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1. O01masi xapaKkTepUCTUKA AUCHUTINHBI

1.1. Ileap THCHUILINHDBI

Heablo kypca sBIseTcss 00EClEUEHUE CTYJIEHTOB HEOOXOJAUMBIMU TEOPETHYECKUMU
3HAHUSIMH ¥ TPAKTHYECKUMU HABBIKAMHU B OOJACTH TEOPUU BEPOSTHOCTEH, MATEMaTUYECKOU
CTATUCTUKH, METOJa HAUMEHBIIUX KBaJPaTOB, NMPHUMEHSIEMBIX MPU OOpabOTKE pe3yJbTaToB
re0JIe3NYECKUX M3MEPEHHI B I'€0JIe3MYECKUX CETSAX Pa3HbIX KJIACCOB TOYHOCTH; NMPUMEHEHHE
MOJIYYEHHBIX 3HAHUHU JUIS peHIeHUs] IPAKTUYECKUX 3a/1a4 3€MJICTIOIb30BaHUSI.

1.2. 3agaun AUCHUIIINHBI

3agaya AUCUMIUIMHBI 3aKiloyaeTcss B (OPMHUPOBAHUM BCECTOPOHHE Pa3BUTOrO,
BIIQJICIONIETO0 COBPEMEHHBIMU TEXHOJOTHUAMH CIICIHAINCTA, 00JaaloNIero 3HaHUSIMH, YMEHUEM
W HaBbIKAMHM, Hay4YuTh OOyYarONIMXCS TBOPYECKH IIOJB30BAThCS aNlapaToM TEOPUHU
MaTeMaTH4YeCcKOl O0OpabOTKH TeoJe3WvYecKuX HW3MEpeHHMil Ha mpakTtuke. JlaTe 3HaHusA 00
COBPEMEHHBIX METOJIaX, MPUMEHSAEMBIX JUISi OICHUBAHHS MOTPEIIHOCTH TEOJIe3UUYCCKUX
U3MEPEHUI HAa MECTHOCTH, BBITIOJIHSEMBIX MPU MPOHM3BOJCTBE ChEMOYHBIX Pa0OT M pEUICHUU
CIIeIMATBbHBIX MH)KEHEPHBIX 3aJad, TaK Kak JIF0Oble M3MEpPEHMs, Kak Obl THIATEIHLHO OHH HE
BBITIOJTHSUIHCH, COTIPOBOXKAAIOTCS HEM30€)KHBIMH TOTPEITHOCTSIMHU.

1.3. IlpeaMeT AMCUMTLITHHBI

IIpeamMeToM [HCHMIUIMHBI SIBJISETCS TEOPETHYECKHUE HM  MPAKTHYECKHUE METO/IbI

MaTeMaTH4eCKO 00pabOTKHU Te01e3NIeCKUX H3MEPEHU.
1.4. MecTo TMCHUILIMHBI B 00pa30BaTe/IbHOIl MporpamMmme

MecTo AUCHUIUIMHBI B CTPYKType oOpasoBarenbHO mporpammbl. 51.0.23 «Teopus
00pabOTKM TeO0Ne3UYEeCKUX HM3MEPEHMI» BXOAWT B BapUaTUBHYIO YacTh 005S3aTelbHBIX
mucuurauH brok 1. Iucuumiuael (MOLynH), nu3ydaercs B 4 ceMecTpe Ha OYHOM OTIEICHUU U
Ha 3 Kypce 3a04HOI0 OTACIICHHUS.

1.5. B3aumocBa3b ¢ APYruMH JAUCHUTLIHHAMHU

Jnst wW3ydeHWs JUCHUIUIMHBI M YCBOGHHMS Kypca HEOOXOAMMBI KOMIIETCHIIUH,
chopMuUpOBaHHBIE B pE3yibTaTe OCBOCHHS TAaKWX NIHUCHMIUIMH MOATOTOBKH OakalaBpa IO
HaIpaBICHUIO «3eMJICYCTPONHCTBO U KaacTphl», Kak: «l eonesus», «['eonesnueckue paboThl pu
3€MJIEyCTPOICTBE).



2. [lnannpyemble pe3yabTaThl 00y4eHHs M0 TUCHUILINHE

KoMnerennusa

HHaukaTop 10CTHKEHUS KOMIETeHIHU

Kon

Conepxxanmne

Kon

Conepxkanue

OIIK-4

Cnoco0OeH POBOANTH U3MEPEHHUS U
HaOmroeHus ,00pabaThIBaTh U
MNpeACTaBJIATH MOJTYYCHHBIC
pe3yJIbTaThl ¢ IPUMEHEHHEM
MHGOPMAIIMOHHBIX TEXHOJIOTUH H
NPUKJIAIHBIX alllapaTHoO-
IPOTPaMMHBIX CPE/CTB

-KJlacCU(UKALMIO  U3MEPEHUH,
OIINOOK H3MepeHuit u
IOKa3aTeyen TOYHOCTH
W3MEPEHU; METOIbI
MaTeMaTHIeCKON 00paboTKu
reoJIe3UUYEeCKUX M3MEpPEeHUl u
aHAJIM3a UX HOTPEITHOCTEN

- MPUMEHCHHUS METOJIOB
00pabOTKH W OIIEHKH TOYHOCTH
pe3yabTaToB re0/1e3NIECKUX
U3MEPEHUN C UCIOJIb30BAHUEM
UH(DOPMALIMOHHBIX TEXHOJOTHMA
U TPUKIAJAHBIX  ammapaTHo-
NPOTrPaMMHBIX CPEJICTB B
npodeccuoHaIbHON
JeSITEIbHOCTH.

- TPaMOTHO, JIOTUYHO BBIIEIISTH,
AHAIIU3UPOBAaTh U  OLCHMUBATH
ClIy4aiiHble MO PELIHOCTH
reoJe3U4eCKUX M3MEpEHUN C
IPUMEHEHHEM HH(POPMAIIMOHHBIX
TE€XHOJIOTHI U MPUKIaIHBIX
anmnapaTHO-NPOrPaMMHBIX
CPENCTB

Oobo3nauenue 6 maonuuye: 3 — odyuarwulics 00axceH 3Hamv. Y — obyuarowuiics 00JHCeH
ymemu, H - obyyarowuiicsi 0012icen umems HABbIKU U (UIU) ONbIM OesimelbHOCU.




3. O0bEéM IMCUUNIMHBI U BUABI padoT

3.1. Ounas popma 00yueHUsI

IHoka3areaun 1 Cemecrp Bceero
OO1m1ast TpPyA0EMKOCTB, 3.€./4 3/108 3/108
OO0mast KoHTaKTHas pabora, 4 42,75 42,75
O6m1as camocTosiTebHas padbora, u 65,25 65,25
KonTakTHas pabota mpu MpoBeIeHUN YICOHBIX 3aHATHH,
42,00 42,00
B T.4. (4)
JIEKIIUU 14 14
MIPAKTUYECKHEC 3aHSITHSI, BCETO - -
13 HUX B (popMe MPaKTUUECKON MTOATOTOBKH - -
nabopaTopHbBIE pabOThI, BCETO 28 28
13 HUX B (popMe MPaKTUUECKON MTOATOTOBKH - -
WHIBUIYATbHBIC KOHCYIBTAIIMH TTPH BBITTOJHEHUHT
KYpPCOBOTO MPOEKTa i i
WHUBUAYAIbHBIE KOHCYIBTAIMU MIPH BBITOIHEHUT
KypcOBO#l paboThI ) )
CaMOC’l:'OHTeJ'ILHa}I pabota mpu MPOBENECHUU YUEOHBIX 47,50 47,50
3aHATHH, 9
KonraktHas pa®oTa mpu HpOBENEHUH MPOMEKYTOUHON 075 075
aTTeCTaluu O0yJarommxcs, B T.4. (4) ' ’
IPYNIOBHIE KOHCYNBTALUU 0,50 0,50
KypcoBasi paboTa -
KYPCOBOM IPOEKT -
JK3aMEH 0,25 0,25
3a4eT C OLICHKOMH - -
3a4eT - -
CamocrosiTenbHast ~ paboTa  HpU  MPOMEKYTOUHOM 17.75 17.75
aTTecTaluu, B T.4. (4) ' ’
BBITIOJTHEHHE KYPCOBOTO ITPOEKTA - -
BBHITNIOJTHEHHE KYPCOBOM pabOThI - -
MMOATOTOBKA K DK3aMEHY 17,75 17,75
MOJTrOTOBKA K 3a4€Ty C OIEHKOM - -
MOJITOTOBKA K 3a4eTy - -
dopma MNPOMEKYTOUHOM arTecTanuu (3a4€T,3a4eT C
OLICHKOW, 9K3aMeH, 3alluTa KypCOBOTO TPOEKTa | JK3aMeH JK3aMeH
(paboTsl))




3.2. 3aouHas ¢popMa 00yUeHUsT

Iloka3zaren K)épc Bcero

OOm1ast TpPyA0EMKOCTB, 3.€./4 3/108 3/108
OO0mast KoHTaKTHas pabora, 4 10,75 10,75
OO6mmas camocrosTenbHas padora, u 97,25 97,25
KonrtakTHas paboTta nmpu npoBeeHNN y4eOHBIX 3aHATHH, B T.4. (1) 10,00 10,00
JIEKIIAU 4 4,00

IMPAKTUYCCKHUE 3aHATHS, BCCTO - -

13 HUX B JOPME MPAKTUYCCKOM MOATOTOBKH - -

nabopaTopHbIe PabOThI, BCETO 6 6

13 HUX B OpPME MPAKTUICCKOM MOATOTOBKH -

WHJIMBUIyaJIbHbIE KOHCYJIbTAIIMU TIPH BBIMOJIHEHUH KYPCOBOTO
MIPOEKTa

WHIMBUIyaJIbHBIC KOHCYJIBTAIUN TIPH BBITIOJTHESHHH KYPCOBOM
paboThI

CamocrosTenbHas padoTa NpH MPOBEJICHUN YIEOHBIX 3aHATUH, U 79,50 79,50

KonrtaktHas paGora mpH  NPOBEICHUU  IPOMEKYTOUHOM

0,75 0,75
aTTecTtaluu o0yJyaroumxcs, B T.4. (4)

IPYNIOBHIE KOHCYNBTALUN 0,50 0,50

KypcoBasi pabota -

KYPCOBOM IPOEKT -

9K3aMeH -

3a4eT C OLICHKOU -
3a4er 0,25 0,25
CamocrosiTenbHass paboTa HpU NPOMEKYTOUHOW aTrTecTanuu, B 17,75 1775

T.4. (4)

BBITNIOJTHEHHE KYPCOBOT'O TPOEKTa -

BBINOJIHEHHE KYpCOBOM pabOThI -

MOATOTOBKA K 5K3aAMCHY -

MOJTrOTOBKA K 3a4€Ty C OI[EHKOM -

MOATOTOBKA K 3a4eTy 17,75 17,75

dopMa MPOMEKYTOYHOM arTecTanuu (3a4€T, 3a4eT C OILCHKOM,

9K3aMeH IK3aMEH
9K3aMeEH, 3alIUTa KypCOBOI'0 MpoeKTa (paboThl))




4. Coaep:kanue TMCUMILINHBI

4.1. Conep:xanue IMCHMILIMHBI B pa3pe3e pa3iejioB U NMOAPAa3aeioB
Pazoen 1. O6wue ceedenusn 06 uzmepeHuaX u ux NOZPEUIHOCMAX
O6mue cBeneHust 00 u3MepeHusx ¢puzndyeckux BenuuuH. [lorpemnocTu u3MepeHuit u ux
kiaccudukamusa. OCHOBHBIE CBOMCTBaA ciydyalHbIX norpemHocteil. [lpocras apudmernyueckas
cepeauHa.
Pazoen 2. Mamemamuueckas 00padbomka pagHomouUHbvIX UsMepeHul
Kpurepun OnEHKHM TOYHOCTH pe3yiabTaToB H3MepeHui. CpenHue KBaJIpaTUYECKue
MOTPEIIHOCTH (YHKUIUH M3MepeHHbIX BennduH. CpeqHsist KBaJpaTudeckas MOrPeIIHOCTh apudme-
TUYECKON cepeauHbl. BeposiTHellne NOrpemHocTy U ux cBoicTtBa. CpenHsis KBaapaTuieckas
MOTPEIIHOCTh OTACIBHOIO HM3MEpPEHUs W apu(PMETHUECKON CepeIuHbl BBIPAXKEHHBIE uepe3
YKIIOHEHHUsI OT cpeaHero apudmerndeckoro. OIEHKa TOYHOCTH IO PAa3HOCTSIM JIBOWHBIX
PaBHOTOYHBIX HM3MepeHuil. OmnpeneneHre COBOKYIHOTO BJIMSIHUSI HECKOJIbKMX HE3aBUCHUMBIX,
pa3IMYHBIX 110 CBOEMY XapakTepy, HCTOYHUKOB mnorpemHocreil. COBMECTHOE BIIUSHHE
MOIPEIIHOCTEN CIIyYalHOI'O U CUCTEMATUYECKOTO XapaKTepa.
Pa3zoen 3. Mamemamuueckas 00padGomKka HEPAGHOMOYHBIX USMEPEHUIL
OOuue cBeaeHHs O HEPABHOTOUHBIX H3MepeHusx (HaOmionenusix). I[lonarume o Bece
u3Mepenus. BecoBoe cpennee winu oOmas apudmerndeckas cepeauHa. Beca He3aBHCHMBIX
u3MepeHnii U ux cpoiicrBa. CpenHss KBagpaTHyecKas MOTIPEIIHOCTh eAuHHUIbl Beca. CBONCTBa
YKJIIOHEHUH HEMOCPECTBEHHO U3MEPEHHBIX BEJIWYUH OT MX 001Ieil apudMEeTHIECKON CepeInHbI.
Cpennsist KBaJpaTu4ecKasi MOTPEIIHOCTh €IMHUIIBI BECA, BEIPAKEHHAS Yepe3 HCTUHHBIC MTOTPEIIHOCTH.
Cpennsist KBajipaTHUeCKasi TOTPEUTHOCTh €IMHUIIBI BECa, BEIpAKEHHAS Yepe3 YKIOHEHHsI OT BECOBOTO
cpeanero. CpeaHsisi KBaapaTWyecKas TOTPEIIHOCTh BECOBOro cpeaHero. Beca QyHkuui
HE3aBUCHMBIX M3MEPEHHBIX BelnunH. Bec obmelt apudmernueckoii cepenunbl. OneHKa TOYHOCTH O
Pa3HOCTSIM ABOMHBIX HEPABHOTOUHBIX U3MEPEHUM.
Pazoen 4. Ypaguueanue 2eo0e3uueckux cemeii C2yueHus U CbeMOYHbBIX cemeil
OueHka TOYHOCTH U3MEPEHUS YI0B U MPEBBIIIEHUN IO HEBSA3KAM B MOJIUTOHAX U XOJaX.
[TonsiTue o npssMoi U oOpaTHOM 3ajadax TEOPHUH MOrpelmHocTel n3MepeHuil. [IpuHuun paBHBIX
BiusiHUN. CyIIHOCTh YpaBHUTEJbHBIX BbIYHMCIEHHI. MeTon HaMMeHbIIUMX KBaapaToB. Bunbl
YCIOBHBIX ypaBHEHUH. CyIIHOCTh KOPPENATHOrO croco0a ypaBHUBAaHUS. Y paBHUBAHUE LIEHTPAIBLHOM
CHUCTEMBI. YpaBHUBAHUE I€0/1€3MYECKOr0 YEThIPEXYTOJIbHUKA. Y pPaBHUBAHUE LIETIH TPEYTOJIbHUKOB
MEXy JIBYMSI UCXOJIHBIMU CTOpOHaMH (Oa3ucamm).

