPH BBITIOJTHEHUH
KypCOBOi1 paboThI ] ]
CaMOC'l:’OFITeJIBHaFI paboTta mpuM TPOBEACHUH YYECOHBIX 32.00 79,50 111,50
3aHATHUH, U
KonTtaktHas pa®oTa mpu HpOBENEHUM MPOMEKYTOUHON 0.75 0.75
aTTecTanuu o0yJaroumxcs, B T.4. (4) ' '
IPYNIIOBBLIE KOHCYIbTALUU - 0,50 0,50
KypcoBas paboTa - -
KYPCOBOM IPOEKT - -
JK3aMEH - 0,25 0,25
3a4eT ¢ OLICHKOU - -
3auer - - -
CamocrosarenbHass ~ paboTa  NpH  HPOMENKYTOUHOMN 17.75 17.75
aTTecTaluu, B T.4. (1) ’ ’
BBITNIOJTHEHUE KYPCOBOTO TPOEKTA - -
BBINOJIHEHHE KYpCOBOM pabOThI - -
MMOATOTOBKA K DK3aMEHY - 17,75 17,75
IOJITOTOBKA K 3a4€Ty C OLICHKOM - -
MIOJITOTOBKA K 3a4€Ty - - -
dopma NpPOMEKYTOUHOM arTecTalu (3a4éT, 3aueT C
OLICHKOW, 5K3aMeH, 3alluTa KypCOBOIO  IMPOEKTa 9K3aMeH 9K3aMeH

(paboTsr))




4. Conepskanue TUCHUIINHBI

4.1. Conep:xanue IMCHMILIMHBI B pa3pe3e pa3iejioB U NMOAPAa3aeioB
Pazoen 1. Obugue ceedenus 00 uzmepeHuAX u UX NOPEUIHOCMAX
OO6mue cBeaeHus 00 n3MepeHusIX pu3nueckux BeMIuH. [lorpenrHocTn n3MepeHuit 1
ux kiaccudukanus. OCHOBHBIE CBOWCTBa CIy4allHBIX morpemHoctei. [Ipocras
apudmeTrnyeckas cepeanHa.
Pazoen 2. Mamemamuuecxkas 00padbomKa pagHomouUHbvIX UsmMepeHul
Kpurepuu onieHKH TOYHOCTH pe3yiabTaToOB U3MepeHuil. CpeHue KBagpaTUuecKue
MOTPEIIHOCTH (PYHKIUH W3MEpeHHBIX BenuynH. CpemHss KBaJpaTHYecKas MOTPEIIHOCTh
apudme- THYECKOW cepeauHbl. BeposTHEHIMe MOrpenrHoCTH U uX cBolcTtBa. CpemHsis
KBaJpaTH4ecKasi MOTPEIIHOCTh OTAEIBHOIO MU3MEPEeHHs] U apu(PMETUYECKOW CepeIuHbI
BbIpa)KEHHBIE Yepe3 YKIOHEHHUsS OT cpeaHero apudmernyeckoro. OLEHKAa TOYHOCTH IO
Pa3HOCTSIM JBOMHBIX PaBHOTOYHBIX W3MepeHuil. OmpeneneHne COBOKYITHOTO BIIUSHHS
HECKOJIBKMX HE3aBUCHUMBIX, pA3JIMYHBIX 10 CBOEMY XapakTepy, HCTOYHUKOB
norpemHocTeil. COBMECTHOE BIMSHUE MOTPEIIHOCTEHN CIy4ailHOrO U CUCTEMATUYECKOro
xapakrepa.
Pazoen 3. Mamemamuueckaa o6pabomka HepagHOMOYHBIX U3MEPEHUTL
OOmue cBefeHUs O HEPABHOTOUYHBIX M3MepeHusax (HaOmroaeHusx). [lonarue o Bece
u3MepeHus. BecoBoe cpennee wim obmas apupmerndeckas cepearHa. Beca He3aBUCUMBIX
u3MepeHuii u ux cBoictBa. CpenHsisi KBaJpaTHyecKas IOIPEIIHOCTh E€IUHHUIIBI Beca.
CBolicTBa YKJIOHEHHMH HENOCPEACTBEHHO M3MEPEHHBIX BEJIMYMH OT MX 00meH
apupmMernueckoir cepeauHbl. CpenHss KBaIpaTHYecKash IOTPEUIHOCTh EIUHMIBI Beca,
BBIp@XEHHAS Yepe3 UCTUHHBIE MOrpemrHocTr. CpeqHsis KBaJApaTHUecKas MOTPEITHOCTh €IMHHUIIBI
BecCa, BBIpA)KEHHAsl uepe3 YKIOHEHHs OT BecoBoro cpexHero. CpenHss KBaapaThyecKas
MOTPELIHOCTh BECOBOTO CpenHero. Beca ¢pyHKIMI HE3aBUCHMBIX U3MEPEHHBIX BeIM4YHH. Bec
obmeli  apudmernueckoir cepenuHbl. ONEHKa TOYHOCTH IO  Pa3HOCTSIM  JABOMHBIX
HEPAaBHOTOYHBIX U3MEPEHUM.
Pa3zoen 4. Ypaguueanue ceodezuueckux cemeii c2yuieHus u CbeMOYHbLIX cemell 07
obecneuenusa ecex Imanax padbom no nPuUPoOOodYCmpoiicmaey u 6000n01b308AHUIO
OueHka TOYHOCTH M3MEPEHMs YIJIOB U MPEBBINICHUH MO HEBSA3KaM B IMOJIMTOHAX M
xonax. Ilonstue o mpsiMoii M oOpaTHOM 3amadax TEOPHUH MOTPEUIHOCTEH H3MEpEeHUH.
IlpuHiun  paBHbIX  BaMssHHUM. CyIIHOCTH YpPaBHUTEIBHBIX  BbIUMCIECHMH. Meton
HaUMEHbIINX KBaApaTroB. Buabl ycnoBHbIX ypaBHeHHH. CYHIHOCTh KOPpPEIaTHOIro crocoda
YpaBHUBaHUSA. YpPaBHUBAHHME LEHTPAJbHOW CHUCTEMBl. YpPaBHMBAaHUE T€0AE3UYECKOTrO
YEeThIPEXYTrOJIbHUKA. YpaBHUBAaHUE LIENU TPEYTOJIbHUKOB MEXIYy JBYMsSI MCXOJHBIMH
cropoHamu (6a3zucamu). YpaBHUBAHUE TEOJE3UYECKUX CeTed C HCHOJIb30BAaHUEM
WH(POPMAITMOHHBIX TEXHOJOTHH W TPUKIAAHBIX annapaTHO-IPOTPaAaMMHBIX CPEICTB, LIS
obecrmieueHHnst BceX OJrTamax padoT MO HPUPOAO0OOYCTPOHCTBY UM  BOJOIOIH30BAHHIO
TEPPUTOPHH.



4.2. PacnipenesieHHe KOHTAKTHOW M CaMOCTOSITEJBLHOW pPadoThl mpu

MNOATr0OTOBKE K 3aHATHUAM II0 MoApasaeJiam

4.2.1. Ounas popma oOydeHUs

KonTakTtHas paboTa
Paznensl, moapasaensl JUCHUTLTAHBI CP
nexkuuun| JI3 I13
Pazoen 1. Obuue ceedenus 06 usmepeHusx u ux 5 5 6
nozpewnocmsx
Pazoen 2. ]Elamemamuuecmm 00pabomka paeHOMOUHBIX 5 8 12
uzmepeHuil
Pazoen 3. {Wamemamuuecmm 00pabomka HepaeHOMOUHbBIX 5 8 12
uzmepeHuil
Pa3zoen 4. Ypasnueanue ceooezuueckux cemeil ccyujeHus u
CbeMOUHbBLX cemell 011 0obecneuenus ecex ymanax pabom no| 14 12 33,5
HPUPOOOOOYCMPOIICIEY U 6000N016b308AHUIO
Bceero 32 30 63,5
4.2.2. 3aounHas popma oOydeHUs
KonTakrthas pabota
Pazpensbl, moapasaesbl AUCHUTIITUHBL CP
nexkuuu| JI3 113
Pazoen 1. Obuue ceedenus 06 uzmepeHusx u ux 1 ) 20
nozpewnocmsx
Pazoen 2. Mamemamuueckas ooOpadomka pasHOMOUHbIX 9 9 30
uzmMepeHuil
Paszoen 3. Avlamemamuue(:xa}l 00padomka HepagHOMOUHbBIX 1 5 30
uzmepeHuil
Pa3zoen 4. Ypasnueanue 2eode3uueckux cemeii cZyujeHus u
CbeMOUHBIX cemell 01 0becneuenusn ecex ymanax paoom no| 2 4 31,5
RPUPOO0OOdYCIMPOIICMEY U 6000NOTBb306AHUI)
Bcero 6 8 111,50




4.3. llepeyeHb TeM M y4eOHO-METOAMYECKOr0 ofecreyeHHs Il CaMOCTOATeIbHOI

padoThI 00Y4AKOIUXCS

Ne
n/a

Tema
CaMOCTOSITEIbHOMN
paboThI

VY4yeOHO-MeTOIHUECKOE 00ECIIeYeHNE

O0BéM, 1

dhopma oOyueHus

O4YHas1

3a04YHas

1.

Ommbkn
OKPYIJICHH.
Bmustame ormmbok
OKpPYIJICHUH
apryMEeHTOB Ha
TOYHOCTB (PYHKLIUIHA

ITomeno B.JI., Baneea M.B. Teopus
MaTeMaTHIeCKOH 00pabOTKH Teomae3nIeCKUX
U3MepeHuii: yaeOHoe nocobue: [B 3 yactsx] /;
BI'AY - Boponex: Boponexckmiit 'AY, 2015
4. 2: OnennBanne pe3yIbTaToOB
re0Ae3MYECKIX U3MEpeHHH u 170'¢
MOTPEIIHOCTEl Ha OCHOBE BEPOSTHOCTHBIX
IIPeACTaBICHHIA - 139 c.
<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>-
C41-50

I'mpmbepr M. A. Teomesust : Y4eOHHK .—
Hanpuuk 00O "Hay4yHO-u3gaTenbCKuit
ueHtp UHOPA-M", 2016 .— 384 c. — mua
CTYJICHTOB BBICHIMX YYE€OHBIX 3aBEJACHUN .—
ISBN 978-5-16-006351-5.
<URL:https://znanium.com/catalog/document?i
d=166089>C. 70-80

20

O1eHKa TOYHOCTH
BBIUKCIICHHI C
MPUOVKEHHBIMA
YUCTIAMHU

I[loneno B.Jl., Bameea M.B. Teopus
MaTeMaTHYecKOH 00pabOTKH Teoae3NUeCKUX
n3MepeHwuii: yuebHoe mocodue: [B 3 gactax|] /;
BI'AY - Boponex: Boponexckuii I'AY, 2015
4. 2: OuenunBanue pe3ynbTaTOB
re0Ie3UYECKUX U3MEpPEHUN 51 1504
MOTPEIIHOCTE Ha OCHOBE BEPOATHOCTHBIX
MIpeJICTaBIEeHU I - 139 c.
<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>.  C.
27 -63

20

HccnenoBanue psiyioB
HU3MEPEHUI

IToneno B.JI., Bameesa M.B. Teopus
MaTeMaTHYecKod 00pabOTKH Teole3ndecKuX
u3MepeHuii: yaeoHoe mocobue: [B 3 wacTsx] /;
BI'AY - Boponex: Boponexckuit 'AY, 2015
4. 2: OnennBanue pe3ynbTaToOB
reoe3nYeCcKuX U3MEpeHNH u ux
MOTPENIHOCTE HAa OCHOBE BEPOSTHOCTHBIX

npezacrasienuii - 139 c.- C. 64 — 86
<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>.

20

Honycku nist
PE3yIBTATOB M3MEPEHUH
Y X PYHKIHHA

Ilomeno B./Jl., BanmeeBa M.B. Teopus
MaTeMaTHIecKOi 00paboOTKH Te0Ie3NIeCKUX
u3MepeHuii: yaeoHoe rmocobue: [B 3 wactsx] /;
BT'AY - Boponex: Boponexckuit 'AY, 2015
4. 2: OnenuBanue pe3ynbTaToB
Tre0JE3NIECKUAX U3MEpEHUI 51 X
MOTPENIHOCTEl Ha OCHOBE BEPOSITHOCTHBIX
MPEICTaBIECHUNA - 139 c.
<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>.  C.
64-71

20
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5. [loneno B.Jl., Banmeea M.B. Teopus
YpaBHuBaHue MaTeMaTquCK01716 06pa60Té<n reogemqeman;;
crevouX cerelt | eekti AV, 2014
T1apaMCTPITICCKIM 4. 2: OnennBanme pe3yIbTaToOB 4 2
crocobom reoIe3UYeCKUX U3MEpEeHuN U 1504
TNIOTPEIIHOCTEH  HA  OCHOBE Bep0ﬂTHOCTHLIX
MNEICTARIEHUH 13
<URL:http://catalog.vsau. ru/ellb/books/b8391
5.pdf>. C. 114 -118
6. IMomeno B.A., Banmeesa M.B. Teopus
Pemenne MaTeMaTHYeCKO 00pabOTKH Te0Ie3MUECKUX
HOpMAITbHBIX n3MepeHwuii: yuebHoe mocobue: [B 3 gactax|] /;
YPaBHCHUH BT'AY - Boponex: Boponexckuit 'AY, 2015
a3 IITHEIMU 4. 2: OueHuBaHue pe3yJIbTaToOB
crocobamu . 4 2
re0Ie3MICCKIX WU3MEepeHHN u ux
MOTPENIHOCTE Ha OCHOBE BEPOSTHOCTHBIX
MpeICTaBICHUI - 139 c.
<URL:http://catalog.vsau.ru/elib/lbooks/b83915.pdf>.  C.
118 -138
7. [penBapuTenbHbIe [Mokman I'. I'. T'eone3ust: yue6. mocobue
BBIYMCIICHUS ITPU qutst cryaentoB By3oB / . T'. TTokman, C. I1.
YpaBHHUBaHUHU I'punues; BopoHex. roc. arpap. yH-T - M.:
LICHTPaIbHOM Axanemuueckuii [Ipoekr, 2007 — 591. c. 2 2
CHUCTEMBI U C.507 -514
re0/Ie3NIEeCKOro
YETBIPEXYT OJIbHUKA
8. YpaBuuBanue [Moxman I'. I'. T'eone3ust: yue6. mocobue
THIIOBBIX (DHTYp nust ety aentos By3os / I. T, Tloknan, C. I1.
TPHAHTYJIAIAN I'punnes; Boponex. roc. arpap. yH-T - M.: 6 12
Axanemudeckuii [Ipoekr, 2007 — 591. c.
C.536 - 548
9 YpaBHuBaHuE IMoxnam I'. T'. T'eonesusi: y4eb. mocobue
TeOJIC3MIECKHX CeTeid 10 | st cryaeHToB By30B / I, I'. ITokman, C. I1.
merozy pog. B.B. I'punueB; BopoHex. roc. arpap. yH-T - M.: 4 2
[Tonosa (xoppenaTHbIi Axanemuueckuii IIpoexr, 2007 — 591. c.
cnocod) C.549 - 572
10 VpaBHuBaHHE [Moxman TI'.I., I'pugues C.I1. T'eonesms:
re0JIE3NYECKUX CETEH € | yyeO. mocoOme s CTYIEHTOB BY30B.
HCIOJB30BaHNCM Boponex. roc. arpap. yH-T - M.
HH‘bOpMameHHHX Axanemuueckuii [Ipoekr, 2007 — 591. c.
TEXHOJIOTUHU U
MPUKIIATHBIX
armapaTHo- 135 115
NIPOIPaMMHBIX
CpeACTB, IS
o0ecreyeHus Bcex
JTamax pabor 1o
MIPUPO000YCTPONCTBY
1 BOZJOMOJIb30BAHHUIO
TEPPUTOPHUH.
Bcero 63.5 1115
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5. MOoHJ OLECHOYHBIX CPEICTB I POBeIeHUs IPOMEKYTOYHOM aTTeCTAlMHU
UTEKYLIero KOHTPOJIs

5.1. Jranbl GpopMUpPOBAHUS KOMIETEHIHIA

NuaukaTop 10CcTHKEHUS

Iloapa3zgen AMCHMIIIMHBI Komnerenmusi
Apa3iL aucn u KOMIICTCHIIMH

Pazoen 1. Obwue ceeoenus 06 31
OIIK-1
UBMEPEHUAX U UX NOZPEUHOCIAX Vi

H1

Pa3zoen 2. Mamemamuueckas oopadomka 31
PABHOMOUHBIX UMEPECHUTL OIIK-1 Vi
Hl1
32
OIIK-3 V2
H2
33
I1K-6 V3
H3

