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1. O0mas xapakTepucTHKA JUCHUIIUHBI

1.1. Ileap TUCHUNIHHBI

Heasro Kypca  sBIseTcs obecrnieueHue CTYIEHTOB HE0OXOIUMBIMU
TEOPETUYECKUMH 3HAHUSIMHU U TMPAKTHYECKMMHU HaBbIKaMU B 00JacTH TEOpHH
BEPOATHOCTEH, MAaTEMaTHYECKOW CTAaTUCTUKH, METOJa HaWMEHBIINX KBaJpaTOB,
MPUMEHSAEMBIX TIPH 00pabOTKe pe3yabTAaTOB I'e€0Ie3NUECKUX U3MEPEHUN B I'e€0JIe3NIECKUX
CeTAX pa3HbIX KJACCOB TOYHOCTH; MPHUMEHEHHME IOJYYEHHBIX 3HAHUU JUIsl pEeUIeHMs
MPaKTUYECKUX 3aJ1ad NPUPOJ000YyCTPONCTBA U BOJIONOIb30BAHMUS.

1.2. 3agauy AMCHMIINHBI

3agaya IUCHUMIUIMHBI 3aKII04YaeTcss B (OPMHUPOBAHMH BCECTOPOHHE Pa3BUTOTO,
BIIAJICIONIET0 COBPEMEHHBIMU TEXHOJOTHUSAMH CIENHAINCTA, OOJAAI0ONIero 3HAHHUSIMU,
YMEHHEM W HaBBIKAMHU, HAYYUTh OOyYaIOMUXCS TBOPYECKH IIOJIB30BATHCS ammapaTom
TEOPUHM MaTeMaTH4YeCKOH OoOpabOTKM Treofe3nvecKux H3MEpeHuil Ha mnpakTuke. JlaTh
3HaHUS OO0 COBPEMEHHBIX METOJaX, NPHUMEHSEMBIX [JIsI OLEHHBAHUS MOTPEUIHOCTH
reo/Ie3M4eCKUX U3MEpPEHUN Ha MECTHOCTH, BBINOJHAEMBIX MPU MPOU3BOACTBE ChEMOYHBIX
paloT U peuIeHuH crenualbHbIX HHKEHEPHBIX 3aj/lau, TaK Kak J00ble U3MEpPEHus, KaK Obl
THIATEJILHO OHU HE BHIMOJIHSAINUCH, COMPOBOKAAIOTCS HEU30EKHBIMH MOTPEIIHOCTIMH.

1.3. IllpeamMeT TUCUMIJINHBI

IIpeanmeroM [IUCUUINIMHBL SABISETCS TEOPETHUYECKHE U NPAKTHYECKHE METOJBI

MaTeMaTU4ecKor 00pabOTKH reo1e3NIeCKUX U3MEPEHHUH.
1.4. MecTo THCHMILUIMHBI B 00pa30BaTe/IbHOM MporpamMmme

MecT0 AMCHMILIMHBI B CTpYKType oOpa3oBarenbHON mnporpammbsl. b1.0.32
«Teopust 00pabOTKM Treoe3MUYECKUX HU3MEPEHMI» BXOIUT B BapHAaTUBHYI YacTh
00s13aTeNbHBIX AUCcHUTUIMH biok 1. Jucuunnuabl (Moaynu), udydaercsa B 4 cemecTpe Ha
OYHOM OTJEJICHUHU U Ha 2 U 3 Kypce 3a04HOr0 OTACIECHUS.

1.5. B3aumocBsi3b ¢ APYrHMHU JAUCHMIVIMHAMHU

Jns wu3ydeHMs JOUCHMIUIMHBI M YCBOEHMsSI Kypca HEOOXOAMMBI KOMIIETEHIIUH,
c(hopMHUpPOBaHHBIE B PE3yJbTaTe OCBOCHHUS TaKWUX JUCIUILUIMH MOJATOTOBKM OakalaBpa Mo
HanpasieHuto «[lpupogooOycTpoiictBo M Bojxomoib3oBaHue», Kak «MHxkeHepHas
reojie3usi» U «ABTOMAaTHU3aIUs I'€0JIe3NYECKUX padoT.



2. [Inanupyemble pe3yabTaThl 00y4eHUs O TUCHUIIMHE

Komnerenuus NHaukaTop TOCTHKEHUS] KOMIETEeHIIHH
Kon Copep:xxanue Kon Conep:kanue
- Kjaccu(UKAIMIO Te0Je3UIeCKUX
U3MEepeHUH, OomMOOK M3MEpeHuil u
MoKa3arelne TOYHOCTH HU3MEPEHHUI,
31 OCHOBHBIC 3aKOHbI ¥ TPUHIIUIIBI
MaTeMaTH4YeCKOn 00paboTku
C 5 re0/Ie3NYECKUX M3MEPEeHUil Ha BCexX
I H y4acTBOBAaTh B
0CODCH yHacTBO JTamnax pabor o
OCYIIECTBIICHUU TEXHOJIOTUIECKUX o
Y MPUPOJI000YCTPOMCTBY "
MIPOIECCOB IO MHKEHEPHBIM
BOJIOTIOJIb30BAHHIO
OIIK-1 U3BICKAHUSM, IPOEKTUPOBAHUIO,
- BBINOJNHATH  MaTEeMaTHYECKYIO
CTPOUTENBCTBY, SKCIUTyaTallH U
00paboTKy re0Ie3NIeCKUX
PEKOHCTPYKIIMU 00BEKTOB 4 .
o M3MEpPEHHid Ha BCEX dTamax padoT Imo
MIPUPOI000YCTPONCTBA U N
MIPUPOI000YCTPOUCTBY u
BOJIOTIOJIE30BAHUS
BOJIOTIOJIE30BAHHIO
- MMETh HAaBBIKH MaTeMaTHYECKOU
Hi 00paboTkH Te0JIE3MIECKHIX
M3MEpEeHHi Ha BceX 3Tamnax padoT 1o
MIPUPOI000YCTPOUCTBY u
BOJIOTI0JIb30BAHHIO
- METOIbI MaTeMaTUYECKOM
00paboTku re0/1Ie3NIECKHUX
W3MEPEHUN C  HCIOJIb30BAHUEM
32 WH)OPMAIMOHHBIX TEXHOJOTHH H
MPUKJIIATHBIX anmnapaTHo-
Croco6eH HCronb30BaTh TIpOT PaMMHBIX CPeACTB B
npodeccnoHaNbHOM NeATebHOCTH.
U3MEPUTEIBHYIO U
- TIPHUMEHATh METOJbI 00paboTKH
BBIYUCIIUTEIBHYIO TEXHUKY,
pe3ynbTaToOB re0e3NIEeCKIX
UH(POPMAITMOHHO- o
W3MEpPEeHH ¢  WCIOJb30BAHUEM
OIIK-3 | KOMMYHUKAIIHOHHBIC TEXHOJIOTUU B V2 .
. . MH)OPMALMOHHBIX TEXHOJOTHH U
cdepe cBoeit mpodeccruoHaIbHOMI
5 MPUKJIATHBIX arnmapaTrHo-
AeATENLHOCTH B 00n1acTH [POTPAMMHBIX cpenicTs B
MPHPO000YCTPOHiCTBA 1 npohecCuoHaNbHON AeATEILHOCTH.
BOZOTIOIb30OBAHMA, -  UMeTh HaBBIKM T'PaMOTHOTO
WCIIOJI30BAaHUST MH()OPMAITMOHHBIX
H2 TEXHOJIOTHii u MPUKIIATHBIX
anmnapaTHO-MPOTPAMMHBIX CPEJICTB
TUTST 00paboTKM  pe3yibTaToB
reofie3nYeCKNX U3MEpPEHUN.
Tun 3aga4 npodeccuoHaNbHON NeATeIbHOCTH - TexHodorndeckuit (13 ®T'OC BO u OIT BO)
- METOJbl MATEMATUYECKOW OIECHKH
CriocoOeH BBIOJIHATD, 33 .
re0JIe3MUEeCKUX  HM3MEpPEeHHH |
YTBEPXKIaTh, OLICHUBATH .
aHaJu3a UX NOTPEIIHOCTeN
€3yJIbTaThl MHYKEH EPHBIX
I1K-6 pesy . p - IPUMEHSITh METOJBI 00PabOTKH U
M3BICKaHWH B 00JIaCTH
6 . V3 OIIEHKM TOYHOCTH pPE3yJIbTATOB
TpHPOAOOOYCTPOUCTBA 1 reofIe3NYeCKUX  HU3MEPEHUH 51

BOJOITOJIb30BaHUA

aHajlIn3a ux HOFpCHJHOCTeﬁ




- HUMETH HaBBbIKH rpaMmOTHO,
JIOTUYHO BBIACIATH, aHAJIU3UPOBATH
u OLICHHUBATh ClIy4aifHbIe
H3 MOTPEUTHOCTH r'e0/Ie3NYECKHUX
U3MEpeHUN  TpH  MHXKCHEPHBIX
U3BICKAHUAX B obmactu
MpUPOA000yCTpPOICTBA u
BOJIOTIOJIb30BAHHUS

Oobo3nauenue 6 maoauye: 3 — obyuarwulici 0oaxceH 3Hamv: Y — obyuarowuiics
oondicenymems, H - obyuarowuiics 0onoicen umems HAGbIKU U (UAL) ONbIM OesmeabHOCIU.




3. O0béM AUCUMIIUHBI U BUBI padoT

3.1. Ounas ¢popma odydeHUus

Iloka3zaren 1 Cemectp Bcero
OO6mast Tpy10EMKOCTB, 3.€./9 4/144 4144
OO0m1ast KOHTaKTHas paboTa, 4 62,75 62,75
O61mas camocTosiTeNnpHas padoTa, u 81,25 81,25
KonTakTHast paboTa npu NpoBEACHUM Y4EOHBIX 3aHATHI,
62,00 62,00
B T.4. (4)
JICKITUU 32 32
MIPAKTUYECKUE 3aHATHS, BCETO - -
13 HUX B (hOpMe MPaKTHUYECKON MOJTOTOBKH - -
nabopaTopHbIe pabOTHI, BCETO 30 30
U3 HUX B (popMe mpaKkTHUeCKON MOArOTOBKU - -
WH/MBH/lyaJIbHbIE€ KOHCYJIBTALIMH IIPU BBIITOJIHEHUH
KYpPCOBOI'O IIPOEKTa i i
WHJMBU/lyaJIbHbIE KOHCYJIBTALUU [IPU BBIIOJHEHUU
KypCOBOIi pabOThI i i
CamocrosiTenbHas paboTa Opu MPOBENEHUU Y4eOHBIX
T p P HPOBEA y 63,50 63,50
KonTtakTHas pabora mpu MPOBEIECHUHU MPOMEKYTOUHOU 0.75 0.75
arrecTainry o0yJarmmxcs, B T.4. (1) ’ ’
rpYNIIOBbIE KOHCYJIbTAIIUU 0,50 0,50
KypcoBasi paboTa - -
KYpPCOBOH MPOEKT - -
JK3aMEH 0,25 -
3a4eT C OLIEHKOMN - -
3a4er - 0,25
CamocrosiTenbHags ~ paboTa  NpU  MPOMEXKYTOUHOU 1775 1775
aTTecTaluy, B T.4. (1) ' ’
BBITIOJTHEHHE KYPCOBOT'O MPOEKTa - -
BBITIOJTHEHHE KYPCOBOM pabOThI - -
MOATOTOBKA K 3K3aMEHY 17,75 17,75
MO/ITOTOBKA K 3a4€Ty C OLIEHKOMI - -
NOJIFOTOBKA K 3a4€Ty - -
dopMa MPOMEKYTOUHOH aTTecTanmuu (3a4é€T, 3a4er C
OLIEHKOMH, 9K3aMeH, 3aII1Ta KypCcOBOro MpoekTa (padoThl) Jrsanen Jrsanen




3.2. 3aounasi popma oOyUeHuUst

IHoka3arenun 5 Kype 3 Bcero
OO61mas Tpy10€MKOCTB, 3.€./9 1/36 3/108 4/144
OO6mas KoHTakTHAs paboTa, 4 4,00 10,75 14,75
OO6mrast camocTosiTenbHas padbora, 4 32,00 97,25 129,25
KonrtakTHast paboTa npu npoBEACHUM Y4EOHBIX 3aHATHH, 4,00 10,00 14,00
B T.4. (4)
JEKITAN 2 4 6,00
MIPAKTUYECKU e 3aHATHUS, BCETO - - -
13 HUX B (popMe NpaKTHUECKON MOATOTOBKU - -
71a00paTopHbIe PaOOTHI, BCETO 2 6 8,00
U3 HUX B (hopMe NpaKkTHUECKON MOATOTOBKU - -
WHIUBUIYaIbHbIE KOHCYJIBTALUU IPU BHIIOJIHEHUN
KYPCOBOI'O IIPOEKTa ) )
WHIUBUIYaIbHbIE KOHCYJIBTALUU IPU BHIIOJIHEHUN
KypcoBOW paboThl ) )
CaMOCTvOﬁTeJILHaﬂ paboTa mpu NPOBENEHUH Y4EOHBIX 32,00 79.50 111,50
3aHTUH, U
KonrakTHast pabora mpu MpOBEIEHUU IPOMEKYTOUHOM 0.75 0.75
aTTECTAIlMU 00 yJaronmXxcs, B T.4. (4) ’ ’
I'PYIIIOBBIE KOHCYJIbTALUU - 0,50 0,50
KypcoBas paboTta - -
KYpPCOBOM MPOEKT - -
3K3aMeH - 0,25 0,25
3a4eT C OLICHKOMN - -
3a4eT - - -
CamocrosiTennbHags ~ paboTa  HpH  MPOMEXKYTOUHOM 1775 17,75
aTTecTaluy, B T.4. (1)
BBIIIOJIHEHUE KYPCOBOI'O MPOEKTa - -
BBINOJIHEHHE KYPCOBOM paboThI - -
IOJIrOTOBKA K DK3aMEHY - 17,75 17,75
MIOJITOTOBKA K 3a4YETY C OL[€HKOMI - -
MIOJIFOTOBKA K 3a4eTy - - -
dopma NPOMEKYTOUHOM arTecTauu (3auéT, 3a4eT C
OLIEHKOM, 9K3aMeH, 3alliTa KypCOBOIO  IPOEKTa 9K3aMeH 9K3aMeH
(paboTsr))




4. ConepskaHue TUCIHUILIMHBI

4.1. Conep:kanue TMCIUILIMHBI B pa3pe3e pa3iesioB U MOAPAa3/ieJioB
Pazoen 1. Obugue ceedenus 06 uzmepeHuax u UX NOZPEULHOCHAX
OOmue cBeneHus 00 u3MepeHusX puzndeckux BeauuuH. [lorpemnoctu usmepenuii u
nx knaccudukanus. OCHOBHBIE CBOWCTBA CiydailHBIX morpemHocTteid. [Ipocras
apudmeTnyeckas cepeanHa.
Pa3zoen 2. Mamemamuueckasn 06padomKa pasHomouHbIX UMepeHuil
Kputepuun oneHKM TOYHOCTH pe3ysIbTaTOB u3MepeHuil. CpelHue KBaApaTH4eCKUe
MOTperIHOCTH (PYHKIMHA M3MepeHHbIX BenuuuH. CpeaHss KBaJpaTHdecKas MHOTPEIIHOCTh
apudme- THUECKON cepelnHbl. BeposTHeHIINne MOTrpelHoCTH U uX cBoicTBa. CpenHss
KBaJpaTuyecKas MOTPEIIHOCTh OTACIBHOIO0 M3MEPEHUs M apu(pMETHYECKOW CepeauHbI
BbIPA)KCHHBIE 4Y€PE3 YKJIOHEHMS OT CpelHero apudmerndyeckoro. OneHka TOUYHOCTHU IO
Pa3HOCTAM JBOWHBIX PAaBHOTOYHBIX H3MepeHMH. OmpejeneHne COBOKYINHOI'O BIIHSHUS
HECKOJBKMX HE3aBUCHUMBIX, pA3JIMYHBIX IO CBOEMY XapakTepy, HCTOYHUKOB
norpemHocTeil. COBMECTHOE BIMSHUE MOTPEIIHOCTEN CIy4yalHOrOo U CUCTEMAaTU4YECKOIO
xapakrepa.
Pazoen 3. Mamemamuueckas o6padbomka HepasHOMOUHBIX UIMEPECHUTL
OOmue cBeAeHUs 0 HEPAaBHOTOYHBIX M3MepeHusax (HaOmoaeHusx). [lonarue o Bece
u3MepeHust. BecoBoe cpennee mim obmas apupmeruueckas cepearHa. Beca He3aBUCHUMBIX
u3MepeHuil u ux cpoiictBa. CpexaHsisi KBaJpaTHdecKas IMOTPEIIHOCTh €AUHMIBI Beca.
CBoiicTBa YKJIOHEHMH HENOCPEACTBEHHO H3MEPEHHBIX BEJIMYMH OT UX oOmen
apupmeruueckoil cepeauHsl. CpenHss KBajpaTHdeckas IOTPELIHOCTh €IUMHMIBI Beca,
BBIPAKEHHAs Y€pe3 UCTUHHBIE NOrpetIHOCTH. CpeqHss KBaJApaTHyeCcKas MOrPEIIHOCTD €IUHULbI
BECa, BBIPAKEHHAs 4Yepe3 YKJIOHEHHs OT BecoBoro cpenHero. CpenHss KBaJgpaTudeckas
MOTPELIHOCTh BECOBOTO CpelHero. Beca ¢pyHKuM He3aBUCHMBIX H3MEPEHHBIX BelMU4YHMH. Bec
obmeli apudmernueckoir cepenuHbl. OIEHKa TOYHOCTH 10 Pa3HOCTAM  JABOMHBIX
HEPAaBHOTOYHBIX U3MEPEHUH.
Pazoen 4. Ypasnueanue ceodezuueckux cemeil C2yuieHUs u CbeMOYHbIX cemell 0.
obecneuenun cex smanax padbom no npupooOoosycmpoiicmay u 6000n0J16308aAHUIO
OneHka TOYHOCTH U3MEPEHHMs YIJOB U NMPEBBIMICHUN 110 HEBSI3KaM B MOJUTOHAX U
xonax. Ilonstme o mpsMoi M oOpaTHOM 3ajavyax TEOPHUM MOTPEIIHOCTEH H3MEpPEHUM.
[lpunnun paBHeIX BaussHUE. CyIHOCTP ypaBHUTENbHBIX BblUMCIEHUH. MeTton
HauUMEHBIINX KBaJapaToB. Buawl ycnoBHBIX ypaBHeHHH. CyIIHOCTb KOpPpPEJIATHOIO crocoda
YpaBHUBaHWA. YpPaBHUBAHHE IECHTPAJbHOW CHCTEMBI. YpPaBHUBAHHE TE€OAE3UYECKOr0
YeTHIPEXYTrOJIbHUKA. Y PaBHUBAaHUE LIENU TPEYTrOJIbHUKOB MEXJy JABYMS MCXOIHBIMH
cropoHaMu (0Oa3ucamu). VYpaBHUBAaHHE T€0J€3MYECKUX CEeTeH C HCHOJIb30BaHUEM
MH)OPMAIIMOHHBIX TEXHOJIOTMH M MPHUKIAAHBIX annapaTHO-IPOrpPaMMHBIX CPEACTB, AJIS
obecrieyeHnss BceX OdTamax paboT 1Mo TPUPOJAOOOYCTPOUCTBY W BOJOIOIB30BAHHIO
TEPPUTOPUMU.