4.2, Pacrlpe)le.ﬂe}me KOHTAKTHOH M CaMOCTOATEJIbLHOM paﬁoTbI npu NOArOTOBKE K
3AaHATUAM 11O IMoaApasaejaam

4.2.1. Ounas ¢popma 00yueHus

KonrakTHas pabota
Paznensl, moapasnens AMCIUTIIINHBL CP
nexmuu | JI3 113
Pazoen 1. O6wue ceedenus 06 usmepeHusx u ux 2 2 5
nozpeuwiHocmsax
Pazoen 2. ]Elamemamuuecmm oopadomka pagHoOmMoOUHBIX 4 10 12
uzmepenuil
Pazoen 3. {Wamemamutzecmm 0bpabomka HepasHOMOYHbBIX 4 8 12
uzmepenuil
Paszoen 4. Ypaeumianue 2e00e3uuecKux cemeil czyuieHus u 4 8 18,5
CbeMOUYHBIX cemell
Bcero 14 28 47,5




4.2.2. 3aounas popma oOydeHHs

KonTakTtHas pabota
Paznensl, moapa3nensl AUCIUTIIINHBL CP
nexmuu | JI3 113
Pazoen 1. Obuue ceedenusn 06 usmepeHuax u ux 1 10
nozZpeuwtHocmax
Pazoen 2. Mamemamuueckana odpadbomka pagHomouHwvix 1 o4
uzmMepenHuil
Paszoen 3. Avlamemamuuecmm 00padomka HepagHOMOUHIX 1 o4
uzmepenuil
Pazoen 4. Ypasnueanue zeode3uueckux cemeil czyujeHus u 1 215
CHEMOUHBIX cemell
Bcero 4 79,5

4.3. IlepeyeHb TeM M y4eOHO-METOAUYECKOr0 ofecneyeHHs Jisi CAMOCTOSITEIbHOI padoThI

o0yuarmmxcst

Ne
n/

Tema
CaMOCTOSITETIbHOU
paboTh

YyeOHO-MeTOANYECKOE OOECIIeUeHHE

O0BéM, 1

dhopma obyuenus

O4YHasi1 3a04Hasn

Omunbxu
OKPYIJICHU.
Brmstaue ommbok
OKpYIJICHHI
apryMEeHTOB Ha
TOYHOCTB (PYHKITHIA

I[loneno B. [. Teopus maTemMaTH4ecKoOil
00pabOTKM  TEOAEe3WYECKHX  W3MEPEeHHIA:
yuebHoe mocodbue: [B 3 wuactax] / B. ]I
[Toneno, M. B. Baneera; BI'AY - Boponex:
Bopounexckuit I'AY, 2015 Y. 2: OueHuBanue
PE3YIbTAaTOB TE€OJE3UUECKUX M3MEPCHHUN U HX
MOTPENTHOCTE Ha OCHOBE BEPOSTHOCTHBIX
MIPEICTaBICHUHA - 139 C.
<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>-
C.41-50

I'mpuibepr M. A. Teome3us : Y4yeOHUK .—
Hampuuk : OOO "HayuHo-u3naTenbCKuii
uentp UHOPA-M", 2016 .— 384 c. — nna
CTYJICHTOB BBICHINX YYEOHBIX 3aBEJICHUN .—
ISBN 978-5-16-006351-5.
<URL:https://znanium.com/catalog/document?i
d=166089>C. 70-80

OLieHKa TOYHOCTH
BBIUHCIICHHM C
NPHOIKEHHBIMU
YUCITAMHA

[oneno B. J. Teopus MaTeMaTH4YeCcKOM
00paboTKu Te0Ie3NIEeCKUX U3MEPCHUM:
yuebHoe mocobme: [B 3 wacrax] / B. .
[Toneno, M. B. BaneeBa; BI'AY - Boponex:
Boponexckuit 'AY, 2015 Y. 2: OuenuBanue
pPE3YIbTAaTOB TEOME3NICCKUX M3MEPCHHUM M HX
MOTPEITHOCTE HAa OCHOBE BEPOSTHOCTHBIX
MIPEACTABICHUN - 139 c.
<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>. C.
27 -63

HccnenoBanue psisioB
U3MEepEeHU

IToneno B. JI. Teopust maremaTrueckoit

00paboTKHN TeOAC3NICCKUX H3MEPCHUI:

yueOHoe nocodue: [B 3 wacTsx] / B. /1.
[Toneno, M. B. Baneesa; BI'AY - Boponex:
Boponexckuit 'AY, 20154. 2: OueHnuBanue

Pe3yIbTaTOB Te0Je3NIEeCKUX H3MEPEHUN U UX
MOTPEUTHOCTEH Ha OCHOBE BEPOSITHOCTHBIX
npeacrasnennit - 139 c.- C. 64 — 86

<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>.
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Homycku nist

PE3yNIbTaTOB U3MEPEHUIA

[lonemo B. JI. Teopus MareMaTHUecKOH
00pabOTKM  TeoJe3MYECKHUX  H3MEpPEHHI:

1 X (QYHKIIHA yuebHoe mocobme: [B 3 wactax] / B. [I.
4 Iloneno, M. B. BaneeBa; BI'AY - Boponex: 9 20
Boponexckuit I'AY, 2015 Y. 2: OuenuBanue
pe3yIbTATOB TEOJIC3UICCKUX M3MEPEHUH H MX
MOTPENIHOCTEH HA OCHOBE BEPOSTHOCTHBIX
NpeJICTaBICHUH - 139 c.
<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>. C. 64
-71
IToneno B. JI. Teopuss MaremaTuyecKou
00paboTKn Te0JIC3UNICCKUX U3MEPCHMUIA;
YpaBHUBaHHE yuebHoe mocobme: [B 3 wactax] / B. ]I
5 CHEMOYHBIX CETEH INomeno, M. B. Baneera; B'AY - Boponex: 2 2
' napaMeTpUYeCKUM Bopounexckuit I'AY, 2015 Y. 2: OueHuBanue
crocoooM pe3yIbTATOB TEOJIE3NICCKUX HU3MEPEHHH M WX
MOTPEIIHOCTEl HAa OCHOBE BEPOSTHOCTHBIX
MpeACTaBICHUN - 139 c.
<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>. C.
114 -118
Iloneno B. JI. Teopusa MareMaTH4ecKOM
00paboTku re0Ie3NIeCKIX M3MEpEHUIA:
Pewenue yuebHoe mnocobume: [B 3 wactax] / B. ]I
HOPMMLHED( [Toneno, M. B. BaneeBa; BI'AY - Boponex: 4 2
6. YPpaBHCHHH Boponexckuit I'AY, 2015 Y. 2: OuenuBanue
PasTHIHBIMH Pe3yNBTATOB Ieoe3NUecKHX H3MEPEHHH U X
criocobamu TOTPEIIHOCTEl HAa OCHOBE BEPOSTHOCTHBIX
MIPEICTaBICHU I - 139 c.
<URL:http://catalog.vsau.ru/elib/books/b83915.pdf>. C.
118 -138
I[penBapuTenbHbIe [Moxman I'. I'. 'eonesusi: yued. mocobue
BBIYUCIICHHSA ITPU st cryaentos By3oB / I'. I'. Tloknan, C. IT.
ypaBHUBaHNN I'punnes; Boponex. roc. arpap. yH-T - M.: 2 )
7. | ueHTpaibHOH Axanemuueckuii I[Ipoexr, 2007 — 591. c.
CHCTEMBI U C.507 - 514
re0/1e3MIeCKOro
YETBIPEXYT OJIbHUKA
[Moxman I'. I'. T'eone3usi: yued. mocobue
YpaBHuBanue qtst crynentoB By3os / I'. I, Tlokman, C. I1. 3 14
8. THIOBBIX (GUTYD I'punues; BopoHex. roc. arpap. yu-T - M.:
TPUAHTYJISUMA Axanemuueckuii [Ipoekr, 2007 —591. c.
C.536 - 548
YpaBHUBaHUE IMoxnan I'. T'. T'eonesus: yue6. mocoOme
TeOJIE3UUECKUX CeTEN qutst ctynentoB By3oB / I, I'. Tlokman, C. II.
g | momeronynpod.B.B. | I'punmes; Boponex. roc. arpap. yH-T - M.: 2,5 2,5
Ilonosa Axanemuueckuil Ilpoekr, 2007 — 591. c.
(KOppeHaTHBIﬁ C. 549 - 572
C1oco0)
Bcero 475 79,5



http://catalog.vsau.ru/elib/books/b83915.pdf
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5. ®OoH/I OLIEHOYHBIX CPEACTB /JIsl IPOBeIeHNs IPOMeKYTOUYHOM aTTecTaluu U

TeKYyIIero KOHTPOJIA

5.1. Jranbl GopMUpPOBAHUS KOMIETEHI M

Houpasneﬂ AUCHUIIJIMHBI

Komnerenunus

NuaukaTop 10CTHKEHUS
KOMIIETEHIIMH

Pazoen 1. Obwue ceeoenus 06
U3BMEPEHUAX U UX NOZPEULHOCMAX

Cnoco06eH MpoBOIUTH
W3MEpeHHs ¥ HaOI0ACHNS,
0o0pabaThIBaTh U
NpeACTaBJIATh IOJYUCHHBIC
pEe3yNbTaThl C MPHMEHEHUEM
WH(POPMAITHOHHBIX
TEXHOJIOTUH U IMPpUKIIaIHBbIX
anmapaTHO-IIPOTrPaAMMHBIX
CpencTB

31

vi

Pazoen 2. Mamemamuueckasn
00pabomKa paeHOMOUHBIX
usmepenuil

CniocoOeH NpoBOIUTH
M3MepeHus U HaOIIoAeHNS,
o6pabarbiBaTh 1
NPEACTaBIATh MOTy4YeHHbIE
pe3ybTaThl C IPUMEHEHUEM
MH()OPMALIMOHHBIX
TEXHOJOTHI U TPUKIIATHBIX
anmnapaTHO-TIPOrPaMMHBIX
CpeICTB

31

Vi

H1

Pazoen 3. Mamemamuueckasn
00pabomKka HePABHOMOUHBIX
usmepenuil

Cnoco6eH nMpoBOIUTH
M3MEpPEeHUS U HAOIIOeHNS,
o0pabaTsIBaTh U
NPEACTaBIIATh MOTy4YEeHHbIE
pe3yibTaThl C IPUMEHEHUEM
MH(OPMaALIMOHHBIX
TEXHOJIOT Ml ¥ MPUKIIaTHBIX
anmapaTHO-IIPOTPAMMHBIX
CpeAcTB

31

Vi

Hl1

Pazoen 4, Ypasnusanue
2eode3uuecKux cemeil C2yuieHus u
CHeMOUYHbBIX cemell

Cnoco6eH nMpoBOIUTH
W3MEepeHHs ¥ HaOII0AeHNS,
o0pabaTsIBaTh U
NPEACTaBIATh TOTy4YeHHBIE
pe3ybTaThl C IPUMEHEHUEM
MH(OPMALTMOHHBIX
TEXHOJIOTHH 1 IPUKIIATHBIX
anmnapaTHO-MIPOrPaMMHBIX
CpeAcTB

31

Vi

H1

5.2. lllkaasl 1 KpUTEPUA OUECHUBAHUA JTOCTUKCHUS KOMIIETeHIIUMI

5.2.1. lllxajaspl OeHMBAHHUA AOCTHKEHHA KOMIIETEHIIHIA

Bun onenkn OreHKHn
. HEYAOBIET- | YIOBIETBO-
Axanemudeckas orieHKa 1o 4-x 0aaabHOM IIKale XOpOUIO | OTIUYHO
BOPUTENIBHO | PUTEIBHO




5.2.2. Kputepun oueHMBAaHHS JOCTHKEHUS] KOMIETEHIINH

Kpurepuu onenku Ha sK3aMeHe

Ornenka, ypoBeHb
JIOCTHKEHHUS
KOMITETEHITUH

Ornrcanre KpUTEpreB

OTIMYHO, BRICOKHI

CTYI[eHT IIOKa3ajJl IIOJHBIC U I‘J'IY6OKI/I€ S3HaHUA IporpaMMHOIr O
Marcpualia, JOrMYHO W apryMCHTHPOBAHO OTBCTUJI Ha BCC BOIIPOCHI
9K3aMCHAIIlMOHHOT'O 6I/IJ'IeTa, a TaKXXC Ha OOIOJHUTCIBbHBIC BOIIPOCHI,
CII0COOEH CaMOCTOSTENBHO peuaTh CJIO0KHBIC 3ala4i JUCTUITIIMHBL

Xopor11o, MpoABUHYTHIN

CTyneHT TBEp0 3HAET MPOTPaMMHBIA MaTeprai, TPaMOTHO €T0 M3JIaraer,
HE JIOIYCKaeT CYMIECTBEHHBIX HETOYHOCTEH B OTBETE, IOCTATOYHO TMOIHO
OTBETHJI Ha BOIPOCHI DK3aMEHAI[MOHHOTO OWJIeTa U JIOTOJIHUTEIIBHEIC
BONPOCHI, CHOCOOEH CaMOCTOSTEIBHO pellaTh CTaHIApPTHBIC 3aJadyu
JACTIATLTAHBI

CryneHT Nokasal 3HAHUE TOJIBKO OCHOB IIPOIPaMMHOIO MaTepuaia,
YCBOMJI €r0 IOBEPXHOCTHO, HO HE JAOMyCKal rpyObIXx OMMOOK WiIn

Y IOBIETBOPUTENBHO, .
HODOLOBLL HETOYHOCTEH, TpeOyeT HaBOISAIIUX BOMPOCOB IS MIPAaBHIBLHOTO OTBETA,
p HE OTBETWI Ha [ONOJHHUTEIbHBIE BOMPOCH, CIIOCOOEH pemarh
CTaHJapTHbIE 33]]a41 JUCIUIUIMHBI C TOMOIIBIO IpenoaBaTens
CTyneHT He 3HaeT OCHOB MPOTPAMMHOTO MaTepHala, IOIMyCKaeT Tpyobie
HeynosneTrBopuTensHO, YA porp p » JAOTY by

KOMIICTCHII A HE OCBOCHA

OmMOKW B OTBETE, HE CHOCOOEH peliath
JMCIUIUTAHBI JIaXKe C TOMOIIBIO MTPENoIaBaTelis

CTaHAapTHBIC 3aJadu

KpI/ITepI/II/I OLCHKH TCCTOB

OreHka, ypoBeHb
JIOCTHOKCHHUS
KOMITIETEHITUMN

Onucanue KpuTepuen

OTIHYHO, BRICOKHI

CO}:[ep)KaHI/Ie MPaBUJIBHBIX OTBETOB B TECTC HC MCHEC 86%

Xopou1o, MPOJABUHYTHIN

CO}:[ep)KaHI/Ie MPpaBUJIBHBIX OTBETOB B TCCTC HC MCHEC 71%

Y 10BIETBOPUTENBHO,
MIOPOTOBBIN

CO):[Cp)KaHI/Ie MPpaBUJIBHBIX OTBETOB B TECTC HC MCHEC 51%

HeynosnerBopurensHo,
KOMIIETEHIIUA HE OCBOEHA

CopeprxaHue IpaBUIbHBIX OTBETOB B TecTe MeHee 51%




Kputepun onenkn konTposbHbIX (KP) u pacuerHo-rpadmdeckux padort (PI'P)

