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PabGouass mporpamma pazpaborana B cooTBeTcTBHH ¢ DenepalbHBIM TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHIAPTOM BBICIIETO 0Opa30BaHus MO HarpaBiieHUIo noaroroBku 21.03.02
«3emyIeyCTpOMCTBO M KajgacTpbl» (ypoBeHb OakallaBpuara) YTBEPKICHHBIM MPUKA30M
Munucrepcra ob6pazoBanusi u Hayku Poccuu Ne 978 ot 12.08.2020 r. u 3aperucTpupoBaHHBIM B
MunuctepcrBe roctunuu Poccuiickoii @enepanmu 25.08.2020 r., peructpaiioHHBI HOMED
No59429.

PabGouast mporpamma yTBepiKaeHa Ha 3acelaHMM Kadeapsl MEITUOpaluy, BOJOCHAOKEHUS U
reoge3uu (mpotokon 10 ot 23.06.2021 r)

3aBenyrommii kageapoi (I'naanes B.B.)
IIOAIINCH

Pabouas nporpaMma peKOMEHI0BaHa K UCIOJIb30BAHUIO B Y4€OHOM MPOLIECCe METOUUECKOM
KoMUCcHeN pakynapTeTa 3emiieycTpoiicTBa u kagacTpoB (mpotokon Ne 11 ot 24.06.2021r.).

-
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IIpencenaresb MeTOAMYECKOM KOMUCCUM___—* o dree 4 (Bukun C.C.)
IIOAIINCH

PenenzenT padoueid mporpaMMsbl KaHIUJAT SKOHOMHUYECKUX HAyK, HAYaJIbHUK OTACIa
3eMJICYCTPOMCTBA, MOHUTOPHHTA 3eMeJIb U KaJaCTPOBOW OIICHKU HEJABUKHUMOCTH Y IIPaBIICHUS
Pocpeectpa o Boponexckoii obmactu Kamadbyxos I'.A.



1. O01masi xapaKkTepUCTUKA AUCHUTINHBI

1.1. Ileap THCHUILINHDBI

Heablo kypca sBIseTcss 00EClEUEHHE CTYJIEHTOB HEOOXOJAUMBIMU TEOPETHYECKUMU
3HAHUSIMU U MPAKTUYECKUMH HaBbIKaMU B OOJACTH TEOPUU BEPOSITHOCTEH, MareMaTH4eCKOU
CTaTUCTHUKH, METOJa HAMMEHBIIMX KBAJpaTOB, MPUMEHSEMBIX IMpU 00pabOTKe pe3yiIbTaToB
re0JIe3NYECKUX M3MEPEHHI B I'€0JIe3MYECKUX CETSAX Pa3HbIX KJIACCOB TOYHOCTH; NMPUMEHEHHE
MOJIYYEHHBIX 3HAaHUHU JUIS pEHIeHUs] IPAKTUYECKHUX 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
MaTeMaTH4eCKOil 00pabOTKM Teo[e3MYecKuX H3MEepeHHil Ha mnpakTtuke. [laTe 3HaHUA 00
COBPEMEHHBIX METOJIaX, NPUMEHAEMBbIX JUIS OLEHUBAHUS TOTPEIIHOCTH T'€0Ie3UUEeCKUX
W3MEPEeHHII Ha MECTHOCTHU, BBITIOJHSIEMBIX TMPHU MPOU3BOJCTBE CHEMOYHBIX PabOT M pEIICHUU
CIIeIMATBbHBIX MH)KEHEPHBIX 3aJ]ad, TaK Kak JII0Oble M3MEpPeHHs, Kak Obl TIIATEJIHLHO OHH HE
BBITIOJTHSUIHCH, COTIPOBOXKAAIOTCS HEM30€)KHBIMH TOTPEITHOCTSIMHU.

1.3. IlpeaMeT AMCUMTLITHHBI

IIpeanMeToM [UCUUIUIMHBI SIBJSETCS TEOPETUYECKHUE W NPAKTHYECKHUE METOIBI

MaTeMaTH4eCKO 00pabOTKHU Ie01e3NIeCKUX H3MEPEHU.
1.4. MecTo TMCHUILIMHBI B 00pa30BaTe/IbHOIl MporpamMmme

MecTo AUCHUIUIMHBI B CTPYKType oOpasoBarenbHO mporpammbl. 51.0.23 «Teopus
00pabOTKM TeO0Je3MYEeCKUX HM3MEPEHHI» BXOAUT B BapUaTUBHYIO YacTh 005S3aTebHBIX
mucuurnauH brok 1. ucuumiunel (MOLynn), u3ydaercs B 4 ceMecTpe Ha OYHOM OTIEICHUU U
Ha 3 Kypce 3a04YHOr0 OTJIeJICHUS.

1.5. B3aumocBA3b C 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

Komnerenuus

HHI{HKaTOp JOCTHXKECHUA KOMIICTCHIMH

Konx

Conep:xkanne

Konx

Coaep:xkanne

OIIK-4

Crnioco0OeH MpoBOAUTH U3MEPEHUS U
HaOIr01eHUs, 00padaThIBaTh U
MPEACTABIIATH MOJTyYCHHBIC
pe3yabTaThl C MPUMEHEHHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTUH U
MPUKJIAHBIX aIllapaTHO-
MPOTrPaMMHBIX CPEJICTB

-KJTacCU(UKAINIO  W3MEPECHUH,
OIIMOOK M3MEpeHHI u
MoKasareyneu TOYHOCTH
U3MEPEHUI; METO/IbI
MaTeMaTHU4eCKOn 06paboTku
reoJIe3UUYEeCKUX HU3MEpEeHUl U
aHaJIn3a UX MOrPeITHOCTEN

- MPUMEHEHHUS METOJOB
00pabOTKM U OIIEHKH TOYHOCTH
pe3ynbTaToOB reoe3NIeCKUX
U3MEPEHUN C UCIOJIb30BAHUEM
WH(QOPMALIMOHHBIX TEXHOJOTHIl
U TOPUKIAJHBIX  aIapaTHo-
MIPOTPaMMHBIX CpenCTB B
npodeccuoHaIbHON
NesITeIbHOCTH.

- TPaMOTHO, JIOTUYHO BBIIEIIATS,
aHAIU3UPOBATh M  OLCHMUBATH
ClIy4aiiHble MOTPELIHOCTU
reofe3u4eCKUX M3MEPEHUN ¢
IIPUMEHEHNEM HUH(OPMAIIMOHHBIX
TEXHOJIOTUI U NPUKIAJHBIX
anmnapaTHoO-IIPOTPAMMHBIX
CPEICTB

Oobo3nauenue 6 maonuye: 3 — odyuaowulics 00adceH 3Hamv. Y — o0Oyuarowuiicsi 00JHCeH
ymems,; H - o6yuarowuiics 00asicer umems HAGbIKU U (UAU) ONbIIN OesAMENbHOCHIU.