4.2. PacnipefesieHHe KOHTAKTHOW M CaAaMOCTOSITeIbHOW padoThbl MpH
NMOAT0TOBKE K 3aHATHUSM MO NMoJpa3aejamM

4.2.1. Ognas popma 0OyueHHs

KonTakTtHas pabota

Pazpnenbl, noapaszaenbl AUCHUILIAHB CpP
nekmuu | JI3 113

Pa3zoen 1. Obugue céedenusn 06 usmepeHuax u ux 6 5 5
nozpeuwrHocmsax
Pazoen 2. Mamemamuueckan 06padoomka pagHomouHvIx 6 8 12
U3MepeHuil
Pazoen 3. Mamemamuueckasa o0padbomka HepagHOMOYHbBIX 6 3 12
usmepeHuil
Pa3zoen 4. Ypasuusanue ceodezuueckux cemeil ccywieHus u
cbeMounblx cemeii 014 obecneuenus écex ymanax pabom no| 14 12 33,5
nPUP0O00dYCHMPOIICHEY U 6000N0Ib30BAHUIO
Bcero 32 30 63,5

4.2.2. 3aounas ¢popma oOydeHHS

KonTakTHas pabota
Pa3nenbl, moapasaelnbl qUCIUILTHHBL CP

anexknquu| JI3 113

Pa3zoen 1. Oduyue céedenusn 00 uzmepeHuax u ux

nozpeuwnocmax 1 i 20
Pazoen 2. Mamemamuueckana o0padomka pagHomMoOYHbIX 5 5 30
umepenuii
Paszoen 3. Mamemamuueckasn 06pabomka HepasHOMOUHbIX 1 9 30
umepenuii

Pa3zoen 4. Ypaenueanue 2eode3uueckux cemeil ccyuieHus u
CHeMOUHBIX cemell 0114 00ecneuenusn ecex ymanax padoom no 2 4 31,5
RPUPOO00DdYyCmMPOIicCHEY U 8000NONb308AHUID

Bcero 6 8 111,50




4.3. llepevyeHb TeM M y4e0OHO-METOMYECKOT0 O0ecnedeHusl IJIsi CaMOCTOSITeIbHOI

paboThI 00yuaomuxcs

Ne
/o

Tema
CaMOCTOSITEIbHON
paboThI

Y4yeOHO-METOANYECKOE 00ecIIeyeHne

O0BéM, u

dbopma oOydeHuUs

OYHasd

3a049Hasin

1.

Omuoku
OKpPYTJICHUM.
Brmsaue ommbok
OKPYTJICHHI
apryMeHTOB Ha
TOYHOCTH PYHKITUH

Ilomeno B.JI., BaneeBa M.B. Teopus
MaTeMaTH4ecKol O0O0pabOTKH Teo/Ie3uIecKuX
u3MepeHuii: yueoHoe mocobue: [B 3 wactsx] /;
BT'AY - Boponex: Boponexckuii [AY, 2015
4. 2: OuennBanue pe3yabTaToB
reoZe3UYECKUX W3MEPEHU N 51 X
MOTPENIHOCTEl Ha OCHOBE BEPOSITHOCTHBIX
TIPEICTABIICHHUIA - 139 c.
<URL:http:/catalog.vsau.ru/elib/books/b83915.pdf>-
C.41-50

lupmbepr M. A. T'eopesust : YueOHHK .—
Hanpunk 00O '"Hay4yHO-M3AaTEIbCKUIA
nentp MHOPA-M", 2016 — 384 c. — nmnsa
CTYICHTOB BBICIIMX YYEOHBIX 3aBEJICHUH .—
ISBN 978-5-16-006351-5.
<URL:https://znanium.com/catalog/document?i
d=166089>C. 70-80

20

OrieHKa TOYHOCTH
BBIUHCIICHAH C
MIPUOTKEHHBIMHI
qHCIIAMHA

Ilomenmo B.J[., BameeBa M.B. Teopus
MaTeMaTHYeCKol 00pabOTKH Teoe3UUECKUX
M3MepeHuii: yaeOHoe mocodue: [B 3 vacTsx] /;
BI'AY - Boponex: Boponexckuit 'AY, 2015
4. 2: OrnennBanre pe3yIbpTaToB
reoie3nIEeCKUX M3MepeHni u 170
MOTPEIIHOCTE Ha OCHOBE BEPOSTHOCTHBIX
MpeJICTaBICHUMA - 139 C.
<URL:http://catalog.vsau.ru/elib/books/b83915 pdf>.  C.
27 -63

20

HccnenoBanue psaaoB
U3MEPEHUI

IToneno B.J., Baumeea M.B. Teopus
MaTeMaTH4YeCKod O00pabOTKM TI'e0Ie3UnIeCKUX
u3MepeHuii: yaeoHoe nocodue: [B 3 vacTsx] /;
BI'AY - Boponex: Boponexckuii 'AY, 2015
4. 2: OnennBanue pe3yabTaToB
reofe3nIeCKUX M3MEpEHHIA 1 179
HOTPEIIHOCTEH Ha OCHOBE BEPOSTHOCTHBIX

npexactaBnenui - 139 c.- C. 64 — 86
<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>.
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Homycku nis
PE3YJIBTATOB U3MEPEHUI
1 ux QyHKIWMH

Ilomenmo B.J[., Banmeesa M.B. Teopus
MaTeMaTHYeCKol 00pabOTKH Teoe3UUECKUX
U3MepeHuii: yueoHoe rmocobue: [B 3 vactsx] /;
BI'AY - Boponex: Boponexckuit I'AY, 2015
4. 2: OnenuBanue pe3yabTaToB
reofie3ndecKuX U3MEpEeHuH u ux
NOTPELIHOCTE! Ha OCHOBE BEPOATHOCTHBIX
MIPEICTaBICHUI - 139 c.
<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>.  C.
64 -71
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5. Iloneno B.JI[., Banmeea M.B. Teopus
YpaBHuBaHue MaTeMaTI/I‘IeCKOI/I6 06p8.60Té(I/I reogemqecxn/x
cnevomn cereli | L ekt AV, 2014
T1apaMCTpHICCKIM q. 2: OueHuBanue pe3yIabTaToB
crnocobom reoIe3NIEeCKUX H3MEpEeHU " 1704 4 2
TIOrPEIIHOCTE  HA OCHOBE BE OHTHOCTHBIX
TINETICTARITSHUH 9
<URL :http://catalog.vsau. ru/ellb/books/b8391
5.pdf>.C.114 -118
6. Ilomeno B.Jl., Baneeea M.B. Teopus
Pemerne MaTeMaTHYeCKol 0O0pabOTKH Teo/e3UUECKUX
HOPMAJIbHBIX U3MepeHuii: yueOHoe mocobue: [B 3 vactsax] /;
YPaBHCHHH BI'AY - Boponex: Boponexckuit I'AY, 2015
DASTITHBIMH 4. 2: OuenuBanue pe3yabTaToB
criocodaMu . 4 2
TreoAe3NYECKUX HN3MCPCHUU u ux
MOTPEIIHOCTE Ha OCHOBE BEPOSTHOCTHBIX
MIpeJICTaBICHHUMA - 139 c.
<URL:http://catalog.vsau.ru/elib/books/b83915 pdf>.  C.
118 -138
7. [penBaputenbHbIe [Toxnan I'. I'. 'eone3us: yuaeb. mocobue
BBIUMCIIEHUS NIPU s ctyaentoB By3oB / I'. T'. [loknan, C. I1.
YpaBHUBaHUHU I'punues; Boponex. roc. arpap. yH-T - M.
IEHTPaTbHOK Axanemuueckwuii [Ipoext, 2007 — 591. c. 2 2
CHCTEMBI 1 C.507-514
re0/Ie3NYECKOro
YeTBIPEXYTOJIbHAKA
8. VYpaBHuBaHue [Moknan I'. T'. 'eonesus: yue6. mocobue
THIIOBBIX (HUryp aust crynentos By3os / I'. T. Tloknan, C. I1.
TPHAHT YN I'punues; Bopounex. roc. arpap. yH-T - M.: 6 12
Axkanemuueckuii [Tpoekt, 2007 — 591. c.
C. 536 - 548
9 YpaBHUBaHUE Moknang I'. T'. T'eone3ust: yueb. mocobue
TEOE3MIECKUX CeTeH 1Mo | muist ctyneHToB By3os / I'. I'. [Toknan, C. I1.
merozy npod. B.B. I'punnes; Boponex. roc. arpap. yu-T - M.: 4 2
IomoBa (KOPpeNaTHBIN | Axanemuyeckuii IMpoekt, 2007 — 591. c.
crocot) C. 549 - 572
10 VpaBHuBaHKE [Mokman I'.T'., T'pumgnes C.I1. T'eonesus:
ICOJIe3MYCCKUX CETeH C | yyeO. mocoOme Uit CTYAEHTOB BY30B.
HCTIOb30BaHUEM Boponex. roc. arpap. yH-T - M.
HH(I)OPMaHILIOHHHX Axanemuueckuii [Tpoekt, 2007 — 591. c.
TEXHOJIOTHH U
HPUKIIAIHBIX
ammapaTHo- 135 115
MPOTPaMMHBIX
CPEACTB, AT
o0ecreyeHus Bcex
sTamax pabor 1mo
PUPOI000YCTPOICTBY
1 BOJIOTIOJIB30BAHUIO
TEPPUTOPHUH.
Bcero 63.5 111,5
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5. (I)OH)I OICHOYHBIX CPEACTB AJIsI MPOBCACHUA HpOMe)l(yTO‘IHOﬁ arrecralmmu
HTEKYIIECr0 KOHTP0JIA

5.1. Dransl GopMupPOBaHUS KOMIETEHIMH

HNuaaukaTop 10CTHAKESHUS

IMoapa3gen IUCHUTIIINHBI Komnerennus
Apa3sien auch o KOMIIeTeHIIHH

Paszoen 1. Obwue ceedoenus 06 31
OIIK-1
UBMEPEeHUAX U UX NOZPEULHOCIAX V1

H1

Pazoen 2. Mamemamuueckan oopabomka 31
PAGHOMOUHBIX USMEPEHUTL OIIK-1 Vi
H1
32
OIIK-3 v2
H2
33
[1K-6 Vv3
H3

Pa3zoen 3. Mamemamuueckasn 31
00pabomka HepasHOMOUHBIX UBMEPEH U OIIK-1 Vi
Hl1
32
OIIK-3 V2
H2
33
I1K-6 V3
H3

Pazoen 4. Ypaenueanue 31
2e00e3unecKux cemelil cZyujeHus u OIIK-1 Y1
CHeMOUHBIX cemell 01 obecneueHus H1
ecex ymanax pabom no 32
npupoooodycmpoiicmay u OIIK-3 V2
6000N01b306AHUI0 02
33
v3
H3
HI

I1K-6

5.2, lllkaapl 1 KPUTEPUN OLEHWBAHUS JTOCTHKEHUS KOMIETEHIUMH

5.2.1. llIkajapl OLEHUBAHUA AOCTHIKEHHS KOMIIeTEH Uil

Bun onenku OrneHkun

. HEYIOBIIET- | YIOBJIETBO-
AxageMryeckas OLeHKa 110 4-X OaJIbHOM IIKaJjIe XOpOILO | OTIUYHO
BOPUTENILHO | PUTEIBHO




5.2.2. Kputepun omneHMBaHUsA JOCTH:KEHHSI KOMIIeTeHIUIH

Kputepuu oLEHKH Ha JK3aMEHe

Orenka, ypoBeHb
JIOCTHOKCHHS
KOMIETEHIUN

Onucanne KpUTepueB

OTIUYHO, BBICOKHI

CryzmeHT 1mOKa3al TMOJHbIE W INIyOOKHE 3HAHUS  MPOTPaMMHOIO
Marepuana, JOIMYHO M apryMEHTHPOBAHO OTBETHJI Ha BCE BOIPOCHI
9K3aMEHAIMOHHOTO OMiieTa, a Takke Ha JIOMOJHUTEIbHbIE BOIPOCHL,
CIOCO0EH CaMOCTOSTENBHO PEIaTh CIOKHBIE 33J]a4k JJUCIUITIIHEI

Xopo110, MPOIBUHYThIN

CryneHT TBepAO 3HAET IPOrPaMMHBIN MaTepua, TPaMOTHO €ro U3jaraer,
HE JIOMYCKaeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE, IOCTATOUHO TOJIHO
OTBETHJI HAa BONPOCHl 3IK3aMEHALMOHHOTO OWJIeTa W JIOTIOJHHUTEIbHBIC
BONPOCHI, CIIOCOOEH CaMOCTOSITENHO pEeLIaTh CTaHAAPTHBIE 3a/1a4d
JUCLUIIIMHBI

CryzneHT mnoka3al 3HAHME TOJBKO OCHOB IIPOrpaMMHOIO MaTepuaa,
YCBOMJI €ro IOBEPXHOCTHO, HO HE JOMyCKaJl TIpyObIX OHIMOOK WiIn

Y I0BJIETBOPHUTEIILHO, .
HODOFOB HETOYHOCTEH, TpeOyeT HaBOAALIMX BOIPOCOB IJisl MPABHIBHOTO OTBETA,
p HE OTBETWJ Ha JONOJHWUTEIbHBIE BONPOCH, CIOCOOEH pemarh
CTaHJAapTHbIE 337a4 JUCLUIUIMHBI C IOMOLIbIO IPENoaBaTelis
CTyneHT He 3HaeT OCHOB IPOrPaMMHOr0 MaTepuala, AOMyCcKaeT Ipyoble
HeynosnersopurensHo, A porp p > AOTLY py

KOMIICTCHII A HE OCBOCHA

OIINOKK B OTBCTC, HC crocodeH peuiatb CTaHOApPTHBIC 3aJgadun

JTUCIUTUTMHBI Ja)Ke C TTOMOIIBIO TTPE0IaBaTENs

Kpurepuu ouenku rectos

OneHka, ypoBeHb
JIOCTHKEHHUS
KOMIIETEHIIU I

Onucanue KpUTEpUEB

OTIUYHO, BBICOKHIT

ConeprkaHre ITPaBHIIbHBIX OTBETOB B TecTe He MeHee 86%

Xopo1o, MpoJABUHYTHIN

Co;[epxcaHI/Ie MpaBUJIBHBIX OTBCTOB B TCCTC HC MCHCC 71%

Y 10BJIETBOPUTEIBHO,
IIOPOT OBBII

Co;[epxcaHI/Ie MpaBUJIBHBIX OTBCTOB B TCCTC HC MCHCC 51%

HeynosnersopurensHo,
KOMIIETEHIIUSI HE OCBOCHA

ConepxaHre IPaBUIILHBIX OTBETOB B TecTe MeHee 51%




Kputepun onenku koHTposbHbIX (KP) m pacuerHo-rpaduueckux pador (PI'P)

Onenka, ypoBeHb
JIOCTHIKEHHUS
KOMITETEHIIUHA

Onucanne KpUTepueB

3a4TeHO, BBICOKH I

Crpykrypa u coxepkanne KP wm PI'P momHOCTRIO COOTBETCTBYIOT
MpeIbsBISIEMbIM TPEOOBaHUSM, B pacdeTrax OTCYTCTBYIOT JIOTHUECKUE U
ANTOPUTMHUYECKH OIMIMOKH, OOYYarolIMics TBEPAO 3HAET Marepuai Io
TeMe, TPAaMOTHO €T0 U3JIaraer, He JOMyCKaeT HETOYHOCTEH B OTBETE,
JIOCTaTOYHO TIOJTHO OTBEYAET Ha BOMPOCHI, CBSI3aHHBIE C MaTeprajaMu
paboThI

3a4yTeHo, IPOIBUHYTHIN

Crpykrypa u comepxamne KP wm PIP B memom cooTBeTCTBYIOT
MpeIbsBISEMbIM TPeOOBaHUAM, B pacdeTax OTCYTCTBYIOT JIOTMYECKUE U
ANTOPUTMHUYECKH OMIMOKY, OOydaroluiicss 3HaeT MaTephal Mo TeMme,
IPaMOTHO €T0 M3J1araeT, HO JIOMyCKaeT HETOYHOCTH B OTBETE,
HEIOCTATOYHO IOJIHO OTBEYAET Ha BOIPOCHI, CBS3aHHBIE C MaTeprajaMu
paboThl