Onenka, ypoBeHb
JIOCTHKCHHS
KOMITETCHIIHI

Onucanue KpUTEpHUEB

3a4TeHO, BLICOKHI

Crpykrypa u coxepxxanne KP wm PI'P momHOCTBIO COOTBETCTBYIOT
IIPEeObsBISIEMbIM TPEOOBAaHUAM, B pacyeTax OTCYTCTBYIOT JIOTHUECKHE U
ITOPUTMHUYECKH OLIMOKHM, OOYYaloUIMiCs TBEPAO 3HAET Marepuan Io
TeMe, TPaMOTHO €r0 M3/1araeT, He J0IMyCKaeT HETOYHOCTEH B OTBETE,
JIOCTATOYHO MOJIHO OTBEYAET Ha BOIPOCH!, CBSI3aHHBIE C MaTepHallaMu
paboThI

3auTeHo, MPOIBUHYTHIN

Crpyktypa u comepxamne KP wm PI'P B menoMm cooTBeTCTBYIOT
MIpeIbSABISIEMBIM TPEOOBAaHUAM, B pacueTax OTCYTCTBYIOT JIOTHYECKHE U
ANTOPUTMHUYECKH OIMIMOKH, OOYyJaroIIWiCS 3HAeT MaTepual I0 TeMe,
IPaMOTHO €T0 H3JIaraeT, HO JIOMyCKaeT HETOYHOCTH B OTBETE,
HEZ0CTAaTOYHO TMOJTHO OTBEYAeT Ha BOIPOCHI, CBSA3aHHBIE C MaTepHallaMu
paboThI

3a4TeHo, MOPOrOBBIN

Crpyktrypa u conepxxanue KP u PI'P He moHOCTBIO COOTBETCTBYIOT
MpeabsBIsieMbIM TPEOOBAaHMSM, B pacyeTax HPUCYTCTBYIOT HE TpyOble
JIOTHYECKHE M aJTOPUTMUYECKU OLIMOKH, OOYYarOLIMHCS HEeIOCTATOYHO
3HaeT MaTepHall 110 TEME, U3JIaraeT ero HeyBEpEeHHO, JOIIyCKaeT
HETOYHOCTH U HErpyOble OIMIMOKM B OTBETE, HEMOJIHO OTBEYAeT Ha
BOIIPOCHI, CBSI3aHHBIE C MaTepranaMu paboThI

He 3aureHo0, KOMIIETCHITUS
HE OCBOCHA

Crpyktypa u conepxanue KP u PI'P He cOOTBETCTBYIOT NpEABSBISIEMbIM
TpeOOBaHMSIM, B pacueTax HPUCYTCTBYIOT TpyOble JIOTUYECKUE WU
ITOPUTMHUYECKH OIIUOKH, OO0YyYalOUIMICS HE 3HAeT MaTrepwaj Mo TeMe,
JOMycKaeT TIpyOble OmuOKM B OTBETE, HE OTBEYaeT Ha BOIPOCHI,
CBSI3aHHBIEC C MaTepUaIaMH PabOThI

Kputepun oueHkrn ycTHOTO onpoca

OreHka, ypoBeHb
JIOCTHKEHUS
KOMITETEHIIUIA

Onucanue KpUTEpHUEB

3a4TeHo, BLICOKHIA

CryneHT IeMOHCTPUPYET YBEpEHHOE 3HAaHNE MaTepralia, YeTKO BbIpaxkaeT
CBOI0O TOYy 3pEHHS TII0 paccMaTpUBaeMOMy BOIIPOCY, TPHUBOJS
COOTBETCTBYIOIINE IPUMEPHI

3auTeHo, MPOIBUHYTHIH

CTyneHT NeMOHCTpHpYET yBEpEeHHOE 3HaHWE MaTepuaja, HO JOIMyCKaeT
OTJIENbHBIE TTOTPEITHOCTH B OTBETE

3a4TeHo, TOPOTOBBIi

CTyIeHT IeMOHCTPUPYET CYIIECTBEHHBIE IPOOEIIbl B 3HAHUAX MaTepHaa,
JOIYCKAeT OMIMOKH B OTBETAX

He 3aureHo, KOMIIETCHITUS
HE OCBOCHA

CTyneHT JeMOHCTpUpPYET HE3HAHUE MaTepuaa, IOMyCKaeT rpyonie
OIMOKY B OTBETAX

Kputepun oneHku pemeHus 3anay

OreHka, ypoBeHb
JOCTHKEHUS
KOMIIETEHIUN

Onucanue KpUTEpHEB

3a4TeHO, BLICOKHI

CTy]IeHT YBEPCHHO 3HACT METOAUKY U aJITOPUTM PCIICHUA 3aJla4H, HE
AO0IIyCKacT OIIMOOK IIpUu €€ BbINIOJIHCHUU.

3auTeHo, MPOIBUHYTHIN

CTy]IeHT B ICJIOM 3HACT METOAUKY U aJITOPUTM PCIICHUA 3aJla4H, HE
AO0IIyCKacT I‘p}I6BIX OIINOOK Ipu €€ BBINIOJIHCHHUH.

3auTeHo, MOPOTrOBBIH

CTyzeHT B 1IETIOM 3HAaeT METOAMKY U aJlTOPUTM PELICHUs 3a/1a4H,
JIOTTYCKAET OMIMOOK MPH €€ BHITIOJHEHUH, HO CIIOCOOEH UCIIPABUTD UX MPH
IIOMOILY IIPENOAaBaTeNsl.

He 3aureHo, KOMIIETCHITUS
HE OCBOCHA

CTyneHT He 3HaeT METOJIUKY U aJITOPUTM PEIICHUS 3a/1a4H, JIOTYCKAeT
rpyObIe OIMMOKH TP €€ BBIMOJTHEHUH, HE CITOCOOCH HCIPABUTh WX IPHU
TTOMOIIIY TTPETIOAaBaTEsl.




Kpurepun onenku Ha 3auere «He npedycmompenuly

Kputepuu oneHku npu 3amure KypcoBoro mpoekta (pabotel) «He npedycmomperwvly

Kpurepun onenku pedeparoB «He npedycmompersiy

Kpurepuu oneHku yuactus B posieBoil urpe «He npedycmompensi»

5.3. MaTepHuaJjbl AJIsi OUEHKH JOCTHKEHHs] KOMNETeHIn

5.3.1. OneHouHble MaTepHAJIbI NMPOMEKYTOYHONH aTTeCTALMH

5.3.1.1. Bonpochl K 3K3aMeHy

Ne Copep:xanue Komme- HNAK
TeHIHA
1 | O6mue cBeneHusi 00 M3MEPEHUAX (PU3MUECKHUX BEITHMUUH OIIK-4 31
2 | Kiaccudpukanus u3mepeHuit OIIK-4 31
3 | llorpemHoOCTH W3MEPEHUs: OOIIME CBENEHUS, KiIacCUPUKAIIUS OIIK-4 31
4 | OcHOBHBIE CBOMCTBA CiIydaillHBIX MOTPELIHOCTEH OIlIK-4 31
5 HopManbHbIli 3aKOH pacOpeleNieHus] CIy4YalHOW BEINYHHBI. OITK-4 37
[TapaMeTpbl HOPMAIBLHOTO pacIpeieIeHUs
6 [IpaBmiio Tpex curm, npeesbHble NOTPEIIHOCTH OIIK-4 31
v Toueunas M VMHTepBalbHAas OLCHKH HCTHHHOIO 3HAYCHHA OITK-4 31
U3MepsieMOil BeJIUYHHBI
Crtporoe oOocHOBaHME BHJa OIIEHOK pe3yibTaTa M3MEPEHUU U 3]
8 €ro CIy4allHOW IIOIPEIIHOCTH METOAOM  MAaKCHUMAaJIbHOIO OIIK-4
MPaBIOIOI00US.
9 CyMMapHasi oTpentHocThb OIIK-4 31
10 VYyer morpemHocTy B 3alMCH OKOHYATEIIbHOTO pPe3yiabTara OTIK-4 31
n3mepeHus. [lopsiok BBINOJIHEHUS OKPYTIECHUS
11 CpennexBagpaTuyeckas TMOTPEMIHOCT KOCBEHHBIX U3MepeHuit OIIK-4 31
(morpemHoOCTh QYyHKIMH OJTHON EPEMEHHOI)
12 CpenHekBaapaTuyeckas MOTrPEelIHOCTh KOCBEHHBIX HM3MEpEHUM OTIK-4 31
(morpemHOCTh (PYHKIIMH HECKOIBKUX TIEPEMEHHBIX )
13 CpellHeKBilﬂpaTI/IquKaH MOrPEIIHOCTE  PA3HOCTEM  JIBOMHBIX OITK-4 31
n3MepeHuit
14 HepaBnorounsle usmepenus. CpenHee B3BELIEHHOE OIIK-4 31
OneHka  OuCHEpCHMU  CpPEeAHEro  B3BeIIeHHOro.  BimsHue 31
15 | morpemHocT ompezaeneHus BecoBbIX ko3(duuuento Ha | OIIK-4
MOTPELUIHOCTh B3BELIEHHOTO CPEIHETO
16 O6’E>GJIUI/IH6HI/IG pe3yJIbTaTOB U3MEPECHUH C MPeoOIa a0 MU OTIK-4 31
CITyY9aifHBIMU TTOTPEITHOCTSIMH
17 CoBmectHast 00paboTka pe3yJbTaToB n3MepeHuii. 3amada OTIK-4 31
ypaBHHMBAHHMS PE3yJIbTATOB U3MEPEHUI
Cxema MeTOJla HaUMEHBIIMX KBAaJpaTOB MpPH MOCTPOSCHUU 3]
18 | nuHelHON perpeccuu Mo JaHHBIM SKCIIEPUMEHTA, IPUMEHEHHUS OIIK-4
METO/1a HAUMEHBIIUX KBaJgpaToB
19 IIpuBeneHne TMHENHBIX HEPABHOTOYHBIX YCIOBHBIX YPaBHEHUU OITK-4 31
K PaBHOTOYHBIM
20 JIuneapusanus HEIMHEWHBIX YCIOBHBIX YPaBHEHUU OITK-4 31
21 Busl ycnoBHBIX ypaBHEHUH U1l T€0€3MYECKUX CeTell (CI0BHOE OITK-4 31
ypaBHEHHE (DUTYp, YCIOBHOE ypaBHEHHE TOPH3OHTA)
Buael ycHOBHBIX ypaBHEHHH IS TEONE3WYECKUX CETEeH 37
22 | (yclIOBHOE YypaBHCHHE JHUPEKIIMOHHBIX yIJIoB, mostocHoe | OIIK-4

YCJIOBHOE ypaBHEHHE, 06a3UCHOE YCIOBHOE YPaBHEHUE)




DJIeMEHTHI TCOPHH OLICHUBAHUMA HEHU3BECTHOM BEIIMYHHBI I10

23 | pesyabTaTaM MHOTOKPATHBIX u3Mepenuii. [TocTaHOBKa 3a1aun OIIK-4 31
OIICHUBAHUS
Knaccuueckue  cpemnme ©W  uX  cBoWicTBa  (cpeaHee 37
24 | apudmeruueckoe, cpenHee reOMETPHUYECKOE, cpennee |  OIIK-4
TapMOHHYECKOE, CPEAHEE KBaJIPATUYECKOE)
o5 ['eomeTpuyeckass MHTEpHpeTaUs CPEIHUX (Tpameuus: CpeIHux) OITK-4 31
B3Bemennsie cpeaHue: cpeaHee apudMETHUYECKOE, CpeIHee 3]
26 | reoMmeTpHUYECKOE, cpenHee rapMOHHUYECKOE, cpenHee OIIK-4
KBaJIpaTUYECKOE.
ANropuTMBI ONTUMAJIBHOTO OLICHUBAHUSI. OueHkn 37
27 | MakCUMAaJIbHOIO NPABAONOAOOMs, INPUBOIAIIME K METOLY OIIK-4
HAauMEHBIINX KBAJPaTOB U HAUMEHBIIUX MOAYJIEH
8 Unes IICTCpMI/IHI/IPOB:’aHHOFO noaxoAa K  OLCHUBAHUIO OIIK-4 31
pe3yJIbTaTOB U3MEPEHUN
Knaccuueckne  KpuTepunm  OLEHMBAHHUM:  KBaJpPaTUYECKUI 37
29 | kputepuu, MOJyJIbHBII KpUTEpHUH, MHHHMMaKCHBIN OIIK-4
(4eOBITIeBCKUI) KPUTEPHIA
Kputepun, npuBoxasmme K  CPEIHEKBAJAPATUUYECKOW U 37
30 | cpemHereoMeTpHUECKON OIEHKAM, K CPeIHEH TapMOHUYIECKOHN U OIIK-4
CpEIHEHN CTENEHHON OLlEHKaM
5.3.1.2. 3agaum K IK3aMeHy
Komme-
Ne Conep:xanne HJAK
TeHUHA
1 | Haittu OIIK-4 Vi
n
X =arg min{Z(xi -X )z}
N i=1
2 . Haiitn OIIK-4 Vi
n
X =arg min{Zgi’( X, — X )2}
Q i=1
3 | Haiitu OIIK-4 Vi
n
X =arg min{Zxi - 'i}
«Q i=1
4 | Haiitu . OIIK-4 \%
n
X =arg min{Z( X — X )?
2 i=1 i
5 | Haitu ‘ ‘ ~ OIIK-4 Vi
n
X =arg min{Z( X2 —X°)
e i=1 |
6 | B pesynaprare uzMepeHuil MojaydeHbl ciueayroue 3HaueHus | OITK-4 Hl
semmuunsl X @ 3,33; 3,53; 2,99; 3,52; 3,75. Ilocrpouth
TOYEYHYIO OILICHKY, 3aliCcaTh PE3yJIbTaT B CTAHAAPTHOU Gopme.
7 B pesynbTaTe n3MepeHuil noyy4eHsl CAeAYOIUE 3HAYECHUS OIIK-4 Hl
senuuunbl X : 2,03; 2,33; 2,19; 2,22; 2,15. IlocTpouth
TOUYEYHYIO OIICHKY, 3alKcaTh pPe3ylbTaT B CTaHIAAPTHOH (opme.
8 B pe3synbpraTe m3MepeHuil MONy4YeHbl CIEAYIOLUIUME 3HAUCHUS OIIK-4 Hli

senuuunbl X : 7,83; 7,73; 8,19; 7,52; 8,15. ITocTpouts
TOYEUHYIO OILIEHKY, 3allUcaTh pe3yldbTaT B CTaHJApTHOH (opMe.




B pe3ynbTaTe n3MepeHnid NOMyUEHBI CIEAYIOINE 3HAYCHUS
semuuunbsl X : 1,73; 1,73; 1,99; 1,52; 1,65. ITocTpouts
TOYCYHYIO OIIEHKY, 3amucaTh pe3yibTaT B CTaHAApTHOU (opme.

OIIK-4

Hl

10

B pe3ynbTaTe n3MepeHnid NOMyUEHBI CIEAYIOIINE 3HAYCHUS
BenuuuHbl X : 8,25; 8,58; 8,76; 8,51; 8,75. IlocTpouth
TOYCYHYIO OIIEHKY, 3alucaTh pe3yibTaT B CTaHAApTHOU (opme.