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 44,75 44,75
O6m1as camocTosiTebHas padbora, u 63,25 63,25
KonraktHas paboTa rnpu mpoBeACHUU YU€OHBIX 3aHSATHH,
B 44,00 44,00
JIEKIIUU 14 14,00
MPAKTUYECKHE 3aHATHS, BCETO - -
13 HUX B ()OpME MPAKTHUYECKON TOJTOTOBKU -
1abopaTopHbBIE pabOThI, BCETO 30 30,00
13 HUX B ()OpME MPAKTHYECKON TOJATOTOBKU -
WHIBUIYATbHBIC KOHCYIBTAIIMH TTPH BBITTOJIHEHUT
KYpPCOBOT'O IPOEKTA ]
WH/IUBUyAJIbHbIC KOHCYJIBTAIIUH ITPH BBITIOJTHCHUH
KypcOBOI pabOThI )
S;\ﬁ;;(jﬂ;enmaﬂ paboTa TpU TPOBEACHUH YYCOHBIX 45,50 45,50
KoHTakTHass pabora mpu NPOBEICHHU MPOMEKYTOUHOU 0.75 0.75
aTTeCTalluu 0OyJarommxcs, B T.4. (4) ' ’
IpyNIOBbIE KOHCYJIbTAllUU 0,50 0,50
KypcoBasi paboTa -
KYPCOBOM IPOEKT -
JK3aMEH 0,25 0,25
3a4eT ¢ OLICHKOU - -
3ayer - -
CamocrosiTenbHast ~ paboTa  HpU  MPOMEKYTOUHOM 17.75 17.75
aTTecTaluy, B T.4. (4) ’ ’
BBINTOJIHEHNE KYPCOBOTO IPOCKTA - -
BBITIOJTHEHHE KYPCOBOM pabOThI - -
IMOATOTOBKA K DK3aMEHY 17,75 17,75
ITOATOTOBKA K 3a4€TY C OIIEHKON - -
MOITOTOBKA K 3a4eTy - -
dopma MNPOMEKYTOUHOM arrecTauu (3auéT,3a4eT C
OLIEHKOM, 9K3aMeH, 3alliuTa KypcOBOIO  IPOEKTa | 3K3aMeH 9K3aMeH
(paboTsl))




3.2. 3aouHas ¢popMa 00yUeHUsT

Iloka3zaren K)épc Bcero

OO1m1ast TpPyA0EMKOCTB, 3.€./4 3/108 3/108
OO0mast KoHTaKTHas padora, 4 10,75 10,75
OO6mmas camocrosiTenspHas padora, u 97,25 97,25
KonrtakTHas paboTta nmpu npoBeieHNN YIeOHbIX 3aHATHH, B T.4. (1) 10,00 10,00
JIEKIIAU 4 4,00

IMPAKTUYCCKHUE 3aHATHA, BCCTO - -

13 HUX B OpPME MPAKTUYCCKON MOATOTOBKH - -

nabopaTopHbIe PabOThI, BCETO 6 6

13 HUX B JOPME MPAKTUYCCKOM MOATOTOBKH -

HHAUBUAYAJIbHBIC KOHCYJIbTAlUKW ITPU BBIIIOJIHCHUHU KYPCOBOI'O
ITPOCKTAa

WHIMBUIyaJIbHBIC KOHCYJIBTAIUY TIPH BBITIOJTHEHHH KYPCOBOM
paboThI

CamocrosTenbHas padoTa Npy MPOBEJICHUN YICOHBIX 3aHATUH, U 79,50 79,50

KonrtaktHas paGota mpu  MPOBENCHUHU  IPOMEKYTOUHOM

0,75 0,75
aTTectaluu o0yJyaroumxcs, B T.4. (1)

IPYNIOBHIE KOHCYJBTALUN 0,50 0,50

KypcoBasi pabota -

KYPCOBOM NPOEKT -

9K3aMeH -

3a4eT C OLICHKOU -
3a4eTr 0,25 0,25
CamocrosiTenbHass paboTa HpU MPOMEKYTOUHOW aTrTecTaluu, 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 OICHKOM,

9K3aMeH IK3aMEH
9K3aMeH, 3all[UTa KypCOBOI0 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
OO6mue cBenenust 00 u3MepeHusx ¢uzndyeckux BenuuuH. [lorpemHocTu u3MepeHuit u ux
kiaccudukamusa. OCHOBHBIE CBOMCTBaA ciydyalHbIX norpemHocteil. [lpocras apudmernyueckas
cepeauHa.
Pazoen 2. Mamemamuueckas 00padbomka pagHomouUHbvIX UsMepPeHull
Kpurepun OnEHKHM TOYHOCTH pe3yiabTaToB H3MepeHui. CpenHue KBaJIpaTUYECKue
MOTPEIIHOCTH (YHKUIUH M3MepeHHbIX BenuduH. CpeqHsist KBaJpaTudecKas MOTPeIIHOCTh apudme-
TUYECKON cepeauHbl. BeposiTHellne NOrpemHocTy U ux cBoicTtBa. CpenHsis KBaapaTuieckas
MOTPEIIHOCTh OTACIBHOTO HM3MEpPEHUs W apu(PMETHUYECKON CepeuHbl 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 KBaapaThyecKas TOTPEIIHOCTh BECOBOro cpenHero. Beca QyHkuui
HE3aBUCHMBIX M3MEPEHHBIX BelnunH. Bec obmielt apudmernueckoii cepenunpl. OeHKa TOYHOCTH O
Pa3HOCTSIM ABOMHBIX HEPABHOTOUHBIX U3MEPEHUM.
Pazoen 4. Ypasuueanue 2eo0e3uueckux cemeii C2yuieHus 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, Pacrlpeue.ne}me KOHTAKTHON M CaMOCTOSITeJIbHOM paGOTbI p1 NMOATrOTOBKE K
3aHATUAM 11O IMoaApasaejaam

4.2.1. Ounas ¢popma 00yueHus

KonrakTHas pabota
Paznensl, moapasnens AMCIUTIIINHBL CP
nexmuu | JI3 113
Pazoen 1. O6wue ceedenus 06 usmMepeHusx u ux 2 2 5
nozpeuwiHocmsax
Pazoen 2. ]Elamemamuuecmm oopadomka pagHoOmMoOUHBIX 4 10 12
uzmepenuil
Pazoen 3. {Wamemamuuecmm 00padomkKa HepasHOMOUHbBIX 4 10 12
uzmepenuil
Pazoen 4. Ypaeumiauue 2e00e3uuecKux cemeil czyuieHus u 4 8 16,5
CbeMOUHBIX cemell
Bcero 14 30 455




4.2.2. 3aounas popma oOydeHHs

KonrakTtHas pabota
Paznensl, moapa3nensl AUCIUTIIINHBL CP
nexmuu | JI3 113
Pazoen 1. Oowue ceedenus 00 usmepenuax u ux 1 ) 10
nozZpeuwtHocmax
Pazoen 2. Mamemamuueckana odpadbomka pagHomouHwvix 1 2 o4
uzmMepenHuil
Pazoen 3. Avlamemamuuecmm 00pabomKa HepaeHOMOYHBIX 1 2 o4
uzmepenuil
Pazoen 4. Ypasnueanue zeooe3uueckux cemeil czyujeHus u 1 2 215
CHEMOUHBIX cemell
Bcero 4 6 79,5