Pazoen 3. Mamemamuueckasn 31
00pabomKka HepasHOMOYHBIX UBMEPECHUIL OIIK-1 V1
Hl1
32
OIIK-3 V2
H2
33
TIK-6 V3
H3

Pazoen 4. Ypaseuuesanue 31
2eoode3unecKux cemeii C2yuieHuA u OIIK-1 V1
CHEMOYUHBIX cemell 014 obecneuenus H1
eécex ymanax pabom no 32
RpUPOO0odYyCmpoiicmay u OIIK-3 V2
6000N01b308AHUI0 H2
33
V3
H3
H1

[1K-6

5.2. llIkaapl M1 KPUTEPUN ONEHUBAHUS JOCTHUKEHHS KOMIETEHIUI

5.2.1. lllxajaspl OeHMBAHHUA AOCTHKEHHS KOMIIETEHIIHIA

Bun onenkn OreHKH

o HEYIOBIIET- | YIOBJIETBO-
AxaieMudeckas OnieHKa 1o 4-x 0ajuIbHOMN MIKae XOpOIIO | OTJIMYHO
BOPUTEIBHO | PUTEIBHO




5.2.2. Kputepuu OueHMBAHUS TOCTH:KEHHS] KOMIIETEHIU

Kpurepuu onenku Ha 3K3aMeHe

Onenka, ypoBeHb
JIOCTYKCHHS
KOMITETCHIIHI

Ornrcanne KpUTEPHUEB

OTIUYHO, BBICOKUH

CTy,Z[eHT II0KasajJl IIOJHBIC H FHy6OKI/Ie SHaHHUA IporpaMMHOIO
Mare€puaia, JOTUYHO U apryMmMCeHTHPOBAHO OTBETUJI Ha BCE BOIIPOCHI
OK3aMCHAIlMOHHOI'O 6I/IJ'IeTa, a TaKXXE Ha IOOIOJHUTCIIBHBIE BOIIPOCHI,
CII0COOEH CaMOCTOSTENBHO peuaTh CJIO0KHBIC 3ala4i JUCITUIIIIMHBL

Xopo1o, NpoIBUHYTHIH

CryneHT TBEpIO 3HAET MPOTPaMMHBIN MaTepuall, TpaMOTHO €ro u3jaraer,
HE JOIYCKAaeT CYLIECTBEHHBIX HETOUHOCTENW B OTBETE, JOCTATOYHO MOJHO
OTBETHJI Ha BOMPOCH DK3aMCHAITMOHHOTO OWJIeTa W TOMOJHUTEIHHBIC
BOTIPOCHI, CIIOCOOEH CaMOCTOSITENIbHO pellaTh CTaHJApTHBIE 3a/laqd
JUCIUILIMHBI

CTyzmeHT moOKa3ajd 3HAaHHE TOJBKO OCHOB MPOrPaMMHOIO MaTepuaia,
YCBOMJI €r0 TOBEPXHOCTHO, HO HE JOMyCKal TpyObIXx OMMOOK WiIH

Y 10BIIETBOPUTEIIBHO, N
HODOrOBLIiL HCTOYHOCTCH, Tp€6y€T HaBOJAIIHMX BOMNPOCOB JIA IMPABUJIIBHOTO OTBETA,
P HE OTBETHUII Ha JOOIIOJIHUTCIBbHBIC BOIIPOCHI, CHOCO6€H peumaTtb
CTaHJAapTHbIC 334a4 JUCLUILIMHBI C TIOMOIIBIO IPEToAaBaTeNs
CTyJeHT He 3HaeT OCHOB MPOTPaMMHOTO MaTepuaia, JIOMycKaeT Tpyoble
HeynosnerBopurensHo, A porp P » HOTY Py

KOMIICTCHIIMA HC OCBOCHA

OIINOKH B OTBCTC, HC CII0COOCH pemiate CTaHAAPTHBIE 3adadn

JUCHUILIMHBI aXKE€ C ITIOMOIIBIO IMTPETIogaBaTeIIsd

Kpurepuu onenku tectoB

Onenka, ypoBeHb
JIOCTHIKEHMS
KOMIIETEHITHI

Onucanue KpuTepuen

OTIM4YHO, BRICOKHI

Coz[epmaHI/Ie MMpaBUJIBHBIX OTBETOB B TECTC HC MCHEC 86%

Xopo1o, NpoIBUHYTHIN

ConepkaHve IpaBUIbHBIX OTBETOB B TecTe He MeHee 71%

Y 10BIETBOPUTENBHO,
[IOPOTOBBIN

ConeprkaHue IpaBUIbHBIX OTBETOB B TeCTe He MeHee 51%

HeynosnerBopureisHo,
KOMIIETEHIINS HE OCBOEHA

ConeprkaHue IpaBUIbHBIX OTBETOB B TecTe MeHee 51%




Kputepun ouenku koutposbhbix (KP) u pacuerHo-rpaguyeckux padotr (PI'P)

OrneHka, ypoBeHb
JOCTHKEHHUS
KOMITETEHITUH

Onucanue KpUTEpUEB

3a4TeHo, BEICOKUH

Crpykrypa u coxepxanne KP wm PI'P momHOCTBIO COOTBETCTBYIOT
IIPEeObsBISIEMbIM TPEOOBaHUSAM, B pacyeTax OTCYTCTBYIOT JIOTHUECKHE U
QITOPUTMHUYECKH OLIMOKHM, OOYYarOLIMKCS TBEPAO 3HAET Marepuan Io
TeéMe, TPaMOTHO €r0 M3J1araeT, He JA0MyCKaeT HETOUHOCTEH B OTBETE,
JIOCTATOYHO MOJIHO OTBEYAET Ha BOIPOCHI, CBSI3aHHBIE C MaTepHallaMu
paboThI

3a4uTeHo, MPOIBUHYTHIH

Crpyktypa u comepxamne KP wm PI'P B menoMm cooTBeTcTBYIOT
MIpeIbSABISIEMBIM TPEOOBAaHUSAM, B pacueTax OTCYTCTBYIOT JIOTHYECKHE U
ANTOPUTMHUYECKH OIMMOKH, OOYyJaroIIWiCS 3HAeT MaTepual 10 TeMe,
IPaMOTHO €0 H3JIaraeT, HO JIOIyCKaeT HETOYHOCTH B OTBETE,
HEJ0CTAaTOYHO TMOJTHO OTBEYAET Ha BOIIPOCHI, CBSA3aHHBIE C MaTepHallaMu
paboTHI

3a4TeHo, MOPOrOBBIN

Crpyktypa u conepxxanue KP u PI'P He momHOCTBIO COOTBETCTBYIOT
MpeabsBIsieMbIM TPEOOBAaHMM, B pacyeTax HPUCYTCTBYIOT HE IpyOble
JIOTHYECKHE M aJTOPUTMHUYECKH OLIMOKH, OOYYarOLIMKCS HEIOCTATOYHO
3HaeT MaTepHall 110 TEME, U3JIaraeT ero HEyBEpEHHO, JOIIyCKaeT
HETOYHOCTH U HerpyOble OIIMOKM B OTBETE, HEMOJHO OTBEYaeT Ha
BOIIPOCHI, CBSI3aHHBIE C MaTepranaMu paboThI

He 3aureHo, KoMITeTCHITAS
HE OCBOCHA

Crpyktypa u conepxanue KP u PI'P He cOOTBETCTBYIOT NpEABSBISIEMbIM
TpeOOBaHMSIM, B pacueTax HPUCYTCTBYIOT TpyOble JIOTUYECKHE WU
ANTOPUTMHUYECKH OMIUOKH, OOyJaIONIUIiCs HEe 3HAEeT MaTepHall 10 TeMe,
JONyCKaeT TIpyOble OmuOKM B OTBETE, HE OTBEYaeT Ha BOIPOCHI,
CBSI3aHHBIE C MaTepUaIaMH PabOThI

Kputepun ouenku ycTHoro ompoca

OneHka, ypoBeHb
JOCTHKEHHUS
KOMITIETEHIIUI

Onucanue KpUTEpHEB

3a4TeHO, BBICOKHI

CTyneHT [eMOHCTPHpPYET YBEpPEHHOEe 3HaHHEe MaTepuana, YeTKO
BbIpaxkaeT CBOIO TOUY 3pEHUS [0 pacCMaTpHUBAEMOMY BOIPOCY, MPHUBOIS
COOTBETCTBYIOIINE TPUMEPHI

3auTeHo, MPOJIBUHYTHIH

CTyIoeHT IEeMOHCTPUPYET YBEPEHHOE 3HAaHHME Marepualia, HO JIOMyCKaeT
OTJeNIbHBIE ITOTPEIIHOCTH B OTBETE

3auTeHO, MOPOTrOBBIN

CTyneHT IeMOHCTPHUPYET CYILIeCTBEHHbIE MPoOeNbl B 3HAHUSIX MaTepHuara,
JTIOTTyCKAaeT OMMNOKN B OTBETAX

He 3aureHo, KoMITeTeHITS
HE OCBOCHA

CTy,Z[CHT ACMOHCTPUPYCT HE3HAHUC MaTCpuaia, 10IyCKacT pr6BI€
OIIHOKH B OTBETAX

Kputepun oueHku pemieHus 3aaay

Onenka, ypoBeHb
JIOCTHKCHMUS
KOMIIETEHIINI

Onucanne KpUTEpHEB

3a4TeHO, BLICOKHI

CTy,Z[CHT YBEPCHHO 3HACT MECTOAUKY U AJITOPUTM PCIICHUA 3a/1a4H, HC
AO0IIyCKacT OIIMOOK IIpUu €€ BbINIOJIHCHUU.

3a4TeHo, MPOABUHYTHIH

CTy,Z[CHT B OCJIOM 3HACT MCTOAUKY U aJITOPUTM PCIHICHUA 3a1a4H, HC
AO0IIyCKacT I‘p}/6BIX OIIHOOK IIpU €€ BBITIOJIHCHHUU.

3adTeHo, MOPOTOBHIT

CTyneHT B IIEJIOM 3HAeT METOIUKY U aJITOPUTM PEIICHUS 3aa9H,
JIOMTYCKAET OIIMOOK IPHU €€ BBIIOIHEHHUU, HO CIIOCOOEH UCIIPABUTD UX MPH
TTOMOTITH TIPETIOAaBaTE.




He 3a4TCHO, KOMIICTCHIIHA
HC OCBOCHA

TTOMOIITH TTPETIOIaBaTEIs.

CTyIeHT He 3HaeT METOIUKY U QJIFOPUTM pEIIECHUs 3a1a41, JOIYCKaeT
rpyOble OIMOKH TP €€ BBIOJHEHWH, HE CIIOCOOCH HCHPABUTh WX IPU

Kputepun onenku Ha 3auete «He npedycmomperviy

Kpurepun oneHku mnpu 3amuTe KypcoBOro mpoekta (paboTsl) «He npedycmompenviy

Kpurepun ouenku pedeparoB «He npedycmompenviy

Kpurepun onenku yyactus B posieBoil urpe «He npedycmompensiy

5.3. Martepuajbl 1Jisl OIeHKH TOCTH:KEHHs] KOMIeTeHMii

5.3.1. OneHoYHbIe MaTepHAJIbI MPOMEKYTOYHONH aTTeCTANMH

5.3.1.1. Bonpochl K IK3aMeHy

Ne Coaep:xkanne Komre- HIAK
TeHUHA

1 | OOGmwme cBeneHusi 00 U3MEPEHUSX (PUINUECKUX BEITHUNH OITK-1 3]

2 | Knaccudukanus usmepeHui OIlIK-1 31

3 | IorpemHnoctu u3mepeHus: oOIIMe CBEIEHUs, KIacCUpUKalus OIIK-1 31

4 | OcHOBHBIE CBOMCTBa CIIy4alHBIX MOTPEITHOCTEHN OIIK-1 31

5 HopmanbHblil 3aKOH pacrnpenesieHus cllydyailHOW BETUYUHBI.
[TapaMeTpbl HOPMAIBLHOTO pacIpeieIeHUs OIIK-1 31

6 IIpaBuio Tpex curm, nmpeaeabHble MOTPEIIHOCTH OITK-1 3]

7 ToueuHast U HHTEpPBAJIbHASI OLIEHKHU UCTUHHOI'O 3HAYCHMUS 3]
HU3MEPAEMON BEINUYHUHBI OIIK-1
Crporoe o00CHOBaHHE BHJA OLIEHOK pe3yJibTaTa U3MEPEHUI U

8 €ro Ciay4alHOH MOTrPEeIIHOCTH METOIOM MaKCHMAJIBHOIO T1K-6 73
MpaBIOTIOI00USI.

9 CymmapHas norpeiHocTb OITK-1 3]

10 VY4eT morpenHocTd B 3alHMCH OKOHYATEIbHOTO pe3yjibTara 3]
n3mepeHus. [1opsok BEIMOIHEHNS OKPYTIICHUS OIIK-1

11 CpennekBagparuueckas TOTPEUIHOCTE KOCBEHHBIX U3MEpEeHUH 23
(morpemrHOCTh (YHKIMH OJTHON EPeMEHHOH) TIK-6

12 CpennekBagpaTnuecKkasl MOrPEeIIHOCTh KOCBEHHBIX H3MEpPEHUM 23
(morpemrHOCTh (yHKIIMH HECKOJIBKUX MTEPEMEHHBIX ) TIK-6

13 CpenHeKBzvu[paaneCKaﬂ MOrPENIHOCTh PA3HOCTEN IBOMHBIX K6 73
U3MepeHuit

14 HepaBHoTouHnble n3Mepenus. CpeaHee B3BEIIEHHOE OITK-1 3]
OneHka  JQucnepcuu  CpeJHero  B3BEUIEHHOro.  BuusHue

15 | morpemHocT ONpenesieHuss BECOBBIX KO3(P(UIIMEHTOB Ha 1IK-6 3
MOTPELIHOCTh B3BELIEHHOT'O CPEIHETO

16 O6LCI£I/IHCHI/IG pe3yabTaToOB U3MEPEHUN ¢ IpeolIagaouMU oIk 3]
CIIy4ailHBIMU MOTPEIIHOCTAMU

17 CoBmMmectHast 00paboTka pesynbTaToB u3MepeHuil. 3anaua OIK-1 31
ypaBHUBaHUS Pe3yJIbTaTOB U3MEPEHUI
CxemMa MeTOJa HAaWMEHBIIMX KBaJIpaTOB IIPH TOCTPOCHUHU

18 | nuHeNHOH perpeccuy Mo JaHHBIM 3KCIIEPUMEHTA, TPUMEHEHHUS 1IK-6 33
METO/1a HAUMEHBIINUX KBaJgpaToB

19 [IpuBenenne NMHEHHBIX HEPABHOTOUYHBIX YCIOBHBIX ypaBHEHUH 1TK-6 23
K pPaBHOTOYHBIM

o0 | JlMHeapu3alys HETMHEHHBIX YCIOBHBIX ypPaBHEHHMH TIK-6 33




21

Busl ycnoBHBIX ypaBHEHUH TSI T€OIE3MIECKUX ceTeil (CJI0BHOE
ypaBHeHUE (UTYp, YCIOBHOE ypaBHEHHE TOPHU30HTA)

1IK-6

33

22

Buasl ycnoBHBIX ypaBHEHHH IS TEONE3UYECKUX CETEU
(ycnoBHOE ypaBHEHME JUPCKIIMOHHBIX YIJOB, IIOJIOCHOE
YCIIOBHOE ypaBHEHHUE, 6a3UCHOE YCIOBHOE YPAaBHEHHE)

1IK-6

33

23

DJNeMEeHThl TEOPUH OILIEHUBAHUS HEU3BECTHOU BEJIUUYUHBI IO
pe3yJibTaTaM MHOTOKpaTHbIX u3mMepeHuil. [loctanoBka 3agaumn
OIICHUBAHUS

OIlIK-1

31

24

Knaccuueckue  cpeguume W uX  CcBoWcTBa  (cpemHee
apudMeTHyecKoe, cpenHee reOMeTPUUYECKOe, cpenHee
rapMOHHUYECKOE, CpeaHee KBaJApPaTH4eCKOe)

OIlIK-1

31

25

I'eomeTpryeckas uHTEpHpeTaus CpeIHUX (Tpameuus CpeIHuX)

OIlK-1

31

26

B3BenieHHbIe CpCaHUuC: CpeaHECC apI/I(l)MCTI/I‘-ICCKOG, cpcaHee
TCOMCTPHICCKOC, CPCAHCECTAPMOHHNYCCKOEC, CPCAHEC
KBaApaTHu4CCKOC.