OIIK-4

Hli

11

ITocTpouTsh BBIpaK€HUE JJI OLEHKU AUCTIEPCUU KOCBEHHBIX
n3MepeHui BemmurHbl W, CBSI3aHHONM ¢ U3MEPEHHBIMU B X0J1€
MPSIMBIX U3MEPECHUU 3HAUYEHUSIMU BeU4rH X, Y, Z, U,
a0COJTIOTHBIC TUCTIEPCUU PE3YJIBTATOB U3MEPECHHUI KOTOPBIX
WU3BECTHBI, CIEIYIOIIUM COOTHOIIIEHUEM:

W=X+YZ+U

OIIK-4

Hl

12

[TocTpouTsh BeIpakeHUE ISl OLIEHKH JUCTIEPCHH KOCBEHHBIX
n3MepeHuit BenuarHbl W, CBSI3aHHOW ¢ N3MEPSHHBIMH B X0J1€
NPSIMBIX U3MEpPEHUH 3HaueHusiMu BenanunH X, Y, Z, U,
aOCOJTIOTHBIC TUCTIEPCUU PE3YJIbTATOB U3MEPEHHUI KOTOPHIX
WU3BECTHBI, CIEIYIOIIUM COOTHOILIEHUEM:

W:X+Y
Z+U

OIIK-4

Hli

13

Hanummre  BbpakeHWe JUISL  CpPEJHEM  KBaJIpaTHYECKOM
HOTPEIIHOCTH m,, anredpandeckoit cymmbr y =l £, + ... £1,,n
u3MepeHHbIx Benuuud Iy, I, ..., 1.

OIIK-4

Hl

14

UYemy paBeH 0OpaTHBIN BeC (YHKIUM KOCBEHHBIX W3MEpPEHUI
BeJIUYMHBI W, CBSI3aHHON C U3MEPEHHBIMU B XOJ1€ IIPSIMBIX
W3MEpeHHil 3HaueHusAMu BennunH X, Y, Z, U, abcomtoTHbIe
JUCIIEPCUU PE3YJIbTATOB U3MEPEHUH KOTOPBIX U3BECTHBI,
CJIEAYIOIUM COOTHOUIEHUEM:

W= X% +Y?+27%+ U2

OIIK-4

Hl

15

UYemy paBeH oOpaTHBIN BeC (DYHKIIMM KOCBCHHBIX M3MEPCHHMA
BeMUUUHBI W, CBSI3aHHOM ¢ U3MEPEHHBIMU B XOJ€ MPSIMBIX
U3MEPEHNH 3HauYeHUsAMU BeanunH X, Y, Z, U, abcontoTHbIe
JIUCTIEPCUU PE3YJIBTATOB U3MEPEHUIN KOTOPBIX U3BECTHHI,
CJIEIYIOUIUM COOTHOUIEHUEM:

W=X(Y+Z+U)

OIIK-4

Hli

16

3anucaTh YCIOBHOE YpaBHEHHE (DUTYypBl TPEYTOJbHHUKA, SCIIH
M3MEpeHbl TOpU30HTaNbHBIE yribl: 32°21' 30", 95°23' 21", 52°15'
04".

OIIK-4

Hli

17

3anmcarh yCIIOBHOE ypaBHEHUE «TOPU30HTA», €CIIA H3MEPCHBI
FOPU3OHTANIbHBIE YTIbL: 95°23'23", 61°28'36",  75°45'16",
50°09'00", 77°13'55".

OIIK-4

Hli

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

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

5.3.1.6. Bonpochl K 3auiure KypcoBoro npoekra (paéorsl) «He npedycmompeny




5.3.2. OueHo4Hble MaTepHaJIbl TEKYIIEro KOHTPOJIS

5.3.2.1. Bonpochl TECTOB

Coneprxanue

Kowmne-
TEHINA

WJIK

3HaveHe PU3NIECKON BEIMINHEI €CTh ...

1. BeIpaxkeHne pazmepa GU3NIECKON BEIIMINHBI B BHIE HEKOTOPOTO
YHCJIa TPUHATHIX SIUHUI] U3MEPCHHS TaHHON (PU3UYCCKON BEIIMYMHEI.
2. XapaKTECPHUCTUKA CBOMCTBA (PU3UIECKOr0 O0BEKTA, Pa3InIHAS B
KaueCTBEHHOM OTHOIIEHHH IS Psiia GPU3NIECKIX OOHEKTOB.

3. KOJIMYECTBEHHAS OTPEICICHHOCTh HEKOTOPOU BEITMYUHBI, IIPUCYIITA
KOHKPETHOMY OOBEKTY, CUCTEME, SIBJICHUIO WIIH TIPOIIECCY.

4. BeIpakeHre (YU3MUECKON BEITMYNHBI B BUAE SIUHHIIBI H3MEPEHUS
JAaHHOW (PU3NYECKON BEJTMYMHEI.

OIIK-4
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Beibepute  mpaBuibHBIM  OTBET. VICTHHHOE  3HaYeHUE
(U3MUECcKOi BEINYNHBI €CTh!
1. 3HayeHue (U3NUECKON BENWYMHBI, KOTOpPOE HICabHBIM 00pa3oM
XapakTepu3yeT B KaudeCTBEHHOM U KOJUYECTBEHHOM OTHOIIEHUSX
COOTBETCTBYIOIIYIO (PU3HUYECKYIO BETUUMHY.
2. 3HayeHue HU3NUECKON BEIIMUHMHBI, HOITYYEHHOE U3 OOJIBIIOro Yucia
HU3MEPECHUM.
3. 3HaYEeHUE ¢duznueckoit BEJIMYMHBI, [IOJTy4Ye€HHOE
9KCHEPUMEHTAIILHBIM ITyTEM U OJIM3KOE.
4. 3HAUYCHHE (mzngeckont BEJINYUHBL, MOJIYYEHHOE
9KCIIEPUMEHTAIBHBIM ITyTeM, MPU OTPaHHUYEHHOM YHCIIe U3MEPEHUil C
HCIIOJIb30BaHUEM BBICOKOTOUYHBIX CPENCTB U3MEPEHHUI.

OIlIK-4
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[lox TouHOCTBIO U3MEPEHUS] TIOHUMAIOT ...

1. cTeneHb MPHOMIKEHUS pe3ybTaTa U3MEPEHHs K Ipyroi
OJTHOPOJIHOM BEJTMUMHE, IPUHATOM 32 €AUHHILY H3MEPEHUSI.

2. CTeneHb HAIeKHOCTH WIIH CTETIEHb I0BEPHsI K PE3YJIbTaTy
W3MEPEHUsI BEIPQKEHHYIO YMCIIOM PABHBIM YHCITYy U3MEPEHUI.
3. pa3HOCTh MEXKAY UCTUHHBIM (WJIM IPUHSATHIM 32 UCTUHHOE) U
W3MEPEHHBIM 3HAYCHUEM U3MEPSAEMON BETUUNHBI.

4. cTeneHb NPUONIMKEHUS! PE3yNbTaTa U3MEPEHHsI K HCTUHHOMY
3HAYEHHIO U3MEPSIEMOM BETMYUHBI.

OIIK-4
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dusnueckas BEIMYNHA SIBIAETCH ...

1. XapakTepUCTHKOI OJTHOTO U3 CBOMCTB (hU3HUUECKOr0 00bEKTa
(ssBeHwMs, mporiecca), o0IIel B Ka4eCTBEHHOM OTHOILICHHH JIJISI psizia
(u3nyecKkux 00BEKTOB, HO B KOJMUYECTBEHHOM BBIPAXKCHUHU
WMHAMBUIYaJIbHOM IS KaXKJI0T'0 U3 HHX.

2. XapaKTEePUCTUKON HECKOJIbKUX CBOWCTB (hU3NYECKOTO O0BEKTA,
Pa3IMYHOM B KAUECTBEHHOM OTHOIICHHUHU IS Psiia (PU3UIECKUX
00BEKTOB.

3. KOJIMYECTBEHHOU ONPE/IEIEHHOCTHI0 HEKOTOPOH BEIMYHHEI,
MpHCYyIIel KOHKPETHOMY OOBEKTY, CHCTEME, SBJICHHUIO HITH MPOIIECCY.
4. 3HaueHHEeM (PU3MUYECKONM BETUUMHBI, IOJYUYCHHOE
AKCIIEPUMEHTAIBHBIM IyTeM W HACTOJIBKO OJIM3KOE K ICTUHHOMY
3HAYEHUIO, YTO B TIOCTABJICHHOW N3MEPHUTEIHLHON 3a7]aue MOXKET OBbITh
HCIIOJB30BAHO BMECTO HETO.
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Pa3mep ¢puznveckoii BEIUIMHBI €CTb ...

1. KomMUeCTBEHHAs! ONPENIEIEHHOCTh (PU3UUECKON BEIMUMHBI,
MpUCyLIast KOHKPETHOMY OOBEKTY, CUCTEME, SIBICHHIO WU MPOLECCY.
2. XapaKTEePUCTHKA OJTHOTO M3 CBOMCTB (PU3MUECKOI0 O0BEKTa
(sByIeHUs, Tporiecca).

3. ompeneneHHas pu3nyYecKas BEINYHHA, IPUCYLIAas KOHKPETHOMY
00BEKTY, CUCTEME, SIBIICHUIO UJIH IIPOLIECCY.

4. onpenienieHHAasl KAaUECTBEHHAs XapaKTepUCTUKA, IPUCYIIIast
KOHKPETHOMY OOBEKTY.

OIIK-4
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HCﬁCTBHTeJ’ILHOC 3HA4YCHHC (bHSI/I‘lCCKOfI BCJIWMYHHEI €CTh ...

OIlIK-4
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1. 3HaYeHHE (HU3UUYECKOW BETMUUHBI, KOTOPOE HJICATLHBIM 00pa3oM
XapakTepu3yeT B KAYECTBEHHOM U KOJMYECTBEHHOM OTHOIIICHHSIX
COOTBETCTBYIOIIYIO (PH3HUYECKYIO BEITUUUHY.

2. 3HaYeHUE (PU3MYUECKON BETUUMHBI, TOTYYCHHOS
9KCIIEPUMEHTAITLHBIM ITyTEM M HACTOJBKO OJIM3KOE K HCTUHHOMY
3HAYCHUIO, YTO B IMOCTABJICHHOIN N3MEPUTENLHOM 3a/1a4e MOXET ObITh
HCTIONB30BaHO BMECTO HETO.

3. 3HaYcHHE (PM3UYCCKON BEIIMYUHBI, IIOTYYCHHOE B PE3yJIbTATe
OECKOHETHOTO TIpoIiecca N3MEPEeHU ¢ OECKOHEUHBIM
COBEpIIICHCTBOBAHUEM METOJIOB M CPEJICTB H3MEPCHUM.

4. 3HaueHUe (PU3MYUECKON BETUYHHBI, UACATHLHBIM 00pa3oM
XapaKkTepHu3yIoliee B KAUeCTBEHHOM M KOJIMYECTBCHHOM OTHOIICHUSX
COOTBETCTBYIONIYIO (PH3HYECKYIO BEITUUUHY.

PaBHOTOYHBIME M3MEPEHUSIMU HA3BIBAIOTCA ...

1. u3MepeHus, BHIIOJTHEHHBIE OAHUMH U TEMH K€ IPHOOpPaMu 1
JMILAMH, Pa3HBIM YUCIIOM MPUEMOB, HO B OJJHHAKOBBIX BHEIITHUX
YCIOBHSIX.

2. HU3MCPCHUA HCOILHHaKOBOﬁ TOYHOCTH, BBITTIOJIHCHHBIC PA3HBIMU
npudOpaMu | JIMIIAMH, Pa3HBIMU CIIOCOOAMH U B Pa3IIMYHBIX
YCIOBHSIX.

3. HU3MCPCHUS, BLITIOJIHACMBIC B OAMHAKOBBIX YCIIOBUAX, TO €CTh
O6T>CKTI)I OAHOI'0 M TOT'O K€ poJa USMEPAIOT UCIIOJITHUTCIIN O)Z[I/IHaKOBOI\/'I
KBaIM(UKALUH, IPHOOPAMH OHOTO KJIacca, M0 eTUHOW METOANKE, B
JOCTaTOYHO OJM3KUX O XapaKTepy YCIOBUSX BHEIIHEH CPEIbl.

4. HU3MCPCHUS, IPHU KOTOPBIX MOJYHYArOT OJJUHAKOBBIC 3HAUCHU A
OJTHOPOJHBIX (PU3NUECKHUX BEIMYUH B IIEJISIX KOHTPOJIS, UCKIFOUCHHUS
TpyOBIX OTPENTHOCTEH.
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HepaBHOTOUHBIMU U3MEPEHUSAMU HA3bIBAIOTCS ...

1. u3MepeHus, BHIMOIHIEMbIE IS MTOTyYeHHs] HECKOIBKUX 3HaYeHUN
M3MEepsIEMON BETMYMHBI HEOAMHAKOBOM TOYHOCTH B IIENSIX KOHTPOJIS,
WCKITFOUEHHS TPYOBIX IOTPEITHOCTEH WITH TIOBBIIICHUS KauecTBa
pe3yJIbTaTOB U3MEPEHUM.

2. U3MepeHusl, B KOTOPBIX 3HAUYEHUE ONPEIEIIEMON BETMUNHBI
MOJTy4arOT U3 BBIYUCIIEHUH, C Pa3INYHOMN MOTPEIIHOCTBIO OKPYTJIEHUS
pe3yJIbTaTOB U3MEPEHUM.

3. U3MepeHHs, BEINOJIHAEMBIE B CITy4asx, KOT/1a, 0 KpailHel Mepe,
OJIHA U3 COCTABJIAIOIINX MPOLECCA N3MEPEHNS 3HAUUTEIBHO
OTJINYAETCS OT AHAJIOTMYHON COCTABJISIIOIIECH IPYTrUX H3MEPEHUM.

4. n3MepeHusl, Mpu KOTOPHIX MOJIy4al0T HEOJUHAKOBHIE 3HAUEHUS
OTHOPOAHBIX (PU3MYECKUX BEIMYUH B LEIISIX KOHTPOJIS, HCKITFOUEHHS
rpyObIX MOTPENTHOCTEH.
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HcTtrHHAsA NOrpetHOCTh U3MEPEHUS ONPEIEISAETCS KaK ...

A — MCTHUHHAS TOTPEITHOCTh U3MepeHus; | — 3HaueHne n3mepsieMoit
BEJINYUHBL, X — ICTHHHOE 3HAYEHUE U3MEPSEMOM BEIINUUHBI; X —
BEpOsITHEHIIIEE 3HAUYCHNE U3MEPSIEMOM BEIMYHMHEI (CpesiHee
apupMeTHYECKOe).

OIlIK-4
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['pyObIMH TTOTPETHOCTAMYU U3MEPEHUI Ha3bIBAIOT MOTPEITHOCTH
1. BO3HUKAIONIHE BCIIEACTBUE OKPYTIICHHUS YHCEN ITPU BEIYUCICHHSIX
HJIN UBMEPCHUAX.
2. IPOUCXOJSIINE OT ONPECTICHHOTO UCTOYHUKA U IMEIOIIHE
OTIPE/ICTICHHBIC 3HAKU W BEJIHUUHY.
3. HeM30E)KHO BO3HUKAIOIIUE H3-32 HECOBEPIIICHCTBA OPTAaHOB YYBCTB,
00yCIIOBJIEHHBIE TOYHOCTBIO IPUOOpPa, KBaTHU(UKAIIMCH HAOI01aTes,
HEYJIOBUMBIMH KOJICOAHUSIMU BHEITHUX YCJIOBHIA, 3aKOHOMEPHOCTH
KOTOPBIX MPOSIBIITIOTCS B Macce.

OIlIK-4
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4. BO3HUKAIOIIKE BCIACACTBUE MPOCUYECTOB, TPOMAXOB, T.€. U3-3a
HEBHUMATENbHOCTH HAOJIIOAaTEN s, HEUCTIPABHOCTH IIPpUOOpa Uil
HENPaBUILHON METOAMKHN U3MEPECHUI.