3auTeHo, OPOTOBBII

Crpykrypa u copepkanre KP u PI'P He mONHOCTBIO COOTBETCTBYIOT
peabsBIISIEMbIM TPeOOBaHHSM, B pacyeTax HMPUCYTCTBYIOT HE TpyObIe
JIOTHYECKUE U alNTOPUTMUYECKH OIMMOKU, OOYYaIOUIUHCS HEIOCTAaTOYHO
3HAET MaTepHal 110 TeME, H3J1araeT ero HeyBepeHHO, 1OITyCKaeT
HETOYHOCTU U HerpyOble OMMOKM B OTBETE, HEHOJHO OTBEYaeT Ha
BOIIPOCHI, CBSI3aHHBIC C MaTepuaiaMu padoThl

He 3a4TCHO, KOMIICTCHII M
HC OCBOCHA

Crpykrypa u coaepxanue KP u PI'P He cOOTBETCTBYIOT IIPEAbsIBIsSIEMBIM
TpeOOBaHUSM, B pacdeTax MPHUCYTCTBYIOT TpyOble JIOTHYECKUE W
ANTOPUTMHYECKH OMIMOKM, O0YYarOUIMNCS HEe 3HAET MaTepHuall Mo TeMe,
JOMyCKaeT TIpyOble OmMUOKM B OTBETE, HE OTBEYACT Ha BOIPOCH,
CBSI3aHHBIE C MaTepUaIaMu paboThI

Kputepun OLeHKH yCTHOrO ompoca

OneHka, ypoBEeHb
JIOCTYKECHUS
KOMIICTESHINH

Onucanue KpuTepuen

3auTeHo, BLICOKUH

CTyneHT JEeMOHCTPHpPYET YBEpPEHHOE 3HaHHWE Marephaya, YeTKO
BbIpaxkaer CBOIO TOUY 3peHUS IO PacCMaTpUBAEMOMY BOIIPOCY, IPUBOS
COOTBETCTBYIOIIHE IPUMEPHI

3auTeHo, IPOJABUHYTHII

CTyZneHT NEMOHCTPUPYET YBEPEHHOE 3HaHME MaTepuaa, HO JIOIyCKaeT
OTJICJIbHbIE [TOTPEIIHOCTU B OTBETE

3auTeHo, OPOTOBBIT

CTyneHT IeMOHCTPUPYET CyILIECTBEHHBIE TPOOEIIbl B 3HAHUAX MaTepuana,
JIONTyCKaeT OMOKHU B OTBETaX

He 3auTteHO0, KOMIIETCHIUS
HE OCBOEHA

CTyneHT IeMOHCTPHPYET HE3HAHWE MaTepHana, JOMyCcKaeT Tpyoble
OIIIMOKHU B OTBETAX

Kputepun oneHku penieHus 3ajnad

Onenka, ypoBeHb
JIOCTHIKCHHS
KOMITETEHIIUHA

Onucanne KpUTepueB

3a4TeHO, BBICOKH I

CTY)IGHT YBEPCHHO 3HACT MCTOAUKY U aJITOPUTM PCHICHUS 3a1a4u, HE
A0ITyCKacT OIIHOOK ITpH €€ BBINNOJIHCHUH.

3auTeHo, IPOIBUHYTHIN

CTyIeHT B 1I€JIOM 3HACT METOJIMKY U aJTOPUTM PEIICHUs 3a/1a4uH, He
JIOITYCKAaeT IPyOBbIX OMIMOOK MPU €€ BBITTOJHCHHH.

3a4TeHO, MOPOTrOBBIi

CTyzeHT B 11eJIOM 3HaeT METOIMKY U aJITOPUTM PELICHUs 3a1a4H,
JIOIyCKaeT OMHUOOK IPH €€ BBITOJIIHEHIH, HO CIIOCOOSH UCIPaBHUTh UX TIPH
MTOMOIIM ITPETIONaBaTENSL.




He 3a4TCHO, KOMIICTCHII ML
HEC OCBOCHA

IMOMOIIHU ITpenoaaBaTeJIA.

CTyZIeHT He 3HaeT METO/IMKY ¥ aJTOPUTM PEILCHUS 3a]1a4H, JOIyCKaeT
rpyOble ONMOKY TIPH €€ BBITOJHEHUH, HEe CIIOCOOCH MCIPaBUTh UX TPH

Kputepun onenku Ha 3auere «He npedycmompenvly

Kputepuun onenku npu 3ammure KypcoBoro npoekra (padotsl) «He npedycmompensi»

Kputepun onenku pedeparoB «He npedycmompersviy

Kputepuu onenku yuyactus B posieBoil urpe «He npedycmompenviy

5.3. MaTepna.m)l OJId OHEHKH JOCTHXKCHUSA KOMHeTeHHl/Iﬁ

5.3.1. OueHouyHble MaTepHaJIbl MPOMEXKYTOUHOH aTTecTALMU

5.3.1.1. Bonpocsl K 3K3aMeHy

Ne Coaepxxanue Komme- HUAK
TEeHIUsA

1 | O6mue cBeneHust 06 U3MepeHUIX (HU3MUECKUX BEIUYMH OIlK-1 3]

2 | Knaccudukarmus usmepeHuit OIlIK-1 31

3 | IlorpemrHOCTH W3MEpEHUs: OOIIME CBEICHHS, KIIaCCH(HUKAIIS OIlIK-1 31

4 | OCHOBHBIC CBOMCTBa CIyYaiHBIX MOTPEUTHOCTEH OIlIK-1 31

5 HopManpHbIli 3aKOH pacnpenesieHus CIy4YalHON BEINYHHBI.
[TapameTpsl HOpMAIBHOTO pacHpeeeHHs OIIK-1 31
[IpaBuio Tpex curm, mpenesbHbIe TMOTPEITHOCTH OITK-1 3]

7 ToueuHnas U MHTEPBAILHAs OLEHKH HCTHHHOTO 3HAYEHHS oIk 31
U3MEPSIEMON BEITHMYHHbI
Crtporoe 000CHOBaHHE BHJIa OICHOK pe3ysbTara M3MEpPEHUU U

8 | ero ciy4aifHO# MOrPENTHOCTH METOJIOM MAaKCHMAaJIbHOTO 1IK-6 33
MpaBa0No00uUS.

9 CyMmMmapHasi OrpemHocTb OTK-1 3]

10 VY4eT morpenrHoCTH B 3alHMCH OKOHYATEIbHOTO pe3yJbTara 31
nzmepeHus. [IopsI0K BBIMOTHEHUS OKPYTICHUS OIIK-1

11 CpennekBaaparuyueckas MOTPEIIHOCTb KOCBEHHBIX U3MEpEeHU I 13
(morpemHOCTh (YHKIIUH OJTHOU TIEPEMEHHOMN) 1IK-6

12 CpenHekBaaparuueckas MOTPEUTHOCTh KOCBEHHBIX H3MEpPEHHI 13
(morpemHOCTh PYHKIIMHA HECKOJIBKUX ITEPEMEHHBIX ) TIK-6

13 CpeﬂHeKB%ﬂpaTI/IquKaH MOTPEUTHOCTh Pa3HOCTEH ABOMHBIX TTK-6 13
U3MepeHui

14 | HepaBHOTOUHEIC H3MEPCHHS. CpenHee B3BELICHHOE OITK-1 3]
OueHka  JOUCHEPCUU  CPEIHEro  B3BEUICHHOTo.  BimsHue

15 | morpemHOCTH OMpeaeNeHuss BECOBBIX KOd(P(UIMEHTOB Ha 1IK-6 173
MOTPEUIHOCTh B3BEIICHHOTO CPEIHETO

16 O6LeJ:[VHHeHHe pe3yabTaTOB U3MEpPEHUH C TpeobIaalomuMu oIk 31
CITy4alHBIMU TOTPEIIHOCTSIMU

17 CoBmecTHast oOpaboTka pe3ynbTaToB u3MepeHuil. 3amada OIK-1 31
ypaBHUBAHUS PE3YIbTATOB U3MEPCHU I
Cxema MeTOJa HaWMEHBIIMX KBaJIpaTOB NPH IOCTPOSCHUU

18 | nuHeliHOM perpeccuu MO JAaHHBIM SKCIIEPUMEHTA, IPUMEHEHUS ITK-6 33
METO/]a HAUMEHBIIINX KBAJAPATOB

19 [IpuBeneHrne TUHEWHBIX HEPABHOTOYHBIX YCIOBHBIX YPaBHCHHM TIK-6 23
K PaBHOTOYHBIM

oo | JlMHeapH3alMs HETHHEHHEIX YCTOBHBIX YPABHCHHM IIK-6 33




21

Bunpl ycnoBHBIX ypaBHEHHH IS T€0/IE3MUECKUX CETeH (CIOBHOE
ypaBHeHUE (GUTYp, YCIOBHOE ypaBHEHHE TOPU30HTA)

IIK-6

33

22

Bunael  yCIIOBHBIX ypaBHEHHH Il TEOJE3UYECKHX  CeTei
(ycioBHOE  ypaBHEHHE JMPEKIHOHHBIX YIJIOB, IIOJIFOCHOE
YCJIIOBHOE ypaBHEHHE, 0a3UCHOE YCIOBHOE YpaBHEHUE)

1IK-6

33

23

DJIeMEHThI TEOPUHU OLIEHUBAHUSI HEU3BECTHOW BEJIMYUHBI 110
pe3ysibTaTaM MHOTOKpaTHbIX u3Mepenuil. [loctanoBka 3amauu
OLICHUBAHHUSA

OIlIK-1

31

24

Knaccuueckne  cpegHme uW HUX  CBocTBa  (cpenaHee
apudMeTHUEeCcKOE, cpenHee reOMEeTPHUECKOE, cpenHee
rapMOHHUYECKOE, CPEJHEEe KBaAPATUUECKOE)

OIlIK-1

31

25

['eomeTprdeckass MHTEpIpPETAUs CPeTHUX (Tpamenus: CpeaHHX)

OIlIK-1

31

26

B3Bemennbie cpeHue: cpeaHee apupMeTHIECKOe, CpeaHee
reOMETPHUECKOe, CPeIHEErapMOHHYECKOe, CPeIHEee
KBaJpaTUYECKOE.

OIIK-1

31

27

AHFOPI/ITMH OIITUMAJIBHOT' O OLICHHUBAaHMA. OI.[CHKI/I
MaKCHUMAaJIbHOT'O HpaBILOHOI[O6I/ISI, MNpUBOAAIINUC K MCTOAY
HaUMCHBIINX KBaJpaTOB U HAUMCECHBIINX MOI[y.TIGﬁ

11K-6

33

28

Unes  neTepMHUHUPOBAHHOTO  MOAXOJa K  OIEHUBAHUIO
pE3yAbTATOB U3MEPECHUMN

IIK-6

33

29

Krnaccuueckne  KpuTepud  OLIGHMBAHUM:  KBaJApaTUYECKHUN
KpUTEPUHU, MOAYIbHBII KPUTEPUU, MUHUMAKCHBIN
(4eOBIIIEBCKUN) KPUTEPHIA

1IK-6

33

30

Kpurepun, mnpuBoasmue K  CpPEIHEKBAaIPAaTUYECKOH U
CpPEeIHEreOMEeTPUUECKON OLIEHKaM, K CpeJHel rapMOHHYECKOH U
CpelHel CTeNEeHHON OLleHKaM

1IK-6

33

31

Onenka TOYHOCTHU reoIe3NYECKUX U3MEPEHU c
HCIIOJb30BAaHUEM MH()OPMAITMOHHBIX TEXHOJIOTUI u
MPUKJIAJHBIX alllapaTHO-IIPOrPAMMHBIX CPEJICTB

OIIK-3

32

32

YpaBHUBaHUE T€OJIC3UUECKUX CETEH B BHJIC LICHTPATbHOU
CUCTEMBI U T€OAC3UYCCKOI'0 YCTBIPEXYIrOJIbHUKA C
UCIIOJIb30BAHHEM UH(POPMAIIMOHHBIX TEXHOJOTHH M MPUKIaTHBIX
anmnapaTHO-MPOTPAMMHBIX CPEJICTB, sl 00ECTICUeHHS BCEX
sTamax paboT Mo MPUPOTO000YCTPOUCTBY U BOJIOTIOIH30BAHHUIO
TEPPUTOPUHU.

OIIK-3

32

32

YpaBHUBaHUE T€OJIC3UUECKUX CETECH B BHJIC LICHTPATbHON
CUCTEMBI C UCIIOJIh30BaHNEM HH(POPMAIMOHHBIX TEXHOJIOTUH H
MPUKJIAJHBIX alapaTHO-TIPOTPAMMHBIX CPEJICTB, JJIS
obecrnieyeHus Bcex dTanax padoT Mo NpUupoI000yCTPOMCTBY U
BOJIOTIOJIb30BAHHUIO TEPPHTOPHH.

OIIK-3

32

34

YpaBHHBAHHE T€OEC3NUECKUX HUBEIUPHBIX CETEH C
HUCITIOJIB30BAHUCM I/IH(bOpMaLII/IOHHBIX TEXHOJIOTUH U IpUKJIadHbIX
anmnapaTHO-MPOTPAMMHBIX CPEACTB, sl 00eCIIeueHHs BCeX
sTanax paboT mo Npupog000yCTPONCTBY M BOJOTIOJIB30BAHUIO
TEePPUTOPHH.

OIIK-3

32




5.3.1.2. 3agauu K IK3aMeHy

Ne Copaepixanue Komue- HJIK
TEHIUA
1 Haiitu
n
X =arg min{Z(xi —i)z} OIIK-1 Vi
Q2 i=1
2 . Hatitn
n
X = arg min[Zg{(xi —i)z} OIR-1 vi
Q i=1
3 Haiitu
n
X =arg min{Zxi —i} OITK-1 vi
2 i=1
4 Haitn
n
X =arg min{Z( X —X*)? O@K-1 Vi
Q i=1 i
5 Haiitu
n
Y — arg m|n|:2( XiZ _ YZ )2 OIllK-1 Vi
Q i=1 |
6 B pesynbrare usMepeHU NONyYEeHBI CIEAYIOUHME 3HAYCHUS
sennunnel X 3,33; 3,53; 2,99; 3,52; 3,75. Iloctpouts 1IK-6 H3
TOYEYHYIO OIEHKY, 3all1CcaTh PE3yibTaT B CTAHAAPTHOH Gopme.
7 | B pe3ynbrare u3mMepeHuid NoayyeHbl CIEIYIOIIUE 3HAYEHUS
senuuunbl X : 2,03; 2,33; 2,19; 2,22; 2,15. HocTpouTs 1IK-6 H3
TOUYEYHYIO OLIEHKY, 3allicaTh pPe3yNbTaT B CTaHAAPTHOH (opme.
8 B pesynbTaTe m3MepeHuil MOMYYEHBI CIEAYIONIUE 3HAUYCHUS
senuuunbl X : 7,83; 7,73; 8,19; 7,52; 8,15. IloctpouTs ITIK-6 H3
TOYEUHYIO OIICHKY, 3aMucaTh pe3ynbTaT B CTaHAapTHOU (opme.
9 B pesynbTate nuamMepeHuil MOJy4deHbl CICAYIOINE 3HAYECHUS
senuuunbl X : 1,73;1,73; 1,99; 1,52; 1,65. ITocTpouts TIK-6 H3
TOUYCYHYIO OILIEHKY, 3aIlicaTh pPEe3yNbTaT B CTaHAAPTHOH (opme.
10 | B pe3ynbTare n3MEepEeHUI MOIy4EHbI CIEAYIOLUINE 3HAUCHUS
Benuuunbl X : 8,25; 8,58; 8,76; 8,51; 8,75. [TocTpouts TIK-6 H3
TOYCYHYIO OIIEHKY, 3aIlicaTh pPe3yNbTaT B CTaHAAPTHOH (opme.
11 | ITocTpouTh BBIpaKCHUE YISl OT[EHKH JUCIIEPCHHN KOCBEHHBIX
u3MepeHnit BennauHbel W, CBA3aHHON ¢ U3BMEPEHHBIMHU B X0JI¢
NPSIMBIX U3MEPECHUN 3HAUEHUSIMU BEMUYUH X, Y, Z, U, TIK-6 13
a0COJIFOTHBIC TUCTICPCUU PE3YIbTATOB U3MEPEHHUIN KOTOPHIX
HU3BECTHBI, CIACAYIOMUM COOTHOIICHHEM: ‘
W=X+YZ+U
12 | ITocTpouTh BBIpaKEHHUE YISl OL[EHKHU AUCIIEPCHU KOCBEHHBIX
n3Mepennii Bennauabsl W, CBSI3aHHON ¢ U3BMEPEHHBIMHU B X0J1€
NpsSIMbIX U3MEpPEHUM 3HaUeHUsIMU Ben4uH X, Y, Z, U,
aOCONIIOTHBIC TUCTIEPCUU PE3YIBTATOB U3MEPEHHUI KOTOPHIX TIK-6 H3

HU3BCCTHBI, CJICAYIOIIUM COOTHOIICHUCM:

W= XY
Z+U




13

Hamumwure  BhIpaxkeHWe 11 CpPeIHEW  KBaJIpaTUYECKOU
HOTPEIIHOCTH M, anredpandeckoit cyMmmel y = |1 £, £ ... £1,, n
u3MepeHHbIX BeauuuH lq, I, ..., |y .

OIlIK-1

HI

14

Uemy paBeH 0OpaTHBIN BeC (YHKIIMH KOCBCHHBIX W3MEPCHHI
BeNMYUHBI W, CBSI3aHHOW C U3BMEPEHHBIMH B XOJ€ MPSIMBIX
U3MepeHui 3HaueHusIMU BenuduH X, Y, Z, U, abconoTHBIE
JUCTIEPCHUH PE3YJIHTATOB U3MEPEHUM KOTOPBIX U3BECTHHI,
CIIEIYIOIIUM COOTHOIIIEHUEM:

W=X>+Y2+2Z2+U°

ITK-6

H3

15

Yemy paBeH oOpaTHbIN Bec (DyHKIMU KOCBEHHBIX M3MEPEHUM
BenmnuuHBI W, CBSI3aHHOW C M3MEPEHHBIMH B X0JI€ TIPSIMBIX
n3MepeHnii 3HaueHus MU BennuuH X, Y, Z, U, abconroTHbIE
JHUCTIEPCHUH PE3YIHTATOB U3MEPEHUN KOTOPHIX U3BECTHHI,
CIIEIYIOIIUM COOTHOIIIEHUEM:

W=X(Y+Z+U)

ITK-6

H3

16

3anucaTh YCIOBHOE YpaBHEHHE (UTYpPHI TPEYrOJbHHUKA, SCIIH
W3MEpEeHBl TOPU30HTANbHBIC yriel: 32°21' 30", 95°23' 21",
52°15'04".