OIlIK-1

31

27

AJIrOpUTMBI OIITUMAJILHOT'O OlLICHUBaHUI. OreHkn
MaKCHMaJILHOTO MPaBIOTIOA00HS, TPUBOISAIINE K METOLY
HaUMEHBIIINX KBAJPATOB U HAUMEHBIIUX MOJyJeH

1IK-6

33

28

Unes  nmerepMUHHMpPOBAaHHOIO  MOJAXOAAa K  OLEHUBAHUIO
pe3yabTaToOB U3MEPEHUI

1IK-6

33

29

Knaccuueckue  KpuTepuu  OLEHUBAHUU:  KBaJApaTUUECKUN
KpUTEPUU, MOLYJIbHBIN KPUTEPUU, MUHUMAKCHBIN
(4eOBITIIeBCKUI) KPUTEPHIA

1IK-6

33

30

Kpurepuu, npuBoasuiue K  CpeAHEKBAAPAaTUUYECKONM U
CpPEHEreOMETPUUECKON OLIEHKAaM, K CpeJHeld rapMOHMYECKOU U
CpellHeH CTEeNeHHON OlleHKaM

1IK-6

33

31

OI_ICHKa TOYHOCTHU IrcoaC3NYCCKUX I/ISMCPGHHP'I
HCIIOJIB30BaHUCM I/IH(bOpMaL[I/IOHHbIX TEXHOJIOTHI u
MNPUKIJIAJHBIX allIIapaTHO-IIPOIrpaMMHBIX CPCIACTB

(e}

OIIK-3

32

32

VYpaBHuBaHUE re0€3UUYECKUX CETEN B BUJIE LICHTPAIbHOU
CHUCTEMBI M T€0JIe3UUECKOr0 YeThIPEXYTOJIbHUKA C
HCIIO0JIb30BaHNEM MH(OPMAIIMOHHBIX TEXHOJOTHI U MPUKIIATHBIX
anmnapaTHO-IIPOTPaMMHBIX CPEICTB, AJIsl 00eCTICUEHHS BCEX
sTamax padoT Mo MPUPOA000YCTPOICTBY U BOJIOIOIB30BAHHIO
TEPPHUTOPHH.

OIIK-3

32

32

YpaBHUBaHHUE I€01€3MUECKHUX CETeil B BUE LIEHTPAIbHON
CUCTEMBI C UCIOJIb30BaHNEM NH(GOPMALIMOHHBIX TEXHOJIOTUN U
MPUKIAJHBIX alapaTHO-TIPOIPAMMHBIX CPEJICTB, AJs
obecrieueHnst Bcex 3Tamnax padboT 1o npupoao00yCTpOHCTBY U
BOJIOITIOJIF30BAHHIO TEPPUTOPHH.

OIIK-3

32

34

YpaBHHUBAaHHUE TEOJIE3UNYECKUX HUBEIUPHBIX CETEH C
HCIIOJIb30BaHUEM HH(GOPMAIIMOHHBIX TEXHOJIOTUN U MPUKIATHBIX
anmnapaTHO-TIPOTPAaMMHBIX CPEJICTB, JIJIsi 00ecIieueHNs BCeX
aTamnax padoT Mo Opupog000yCTPONUCTBY U BOJOTIOIB30BAHUIO
TEPPUTOPHUH.

OIIK-3

32




5.3.1.2. 3agaum K IK3aMeHy

Conepxxanmne

Komme-
TEeHIH

UK

Haiitn

X =arg min{zn:(xi - i)z}

OIlIK-1

Vi

. Havitu

X = arg min n "(x. —X)?
g {leg( )}

OIlIK-1

Vi

Haiitu

X =arg mm{in - x}

i=1

OIlIK-1

Vi

Haiitu

X =arg min , x¥ —X*)?
g {Z(. )

i=1

OIlIK-1

Vi

Haiitu

X =arg min{Z( X2 —X°)

0 i=1

OIlIK-1

Vi

B pesyibTaTe W3MEpEeHHE MMOJYdYEHBI CIEAYIOIIUE 3HAYCHHS
semuuunsl X © 3,33; 3,53; 2,99; 3,52; 3,75. Ilocrpouthb
TOYCYHYIO OILIEHKY, 3alkcaTh pe3yJbTaT B CTaHAAPTHOMH Gopme.

1IK-6

B pesynbTaTe n3aMepeHuil moyiy4eHsl CiaeaAyolue 3HAaYeHNS
BenuuuHbl X : 2,03; 2,33; 2,19; 2,22; 2,15. TlocTpouTh
TOUYEYHYIO OIICHKY, 3alKcaTh Pe3ysbTaT B CTaHIAAPTHOH (opme.

1IK-6

H3

B pe3ynbTate M3MepeHUii MOTydeHbI ClEAyIONIUe 3HAYEHHUs
senuuunbl X : 7,83; 7,73; 8,19; 7,52; 8,15. IlocTpouts
TOYEUHYIO OILIEHKY, 3allUcaTh pe3yldbTaT B CTaHJApPTHOH (opMe.

1IK-6

H3

B pesynbTaTe n3aMepeHuil noyy4eHsl Ciaeayolue 3HaYeHNs
senuuunbl X : 1,73;1,73; 1,99; 1,52; 1,65. ITocTpouts
TOYCYHYIO OIICHKY, 3allMCaTh PE3y/bTaT B CTAHIAPTHOM (hopme.

1IK-6

H3
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B pesynbTaTe n3aMepeHuil moyiy4eHsl CiaeaAyolue 3HAaYeHNS
BenuuuHbl X : 8,25; 8,58; 8,76; 8,51; 8,75. IlocTpouts
TOYEYHYIO OLICHKY, 3alMcaTh Pe3yibTaT B CTaHAAPTHOM (opme.

1IK-6

H3
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ITocTpouTs BBIpaX€HUE JJ19 OLUEHKU TUCTIEPCUN KOCBEHHBIX
n3MepeHnit BenmuanHbl W, CBS3aHHOM ¢ N3MEPEHHBIMH B X0J1€
MPSIMBIX U3MEPECHUU 3HAUYEHUSIMU BeU4rH X, Y, Z, U,
a0COJTIOTHBIC TUCTIEPCUU PE3YJIHTATOB U3MEPEHHUI KOTOPHIX
HU3BECTHBI, CIEAYOIUM COOTHOLIECHUEM: ‘

g +U

W=X+Y

11K-6

H3
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[TocTpouTs BeIpa)keHUE AJIsl OLEHKH JUCIIEPCUNA KOCBEHHBIX
n3MepeHuit BenmnuuHbl W, CBSI3aHHONW ¢ U3MEPEHHBIMU B XOJ1€
MPSIMBIX U3MEPEHUMN 3HAUCHUSIMU Benu4uH X, Y, Z, U,
a0COJIFOTHBIEC TUCTIEPCUH PE3YIBTATOB U3MEPECHUN KOTOPHIX
WU3BECTHBI, CIEYIONIUM COOTHOIIIEHUEM:

W:X+Y
Z+U

1IK-6

H3
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Hamwmwure  BeIpakeHHe JUISL  CpeIHEW  KBaJpaTHUYECKOU
HOTPEIIHOCTH /m,, anredpandeckoit cymmbr y =l £, + ... £1,,n
u3MepeHHbIX Beaudud Iy, lp, ..., 1.

OIlIK-1

Hli
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Uemy paBeH 0OpaTHBIN BeCc (DYHKIIMM KOCBEHHBIX M3MEPEHHMA
BenM4MHBI W, CBSI3aHHOW C U3MEPEHHBIMU B XO/JI€ MPSMBIX
U3MEPEHHH 3HAaUYCHUSAMH BeanunH X, Y, Z, U, abcontoTHbIe
JTUCTIEPCUU PE3YIBTATOB U3MEPEHUIM KOTOPBIX U3BECTHHI,
CJIEAYIOIIUM COOTHOLICHUEM:

W= X% +Y?+2Z%+ U2

1IK-6

H3
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Uemy paBeH oOpaTHBIN BeC (DYHKIIMH KOCBEHHBIX W3MEPEHHIMA
BeNUYMHBI W, CBSI3aHHOU C M3MEPEHHBIMH B XOJ1€ IPSIMBIX
W3MEpeHMI 3HaUeHUAMU BennurH X, Y, Z, U, aOcomtoTHbIE
JTUCIIEPCUU PE3YJIHTATOB U3MEPEHUI KOTOPBIX U3BECTHEI,
CIEAYIOIUM COOTHOIICHUEM:

W=X(Y+Z+U)

1IK-6

H3
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3anucaTh YCIOBHOE YpaBHEHHE (PUTYypbl TPEYroJbHHUKA, €CIIH
M3MEpEeHbl TOpU30HTaNbHBIE yribl: 32°21' 30", 95°23' 21",
52°15'04".

OIIK-3

H?2
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3anucars yCJIOBHOE YPaBHEHUE «TOPU30HTA», €CIIH U3MEPEHBI
ropu3oHTalbHBIE yribl: 95°23'23",  61°28'36",  75°45'16",
50°09'00", 77°13'55".

OIIK-3

H2
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B pesynpraTe M3MEpeHHI IOJYYEHBI CICIYIONUE 3HAYCHHUS
eanuunel X : 5,33; 5,53; 5,99; 5,52; 5,75. Paccuurarh
TOUYCYHYIO OLICHKY B mporpamme Microsoft Excel.

OIIK-3

H2
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BhInoHUTE ypaBHUBAaHME YCIOBHOI'O YPaBHEHUS «KTOPU30HTA» B
nporpamme Microsoft Excel, ecnu u3MepeHbl ropu30HTaIbHBIE
yrael: 95°23'23", 61°28'36", 75°45'16", 50°09'00", 77°13'55".

OIIK-3

H2

20

BbInonHUTE ypaBHUBAaHME YCIOBHOTO YpaBHEHHS (QUIYPHI
TpeyrojibHUKa B mporpamme Microsoft Excel, ecnmu mn3mepenst
ropu3oHTalbHbIe yrisl: 32°21' 30", 95°23' 21",

52°15'04".

OIIK-3

H2

5.3.1.3. Bompocs! k 3a4ery ¢ ouenkoii «He npedycmompen»
5.3.1.4. Bompocs! k 3auery «He npedycmompen »

5.3.1.5. Iepeyenn TeM KypcoBBIX NMPoeKTOB (pador) «He npedycmomperviy

5.3.1.6. Bompocsl K 3ammTe KypcoBoro mpoekra (padorsl) «He npedycmompeny




5.3.2. OueHoYHbIe MaTePHAJTIbI TEKYIIEr0 KOHTPOJS

5.3.2.1. Bonpochl TECTOB

Coneprxanue

Kowmne-
TEHIUA

WJIK

3HaveHEe PU3NIECKON BEIMINHEI €CTh ...

1. BEIpaxkeHHEe pa3Mepa PU3NICCKON BEIIMYUHBI B BUJIC HEKOTOPOTO
YHCJIa TIPUHATHIX SIUHUI] U3MEPCHHS JTaHHON (PU3UYCSCKON BEIIMYMHEI.
2. XapaKTECPHUCTUKA CBOMCTBA (PU3NIECKOr0 O0BEKTA, pa3IndHast B
KaueCTBEHHOM OTHOIIEHHH IS Psiia GPU3NIECKIX OOHEKTOB.

3. KOJIMYECTBEHHAS OTPEICICHHOCTh HEKOTOPOU BEJIMYUHEI, IPUCYIIAsI
KOHKPETHOMY OOBEKTY, CHCTEME, SIBICHUIO WIIH TIPOIIECCy.

4. BeIpaxeHre (YU3MUECKON BETMYNHBI B BUAE SIUHHIIBI H3MEPEHUS
JAaHHOW (PU3NYECKON BEITMYHHBEI.

OIIK-1

31

BeiGepute  mpaBuibHBIM  OTBET. VICTHHHOE  3HaYeHUE
(U3M4ECKON BEINYHUHBI €CTh!
1. 3HadeHue (U3NUECKON BENWYMHBI, KOTOPOE HICAbHBIM 00pa3zoM
XapakTepu3yeT B KayeCTBEHHOM U KOJUYECTBEHHOM OTHOIIEHHUSIX
COOTBETCTBYIOIIYIO (PU3MUYECKYIO BETUUUHY.
2. 3HaueHWe (PU3NIECKON BETMIUHBI, TOTYUYEHHOE U3 OOJBIIOTO YHCia
HU3MEPECHUM.
3. 3HaYEeHUE ¢duznueckoi BEJIUYNHBI, [IOJTy4Ye€HHOE
9KCHEPUMEHTAIILHBIM ITyTEM U OJIM3KOE.
4. 3HaYEeHUE ¢duznueckoit BEJIMYMHBI, [IOJTy4Ye€HHOE
9KCIIEPUMEHTAIBHBIM ITyTeM, MPU OTPaHHUYEHHOM 4YHCIIEe U3MEPEHUil C
HCTOJIb30BaHUEM BBICOKOTOYHBIX CPEJICTB H3MEPEHUI.

OIlIK-1

31

[Tox ToUHOCTBIO U3MEPEHUS TIOHUMAIOT ...

1. cTenieHb MPHOMIKEHUS pe3yIbTaTa U3MEPEHH K Ipyroi
OJTHOPOJIHOM BEJTMUMHE, IPUHATOM 32 €AUHHILY H3MEPEHUSI.

2. CTeneHb HAIKHOCTH WIIH CTETIEHb I0BEPHsI K PE3YNbTaTy
W3MEPEHUsI BEIPKEHHYIO YMCIIOM PABHBIM YHCITYy U3MEPEHUI.
3. pa3HOCTh MEXAY UCTUHHBIM (WJIX IPUHSATHIM 32 UCTUHHOE) U
W3MEPEHHBIM 3HAYCHUEM H3MEPSAEMON BETUUNHBI.

4. cTeneHb NPUOIMHKEHUS PE3yNbTaTa U3MEPEHHsI K HCTUHHOMY
3HAYEHHIO U3MEPSIEMOM BETMYHHBI.

OIIK-1

31

dusnueckas BEIMYNHA SIBIAETCH ...

1. XapakTepUCTHKOI OJTHOTO M3 CBOMCTB (hPHU3UUECKOr0 00BEKTa
(ssBeHwMs, mporiecca), o0IIel B Ka4eCTBEHHOM OTHOILICHHH JIJISI psijia
(1)I/I3I/I‘ICCKI/IX OG’beKTOB, HO B KOJIMYECCTBCHHOM BI)Ipa)KeHI/II/I
VHAWBHUTYaJILHOU IS KaXK/I0TO U3 HHX.

2. XapaKTEePUCTUKON HECKOJILKUX CBOWCTB (PU3NYECKOTO O0BEKTA,
paanquiz’I B KQYECTBECHHOM OTHOIIICHUUN JIA ps[zla (1)I/I3I/IT-ICCKI/IX
0OBLEKTOB.

3. KOJIMYECTBEHHOU ONPE/IeIEHHOCTHI0 HEKOTOPOUH BEIMYHHEI,
MPUCYIIeH KOHKPETHOMY O0BEKTY, CHCTEME, SBICHHIO MJIH MPOIIECCY.
4. 3HaueHNeM (QU3UYECKON BETUMUMHBI, TOTyYCHHOE
AKCIIEPUMEHTAIBHBIM IyTEM U HACTOJIBKO OJIM3KOE K UCTUHHOMY
3HAYEHUIO, YTO B TIOCTABJICHHOW N3MEPUTEIHLHON 3a7jaue MOXKET OBbITh
HCIIOJB30BAHO BMECTO HETO.

OIIK-1

31

Pa3mep ¢puzndeckoil BEIUIMHEI €CT6 ...

1. KONMYeCTBEHHAS ONPEICICHHOCTh (PMU3HMYESCKON BETHYHHBI,
MPUCYIIast KOHKPETHOMY OOBEKTY, CUCTEME, SIBICHHIO HITH MPOIIECCY.
2. XapaKTEPUCTUKA OJJHOTO U3 CBOMCTB (DU3MUECKOr0 00BbEKTa
(sByeHUs, Tporiecca).