11

BbiOepuTe HECKOJbKO TNPABWIBHBIX BAapHMAHTOB OTBeETA.
HcTuHHas NOrpenIHOCTD SBISIETCA:

1. aGCOMIOTHOM MOTPEIIHOCTHIO U3MEPEHHUS.

2. BEpOSITHEHIIEH MOIPEIIHOCTHIO0 U3MEPEHUS

3. Pa3HOCTh MEX]y Pe3yJbTaTOM H3MEPEHHUS U €ro UCTHHHBIM
3HAUEHUEM

4. OTHOCUTENBHOU NMOIPENTHOCTHIO0 U3MEPEHUS

OIlIK-4

Vi
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BriOepure HECKONIBKO NpaBWIBHBIX BapHaHTOB oTBeTa. CirydaliHble
MOTPENTHOCTH 00JIQIaI0T CIICTYIONINM CBOMCTBOM:

1. B pany u3MepeHuil OonplIve W Majble M0 abCOJMIOTHOW BeTUYHHE
Clly4yaifHble OTPEIIHOCTH BCTPEYAIOTCS] OAMHAKOBO YacTO

2. ciuydaifHble TOTPENIHOCTH HE MOTYT NpPEBBIIATH MO a0CONIOTHOM
BEJIMUMHE U3BECTHBIN Mpenen (JOoMycK)

3. Manple 1o aOCOJIOTHOW BENWYMHE CIIy4YaiHble IOTPEIIHOCTH
NPOSBIAIOTCS  dame OoJbmMX, T.6. 4YeM OoJblle BeIHYHHA
MIOTPEITHOCTH, TEM PEKEe OHA BCTPEUACTCS B PSAY U3MEPEHUI

4. chydvaiiHple TIOTPEITHOCTH IO a0COJIOTHOW BEJIMYMHE HE MOTYT
OBITH OOJIBIIE €IMHUIIBI

OIIK-4
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CucTeMaTHYECKUMU ITOTPELIHOCTSIMU U3MEPEHUH HA3bIBAIOT
MOTPEIIHOCTH

1. mpoucxoasIKe OT ONPEAETICHHOTO UCTOYHUKA U NMCIOLIHE
OTIpee/ICHHbIC 3HAKU U BEINYHHY.

2. BO3HMKAIOLINE BCJICACTBUE OKPYIJICHHUS YUCET IIPHU BBIYMCICHUSIX
WA U3MEPEHHUSX.

3. Hen30EeKHO BO3HUKAIOLIHNE U3-3a HECOBEPILICHCTBA OPIaHOB YYBCTB,
00yCIIOBIIEHHBIE TOYHOCTBIO IPUOOPA, KBATU(UKAIIUEH HAOI0IaTeNs,
HEYJIOBUMBIMH KOJICOAHUSIMH BHEITHUX YCJIOBHA, 3aKOHOMEPHOCTH
KOTOPBIX MPOSIBIISIOTCS B Macce.

4. BO3HMKAIOLIHE BCJICACTBUE [IPOCUETOB, IPOMAXOB, T.€. U3-32
HEBHUMATEJILHOCTH HaOII0IaTeNsl, HEMCIPAaBHOCTH MTPUOOpa WIIn
HENPaBUIIbHON METOAUKU U3MEPEHUN.
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[IpenenapHON NOTPEIIHOCTHIO HA3BIBAETCHL. ..

1. Takoe 3HaUEHHE CITYYaHHOM MOTPEIIHOCTH, MOSBIEHHE KOTOPOTO
[P JAHHBIX YCIOBUIX U3MEPEHUN MAJIOBEPOSTHO.

2. cpenHee apuMETHUSCKOE 3HAYCHHE CITYYaiiHOM MOTPEIIHOCTH,
MOSIBJIEHNE KOTOPOTO TPY NaHHBIX YCIOBUSAX H3MEPEHUI
MaJOBEPOSATHO.

3. TaKkoe 3HaYEHHE CITy4YalHOM MMOTPelIHOCTH, MEHbIIIE KOTOPOTO 110
abCOIOTHO BeJTMYMHE TOTPEITHOCTH B PSAY U3MEPEHUI
HEBO3MOKHBI.

4. Takoe 3HaUEHHUE CIYYaHOMN MOTPEIIHOCTH, OOJIbIIE UK MEHBIIIE
KOTOPOTO IO a0COTOTHON BEJINYMHE MOTPEITHOCTH B PALY U3MEPEHHUN
PaBHOBO3MOKHBI.

OIIK-4

31

15

OTHOCUTENBHOW MOTPEITHOCTHIO HAa3bIBACTCS ...

1. pa3HOCTH MEXIY Pe3yIbTaTOM U3MEPEHUS U BEPOATHEHIITUM
3HAYEHHEM U3MEPSIEMON BEINYNHBI.

2. BEMYMHA, MOKA3bIBAIOIIAs, BO CKOJBKO pa3 UCTUHHAS IOIPEIIHOCTb
[IPEBBIIIACT

MIPEAEIBHO-IOIYCTUMYO ITOIPEUIHOCTb.

3. OTHOIIEHHE BETMYMHBI a0COJIIOTHOM MOTPELIHOCTH K CpeIHEH
KBaJPAaTHYECKON NIOTPELIHOCTH.

4. OTHOLIEHNE BETMYUHBI A0COIIOTHOMN IOTPELIHOCTH K U3MEPEHHOM
BEJIMYUHE.

OIIK-4
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Cpennsis KBaJpaTU4ecKasi HOTPEIIHOCTh 71 AJISl Psiia PpaBHOTOYHBIX
U3MEPEHUN OTpEENseTC KaK ...
Aj — ICTHHHBIE TIOTPEITHOCTH H3MEPECHHH; N — YHUCII0 U3MEPEHUH.

OIIK-4
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CpenHsist KBaIpaTHYeCKasl IMOTPENTHOCTh (DYHKITUHM OO0IIero Buaa
y= f(xl, Xyy eeny xn) orpenenseTcs no GopmyIe ...
X1 , X2 y eeey Xn — HE3aBUCUMBIC BEJTMYUHBI, H3MEPEHHBIC CO
CPEIHMMH KBaJPATHYCCKUMH IOrPeHOCTAME M, M, , ..., M

2. 2 2 2 )
mz=| +m’ + a +M + .+ o +m?
Toox OX, OX,

17 OIIK-4 Vi
3. of of of .
My=|— | M+ — | M+.+—| -m
X%, OX, OX,
4. of of of .
M, = [| — M+ — |- +..+| — |-m;
oX, oX, oX,
Cpenusist KBaJjpaTHUECKasl MOTPEUIHOCTh PYHKIMH BU/Ia
y= X1 + X2 ompeaensieTcs 1o gopmye ...
X1 U Xp — HCTIOCPCACTBECHHO U3MEPCHHBIC BEJIMYNHBI CO CPCIHUMU
KBaJApaTUICCKUMMH IMOIPCHIHOCTAMU, COOTBETCTBCHHO PABHBIMHU 11 U
nmy
18 | 1. = 2 2, OIIK-4 HI
M, =\m; +m,
2 M, =m; +m,.
3. — m? 2,
M, =my +m,
4. — .
M, =\m; +m,
Cpe[[HfIﬂ KBaApaTUYICCKas MOrpCurHOCTh (l)yHKLII/II/I BUJa y = Xl — X
ompezensercs no Gopmyie ...
X1 U Xp — HCIOCPCACTBCHHO U3MCPCHHBIC BEJIMYUHBI CO CPCIHUMU
KBaApaTUICCKUMMH IMOIPEHIHOCTAMUA, COOTBETCTBECHHO PaBHBIMU 111 U
my
19 (LM, =m+m,. OIIK-4 HI
_ 2 2
2. M y =My +m;
3. M y =My —m,.
_ 2 2
4. M y =My —my
CpCZ[HSISI KBaJpaThu4eCKad NOorpeurHOCTb (l)yHKI_[I/II/I Buga
Y = X, — X, + C onpenensercs no popmyse ...
20 OIlIK-4 HI

X1 U Xp — HEIOCPCACTBEHHO U3MEPECHHBIC BEJIMYMHBI CO CPEIHUMHA
KBaApaTUICCKUMM IMOIPEHIHOCTAMUA, COOTBETCTBEHHO paBHBIMU 11 U
my, ¢ — IIOCTOsIHHAs BEJIMYNHA
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Cpennee apupMETHISCKOE ONPEENACTCS KaK ...

lo — umcIo, 61M3K0E K cpeiHEMY aprU(PMETHIECKOMY; AI — pa3HOCTh
usmepenHoro 3uaueHus | u lo; A — ciryuaiinast norpenrHocTs; N —
yrciio uamepenuit; [|] - cyMMa n3aMepeHHBIX 3HAYECHUIA..
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ITox Becom n3MepeHus MOHMMAETCH ...

1. cTemeHb HaIEKHOCTH WM CTETICHD JIOBEPHS K PE3YIIBTATY
HU3MEpEHHUs.

2. pa3HOCTh MEXIly UCTHUHHBIM (WJIM TIPUHSTHIM 332 HICTHUHHOE)
M3MEPEHHBIM 3HAUCHHEM U3MEPSIeMON BETHYHHBI.

3. cremneHb NPUOIMKEHUS pe3ybTaTa U3MEPEHUS K IPyron
OJTHOPO/IHOW BENWYHHE, IPUHATOHN 32 EAMHUILY H3MEPEHUSI.

4. creneHb NPUONMKEHHS pe3yIIbTaTa M3MEPEHHsI K HICTHHHOMY
3HAUCHHUIO M3MEPSEMOM BETMYHHBIL.

OIIK-4
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Bec nzmepenust xapaktepusyer ...

1. OTHOCUTENBHYIO TOYHOCTh U3MEPEHHUSI.
2. abCOJIOTHYIO TOYHOCTH H3MEPEHUSI.

3. IpeaeNbHYI0 TOYHOCTh U3MEPEHHSL.

4. TOyCTUMYIO TOYHOCTh U3MEPEHUSI.

OIIK-4
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OO6mas apupmeTHyecKas cepeinHa Wi BECOBOE CpeiHee X
MHOTOKPAaTHO ¥ HEPaBHOTOYHO U3MEPEHHON BEJIMYHMHBI OIIPEeIsieTcs
KakK ...

li — HepaBHOTOYHBIC 3HAYCHHS BETMUHHBI X;
pi — Beca HaOIoieHn BeJM4rH | paBHBIE YnciiaM W3MEpeHUi

1_—_[pl]_
-l
2. <7 I
e [
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B o0miem Buzie Bec Kakoro-nubo u3MepeHus BeipaxkaeTcs: popMyoin

OIIK-4

31




Pi— BEC KaKoro-auoo HU3MCPCHUS, ‘L[ — CpCAHAA KBaApaTU4YCCKasa

MTOTPEITHOCTh SIMHUIIBI BECa;
mj — CpeHsS KBaJpaTUIecKas MOTPEeNTHOCTh H3MEPEHUs, BEC
KOTOPOTO OTIPEAEIISETCS.

Cpenusisi KBaapaTUUeCcKasi HOTPEIIHOCTh €AMHULIBI BECA, BRIPAKEHHAS
Yyepe3 HCTHHHBIC TIOIPEITHOCTH, ONpeenseTcs 1o GopMyIe ...
p — Beca U3MEPEHUN; A — ucruunsre MOrPEIIHOCTH U3MEPEHUIT; N —
YUCIIO UBMEPEHUM.
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3aa4ya ypaBHUBAHUSI T€0IC3MYECKOM CETH 3aKITI0YaeTCs:
1. B OTBICKQHHH MOMPABOK K PACYCTHBIM BEJIMYNHAM, TaK YTOOBI
UCIIPaBJIEHHBIE TIOIPABKAMU PacU€eThl OBbLIN MIPAaBUIILHBIMU
2. B OTBICKAaHMHU HEBA30K, 00PA3yIOIIMXCS B TEOAE3UUECKHX CETSX
28 | 3. B MaTeMaTHYeCKUX BBIUUCICHUAX C LEIbI0 OTBICKAHMS OLINOOK, OIlIK-4 31

JIOTTYIIIEHHBIX B TIPOIIECCE TIOJIEBBIX H3MEPECHHMA

4. B ICKJTIOYCHUH HEBS30K, T.€. B OTHICKAHWHU MOMPABOK K H3MEPCHHBIM
BEITMYMHAM, TaK YTOOBI UCIIPABJICHHBIC MTONPAaBKAMU U3MEPEHUS
YAOBJIETBOPSUIA BCEM T€OMETPUUYECKUM YCIOBUSIM CETU
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Hessizkoli Ha3bIBaeTCA:

1. cpenuss KBagpaTUUeCcKas omnOKa PyHKIUNA U3MEPEHHBIX 3HAUCHUH
BETTMYNH

2. omuOKa (pyHKIMHA U3MEPECHHBIX 3HAYCHUN BEITMYUH

3. oTHOCHUTENbHAS OMMOKa (QYHKIMH N3MEPEHHBIX 3HAYCHUH BEITMYUH
4. morrycTuMasi OTHOCHTENbHAS OMHNOKa (DyHKITHI N3MEPEHHBIX
3HAYEHUN BEJIMYMH

OIlIK-4
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CyImHOCTh MPUHLINIIA HAMMEHBIUINX KBaPAaTOB JIJIsl pABHOTOUHBIX
MU3MEPEHHH 3aKIII0YaeTCs B BBIOOPE TAKOTO BapHaHTa ypaBHUBAHUS,
IIpA KOTOPOM:
1. monpaBku MeHee Bcero Obl HCKaXKAIN Pe3yIbTaThl U3MEPEHHH, T.€.
n
IIOJIy4aEMBIE IIPH YCIOBUN 2 2
YHaEMIIC TP YCTOBHN § o2 [y ]
i=1
2. IOTPaBKHU MEHEE BCETO 61)1 HACKa)XaJIU PE3yJIbTAaThl U3MEPEHMUI, T.€.
2 -
MoJy4aeMeble IPU YCIIOBUH 2 U ': v ] -~ min
i=1
3. ompaBKU MEHEE BCETO 61)1 UCKA)KaJIU pe3yJIbTaThl U3MEPEHUH, T.€.

TI0JIy4aeMBbIC [PU YCIOBHH Z pu’ [pU J

4. mompaBKH OONbLIE BCETO 61,1 HCKaXXKaJIH Pe3yJIbTaThl H3MEPEHHH, T.€.

MOJTy4aeMble IIPU YCIIOBUU % _ [U ]

OIIK-4

31

31

CyLIHOoCTh NPUHIMIIA HANMEHBILINX KBaJAPAaTOB Il HEPABHOTOUYHBIX

WU3MEPEHHH 3aKIIF0UaeTCs B BHIOOPE TAKOTO BapHaHTa ypaBHUBaHUS,
IIPU KOTOPOM:

1. mompaBKu MeHee Bcero Obl HCKaXalli pe3yIbTaThl H3MEPEHUH, T.¢.

é pv’ = [ puz} =min

2. IOIIpaBK MCHEC BCCTO GLI HCKaXKaJIn pe3yJIbTaThl I/I3Mep€HI/II>'I, T.C.

[oJIy4aeMbl€ [IPU YCIOBUU

[OJIy4aeMble IIpU YCIIOBUU 2 pu |: D 02:| _
i=1
3. monpaBKHu OOJIbIIIE BCETO ObI HCKAXKAJU Pe3yJIbTaThl U3MEPEHUH, T.€.