OIIK-3

H2

17

3amnucarth yCIIOBHOE YpaBHEHUE «TOPU30HTAY», €CIIH H3MEPCHBI
FOpPU30HTANbHBIE Yribl: 95°23'23", 61°28'36",  75°45'16",
50°09'00", 77°13'55".

OIIK-3

H2

18

B pe3ynbTaTe M3MEpEeHUU MOJYYCHBI CIEAYIOIIHE 3HAYCHHS
enmuunel X : 5,33; 5,53: 5,99;: 552: 5,75. Paccuurarb
TOYEUYHYIO OlleHKY B mporpamme Microsoft Excel.

OIIK-3

H?2

19

BrinonHUTh ypaBHUBAaHUE YCIOBHOTO YPAaBHEHUS «TOPU30HTa» B
nporpamme Microsoft Excel, ecini u3MepeHbl rOpU30OHTANIbHBIC
yrabl: 95°23'23"61°28'36", 75°45'16", 50°09'00", 77°13'55".

OIIK-3

H2

20

BeImonmHUTE ypaBHHUBaHWE YCIOBHOT'O ypaBHEHUS (QUTYDPBHI
TpeyrojipHuka B mporpamme Microsoft Excel, ecnu m3mepens
ropu3oHTa’dbHbIE YIibl: 32°21' 30", 95°23' 21",

52°15'04".

OIIK-3

H2

5.3.1.3. Bompocsl k 3auery ¢ ouenkoi «He npedycmompen»
5.3.1.4. Bompocsl k 3auery «He npedycmompen»

5.3.1.5. IlepevyeHnr TeM KypcoBbIX MpoeKToB (pador) «He npedycmompenviy

5.3.1.6. Bompocsbl K 3aniure KypcoBoro mpoekra (padorsi) «He npedycmompeny




5.3.2. OueHo4Hble MaTepUAIbl TEKYIIEr0 KOHTPOJS

5.3.2.1. Bonpochl TeECTOB

Coaepxanue

Komre-
TEHIUA

WK

3HaueHHe (PU3NUECKON BEITMUMHBI €CTh ...

1. BeIpakeHue pasmMepa U3NICCKON BEIIMIUHBI B BHJIC HEKOTOPOTO
YHUCJIa TPUHATHIX €IMHAUI] N3MEPEHHS JaHHON (U3MIEeCKON BEMINHEI.
2. XapaKTEepUCTHKA CBOMCTBA (PU3NIECKOr0 00BEKTA, pa3IuyHas B
Ka4eCTBEHHOM OTHOIIEHHUH IS psia (PU3NIECKIX OOBEKTOB.

3. KOJIMYECTBEHHAS ONPEACIICHHOCTh HEKOTOPOH BEIMYMHBI, IPUCYIIAs
KOHKPETHOMY OOBEKTY, CUCTEME, SIBIICHUIO WM TIPOIIECCY.

4. BeIpakeHNe (PU3UUECKON BETMUNHBI B BUE CIMHUIII H3MEPEHHS
JIAHHOW (DM3NYECKOW BEJIMYUHEI.

OIIK-1

31

Beibepure mpaBuibHBIE  OTBET. VcTMHHOE — 3HAdeHUE
(hM3UYECKON BEIMYNHBI €CTh!
1. 3HaueHne (HU3MUECKOW BEIMYHMHBI, KOTOPOE HIEabHBIM 00pazoM
XapaKTepu3yeT B KAa4eCTBEHHOM M KOJIMYECTBEHHOM OTHOIIEHHUSX
COOTBETCTBYIOUIYIO (PH3UIECKYIO BETUUUHY.
2. 3HAUeHUE (PU3MIECKON BEIMUUHBI, IOJy4YEHHOE U3 OOJIBIIOrO YMCIIa
HU3MEpPEHUM.
3. 3HaYeHUe ¢busngeckoit BEJINYUHBL, MOTyYeHHOE
9KCIIEPUMEHTAILHBIM ITYTEM H OJIU3KOE.
4. 3Ha4YCHUE ¢busngeckoi BEJINYUHBL, MOTyYeHHOE
9KCTIEPUMEHTAIIBHBIM ITyTeM, TIPH OrPAaHUYEHHOM YHCIIEC W3MEPEHUH ¢
MCIIOJIb30BaHMEM BBICOKOTOUHBIX CPEJICTB M3MEPEHHH.

OIIK-1

31

[Toa TOYHOCTHIO H3MEPEHUS TOHUMAIOT ...

1. crenenp MPUOIMIKEHHS PE3yIIbTaTa U3MEPEHHMS K JPYTOi
OIHOPOJHOM BEJIMYUHE, IPUHSTOHN 33 €AUHUILY U3MEPEHUS.

2. cTereHb Ha/IeKHOCTH HIIM CTEMEHb JIOBEPHsI K Pe3yNbTaTy
W3MEPEHUS BBIPAXKEHHYIO YMCIIOM PABHBIM YHCITY U3MEPEHHUM.
3. pa3HOCTb MEX/y UCTHHHBIM (WJIM PUHSTHIM 32 HUCTHHHOE) U
HM3MEPEHHBIM 3HAYCHUEM H3MEPSIEMON BETMUNHBI.

4. creneHb MPUOIMKEHNS pe3yIbTaTa U3MEPEHHS K ICTHHHOMY
3HAYEHHUIO U3MEPSIEMOH BEJIMYHHBI.

OIIK-1

31

dusnyeckas BeMYUHA SIBIISETC . ..

1. XapaKkTepuCTUKON OHOTO U3 CBOMCTB (PU3MUECKOTr0 0OBEKTA
(s1Bi1EeHMS1, IpoIiecca), 001l B KaueCTBEHHOM OTHOIICHUH IS Psijia
¢u3nyecKux 00BEKTOB, HO B KOJIMYECTBEHHOM BBIPasKCHUH
VHJIMBHTYJIBHOM JUISL KQJK/IOTO U3 HUX.

2. XapaKTEePUCTHKON HECKOIILKUX CBOHCTB (PH3NIECKOTO OOBEKTA,
pa3IMYHON B KAaYECTBEHHOM OTHOLICHUH JIJIS psifa GH3MISCKUX
00BEKTOB.

3. KONMYECTBEHHOW OIPE/ICICHHOCTHIO HEKOTOPOW BEJIMYHHBI,
HPHCYIIEH KOHKPETHOMY OOBEKTY, CHCTEME, SIBJICHHIO MJIU IIPOLIECCY.
4. 3HaYeHUEM (PU3UYECKON BEIIMYHUHBI, TOTYYCHHOES
IKCTIEPUMEHTAIBHBIM ITyTEM M HACTOJBKO OJIM3KOE K UCTHHHOMY
3HAYEHUIO, YTO B ITOCTABJICHHOH N3MEPUTEIIBHOMN 33/1au€ MOXKET OBITh
MCIIOJIb30BaHO BMECTO HETO.

OIlIK-1

31

Pasmep usnueckoil BEIMYUHBI €CT5 ...

1. KonMYecTBeHHAs! ONPEIENICHHOCTh (DH3NYECKON BETMINHBI,
npucymias KOHKPETHOMY OOBEKTY, CUCTEME, SIBIICHUIO HIIU MPOIIECCY.
2. XapaKTepPHUCTHKA OJHOT'O 3 CBOMCTB (PU3HMUYECKOTO O0BEKTa
(sBHeHUs, Iporiecca).

3. onpenencHHas hU3MUECcKasi BEJIMUYUHA, IPUCYIA KOHKPETHOMY

OIIK-1

31




00BEKTY, CUCTEME, SIBIICHUIO MJIU ITPOLIECCY.
4. onpezieieHHAs] KAYECTBEHHAsI XapaKTePUCTHUKA, TPUCYILAs
KOHKPETHOMY O0BEKTY.

HeiicTBuTenbpHOE 3HAUCHUE (PU3NUECKON BEIMUHUHBI €CTh ...

1. 3HaveHve (PM3UUECKON BEIMUMHBI, KOTOPOE HiCaIbHBIM 00pa3oM
XapakTepu3yeT B KAYECTBEHHOM U KOJMYECTBEHHOM OTHOIICHHSIX
COOTBETCTBYIOIIYIO (PM3UIECKYIO BEIMUHUHY.

2. 3HaYeHue (PU3NIECKON BEIMYHMHBIL, TOTy4YEeHHOE
HKCTIEPUMEHTAIIBHBIM ITyTE€M M HACTOJBKO OJIM3KOE K NCTHHHOMY
3HAYEHHMIO, YTO B TIOCTaBJIICHHON M3MEPUTEIIHHON 3a1ade MOXKET ObITh
UCII0JIb30BaHO BMECTO HETO.

3. 3HaueHHe (PU3UUECKON BEIMUMHBL, ITOyYEHHOE B pe3yybTaTe
0ECKOHEUHOr o Ipolecca U3MEpeHui ¢ OeCKOHEUHBIM
COBEPILEHCTBOBAHUEM METOMIOB U CPEACTB U3MEPEHUI.

4. 3HaueHne (PU3NIECKON BEIMYHHBIL, HICaTbHBIM 00pa3oM
XapaKTepU3yIOIIee B KAUeCTBEHHOM M KOJIMYECTBEHHOM OTHOLICHUSIX
COOTBETCTBYIOIIYIO (PH3UYECKYIO BEIMUHHY.

OIIK-1
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PaBHOTOUYHBIMU U3MEPEHUSIMH HA3BIBAIOTCA . ..

1. u3MepeHus, BHITOTHEHHBIE OJHUMH U TEMH K€ TPUOOpaMu U
JUIIAMH, PA3HBIM YMCJIOM IPUEMOB, HO B OJTMHAKOBBIX BHEIITHUX
YCIIOBUSX.

2. u3MepeHns HEOANHAKOBOM TOYHOCTH, BHITIOJTHEHHBIE Pa3HBIMH
npuOopaMu U JIMLAMH, PA3HBIMU CIIOCOOAMH U B PA3TIMYHBIX
YCIIOBUSX.

3. U3MepeHus, BHIIOJIHSIEMbIE B OIMHAKOBBIX YCIOBHSIX, TO €CTh
00BEKTHI OTHOTO U TOTO K€ POJIa U3MEPSFOT UCTIOHUTEIH OJITHAKOBOH
KBaJyM(hUKAIUH, TPHOOpaMU OJHOTO Kjlacca, 0 €MUHONW METOJIMKE, B
JIOCTATOYHO OJU3KUX 110 XapaKTepy YCIOBUSX BHEIIHEH Cpeipl.

4. u3MepeHust, TpU KOTOPBIX MOTyYatoT OMHAKOBbIC 3HAUEHUS
OJTHOPOJIHBIX (PM3MYECKUX BETMYUH B IIEJISIX KOHTPOJIS, UCKITIOUCHHS
rpyOBIX MOTPENTHOCTEH.

OIIK-1

31

HepaBHOTOUHBIMY N3MEPEHUSIMU HA3bIBAIOTCA . ..

1. n3MepeHusl, BBIMOIHIEMbIE JUI TOMYyYEHHUS] HECKOIBKUX 3HaUYEHUN
I/ISMep}IeMOﬁ BECIIMYHUHBbI HCO}II/IHEIKOBOﬁ TOYHOCTHU B LCJIAX KOHTPOJIA,
HCKJIIOUEHHS TPyOBIX MOrPEIIHOCTEN N TOBBILICHUS KauecTBa
pE3YJIbTATOB U3MEPEHUIA.

2. U3MepeHHusl, B KOTOPBIX 3HAUEHHE ONPEeIieMON BETMUMHBI
IOJIY4ar0T U3 BBIYUCIIEHUH, C Pa3IMUHOMN I1OIPELIHOCThIO OKPYIJICHUS
PE3YJIBTaTOB U3MEPEHUH.

3. u3MepeHus, BHIMOIHIEMbIE B CIIy4asiX, KOr/a, 1o KpaitHel mepe,
OJIHa U3 COCTABJIIOIIMX MTpoLecCa U3MEPEHHSI 3HAYUTEIBHO
OTJINYAETCA OT AaHAJIOTMYHOM COCTABIISAIONIEN IPYTUX H3MEPEHUH.

4. u3mepeHusl, Ipu KOTOPBIX IOITy4atoT HEOJUHAKOBBIE 3HAYECHUS
OJHOPOAHBIX (PU3MYECKUX BETMYUH B IIEJISIX KOHTPOJIS, UCKITIOUCHHS
rpyOBIX MOTPENTHOCTEH.

OIIK-1
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WcTruHHas NorpeHocTs U3MEPEHNS ONpeaeseTcs Kax . ..
A — UCTHHHAS TOTPENTHOCTh U3MepeHust; | — 3HaueHne nu3mepseMoi
BEJIMUMHBL, X — ICTHHHOE 3HaY€HHE U3MEPSIEMOI BETMYHUHBI; X —
BepOsITHEHIIIee 3HAUeHNE U3MEPSIEMOM BETMUMHEI (CpeHee

apupMeTHIECKOeR).
L.A=l-x

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

4'A=)%

OIIK-1

Vi
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['pyOBIMH OTPEIIHOCTAMH N3MEPEHHUI HA3bIBAIOT MOTPELIHOCTH

OlIK-1

31




1. BO3HHKAIOLIME BCIIEJACTBUE OKPYTIICHHS YNUCEI IPU BEIYMCICHHSX
WJIM U3MEPEHUSX.

2. IPOUCXOASIINE OT OMPEIEICHHOTO HICTOYHNKA U NIMETOIIHE
OIIpeJIeICHHbBIC 3HAKN U BEJIMYHHY.

3. Hem30€KHO BO3HUKAIOIINE N3-32 HECOBEPIICHCTBA OPTraHOB YYBCTB,
00yCJIOBJICHHBIE TOYHOCTHIO MTPHOOPA, KBAIM(DHKAIMel HabIoaaTeNs,
HEYJIOBUMBIMH KOJIEOaHUSIMH BHEITHUX YCJIOBUH, 3aKOHOMEPHOCTH
KOTOPBIX IIPOSIBIISTFOTCS B Macce.

4. BO3HHKAIOIIME BCIIEICTBUE MMPOCUETOB, IIPOMAXOB, T.€. U3-3a
HEBHUMATEJIFHOCTH HAOII0IaTeNs, HeNCIIPABHOCTH TPHOOpa HITH
HEMPaBUIILHOM METOAMKH U3MEPEHUI.

11

BbiOepuTe HECKOIbKO NPAaBWIBHBIX BAapPHAHTOB OTBeETA.
HcTtuHHas MOrpeHoOCTb SBISETCA:

1. aGCOMOTHON MOrPEIHOCTHIO U3MEPEHMUS.

2. BepOsITHENIIEH MOrpelIHOCThIO U3MEPEHUS

3. Pa3HOCTb MEXKAY PE3YIbTATOM M3MEPEHMSI U €r0 MCTUHHBIM
3HA4YEHUEM

4. OTHOCHUTEJIbHON MOTPEIIHOCTHIO U3MEPEHUS

OIIK-1

V1
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BriGepure HECKOJIBKO MpaBUIIBHBIX BapuHaHTOB oTBeTa. CiydaiiHble
HOTPEIIHOCTH 00J1Iaf0T CJICTYIOIIUM CBOHCTBOM:

1. B psny u3MepeHuid OoJblIMe M MaJble MO0 aOCOJMIOTHOW BEJIMYUHE
ClTy4JaliHbIC MTOTPEITHOCTH BCTPEYAIOTCS OJMHAKOBO YaCTO

2. ciy4ailHple MOTPEHIHOCTH HE MOTYT MPEBHINATh MO a0COMIOTHON
BEJIMYMHE U3BECTHBIN Mpeen (IOMyCK)

3. Manmple 1O aOCONIOTHOM BeNWYHMHE CJIydaiHble MOTPEIIHOCTH
MPOSIBISIFOTCS  dYamle OOoNbIMX, T.€. 4YeM Oorblle BeIWYHHA
MOTPEITHOCTH, TEM PeKe OHA BCTPEUAETCS B PALY U3MEPEHUI

4. cnmy4aiiHble TIOrPEIIHOCTH MO a0CONIOTHOW BEIWYMHE HE MOTYT
OBITH OOJIBIIIE €MHUALIBI

OIIK-1

31
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CucremMaTHyeCKUMU TOTPELTHOCTSIMUA M3MEPEHUI Ha3bIBAIOT
MOTPEIIHOCTH

1. mporcxoasIMe OT ONpeAeTICHHOTO UICTOUYHUKA U UMEIOIINe
OIpeJIeJICHHbIC 3HAKU U BEJUYHHY.

2. BO3HHUKAIOIIME BCIICJICTBUE OKPYTIICHUS YUCEI TP BBIYUCIICHUSX
WJIM U3MEPEHUSIX.

3. Hen30€KHO BO3HHMKAIOIIHE M3-32 HECOBEPILICHCTBA OPraHOB YyBCTB,
00yCJIOBJIEHHBIE TOUHOCTBIO MTPHOOPa, KBaM(UKayeil HabmoaaTens,
HEYJIOBUMBIMU KOJICOAHUSIMU BHEITHUX YCJIOBUH, 3aKOHOMEPHOCTH
KOTOPBIX MPOSABIISIIOTCS B Macce.