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

o0yuarmmxcst
e Tema O0BéM, 1
/' CaMOCTOSITENTLHOM VYuebHo-MeToqMuecKoe obecneueHue ¢dhopma 00yueHus
i paboTh OYHasi | 3a04Hast
I[loneno B. [. Teopus maTemMaTH4ecKoOil
00pabOTKM  TEOAEe3WYECKHX  W3MEPEeHHIA:
yuebHoe mocodbue: [B 3 wuactax] / B. ]I
Omm6xn [Toneno, M. B. Baneera; BI'AY - Boponex:
. Bopounexckuit I'AY, 2015 Y. 2: OueHuBanue
OKPYTJICHHA. .
Bimsiiiie ommGox Pe3yJILTATOB TEOAC3MIECKIX H3MEPEHHUH 1 HX 5 9
1. JR——— MOTPEIIHOCTEH HAa OCHOBE  BEPOATHOCTHBIX
APIYMEHTOB Ha npencrasnenni - 139 c.- C.41 — 50
TOUHOCTD (yHKIIHA I'mpmbepr M. A. Teomesust : Y4eOHHK .—
Hanpuuxk : OOO '"HayuyHo-u3marenbcKuil
nentp UHOPA-M", 2016 .— 384 c. — s
CTYACHTOB BLICHINX y‘Ie6HI)IX SaBe):[eHI/Iﬁ —
ISBN 978-5-16-006351-5. C. 70-80
Ilomeno B. JI. Teopus MaTemMaTHYeCKOH
00paboTKu Te0Ie3NIEeCKUX U3MEPCHUM:
OreHka TOYHOCTH yueOHOoe mocobue: [B 3 wactax] / B. ]I
2 BBIUHCIICHHUH C [Toneno, M. B. BaneeBa; BI'AY - Boponex: 6 8
' MPUOMKEHHBIMA Boponexckuit I'AY, 2015 Y. 2: Ouenusanue
YHCIIaMU PE3yJIbTATOB T'€OJC3UUECKUX M3MEPEHUN M HX
MOTPEITHOCTEl Ha OCHOBE BEPOSTHOCTHBIX
npencrasienuit - 139 ¢. C. 27 - 63
HUccnenoanue psinos .
W3MepeHii IToneno B. 1. Teopust MaTeMaTHIeCKOH
00pabOTKH reo1e3NUECKIX H3MEPEHUH:
yaebHoe ocobue: [B 3 wactsax] / B. /.
3 ITomeno, M. B. Baneesa; BI'AY - Boponex: 9 20
' Boponexckuii 'AY, 20154. 2: OnennBanue
PE3YIBTAaTOB T€OAC3UICCKUX U3MEPEHUN U UX
MOTPEIIHOCTEH HAa OCHOBE BEPOSTHOCTHBIX
npencrapinenuit - 139 c.- C. 64 - 86




No Tema O6BéM, 1
I /;1 CaMOCTOSATEIIBHON VYyeOHo-MeTouYecKOoe oOecreueHne dhopma oOyuenus
paboTh1 OYHas | 3a04HAs
Honycku nis Ilonmeno B. JI. Teopus wmaremaTuyeckoi
PEe3yNbTaTOB U3MEpeHU | 00padoTKU r€0/Ie3NIECKUX H3MEpPEHUI:
1 X (QYHKIHHA yuebHOoe mocobue: [B 3 wactax] / B. [I.
4 [Toneno, M. B. Baneera; BI'AY - Boponex: 9 20
Boponexckuit I'AY, 2015 Y. 2: OuenuBanue
pe3yJIbTaTOB T'€OAC3UUCCKUX M3MEPCHHUA U KX
MOTPENIHOCTEH HA OCHOBE BEPOSTHOCTHBIX
npenacrasnenui - 139 ¢. C. 64 - 71
IToneno B. JI. Teopuss MaremaTHyecKou
00paboTKn Ie0JIC3UNICCKUX WU3MEPCHMUIA;
YpasHuBanue yuebHoe mocobme: [B 3 wactax] / B. ]I
5 ChEMOYHBIX CETCH [Toneno, M. B. BaneeBa; BI'AY - Boponex: 2 2
' apaMeTpUIECKUM Boponexckuit I'AY, 2015 Y. 2: OuenuBanue
croco6oM pe3yIbTATOB TEOJIE3NUYCCKUX HU3MEPCHHH W WX
MOTPENIHOCTEHl HAa OCHOBE BEPOSTHOCTHBIX
npencrasnenwii - 139 c. C. 114 -118
[loneno B. [J. Teopus MaTeMaTH4YeCKOM
00paboTKHn re0JIC3UICCKUX WU3MEPECHU:
Pewenue yuebHoe mocobue: [B 3 wactax] / B. .
6 HOpMAJIbHBIX [oneno, M. B. Bameesa; BIAY - Boponesx: 2 2
' YpaBHCHIN Boponexckuit I'AY, 2015 Y. 2: OuenuBanue
PpasHbIMA PE3yIBTATOB TEOJIE3NIECKUX M3MEPEHHH M HX
criocodamu MOTPEIIHOCTE HAa OCHOBE BEPOSTHOCTHBIX
npencrasienuit - 139 ¢. C. 118 -138
[penBapuTeIbHBIC [Moxnan I'. I'. 'eone3us: yued. mocodue
BBIYHCIICHUS IIPH qutst cryaentoB By3oB / I'. T'. TTokman, C. I1.
YpaBHHBaHHN I'punues; BopoHex. roc. arpap. yu-T - M.: 2 2
7. | UeHTpaTBbHOH Axanemuueckuii ITpoekr, 2007 —591. c.
CUCTEMBI U C.507 -514
re0/Ie3UIeCKOro
YeThIPEXyrOJIbHUKA
[Toxnan I'. I'. 'eone3us: yued. mocodue
YpaBHUBaHUE qutst cryaentoB By3oB / I'. T'. TTokman, C. I1. 8 14
8. THIOBBIX (PHUTYP I'punnes; Boponex. roc. arpap. yH-T - M.:
TPUAHTyJIALUH Axanemunueckunii [Ipoekr, 2007 — 591. c.
C.536 - 548
YpaBHHBaHHUE [Moxnan I'. T. T'eomesus: yueb6. mocobue
TeO/IE3NIECKHX CETEN st ctynentoB By3oB / I, I'. Tloxman, C. I1.
g | momeronynpod. B.B. | punnes; Boponesxk. roc. arpap. yH-T - M.: 2,5 2,5
Ilonosa Axanemuueckuit Ilpoext, 2007 — 591. c.
(koppenaTHbIi C.549 - 572
c1oco0)
Bcero 45,5 79,5

5. ®OoH/I OLIEHOYHBIX CPEACTB /JIsl IPOBeIeHNs IPOMEeKYTOYHOI aTTecTaluu U

TeKYIIero KOHTPOJIsA




5.1. Jranbl GopMUpPOBAHUS KOMIETEHUHI

Houpasne.n AUCHUIIIMHBI

Komnerenunus

NuaukaTop 10CTHKEHUS
KOMIIETEHIIMH

Pazoen 1. Obwue ceeoenus 06
U3BMEPEHUAX U UX NOZPEULHOCMAX

Cnoco06eH MpoBOIUTH
W3MEpeHHs ¥ HaOI0ACHNA,
0o0pabaThIBaTh U
NpeACTaBJIATh IOJYUCHHBIC
pEe3yNIbTaThl C MPHUMEHEHUEM
WH(POPMAITHOHHBIX
TEXHOJIOTUH U IPpHUKIAJHBIX
anmapaTHO-IIPOTrPAMMHBIX
CpelcTB

31

Vi

Pazoen 2. Mamemamuueckasn
00pabomKa paeHOMOUHBIX
usmepenuil

CrniocoOeH NpoBOIUTH
M3MepeHus 1 HaOIIoAeHNA,
0o0pabarbiBaTh 1
NpPEeACTaBIATh MOTy4YeHHbIE
pe3ybTaThl C IPUMEHEHUEM
MH()OPMALIMOHHBIX
TEXHOJIOTHIl ¥ MPUKITaTHBIX
anmnapaTHO-TIPOrPaMMHBIX
CpeICTB