:[puz]:max

4, IOIIpaBK MCHEC BCCTO OBI HCKaXKaIu PE3YyJIbTaThI I/I3Mep€HI/II>'I, T.C.

n
oJry4acMbIC IIpHU YCIIOBUHA 3 pU—2

[OJTy4aeMbl€ [IPU YCIOBUU 2 U |: UZ} —min
i=1

OIlIK-4

31

32

Y cTaHOBUTE COOTBETCTBUE

L1#: YcnoBHOe ypaBHEHHE (BUTYPBI

L2#: YciioBHOE ypaBHEHHE TOPH30HTA

L3#: YcnoBHOe ypaBHEHHE IUPEKIMOHHOTO yIiia
L4#: YciioBHOe ypaBHEeHHE Oa3uca

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

R2#: Zl)i(c) +WA -0

R3#: +u(“) +uiM .0 +W, =0

R4#: (A) (B) —
2115Aiui —§5Biui +W; =0

OIIK-4

HI

33

VYkaxnuTe BhIpaKeHHUE 1151 BBIYUCICHUS HeBs3kH Wy TOIIOCHOTO
YCJIOBHOI'O ypaBHEHUSI:
A- U Bj — cBs3yroLue yrisl

Insin A — Zlnsm B,

|_\

HMZ Mz

Ig sin A +ZIgsmB

OIIK-4

Vi




3 N N
"W, :§S|nA—§smBi

N - N -
4w, =ZlgsinA -~ZlgsinB,

34 Ykakute BeIpaKEHUE YCIOBHOTO YPaBHEHUs JUPEKIIHOHHOTO yTia B
LIETI0YKE TPEYrOJIbHUKOB!
OIIK-4 Vi
v, — monipaBku B yruiel Ci (i = 1, 2, 3, ... N), N — 9ucio TpeyroibHUKOB,
Wa — HEBsA3KA YCJIIOBHOTO ypaBHEHHS JUPEKIIMOHHOTO yIiia
L+ +0*V £ 0% +W, =0
2. 20 +0M + .+ 0P +W, =0
3.+ + %V + .+ 0% +W = min
4 +pM W+ +0 +W, =1
— - - - [24
VYkaxnuTe BhIpaXeHHUE 1J1s BblurcieHus HeBsi3ku Wy 6azucHoro
35 | YCIOBHOTO YpaBHCHHS B IICTIOYKE TPEYrOJIbHUKOB:
Ai 1 Bj — cBsizyromue yribl
1' N . N -
Wy :(Inb1 +§InsmAj—(lnb2 +§Insm Bi)
2 1o si 1o si OITK-4 VI
W; =|lgh, +§Ig sinA |—|lgb, +§Ig sinB,
3. N N
W, =|lghb, —%Ig sinA |+ lgb, —Elllg sinB,
4. N N
W; =( Db +§12Ig SinA |—| b, +§lllg sin B,
YcranoBure MNpaBWIbHOE  COOTBETCTBHE  MEXIY
36 | morpemHocTIMU B COOTBETCTBUH C UX MPU3HAKAMU
ITorpenmHoctu ITpu3Hakamu
A. JInunbie | 1. BO3seiicTBUS yCIIOBUIT U3MEPEHMI
MOTPEIIHOCTH
b. Buemnue | 2. pusnonornueckrne 0cOOEHHOCTH
MOTPEHIHOCTH HabmronaTens
B. Tlorpemnoctu Metona | 3. BOBHUKAIOT OT ONPEIETIEHHOTO
U3MEpEHHsI WUCTOYHUKA,
OJIMHAKOBBIE IO BEJIMUMHE U 3HAKY MU
U3MEHSIFOTCS TI0 ONPEIeTICHHOMY OIIK-4 31
3aKOHY
I'. I'pyOsbie 4. HECOBEPIICHCTBO PUHATOTO
METOAMKH U3MEPEHHUS
J. CucreMarndeckue 5. MpoMaxu, MPOCUETHI,
HEBHUMATEILHOCTh HAOIFOIaTeNsl
E. Ciyuaiinsle 6. Hen30eKHBIE TOTPELTHOCTH,
BO3HMKAIOIINE N3-32 HECOBEPILICHCTBA
OpraHoB YYBCTB U IIPUMEHSEMbIX
pUOOPOB, a TAaK)KE U3MCHEHHH
BHEIIIHEH CpeJibl.
37 | YcraHoBuTE NPaBUJIbHYIO N0CJ1e10BATEIbHOCTD
MaTeMaTHYeCKo 00pabOTKH psaa pPaBHOTOUHBIX H3MepeHuit | OITK-4 HI

OJHOU U TOU K€ BEIINYNHEI.




1. BbplUHCISIOT CpEegHIO KBAAPaTUYECKYIO MOTPEHIHOCTh
cpeaHero apu(MeTHIecKoro u ee HaIeKHOCTh
2. BBIUHCIAIOT YKIOHEHHSI KaXIOTr0 H3MEPEHUsT OT CPEIHETro
apu(METHIECKOTO
3. BBUHCIAIOT CPEAHIO KBAAPATUUYECKYH) IOTPEUIHOCTb
OTAENBHOr0 u3MepeHus 1no Gopmyine beccens u ee HagEKHOCTh
4. Haxonsat cpenHee apudMeTHUECKOE 3HAYCHHE H3MEPEHHOM
BEJINYUH
38 3anumure nNpaBWIbHBINA oOTBeT. Ecin u3MepeHHOe
3HAQUYE€HHE TOPU3OHTAIBHOTO MPOJIOKEHUS cocTaBisieT 155,67 M, OITK-4 Vi
a ero UCTUHHOe 3HayeHue 155,61 M, yemy paBHa HMCTUHHAs
norpenrtHocTb. OTBET 3alUIIUTE YUCIOM B CAHTUMETPaX.
39 3anumMTe NPABWIbLHBIA oOTBeT. Yemy paBeH Bec
W3MEPEHHOTO TOPU30OHTAIIBHOIO yIrja, €CIu €ro CpeaHus
KBaJpaTU4ecKasi TOTPEHIHOCTh m COCTaBIsIET 9", cpemHsis OIIK-4 H1
KBaJ[paTH4ecKasi HOrPelIHOCTh eMHHIbI Beca L cocTaniseT 10”.
OTBeT 3aNUIINTE YUCTIOM.
40 3anuiuuMTe NpaBWILHbIA o0TBeT. Eciu u3MepeHHbIe
3HAQUYEHHS] TOPU3OHTAIBHBIX YIJIOB B TPEYTrOJIBHUKE COCTABIISIFOT
OIIK-4 Hli
65°25', 65°36', 49°00" uemMy paBHAa HCTHHHAs TOTPEIIHOCTH
(ueBsi3ka). OTBET 3aMMIIMTE YHUCIOM B CEKYH/IaX.
41 BcraBp Hemocraromiee CioBO B omnpeiciieHHe (MM
CYIIECTB., IUH. YUCIIO). - 9TO cTenenb Hanexnoctn | OIIK-4 31
WJIY CTEIIEHD JOBEPUsL K PE3yIbTaTy U3MEPECHHUSL.
5.3.2.2. Bonpochl 1J1s1 yCTHOTO OMpoca
Ne Conep:xanne Komre- NAK
TeHIUs
1 | Jlaiite noHsATHE W3MEPEHUS. OIIK-4 31
2 Kaxkue U3MEpPEeHUS Ha3bIBAIOT PaBHOTOYHBIMU OIIK-4 31
HEPaBHOTOYHBIMU?
3 Kakne mzMepeHus Ha3bIBalOT HEOOXOIUMBIMU U M30BITOYHBIMU? OIIK-4 31
4 Yro Ha3pIBaeTCS UCTHUHHOM MOTPEIIHOCTHIO? OIIK-4 31
5 [TpuBeauTe KiIacCUpUKALMIO MOTPEIIHOCTEH H3MEPEHHH. OIIK-4 31
6 HazoBute cBOiiCTBa CiydallHBIX HMOTPELIHOCTEH. OIIK-4 31
7 [lepeunciure  OCHOBHBIE  KpHTEpUM  OLEHKH TouHocTH | OIIK-4 31
pE3yJIbTaTOB U3MEPEHUN.
8 Kaxue norpemnoctu sBISOTCS aOCOMOTHBIMU? OIIK-4 31
9 Yro Ha3bIBAETCSI OTHOCHUTENIBHON MOTPEIIHOCTHIO? OIIK-4 31
10 | Cpennue KBagpaTHYECKHUE MOTPEITHOCTH GyHKIMH n3MepeHHbIx | OIIK-4 Vi
BEJIMYHH.
11 | Cpennss kBampaTHdeckasi OTPENTHOCTh apu(PMeTHIECKOM OIIK-4 Vi
CepeIUHBI.
12 | BeposrHeiire mOrpeurHoCTH U UX CBOKWCTBA OIIK-4 31
13 | Cpennsis kBagpaTHdecKas MOTPEIIHOCTh OTAeIbHOTO m3Mepenus | OIIK-4 Vi
U apu(METHUECKOW CepeIMHbI BBIPAKCHHBIC Yepe3 YKIOHEHHS OT
CpeaHero apupmMeTuuecKoro.
14 | Kak BBINOJHUTE OLIEHKY TOYHOCTH 10 Pa3HOCTSM JBOMHBIX OIIK-4 Vi
PaBHOTOYHBIX U3MEPEHUM.
15 | IlousTHE O Bece U3MEpEHHUs. OIIK-4 31
16 | BecoBoe cpennee uiam o0mas apudmMeTndeckas cepe/inHa. OIIK-4 31




17 | Beca He3aBHCHMBIX H3MEPEHHI U UX CBOWCTBA. OIIK-4 31
18 | Cpennss kBagpaTHdecKas IOTPENTHOCTh €TMHUIIBI Beca. OIIK-4 31
19 | CgoiicTBa YKIIOHEHHUN HEMOCPEICTBEHHO U3MEPEHHBIX BenuuuH oT | OIIK-4 31
uX 00mIel apuMEeTHIeCKON CepeINHBI.
20 | Cpennsts  kBagpaTHdecKas IOIPENIHOCTh equHMIBl  Beca, | OIIK-4 31
BBIP@)KEHHAs! Yepe3 HCTUHHBIE MOTPEITHOCTH.
21 | Cpennsis  KBaapaTudeckas IMOTPEIIHOCTh eOWHUIBI  Beca, | OIIK-4 31
BBIp@XCHHASI Yepe3 YKIOHEHHSI OT BECOBOTO CPETHETO.
22 | Cpennsisi KBaapaTuyeckasi OrpeiHOCTh BECOBOTO CPEIHETO. OIIK-4 31
23 | Beca ¢yHKk1Mif HE3aBUCUMBIX U3MEPEHHBIX BEJIMYHUH. OIIK-4 31
24 | IlonsTue o mpsiMoii 1 oOpaTHOM 3aadyax Teopun norpemnocreit | OIIK-4 31
n3MepeHuil. [I[puHIUIPaBHBIX BIUSHUMN.
25 | CymHOCTh ypaBHHTEIBHBIX BbIYHcieHUH. Meton Hanmenpmux | OIIK-4 31
KBaJIpaToOB.
26 | Buabl yCIIOBHBIX ypaBHEHUH. OIIK-4 31
27 | CymiHocTh KOppeJIaTHOTO Croco0a ypaBHUBaHUS. OIlIK-4 31
28 | YpaBHHMBaHHE IICHTPAIHLHONU CUCTEMBI. OIlIK-4 Vi
29 | YpaBHHBaHHE I'€0JC3NICCKOTO YETHIPEXYTOJILHUKA. OIlIK-4 Vi
30 | YpaBHUBaHHE IIETIH TPEYTOJIBHUKOB MEXKTY IBYMS HCXOIHBIMH OIIK-4 Vi
cTopoHamu (6a3ucamm).
5.3.2.3. 3agaum 115l NPOBEPKH YMEHHUIi 1 HABBIKOB
Komme-
Ne Coaep:kanne — HIAK
1 | Hanmumure  dopmyny s cpemHedl  kBaaparudeckoi | OIIK-4 Vi
MOTPEITHOCTH, BBIPAKEHHOM Yepe3 HCTUHHBIC MOTPEITHOCTH
HU3MEpEHUI.
2 | PaccumnTaiiTe cpenHIO0 KBaJpaTMYECKYIO NOrpemHOCTh my | OIIK-4 Hl
¢byukiuu Buga y = l; + lp, toe l; = 5,6 m; 1= 10,5m; m1=0,05
m; m2=0,05 m.
3 | Paccunraiite cpenHIO0 KBaJpaTHYEeCKyl0 MNOrpemHocTh my | OIIK-4 Hli
nuHelHoONW (QyHKuMHM BuAa y = aily + aol, + asly , 20e a1= 2;
11=123, 55m; a» =4; |, =123, 15m; az=3; 13=122, 55m,; m;1=0,05
m; mp=0,01 m; m3=0,06 m.
4 | Hanumure GopMyity uist HaxoxaeHus obmieit apupmernueckoit | OIIK-4 Vi
CepEeHHBI.
5 Bpruncnute Beca mpeBbllIeHUMH MO Xoaam reomerpuueckoro | OITK-4 Hli
HUBEIIUPOBAHUS COOTBETCTBEHHO MIuHONU L1=5,2kM, [,=3,4KkMm,
Ls= 10,7xM, TpUHSB B KQUECTBE U3MEPECHUS C CIMHUIHBIM BECOM
MPEBBILICHUE 110 X0y JJIMHON ¢ =5KM.
6 Pesynbraram U3MEpPEHUS TOPU30HTAIBHBIX yrioB | OlIK-4 Hli
COOTBETCTBYIOT CPEIHHE KBaJIpaTHUYECKHE TMOTPEIIHOCTH: mj =
5", my = 15", m3z = 25”. BLIYMCIUTEL UX Beca, €CIA U3BECTHO, YTO
CpelHss KBaJpaTUYECKasi MOrPEelIHOCTh eMHMIIBI Beca [ =6
7 OrneHKa TOYHOCTH M3MEPEHHUs MPEBBILICHNH 10 HeBA3KaM B xoxax | OIIK-4 Hli
foi= 2mm; fro= 14mm; fa=6mm; L1=5,2xm; Ly=3.4xm; Lz=
10,7kM.
8 ITo HeBA3KaM 5-TH TPEYTOJBHMKOB LEHTPAIBHOM CHCTEMBI OIIK-4 Hli
BBIUHUCIIUTh  CPEHIOID  KBaJPaTUUECKYIO MOTPETITHOCTh
n3MepeHus yria no ¢opmyie deppepo eciau HEBSA3KH PaBHBI:
14", 35", 22", 11", 15".
9 [To HeBsi3kaM B LEMOYKH U3 4—X TPEYyroJbHUKOB BbIUUCIUTHL | OIIK-4 Hli

CPEIHIOI KBaJpaTHYECKyIO MOTPENIHOCTh U3MEPEHHs yria I0
dbopmyne deppepo ecnu HeBsi3ku paBHbl: 23", 15", 31", 12",