4. BO3HHMKAIOILME BCIIEACTBUE MMPOCUETOB, IPOMAXOB, T.€. U3-3a
HEBHUMATEJIbHOCTH HAaOII0aTeNsl, HEUCIIPABHOCTH IPUOOpa HITH
HEMPaBUJIbHON METOJMKU U3MEPEHUM.

OIlIK-1

31
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IIpenenbHOM NOrpEIHOCTRIO HA3BIBACTCA. . .

1. Takoe 3HaUEHME CIyYalHOM MOrPENIHOCTH, MOSBIEHNUE KOTOPOro
IIPY IaHHBIX YCJIOBUSIX U3MEPEHUI MaJIOBEPOSITHO.

2. cpenHee apu(MeTHUECKOe 3HAUSHUE CITy4aiiHOM MOrpeIIHOCTH,
IIOSIBJIEHHE KOTOPOI'O IPH JAHHBIX YCIOBUSIX U3MEPEHUM
MaJIOBEPOSTHO.

3. Takoe 3HaYEHHE CIYJIaHON IMOTPENTHOCTH, MEHBIIIE KOTOPOTO TI0
a0COIOTHOHN BETMYMHE TIOTPEITHOCTH B PALY H3MEPEHUI
HEBO3MOJKHBI.

4. Takoe 3HaUEHHE CIYyYaHOHN MOrPENHOCTH, OONbIIE NI MEHBIIIe
KOTOPOTO MO aOCONOTHOM BEJMYHHE MOTPELTHOCTH B PSIY U3MEPEHUI
PaBHOBO3MOXHBI.

OIIK-1

31
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OTHOCUTENBHOM MOTPEeITHOCTHIO HAa3bIBAETCA . ..
1. pa3HOCTb MEXY Pe3yIbTATOM U3MEPEHUS U BEPOSTHEHILINM

OIIK-1

31




3HAaYEHUEM U3MEPIEMON BEJIMUUHBI.

2. BEJIMYMHA, ITOKa3bIBAIONIAs, BO CKOJIBKO pa3 UCTUHHAS MOIPEIIHOCTD
[IPEBBIILAET

MPEEIBbHO-I0MYCTUMYIO IO PEIIHOCTb.

3. OTHOIIICHUE BEIIMYMHBI A0COIIOTHOH MOTPENIHOCTH K CpeTHen
KBaJpaTU4ECKON MOIPEIIHOCTH.
4. OTHOILIEHNE BEIMYUHBI a0COMIOTHON MOTPEIIHOCTH K U3MEPEHHON
BEJIMYHMHE.

Cpennsis KBagpaTHUECKasi IOIPEIIHOCTE 71 AJIS psiAa PaBHOTOUYHBIX
HA3MEPEHUN ONpPenesieTcs Kax ...
Aj — ICTHHHBIE TIOTPEIIHOCTH U3MEPEHUHN; N — YUCIIO0 U3MEPEHUH.

2 2 2
(N A +AS+ .+ AT

n
2
2. 2 I:A ] )
16 m:" =4 |—— IIK-6 V3
n
2
3. [A J .
m=,/—-=
n
AZ]
4 m=Lt_J
n
CpenHsisi KBaJIpaTUUecKas MOrpeniHoCcTh GYHKITHH OOIIEro BUIa
y= f(xl) Xyy ooy xn) ornpeensiercs mo Gopmye ...
X1 , X2 y eeey Xn — HE3aBUCUMBIC BEIMYMHBI, U3MEPCHHBIC CO
CpEeIHUMH KBaIpAaTHICCKUMH IMOI'PEITHOCTSIMU ml’ mz, veey mn
> mz=| oL 2+m2+ a 2+m2+ o2 2+m2'
17 Yoox, tolax, 2 ox, " TIK-6 V3
M =l — | M+ — | M+.+—| M
OX, oX, OX,,
M,= | — M+ — | m+..+ — | m
OX, oX, OX,,
CpenHsisi KBaipaTHUECcKas MOrPEHIHOCTh (PYHKIMU BUIA
Y = X, + X, onpezensercs mo tbopmyse ...
X1 ¥ X — HEMOCPEACTBEHHO U3MEPEHHBIE BEJIMUUHBI CO CPETHUMU
KBaJIPaTHUCCKUMU TIOTPEITHOCTSIMHU, COOTBETCTBEHHO PABHBIMU 111 U
ma
. — 2 2, IIK-
18 1 My — ml +m2 6 Y3
2 M, =m; +m,.
2 2
3 M, =m; +m;
&M, =m +m,-
CpenHsist KBaJipaTUUEecKas MorpeniHoCTh GYHKIMHA BUIA y=X —X
19 ornpeeseTcs mo GopMmye ... TIK-6 H3

X1 U X2 — HENOCPEACTBEHHO N3MEPEHHBIC BEJIMYHUHBI CO CPEAHNMUA
KBaApaTUICCKUMHU MMOT'PCHIHOCTAMMN, COOTBETCTBCHHO PAaBHBIMU 7717 1




LM, =\m+m,.
2 2

2.M, =\m; +mj -

3. My =m, —m,.

_ 2 2
4 M, =\m —m;

20

CpeﬂHﬂH KBaJipaTndecKasd nnorpeiHoOCTb q)yHKHI/II/I BHaa
Y = X; — X, + C onpenensercs no popmye ...

X1 Y X — HEMIOCPEICTBEHHO U3MEPEHHBIE BEJTUUMHBI CO CPETHUMU
KBaJIpaTUYECKUMU ITOI'PEIIHOCTSIMH, COOTBETCTBEHHO PaBHBIMU 11 U
my, ¢ — IIOCTOSIHHAS BEJIMYUHA

LM, =\m +m,+c
2 2

2 M, =\m; +m;

3. M, =m, +m,+c.

. 2 2
4 M, =\m;—mj -

I1K-6

H3
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Cpennee apu(pMeTHIECKOE ONPENENAETCS KaK ...

lo — amcino, 61m3K0e K cpeiHeMy apu(pMETHIECKOMY; AI — PasHOCTh
usmepennoro 3Hadenus li u lo; A — ciydaiiHast morperHocTs; N —
qucso u3Mepenuii; [1] - cymma u3MepeHHbIX 3HAYCHUIA.

L[

2 g =12
[b]

Ty

w
x|
I

ITK-6

V3
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[lox Becom M3MepeHHs TIOHUMAETCS ...

1. creneHb HaJIEKHOCTH WM CTENICHb JOBEPUS K pe3ysbTaTy
H3MEpEHUSL.

2. Pa3HOCTH MEKAY UCTUHHBIM (FUIM IPUHATHIM 33 HCTUHHOE) U
M3MEPEHHBIM 3HAYCHUEM U3MEPSIEeMON BETMUNHEI.

3. creneHb NpUONMKeHUSI pe3ysIbTaTa U3MEPEHHUs K APYToi
OTHOPOJHOM BEJIMYMHE, IPUHATOHN 34 €AMHULY U3MEPEHUS.

4. creneHb NPUOTMKEHHSI PE3yNIbTaTa U3MEPEHUST K HCTHHHOMY
3HAYEHUIO U3MEPSIEMOM BEJIMYMHBI.

OIIK-1

31
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Bec usmepenus xapakTepusyer ...

1. OTHOCUTENBHYIO TOUHOCTh U3MEPEHHUSL.
2. aOCONIOTHYIO TOYHOCTb U3MEPEHHUSL.

3. mpeAenbHYI0 TOYHOCTh U3MEPEHHSL.

4. TOTyCTHUMYIO TOYHOCTH U3MEPEHHSI.

OIIK-1

31

24

OO0mias apumMeTHuecKas cepeiiHa UM BECOBOE CPEIHEe X
MHOI'OKpaTHO U HEPAaBHOTOYHO HSMCpeHHOﬁ BCJIMYMHBI ONIPEACTIACTCA
KaK ...

OIIK-1

31




li — HepaBHOTOYHBIC 3HAYCHHSI BEIMUUHBI X;
pi — Beca HaOOIeHHiA BeduH |; paBHBIE YKCIaM H3MEPEHU

B obmiem Buzie Bec Kakoro-ambo u3MepeHus BeipaxkaeTcs: popMynon

Pi — BEC KaKOro-nmmbo N3MEPeHNs; [/ — CPE/Hss KBaAPATHICCKas

HOTPENIHOCTh €ANHUIIBI BECa;
mj — CPeIIHsIS KBaJpaTuiecKas OrpelIHOCTh N3MEPEHUs], BeC
KOTOPOT'O ONpEeIIsIeTCsL.

2
1. ~ _H .
g
25 i OITK-1 31
2. D = Mo
=
v,
3., _ M.
Pi=—=%
mi
4, D = qu .
i T4 2
1 mi
CpenHsist KBaipaTHIecKas MOrpelrHOCTh SANHUIIBI BECa, BRIpAKEHHAS
4yepe3 HCTUHHBIE TIOTPEIITHOCTH, OTIPENETeTCs 0 (hOpMyIIe ...
p — Beca U3MEpeHU; A — vcrtunubie ITOTPEITHOCTH U3MEPEHUH; N —
YHUCJIO U3MEPEHU .
1, [ pa? ],
/l'l =
n
2
26 |2 ﬂz[A ] TIK-6 V3
Jn
2
3. [pa?],
/Ll _t- -
n
2
4o [pA ] .
Jn
Bec gynkuu obmero Buaa y= f ()(1, ) SR xn) oTpeesieTCs
27 Kak... TIK-6 V3

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




1. 1 1 1 1
—_— =t ... +—
Py pl p2 pn
2. of 1 of 1 of 1
P=|l—| —+ —| —+ -+ — | —
0%, p, \OX, P, OX, P,
3. P = ﬂ . p + i . p + + ﬂ . p
Yolox, ) Tt olex, ) 2T lex )
2 2 2
4. 1 of 1 of 1 of 1
— = — - —_ N —F L+ —  —
Py OX, p, (0X, P, OX, P,
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3amaua ypaBHUBAHMS T€0AC3UUECKOM CETH 3aKIII0YaeTCsI:

1. B OTBICKaHWH MOMPABOK K PACYETHHIM BEITMUHUHAM, TaK YTOOBI
UCIIpaBJICHHBIC TTOMTPABKAMHU PACcUeThl ObLIN TPaBUIEHBIMU

2. B OTHICKaHUH HEBS30K, 00Pa3YIOIINXCS B TEOIE3NUCCKUX CETSIX

3. B MaTeMaTUYECKHUX BHIUUCICHUAX C I[CIBI0 OTHICKAHUS OIIMOOK,
JIOTIYIIEHHBIX B IMPOIIECCE MOIEBBIX U3MEPEHUN

4. B UCKIIIOYEHUU HEBSI30K, T.€. B OTHICKAHUU MOMPABOK K U3MEPEHHBIM
BEJIMYMHAM, TaK YTOOBI HCIIPABJICHHBIE TOMPABKaMH U3MEPEHU S
YAOBJIETBOPSUIM BCEM I'€OMETPUYECKUM YCIOBUSIM CETH

ITK-6

33
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Hess3koit Ha3bIBaeTCS:

1. cpenHsis KBaApaTndeckas omrOka GYHKIMNA H3MEPEHHBIX 3HAYCHUI
BEJIMYUH

2. omnOKa GYHKINI U3MEPEHHBIX 3HAYEHUH BEJTMIUH

3. oTHOCHTENbHAS OMIMOKa (DYHKIMI N3MEPEHHBIX 3HAUCHUI BEININH
4. nomycTiMasi OTHOCHTEJbHAS OINOKa QYHKIMH H3MEPEHHBIX
3HAYEHUM BEJIMYMH

OIIK-1

31

30

CymHOoCTh NPUHLIMIIA HAUMEHBIINX KBAAPATOB JJIsl PABHOTOYHBIX
M3MEPEeHUH 3aKITI0YaeTCs B BEIOOpE TAKOro BapHaHTa ypaBHUBAHUS,
MIPH KOTOPOM:
1. monpaBkK MeHee BCero Obl HCKaXKaJll pe3ysIbTaThl H3MEPEHHUH, T.€.

TOJTy94aeMbI€ MTPH YCIOBUH < . 2 27 _
& [ po1]-0

2. IOTIPaBKH MEHEE BCETO Obl HCKaXaI Pe3yJIbTaThl H3MEPEHHH, T.€.

n
2 2 .
THOJTy4aeMble IIPU YCIIOBUHU y v = [ v ] —min
i=1
3. mompaBKy MEHEe BCEro Obl NCKaXKallM pe3yIbTaThbl H3MEPEHUH, T.€.

n
oIy4aceMBbIC IIPU YCIIOBUH 2 — 21 _1,
El Py [ pv il 1

4. nonpaBKu GOJBIIE BCETO Obl HCKAXKAIHM PE3YJILTAThl M3MEPEHMIA, T.€.
n
[IoJIydaceMbIC IIPHU YCIIOBUHN 2 2
v Py 30! =[v* |=max
i=1

OIlIK-1

31
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CyH_IHOCTB IIpUHOUIIA HAMMEHBIINX KBAAPAaTOB AJIs1 HEPABHOTOYHBIX
M3MEPEHUH 3aKIII0YAETC B BEIOOPE TAKOrO BAPMAHTA YPAaBHUBAHMS,
IIPU KOTOPOM:
1. mompaBKM MeHee BCero Obl HCKaXKallM PE3yIbTaThl H3MEPEHHIA, T.€.
n
I10JIyda€eMbI€ ITPHU YCIIOBUU 2 2 H
yd PH Y % pu; =[pu]=m|n
i=1
2. NONpPaBKX MEHEE BCETO ObI MCKaXKaJU Pe3yJIbTaThl H3MEPEHHH, T.€.

n
oJy4yaeMble IIPU YCIIOBUU 2 _ 2| _
y puyeroniit 3 py? =| pu? |=0
3. mompaBKu OOJIBIIE BCETO ObI MCKAXKAIIN PE3yNIbTAThl H3MEPEHHIA, T.€.

OIIK-1

31




n
[IoJIydaeMbIC IIPHU YCIIOBUHN 2 2
¥ piy 3 pu’ = pv* |=max
i=1
4. IIOIMpaBKH MCHEC BCETO OBl UCKaXKaJIn PEIYJIbTAThI I/I3MepeHI/II7I, T.C.

n
II0JIy9aeMble [IPU YCIOBHH ¥ ,)2 _ |: 2:| —mi
El vi=|v min

32 | YcraHoBHTE COOTBETCTBUE
L1#: YcioBHOe ypaBHEHHE (QUTYPBI
L2#: YcnoBHOE ypaBHEHHE TOPU30HTA
L3#: YcnoBHOE ypaBHEHHE AUPEKLIMOHHOTO yIJia
L4#: YcnorHoe ypaBHEHHE Oa3uca
RI% v, 40, +...+ 0, +W, =0 OITK-3
- n
R2# ZUi(C) +WA = 0
I
: (1) (1) (c) —
R3# +pM + iV + . 00 +W, =0
N N
R 38, 0N —2 6, 0{® +W, =0
1 1o
33 | YkaxuTe BbIpakeHHE JJIs1 BBIYUCICHUS HeBsi3ku W7 TomocHOTo
YCJIOBHOTO YpaBHEHUSI:
Aj u B — cBA3yIoIMeE YIIIbl
N N
1. W; :§InsinA —%Insin B,
N N OIIK-3
2. W; =§Ig sin A +§Ig sinB,
3 N N
"W, :§S|n A —%sm B,
4 N . N .
‘W, =ZlgsinA —XlgsinB,
1 1
34 VYkaxuTe BoIpaKeHHE YCIOBHOIO YPaBHEHUS TUPEKIMOHHOTO yTiia B
[ETTOYKE TPEYTOJILHUKOB:
OIIK-3
v;— nompaBku B yrabl Ci (i = 1, 2, 3, ... N), N — uucio TpeyroabHHKOB,
Wa — HEBA3Ka YCJIOBHOTO YPaBHEHUS TUPEKIIMOHHOTO yriia
2(fA) 2(7) 2(c) —
LoV 0%V £ 0% +W, =0
(fi) (f) (c) —
2.ty tu, £t oy’ W, =0
2(fi) 2(f) 2(c) —mi
3. 01V 0% . 20 +W, =min
() () (c) —
4 tu o ELxy+W =1
VYkaxuTe BeIpaKeHUE JUIs BEIYUCIeHHs HeBsi3ku Wy 6a3ucHOro
35 | YCIOBHOTO ypaBHEHHUS B IIETIOYKE TPEYTOIbHUKOB:
Aj u Bj — CBS3YIOIIHE YTIIBI
OIIK-3

1. N N
Wy =(Inbl+§lnsinA)—(lnb2 +§Insin Bi)

2. N N
W, :(Igbﬁ%IgsinA)—(lgbz+§IgsinBi)




N N
Wy =(Igb1—§lgsinﬁﬁ]+(lgb2 —%IgsinBi)

N N
Wy =(bl+§lg sinA)—(bﬁ%Ig sin Bij
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YcraHoBure nNpaBMJIbHOE COOTBETCTBHE  MEXIY
MOTPEIIHOCTSIMHU B COOTBETCTBUH C UX MPU3HAKAMHU
ITorpemHocTr [Tpuznakamu
A. Jluuneie | 1. Bo3melCTBUS yCIOBHI H3MEPEHHI
MOTPEIIHOCTH
b. Bremnue | 2. ¢puzHonornyeckine 0CoOeHHOCTH
MOrPEIIHOCTU HaOJro1aTes
B. IMorpentrocta Metona | 3. BOHUKAKOT OT OIMPEIEICHHOTO
HU3MEpEeHUs HCTOYHUKA,
OJMHAKOBBIE TI0 BEJIMUYMHE U 3HAKY HIIH
U3MEHSIOTCS 110 OIIPEEIICHHOMY
3aKOHY
I'. I'py6Goie 4. HECOBEPIICHCTBO MPHHSTOTO
METOAUKH U3MEPEHHUSI
J. Cuctematnueckue 5. mpoMaxw, TPOCUETHI,
HEBHUMATEJILHOCTh HAOJroIaTes
E. Cny4aiinsie 6. Hen30eKHBIE TIOTPEITHOCTH,
BO3HMKAIOIUE U3-32 HECOBEPILIEHCTBA
OPraHoB YYBCTB U MPHUMEHSIEMBIX
puOOpPOB, a TAKKE H3MEHEHU I
BHEIIIHEW Cpebl.