31

Vi

H1

Pazoen 3. Mamemamuueckan
00pabomka HePABHOMOUHBIX
usmepenuil

Cnoco6eH nMpoBOIUTH
WM3MEepeHHs 1 HaOII0AeHNS,
o0pabaTsIBaTh U
NPECTaBIATh MOTy4YEeHHbIE
pe3yibTaThl C IPUMEHEHUEM
MH(OPMaALIMOHHBIX
TEXHOJOTHI U TPUKIIATHBIX
anmnapaTHO-POTrPAMMHBIX
CpeAcTB

31

Vi

Hl1

Pazoen 4, Ypasnusanue
2eode3uuecKux cemeil CCyuieHus u
CHeMOUYHbBIX cemell

Cnoco6eH nMpoBOIUTH
WM3MEepeHHs 1 HaOII0AeHNS,
o0pabaTsIBaTh U
NPEACTaBIATh MOTy4YeHHbIE
pe3yabTaThl C IPUMEHEHUEM
MH(POPMALIMOHHBIX
TEXHOJIOTHH 1 IPUKIIATHBIX
anmnapaTHO-MPOTrPAMMHBIX

CpeAcTB

31

Vi

H1

5.2. lllkaasl 1 KPpUTEPUA OUECHUBAHUA JOCTUKCHUS KOMIIETeHIIUMI

5.2.1. lllxajaspl OeHMBAHHUA AOCTHKEHHS KOMIIETEHIIHIA

Bun onenkn OreHKHn
. HEYJIOBJICT- | YIIOBJIETBO-
AxazmemMudeckas OIieHKa 1o 4-xX OaIbHOM IIKale XOpOIIO | OTIIMYHO
BOPHUTEIBHO | PHUTEIBHO

5.2.2. Kputepuu OueHMBAHUS HOCTHKEHUS KOMIETeHIHA




Kpurepuu onenku Ha sK3aMeHe

Ornenka, ypoBeHb
JOCTHKEHHUS
KOMITETEHITUH

Ornrcanre KpUTEpHeB

OTIHYHO, BRICOKHI

CTy,Z[CHT IIoKasajJl IIOJHBIC H FHy6OKI/I€ S3HAaHUA IporpaMMHOIO
Mare€puaia, JOTHYHO MU apryMmMeHTHPOBAHO OTBECTHUJI Ha BCE BOIIPOCHI
9K3aMCHAIIlMOHHOT'O 6I/IJ'IeTa, a TaKXXC Ha OONOJHUTCIBbHBIC BOIIPOCHI,
CII0COOEH CaMOCTOSTENBHO peuiaTh CJIO0KHBIC 3ala4i JUCTTUIIIIMHBL

XopoI11o, MpOABUHYTHIN

CryneHT TBEp0 3HAET MPOTPaMMHBIA MaTeprai, TPaMOTHO €T0 M3JIaraer,
HE JIOIYCKaeT CYMIECTBEHHBIX HETOYHOCTEW B OTBETE, IOCTATOYHO TMOIHO
OTBETHJI Ha BOIPOCHI DK3aMEHAI[MOHHOTO OWJIETa U JIOTOJIHUTEIIBHEIC
BOIPOCHI, CIOCOOEH CaMOCTOSTEIBHO pellaTh CTaHIAPTHBIC 3aJadyu
JUACTIUTLTAHBI

CryneHT Nokasal 3HAHUE TOJIBKO OCHOB IIPOIrPaMMHOIO MaTepuana,
YCBOMJI €r0 IOBEPXHOCTHO, HO HE JAOMyCKal IpyObIXx OMmMMOOK WiIn

Y IOBIETBOPUTENBHO, .
HODOLOBLL HETOYHOCTEH, TpeOyeT HaBOASAIIMX BOIPOCOB ISl MPAaBUILHOTO OTBETA,
p HE OTBETWI HA JONOJIHUTEIbHbIE BOMNPOCHL, CIIOCOOEH peIiaTh
CTaHJapTHbIE 3a]]a41 AUCUUIUIMHBI C TOMOIIBIO IpenoaBaTens
CTyneHT He 3HaeT OCHOB MPOTPaMMHOTO MaTepHana, JOMycKaeT Ipyobie
HeynosinersopureinsHo, A porp p > ATy py

KOMIICTCHII WA HE OCBOCHA

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

CTaHOapTHBIC 3aJadu

KpI/ITepI/II/I OLOCHKH TCCTOB

OreHka, ypoBeHb
JIOCTYDKCHHUS
KOMITIETEHITUMN

Onucanne KpuTepuen

OTIMYHO, BRICOKHI

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

Xopor11o, NpoABUHYTHINA

CO):[Cp)KaHI/Ie MPpaBUJIBHBIX OTBETOB B TECTC 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 IMOJIHO OTBEYAET Ha BOIPOCH!, CBA3aHHBIE C MaTepuataMu
paboThI

3auTeHo, MPOIBUHYTHIH

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 €0 H3JIaraeT, HO JIOIyCKaeT HETOYHOCTH B OTBETE,
HEJ0CTAaTOYHO TMOJTHO OTBEYAeT Ha BOIPOCHI, CBSA3aHHEBIE 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, OOYYarOLUIMHCS 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 OCBOEHA

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,
JONycKaeT rpyOble OmMOKM B OTBETE, HE OTBEYaeT Ha BOIPOCHI,
CBSI3aHHBIE C MaTepUaIaMH PaOOTHI

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

CTyneHT IeMOHCTPUPYET CYIIECTBEHHBIE MPOOENbl B 3HAHUSIX MaTepHalla,
JIOITYCKAET OMTMOKH B OTBETaX

He 3aureHo, KOMIIETCHITUS
HE OCBOCHA

CryneHT JeMOHCTpUpPYeT HE3HAHUE MaTepuaa, JIOMyCKaeT 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

CTyneHT B I1€JIOM 3HAaCT METOJIUKY U aITOPUTM PEIICHUS 3aadu, HE
JIOITYCKAET rPpyObIX OMUOOK MPH €€ BBHITIOTHCHHU.

3auTeHo, MOPOTrOBBIH

CTyAeHT B 1IeJIOM 3HAaeT METOAUKY U aITOPUTM PELICHUS 3aauH,
JIOITYCKAET OMIMOOK MY €€ BBITIOTHEHUH, HO CIIOCOOEH UCIIPABHUTD UX MPH
MOMOIIY ITPenogaBaTesl.