5.3.2.4. Tlepeuenb Tem pedepaToB, KOHTPOJIbHBIX, PacuyeTHO-rpadpuyecknx pador

Ne n
i Tema pacu€THO-Tpaduueckux padoT
VYrpouieHHoe ypaBHUBAaHUE TUMOBBIX (puryp Tpuanrymsauuu 1-2 paspsgoB (LEeHTpajbHas
1 cucremMa)
VYhpoimeHHoe ypaBHHBaHWE THINOBBIX ¢Guryp TpuaHrysimuu 1-2  paspsmoB
2 (reome3nyecKuil YeThIPEXyTOJIbHUK)
5.3.2.5. Bonpocel /Ui KOHTPOJIbHOI (pacueTHO-rpaduyeckoii) padoTsl
Komme-
Ne Conep:xkanne — HNAK
1 |B wuyem ominume CBOOOAHBIX Teone3nyeckux cereit ot | OIIK-4 31
HecBOOOIHBIX?
2 | Ilopsimoxk  (9rambl)  ypaBHUTEIBHBIX  BbIUMCIeHUH  cereit | OIIK-4 31
CTYIIEHUS.
3 | CocraB paboT Ha MepBOM JTarle ypaBHUBAHUA. OIIK-4 31
4 | CocraB paboT Ha BTOPOM dTarie ypaBHUBAHUS. OIlIK-4 31
5 | CocraB pa0boT Ha TpEThEM dTAIC ypaBHUBAHUS. OIIK-4 31
6 | B uem oriMune yIpoOILIEHHOrO YypaBHMBaHUS Treoje3ndeckux | OIIK-4 31
ceTel oT cTpororo?
7 | Hus 4ero BBITIOJIHSAIOT IIPEBAPUTEIILHOE pemenue | OIIK-4 31
TPEYTOIBLHUKOB?
8 | Kakue ycioBHbIe ypaBHEHHsS BO3HHMKAalOT — B LeHTpaibHOU | OIIK-4 Vi
cucreme?
9 | Kakue yciioBHBIC ypaBHCHHUS BO3HUKAIOT — B T'€0JIE3UYECCKOM OIIK-4 Vi
YETBIPEXYTOJIbHUKE?
10 | Kakme yciioBHbIE ypaBHEHHUS BO3HHKaoT - B 1emu | OIIK-4 Vi
TPeyroJIbHUKOB?
11 | Kakue ycioBHbIE ypaBHEHHs OTHOCAT B IEPBYIO Ipymiy? OIIK-4 31
12 | Kakue ycioBHbIE ypaBHEHHS OTHOCST BO BTOPYIO TPYIHILy? OIIK-4 31
13 | Kakue ycnoBHBIE ypaBHEHHUS! OTHOCAT B TPETHIO IPyMILy? OIIK-4 31
14 | Ins 4ero BBIMOJTHSIOT OKOHYaTEeJbHOE pemenune | OIIK-4 31
TPEYTOIBLHUKOB?
15 | Boluncienue KOOpAMHAT OINPEENIEMBIX MYHKTOB. OIIK-4 Vi

5.4. CucTeMa OlleHUBAHUS JTOCTHKEHHSI KOMIIETEHIUI

54.1. Ouemca JOCTHKCHU A KOMHeTeHIII/Iﬁ B X01€ HpOMe)l(yTOqHOi;I arTrecranumn

OIIK-4 CriocobeH mpoBOIUTHh M3MEPEHUsI U HaONMOAeHUs ,00pabaTeiBaTh M MPEICTABISATD
NOJIy4EeHHBIE PEe3yJbTaThl C MPUMEHEHHEM HH()OPMAIMOHHBIX TEXHOJIOTHUM M MPUKIAJAHBIX
armapaTHO-IIPOrPAMMHBIX CPEJICTB

WuaukaTopsl TOCTHKEHVSI KOMIIETEHITHN HoMena BOIPOCOB 1 3141
OIIK-4 pa Botp .
BOTIPOCHI TI0
BOIPOCHI K 3a7a4H K BOIPOCHI K KypCOBOM
Kog Copepxanue P P yp y
IK3aMEHY 9K3aMeHY 3auery HPOEKTY
(pabore)




31

-KJacCU(UKAMI0 HM3MEPECHUH,
OTITMOOK W3MEpeHUH u
rokKasaresei TOYHOCTH
U3MEPEHU; METO/IbI
MaTeMaTU4ecKod  oOpaboTku
reoIe3NYECKUX H3MEPEHUU U
aHaJIn3a UX NOTPEIIHOCTEN

1-30

HE
MPEyCMOTPEH

HE
MPETyCMOTPEH

vi

- NPpUMCHCHUA METOO0B
00pabOTKM M OIEHKH TOYHOCTH
pe3yJabTaTOB  T'€0JIe3UYECKUX
U3MEPEHUI C HUCIOJIb30BAHUEM
nH(})OPMALIMOHHBIX TEXHOJIOTUN

1-5

HE
MPEIyCMOTPEH

HE
HPEIyCMOTPEH

nu HIPHUKIaAJHBIX alrnapaTHoO-
POrPaMMHBIX CpeICTB B
npodeccuoHaIbHON

NS TEIIBHOCTH.

H1

- TPaMOTHO, JIOTUYHO BBIAECIATH,
aHAIIU3UPOBATh M  OLICHUBATH
Cl1y4aiiHbIe MOTPELIHOCTH
reofe3u4eCKUX HU3MEPEHHH C
IIPUMEHEHUEM
UH()OPMALMOHHBIX TEXHOJIOTUH U
IIPUKJIAAHBIX araparHo-
IIPOrpaMMHBIX CPEICTB

6-17

HE
PELyCMOTPEH

HE
HPEIyCMOTPEH

54.2. Ouemca JOCTHIKCHUSA KOMHeTeHHHﬁ B X0/1€¢ TCKYHICro KOHTPOJIA

OIIK-4 Cnioco0GeH npoBOIUTh U3MEPEHUS U HAOII0AeHUS ,00pa0aThIBaTh U NPEACTABIATH

IMOJIYUYCHHBIC PE3YJIbTAThI C MPUMECHCHUEM I/IH(I)OpMaHI/IOHHBIX TEXHOJIOTHH U IIPUKIIAAHBIX
almnapaTHoO-IporpaMMHLBIX CpCACTB

Nunnkatopsl noctrkenus kommeteniuu OIK-4

Howmepa Bonpocos u 3a1a4

3aJa4u JUIS
BOIPOCHI
BOTIPOCHI IPOBEPKU
Kon Conepxanue TeCTOR YCTHOTO -
MEHUN U
ompoca y
HaBBIKOB
-KJIacCU(UKAIIMIO  HM3MEPCHUH, OIIHUOOK
W3MEPEHUI W TOoKaszaTejlell TOYHOCTHU
o N 1-8, 10, 12- 1-9; 12; 15-
31 | u3amepeHuid; MeETOIbl  MaTeMaTUYEeCKOU 15 29-93 27
00pabOTKH Te0e3NYCCKUX M3MEPEHHUI U 28.31 36, 41
v ) 1
aHalan3a WX TMOTPEIIHOCTEN
- TPUMEHEHUS METOJIOB 00paboTKH u
OLIEHKU TOYHOCTH pe3yNbTaToOB
reoe3M4eCKUX U3MEpEeHUN C
P 9,11, 16, 17, 10; 11; 13; 14
V1 | ucononb3oBaHHEM MH(OPMAITMOHHBIX 21 24-27 33-| 14: 28-30 ;
TEXHOJIOTUN U MPUKIIAJTHBIX allllapaTHO- 35' 38 ’ ’
1
MPOTPaMMHBIX CpelCTB B
MpoQeCCUOHALHON IESITETLHOCTH.
- TPaMoOTHO, JIOTHYHO BBIJIENATD,
AHATM3UPOBATh M OIICHUBAThL CIy4dailHbIe
HOT'PEIIHOCTH I'€0Ae3NYECKUX U3MEPEHU C
HI P A P 18-20, 32, 2:3:5.9
MPUMEHEHHEM WH(POPMAITMOHHBIX 37 39 40
TEXHOJIOTUH W TIPHUKIAJHBIX armnapaTHo-
MPOTPaMMHBIX CPEJCTB




6.1. Pexomenayemasi autepatypa

. Y4eOHO-MeTOAMYECKOEe M MH(OPMAIIHOHHOE o0ecnevyeHne T CHUNINHBI

bubnuorpaguyeckoe onucanue

Tun uzpanus

Bun yuebnoit
JUTEPATYPHI

['mpmiGepr M. A. T'eonesust : YueOnuk .— Hanpuuk :
00O "Hayuno- uznarenbckuii neatp MHOPA-M", 2016
— 384 ¢. — A CTYIEHTOB BBICIIUX YYEOHBIX
3aBegennit .— ISBN 978-5-16- 006351-5 . [DU] [BBC
3HaHUYM]| —
<URL:https://znanium.com/catalog/document?id=16608
9>,

YyebHoe

OcHoBHas

[Tonmeno B. JI. Teopuss maremaTuueckoit oOpabOTKH
TeoJIe3NYeCKUX H3MepeHuil: ydebHoe mocobue: [B 3
vactsix| / B. 1. Tlomeno, M. B. Baneesa; Boponexckwuii
roCyapCTBEHHbIN arpapHblii yHUBEpCUTET - BopoHex:
Boponexcknit rOCyJ1apCTBEHHBIN arpapHbId
yauBepcuteT, 2015 Y. 2: OueHuBaHuEe pe3yIbTaTOB
reoJIe3nYeCKUX U3MEPEHUN U UX

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

YyebHoe

OcHoBHas

[Toneno B. JI. Teopus maremaTuueckoil 0OpabOTKH
TeoJIe3NYeCKUX H3MepeHuil: ydebHoe mocobue: [B 3
vactsix| / B. 1. Tlomeno, M. B. Baneea; Boponexckwuii
TOCYJapCTBEHHBIN arpapHblii YHHUBEPCUTET - BopoHex:
Boponexcknit roCy/1apCTBEHHBIN arpapHbIi
yauBepcuteT, 2012 - Y. 1: MaremaTtuveckue U
METPOJIOTHYECKHE OCHOBBI 00pabOTKH Te0/Ie3UYeCKUX
n3MepeHuil. OneHUBaHHE pE3yNbTaTOB M3MEPEHHH ¢
MO3UIMIA JIETEPMUHUPOBAHHOTO Tmoaxonma - 138 c.
<URL:http://catalog.vsau.ru/elib/books/b109521.pdf>

YyebHoOE

OcHoBHas

IMoknan I'. T'., 'punnes C. I1. I'eonesust: yue6. mocobue
JUTs CTYZIeHTOB By30B / BopoHex. roc. arpap. yH-T - M.:
AxkanemunueckuiilIpoexr, 2007 - 591 c.

YyebHoe

JlommomauTebHAS

Teopust 06pabOTKH reoie3nIecKiX n3MepeHnil. Pemenne
3a/1a4 10 TEOPUH MOTPELIHOCTEN U3MEpPEHUI
[OnexTpoHHEBIH pecypc] : METOAMYECKUE YKa3aHUs 110
OCBOEHUIO JUCLMILUIMHBI ¥ BHIIIOJHEHUIO JIAOOPATOPHBIX U
CaMOCTOSITENbHBIX PA0OT : Ul CTYAEHTOB OUYHOI'O U
3a04HOTr0 OTJEJICHUN, 00Y4aOLIUXCs 110 HAIIPABJIECHUIO
nojaroroBku 21.03.02 "3emiueycTpoiicTBo u kagacTpbl" /
Boponexckuii rocy1apCcTBEHHBIN arpapHblii YHUBEPCUTET,
dakynbTeT 3eMIIeYCTpOicTBa U KagacTpoB, Kadenpa
reogesuu ; [coct.: M. B. Baneesa, E. B. Kynukosa] .—
OnexTpoH. TekcToBbie AaH. (1 daiin : 2596 K6) .—
Boposnex : BopoHEKCKII TOCYyIapCTBEHHBIN arpapHbId
yHuBepcuteT, 2024 .— 3aryiaBue ¢ TUTYJIBHOTO dKpaHa
— Pexwum noctyna: 1151 aBTOpU30BaHHBIX MOJIb30BaTENEH
.— TexcroBsrit daitn .— Adobe Acrobat Reader 4.0 —
<URL :http://catalog.vsau.ru/elib/metod/m8635.pdf>.

Metoanueckoe

HononuurensHas



https://znanium.com/catalog/document?id=166089
https://znanium.com/catalog/document?id=166089
http://catalog.vsau.ru/elib/books/b83915.pdf
http://catalog.vsau.ru/elib/books/b109521.pdf
http://catalog.vsau.ru/elib/metod/m8635.pdf

Teopust 00pabOTKH Tre0e3NISCKIX U3MEPECHU.
BerancnurensHas 00paboTka ceTeit TpHaHTyIAIUN 2-TO
paspsina [OneKTpoHHBINA pecypc] : METOInYeCKUe
yKa3aHHs 0 OCBOCHUIO AUCUUILTUHBI U BHITIOJHEHHUIO
pacdeTHO-TpaUIECKUX U CAMOCTOSITEIILHBIX pa0OT : IS
CTY/IGHTOB OYHOTO ¥ 3a09HOTO OTJIEJICHUH, 00yJaromuXcs
0 HanpasJieHHo noArotoBku 21.03.02
"3emiieycTpoiicTBO 1 KanacTpbl" / BopoHexxckuii
roCyJapCTBEHHBIN arpapHblil yHUBEpcUTET, DaKylIbTeT
3eMJICYCTPONCTBa M KaaacTpoB, Kadenpa reoaesun ;
[cocT.: M. B. Baneesa, E. B. KynukoBa| .— D1eKTpoH.
TekcroBbie AaH. (1 daiin : 3084 KO6) .— Boponex :
BopoHexckunii rocy1apCTBEHHBIN arpapHbIA
yHUuBepcuTeT, 2024 .— 3arnaBue ¢ TUTYJIBHOTO 3KpaHa
.— Pexxum noctyma: ajsi aBTOpU30BAHHBIX
nojb3oBareneii .— TekcroBbii daiiin .— Adobe Acrobat
Reader 4.0 —

<URL :http://catalog.vsau.ru/elib/metod/m8634.pdf>.>.

Metoanueckoe

JlononautenpHas

Bectauk BopoHexkckoro rocy1apcTBEHHOTO
arpapHOTo YHUBEPCUTETA: TEOPETUUECKUN U
Hay4YHO-TIPAKTUYECKUIT )kypHai / BopoHex. roc.
arpap. yH-T - Boponex: B'AY, 1998-

[Tepuoanueckoe |JlonosHUTEIbHAS

['eome3uss u kaprorpadusi: Hay4yHO-TEXHUYECKHH WU
HPOU3BOCTBEHHBIN JKypHan / yupenutens : ['nmaBHOe
yhpaBlieHHe Teole3uu u kaprorpapum - Mocksa:
['ocynmapcTBeHHBIN KapTorpaguueckuii u
reojie3ndeckuii neHTp, 1956-

Ilepuonnueckoe

JlomomauTeIRHAS

['eonpodu: HAyUHO-TEXHHUUECKUI XKYypHAI 10
reoie3uu, Kaprorpaduu U HaBUraluu /
Nudopmanumonnoe arenrctso "I'POM" - Mocksa:
IIpocmekr, 2011

[Tepuoanueckoe |JlononHuTeIbHAS

10

Mopgenn #  TEXHOJOTUU
(perMoOHANIBHBIA  aCMEeKT)
u3anue] / YUPEUTEN
TOCYIApCTBEHHBIA  arpapHbIi
Boponex : Boponexckuit

rOCyJapCTBEHHBIN arpapHblii ynusepcutet, 2015-

npUpoa000yCTpoiicTBa

[Hay4yHOE NEPUOAUUYECKOE
Bopounexckuit

YHUBEPCUTET . —

Ilepnoanueckoe

JlomomHATEIRHAS

6.2. Pecypcobl cetn UHTEpHET

6.2.1. DJeKTpOHHBIe OMOJIMOTEYHbIE CHCTEMbI

Hassanue

Pasmemenue

OBC «Jlanpy»

http://e.lanbook.com

9BC «Znanium.com»

http://znanium.com

ObC «Hammonansusiii nudposoit pecype «PYKOHT»

http://rucont.ru/

Hayunas snexrponnas 6ubnmoreka ELIBRARY.RU

www.elibrary.ru

Hammonanwsnas snextponHas o6ubnuoreka (HOB)

http://a36.pd/

OnekTpoHHble HH(popMannoHHble pecypcsl  DPI'BHY

MHCXDB (TepMuHan yJ1aJaeHHOro AOCTYMa)

http://www.cnshb.ru/terminal/

OnextponHas 6ubnmmorexka BI'AY

http://library.vsau.ru/

IOPAUT

http://www.biblio-online.ru/

IPRbooks

http://www.iprbookshop.ru/

CnpaBquaﬂ ImpaBOBas CHCTCMa KOHch'IBTaHTHJIIOC

B HUuTpacetn

CnpaBounas IlpaBoBas Cucrema Kouncynsrantllmtoc
(nenoBble OyMaru, cieUaIbHBIN BBITYCK)