OIIK-1

31
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Ycranosure NPaBHJIBHYIO 10CJ1e10BaTeJIbHOCTh
MaTeMaTUYeCKoil 00paboTKH psga pPaBHOTOYHBIX H3MEpEHUH
OJTHOU M TOM ke BeMM4MHbI B porpamme Microsoft Excel:

1. BBMMHCIAIOT CPENHIOW KBAaJApPaTUYECKYK IOrPEIIHOCTh
CpenHero apupMeTHIecKoro 1 ee HaJeKHOCTh

2. BBIUMCIAIOT YKJIOHEHUS KaXAO0ro HU3MEPEHMsI OT CPEIHEro
apudmMeTnuecKoro

3. BpUHCHAIOT CpEOHIOK KBAJPaTHMYECKYH) IOIPEIIHOCTh
OTZIeJIbHOT 0 U3MepeHus 1o popmyiie beccens u ee HaIEKHOCTh
4. Haxonar cpenHee apudmeTHueckoe 3HauU€HUE H3MEPEHHOU
BEIIUYNH

OIIK-3

H2
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3anummTe NpaBWJABHBIA  oTBeT. Ecium  u3MepeHHOE
3Hau€HHE TOPU30HTAIBHOIO IPOJIOKEHUs cocTaBisieT 155,67 M,
a ero HMCTUHHOEe 3HadyeHwe 155,61 M, yeMy paBHa HCTHHHAs
norpemHocTs. OTBET 3alUIINTE YUCIOM B CAHTUMETPAX.

ITK-6

V3

39

3anummTe NpPaBWIBHBIA oTBeT. Yemy paBeH Bec
U3MEPEHHOT0 TOpPU30HTAJBHOTO yIila, €CIU €ro CpeaHusd
KBaJpaTUYeCKass TOTPEIIHOCTh m COCTaBJSIET 5", cpemHss

"
KBaJ[paTuyecKas MMOTPEeIIHOCTh SAWHMIBI Beca |l cocTaBiser 107.
OTBET 3aIIUIINTE YHUCIIOM.

1IK-6

H3

40

3anumuTe MNPAaBWIBHBIM OTBeT. Ecium u3MepeHHbIE
3HAUEHUS] TOPU3OHTAIBHBIX YIJIOB B TPEYTOJIBHUKE COCTABIISAIOT
65°25', 65°36', 49°00" uemy paBHa HUCTHMHHas MOTPELIHOCTb
(ueBsi3ka). OTBET 3aMUIINTE YUCIIOM B CEKYHaX.

ITK-6

H3

41

BcraBp HemocTaromee CoBo B omnpezeiieHue (MMsl CyIIecTs.,
€IWH. YHUCJO). - 3TO CTENEHb HAJAEHKHOCTH WIIU
CTEIIEHb JIOBEPHS K PE3YIIBTATy N3MEPEHHSL.

OIlIK-1

31




5.3.2.2. Bonpocel 1Jisi yCTHOTO Onpoca

Ne Copep:xanue Komme- NAK
TEeHIUS
1 | Haiite moHsATHE U3MEPEHHUS. OIIK-1 31
2 Kaxkue U3MEpEHHUS Ha3bIBAIOT ABHOTOYHBIMU u
HepaBHOTOHHBIME)/I? P OIK-1 31
3 Kakue n3mepenusi Ha3pIBalOT HEOOXOAUMBIMA M WU30BITOUHBIMU? OIIK-1 31
4 Uto Ha3bIBaeTCs UCTUHHOM MOTPEUTHOCTHIO? OIlIK-1 31
5 ITpuBeauTe KiaccU(PUKALNIO MOTPEIIHOCTEH M3MEpEeHHH. OIlK-1 31
6 HazoBuTe cBoiicTBa CIy4ailHBIX TOTPEITHOCTEH. OIlIK-1 31
7 [Tepeuncnure OCHOBHbIC ~ KPUTEPHH  OILEHKH  TOYHOCTH OITK-1 37
pe3yIbTaTOB U3MEPEHHUII.
8 Kakne nmorpemHnocta siBIsOTCS aOCONIOTHBIMU? OIIK-1 31
9 UTo Ha3pIBae€TCS OTHOCUTEIIBHOW MOTPEITHOCTHIO? OIIK-1 31
10 | Cpennue kBagpaTUIECKUE TOTPEITHOCTH QYHKIIUA H3MEPEHHBIX 11K-6 V3
BEIUYHH.
11 | Cpenusis kBaapaTuyeckas HOIPEHIHOCTh apu(MEeTHIECKON 1TK-6 V3
CepeUHBI.
12 | BeposTHelnIne MOTPEIIHOCTH M UX CBOHCTBA OIlIK-1 31
13 | Cpennsas kBagpaTudeckasl MOTPEUIHOCTb OTACIbHOTO U3MEpPEHUs
U apupMETHUECKON CepelMHbl BhIPAKEHHbBIE Yepe3 YKIOHEHHUS OT 1IK-6 V3
cpeaHero apuMeTHIEeCcKOTO.
14 | Kak BBIIIOJHHUTH OLICHKY TOYHOCTH M0 PaSHOCTAM JIBOMHBIX 1TK-6 V3
PaBHOTOYHBIX U3MEPEHUH.
15 | IlousaTue o Bece u3MepeHUsl. OIlIK-1 31
16 | BecoBoe cpennee mim obmias apudmerndeckas cepeiuHa. OIllK-1 31
17 | Beca He3aBUCUMBIX U3MEPEHHIA M UX CBOICTBA. OIlIK-1 31
18 | Cpennsist KBagpaTHUECKasi HOTPEIIHOCTh €MHHUIIBI BECa. I11K-6 33
19 | CgoiicTBa yKJIIOHEHUI HEMOCPEICTBEHHO N3MEPEHHBIX BEIMYHH OT OITK-1 3]
ux o0mei apupMeTHIEeCKON CepeIuHBI.
20 | Cpennsas xBagpaTWdeckas IIOTPEIIHOCTh  EIUHMIBI  BEca, 11K-6 33
BBIp@)KCHHAS Yepe3 HCTHHHBIE TOTPEIITHOCTH.
21 | Cpennass KBaapaTudeckas TMOTPENTHOCTh EIWHMIBI  Beca, TTK-6 23
BBIPAYKEHHAS Yepe3 YKJIOHEHHs OT BECOBOTO CPEHETO.
22 | CpenHsis KBaipaTU4eCKas MOTPEIIHOCTh BECOBOTO CPEIHETO. 1IK-6 33
23 | Beca ¢yHKIUIT HE3aBUCUMBIX U3MEPEHHBIX BEITUUNH. OIlIK-1 31
24 | TlonaTue o mpsAMO# U 0OpaTHOM 3a/a9ax TEOPHUH MOTPEITHOCTEH
U3MEepeHHil mpu BhIOOPE Te01e3NUECKUX U3MEPEHUM st OIK-1 37
WHXEHEPHBIX U3BICKAHUI B 00J1aCTH MPUPOT000YCTPOMCTBA U
BOJOTOJIB30BaHus. [[pUHINT paBHBIX BIUSHUMN.
25 | CymHOCTh ypaBHHUTEIbHBIX BBIYUCICHUNH. METOM HAMMEHBIIUX 1TK-6 23
KBaJpPaToOB.
26 | Bumsl yCIIOBHBIX YpaBHEHHH. OIlIK-1 31
27 | CymHOCTb KOppeJIaTHOTO crioco0a ypaBHHUBaHUS. OIlIK-1 31
28 | YpaBHMBaHHE LIEHTPAILHOW CHCTEMBI. 1IK-6 33
29 | YpaBHHBaHHE re0JIe3NIECKOT0 YETHIPEXYTOIbHHKA. I11K-6 33
30 | VYpaBHHBaHHE [IETTH TPEYTOJILHUKOB MEXKIY ABYMS HCXOIHBIMU TIK-6 23
cTopoHamu (6a3ucamn).
31 | CymHOCTh ypaBHHUTEIbHBIX BBIYUCICHUH C IPUMEHCHHUEM OITK-3 2

MPOrpaMMHOT0 00ecTIeUeHuUs




32

VYpaBHUBaHUE CETH TPUAHTYJISALUM C UCIIOIb30BAHUEM
MH(QOPMAITMOHHBIX TEXHOJIOTUH U MPUKJIAJHBIX allllapaTHO-
HIPOTrpaMMHBIX CPEJICTB, Ul 0OecrieueHus Beex dTanax padoT no
PUPOA000YCTPONUCTBY M BOAOIOIB30BAHUIO TEPPUTOPHUH.

OIIK-3

32

33

YpaBHHBaHHE re0Ie3NIECKIX HUBEIMPHBIX CETEH ¢
UCII0JIb30BaHNEM MH()OPMAIIMOHHBIX TEXHOJIOTUI U MIPUKIIAJIHBIX
anmnapaTHO-IPOrPAMMHBIX CPEJICTB, AJIsl 0OSCIIeUeHHUs BCeX dTanax
paboT 1o mpupoa000yCTPONCTBY M BOJOTIOJIH30BAHUIO TEPPUTOPHH.

OIIK-3

32

5.3.2.3. 3agayuu A1 NPOBEPKH YMeHHii 1 HABBIKOB

Copaepxanue

Komme-
TEHIHUA

UK

Hanumure dbopmyny  mas cpeaHeit KBaJApaTU4YeCKOU
MOrPENUIHOCTH, BRIPAXKEHHOW Yepe3 UCTUHHBIE OTPEITHOCTH
H3MEPEHUM.

OIlIK-1

Vi

Paccuuraiite CpegHIO0 KBAaJAPATHYECKYI) IIOIPEIIHOCTD My
¢bynkuuu Buna y = Iy + I, rae Iy = 5,6 m, 1= 10,5m; m;=0,05
m; my=0,05 m.

ITK-6

H3

Paccuuraiite CpegHIOI0 KBaJpaTHYECKYI IIOIPEUIHOCTb My
auHeiiHo# (yHkuu Buna y = aih + aly + asls , 20e an= 2;
|1:123, S55m; ar =4; |2 =123, 15m; 03:3; |3:122, 55m; I’I’l1:0,05
m; me=0,01 m; m3=0,06 m.

ITK-6

H3

Hanumure Gpopmyny uist HaxoxaeHUs o0mieil apupMeTuieckoit
CepeUHBI.

OIlIK-1

Vi

Bpiuucnute Beca NpeBBIIEHUH 1O XOJaM T€OMETPUYECKOTO
HUBEJIUPOBAHUSI COOTBETCTBEHHO HNuHOU L1=52kM, Lo=3,4xMm,
Ls= 10,7xM, IpUHAB B Ka4YeCTBE U3MEPEHUS C CAMHUYHBIM BECOM
MIPEBBIIEHUE IO X0y JUIMHON ¢ =5KM.

OIIK-3

H2

Pesynbraram U3MEPEHHUS TOPU30HTAIbLHBIX yTJI0B
COOTBETCTBYIOT CPEIHHME KBaJIpaTUYECKHUE TOTPEIIHOCTH: My =
5" mp; = 15", mz = 25", BLIYHCIUTE UX BECa, €CIAN U3BECTHO, YTO

CpelHss KBaJpaTHUecKas IOTPEIIHOCTh eIMHUIbI Beca L =6".

OIIK-3

H2

OLIeHKa TOYHOCTU U3MEPCHHUA HpeBBIH_IeHI/Iﬁ II0 HEBA3KaM B XOAax
fh1: ZMM,' fh2: ]4MM,' fh3:6jl/l]l/l,‘ L1:5,2KM; L2:3,4KM; L3:
10,7xM.

ITK-6

H3

Ilo HeBsa3kam 5-Tu TpE€YroJIbHHUKOB I.ICHTpS.J'H:HOfI CHCTCMbI
BBIYUCJIINTD CPCAHIOIO KBaApaTU4CCKYIO MOrpCurHOCTb

n3MepeHus yria mno gopmyie deppepo eciau HEBA3KH PaBHBI:
14", 35", 22", 11", 15".

I1K-6

H3

ITo HeBsi3kaM B LEMOYKH M3 4—X TPEYroJIbHUKOB BBIUHUCIUTH
CPEIHIOI0 KBaJIPaTHYECKYI0 MOTPEIIHOCTh M3MEpPEHHs yrjia I0
bopmyne deppepo ecnu HeBsi3kU paBHbl: 23", 15", 31", 12",

ITK-6

H3

10

Paccunraiite CcpenHIO KBaJApaTHYECKYH0 IOTPEIIHOCTh /My
byuakiuu Buna y = Iy + lp, roe ly = 7,3 m; 1= 20,5m; m1=0,05x;
my=0,05 u. ¢ npUMeHEeHHEM IPOTPAMMHOT0 00ecTeYeHUs

OIIK-3

V2




5.3.2.4. Tlepeuenb TeM pedepaToB, KOHTPOJIbHBIX, pacueTHO-rpaduyecKux padoT

No .
Tema pacuérHo-rpaduueckux padboT
m/m
VYnpolieHHOe ypaBHUBAaHUE TUHOBBIX (Uryp TpHaHTymsiuuu 1-2 paspsnoB (LeHTpalbHas
1 CHCTEMA)
VYhpoueHHoe  ypaBHHBaHWUE THUNOBBIX (uryp Tpuanryimsuuu 1-2  paspsaoB
2 (reone3nyecKuii 4eThIPEXyroJbHUK)
5.3.2.5. Bomnpocs! 1J151 KOHTPOJIBbHOM (pacyeTHO-rpadguueckoii) padoThl
Kommne-
Ne Copep:xanue NAK
aep TeHL U A
1 | B wuyem ornuuume CBOOOJHBIX TE€OJAE3MUECKUX CeTed OT
9 OIlIK-1 31
HECBOOOIHBIX
2 [Topsanox JTalbl ABHUTEJNBHBIX  BBIYMCIEHUW  ceTel
P (oramer) - yp OITK-1 31
CTYILLICHUS.
3 | CocraB paboT Ha MEpPBOM 3Talle ypaBHUBAHHS. OIlIK-1 31
4 | CocraB paboT Ha BTOPOM dTale ypaBHUBaHUS. OIIK-1 31
5 | CocraB paboT Ha TpETHEM dTalle ypaBHUBAHUS. OIllK-1 31
6 | B yem oTiiMume yHpoOIIEHHOTO YPaBHUBAHUS T€0JE3MYECKUX
. OIIK-3 32
cereit oT cTpororo?
7 | Hua 4ero BBITIOJTHSIOT MpeBapUTEIHHOE penienune
0 OIIK-1 31
TPEYroJIbHUKOB?
8 Kakue ycinoBHble ypaBHEHHs BO3HHKAIOT — B IEHTPaJIbHOMU
N 1IK-6 V3
cucreme?’
9 | Kakue yciioBHbIC ypaBHEHHSI BOSHHKAIOT — B I'€0/I€3MYECKOM TIK-6 V3
YEThIPEXYrOJIbHUKE?
10 | Kakue ycrnoBHbIE YypaBHEHHUs BO3HUKAalOT - B  LEMH
o 1IK-6 V3
TPEYTrOIbHUKOB?
11 | Kakwue yclioBHbIE YpaBHEHHUS OTHOCST B MEPBYIO TPymmy? OIIK-1 31
12 | Kakue ycjaoBHbIE ypaBHEHHUSI OTHOCSAT BO BTOPYIO Ipyriy? OIIK-1 31
13 | Kakue ycinoBHBIE ypaBHEHUsS] OTHOCAT B TPETHIO rpynimy? OIIK-1 31
14 | Jlns 4ero BBIMOJHAIOT OKOHYATEIbHOE PELIEHHE TPEYTrOJIbHUKOB? I1K-6 33
15 | BerunciaeHne KOOpPAWHAT OINPENEISIeMbIX MTYHKTOB. 1IK-6 33
16 | Kax BbImonHsieTCsl ypaBHEHHE METOIOM HAMMEHBIIHMX KBAIPATOB C OITK-3 27
MpUMEHEHHEM MTPOTPAMMHOT0 00ECTIeYEHHUS
17 | VpaBuuBaHHe CETH TPUAHTYJISIHH C UCIIOIb30BAHUEM
MH(QOPMAITMOHHBIX TEXHOJIOTUH U MPUKJIAJHBIX allllapaTHO- OI1K-3 22
MPOrpaMMHBIX CPEJCTB, AJIs 0OecreueHus BceX 3Tanax paboT mno
IPUPOT000YCTPONUCTBY M BOAOMOIB30BAHUIO TEPPUTOPHUH.
18 | VpaBuuBaHue reofe3ndecKuX HUBEIUPHBIX CETEM C
MCTOJIb30BaHUEM HH(OPMAIITMOHHBIX TEXHOJIOTUN U MPUKIIATHBIX
Qopwan pHKTal OI1K-3 32

anmapaTHO-IPOrPAMMHBIX CPEJICTB, sl 0OSCIIeUeHHUs BCeX dTarax
paboT 1o mpupoA000yCTPONCTBY U BOJOIOJIB30BAHUIO TEPPUTOPHH.