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 olieHKu npu 3ammure 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 usmepeHuit OIIK-4 31
3 | IlorpemHOCTH W3MEPEHUs: OOIIME CBEICHUS, 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, npeesibHble NOrPEIIHOCTH OIIK-4 31
v Toueunas M VMHTepBalbHAas OLCHKH HCTHHHOIO 3HAYCHHA OITK-4 31
U3MepAEMOil BETUUUHBI
Crtporoe oOocHOBaHME BHJa OIIEHOK pe3yibTaTa M3MEPEHUU U 3]
8 €ro CIy4allHOW IIOIPEIIHOCTH METOAOM  MAaKCHUMAaJIbHOIO OIIK-4
MPaBJIOIOI00US.
9 CymmapHas morpeuHocTh 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
W3MEpeHHI
14 | HepaBHOTOUHBIC H3MEPEHHUS. CpenHee B3BELIEHHOE OIIK-4 31
OmeHka JOUCIEPCHUU  CPEAHETO  B3BEIICHHOro.  BnusHue 31
15 | morpemHocTH ompedeneHus BecoBBIX Kod(dunmentoB Ha | OIIK-4
MOTPELUIHOCTh B3BELIEHHOTO CPEIHETO
16 O6LeanHeHHe 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 HAUMEHBIIINUX KBaJApaToB
19 IIpuBeneHne TMHENHBIX HEPABHOTOYHBIX YCIOBHBIX YPaBHEHUM OIIK-4 31
K pPaBHOTOYHBIM
20 JImneapusanys HEIMHEWHBIX YCIOBHBIX YpPaBHEHUU 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 | pe3ysabTaTaM MHOTOKPAaTHBIX W3MepeHuil. [locTaHOBKA 3a1aun OIIK-4 31
OIICHUBAHUS
Knaccuueckue  cpemnme ©W  uX  cBoWicTBa  (cpeaHee 37
24 | apudmeruueckoe, cpenHee reOMETPHUYECKOE, cpennee |  OIIK-4
TapMOHHYECKOE, CPEAHEE KBaJIPATUYECKOE)
o5 ['eomeTpuyeckass MHTEpHpETAlUs CPEIHUX (Tpameuus: CpeIHux) OITK-4 31
B3Bemennsie cpeaHue: cpeaHee apudMETHUYECKOE, CpeIHee 3]
26 | reoMmeTpHUYECKOE, cpenHee rapMOHHUYECKOE, cpenHee OIIK-4
KBaJIpaTUYECKOE.
ANTOPUTMBI ONTHUMAIBHOTO OIICHUBAHMSI. Ouenku 3]
27 | MaKCUMaJIbHOTO NPAaBIONOA00MS, MPHUBOIAIINE K METOLY OIIK-4
HaMMEHBIINX KBAaJPaTOB M HAUMEHBIIUX MOIYJeH
8 Unes IICTCpMI/IHI/IPOB:’aHHOFO noaxoAa K  OLCHUBAHUIO OIIK-4 31
pe3yIbTaTOB U3MEPEHUN
Kmaccuueckue  KpuTepuM  OLEHUBAHHMHM:  KBAJAPAaTUYECKHUN 3]
29 | kputepuu, MOJyJIbHBII KpUTEpHUH, MHHHMMaKCHBIN OIIK-4
(4eOBITIeBCKUI) KPUTEPHIA
Kpurepun, mnpuBoasmue K  CpPeAHEKBAAPATUYECKOW U 3]
30 | cpemHereoMeTpHUECKON OIEHKAM, K CPeIHEH TapMOHUYIECKOHN U OIIK-4
CpeaHell CTEMEHHON OLIEHKaM
5.3.1.2. 3agaum K IK3aMeHYy
Komme-
Ne Conep:xanne HJAK
TeHIUs
1 | Haittu OIIK-4 Vi
n
X =arg min{Z(xi -X )2}
«Q i=1
2 | .Haitu OIIK-4 Vi
n
X =arg min[Zgi’(xi — 2)2}
Q2 i=1
3 | Haiitu OIIK-4 Vi
n
X = arg min{Zxi - i}
2 i=1
4 | Haiitu ) OIIK-4 \%
n
X =arg min{Z( X — X )?
Z i=1 i
5 | Haiitu | o OIlK-4 Vi
n
X =arg min{Z( X2 —X2)?
e i=1 |
6 | B pesynaprare uzMepeHuil mNojaydeHbl ciueayroue 3HaueHus | OITK-4 Hl
semuuunsl X @ 3,33; 3,53; 2,99; 3,52; 3,75. Ilocrpouth
TOYEUHYIO OLICHKY, 3aIicaTh pe3yJbTaT B CTAaHAAPTHOH dopme.
7 | B pe3ynbprate u3MEpeHni NOIy4YEeHBbI CIEYIOINE 3HAYECHHS 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 pe3synbrare uaMepeHHi MOJIyYEHBI CIEAYIOIUE 3HAYCHUS 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 CIEAYOINE 3HAYCHUS
semuuunbl X : 1,73;1,73; 1,99; 1,52; 1,65. IToctpouts
TOYCYHYIO OIIEHKY, 3amucaTh pe3yibTaT B CTaHAApTHOU (opme.

OIlIK-4

Hl

10

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

OIIK-4

Hli

11

[TocTpouTh BhIpaKEHUE I OLIEHKH JTUCTICPCHUU KOCBEHHBIX
u3MepeHuit BenuunHbl W, CBI3aHHOM ¢ U3MEPEHHBIMH B X0J1€
MPSIMBIX U3MEPECHUH 3HAaYCHUSAMU BennanH X, Y, Z, U,
aOCOJIIOTHBIC TUCIIEPCUH PE3YJIbTATOB U3MEPEHHUI KOTOPBIX
M3BECTHBI, CICIYIONIUM COOTHOIICHHUEM:

W=X+YZ+U

OIlIK-4

Hl

12

[TocTpouTsh BBIpa)keHUE AJIsI OIEHKH JUCIIEPCUHA KOCBEHHBIX
n3MepeHuit BenmnuuHbl W, CBSI3aHHON ¢ U3MEPEHHBIMU B XOJI€
NPSIMBIX U3MEpPEHUI 3HauUeHUsIMU BeanuuH X, Y, Z, U,
aOCOJTIOTHBIC TUCTIEPCUU PE3YJIbTATOB U3MEPEHHUI KOTOPHIX
WU3BECTHBI, CIEIYIOIIUM COOTHOILIEHUEM:

W:X+Y
Z+U

OIIK-4

Hli

13

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

OIlIK-4

Hl

14

UYemy paBeH 0OpaTHBIN BeC (YHKIIUM KOCBEHHBIX W3MEPEHUM
BeNUYMHBI W, CBSI3aHHON C M3MEPEHHBIMH B XO/I1€ IPSIMBIX
W3MEpEeHM 3HaueHUsAMU BennurH X, Y, Z, U, abcomtoTHbIE
JUCIIEPCUU PE3YJIbTATOB U3MEPEHUH KOTOPBIX U3BECTHBI,
CJIEAYIOIUM COOTHOUIEHUEM:

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

OIlIK-4

Hl

15

UYemy paBeH oOpaTHBIN BeC (DYHKIIMM KOCBCHHBIX M3MEPCHHMA
BeTUUUHBI W, CBSI3aHHOU C M3MEPEHHBIMHU B XOJI€ TIPSMBIX
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 YpaBHEHHUE (DPUIypbl TPEYrOJIbHUKA, €CIIH
M3MEpEeHbl TOpH30HTaNbHBIE yruel: 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 3auiMre KypcoBoro npoexra (padorsl) «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 TIPUHATBIX SIUHUI] U3MEPCHHS TaHHON (U3UYCCKON BEIIMYMHEI.
2. XapaKTECPHUCTUKA CBOMCTBA (PU3UIECKOr0 O0BEKTA, Pa3InIHAS B
KaueCTBEHHOM OTHOIIEHHH IS Psiia GPU3NIECKIX OOHEKTOB.

3. KOJIMYECTBEHHAS OTPEICICHHOCTh HEKOTOPOU BEIMYUHEI, IIPUCYIIASI
KOHKPETHOMY OOBEKTY, CUCTEME, SIBJICHUIO WIIH TIPOIIECCY.