B HUuTpacetn



http://catalog.vsau.ru/elib/metod/m8634.pdf
http://e.lanbook.com/
http://znanium.com/
http://rucont.ru/
http://www.elibrary.ru/
http://www.cnshb.ru/terminal/
http://library.vsau.ru/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/

6.2.2. IIpodeccnonanbubie 6a3bl JAHHBIX U HHGOPMANIMOHHBIE CHCTEMBI

No HazBanue AJipec moctymna
Enunas MEKBEIOMCTBEHHAsI
1 |urdopManmoOHHO—CTATHCTUYECKAS https://fedstat.ru/

cucrema

ba3a naHHBIX OKa3arenen
MYHHLIUTNATBHBIX 00pa3oBaHuit

http://www.gks.ru/free_doc/new_site/bd_munst/m

unst.htm

baza nauapix ®AOCTAT

http://www.fao.org/faostat/ru/

ITopran oTKpBITHIX JaHHBIX PD

https://data.gov.ru/

[Toprain rocynapcTBEHHBIX yCIyT

https://www.gosuslugi.ru/

Enunas uHpOpManuoHHas cucremMa B
cdepe 3aKyroK

http://zakupki.gov.ru

OnexkTpoHHbIN cepBuc "IIpo3paunsbrit
ouznec"

https://pb.nalog.ru

CrpaBouHas npaBoBas cucteMa ['apaHat

http://ivo.garant.ru

CnpaBoyHasi mpaBoBasi CUCTEMaA
Koncynprant [Imroc

http://www.consultant.ru/

10

Pocpeectp: [lyOnuunas kagactpoBas
KapTa

https://pkk5.rosreestr.ru/

11

DenepalibHas TOCYJApCTBEHHAs CUCTEMA
TEPPUTOPUATBHOTO TUIAHUPOBAHUS

https://fgistp.economy.gov.ru/

12

ArpapHhas poccuiickas ”HPOPMaIMOHHAS
cucrema.

http://www.aris.ru/

13

WudopmanmonHas cuctema no
CEJIbCKOXO3SIICTBEHHBIM HayKaM U
TEXHOJIOTUSIM

http://agris.fao.org/

6.2.3. CaiiTbl U1 HHPOPMALMOHHBIE TOPTAJIbI

Hassanue

Pasmemmenue

Bece 'OCTrl

http://vsegost.com/

[Mpodeccuonanbuas 6a3a JaHHBIX
«lybnuyHast KajacTpoBas KapTa»

https://pkk5.rosreestr.ru/

OdunmanbHbIi cauT

"KoncynbTant [Troc"

KOMIIaHHH|

http://www.consultant.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. MaTepuaJibHO-TEXHMYECKOE U IPOrPaMMHOe obecnedyeHue U CHUIITUHbI

7.1. IlomenieHus 1Jisi BeJeHUs1 00pa3oBaTeIbHOIO Mpouecca U 00opyl0BaHue

7.1.1. JIasi KOHTAKTHOI1 padoThI

HawnmeHoBaHue MOMEIICHUI TSl TIPOBEJICHUS BCEX BHIIOB
y4eOHOU AESITEeIBHOCTH, IPEyCMOTPEHHON YU4EOHBIM
IJIAHOM, B TOM YHUCJIC TIOMEIICHUS )11 CAMOCTOSITCIIBHOMN
paboTHI, ¢ yKa3aHWEM TepEedHsT OCHOBHOTO 000pyIOBaHMUS,
y4eOHO-HarJ IS THBIX TTIOCOOUH U UCIIOIB3YEMOT0
MPOrpaMMHOT0 00eCTICUeHUS

Anpec (MECTOIOIOKECHIE ) TIOMEIICHHI TSI
MIPOBEICHHSI BCEX BHUJIOB YIEOHOM
JIEATSIILHOCTH, TIPEAYCMOTPSCHHOMN

y4eOHBIM TUTAHOM (B CITydae peaar3aliu
00pazoBaTeILHOM MPOTPaMMEI B CETCBOM
(hopMe TOTIOTHUTEIHHO YKa3bIBACTCS
HAaUMEHOBaHUE OPraHU3aIuK, C KOTOPOH
3aKJII0YCH TOTOBOP)

Aynuropuu s yaeOHOU pabOoTEHI.

Komrutekt yueOHON MeOenu, Ipe3eHTAIMOHHBIN KOMIUIEKC
(ucmonp3zyeMoe nporpamMmmHoe obecrnieuenne: MS Windows /
Linux, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Slunexc bpaysep / Mozilla Firefox /
Internet Explorer), neMoHCTpalimoHHOE 000PY/I0BaHHE U
yueOHO-HarJsIHbIE IOCOOUs: JOCKA MAarHUTHAS
Aynuropuu s yaeOHOU paOoTEHI.

Komrutekt yuebHort mebenu, KK teneBusop, MmapkepHas
JIOCKa, IEMOHCTPAIMOHHOE 000py/I0BaHUE U Y4eOHO-
HaTJISAHBIE TTOCOOUs, JabopaTopHOE 000pyIOBaHHE,
KOMITBIOTEPHAS TEXHUKA C BO3MOKHOCTBIO MOAKITIOUEHHS K
cetn "HHTepHeT" M 0oOecriedeHneM JOCTyma B
AIIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENBHYIO CPENy,
UCIIOJIb3yeMoe rporpaMmHoe obecrieuenue MS Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, SIunekc bpaysep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

Aymutopuu Juis yaeOHOU paboThI.

KomrmekT yuebHoi Mebenu, JeMOHCTPalHOHHOE
000pyZ0oBaHNE U yueOHO-HATISIIHBIE ITOCOOUS: TOCKa
MarHuTHas, 1abopaTopHoe 000pyAOBaHKE: IMHENKA
JpoOsIiieBa, mIaHUMETP, KYpBUMETP

Aynuropuu s yaeOHOU paboTEHI.

Kommiekt yueOHoi MeOenn, 1eMOHCTPalHOHHOE
00opyJi0BaHNE U Y4eOHO- HATJISITHBIE TTOCOOUSI:
reojie3sudeckue mprubops! ( TEOI0IUT, HUBEIHP,
3IIEKTPOHHBIA TaXEOMETP, JIEKTPOHHbIH HUBEIUP,
Ja3epHBIN JTAIbHOMED, CITyTHUKOBAS amnmaparypa,
paguocucTeMa), JJabopaTopHoe 000pyAOBaHUE: IITATHUBHI,
peiika HUBEIUpHasl, JIEeHTa 3eMJIeMepHasi, Oammax
HUBEIUPHBIN, THMHEHKa [[poOsimeBa, miIaHUMETPHI.
Aymuropuu Juis yaeOHOU paboThI.

KommiekT yuebHoii MmeOesin, MarHuTHas 10CKa,
JE€MOHCTPaLMOHHOE 000pyI0BaHKE U yueOHO-HATJIAJHbIE
MOCcOoOMs: TOCKa MarHUTHAs, 1JabopaTopHOe 000pyI0BaHHE:
nuHelka JpoObliieBa, IiaHUMETP

394043, BopoHexckasi 00JacTh, T.
Boponex, yn. Jlomonocosa, 811, kopr.1.
ayn. 217,222,225

394043, BopoHexckas 00J1acTh, T.
Boponex, yn. Jlomonocosa, 811, kopr.1.
ayn. 227,228

394043, Boponexckas 005acTs, r. Bo-
poHex, yi. JJomoHocoBa, 811, kopr.1. aya.
223, 224, 226, 229, 230

394043, Boponexckas 00J1acTh,
r.Boponex, yn.Jlomonocona, 811, kopm.1.
ayn. 120

394043, BopoHexckast 0bnacTs, T.
Boponex, yi. Jlomonocosa, 811, kopr.1.
ayn. 210




7.1.2. {5 caMOCTOATENbLHOI padoThl

HanmenoBanme oMeIIeHui I IIPOBEICHNS BCEX BHIOB
y49e0HO! AeSITeTHHOCTH, IIPETyCMOTPEHHON yIeOHBIM
TUTAHOM, B TOM YHCJI€ TIOMEIICHHS JJISl CAMOCTOSATENEHON
paboTHI, ¢ yKa3aHWEM TIepEdHsT OCHOBHOTO 000pyIOBaHUS,
y4eOHO-Har IS THBIX TTOCOOWH M UCIIOTB3YeMOT0
MPOTrPaMMHOTO 00eCIeUeHHSI

Anpec (MeCTOTIONOKECHHE) IIOMEIIICHUH JITs
MIPOBEICHHSI BCEX BHUJIOB YIEOHOM
JIeSTEIIbHOCTH, TIPEAYCMOTPEHHOMN

y4eOHBIM TUTAHOM (B CITydae peaar3aliu
00pazoBaTeILHON MPOTPaMMEI B CETCBOM
(hopMe TOTIOTHUTETHHO yYKa3bIBAETCS
HAaUMEHOBaHUE OPraHU3aIuK, C KOTOPOK
3aKJII0YEH JI0TOBOP)

TToMereHus AJ11 CaMOCTOSITENTLHOM paOOTEHI.

KowmmexT yae6HoU Mebenn, XKK TeneBnuzop, mapkepHast
JOCKa, IEMOHCTPAalMOHHOE 000pyI0BaHUE U y4eOHO-
HaTJIsHBIE TOCO0us, JabopaTopHOE 000py/IOBaHHKE,
KOMITBIOTEPHASI TEXHUKA C BO3MOXKHOCTBIO TIOAKITFOUCHUS K
cetn "HHTepHeT" M 0oOecniedeHneM JOCTyma B
ANEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpey,
HCIIONB3yeMoe TIporpaMMHoe obecriederrne MS Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, SAumexc bpaysep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

[HomemeHus st cCaMOCTOSTENEHOW PaOOTHI.

Komriekt MC6CHI/I, KOMITBIOTCpHAsA TECXHUKA C BBIXOAOM B
JIOKaJbHYIO CeTh U IHTEpHET, C JOCTYIIOM K CTIPAaBOYHBIM
CHUCTeMaM U POoQeCCHOHATFHBIM 0a3aM JTaHHBIX,
QJICKTPOHHBIM y‘Ie6HO-MeTOI{I/I‘ICCKI/IM MaTtcpuaiam,
OMONIMOTEYHOMY AJEKTPOHHOMY Katajory, DBbC, k
AIIEKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTeNILHOI cpejie,
UCIIOJIb3yeMoe IporpaMMHoe odecnieuenne: MS Windows /
Linux, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Annexc bpaysep / Mozilla Firefox /
Internet Explorer

394043, BopoHexckast 001acTh, T.
Boponex, yn. Jlomonocosa, 811, kopr. 1.
ayn. 227,228 (¢ 16 70 20 4.).

394043, BopoHexckas 00J1acTh, T.
Bopouex, yi. JlJomoHocoBa, 811, kopr.1.
ayna. 119

7.2. IlporpaMMHOe obecrevyeHHe

7.2.1. TlporpaMMHoOe oOecnedeHHe 00IIEro HA3ZHAYEHUS

Ne Ha3zBanue Pazmemenne

1 (L)il'rlfulz(ajLII/IOHHLIe cucrembl MS Windows / Linux (ALT K 5 nokaisioi cetn BLAY
MMaketsr opuchsix npunoxenuit Office MS Windows / .

2 OpenOffice / LibreOffice TK B okanbroit cern BIAY

3 [Mporpammer i ipocmotpa ¢aittos Adobe Reader / DjVu K & ftokaibioii cett BLTAY
Reader

4 Bbpaysepst Google Chrome / Mozilla Firefox / Internet K 5 nokaisioi cetn BLAY
Explorer

5 | AutuBupycHas mporpamma DrWeb ES [1K B nokanbHo#t cetu BTAY

6 |[Iporpamma-apxusarop 7-Zip [1K B nokanbHo#t cetn BTAY

7 |MyneTMenna npourpeiBarens MediaPlayer Classic 1K B nokansHo# cetn BIAY

8 |Ilmardopma onnaitH-o0y4eHus eLearning server [1K B moxanbno# cetn BIAY

9 |Cucrema xommbioTepHOTO TectupoBanusi AST Test [1K B mokanbHoO# cetn BITAY




7.2.2. Cnenuuaju3upoBaHHOE TNPOrpaMMHOe oOecrneyeHHe

Ne HasBanue Pasmemenue
1 | Teoundopmannonnas cucrema ObjectLand I1K B siokansHO# cett BITAY
2 | UnrerpupoBannas cpeaa paspaborku Android Studio 1K na xadeape BXKJ]
3 OO6naynasi mporpaMMa JJisi YIpaBICHUS MPOCKTaMH [IK B nokanbHoO# cetn BI'AY
Trello
4 | Haker cratucruyeckoi 00paboTku paHHBIX Statistica I1K B nokansHO# cetu BITAY
5 | Inardopma 1C v7.7/8 [IK B nokanwsHO# cetnt BTAY
6 | TIIII s pereHust 3a1a4 TEXHUYECKUX BBIYUCICHHUM
Matlab 6.1/ScilLab 1K Ha xadeape DNeKTPOTEXHUKH
7 | IlporpamMma pacuera u npoektupoBanus APM
WinMachine I1IK B nokanwsHOM cetn BITAY
8 CucremMa aBTOMAaTU3UPOBAHHOTO MPOCKTUPOBAHUS U
yepuenus Autocad I1K B nokanbHOi cetu BI'AY
9 Cucrema koMibroTepHo# anreopsr Mathcad 1K B nokansHOM cetn BCAY
10 Cpena nporpammupoBanus Microsoft Visual Studio
(msdn) 1K B nokanbHOM cetn BIAY
11 | LHudposas pororpammerpudeckas cucrema Photomod [IK B nokanwsHoit cetnt BTAY




8. MexaucuuIInHapHbIe CBS3U

Hucuunnnnaa, ¢ KOTOpOn Kadenpa, na kotopoii mpenoaercs Tlonmuce
HEOOXOMMO COTJIaCOBaHHE JUCIUATIIINHA 3aBEYIOIIETO
Kadenpoi
I'eonesust Kadenpa reonesun
a (benp a COTJIaCOBaHO
I'eonesnueckue paboTHI MIPU Kadenpa reonesun
COIJIaCOBaHO

3EMJIEYCTPONCTBE




JIucT mepuoguYecKMX NMPOBEpPOK padoveil mMporpamMmel
¥ nHGOpManus 0 BHECEHHbIX H3MEHEHUAX

[Torpe6GHOCTH
HomxHOoCcTHOE B KOPPEKTUPOBKE
JU1IO, Jlata yKa3aHueM WNndopmanins 0 BHECEHHBIX
MPOBOAMUBIIIEE COOTBETCTBYIOILIUX HW3MEHEHUSX
MPOBEPKY: paszaenoB paboueit
®.N.0., MpOrpaMMBbl
JIOJKHOCTh
1 2 3 4
3aB. xadempoi IIporokon Nel0 or| PaGodas nmporpamma Her
reoJIe3uu 20.06.2025r. aKTyaJu3MpoBaHa Ha

Kynukosa E.B.

2025-2026 y4eOHbIN TO
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