3. onpenencHHas pU3MYECKas BEJIMYHHA, TIPUCYIIas KOHKPETHOMY

OIlIK-1

31




00BEKTY, CHCTEME, SIBICHUIO UJIH MTPOIIECCY.
4. onpeniesieHHAs KAYECTBEHHAS XapaKTEPUCTHKA, IPUCYIIast
KOHKPETHOMY OOBEKTY.

JeiicTBUTENbHOE 3HAUCHIE (PU3UUECKON BEIMUMHBI €CTh ...

1. 3HaueHue HU3NIECKON BEIMUMHBI, KOTOPOE HIEATIBHBIM 00pa3oM
XapakTepu3yeT B KaUeCTBCHHOM U KOJIMYECTBEHHOM OTHOLLICHHAX
COOTBETCTBYIOIIYIO (PU3HYECKYIO BETUUMHY.

2. 3HaUeHHUe (HPU3NYECKON BEIMUMHBI, IIOTyUYCHHOE
9KCHEPUMEHTAILHBIM IIyTEM U HACTOJIBKO OJIM3KOE K HCTUHHOMY
3HAYEHUIO, YTO B [IOCTABJICHHOI N3MEPUTENIFHOM 3a/1a4€ MOXKET ObITh
HCIIOJIb30BAaHO BMECTO HETO.

3. 3HaueHue HU3NUECKON BETUUUHBI, I0JIyYCHHOE B PE3yJIbTaTe
OECKOHETHOTO TIpoIiecca N3MEPEeHU ¢ OECKOHEUHBIM
COBEpIIIEHCTBOBAaHUEM METOJIOB U CPEJCTB U3MEPEHUIL.

4. 3HaveHune (HU3NIECKON BEIIMUHMHBI, HICaTbHBIM 00pa3oM
XapakTepHU3yIoLIee B KAUeCTBEHHOM M KOJIMYECTBEHHOM OTHOLICHUSX
COOTBETCTBYIOIIYIO (PU3HYECKYIO BETUUMHY.

OIIK-1

31

PaBHOTOYHBIMU U3MEPEHUSMH Ha3bIBAIOTCH ...

1. u3MepeHus, BHIIOJIHEHHBIC OAHUMH U TEMH K€ IPHOOpaMu U
JIMIIaMH, Pa3HbIM YHCIOM MPUEMOB, HO B OAMHAKOBBIX BHELITHUX
YCIOBUSX.

2. U3MepeHHs HeOIMHAKOBOW TOYHOCTH, BBHITIOJTHEHHbIE Pa3HBIMU
npubopaMu U JIMLAMH, Pa3HBIMHU CIIOCOOAMH U B Pa3INYHBIX
YCIOBUSX.

3. u3MepeHus, BHINOIHIAEMbIE B OIMHAKOBBIX YCIOBHUSAX, TO €CTh
00BEKTHI OTHOT'O M TOTO K€ POJIa U3MEPSIIOT UCTIOJIHUTEIN OJUHAKOBOH
KBaJM(pUKaLUH, TpUOOpaMH OIHOTO Kiacca, 0 eIMHON METOJMKE, B
JOCTaTOYHO OJM3KUX MO XapaKTepy YCIOBUSIX BHEIIHEH Cpeibl.

4. u3MepeHwust, IpU KOTOPBIX MOIYy4al0T OAMHAKOBbBIE 3HAYECHUS
OJHOPOAHBIX (PU3MYECKUX BEIMYHUH B LEISIX KOHTPOJIS, HCKITFOUCHHS
rpyObIX MOTPENTHOCTEH.

OIIK-1

31

HepaBHOTOUHBIMY U3MEPEHUSAMU HA3bIBAIOTCS ...

1. n3MepeHus, BBINOIHAEMBIE IS [TOTy4EHUS HECKOIBKUX 3HAUCHUH
M3MEepsIEMON BETMYMHBI HEOAMHAKOBOM TOYHOCTH B IENSX KOHTPOJIS,
WCKJTFOUEHHS TPYOBIX IOTPEITHOCTEH WU MOBBIIICHHUS KauecTBa
pE3yIBTaTOB U3MEPEHH.

2. U3MepeHusl, B KOTOPBIX 3HAUYEHUE ONPEIEIIEMON BETMUNHBI
[OJTY4arOT U3 BBIYMCIECHUH, C PAa3JINYHON OIPELUTHOCTBIO OKPYTJIEHUS
pe3yJIbTaTOB U3MEPEHUM.

3. u3MepeHHs, BEINOIHAEMBIE B CITy4asix, KOT/1a, IO KpailHeH Mepe,
OJIHA M3 COCTAaBJIAIOIIUX MpoLiecca U3MEPEHUS 3HAUUTEIBHO
OTJINYAETCS OT aHAJIOTMYHON COCTABJISIFOIICH IPYTrUX H3MEPEHUM.

4. n3Mepenusl, pH KOTOPBIX MOJIyYatOT HEOJUHAKOBBIE 3HAUCHUS
OTHOPOAHBIX (PU3MYECKUX BEIHUYUH B LEISX KOHTPOJIS, HCKITFOUEHUS
rpyObIX OTPENTHOCTEH.

OIlK-1

31

HcrrHHAsA NOrpeliHOCTh U3MEPEHUS ONPEIEIAETCS KaK ...
A — MCTHHHAS TOTPEITHOCTh U3MepeHus; | — 3HaueHne n3mMepsieMoit
BEIMYMHBL, X — ICTUHHOE 3HAYEHHE U3MEPSEMON BEIMUMHBI; X —
BEpOsITHEHIIIEE 3HAYCHNE U3MEPSIEMOM BEIMYHMHEI (CpesiHee

apudmernyeckoe).
LA=l—-x

2 A=1+X
3.A=1-X

4'A=)%

OIIK-1

Vi
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FI)Y6BIMI/I MOrpCIIHOCTAMUA I/I3MCpeHI/Iﬁ Ha3bIBAIOT MOIrPCIIHOCTHU

OIIK-1

31




1. BO3HUKAIONINE BCISACTBUE OKPYTIICHUS YHCEN ITPU BRIYHCICHUSIX
WA U3MEPEHHSX.

2. IPOUCXOSIINE OT OIPEJICIICHHOTO UCTOYHUKA M UMEIOIITHIE
OTIPE/ICTICHHBIC 3HAKU W BEJIMUUHY.

3. Hem30eKHO BO3HUKAIOIINE M3-32 HECOBEPIIIEHCTBA OPTAaHOB UYBCTB,
00yCIOBIIEHHBIE TOYHOCTBIO TPUOOPA, KBaTHU(UKAIe HaOIoqaTens,
HEYJIOBUMBIMH KOJICOAHUSMU BHEITHUX YCIOBHM, 3aKOHOMEPHOCTH
KOTOPBIX MPOSIBIITIOTCS B Macce.

4. BO3HHKAIOIIHE BCJICACTBUE ITPOCUETOB, IPOMAXOB, T.€. U3-32
HEBHUMATEILHOCTH HAOJIFOIaTesI, HEUCTIPABHOCTH TIPUOOpa UiTH
HEMPABWILHONW METOIAMKH H3MEPEHHI.

11

BriOepuTe HECKO0JIbKO NPABWIbHBIX BAPHAHTOB OTBeETA.
VcTuHHas NOTpenIHOCTh SBIISIETCA:

1. aBCOMOTHON MOTPEIIHOCTHIO U3MEPEHUSI.

2. BEpOsITHEMIIIEH OTPEIIHOCThIO U3MEPEHUS

3. pa3HOCTh MEXAY PE3yJbTaTOM U3MEPEHUS] U €r0 UCTUHHBIM
3HaYECHUEM

4. OTHOCUTEJILHOU MOTPEUTHOCTHIO0 U3MEPEHUSI

OIIK-1

Vi
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Bribepute HECKONBKO MPaBWIIBHBIX BapHaHTOB oTBeTa. CiydaiiHble
HOTPENIHOCTH 00JIaIal0T CIIEAYIOIIMM CBOHCTBOM:

1. B psaay m3MepeHUil OOJbIIME W Mallble TI0 aOCONFOTHOW BETMYUHE
Clly4yaiHble MOIPEIIHOCTH BCTPEYAIOTCs] OANHAKOBO YacTO

2. ciyyaiiHple MOTPEHIHOCTH HE MOTYT NPEBBINIATh 1O abCOMIOTHOM
BETTMYMHE U3BECTHBIN mpenen (IOITycK)

3. Mamble MO a0COJIOTHOM BENMYHMHE CIlydalHbIe IOTPEITHOCTH
MIPOABJIAIOTCA qamie 6OHI)H_[I/IX, T.C. yeM 0oJblIe BEJINYHHA
MOTPEIIHOCTH, TEM PEXKE OHA BCTPEUALTCS B PSLY U3MEPEHUH

4. ciayvaiiHble HOTPEIIHOCTH IO aOCOJIOTHOM BEIMYMHE HE MOTYT
OBITH OOJIBIIIE €UHULIBI

OIlIK-1

31
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CuHcTeMaTHYECKUMHU MOTPEITHOCTSIMUA U3MEPEHUI Ha3bIBAIOT
MOTPEIIHOCTH

1. mpoucxoasIIye OT ONPEACTICHHOTO UCTOYHHKA U UMEIOIIHE
OIPE/ICJICHHBIC 3HAKU W BEJIMUHHY.

2. BO3HUKAIOIIUE BCICACTBUE OKPYTIICHHSI YUCEI MPU BHIYMCICHUIX
WA U3MEPEHHUSIX.

3. Hen30eKHO BO3HHMKAIOIIHE U3-32 HECOBEPIICHCTBA OPraHOB YYBCTB,
00yCIIOBJIEHHBIE TOYHOCTBIO MTPHOOPA, KBATH(UKAIIMEH HAOI0AaTeNs,
HEYJIOBUMBIMH KOJICOAHUSIMY BHEITHUX YCIOBHIA, 3aKOHOMEPHOCTH
KOTOPBIX MPOSIBIITIOTCS B Macce.

4. BO3HHKAIOIIHE BCJIEACTBUE ITPOCUETOB, IPOMAXOB, T.€. H3-32
HEBHUMATEJILHOCTH HaOJIF0aTeIsl, HEUCIPABHOCTH IpUOOopa UiIu
HEMPAaBWILHOW METOAMKH H3MEPEHHIA.

OIlK-1

31
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[IpenenpHON NOTPEIHOCTHIO HA3BIBAETCH. ..

1. Takoe 3HaYEHHE CITYYalHOM MOTPEIIHOCTH, MOSBICHHE KOTOPOTO
IIpY JAHHBIX YCIOBUSAX U3MEPEHUN MaJIOBEPOSITHO.

2. cpeaHee apuMeTHUECKOE 3HAUYCHHE CITyYaiiHOW OTPEIIHOCTH,
MOSIBJIEHUE KOTOPOTO MPH JAHHBIX YCIOBUSIX U3MEPEHUN
MaJIOBEPOSITHO.

3. Takoe 3HaYEHHE CITYy4alHOM MOTPEeNIHOCTH, MEHBIIE KOTOPOTO 110
a0COIOTHOM BeTMYMHE MOTPEITHOCTH B PSAY U3MEPEHUI
HEBO3MOXHBI.

4. Takoe 3HaYCHHE CIyYaiHOW MOTPEITHOCTH, OOJIBIIE MM MEHbILIE
KOTOPOTO 10 a0COJIIOTHOM BEIMYMHE TIOTPEITHOCTH B PSAY U3MEPEHUI
PaBHOBO3MOJKHBI.

OIIK-1

31
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OTHOCHUTEITEHOU IMOrp€UIHOCTBIO HA3bIBACTCA ...
1. Pa3HOCTb MCXKAY PC3YyJIbTATOM U3MCPCHUS U BCpOHTHeﬁH.IHM

OIlIK-1

31




3HAYCHUEM U3MEPSEMON BEITMYUHEI.

2. BENIMYMHA, TOKA3bIBAIOIIAs, BO CKOJILKO pa3 HCTHHHAS IMOTPEITHOCTh
MPEBBIIIACT

MIPEIITBHO-IOMYCTHMYO TIOTPEITHOCTb.

3. OTHOIIIEHNE BETMIMHBI a0COTIOTHON IMOTPENTHOCTH K CpeaHeit
KBaJ[PaTHUECKON TOTPEITHOCTH.

4. OTHONICHUE BEIIMYMHBI a0COFOTHOM MOTPEITHOCTH K U3MEPESHHOM
BEJTUYMHE.

16

CpenHsas KBagpaTrdecKas MOTPEIIHOCTD 71 IS psifia pAaBHOTOYHBIX
U3MEPEHUN OTpeessieTcs Kak ...
Aj — UICTUHHBIE TIOTPEIIHOCTH U3MEPEHHM; N — YUCIO U3MEPEHUH.

2 2 2
Lo Al +AS+ .+ A

1TK-6

V3
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Cpenusis KBapaTHUECcKasl MOTPEIIHOCTh QYHKIMH OOIIEro BUIa

y :f(xl, Xy oo xn) onpezensercs no Gopmyie ...
Xis Xy y oney X,

CPEHUMH KBAJPATHYECKUMHU MOTPEHOCTAMA M, , M, , ..., M

2. 2 2 2 )
mz=| +m? + a +ml 4.+ a +m?
Yolox, OX, OX,

— HE3aBUCUMBIC BEJIIMYWHBI, ©3BMCPCHHBIC CO

n

Z

Il

|
3
+
=
_I_
+

|
3

<
I

v llex, ) X, Tox

n

ITK-6

V3
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Cpenusist KBaJipaTHUECKasl MOTPEUTHOCTh PYHKIMH BUJIa
Y = X; + X, ompenesercs mo bopmyre ...

X1 M X2 — HEIIOCPEACTBEHHO U3MEPEHHBIE BEJINYUHBI CO CPEIHUMU
KBaJIPaTUYECKUMH IIOTPELUTHOCTSAMHU, COOTBETCTBEHHO PaBHBIMHU 711 U
my

2 2
LM, =\m; +mj -
2 M, =m +m,.
2 2
3 M, =m; +my-

A M, =\m+m,

1TK-6

V3
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CpenHsst KBapaTHyecKas MOrpenrHoCcTh (YYHKITUH BHIA y=X —X,

ompezaensieTcs no Gopmyre ...
X1 ¥ X — HEMIOCPE/ICTBEHHO M3MEPEHHBIE BETMUMHBI CO CPETHIMU
KBaJIPATHUYCCKUMH TIOTPEITHOCTSIMHU, COOTBETCTBCHHO PABHBIMU 111 U

ITK-6

H3




1. My =\m;+m, -
2 2

2. M, =\m; +m;

3. My =m, —m,.

_ [ 2
M, =\m;—m;

20

CpenHsis KBaJpaTHuecKas MOrpeHoCcTb (QYHKIMU BU/IA
Y = X; — X, + C onpenensercs no dpopmyze ...

X1 U Xp — HEIOCPCACTBEHHO U3MEPCHHBIC BEJIMYMNHBI CO CPETHUMHA
KBaJpaTUYICCKUMMU MMOTrPCIIHOCTAMU, COOTBETCTBCHHO PABHBIMHU 111 U
my, ¢ — IOCTOSIHHAsI BEINYUHA

LM, =\m+m,+c.

_ 2 2
2. M, =\Jm; +m; -

SM,=m +m,+c

. 2 2
4-My— m; —m, -

1IK-6

H3
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Cpennee apupMeTHIECKOE ONPEIENACTCS KaK ...

lo — umcio, 61M3K0E K cpeHeMy aprupMETHIECKOMY; AI — Pa3HOCTh
usMepenHoro 3HaueHus | u l; A — ciryyaiinasi norpenHocTh; N —
yucito uamepenuit; [1] - cymMmma n3amMepeHHBIX 3HAYCHHIA. .

LI

2.7;@

1]

n

oo 18]

w
x|
I

ITK-6

V3
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ITox BecoMm u3MEpPEHUS IOHUMAETCA . ..

1. cTemeHp HAIEKHOCTH WJIH CTENIEHb JIOBEPHUS K PE3YIbTATy
U3MEPEHHUS.

2. pa3HOCTb MEXIly UCTHUHHBIM (MJIM IPUHSTHIM 32 HCTUHHOE) U
HM3MEPECHHBIM 3HAUYEHUEM U3MEPSEMOM BEITUYHHBI.

3. creneHb NpUOIKEHUS pe3yabTaTa U3MEPEHUS K Apyron
OJITHOPOJIHOM BEIMYNHE, IPUHATOH 3a €AUHUIY U3MEPEHUSI.