4. BeIpakeHHe (PU3MUECKON BETHMYMHBI B BUAE SIUHUIIEI H3MEPEHUS
JAaHHOW (PU3NYECKON BEITMYMHEI.
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Beibepute  mpaBuibHBIM  OTBET. VICTHHHOE  3HaYeHUE
(U3MUECcKOi BEINYNHBI €CTh!
1. 3HayeHue (U3NUECKON BENWYMHBI, KOTOpPOE HICabHBIM 00pa3oM
XapakTepu3yeT B KAaueCTBEHHOM U KOJUYECTBEHHOM OTHOILIEHUSX
COOTBETCTBYIOIIYIO (PU3HUYECKYIO BETUUMHY.
2. 3Ha4eHue PU3NUECKON BEIIMUMHBI, IOTY4YE€HHOE U3 OOJBIIOro Yuciaa
HU3MEPECHUM.
3. 3HaYEeHUE ¢duznueckoit BEJIMYMHBI, [IOJTy4Ye€HHOE
9KCHEPUMEHTAIILHBIM ITyTEM U OJIM3KOE.
4. 3HAUYCHHE (mzngeckont BEJIMYUHBL, MOJIYYEHHOE
9KCIIEPUMEHTAIBHBIM ITyTeM, MPH OTPaHMUYEHHOM YHCIIE U3MEPEHUi C
HCIIOJIb30BaHUEM BBICOKOTOYHBIX CPEICTB U3MEPEHHUI.
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[Tox ToUHOCTBIO U3MEPEHUS TIOHUMAIOT ...

1. cTeneHb MPHOMIKEHUS pe3ybTaTa U3MEPEHHs K Ipyroi
OJTHOPOJIHOM BEJTMUMHE, IPUHATOH 32 €AUHHUILY H3MEPEHUSI.

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

4. cTeneHb NPUONIMKEHUS PE3yNbTaTa U3MEPEHHs K HCTUHHOMY
3HAYEHHIO U3MEPSIEMOM BETMYUHBI.

OIIK-4
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dusnueckas BEIMYNHA SIBIAETCH ...

1. XapaKTepUCTHKOW OJTHOTO U3 CBOMCTB (PU3MUECKOT0 00BEKTa
(sByeHMs, poriecca), o0IIei B KaYeCTBEHHOM OTHOIICHHU IS Psijia
(1)I/I3I/IT-ICCKI/IX OG’beKTOB, HO B KOJIMYCCTBCHHOM BBIpa)KeHI/II/I
WHJIUBUYAIBHOM NI KaXK10T0 U3 HUX.

2. XapaKTEePUCTUKON HECKOJIbKUX CBOWCTB (hU3NYECKOTO O0BEKTA,
paanquiz’I B KQYECTBECHHOM OTHOIIICHUU JIA ps[z[a (1)I/I3I/IT-ICCKI/IX
00BEKTOB.

3. KOJIMYECTBEHHOU ONPE/IEIEHHOCTHI0 HEKOTOPOH BEIMYHHEI,
MpHCyIIel KOHKPETHOMY OOBEKTY, CHCTEME, SIBICHUIO HITH TPOIIECCY.
4. 3HaueHNeM (QU3UYECKON BETUYMHBI, TOTyYCHHOE
AKCIIEPUMEHTAIBHBIM IyTeM W HACTOJIBKO OJIM3KOE K ICTUHHOMY
3HAYEHUIO, YTO B TIOCTABJICHHOW N3MEPHUTEIHLHON 3a7]aue MOXKET OBbITh
HCIIOJB30BaHO BMECTO HETO.
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Pa3mep pusnueckoit BeTHMUNHEI €CTh ...

1. KOTMYECTBEHHASI OTPEIEICHHOCTh (PU3UUCCKON BETUUMHEI,
MPUCYIIast KOHKPETHOMY OOBEKTY, CUCTEME, SIBIICHHIO HITH MPOIIECCY.
2. XapaKTEPUCTUKA OJTHOTO U3 CBOMCTB (DU3MUECKOr0 00BbEKTa
(sByIeHUs, Tporiecca).

3. ompenencHHas Gu3nueckas BENUYMHA, TPUCYIIAst KOHKPETHOMY
00BEKTY, CHCTEME, SIBJICHUIO HIIH MPOIIECCY.

4. onpeieNieHHAs] KAYECTBEHHAS XapaKTepUCTUKA, TPHUCYIIAst
KOHKPETHOMY OOBEKTY.
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HCﬁCTBHTeJ’ILHOC 3HA4YCHHC (bHSI/I‘lCCKOfI BCJIWMYHHEI €CTh ...

OIlIK-4
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1. 3HaYeHHE (HU3UUYECKOW BETMUUHBI, KOTOPOE HJICAILHBIM 00pa3oM
XapakTepu3yeT B KAYECTBCHHOM U KOJMYECTBEHHOM OTHOIICHHSX
COOTBETCTBYIOIIYIO (PH3HUYECKYIO BEITUUUHY.

2. 3HaYeHUE (PU3MYUECKON BETUUMHBI, TOTYYCHHOS
9KCTIEPUMEHTAITLHBIM ITyTEM M HACTOJBKO OJIM3KOE K UCTUHHOMY
3HAYEHUIO, 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 KOJIMYECTBEHHOM OTHOIICHHUSX
COOTBETCTBYIONIYIO (PH3HYECKYIO BEITUUUHY.

PaBHOTOYHBIMU U3MEPEHUSMH Ha3bIBAIOTCH ...

1. u3MepeHus, BHIIOJTHEHHBIE OJHUMH U TEMH K€ IPHOOpPaMHU 1
JIMIIaMH, Pa3HbIM YHCIOM MIPUEMOB, HO B OAMHAKOBBIX BHELITHUX
YCIIOBHSAX.

2. I3MepeHHs] HEOAMHAKOBOM TOYHOCTH, BHITIOJTHEHHBIE Pa3HBIMU
npubOpaMu U JIMLAMH, PA3HBIMHU CIIOCOOAMH U B Pa3INYHBIX
YCIIOBHSX.

3. u3MepeHus, BHINOIHAEMbIE B OIMHAKOBBIX YCIOBHUSAX, TO €CTh
00BEKTHI OJTHOTO ¥ TOTO K€ POJIa H3MEPSIIOT UCTIOIHUTEH OJUHAKOBON
KBaJM(pUKALKHU, TPUOOpaMH OJHOTO Kjlacca, 0 eANHON METOIUKE, B
JOCTaTOYHO OJM3KUX O XapaKTepy YCIOBUSX BHEIIHEH CPEIbl.

4. n3MepeHusl, Mpu KOTOPBIX MOJIy4atoT OJIMHAKOBBIE 3HAUECHUS
OTHOPOAHBIX (PU3MYECKUX BETMYUH B LEIISIX KOHTPOJIS, HCKITFOUCHHS
rpyOBIX MOTrPEHIHOCTEH.
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HepaBHOTOUHBIMU U3MEPEHUSAMU HA3bIBAIOTCS ...

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

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

3. U3MepeHHs, BEINOJIHAEMBIE B CITy4asx, KOT/1a, 0 KpailHeH Mepe,
OJIHA U3 COCTABJIAIOIINX MPOLECCA N3MEPEHNS 3HAUUTEIBHO
OTJINYAETCS OT AHAJIOTMYHOM COCTABIISAIOIIEH IPYIUX U3MEPEHUMN.