5.4. Cucrema OLICHUBAHHUA NOCTHIKCHUA KOMHeTeHIII/Iﬁ




5.4.1. OueHka H0CTHKeHUSI KOMIIeTEHUHI B XO/€e NMPOMEKYTOYHON aTTecTaluu

OIIK 1 CnocobeH yuacTBOBaTh B OCYIIECTBICHUH TEXHOJIOTUYECKUX MPOILIECCOB 1O UHKECHEPHBIM
U3bICKaHUSIM, IPOEKTUPOBAHUIO, CTPOUTEbCTBY, IKCIUTYaTallUl U PEKOHCTPYKIIUU OO0 BEKTOB
MPUPOI000YCTPOICTBA M BOJOIOIH30BAHUS

NHaukaTopsl JOCTUXKEHUS] KOMIIETCHITUH

Howmepa BompocoB u 3agau

OIIK-1
BOIIPOCHI ITO
BOIIPOCHI K 3aa41 K BOIIPOCHI K KypCOBOMY
KOH COHep)KaHHe OK3aMCHY OK3aMEHY 3a4UCTy IIPOCKTY
(paborte)
31 |- KJaccu(pUKAIHIO reoJIe3NIeCKuX
W3MEpPEHH, OMOOK  U3MEpeHHid |
MIOKA3aTeJed  TOYHOCTH  HM3MEpEHUH, 17,9, 10,
OCHOBHBIC ~ 3AKOHBI M NPHHUMIBL | 4 "Y e o HE Ipely- | He mpeny-
MaTeMaTHIECKOM 00paboTku ’23_2’5 ’ CMOTPEHBI | CMOTPEHBI
re0/Ie3NYEeCKUX U3MEPEHUI Ha BCEX ATamax
paboT MO  TPUPOJOOOYCTPOMCTBY U
BOJIOTIOJIb30BAaHHIO
V1 |- BBINOJHATE MaTeMaTH4YeCKy0 00paboTKy
reoIe3NUYeCKNX U3MEPEHUH Ha BCEX ATamax 1-5 HE Ipey- | He Impeny-
paboT 1Mo  MPHUPOAOOOYCTPOMCTBY | CMOTpPEHBI | CMOTPEHBI
BOJIOTIOJIE30BAHHIO
H1 |- wmeTp  HaBbIKM  MaTeMaTHYECKOU
00paboOTKH reoJIe3NUecKuX M3MEpPEeHn Ha
BCEX JTanax paboTt 1o 13 He npeity” |- He npeiy”
. CMOTPEHBI | CMOTpPEHBI
IPUPOA0OO0YCTPOUCTBY u
BOJIOTIOIH30BAHHIO

OIIK-3 CriocobeH ucrnoap30BaTh U3MEPUTEIBHYIO U BHIUUCIUTEIbHYIO TEXHUKY,
WH(OPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU B cepe CBOeH nmpodeccuoHanbHOMI
JeATeIbHOCTH B 00JIACTH IPUPOA000YCTPOICTBA M BOJIOIOJIb30BAHUS

Nuaukaropsl goctrxenust komnerenuuu OITK-

HOMepa BOITPOCOB 1 3aJ1a4

3
BOIIPOCHI T10
KOI[ CO,Z[Gp)KaHI/Ie BOIIPOCHI K 3aga4u K BOIIPOCHI K KypCOBOMY
SK3aMEHY JK3aMEHY 3a4eTy MIPOEKTY
(pabore)
- METOJbl MaTeMaTH4ecKoW o00paboTku
reoIe3NIECKUX A3MEPEHUN c
3y |HCHONb3OBAHUEM UH()OPMAIMOHHBIX 31-34 He Ipelly- | He Ipeny-
TEXHOJIOTHM M NMPUKJIAJHBIX anmapaTrHo- CMOTPEHBI | CMOTpPEHBI
MPOTrPaMMHBIX CpeacTB B
npodeccuoHaNbHON AeATEIbHOCTH.
- TOpUMEHATH  MeToAbl  00paboTKu
Pe3yIbTAaTOB TE€O0JIE3MYECKUX U3MEPECHHIH
%) C HCIHOJb30BaHUEM I/IH(bOpMaHI/IOHHLIX HE npeny- HE npeay-
TEXHOJIOTHI U TPUKJIAIHBIX amnapaTHo- CMOTPEHBI | CMOTpPEHBI
MPOTrPaMMHBIX CpEeJCTB B
1po¢eCCHOHANIBHON e TEeIbHOCTH.
- UMeTh HaBBIKH IrPaMOTHOTO
H2 |ucnonb3zoBaHus UH(}OPMAIMOHHBIX 16-20 HETIpEAy- | HE nbeay
CMOTPEHBI | CMOTpPCHBI

TEXHOJIOTHUA H MPUKIAJHBIX alllapaTHO-




MPOTPAMMHBIX CPEICTB ISl 00paboTKU
pE3yJIbTAaTOB I'€0JIe3UUECKUX U3MEPEHUN.
I1K-6 CrniocoOeH BBINONHATE, YTBEP)KIAaTh, OLCHUBATH PE3yIbTaThl MHKEHEPHBIX U3bICKAaHUN B 00J1acTH
IpUPOL00O0YCTPONCTBA U BOJOIIOIb30BaHUS
WNunukaTtopsl noctuxkenus komrnerenunn [1K-6 Homepa BorpocoB u 3amau
BOIIPOCHI ITO
KO,[[ COI[ep)KaHI/Ie BOIIPOCHI K 3aa4M K BOITPOCHI K KypCOBOMY
SK3aMEHY 9K3aMEHY 3a4ery MIPOEKTY
(paborte)
- MeToasl MaTemarudeckoii ouenku | 8,11-13,
33 reoJIe3nuecKnuX u3MepeHud u anammsa | 15, 18-22, He peiy= | - He ey
. CMOTPEHBI | CMOTpPEHBI
WX NOTpELIHOCTEN 27-30
- TPUMEHSATh METOJbl 00paboTKH u
V3 |OLEHKH TOYHOCTH pe3ynabTaTOB HE TIpeay- | He Impeny-
reoJIe3N4EeCKUX HM3MEpPEHUM M aHanu3a CMOTPEHBI | CMOTpPEHBI
HX TOTPEIIHOCTEN
- UMETb HAaBBIKM TIPaMOTHO, JIOTHYHO
BBIJICISITh, aHATU3UPOBATh M OIIEHUBATh
CITy4allHbIE MOTPENTHOCTH
H3 | reonesmaeckux M3MepeHuii npu 6-12, 14, 15| M€ MPEAY™ | He IPeLy”
UHXXEHEpPHBIX M3bICKaHMH B oOJsactu CMOTPCHEL | CMOTPCHET
MPUPOA000YCTpOICTBA u
BOJIOTIOJIb30BaHUs

5.4.2. OueHka A0CTHKeHHsI KOMINETEHIIUHA B X0/€ TEKYIIero KOHTPOJIs

OIIK 1 CiocobeH y4acTBOBaTh B OCYIECTBICHUH TEXHOJIOTHYECKUX MPOILIECCOB 110 HHKEHEPHBIM
M3BICKAaHUSAM, IPOEKTUPOBAHUIO, CTPOUTEILCTBY, SKCILUTyaTalluu U PEKOHCTPYKIIUU OOBEKTOB

HpUPOA00O0YCTPONCTBA U BOJOIIOIb30BaHUS

NnaukaTtopst goctmwkenus komrereHmn OITK-1 Howmepa Bonpocos u 3anau
3a7a4n JUIs
BOIIPOCHI At
Kon Conepxanue lOTPOCHITECTOB JCTHOTO MPOBEPKU
YMEHUH U
ompoca
HaBBIKOB
- KJIacCH()MKALMIO T€0/Ie3NIECKUX H3MEPEHHUH,
OomMOOK M3MEPEHHUH M TMoKa3aTeleid TOYHOCTU
W3MEepeHUH OI;HOBHI:IC 3aKOHBl WM TPUHIUIBI 18,10, 12- | 1-9, 12, 15-
31 MaTCISIaTI/I‘-I,eCKOﬁ o0paboTKn reonefnqecxnx 15,22-25, | 17,19, 23. 24,
o 29-31, 36, 41 26, 27
U3MEpEeHUd Ha BceX Jramax pabdoT 1o
MIPUPOAO0OO0YCTPOUCTBY U BOAOIOIH30BAHUIO
- BBINOJIHATH MaTeMaTHUYECKyl0 00paboTKy
reo/Ie3NYeCKUX HW3MEPeHHH Ha BCeX JTamax 9 11 14
pabor o IPUPOA0OOYCTPONCTBY u ' '
V1 | Bomononb3oBanuio
- MUMETh HAaBBIKM MaTeMaTH4ecKod 00paboTku
H1 |reonme3smuecknx W3MEpeHWI Ha BCEX JTamax
pabort o MPUPO000YCTPOUCTBY 71
BOJIOIIOJIb30BaHUIO

OIIK-3 Crioco6eH UCIonb30BaTh U3MEPUTENIBHYIO U BBIYUCIUTEIBHYIO TEXHUKY,
MH(POPMAITMOHHO-KOMMYHUKAIITHOHHBIE TEXHOJIOTUH B cepe cBoel npodheccuoHaIbHON




JEeSITeTHbHOCTH B 00JIaCTH MPUPOI000YCTPOHCTBA U BOJOIIOIB30BAHHUS

WNnauxatops! goctmkenus komnereHmu OITK-3

Howmepa Borpocos u 3ana4

Kon

Conepxanue

BOIIPOCHI
TECTOB

BONPOCHI
YCTHOTO
ornpoca

3a1a4d Ul
IPOBEPKU
YMEHHH U
HaBBIKOB

32

- METOJABl MaTeMaTH4eCcKO 0o0paboTku
re0/1e3MYECKUX U3MEpeHU c
HCTIOIb30BAaHUEM UH(POPMaIIMOHHBIX
TEXHOJOTHMH W TNPHUKIAJHBIX allapaTHo-
MPOTPAMMHBIX CPEACTB B NMpodeccruoHanbHON
JeSITeIbHOCTH.

31-33

y2

- IPUMEHATh METOJIbl 00pabOTKU Pe3yIbTaTOB
reo/Ie3N4EeCKUX U3BMEPEHNUN C HCTIOJIb30BaHUEM
UH(POPMALUOHHBIX TEXHOJOTH I u
MpUKIAIHBIX  anmapaTHO-  MPOTPaMMHBIX
CpeACTB B PO eCCHOHATHHOMN AEATEIbHOCTH.

32-35

10

H2

- UIMETh HAaBBIKM TPaAaMOTHOTO HCIIOJIH30BAHUS
nH(pOPMALMOHHBIX TEXHOJIOTHi u
IIPUKJIATHBIX anmnapaTHoO-IIPOrpaMMHBIX
cpencTBs  mius  oOpabOTKM  pe3yinbTaToB
reolIe3N4EeCKUX U3MEPEHHUII.

37

5,6

[1K-6

U3bICKaHUH B 00J1aCTH NPUPOI000YCTPONCTBA U BOAOIOIb30BAHUS

Cnocoben BBIIIOJIHATD, YTBCPKAATh, OUCHHUBATL PE3YJIbTAThl HHKCHCPHBIX

WNnaukaTtops! goctmwkenuns komrerenmuu [1K-6

Howmepa Bonpocos u 3agau

3agaud A

K C BOTIPOCHI
0 oJiepKaHue BOTIPOCHI NPOBEPKHU
A P P YCTHOTO POBEP!
TECTOB YMEHU 1
orpoca
HaBBIKOB
- METOJIbI MaTeMaTHYECKOM OIICHKH
33 . 28 18, 20-23, 28-
re0JIe3NYECKUX HW3MEPECHHI M aHamm3a HX 30
MOrPEIHOCTEN
y3 |~ TPUMEHATH METOJbI 00pabOTKH U OIECHKH 16-18, 21,
TOYHOCTH pe3yIbTaToB reoe3UYeCKHX 26, 27, 38 10,11, 13,14
U3MEPCHUH M aHaIKM3a UX MOTPEIIHOCTEH
" MMEThb  HABBIKM TPaMOTHO, JOTHYHO | 4 oy a9
BBIIEJATh, AHAJIU3UPOBATH U  OLICHUBATH ’ 40’ ’
H3 |cnyuaifHble TIOTPENIHOCTH  TE€OJAE3MYECKUX 2,3,
W3MEPEHUN MPHU HHKEHEPHBIX HM3BICKAaHWUU B 7.9
obyactu MPUPOI000yCTpOICTBA u

BOOOIIOJIb30BAaHUsA




6. YueoHO-MeTOoAU4YecKOe 1 MHPOPMAIIMOHHOE O0ecneyeHue TUCIUTLTHHBI

6.1. Pexomenayemasi aureparypa

bubmuorpadudeckoe onucanme Tun mznanus | Bua yueOHOM
JUTEpaTypbl
Jlazapes, C. Ir. WNuxeHepHas  reome3us U
reomHopMaTuKa: KOHCHEKT JIeKIMH [DIeKTpOHHBIN
pecypce] / C. I'. JlazapeB .— ExarepunOypr, 2019 .— 152 VYyeOHoe OcHoBHas
c¢. — Kuwura u3 xomnekuuu - MHXeHEpHO-TEXHUYECKHE

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

IToneno B.J1., BaneeBa M. B. Teopuss maremaruueckou
00paboOTKM  Te0/Ae3WYECKUX  H3MEpeHuil:  yueOHoe

nocobue: [B 3 qacTaXx]. Boponexckuii
TOCYJapCTBEHHBIN arpapHblii YHUBEPCHUTET - BopoHExk:
Boponexckuit rOCy/IapCTBEHHBIN arpapHbIN VY4ebHoe OcHoBHas

yauBepcuter, 2015 Y. 2: OneHuBaHue pe3yabTaToB
re0JIe3MYECKUX M3MEPEHHUH 1 HX

MOTPEITHOCTEH Ha OCHOBE BEPOSTHOCTHBIX
MpeICTaBIICHUI - 139 c. — —
<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>.

ITonenmo B.J1., Baneera M. B. Teopus maremaTudeckou
00paboTKM  Ieoie3UYecKUX  M3MepeHuil:  yuebHoe
mnocobue: [B 3 YacTaX]. Boponexckwii
rOCY/IapCTBEHHBIN arpapHblii yHUBEpCUTET - BopoHex:
Boponexckuii roCy1apCTBEHHBIN arpapHslii
yauBepcuter, 2012 - Y. 1! MaremaTuueckue W VYyeOHoe OcHoBHas
METPOJIOTHYECKHE OCHOBBI 0OPaOOTKU Te0JIe3NYECKUX
n3mepennid. OLeHUBaHME pE3yJIbTaTOB W3MEPEHUU ¢
MO3UIMK JEeTepMUHHPOBaHHOTO moxaxoxa - 138 c.
<URL:http://catalog.vsau.ru/elib/books/b109521.pdf>

Mapkysze, , 0. U. Teopus matemarndeckoit 00pabOTKH
re0JIe3NYECKUX HW3MEPEHUN [3JeKTPOHHBIA pecypc] :
yueOHoe nmocobue ansa By3oB / FO. M. Mapkyse, , B. B.
lonyGes, , 0. U. Mapkyse, ; mon penakmueii 0. .
Mapkyze.— OnektpoH. nad. (1 daiim) .— Mocksa : VY4ebHoe OcHoBHas
Axanemuueckuii mpoekt, 2020 .— 247 c¢. — Kuura
HaxoauTcs B mpemuyMm-Bepcun  PROFSPO. —
I'apanTupoBansblii cpok pasmenieHus a0 06.04.2024
(aBTomposonranus) .— TeKCT .— DBJIEKTPOHHBIA .—
ISBN 978-5-8291-2981-1 (9BC PROFo6pa3oBanue)

Moxnan I'. T'., ['puanes C. I1. I'eonesus: yued. mocobue
JUIS CTYJIEHTOB BY30B / BopoHex. roc. arpap. yH-T - M.: VYyeOHoe JononHuTenbHas
AxanemuueckuiilIpoekr, 2007 - 591 c.

Teopust 06paboTkH reose3ndeckux u3mMmepenuil. Pemenue
3a/1a4 110 TEOPHUH MOTPELUIHOCTEN U3MEPEHUIA
[DnexkTpoHHBIH pecypc] : METOAMYECKUE YKa3aHUs 110
OCBOEHHIO IUCUUIUIMHBI U BBITIOJHEHUIO TAOOPAaTOPHBIX U
CaMOCTOSITEIIbHBIX PA0OT : ISl CTY/IEHTOB OYHOTO U Meroauueckoe | JlonosHUTEIbHAS
3209HOTO OTJIEJICHUH, 00YJaIOIMIMXCS [0 HAPABICHHIO
noaroroBku 21.03.02 "3emieycTpoiicTBO U KagacTpbl” /
Boponexckuil rocy1apCTBEHHBIN arpapHblll YHUBEPCHUTET,



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

dakyabTeT 3eMIICYCTPONCTBA B KanacTpoB, Kadenpa
reozae3uu ; [cocT.: M. B. Baneesa, E. B. KynukoBa] .—
DnexTpoH. TekctoBbie naH. (1 daiin : 2596 K6) .—
Boponex : BopoHexckuii rocy1apCTBEHHBIN arpapHbId
yHuBepcuter, 2024 .— 3arnaBue ¢ TUTYJIbHOIO SKpaHa
— Pexwum nocryna: 1y aBTOpU30BaHHBIX MOJIb30BaTENEH
.— Tekcrosbiit daiin .— Adobe Acrobat Reader 4.0 .—
<URL:http://catalog.vsau.ru/elib/metod/m8635.pdf>.

Teopust 06pabOTKM reo1e3nIECKUX U3MEPEHU.
BrrancnurensHast 00paboTKa ceTeil TpHaHTyISIUH 2-TO
paspsana [DneKTpOHHBIN pecypc] : MEeTOANYECKUe
yKa3aHUs TI0 OCBOSHUIO JUCITUTUTHHBI M BBITIOTHEHUIO
pacueTHO-TpapUUEeCKUX U CaMOCTOATENbHBIX padoT : i
CTYZIEHTOB OYHOTO U 320YHOTO OTAEICHUH, 00yJatOINXCs
10 HarpasJieHUto noArotosku 21.03.02
"3emiieycTpoiicTBO U KagacTpel" / BopoHexckuit
rOCYJapCTBEHHBIN arpapHbIii YHUBEPCUTET, DaKynbTET
3emJieyCcTpoiicTBa u kanactpoB, Kadenpa reonesun ;
[coct.: M. B. Baneena, E. B. KynukoBa] .— DnekTpoH.
TekcroBbie naH. (1 daiin : 3084 K6) .— Boponex :
Boponexckuil rocyiapcTBEHHbIN arpapHbIi
yauBepcutet, 2024 .— 3arnaBue ¢ TUTYJIBHOTO SKpaHa
.— Pexxum moctyma: Ui aBTOpU30BaHHBIX
nosb3oBaresneii .— Tekcrossrii ¢aiin .— Adobe Acrobat
Reader 4.0 —
<URL:http://catalog.vsau.ru/elib/metod/m8634.pdf>.>.