4. crtemeHb MPUOIMIMKEHUS pe3ybTaTa N3MEPEHHS K HICTUHHOMY
3HAYECHHIO U3MEPSIEMO BEJINYUHBL.

OIIK-1

31

23

Bec u3mepenus xapakTepusyer ...

1. OTHOCUTENBHYIO TOUHOCTD U3MEPEHHS.
2. aBCOMIOTHYIO TOYHOCTH H3MEPEHUSI.

3. IpeeNbHYI0 TOYHOCTh W3MEPEHHS.

4. IONYCTHMYIO TOYHOCTh U3MEPEHHSI.

OIIK-1

31

24

O6mas apudmeTraeckasi ceperuHa Wid BECOBOE CpeaHee X
MHOTOKPATHO ¥ HEPAaBHOTOYHO U3MEPEHHOM BEJIMYUHBI OIPEICIISeTCS
KaK ...

OIIK-1

31




l; — HepaBHOTOYHbIC 3HAYCHUS BETMUUHBI X;
pi — Beca HaOIIoeHnil BeM4uH |; paBHBIE YHCIIaM H3MEPEHHIA

L g [IO|]

-~ [p]

B o0miem Buze Bec Kakoro-mudo u3MepeHus BeIpaskaeTcs GopMysIoi

Pi — BEC KaKOTo-mub0 M3MEPEHHS; [ — CPEHSS KBaApaTHIECKast

MOTPEIIHOCTh €IMHHILIBI BECa;
mj — CpeHss KBaIpaTHUECKas OTrPELIHOCTh U3MEPEHNUS, BEC
KOTOPOT'O OIpeeIIseTCs.

2
1. M
g
25 i OITK-1 3]
2. o - u .
=
\/ mi
3. . _ M.
==
mi
4 0 ,uz .
i 4|2
mi
Cpe;[Hsm KBa)Z[paTI/I‘IeCKaSI HOFpeHIHOCTI) (9105050500051 Beca, BI)Ipa)KeHHaSI
4yepe3 UCTUHHBIE TIOIPEIIHOCTH, OIIPEaeisieTcs Mo GopMyle ...
p — Beca U3MEPEHHUN; A - uctunube MIOIPEUIHOCTH U3MEPEHUM; N —
qUucCcJiIo H3M€p6HHﬁ.
1. [IOA ]
IL[ =
n
2
26 |2 ﬂ:[A ] TIK-6 V3
Jn
2
3. [ pA } .
ﬂ —_—— =
n
2
4 [pA } .
Jn
Bec dynkiuu o01ero suaa y =f (X11 x2 ) aeny Xn) OompeneIseTcsa
27 KakK... IIK-6 V3

Py — Bec QyHKLUH, P; —Beca aprymenTos (i=12 ..n)




1. 1 1 1 1
—_— =t —"t ... +—
Py pl p2 pn
2. of 1 of 1 of 1
P=l—| —+ —| —+ - —_— =
X ) P \O%) P X, ) Py
3 P — i p + i . p + +| — p
Y olox, ) Tt lox, ) P x ) "
2 2 2
4. 1 of 1 of 1 of 1
— = —| =+ — | —+ ] — ] —
Py OX, p, (0OX, P, OX,, P,

3amaya ypaBHUBaHUS T€0I€3MUECKON CETH 3aKITF09aeTCs:

1. B OTBICKaHUH MTOTIPABOK K PaCYETHBIM BEITUYUHAM, TaK YTOOBI
HCIIPaBJICHHBIE TIOMPABKaMH PacueThl ObUIH MPABUILHBIMHU

2. B OTHICKaHUHU HEBA30K, 00Pa3yIOMIMXCS B TEOJIE3MUECKHUX CETAX

28 | 3. B MaTeMaTHYECKUX BLIYMCIEHUAX C LENBI0 OTHICKAHUS OIIMOOK, I1K-6 33
JOMYIICHHBIX B MPOIIECCE MOJIEBBIX U3MEPEHHIN
4. B MICKITIOYEHUH HEBSA30K, T.C. B OTHICKAHUU TIOMPABOK K U3MEPEHHBIM
BEJIMYMHAM, TaK YTOOBI HCIIPABICHHBIC TONPAaBKAMH N3MEPEHHS
YIOBJIETBOPSUIM BCEM I'€OMETPUUECKUM YCIOBHSIM CETH
Hessizkoli Ha3bIBaeTcs:
1. cpenHsis KBajpaTuyeckas ommoka QyHKIMNA N3MEPEHHBIX 3HAYCHU I
BEJIMYMH
29 | 2. ommbka QyHKIUIT U3MEPEHHBIX 3HAYCHUI BETHYHH OIlIK-1 31
3. oTHOCHUTENbHAS OMIMOKA (PYHKIMH N3MEPEHHBIX 3HAYCHUH BEJTMUUH
4. nonmycTHMasi OTHOCUTENbHAS OMNOKa (QYHKIMNA H3MEPEHHBIX
3HAYECHUH BENUYHMH
CyIHOCTH MPUHIMITA HAUMEHBITUX KBAIPATOB [T PABHOTOYHBIX
WU3MEpPEHHH 3aKIF0UaeTCs B BHIOOPE TAKOTO BapHaHTa ypaBHUBAHUS,
IIPU KOTOPOM:
1. monpaBku MeHee Bcero Obl UCKAXKAIN Pe3ybTaThl U3MEPEHHH, T.€.
n
MoJTy4aeMbie TIPU YCIIOBHU 2 2
ysaensie npu yeoi § e _[p,e]_
i-1
2. IOTIPaBKH MEHee BCEro Obl HCKAXKaIH Pe3yJIbTaThl U3MEPEHUIA, T.€.
n
MOJTy4aeMble IIPU YCIIOBHU 2 2 ;
30 y Py 2o} =[0v* |=min OIIK-1 31
i=
3. IonpaBKK MEHEe BCEro Obl HCKaXKAIN Pe3yIbTaThl H3MEPEHHHH, T.€.
n
2 2 :
TOJTy4aeMbIe IIPH yCIOBUU 3 pv? = ': pv ] —1
i=1
4. mompaBKH OOJIBIIE BCEro OBI MCKAXKATH Pe3yIbTaThl HU3MEPEHUH, T.€.
n
MoJTy4aeMble TIPU YCIIOBHU 2 2
y pHy o= [U ] = max
i=1
CyuIHOCTh NPUHIMIIA HAMMEHBIINX KBAIPAaTOB Ul HEPABHOTOUYHBIX
M3MEPEHHH 3aKIII0UaeTCs B BHIOOPE TAKOTO BapHaHTa ypaBHUBAHUS,
MIPH KOTOPOM:
1. mompaBKu MeHee Bcero Obl HCKaXalli pe3yIbTaThl H3MEPEHUH, T.€.
n
MoJTy4aeMble TIPU YCIIOBHU 2 2 ;
31 |V Py 2 pu’ = po* |=min OITK-1 31

2. IOTPaBKH MEHEE BCETO OBl MCKAXKAU PE3yJIbTaThl U3MEPEHUH, T.€.
n
oJIy4aeMble IPHU YCIOBUU 2 _ 2| _
y puy z po =] pu’ |=0
3. mompaBKHu OOJIBIIE BCETO OBl NCKAXKAIU PE3yJIbTAaThl U3MEPECHHUH, T.¢€.




n
I10JIy4aceMbI€ IIPpHU YCIIOBHUN 2 2
y pry % pu’ =] po’ | = max
i=1
4. ONPaBKH MEHEE BCETO ObI MCKAKAIU PE3yJIbTaThl H3MEPEHUH, T.€.

n
oJay4aeMble IIPU YCIOBUU 2 _ 2 1 _ mi
y pHy Z U, —[u J—mln
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Y CcTaHOBUTE COOTBETCTBUE

L1#: YcnoBHOe ypaBHEHHE GUTYPBI

L2#: YcioBHOE ypaBHEHHE TOPH3OHTA

L3#: YcnoBHOe ypaBHEHHE AUPEKIMOHHOTO YTiia
L4#: YcrnoBHOe ypaBHEHHE Oa3uca

RI# v +0, +...+0, +W, =0

R2#: Zl)i(c) +WA -0
R3# £ + i + ..+ 0 +W, =0

N N
R4#: (A) (B) —
21:5Aiui —§§Biui +W; =0

OIIK-3
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YkaxxuTe BRIpaXEHUE I BEIYUCICHUS HeBs3KH W ; TTOIFOCHOTO
YCIIOBHOTO YPaBHECHHSI:
Ai 1 Bj — cBsizyromue yribl

N
Insin A —%Insin B.

Lw,
2w,

~rMz Mz

N
Ig sin A +§Ig sinB,
3 N N
"W, :§smA—§S|nBi

N i N .
4w, =XlgsinA ~ZlgsinB

OIIK-3
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Vxkaxure BBIPAYXKCHHUEC YCIIOBHOI'O YPABHCHUSA JUPCKIIUOHHOTI'O YyIJjia B
LCIMOYKE TPECYTrOJIbHUKOB!

v, — nonipaBku B yruiel Cj (i = 7, 2, 3, ... N), N — uucno TpeyroibHUKOB,
Wa — HEBSA3Ka YCIOBHOTO YPaBHEHHUS TUPEKITHOHHOTO yTJa

1,
2. +0oM oM £ 00 +W, =0
3. 4" MW £V + .+ 0% +W, = min
(7) 4, (A) (c) _
4 oV o, Loy W =1

OIIK-3

35

YKaxuTe BRIpOKECHHE TSI BEIYUCITCHIS HEBSI3KH Wy 6a3uCHOTO
YCJIOBHOT'O YpaBHEHHS B IIETIOYKE TPEYTOJILHUKOB:
Ai 1 Bj — cBsI3yIo1IUE YIIIbI

1. N N
W =(Inbl+§lnsin,6‘j—(lnb2 +ZlInsin Bij

2. N N
W, :(Igbﬁ%IgsinAj—(lgbZ+§IgsinBij

OIIK-3




N N
Wy =(Igbl—§lgsinAj+(lgb2—%Ig sin Bij

N N
A :(bﬁ%lgsinAj—(bz +§Igsin Bij

36

YcranoBure 1NpaBWIbHOE COOTBETCTBHE  MEXIY
MIOTPEIIHOCTSMHU B COOTBETCTBUU C UX MPU3HAKAMU
ITorpemnoctu [Ipusnakamu
A. JInunbie | 1. Bo3meiicTBUS yCIIOBUiT U3MEPEHUI
MOTPELTHOCTH
b. Buemmnue | 2. pu3HOI0rnYecKrne 0COOEHHOCTH
HOIPEIIHOCTH HaOmronaTens
B. IMorpemrrocti Metona | 3. BO3HUKAIOT OT OMPEIEICHHOTO
U3MEPEHUS HCTOYHUKA,
OJIMHAKOBBIE IO BEJIMYMHE U 3HAKY MU
M3MEHSIOTCA MO ONpeAeICHHOMY
3aKOHY
I'. I'pyOsie 4. HECOBEPIICHCTBO MPUHSITOTO
METOJUKU U3MEPEHUs
J. CucrteMarndeckue 5. mpoMaxw, poCYEeThI,
HEBHMMATEJIbHOCTh HAOII0IaTeIsI
E. Ciryuaiinbie 6. HeM30EKHBIE TIOTPEITHOCTH,
BO3HUKAIOIIME U3-32 HECOBEPIIEHCTRA
OpraHoB YYBCTB U IPUMEHSEMBIX
puOOPOB, a TaK)Ke N3MEHEHUI
BHEILIHEU CpeJibl.

OIIK-1

31

37

YcraHoBuTe NPaBUIbHYIO NoCJ1e10BaTeIbHOCTh
MaTeMaTH4ecKo 00pabOTKH psija pPAaBHOTOUHBIX H3MEPEHHH
OJTHOM M TOM e BeIMuuHbI B nporpamme Microsoft Excel:

1. BpUHCISIOT CPEeAHIO KBAAPaTUYECKYH) MOTPEIIHOCTH
cpeaHero apu(pMeTHYECKOro U €€ Ha/le)KHOCTh

2. BBIUUCIAIOT YKIOHEHUS KaXKIOTO W3MEPEHHUs OT CPEITHEro
apu(pMeTHYECKOTrOo

3. BBIUHCIAIOT CPEAHIOI KBAJAPATHUYECKYIO IOTPEUIIHOCTh
OTIENBHOr0 u3MepeHus 1no Gpopmyine beccens u ee HaEKHOCTh
4. Haxonst cpenHee apudmeTnueckoe 3HAYCHHE H3MEPEHHOM
BEJIMYHMH

OIIK-3

38

3anumurTe MNpaBWIbHbIA oTBeT. Ecim  u3MepeHHOE
3HAUEHUE TOPU3OHTAIBHOIO MPOJIOKEHUS cOcTaBiseT 155,67 M,
a ero HMCTHHHOe 3HadeHue 155,61 M, yemy paBHa HMCTHHHAas
NOTpeHOCTh. OTBET 3alIMIINTE YHCIOM B CAHTUMETPAX.

1IK-6

V3

39

3anumMTe TNpaBWIBHBIA oOTBeT. Yemy paBeH Bec
W3MEPEHHOTO TOPU3OHTAILHOTO yria, €CIW €ro CpeaHus
KBaJIpaTH4ecKasi TMOTPEIIHOCTh m COCTaBisieT 5", cpenuss
KBa[paTUIECKasi MOIPENIHOCTh €IMHUIbI Beca L cocTaBiseT 107,
OTBeT 3aMUIIUTE YUCIOM.

1TK-6

H3

40

3anumuTe mNpaBWIBHBIA oTBeT. Eciaum u3MepeHHbIe
3HAYCHUsI TOPU3OHTAIBHBIX YTJIOB B TPEYTOJbHUKE COCTABIISIFOT
65°25', 65°36', 49°00" uyemy paBHa MCTHHHAs IOTPEIIHOCTb
(aeBsizka). OTBET 3aMUINKTE YUCIOM B CEKYHIaX.

ITK-6

H3

41

BcraBp HemocTaromiee ciioBo B omnpeneiaeHue (MMs CyIIecTs. ,
CIUH. LII/IC.HO). - OTO CTCICHb HAOCXKHOCTU WIU
CTCIICHb NOBCPHA K PCIYJILTATY USMCPCHUS.

OIIK-1

31




5.3.2.2. Bonpochl 1151 yCTHOTO OMpoca

Kommne-

Ne Copepxanue — NAK
1 | Jaiite noHATHE W3MEPECHHS. OIlIK-1 31
2 Kaxkue U3MEpEeHUs Ha3bIBAIOT PaBHOTOYHBIMU u

HEPABHOTOYHBIMU? OIK-1 31
3 Kaxue mamepenus Ha3bIBalOT HEOOXOAMMBIMH M H30BITOUYHBIMU? OIIK-1 31
4 Urto Ha3bIBaeTCSI UCTHHHOHN IMOTPEITHOCTHIO? OIlIK-1 31
5 [TpuBenuTe KIaccuUKAIMIO MOTPENTHOCTEH W3MEPECHHH. OIIK-1 31
6 HazoBuTe cBoiCTBa CilydallHBIX MOTPEITHOCTEH. OIIK-1 31
7 [lepeuncnure  OCHOBHBIE  KPHUTEPUU  OLEHKH  TOYHOCTH

pCSI;/JIBTaTOB HW3MEPEHUI. PP . OITK-1 31
8 Kakue morpenrHocTa SBJSIFOTCS aOCOIOTHBIMU? OIIK-1 31
9 Uro Ha3bIBaeTCs OTHOCHTEIBHON MOTPEITHOCTHIO? OIIK-1 31
10 | Cpeanue KBagpaTUYECKHE MOTPEITHOCTH (HYHKIIMI N3MEPEHHBIX TTK-6 V3

BEJIMYHH.
11 | Cpennss KBaapaTHyecKasl IOTPELIHOCTh apu(PMeTHUECKON

cepeIuHBL. [TK-6 V3

12 | BeposiTHelIIHE TOTPEITHOCTH M UX CBOKCTBA OIIK-1 31

13 | Cpenssis KBajpaTUUYECKasi MOTPELIHOCTh OTACIBHOTO U3MEPEHUs
U apu(MeTHIECKOl CepelnHbl BHIPAKCHHBIE Yepe3 YKIOHEHUS OT T1K-6 V3
CpeaHero apuMeTHIECKOTO.

14 | Kak BBINOJIHUTB OLICHKY E“OIIHOCTI/I I10 Pa3HOCTSM JIBOMHBIX TTK-6 V3
PaBHOTOYHBIX U3MEPEHUIA.