4. n3MepeHust, MpH KOTOPHIX MOJIyYal0T HEOJMHAKOBHIE 3HAUEHUS
OJHOPOAHBIX (PU3MYECKUX BEIMYUH B LEISX KOHTPOJIS, HCKITFOUEHHSI
rpyObIX OTPENTHOCTEH.
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HcrrHHAsA NOrpelHOCTh U3MEPEHUS ONPEIEIAETCS 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 MOTPENTHOCTSMYU U3MEPEHUH HA3BIBAIOT MOTPEUTHOCTH
1. BO3HUKAIONINE BCIEACTBUE OKPYTIICHHUS YHCEN PU BEIYHCICHHSIX
WA U3MEPEHHSX.
2. IPOUCXOJSIINE OT ONPECTICHHOTO UCTOYHUKA U IMEIOIIHE
OTIPE/ICTICHHBIC 3HAKU W BEJIHUUHY.
3. HeM30E)KHO BO3HUKAIOIIUE H3-32 HECOBEPIIICHCTBA OPTaHOB YYBCTB,
00yCIIOBJIEHHBIE TOYHOCTRIO IIPUOOpPa, KBaTuUKaIIUeH HaOI01aTels,
HEYJIOBUMBIMH KOJICOAHUSIMU BHEITHUX YCJIOBHIA, 3aKOHOMEPHOCTH
KOTOPBIX MPOSIBIITIOTCS B Macce.
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4. BO3HUKAIOIIKE BCIACACTBUE MPOCUYECTOB, TPOMAXOB, T.€. U3-3a
HEBHUMATEIFHOCTH HAOJIFOAaTeNsI, HEUCTIPABHOCTH IPHUOOpa UiTh
HENPaBUILHON METOAMKHN U3MEPECHUI.

11

BbiOepuTe HECKOJbKO TNPABWIBHBIX BAapHMAHTOB OTBeETA.
HcTuHHas NOrpenIHOCTD SBISIETCA:

1. aGCOMIOTHOM MOTPEIIHOCTHIO U3MEPEHHUS.

2. BEpOSITHENIIEH MOIPEIIHOCTHIO0 U3MEPEHUS

3. pa3HOCTh MEXAY PE3YJIbTATOM H3MEPEHHS] U €r0 UCTHUHHBIM
3HAUEHUEM

4. OTHOCUTENBHON MOTPEITHOCTHIO U3MEPEHUS

OIlIK-4
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BriOepure HECKONIBKO NpaBWIBHBIX BapHaHTOB oTBeTa. CirydaliHble
MOTPENTHOCTH 00JIQIaI0T CIICTYIONINM CBOMCTBOM:

1. B pany u3MepeHuil OonplIve W Majble M0 abCOJMIOTHOW BeTUYHHE
ClTy4yaifHble IOTPEIIHOCTH BCTPEYAIOTCS OAMHAKOBO YacTO

2. ciuydaifHbIe TOTPENIHOCTH HE MOTYT IPEBBIMIATh MO aOCONIOTHOM
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 TOTPEITHOCTH 1O a0COJIOTHOM BEIMYMHE 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 YUCEN IIPHU BBIYUCICHUAX
WA U3MEPEHHSX.

3. Hen30EeKHO BO3HHMKAIOLINE M3-3a HECOBEPILIEHCTBA OPraHOB YYBCTB,
00yCIIOBIIEHHBIE TOYHOCTBIO IPUOOPA, KBaTUUKAIUeH HAOIoqaTes,
HEYJIOBUMBIMH KOJICOAHUSIMH BHEITHUX YCJIOBHA, 3aKOHOMEPHOCTH
KOTOPBIX MPOSIBIISIOTCS B Macce.

4. BO3HMKAIOLIHE BCJICACTBUE IIPOCUETOB, IPOMAXOB, T.€. H3-32
HEBHUMATEJILHOCTH HaOII0IaTeNsl, HEMCIPAaBHOCTH MTPUOOpa WIIn
HENPaBUIIbHON METOAUKU U3MEPEHUI.
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[IpenenapHON NOTPEIIHOCTHIO HA3BIBAETCHL. ..

1. Takoe 3HaUEHHE CITYYaHHOM MOTPEIIHOCTH, MOSBIEHHE KOTOPOTO
[IpY JAHHBIX YCIOBUIX U3MEPEHUN MAJIOBEPOSATHO.

2. cpenHee apuMETHUSCKOE 3HAUCHHE CITYYaiHOM MOTPEIIHOCTH,
MOSIBJIEHNE KOTOPOTO TPY JaHHBIX YCIOBUAX U3MEPEHUN
MaJOBEPOSATHO.

3. TaKkoe 3HaYEHHE CITYyYalHOM MMOTPEIIHOCTH, MEHbIIIE KOTOPOTO 10
abCOIOTHO BeJTMYMHE TOTPEITHOCTH B PSAY U3MEPEHUI
HEBO3MOJKHBI.

4. Takoe 3HaUEHHUE CIYYaHOMN MOTPEIIHOCTH, OOJIbIIE UK MEHBIIIE
KOTOPOTO IO a0COOTHON BEJIMYMHE MOTPEITHOCTH B PAAY U3MEPEHUN
PaBHOBO3MOKHBI.
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OTHOCUTENBHOW MOTPEITHOCTHIO HAa3bIBACTCS ...

1. pa3HOCTH MEXIY Pe3yIbTaTOM U3MEPEHUS U BEPOATHEHIITUM
3HAQUYEHHUEM U3MEPSIEMOU BETUYHMHBIL.

2. BeJIMYMHA, TTOKA3bIBAIOIIAs, BO CKOJIBKO pa3 UCTUHHAS MOTPEIIHOCTh
MIPEBBIIIACT

MPEeIeTbHO-OMYCTUMYIO TIOTPEITHOCTb.

3. OTHOIIEHUE BETMYMHBI a0COIIOTHOM MOTPELIHOCTH K CpeIHEH
KBaIPaTHYECKON MTOTPEITHOCTH.

4. OTHOIICHHE BEIUYNHBI a0COIOTHON MOTPEITHOCTH K N3MEPEHHOM
BEJIMYUHE.

OIlIK-4
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Cpennsis KBaJpaTU4ecKasi HOTPEIIHOCTh 71 AJISl Psiia PpaBHOTOYHBIX
U3MEPEHUN OTpEENseTC KaK ...
Aj — ICTHHHBIE TIOTPEITHOCTH H3MEPECHHH; N — YHUCII0 U3MEPEHUH.
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CpenHsist KBaipaTHYeCKas IIOTPEITHOCTh (PYHKITNHU 00IIero Buaa
y= f(xl, Xy, ey xn) onpezessiercs o Gopmye ...
X1 , X2 y eeey Xn — HE3aBUCUMBIC BEJTMYUHBI, H3MEPEHHBIC CO
CPEIHMMH KBaJPATHYCCKUMH IOrPeHOCTAME M, M, , ..., M

2. 2 2 2 )
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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 (1)YHKLII/II/I BUJa y = Xl — X
ompezensercs no Gopmyie ...
X1 U Xp — HCIOCPCACTBCHHO U3MCPCHHBIC BEJIMYUHBI CO CPCIHUMU
KBaApaTUICCKUMMH IMOI'PEUIHOCTAMU, COOTBETCTBCHHO PaBHBIMH 11 U
my
19 (LM, =m+m,. OIIK-4 HI
_ 2 2
2. M y =My +m;
3 M, =m; —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 IMOI'PEUIHOCTAMU, COOTBETCTBCHHO PAaBHBIMH 111 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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Ilon Becom n3MepeHus TIOHUMAETCH ...

1. creneHp HaAEKHOCTH WM CTENICHb JOBEPUS K PE3yJIbTaTy
HM3MEpEHMSL.