MeTtoanueckoe

JlononHUTEIbHAS

Bectauk BopoHexkckoro rocyjapcTBEHHOTO arpapHoOro
YHHUBEPCUTETA: TEOPETUUECKUN U HAy4HO-
npakTHYeckui xkypHai / BopoHexk. roc. arpap. yH-T -
Boponex: B'AY, 1998-

[Tepuonnueckoe

JlomomHUTEILHAS

l'eomesuss u kaprorpadus: HaydyHO-TEXHMYECKHH U
MPOM3BOJICTBEHHBIN JKypHan / ydpemurens : ['maBHOe
yIpaBlI€HHE Treoje3uu M Kaprorpapuu - Mocksa:
I'ocynapcTBeHHBIN KapTorpaduyeckuii u
reojie3udeckuii 1eHTp, 1956-

Ilepuonnueckoe

JlonoaHUTEIbHAS

10

['eonpodu: HayIHO-TEXHUYECKHIA KypHAI TI0 T€OIE3UH,
kaprorpaduu u HaBurauy / Uudopmanmonnoe
arentctBo "['POM" - Mocksa: [Ipocnekr, 2011

Ilepuonnueckoe

JlomomHUTEBHAS

11

Monenn © TEXHOJOTHH MPHPOI000YCTPOHCTBA
(pervoHaNbHBIN acrekT) : [HaydyHOe MEepUOIUYecKOoe
u3gaHue| / YUPEAUTEIb : Boponexckuit
TOCYJapCTBEHHBIN  arpapHbli  yHHBEPCUTET  .—
Boponex : Boponexckuii  rocyaapcTBEHHBIN
arpapHsiii yausepcurer, 2015-

Ilepuonnueckoe

JlomomHUTEIbHAS

6.2. Pecypcnl cetu UHTEpHET
6.2.1. DJeKTpOHHbIEe OHOIHOTEYHbIE CHCTEMBI

Hassanue

Pasmenienne

9BC «Jlanb»

http://e.lanbook.com

9BC «Znanium.comy»

http://znanium.com

ObC «Haunonansusiii nudposoit pecypc «PYKOHT)

http://rucont.ru/

PN

Hayunas snektponnas 6ubnmmoreka 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. | HanmonanwHas snektponHas ouOmmoreka (HOB) http://H36.pd/
6. | Dunexktponnsie nHpopmanuoHusie pecypcst ®I'BHY http://www.cnshb.ru/ter minal/
IMHCXBb (TepmuHan yajleHHOr0 JOCTYyIa)
7. | Dnexktponnas 6ubianoreka BI'AY http://library.vsau.ru/
8. | IOPAUT http://www.biblio-online.ru/
9. IPRbooks http://www.iprbookshop.ru/
10. | CrpaBounas npaBoBasi cucrema Koncynbsrantllmtoc B Uutpacetn
11. | CupaBounas IIpaBoBas Cuctema Koncynsrantlliroc
. B NHurpacetn
(memoBbie Oymaru, crieruagbHbIH BBITYCK)
6.2.2. llpodeccuonaibubie 6a3bl JAHHBIX U HH(OPMANMOHHBIE CHCTEMBI
No Ha3zBanue Anpec
J0CTyma
Enunas MEXBEJJOMCTBEHHAs
1 | uHpOpMAIIMOHHO—CTATHCTHYECKAST https://fedstat.ru/
cucrema
9 basa maHHBIX MOKa3aTese http://www.gks.ru/free_doc/new_site/bd_munst/m
MYHHUIUTNATBHBIX 00pa30BaHu unst.htm
3 | baza ganueix ®AOCTAT http://www.fao.org/faostat/ru/
4 | TlopTast OTKPBITHIX JaHHBIX PD https://data.gov.ru/
5 |IlopTan rocyaapcTBEHHBIX YCIYT https://www.gosuslugi.ru/
6 Enunas uadopmarionsas cucrema B http://zakupki.gov.ru
cdepe 3aKyIoK
v 2HCKTp?HHHI/I cepsuc "[Ipo3paunslii https://pb.nalog.ru
U3HEC
8 | CnpaBounas npaBoBas cucrema ['apanar | http://ivo.garant.ru
9 Enp ABOMHAS [IPABOBA CHCTEMA http://www.consultant.ru/
oHCynbTaHT [1mroc
10 Pocpeecrp: ITyomrinas kanactposas https://pkk5.rosreestr.ru/
KapTa
11 PejiepabHas rocy1apCTBCHHAA CHCTeMa https://fgistp.economy.gov.ru/
TEPPUTOPHATILHOTO TUIAHUPOBAHUS
12 ArpapHas poccuiickast H”H(QOpMaLMOHHAS http://Awww.aris.ru/
cucrema.
WNndopmanmonnas cucrema no
13 | cenbCKOXO035HCTBEHHBIM HayKaM H http://agris.fao.org/
TEXHOJOTUSIM
6.2.3. CaiiTbl 1 MH(pOPMALHOHHbIE NOPTAJIBI
No Haszpanue Pasmemenue
1| BceI'OCTw http://vsegost.com/
IT 0
2 poeccHOHATLHAT asa AaHHEIX https://pkk5.rosreestr.ru/
«[lybnuunas kamacTpoBasi KapTay
3 Ocpriumans b caut KOMITARHH http://www.consultant.ru/

"Koncynprant [1mroc"



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/

1. MaTepl/IaJIbHO-TEXHI/I‘IeCKOe U NIporpaMmmMHoOc¢ odecrneueHue AU CHUIIJIMHBI

7.1. llomeenusi Ajis BedeHHs1 00Pa30BaTeIbHOIO Mpolecca U 00opyaoBaHHe

7.1.1. Inst KOHTAaKTHOM PadoThI

HanmMeHoBaHrEe OMeIIEHMI 1Sl POBEACHUS BCEX BUIOB
y4eOHOM JeSITeTLHOCTH, TTPEyCMOTPEHHON yUeOHBIM
IUIAHOM, B TOM YHCJI€ IIOMEIIEHHNS 111 CAMOCTOSITEILHON
paboThI, ¢ YKa3aHHUEM MEePEUHs OCHOBHOTO 000pY/I0BaHMS,
y4eOHO-HATIISTHBIX TOCOOWH 1 MCITONB3yeMOro
MIPOTPaMMHOTO 00€CTIEIEeHU ST

Anpec (MECTOIMONOXKEHNE) TOMEIICHUH ISt
MIPOBEACHUS BCEX BUIOB yUeOHOM
JeSITeIbHOCTH, TPEYCMOTPEHHOM

y4eOHBIM TIJTAHOM (B CITydae pean3arui
00pa3oBaTeNbHON MPOrpaMMBbl B CETEBOH
(hopme JONOTHUTENHLHO YKa3bIBACTCS
HAaMEHOBaHNE OpraHU3allH, C KOTOPOH
3aKJIFOYCH JIOTOBOD)

AynuTtopuu 1S yueOHON paOoThL.

Kommiexr yueOHoi mebenu, mpe3eH TallMOHHBINA KOMITIEKC
(ucnonp3yemoe porpammuoe obecriedenue: MS Windows /
Linux, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, fnnexc bpaysep / Mozilla Firefox /
Internet Explorer), neMmoHCcTparmonHoe 000pyI0BaHHE U
y4eOHO-HaTJISIIHBIE TOCOOUS: JOCKa MAarHUTHAS
AynuTopuu s yueOHOU paOoThL.

Kowmmnexr yueoHol mebenn, XKK TeneBu3op, MapkepHast
JI0CKa, IEMOHCTPAIIMOHHOE 000pYyIOBaHHE U y4eOHO-
HarJsIHbIe TToco0us, JlabopaTopHOe 000pyIOBaHUE,
KOMITBIOTEPHAs TEXHUKA C BO3MOKHOCTBIO TIOAKITFOUCHUS K
cern "HHTepHer" u obecrieyeHneM JOCTyIa B
ANIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEeNbHYIO CPey,
HCHOJb3yeMoe nporpaMMHoe ooecrieueHne MS Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, STunexc bpaysep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

AynuTtopun 1ist yueOHON paOOThI.

Kommnekr yueOHo# Mebenu, JeMOHCTPAIOHHOE
000pyTOBaHNE B yIeOHO-HATTISTHBIE TTOCOOHSI: JOCKa
MarHuTHasi, JJabopaTopHOe 000pyAOBaHUE: JINTHEHKA
JpoOsIiieBa, MIaHUMETpP, KypBUMETP

AynuTtopuu U1 yueOHON paboThL.

Kommnekr yaeOHo# Mebenu, 1eMOHCTPpallnOHHOE
000pyI0BaHNE U y4eOHO- HATJISAHBIE TTOCOOUSI:
reosie3nuecKue Mpuoops! ( TEOLOINUT, HUBEIUD,
3NIEKTPOHHBIA TaXEOMETP, IEKTPOHHBI HUBEIIHP,
Ja3epHBIN 1ajJbHOMED, CIIYTHUKOBAS ammaparypa,
paaurocucTeMa), 1abopaTopHOoe 000pYyI0BaHKE: IITATUBEI,
peiika HUBeNMpHas, JIeHTa 3eMIIeMepHas, Oarmak
HUBEJMPHBIN, IMHEHKa J[poOkIieBa, TIIaHUMETPBL
AynuTopuu s yueOHON paOoThL.

Kommunekr yueOHOM MeOenn, MarHuTHasI 0CKa,
JEMOHCTPAMOHHOE 000PYI0BaHUE U YIeOHO-HATJISHbIE
MOCOOUSI: TOCKa MarHUTHas!, Ta0OpaTOpHOE 000y I0BAHHE:
nmHeilka J[poOsleBa, TIaHUMETP

394043, BopoHexckasi 00/1acThb, T.
Boponex, yi. Jlomonocoga, 811, kopm.1.
ayn. 217,222,225

394043, BopoHexckast 001acTh, T.
Boponex, yn. Jlomonocoga, 811, xopm. 1.
ayn. 227,228

394043, Boponexckast 001acTs, r. Bo-

poHex, yia. JlomorocoBa, 81, kopr.1. ayn.
223,224,226, 229, 230

394043, BopoHexckast 0071aCTh,
r.Boponex, yin.Jlomonocosa, 811, kopr.1.
aya. 120

394043, BopoHexckast 001acTh, T.
Boponex, yn. Jlomonocoga, 811, xop. 1.
ayn. 210




7.1.2. Insi caMOCTOSITeJIbHOM padoThI

HanmenoBaHue moMeIieHuid AJ1s IPOBEACHUS BCEX BUIOB
y4eOHOI NesITeNbHOCTH, TIPEAYCMOTPEHHON yueOHBIM
IUTAHOM, B TOM YHCJIE TIOMEIIEHUS JIJIS CAMOCTOSITeTIbHON
paboTHL, ¢ YKa3aHHEM MepedHs] OCHOBHOTO 000PY/TOBaHWS,

y4eOHO-HATISIHBIX TOCOOWH 1 MCITONB3yeMOro
MIPOTPaMMHOTO 00eCIIeIeHuUs

Anpec (MecTOMmONI0KeHNE) TTOMETIEHUI JTTIs
MPOBEICHUS BCEX BUIOB YUEOHOM
JeSTENbHOCTH, IIPESYCMOTPEHHON

y4eOHBIM TUIaHOM (B CITy4yae peain3aliun

00pa30BaTensHON IPOTPaMMBI B CETEBOI
(hopMe JONOTHUTENHLHO YKa3bIBACTCS

HalMEHOBAaHHE OPraHU3allH, C KOTOPOH

3aKJIFOYEH JOTOBOP)

[Tomemenus 1y caMOCTOSTEIbHONU PaOOTHI.

Kommekr yueOHot mebemnn, XKK TeneBu3op, MapkepHast
JIOCKa, IeMOHCTpaLMOHHOE 000pyJIOBaHUE M yueOHO-
HarJIsiAHbIE TOCO0Us, JabopaTopHOE 00OPYA0BaHUE,
KOMITBIOTEPHAs TEXHUKA C BO3BMO)KHOCTBIO TIOIKITFOYCHUS K
cern "HHTepHer" u obecrnieyeHneM JJOCTyIa B
AIIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTeIbHYIO CpeLy,
Hcnoibp3yemMoe nmporpamMmmuoe obecriedenue MS Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Annexc bpayzep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

[MomereHuns 111 cCaMOCTOSITEITIBHOW PabOoTHI.

Komrutekt meGenu, KOMIBIOTEpHAst TEXHUKA C BHIXOZOM B
JIOKAJILHYIO CeTh U VIHTEpHET, ¢ IOCTYIIOM K CIIPaBOYHBIM
crCTeMaM U NMPOoQeCCHOHANBHBIM 0a3aM JaHHbIX,
ANIEKTPOHHBIM yI€OHO-METOJMYECKUM MaTepuaam,
OHOMMOTEYHOMY 2JIEKTPOHHOMY Katainory, ObC, k
3JIEKTPOHHOM WH(POPMAITMOHHO-00pa30BaTeIBHON Cpene,
UCIIONIB3yeMOe IporpaMmHoe odecriedeHue: MS Windows /
Linux, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Snaexc bpaysep / Mozilla Firefox /
Internet Explorer

394043, BopoHexckas 001acTh, T.
Boponex, yi. Jlomorocosa, 811, kopr. 1.
ayn. 227,228 (¢ 16 no 20 u.).

394043, BopoHexckast 001acTh, T.
Boponex, yn. Jlomonocoga, 811, xopm. 1.
ayn. 119

7.2. IlporpammHoe obecrieyeHue

7.2.1. IlporpammHoe ofecrieyeHre 0OIIEro HA3HAYEHHS

Ne Ha3Banue Pasmemenue

1 E;:}Z}:(&)HI/IOHHHG cuctembl MS Windows/ Linux (ALT K B nokansioil cetn BLAY
IMaketsr opucusix npunokenuit Office MS Windows / .

2 OpenOffice / LibreOffice TK & soxaneroit cern BEAY

3 [Mporpammer st mpocmotpa daiiios Adobe Reader / DjVu K B nokatbHoil cern BIAY
Reader

4 Bpaysepst Google Chrome / Mozilla Firefox / Internet MK B tokatbioi cern BLAY
Explorer

5 | AutuBupycHast iporpamma DrWeb ES [IK B noxanbHO# cetn BI'AY

6 |IIporpamma-apxuBatop 7-Zip [IK B noxanbHo#i cetn BI'AY

7 |Mynptumeana npourpsiBatens MediaPlayer Classic 1K B nokanbHoit cetn BIAY

8 |[lnardopma onmnaitH-o0y4ueHus eLearning server [IK B mokanbHO#U cetn BI'AY

9 |Cucrema xommbloTepHOoTO TectupoBaHust AST Test [IK B noxansHo¥ cetn BI'AY




7.2.2. Cnenuaiu3upoBaHHOEe TNPOrpaMMHOe olecnedyeHHe

Ne HasBanue Pa3zmenienue
1 I'eonndopmarmonnas cucrema ObjectLand 1K B sokanbHOM ceTt BTAY
2 | UurterpupoBannas cpena paspadorku Android Studio I1K na kadeape BXJI
3 OO6irauHas mporpaMma it YIpaBieHHUsS! TPOCKTaMH [1K B nokaneHoM cetn BTAY

Trello
4 ITaker cratucTHUeckoil 00paboTKK JaHHBIX Statistica I1K B nokanpHOM cetn BI'AY
5 | Inardpopma 1C v7.7/8 I1K B nokanbHO# cetn BTAY
6 | TIIIIT ams permeHust 3aad TEXHHYECKUX BBIYMCICHUIN

Matlab 6.1/ScilL.ab [1K Ha kadeape DIEKTPOTEXHUKU
7 | Tlporpamma pacdera u nmpoektupoBanus APM

WinMachine IIK B mokanbHOM cet BI'AY
8 Cucrema aBTOMaTU3MPOBAHHOTO NMPOCKTUPOBAHUS U

yepuenus Autocad 1K B nokasnbHO# cetrt BITAY
9 Cucrema kommbroTepHOU anredpsr Mathcad [1K B nokanbhoii cetu BTAY
10 Cpena nporpammupoBanus Microsoft Visual Studio

(msdn) IIK B nmokansHOM cetu BI'AY
11 | Hudposas pororpammerpudeckas cucrema Photomod [1K B sokanbHOit cetn BTAY




8. Memnncunn.ﬂnﬂapﬂme CBA3H

JucuunnnHa, ¢ KOTOpou Kadenpa, Ha xoTOpoii mpemnomaeTcs IToanuce
HEOOXOIMMO COTJIACOBAHUE JUCLMIUIMHA 3aBEYIOLLEro
kadenpoi
NHxeHepHas reoje3us Kadenpa reonesun COTTIACOBAHO
ABTOMAaTH3aI M F€0J1€3NUYECKUX Kadenpa reogeznn
I A benp A COIJIACOBAHO

paboT




JIMCT nepuoanyecKux NpoBepok padoyeil nporpaMmmbl
U HH(popManusi 0 BHECEHHbIX U3MEHEHHUSX

[TorpedHOCTH
JIOJDKHOCTHOE JIUILIO, B KOPPEKTUPOBKE
IIPOBO/MBIILIEE yKa3zaHUEM WNudopmariust 0 BHECEHHBIX
nposepky: ®.1N.0., Hlata COOTBETCTBYIOLINX U3MEHEHHUAX
JOJKHOCTD paszaenoB paboueit
IPOrpamMMBbl
Her
3aBeayromun npotokon 10 | PaBouas mporpamma
kadenpoit ot 20.06.2025 | akTyanu3upoBaHa Ha HeT
E.B.KynukoBa T. 2025-2026 y4eOHbII

ToA