15 | TloHsATHE O Bece U3MEPCHHS. OIlIK-1 31

16 | BecoBoe cpemHee wiu 00mmas apupMeTHIecKas cepeinHa. OIIK-1 31

17 | Beca He3aBHCHMBIX H3MEPEHHI U UX CBOMCTBA. OIlIK-1 31

18 | Cpennss kBagpaTH4eckas MOrPEIIHOCTh €TMHHIIBI Beca. 1IK-6 33

19 | CgolicTBa YKIOHEHHUH HETTOCPEICTBEHHO M3MEPEHHBIX BETUYUH OT OITK-1 3]

ux oOmeit apupmMeTnIecKon CepeaHblI.

20 | Cpemusis  KBajpaTHYecKas TIOTPEINHOCTL  E€AMHUIBI  BeEca, TTK-6 23

BBIPKCHHAS Yepe3 HCTUHHBIC MOTPEUTHOCTH.
21 | Cpennsii  KBaJpaTH4ecKas TOTPENIHOCTh CIMHHUIIBI  Beca, TTK-6 23
BbIpa)KEHHAsI Yepe3 YKJIOHEHUsI OT BECOBOTO CPETHETO.
22 | Cpennss KBaJipaTHYECKas MOTPEIIHOCTh BECOBOTO CPEIHETO. IIK-6 33
23 | Beca (yHKIUMI HE3aBUCHMBIX U3MEPEHHBIX BEJINYHH. OIIK-1 31
24 | IlonsTue o npsAMoOil U 0OpaTHOM 3aadyax TEOPHUH MOTPEIIHOCTEN
M3MEPEHHUI TPU BBIOOPE T€01€3NUECKUX U3MEPEHUM 11 OITK-1 3]
WH)XEHEPHBIX U3bICKAaHWH B 00JIaCTH TPUPOTIO00YCTPOICTBA U
BOJIONOJIB30BaHus. [[puHIIUI paBHBIX BIMSHUU.

25 | CymHOCTh ypaBHHUTEJIbHBIX BBIYHCICHUNA. METO HAMMEHBIINX TTK-6 23
KBaJpaToB.

26 | Buabl yCIOBHBIX ypaBHEHUIA. OIlIK-1 31
27 | CyurHocTh KOppenaTHOro crnoco0a ypaBHUBAHHUS. OIlIK-1 31
28 | YpaBHHMBaHHE LIEHTPAILHON CHCTEMBI. 11K-6 33
29 | YpaBHHMBaHHE I'€0C3UIECKOT0 YETHIPEXYTOJbHUKA. 11K-6 33

30 | YpaBHHBaHUE ENH TPEYTOIHHUKOB MEKTY IBYMS UCXOTHBIMU TTK-6 23

cTopoHaMu (6a3ucamu).

31 | CymHOCTb ypaBHUTEIBHBIX BEIYHCICHHUH C TPUMEHEHHEM OITK-3 22

nporpaMMHOIro obecnieueHust




32

VYpaBHMBaHME CETH TPUAHTYJISLUU C UCIIOJIB30BAHUEM
MH(GOPMALIMOHHBIX TEXHOJIOTUN U MPUKJIAAHBIX anlapaTHo-
MIPOrPaMMHBIX CPECTB, I 00ecredeHns Bcex 3ranax padoT mno
IPUPOA000YCTPOICTBY U BOJOIOIB30BAHUIO TEPPUTOPHH.

OIIK-3

32

33

YpaBHUBaHUE T€0/IE3NUECKUX HUBEIUPHBIX CETEH C
MCTIOJIb30BaHUEM HH(POPMAIIMOHHBIX TEXHOJIOTHHA U TIPUKIIATHBIX
arnmapaTHO-TIPOTPaMMHBIX CPEJACTB, JIJIsl 00ECIIeUeHHUs BCEX 3Tamax

paboT Mo NMPUPOI000YCTPONCTBY U BOJOTIOIH30BAHHIO TEPPUTOPHH.

OIIK-3

32

5.3.2.3. 3agaum 1Jisi IPOBEPKH YMEHUIi 1 HABBIKOB

Coneprxxkanue

Komme-
TEeHI

UK

Hanmumure  dopmymy s cpenHedl  KBaApaTHYECKOM
MOrPEILIHOCTH, BBIPAXKEHHON Uepe3 UCTUHHBIE MOTPEIIHOCTH
U3MEPEHUIL.

OIIK-1

Vi

PaccuuraiiTe CpemHIO KBaJpPAaTHYCCKYIO IIOTPEIIHOCTb My
byukuu Buna y = l; + lp, rae l; = 5,6 m; 1,= 10,5m; m1=0,05
m; m>=0,05 m.

1IK-6

H3

PaccunraiiTe CpemHIO KBaJpaTHYECKYIO IIOTPEIIHOCTD 71y
nuHeWHONU (QyHkuuM BUaa y = ail; + apl, + asls |, 20e a;= 2;
|1:123, 55m; ar =4; |2 =123, 15m; a3=3; |3:122, 55m; m=0,05
m; mry=0,01 m; m3=0,06 m.

1IK-6

H3

Hanumure Gpopmyiny 1uist HaxoxaeHUs: o01Ieil apupMeTnaecKoi
CepeIUHBI.

OIlIK-1

Vi

Bbruucnute Beca NpEBBINIEHUH 1O XOJIaM T'€OMETPUYECKOTO
HUBEIMPOBAHUS COOTBETCTBEHHO MIMHONU L1=52KkM, L,=3,4KM,
L;= 10,7xM, IpUHSB B KAYECTBE U3MEPEHUS C CAMHUIHBIM BECOM
MPEBBIIICHUE MO XOAY JIUHOU ¢ =5KM.

OIIK-3

H2

PesynpTaram U3MEpEeHHs TOPU30HTAIBHBIX YTJIOB
COOTBETCTBYIOT CPEJIHHE KBaJPAaTHUYECKHE MOTPEIIHOCTH: mj =
5", my = 15", m3 = 25". BerauciauTh UX Beca, €CIH U3BECTHO, YTO

n
CpeaHAA KBaApaTUYCCKasa MOIrpEIIHOCTh, €IMHHUIBI BECa LL =6".

OIIK-3

H2

O1leHKa TOYHOCTH M3MEPEHHUS MPEBBIIICHUI M0 HEBA3KAM B X0JaX
fri= 2mm; fro= 14mm; fra=6mm; L1=52xm; Lo=3,4xMm; L=
10,7xM.

1IK-6

H3

ITo HeBA3KaM 5-TH TPEYrOJILHUKOB LEHTPAIbHON CHCTEMBI
BBIYUCINTh  CPENHIOI0  KBaJpaTHYECKYIO MOTPEIIHOCTh
u3MepeHus yriaa no ¢opmyne Peppepo eciau HEBSI3KH PaBHBIL:
14", 35", 22", 11", 15".

1IK-6

H3

Ilo HeBs3kaM B OECIIOYKHU U3 4-x TPCYTrOJIbHUKOB BBIYHCIUTDH
CPEIHIOI0 KBaJAPATHYECKYI0 MOTPEIIHOCTh U3MEPEHUs yria Mo
dbopmyne Deppepo ecnu HeBs3KH paBHbL: 23", 15", 31", 12",

1IK-6

H3

10

PaccunraiiTe CpemHIOI KBaJpaTUYECKYIO0 IOTPELIHOCTh iy
bynkuuu Buna y = Iy + lp, rne |y = 7,3 ey 1,= 20,5m; m1=0,05m;

m»=0,05 m. ¢ mpuMeHeHneM TPOTPAMMHOT0 00eCTICUeHUS

OIIK-3

V2




5.3.2.4. llepeuensb TeM pedepaToB, KOHTPOJIbHBIX, pacuyeTHO-Tpadpuyeckux pador

Ne N
Tema pacu€THO-TpaduUeckux padoT
n/n
VYrpouieHHOe ypaBHUBaHUE TUIMOBBIX (puryp TpuaHrymsauuu 1-2 paspsaoB (LeHTpajbHas
1 cucremMa)
VhpoimeHHoe ypaBHHBaHWE THIOBBIX (Guryp Tpuanryisimuu 1-2  paspsmoB
2 (reonie3nyecKuil 4eThIPEXyTrOIbHUK)
5.3.2.5. Bonpockl /Ui KOHTPOJIbHOI (pacueTHO-rpadguyeckoii) padoTsl
Komme-
Ne Conep:xkanne HNAK
TeHIusl
1 |B wuyem oTinuume CBOOOAHBIX TEOJE3UYECKUX CETeH OT
o OIlIK-1 31
HeCBOOOIHBIX
2 ITopsnok 3TaIbl aBHUTENBbHBIX  BBIYHUCIIEHHUH  CETEH
P (oramer) — yp OITK-1 31
CTYLIEHUS.
3 | CocraB paboT Ha MepBOM JTarle ypaBHUBAHUS. OIIK-1 31
4 | CocraB paboT Ha BTOPOM dTare ypaBHUBAHUS. OIIK-1 31
5 | CocraB paboT Ha TpEThEM dTAIC ypaBHUBAHUS. OIIK-1 31
6 | B uem oTiimume ympoIIEHHOTO0 YpPaBHUBAHUS T€OJE3UYECKUX
. o OIIK-3 32
ceTel OT CTpOroro?
7 | Hus 9ero BBITIOJIHAIOT ~ TPEIBapUTEIbHOE  pELICHHE
o OIlIK-1 31
TPEYTOIBHUKOB?
8 | Kakue ycnoBHBIE ypaBHEHHsS BO3HUKAIOT — B LIEHTPAJIbHOMN
o 1IK-6 \%&
cucreme!’
9 | Kakue yciaoBHBIE ypaBHEHUSI BO3HUKAIOT — B I'€0/I€3UYECKOM TTK-6 V3
YETBIPEXYTOJIbHUKE?
10 | Kakue ycJOBHBIE ypaBHEHUSI BO3HHMKAalOT - B  IICNHU
o 1IK-6 \%&
TPEYTOIBHUKOB?
11 | Kakue ycioBHBIE YpaBHEHHS OTHOCSAT B TIEPBYIO TpyIITy? OIIK-1 31
12 | Kakue ycioBHBIE YpaBHEHHS OTHOCAT BO BTOPYIO Tpymiry? OIIK-1 31
13 | Kakue yclIOBHBIC ypaBHCHHUSI OTHOCST B TPETHIO IpyIITy ? OIIK-1 31
14 | Jlnst 9ero BBIMOJHSIOT OKOHYATEIBLHOE PEIICHHE TPEYTOJIbHUKOB? TIK-6 33
15 | Borluncienue KOOpAMHAT OINPEENIEMBIX MTYHKTOB. 11K-6 33
16 | Kax BBIMOJHACTCS ypaBHEHHE METOIOM HAMMEHBIIUX KBAIPATOB C OIIK-3 22
IPUMEHEHUEM TIPOTPAMMHOTO 00eCTICUeHUS
17 | VYpaBHuBaHUE CETH TPUAHTYJISLUH C UCIOTb30BAHUEM
WHGOPMAITMOHHBIX TEXHOJIOTUN M MPUKJIAIHBIX anmapaTHO- OIIK-3 22
MPOrpaMMHBIX CPECTB, /Ui 00ecleueHus: BcexX Tanax padoT mno
IPUPOI000YCTPONUCTBY U BOJIONOIB30BAHUIO TEPPUTOPHUH.
18 | VpaBHuBaHHE reo1e3MYECKIX HUBEIUPHBIX CETEH C
UCTIOJIb30BaHNEM UH(POPMAIIMOHHBIX TEXHOJIOTHH U MPUKIIATHBIX OITK-3 22
anmapaTHO-TIPOTPaMMHBIX CPEJICTB, /U 00ECTIEYeHUs BCEX dTanax
paboT Mo Npupo000YCTPOICTBY M BOJOINOJIB30BAHUIO TEPPUTOPHUH.

5.4. Cucrema oueHUBAHUSA TOCTHKEHHUS KOMIIETECHIIMIA




5.4.1. OneHka A0CTHKEHUs KOMIIETEHIHII B X0je MPOMEKYTOYHOH aTTecTamuu

OIIK 1 CriocobeH y4acTBOBaTh B OCYIIECTBICHUH TEXHOJOTHUYECKUX MPOIECCOB MO MHKEHEPHBIM
W3BICKAHUSM, TIPOEKTUPOBAHUIO, CTPOUTEIILCTBY, SKCILTyaTallii U PEKOHCTPYKITUU OOHEKTOB
PUPOA000YCTPOICTBA U BOIONOIB30BAHUS

I/IHI[I/IKaTOpI)I JOCTHXXCHHUA KOMIICTCHIINU

Howmepa Bonpocos u 3aaau

OIIK-1
BOIIPOCHI I10
BOIIPOCHI K 3a1a4u K BOITPOCHI K KypCOBOMY
Kon Conepxanue BKI;IZIMCHY JK3aMEHY 3£quy IIPOCKTY
(pabore)
31 |- KJIaccu(UKAIHIO reoIe3NIECKUX
W3MEpPEHHH, OImHMOOK W3MEPeHUH W
rokasarejie TOYHOCTH HU3MEPEHUH, 1-7.9. 10,
OCHOBHbIE  3aKOMBl M HPUMHLMIBL | 1 0°" o' 2 He Tpey- | He mpeiy-
MaTEMaTHYECKOU 00paboTKH ’23_2’5 ’ CMOTpPEHB! | CMOTpPEHBI
re0JIe3NYECKUX U3MEPEHHI Ha BCEX dTarax
paboT 1O  IPUPOAOOOYCTPOWCTBY U
BOJIOTIOJIb30BAHHIO
V1 |- BeIIOIHATE MaTeMaTHYECKYIO 00pabOTKY
reoIe3MYeCKIX U3MEPEHH Ha BCEX dTarax 1-5 He Mpey- | He npemy-
pabor 1o  TPUPOAOOOYCTPOMCTBY U CMOTpPEHBI | CMOTPEHBI
BOJIOTIOJIb30BaHUIO
H1 |- wmerr HaBbIKM  MaTeMaTHYECKOMN
00pabOTKN reoe3NUecKuX MU3MEpeHH Ha
BCEX JTanax pabot o 13 te Tpeay= | - He npeiy”
. CMOTpPEHbI | CMOTPEHBI
IpUPOL000YCTPOICTBY u
BOJIOTIOJIb30BAaHHIO

OIIK-3 Cnoco0eH HCIoIb30BaTh N3MEPUTENBHYIO U BEIYUCIUTEIbHYIO TEXHUKY,
MH(POPMaIlMOHHO-KOMMYHHKALIMOHHBIE TEXHOJIOTHHU B cepe cBoeil nmpodheccuoHalIbHON
JIeATeIbHOCTH B 00JIaCTH MIPUPOA000YCTPOICTBA M BOIOTIOJIB30BAHUS

Nunukatopsl noctwkenus kommerennun OITK-

Howmepa Bonpocos u 3aiau

3
BOIIPOCHI 110
Kox Conepikantie BOIIPOCHI K 3aJa4u K BOMPOCBI K | KypCOBOMY
OK3aMCHY OK3aMCHY 3a4UCTy IMPOCKTY
(pabore)
- METOJbl MaTEMaTHYeCKOi 00paboTKu
Treo1e3NYECKUX HU3MEPEHUN c
3p |MCTIONB30BARHEM WH(POPMAIIMOHHBIX 31-34 HE TIpey- | He mpeay-
TEXHOJIOTHI M MPUKJIAIHBIX anapaTHO- CMOTpPEHBI | CMOTpEHBI
POrpaMMHBIX CPEJ/ICTB B
poheCCHOHATBLHON IeSITEITLHOCTH.
- TpUMEHITh  MeTOoNbl  00paboTku
PE3YIBTATOB TEOJIE3UYECKUX U3MEPECHUI
yy |C HCmoNb30BaHNEM MH(POPMALIMOHHBIX HE TIpey- | He mpeay-
TEXHOJIOTHH M TPUKIIAJIHBIX aIapaTHO- CMOTPEHBI | CMOTPEHBI
MPOTrpaMMHBIX CpelCTB B
npodecCHOHATBHON NesITeTbHOCTH.
- UMETh HaBBIKH rPaMOTHOTO
H2 |ucnons3oBanus MH(POPMAITMOHHBIX 16-20 He Tpeay= | - He npeiy”
CMOTPEHBI | CMOTPEHBI

TEXHOJIOTHUH U IMPUKJIAAHBIX almnapaTHO-




MPOTPAMMHBIX CPEACTB sl 00paboTKU
pEe3yJIbTaTOB I'€0I€3UUECKUX N3MEPEHHII.
[IK-6 CrnocoGeH BBIIOIHSATH, YTBEPkKAaTh, OLIEHUBAThH PE3yJIbTaThl MHKEHEPHBIX U3bICKAHUI B 00J1aCTH
PUPOI000YCTPONCTBA M BOJOIOJIb30BAHUS
WNuaukatopsl goctmxkenns komnerennun [1K-6 Howmepa BonpocoB u 3agau
BOIIPOCHI I10
KO,I[ COI[ep)KaHI/Ie BOIIPOCHI K 3aJa4uu K BOIIPOCHI K KypCOBOMY
9K3aMeHy | 9K3aMeHy 3auery IPOEKTY
(pabore)
33 - MeToAbl MaTeMarudyecko omenku | 8, 11-13, we mpeny- | me mpexy-
reoe3uY€eCcKux 1:13MepeH1/m u a”anusa | 15, 18-22, CMOTpEHBI | CMOTpEHEL
UX MTOTPEIIHOCTEH 27-30
- TPUMEHSITH METOJbl 00paboTKU U
V3 |OLEHKH TOYHOCTHU pe3yJIbTaToOB HE Tpey- | He mpemy-
reoJe3M4eCKuX HM3MEPEHUN M aHaiu3a CMOTPEHBI | CMOTPEHBI
UX NOTPEIIHOCTEN
- HMETb HaBBIKM TIPAaMOTHO, JIOTUYHO
BBIJIEIIATh, aHAJIU3UPOBATh U OLIEHUBATh
3 ClIy4ailHbIe NOTPEIHOCTH He mpenry- | He mpeny-
reoIE3NYECKUX n3MepeHuii npu 6-12, 14, 15 CMOTDEHBI | CMOTpEHE!
WH)XEHEPHBIX W3BICKAaHUW B 00JIaCTH
MpUPOA000YCTpOICTBA u
BOJIOTIOJIB30BAHMS

5.4.2. OueHka 10CTHKeHUS] KOMIIETEHIHIl B X0/€ TEKYIIero KOHTPOJIs

OIIK 1 Cnocoben Y4aCTBOBATh B OCYHICCTBJICHUN TCXHOJOTMYCCKUX IMPOLECCCOB MO0 NHXXCHCPHBIM
H3BICKAHUAM, IPOCKTHPOBAHUIO, CTPOUTCIILCTBY, OKCILTyaTallU 1 PCKOHCTPYKIUU 00BEKTOB

NPUPOAOOO0YCTPOICTBA M BOIOTIOIB30BAHUS

NnaukaTtopsr noctmwkenus kommnerenimn OINTK-1 Howmepa Bonpocos u 3a1au
3a1auu st
BOIPOCHI Jlati
Kon Conepxanue OIPOCHITECTOB YCTHOTO IPOBEPKU
YMEHUH U
orpoca
HaBBIKOB
- KJIACCH(DHMKALIUIO T€O/IC3NYECKUX H3MEPEHHH,
OmMOOK M3MEPEHHH M IMOKa3aTeleil TOYHOCTH
U3MEPEHUI OI;HOBHLIC 3aKOHBl W TPUHIIUIIBI 1-8,10,12-| 1-9, 12, 15-
31 MaTelF\)/IaTI/III’eCKOﬁ 00paboTKn FCOI[CEI/I‘{GCKI/IX 15,22-25, | 17,19, 23. 24,
- 29-31, 36, 41 26, 27
U3MEpEeHU Ha Bcex Odramax pabor 1o
NPUPOA00O0YCTPOICTBY U BOJOIOIB30BAHUIO
- BBINOJNHATH MaTeMaTH4YeCKyl0 00paboTKy
reoIe3MYSCKIX HM3MEPEHHH Ha BCeX JTamax 9 11 14
pabot o IPUPOA000YCTPOUCTBY u ’ '
Y1 |Bomomons3oBanuio
- MMETh HaBBIKM MaTeMaTHYeCKOW 00paboTKu
H1 |reome3nueckux H3MEpPEHMI Ha BCEX JTamax
pabot o NPUPOAO00YCTPOICTBY u
BOJIOTIOJIb30BAHHIO

OIIK-3 Crioco0eH UCToIbh30BaTh N3MEPUTEIBHYIO H BEIYHCIUTEILHYIO TEXHHUKY,
WH(POPMAITMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B chepe cBoel MpodecCHOHATBHOM




JCATCIbHOCTU B obnactu HpI/IpO,I[OO6y0TpOI‘/JICTBa 1 BOOOIIOJIB30BAaHUA

WNunukatoper qoctmwkenus kommereniny OITK-3

Howmepa Bonpocos u 3a1au

Kon

Conepxanue

BOIPOCHI
TECTOB

BOITPOCHI
YCTHOTO
orpoca

3ajayd s
IIPOBEPKHU
YMEHUH U
HaBBIKOB

32

- METOObl MaTeMaTHUYECKO 00paboTKH
Treo1e3NYECKUX HU3MEpEHU c
UCIIOJIb30BAHHEM nH(}OPMAIMOHHBIX
TEXHOJIOTUH H TPUKIAIHBIX amnmnapaTHo-
MPOTPAMMHBIX CPEACTB B NMpohecCuoHaTbHOU
JIESATEITLHOCTH.

31-33

y2

- IPUMEHSATH METOJBI 00pabOTKU Pe3yIbTaTOB
reoJe3M4eCKMXU3MEPEHHI ¢ UCTI0JIb30BaHUEM
nH(}OpPMaMOHHBIX TEXHOJIOTHI u
NPUKIAAHBIX  amnmapaTrHo-  MPOrpaMMHBIX
CpPeACTB B NPO(EeCCHOHAILHON AESITEIbHOCTH.

32-35

10

H2

- UIMETh HAaBBIKM I'PAaMOTHOI'O UCIIOJIb30BaHUS
MH(}OpPMaLIMOHHBIX TEXHOJIOTHUI u
MPUKJIaTHBIX arnmapaTHO-IPOrpaMMHBIX
cpeacTB  ansg  00pabOTKH  pe3yibTaToB
reoe3M4eCKNX U3MEPEHUH.

37

5,6

I1K-6

M3bICKaHUH B 00JaCTH MPUPOI000YCTPONCTBA U BOJIONIOIB30BaAHUS

Crioco0eH BBINOIHATD, YTBEPXK/1aTh, OLIEHUBATh PE3YJIbTAaThl MHKCHEPHBIX

NnaukaTops! noctmwkenus kommereHmn [1K-6

Howmepa Bonpocos u 3a1au

Bajaun s
BOIIPOCHI
Kon Conepxanue BOIIPOCHI MIPOBEPKHU
YCTHOTO .
TECTOB YMEHUH 1
orpoca
HaBBIKOB
- METO/bI MaTEeMaTHUYEeCKOM  OIEHKH

33 8 . N 28 18, 20-23, 28-
reo/Ie3NYeCKUX H3MEpeHUuH M aHaliu3a uX 30
MOTPEIIHOCTEN

y3 |- MPUMCHATE MCTOZBI 00pabOTKN U OLEHKH 16-18, 21,

TOYHOCTH pe3ynbTaToOB reoJIe3NYECKUX 26, 27, 38 10,11, 13,14
W3MEPEHHUN U aHAJIN3a UX NOTPEIIHOCTEN

- HMMETh  HABBIKM  IPaMOTHO, JIOTHYHO | 14 50 aq

BBIICIIATH, AHAIM3UPOBATH W OLICHUBATH ’ 40’ ’

H3 |cnyuaitHble TOrpEmIHOCTH  Te€OJE3UYECKHUX 2, 3,
W3MEPEHUN IIPH HH)KCHEPHBIX WM3BICKAHUU B 7.9
obnactu pupo1000yCcTpoiicTBa u
BOJION0JIb30BaHUs




6. YueOHo-MeTOqUYecKOe 1 MHPOPMAIHOHHOE OOecnevyeHue TN CIUTLTUHBI

6.1. Pexomenayemasi JIuTepaTypa

bubnmuorpaduueckoe onucanue Tun uznanus | Bung yaeOnoit
JUTEpaTyphl
Jlazapes, C. I. NmxenepHas  reome3uss H
reonH(OpMaTUKa: KOHCHEKT JEKIUH [DIeKTpOHHBIH
pecypce] / C. T'. JlazapeB .— Ekatepun0Oypr, 2019 .— 152 YuebHoe OcHoBHas
c. — Kuura u3 xomnexkuuu - MHXeHEpHO-TEXHUUYECKUE

Hayku .— <URL:https://e.lanbook.com/book/170409>

[Tonemmo B.J1., BaneeBa M. B. Teopust matemaTHdecKoit
00pabOTKM  TeONe3WYECKUX  HM3MEpPEHUi:  ydeOHOe

rmocoomue: [B 3 JacTsx]. Boponexckuit
roCyapCTBEHHBIN arpapHblii yHUBEpCUTET - BopoHex:
Bopounexckuit rocyJapcTBeHHbIN arpapHblii VYyeOHoe OcHoBHas

yauBepcuret, 2015 Y. 2: OuenHuBaHue pe3yJIbTaToOB
reoJe3nYeCKUX U3MEPEHUN U UX

MOTpeLIHOCTEH Ha OCHOBE BEPOSITHOCTHBIX
IIpeACTaBICHHIMA - 139 c. — —
<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>.

[Toneno B.J1., Baneera M. B. Teopust maremaTuyeckoit
00paboTKM  Teole3UYecKHX  HU3MepeHuil: ydeOHOe
nocooOue: (B 3 qacTsax|. Boponexckuii
rOCy/IapCTBEHHbIN arpapHblii yHUBEpCUTET - BopoHex:
Boponexckuii roCy1apCTBEHHbIN arpapHbIil
yausepcurer, 2012 - Y. 1. Maremarudyeckue u VYuebHoe OcHoBHas
METPOJIOTHYECKHE OCHOBBI 00pPaOOTKM Ie0/1e3UMYEeCKUX
n3MepeHuil. OlLieHuBaHME pE3yJIbTaTOB M3MEPEHUH C
HO3UIMH JeTepMUHUpPOBaHHOTO mojaxoxa - 138 c.
<URL:http://catalog.vsau.ru/elib/books/b109521.pdf>

Mapkyse, , FO. U. Teopust maTemMaTHueckoi 00pabOTKu
reoJIe3NYeCKUX HU3MEPEHUN [3JEeKTpPOHHBIA pecypc]
yuebHoe mocodue ans By3oB / FO. M. Mapkyse, , B. B.
lonyGes, , 0. 1. Mapkyse, ; non penakuuein 0. U.
Mapkysze.— Dnektpon. gaH. (1 d¢aitn) .— Mocksa : YuebHoe OcHoBHas
Axkanemuyeckuii mpoekt, 2020 .— 247 c. — Kuwura
Haxogurca B mpemuym-epcun  PROFSPO.  —
lapantupoBanubiii cpok pasmenienus o 06.04.2024
(aBTompononramusi) .— TekcT .— 3JIEKTPOHHBIA .—
ISBN 978-5-8291-2981-1 (ObC PROFo0pa3oBanuc)

[Mokman I'. I'., I'punnes C. I1. T'eonesust: yued. mocobue
JUTSL CTYyJIEHTOB BY30B / BopoHex. roc. arpap. yH-T - M.: VYyeOHoe JononaurensHas
AxkagemuueckuiilIpoexr, 2007 - 591 c.

Teopust 00pabOTKH reoie3nIecKiX u3MepeHuil. Pemenue
3aa4 [0 TEOPUH NOrPEIIHOCTEN U3MEPEHUI
[DnexkTpoHHBIH pecypc] : METOAMYECKHUE YKa3aHUs 110
OCBOEHUIO JUCLMILIMHBI U BHITIOJHEHUIO JIAOOPATOPHBIX U
CaMOCTOSITENIBHBIX padoT : 17151 CTY/IGHTOB OYHOT'O U Metonuueckoe | JlonogHUTENbHAS
320YHOTO OTAEJICHNH, 00YJaIOIIMXCS IT0 HATIPABICHUIO
nonroroBku 21.03.02 "3emieycTpoiicTBO U KagacTpsl” /
BopoHexcknii rocyTapCTBEHHBIN arpapHbId YHUBEPCUTET,



http://catalog.vsau.ru/elib/books/b83915.pdf
http://catalog.vsau.ru/elib/books/b109521.pdf

®daxkynbpTeT 3eMIIeyCTpoiicTBa U KagacTpos, Kadenpa
reoje3ud ; [cocT.: M. B. Baneesa, E. B. Kynukosa] .—
DneKkTpoH. TekcToBbIe JaH. (1 daiin : 2596 K6) .—
Boponex : BopoHexckuii rocyaapcTBEHHbIN arpapHbIil
yHUBEpCUTET, 2024 .— 3arnaBue ¢ TUTYJIBHOTO 3KpaHa
.— Pexum nocrtymna: s aBTOpU30BaHHBIX MOJIB30BATENEH
— TexcroBbiii daiin .— Adobe Acrobat Reader 4.0 —
<URL:http://catalog.vsau.ru/elib/metod/m8635.pdf>.

Teopust 00pabOTKH Ire0e3NIECKIX U3MEPECHU.
BrruncnurenpHas 00paboTka ceTel TPHaHTYIISAIHAH 2-TO
pazpsiaa [ DAeKTpOHHBIN pecypc] : METOIUYECKHE
yKa3aHUs 110 OCBOCHUIO JUCIHUILIUHBI U BHIITOJIHEHUIO
pacyeTHO-TpapUIECKUX U CAMOCTOSITEIILHBIX pa0oT : JJIs
CTYJEHTOB OYHOTO M 3a0YHOTO OT/EJICHUH, 00YJIarOIINXCs
MO HampaBlieHuto noarotoBku 21.03.02
"3emiIeycTpOrCTBO M KamacTphl" / BopoHekckwmii
rOCYJapCTBEHHBIN arpapHbIil yHUBepcHTET, DaKyinbTeT
3eMJIeyCTpPOHCTBA U KajacTpos, Kadenpa reonesnn ;
[cocT.: M. B. Baneesa, E. B. KynukoBa] .— DnexTpoH.
tekcroBbie AaH. (1 daiin : 3084 KO6) .— Boponex :
BopoHexckuil rocy1apCcTBEHHBIN arpapHbIii
yHuBepcutet, 2024 .— 3aryiaBue ¢ TUTYJIBHOTO dKpaHa
— Pexxum noctyna: nis aBTOPU30BaHHBIX
nonb3oBareneii .— Tekcrossrii ¢aiin .— Adobe Acrobat
Reader 4.0 —
<URL:http://catalog.vsau.ru/elib/metod/m8634.pdf>.>.

Mertoanueckoe

JlononHuTeapHas

BectHrk BopoHexckoro rocyjapcTBEHHOIO arpapHOro
YHHUBEPCUTETA: TEOPETUUECKUN U HAYYHO-
npakTuueckuii sxypHai / BopoHex. roc. arpap. yH-T -
Boponex: BI'AY, 1998-

Ilepuonuueckoe

I[OHOJ'IHI/ITCJ'ILHaﬂ

leonesust u xkaprorpadus: Hay4YHO-TEXHHYECKUH W
IPOU3BOCTBEHHBIN JKypHan / yupemutens : ['nmaBHoOe
yIpaBleHHEe TreoAe3un U Kaprorpapuum - MockBa:
I'ocynapcTBeHHBIM KapTorpapuyeckui u
reojie3ndeckuii neHtp, 1956-

Ilepuonuueckoe

I[OHOJ'IHI/ITCJ'ILHaﬂ

10

I'eonpodu: HAyYHO-TEXHUYECKUIA )KypHAT MO T'€0IC3HH,
kaprorpaduu u Hauranuu / Madopmanronnoe
arentctBo "I'POM" - Mockga: Ilpocnexr, 2011

Ilepuonuueckoe

I[OHOJ'IHI/ITCJ'ILHaﬂ

11

Mogenn ¥ TEXHOJIOTMH TMPHUPOI00OYCTPOHCTBA
(pernoHANIBHBIA aCHeKT) : [Hay4HOe MEepPUOJUYECKOe
u3anue | / YUYpPEAUTEID : Boponexcknit
TOCYJApCTBEHHBIM  arpapHeli  yYHHBEPCUTET  .—
Boponex : Boponexckuii  rocynapcTBEHHBII
arpapHbiii yauBepcuret, 2015-

Ilepunonnueckoe

JlonmoaHUTEIbHAS

6.2. Pecypcnl cetu HTEpHET
6.2.1. DJeKTpOHHBIe OMOJIMOTEYHbIE CHCTEMbI

Hassanue

Pasmemenue

OBC «Jlanpy»

http://e.lanbook.com

9BC «Znanium.com»

http://znanium.com

ObC «Hammonaneneiii mudposoii pecypc «PYKOHT»

http://rucont.ru/

Ao e

Hayunas snekrponnas 6ubnmoreka ELIBRARY.RU

www.elibrary.ru



http://catalog.vsau.ru/elib/metod/m8635.pdf
http://catalog.vsau.ru/elib/metod/m8634.pdf
http://e.lanbook.com/
http://znanium.com/
http://rucont.ru/
http://www.elibrary.ru/

5. | HammonanbHas snektponnas oudimoteka (HOB) http://H36.pd/
6. | DuekTpoHHble HHPOpManHOHHbBIE pecypchl PIBHY http://www.cnshb.ru/terminal/
[MHCXBb (TepMuHan y1alleHHOrO JOCTYIIA)
7. | DnekrponHas Ooubnuoreka BI'AY http://library.vsau.ru/
8. | IOPAUT http://www.biblio-online.ru/
9. IPRbooks http://www.iprbookshop.ru/
10. | CnpaBounas mpaBoBasi cucreMa KoncynbranTtllmroc B Untpacetn
11. | CopaBounas I[IpaBoBast Cuctema Koncynbrantllintoc
o B HUuTpacetn
(menoBbie OyMaru, cielUagibHBIN BBIMYCK)
6.2.2. llpodeccuonanbublie 6a3bl JAHHBIX U HH(POPMANMOHHbIE CHCTEMbI
Ne HazBaunue Anpec
JocTyna
Enunas MEXBEJIOMCTBEHHAs
1 |uH(pOPMAIHOHHO—CTATHCTHYECKAS https://fedstat.ru/
cucreMa
2 ba3a maHHBIX MOKa3aTesei http://www.gks.ru/free_doc/new_site/bd_munst/m
MYHHIIUATIATBHBIX 00pa30BaHUI unst.htm
3 | baza nannsix PAOCTAT http://www.fao.org/faostat/ru/
4 | TlopTast OTKPBITBIX JaHHBIX PD https://data.gov.ru/
5 | ITopTan rocyaapCTBEHHBIX YCIyT https://www.gosuslugi.ru/
6 Enunas uagopmanmonHas cucrema B http://zakupki.gov.ru
cdepe 3aKynok
7 SHeKTp?HHLIH cepsuc "lIpo3paunsrii https://pb.nalog.ru
OousHec
8 | CnpaBounas mpaBoBas cuctema ['apanar | http://ivo.garant.ru
9 Crpasounas Npasosas cucTema http://www.consultant.ru/
Koncynprant [Lmroc
10 Pocpeecrp: Iydmmnas kanactposas https://pkk5.rosreestr.ru/
KapTa
11 PeyiepalbHAA rOCY IAPCTBEHHAs CHCTEMA https://fgistp.economy.gov.ru/
TEPPUTOPUATBHOTO TUTAHUPOBAHUS
12 Arpapnast poccuiickasi HHQOpMaIMOHHAS http://www.aris.ru/
cucreMa.
WNudopmarmonHas cucrema 1o
13 | cenbCKOX03SUCTBCHHBIM HAyKaM U http://agris.fao.org/
TEXHOJIOTHSIM
6.2.3. CaiiTel U UH(GOPMATHOHHBIE MOPTAJbI
No HasBanue Pasmemenne
1| Bce I'OCTH http://vsegost.com/
IT 0
2 PogeccHonabHas Gasa AaHHBIX https://pkk5.rosreestr.ru/
«[lyOnmuunas xamacTpoBast KapTa»
3 Odumarbubiii caut KOMIAHHH http://www.consultant.ru/

"KoncynbsranT [lnroc"



http://www.cnshb.ru/terminal/
http://library.vsau.ru/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
http://www.gks.ru/free_doc/new_site/bd_munst/m
http://www.fao.org/faostat/ru/
https://www.gosuslugi.ru/
http://zakupki.gov.ru/
https://pb.nalog.ru/
http://ivo.garant.ru/
http://www.consultant.ru/
http://www.aris.ru/
http://agris.fao.org/
http://vsegost.com/

7. MaTtepuaJbHO-TEXHMYECKOE U IPOrpaMMHoOe o0ecrnedyeHue I CHUIIHHbI

7.1. Ilomenenust AJsi BeJleHUs 00pa30BaTEILHOTO0 NpoIecca U 000pyI0BaHHE

7.1.1. JInsi KOHTAKTHOI1 padoThI

HaunmenoBanue moMernieHuii 1711 IPOBEJCHUS BCEX BHIOB
y4eOHO! AeITeTHHOCTH, MIPEIyCMOTPEHHON yIeOHBIM
IUTAHOM, B TOM YHCJI€ TIOMEIIECHHS IS CAMOCTOSTEIbHON
paboThI, C yKa3zaHHEM MEepEeYHs OCHOBHOTO 000pYIOBaHMS,
yueOHO-HATJSITHBIX TOCOOM U HCITOIB3yEeMOTO
MPOTPAMMHOTO 00CCTICUCHHUS

Anpec (MECTOIOIOKCHIE) TIOMEIIICHHIA TS
NpOBeJICHHUS BCEX BUIOB YUeOHOI
NeSTeNIbHOCTH, TIPEAYCMOTPEHHOM

y4eOHBIM TUIaHOM (B CITydae peatn3aiinu
00pa3oBaTe’IbHON MPOrpaMMBbl B CETEBON
(opMe JONOTHUTENBHO YKa3bIBACTCS
HanMEHOBaHWE OPTaHU3alliH, C KOTOPOH
3aKJIIOYEH JIOTOBOD)

Aynutopuu i yaeOHOU paboThL.

Komrutekt yueOHON MeOenu, Ipe3eHTAIMOHHBIN KOMIUIEKC
(nctonp3yemoe nporpamMmmHoe obecniedenne: MS Windows /
Linux, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Annexc bpaysep / Mozilla Firefox /
Internet Explorer), neMmoHcTpanmonHOE 000pyI0BaHHE U
yueOHO-HarJsIHbIE IOCOOUs: JOCKA MAarHUTHAS
Aymutopuu i yaeOHOU paboThI.

Kommutekt yuebno#t mebenu, KK teneBu3op, MmapkepHas
JTOCKa, IEMOHCTPAIMOHHOE O0OpYyIOBaHHE M Y4eOHO-
HarJIsHbBIE TOCO0us, JabopaTopHOE 000pY/IOBaHKE,
KOMITBIOTEPHAS TEXHUKA C BO3MOXKHOCTBIO MOJAKITIOYEHUS K
cetn "HHTepHeT" M 00ecnieueHrueM JIOCTyTa B
ANEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEy,
UCTIONIb3yeMoe MporpamMmHoe obecrieuenue MS Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, SAnnexc bpaysep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

Aynuropuu s yaeOHOU paboTEHI.

KommiekT yuebHoit mebenu, JeMOHCTPAOHHOE
000pyIoBaHUE U yU4eOHO-HATJISIHBIC TOCOOUS: JOCKa
MarHuTHas1, 1abopaTopHoe 000pyIoBaHKE: INHEHKA
[poOrIiieBa, mIaHUMETP, KypBUMETP

Aynutopuu Juis yaeOHOU paboThI.

KommexT yaeOHo# Mebenu, IeMOHCTPaInOHHOE
00opyaoBaHKEe U y4eOHO- HarJIsIIHBIE TOCOOUSI:
reoge3ndeckue Npuoops! ( TEOAONUT, HUBEIUD,
3JIEKTPOHHBIN TaXEOMETP, AEKTPOHHBII HUBEIIND,
Ja3epHBIN JTAIbHOMED, CITyTHUKOBAS ammaparypa,
paguocucTeMa), 1abopaTopHOE 000PYA0BAHUE: IITATUBBI,
peiika HUBeITUpHAsl, JICHTa 3eMJIeMepHasi, Oarmmak
HUBEJIHPHBIN, THHEIKa J[poObItieBa, TUTaHUMETPHI.
Aynuropuu i yueOHOH paboThI.

KommnekT yaebHoi# Mebenn, MarHuTHast JOCKa,
JIEMOHCTPAIMOHHOE 000py/I0BaHUE B yueOHO-HATIISTHEIE
nocoOus: 1ocka MarHUTHasl, 1adopaTopHOe 000pyI0BaHUE:
nuHerka J{poOsimeBa, miaHuMeTp

394043, Boponexckas 00J1acTh, T.
Boponex, yn. Jlomonocosa, 811, xopr.1.
ayn. 217,222, 225

394043, Boporexckast 001acTs, T.
Boponex, yn. JIomonocoBa, 811, kopr. 1.
ayn. 227,228

394043, Boponexckas 00yacth, r. Bo-
ponex, yi. Jlomonocosa, 811, kopr.1. ay.
223, 224, 226, 229, 230

394043, Boponexckas 001acTh,
r.Boponex, yn.Jlomonocosa, 811, kopm.1.
ayn. 120

394043, BopoHexckast 001acTh, T.
Boponex, yn. JlomonocoBa, 811, kopr. 1.
ayn. 210




7.1.2. I caMOCTOATENbLHON padoThI

HaumeHoBaHMe TOMENICHUH JIJ1s1 POBEICHUS BCEX BUIOB
y4eOHOU AESITEeIBbHOCTH, TPEyCMOTPEHHON YUEOHBIM
TUTAHOM, B TOM YHCJIe TIOMEIIECHHS JJIsl CAMOCTOSATENLHON
paboTHI, ¢ yKa3aHHWEM TIepEedHs OCHOBHOTO 000pyIOBaHMUS,

y4eOHO-HarJ IS THBIX TTOCOOUH U UCIIOIB3YEMOT0
MPOTPAMMHOTO 00CCTICUCHHUS

Anpec (MECTOIOIOKCHIE ) TIOMEIIICHHIA TS
NpOBeICHUS BCEX BUIOB YUeOHOI
JesITeIbHOCTH, IPEeIYyCMOTPEHHOH

y4eOHBIM TUTaHOM (B CITydae pean3allin

00pazoBaTeILHON MPOTPAMMBI B CETEBOM
(opMe JONOTHUTENBHO YKa3bIBACTCS

HanMEHOBaHWE OPTaHU3alliH, C KOTOPOH

3aKJTIIOYEH JIOTOBOP)

TToMereHus AJ11 CaMOCTOSITEITLHOM paOOTEHI.

Kommutekt yueOHot mebenu, KK teneBusop, MmapkepHas
JTOCKa, IEMOHCTPAIMOHHOE O0OPYyIOBaHHME M YIeOHO-
HaTJISAHBIE TOCOOUS, JabopaTopHOE 000pyIOBaHHE,
KOMITBIOTEPHAS TEXHUKA C BO3MOKHOCTBIO MOAKITIOUEHHS K
cetn "HHTepHeT" M oOecriedeHneM JOCTyma B
AIIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTENBHYIO CPELy,
UCTIONIb3yeMoe IporpaMmHoe obecrieuenue MS Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Annexc bpaysep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

[MomerieHust U1l CAMOCTOSITEIEHON pabOTHI.

KommiexT mebenn, KOMIbIOTEpHAst TEXHUKA C BBIXOJIOM B
JIOKaJIbHYIO ceTh U MIHTEpHEeT, C JOCTYIOM K CIIPaBOYHBIM
CUCTeMaM U IPOQEeCCUOHATILHBIM 0a3aM JaHHBIX,
OJICKTPOHHBIM y‘Ie6HO-MeTO}II/I‘IeCKI/IM Marcpuaiiam,
OMOIMOTEYHOMY 3JIEKTPOHHOMY KaTtajory, ObC, k
3JIEKTPOHHOHN MH(POPMAIIMOHHO-00pa30BaTEIILHOM CPE/IE,
UCTIONIb3yeMoe IporpaMMHoe obecrniedenune: MS Windows /
Linux, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SAunexc bpaysep / Mozilla Firefox /
Internet Explorer

394043, BopoHexxckast 0071acTh, T.
Boponex, yn. Jlomonocosa, 81x, xopm.1.
ayn. 227,228 (¢ 16 mo 20 4.).

394043, Boponexckas 00acTs, T.
Boponex, yn. Jlomonocosa, 811, xopr.1.
ayn. 119

7.2. llporpaMMHoOe obGecriedeHne

7.2.1. IlporpammHoe obecrieyeHHe 00LIEr0 HA3HAYEHUS

Ne HazBanue Pazmewmenue

1 (I_)ir:]el:JI;SuHOHHHe cuctembl MS Windows / Linux (ALT K B noKatsHol cetn BIAY
[MTaketsr odpucHbx npunoxkennit Office MS Windows / .

2 OpenOffice / LibreOffice HK 8 soxansHoit cern BIAY

3 [Mporpammer i ipocmotpa ¢aitios Adobe Reader / DjVu ITK & stokasioii cett BTAY
Reader

4 Bpaysepst Google Chrome / Mozilla Firefox / Internet K B nokamsioii cetn BTAY
Explorer

5 | AatuBupycHas nporpamma Drweb ES I1K B nokanbHO# cetu BI'AY

6 |IIporpamma-apxuBarop 7-Zip 1K B nmokaneHO# cetn B'AY

7 |MynsTumenna npourpsiBatens MediaPlayer Classic [IK B nokanbHoi cetn B[AY

8 |Ilmardopma onnaitH-00yuenus eLearning server IIK B nokansHOM cetu BI'AY

9 |Cucrema xommbtoTepHoro TectupoBanus AST Test IIK B nokanbHOU cetn BI'AY




7.2.2. Cnenuuaju3upoBaHHOE TNPOrpaMMHOe oOecneyeHHe

Ne Ha3Banue Pasmemenue
1 | Teoundopmanuonnas cucrema ObjectLand I1K B nokanbHoit cetu BTAY
2 | UnTerpupoBannas cpena pazpadorku Android Studio 1K na xadenpe BXK/I
3 OO6auHas nporpamma Jisi YIpaBieHUs MPOSKTaMu [IK B nokanbHoM cetu BIAY
Trello
4 | Haker cratucruyeckoi 00paboTku paHHbIX Statistica I1K B nokanpHO# cetn BIAY
5 | Ilnardopma 1C v7.7/8 [IK B nokanwsHo# cetu B'AY
6 | T s permeHust 3a1a4 TEXHUYSCKUX BBIYUCICHHUI
Matlab 6.1/ScilLab 1K Ha xadeape DICKTPOTEXHUKH
7 | IlporpamMma pacuera u npoektupoBanus APM
WinMachine [IK B nokanwsHoO# cetu BITAY
8 CucremMa aBTOMAaTU3HPOBAHHOTO MPOCKTUPOBAHUS U
yepuenus Autocad [1K B nokansHoi1 cett BTAY
9 Cucrema koMIbroTepHOM anre6psr Mathcad [IK B nokanwsHo# cetn BTAY
10 Cpena nporpammupoBanust Microsoft Visual Studio
(msdn) 1K B noxansHoOM cetd BITAY
11 | Hudposas pororpammerpudeckas cucrema Photomod [IK B nokanwsHO# cet BITAY




8. MexkaucuuminHaApHbIe CBA3M

JucuumnnHa, ¢ KOTOpou Kadenpa, Ha xoTOpoi npenomaeTcs IToanuce
HEOOXOJIMMO COTJIACOBAHUE JHCLUIIIINHA 3aBEyIOILEro
kadeapoit
MuxeHepHas reoge3ust Kadenpa reonesun
p A benp A COIJIaCOBaHO
ABTOMAaTH3alUs T€0I€3NYECKNX Kadenpa reoneznn
1 A (benp A COTJIACOBAHO

padot




JIMCT nepuoanvecKux MpPoBepoK padoyeil NporpaMMbl

Hu HH(l)OpMaIII/Iﬂ 0 BHCCCHHBIX UBMCHCHUSAX

JIOKHOCTHOE JIUIIO,
MPOBOJIMBIIIEE
nposepky: ©.1.0.,
JIOJKHOCTh

JlaTa

[TorpebHOCTH
B KOPPEKTUPOBKE
yKa3zaHHEeM
COOTBETCTBYIOIIUX
pasnenoB paboueit
IPOrPaMMBbI

Hudopmarius 0 BHECEHHBIX
M3MEHEHUSAX
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