2. Pa3sHOCTh MEXAY UCTUHHBIM (MJIM IPUHATHIM 32 UCTUHHOE) U
HN3MEPEHHBIM 3HAYCHUEM U3MEPSAEMON BETUUNHBI.

3. cremneHb NPUOIMKEHUS pe3ybTaTa U3MEPEHUS K IPyron
OJTHOPOJIHOM BETTMUMHE, IPUHSTOM 32 €AUHHUILY U3MEPEHUSI.

4. creneHb NPUOIIKEHUS Pe3yJibTaTa U3MEPEHHS K ICTUHHOMY
3HAYEHHUIO U3MEPSIEMOM BENNYKHBI.

OIIK-4

31

23

Bec nzmepenust xapaktepusyer ...

1. OTHOCHUTENBHYIO TOYHOCTH H3MEPEHUSI.
2. abCOJIOTHYIO TOYHOCTH H3MEPEHUSI.

3. IpeaeNbHYI0 TOYHOCTh U3MEPEHHSL.

4. TOTTyCTUMYIO TOYHOCTh U3MEPEHHSL.
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OObmas apupmeTHyecKas cepeinHa Wi BECOBOE CpeIHEe X
MHOTOKPAaTHO U HEPABHOTOYHO U3MEPEHHON BEIMUYMHBI ONIPEACIAETCS
KakK ...

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

1_—_[pl]_
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2. <7 I
e [
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B o0miem Buze Bec Kakoro-nubo u3MepeHus BeIpaxaeTcs: popMyioin
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Pi— BEC KaKoro-auoo HU3MCPCHUS, ‘L[ — CpCAHAA KBaApaTU4YCCKasa

MOTPEIIHOCTh SIMHUIIBI BECa;
mj — CpeHSS KBaApaTHIecKas MOTPEeuTHOCTh H3MEPEHHs, 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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3aaya ypaBHUBAHUS T€0C3MUECKOM CETH 3aKTI0YaeTCs:
1. B OTBICKQHHH MOMPABOK K PACUCTHBIM BEJIMYNHAM, TaK YTOOBI
HCIpaBJIEHHBIE TONPABKaMU PACUEThI OBLIU IMPABUIBHBIMU
2. B OTBICKaHHM HEBSA30K, 00Pa3yIOIIUXCA B TEOE3NUECKIX CETAX
28 | 3. B MaTeMaTHYeCKUX BBIUUCICHUAX C LEIbI0 OTBICKAHMS OLINOOK, OIlIK-4 31

JOTYIIIEHHBIX B TIPOIIECCE TIOJIEBBIX H3MEPCHHMA

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. cpenmusis KBagpaTudeckas omnoKa QyHKINH N3MEPEHHBIX 3HAYEHUH
BETTMYNH

2. omuOKa (pyHKIMHA U3MEPECHHBIX 3HAYCHUN BEITMYUH

3. oTHOCHTENbHAS OMNOKA (PYHKIINHA U3MEPEHHBIX 3HAYCHUH BEIININH
4. morrycTuMasi OTHOCHTENbHAS OMHNOKa (DyHKITHI N3MEPEHHBIX
3HAYEHUN BEJIMYMH
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CylIHOCTh NPUHIUIIA HAUMEHBIITNX KBAAPATOB JJI1 PABHOTOYHBIX
M3MEPEeHHI 3aKIIF0YaeTcs B BIOOpE TaKOTO BapHaHTa ypaBHUBAHWS,
MpU KOTOPOM:
1. mompaBKkH MeHEE BCEro OBl HCKaXKalH Pe3yJIbTaThl H3MEPEHU, T.e.
n
HoJay4JaeMble IIPH YCIOBHU 2 2
yIBCNIE TP YCIOBHI o0 2]
i=1
2. IOTIpaBKH MEHEE BCETO 61)1 HCKaXaJlu pe3yJibTaThl U3MEPEHUM, T.€.
2 -
II0JIy4YaeMbI€ IIPH YCIOBUU 2 U ': v ] —min
i=1
3. mompaBKU MEHEE BCETO 61)1 HCKaXKaJu pe3yIbTaThl U3MEPEHUH, T.C.

TI0JIy4aeMBbIC [PU YCIOBHH Z pu’ [pU J

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

MOJTy4aeMble IIPU YCIIOBHU % _ [U ]
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CyLIHOoCTh NPUHIMIIA HANMEHBILINX KBaJAPAaTOB Il HEPABHOTOUYHBIX

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

1. mompaBKu MeHee BCero Obl MCKaXallu pe3yybTaThl H3MEPEHUH, T.€.

é pv’ = [ puz} =min

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

[OJTy4aeMbl€ IIPU YCIOBUU

[OJIy4aeMble IIpU YCIIOBUU 2 pu |: D 02:| _
i=1
3. momnpaBKHu OOJIbIIE BCETO ObI UCKAXKAJU 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

[I0JIy4aeMbl€ [IPU YCIOBUU 2 U |: UZ} —min
i=1

OIlIK-4

31

32

YcTaHOBUTE COOTBETCTBUE

L1#: YcrnoBHOe ypaBHEeHHE QUTYPHI

L2#: YciioBHOE ypaBHEHHE TOPU3OHTA

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

VYkaxkuTe BhIpaKEHHUE 1151 BBIYUCICHUS HeBsA3ku Wy TOIIOCHOTO
YCJIOBHOI'O ypaBHEHUSI:
A- U Bj — cBs3yroNue yIisl

Insin A — Zln sinB,

|_\

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
IETIOYKE TPEYTOJILHUKOB:
OIIK-4 Vi
v, — monipaBku B yruiel Cj (i = 1, 2, 3, ... N), N — 9uCII0 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+ +0P+W, =1
— - - - [24
VKaKuTe BEIpaKeHUE IS BEIYHUCIeHH HeBs3kn Wy 6a3ucHOTO
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; =|lgb, —%Ig sinA |+ lgb, —Elllg sinB,
4. N N
W; =( Db +§12Ig sinA |—| b, +§lllg sinB,
YcranoBure INpaBUWJIBHOE COOTBETCTBHE  MEXIY
36 | morpemHocTIMU B COOTBETCTBUH C UX MPU3HAKAMU
TlorpemHocTu ITpu3Hakamu
A. Jlnunsie | 1. Bo3neicTBUS yCIOBHI H3MEPEHHI
MOTPEHIHOCTH
b. Buemnue | 2. husnonornueckine 0cOOEHHOCTH
MOTPEHIHOCTH HabmronaTens
B. TMorpemnocti MeToa | 3. BOSHUKAIOT OT ONPEIEICHHOTO
N3MECPCHUA HNCTOYHHKA,
OJIMHAKOBBIE IO BEJIMUMHE U 3HAKY WU
U3MEHSIOTCS 110 ONIPEIETICHHOMY OIIK-4 31
3aKOHY
I'. I'pyGslie 4. HECOBEPIICHCTBO PUHATOTO
METOAMKH U3MEPEHHUS
M. Cucrematudeckne 5. mpomaxu, IPOCUETHI,
HEBHUMATEJIbHOCTh HaOMIOAaTeNst
E. Ciyuaiinsle 6. Hen30eKHBIE TOTPELTHOCTH,
BO3HUKAIOIIME H3-32 HECOBEPILIECHCTBA
OPraHOB YYBCTB M IPUMEHSIEMBIX
pUOOPOB, a TAaK)KE U3MCHEHHH
BHEIIIHEH CpeJibl.
37 | YcraHoBuTE NPaBUJIbHYIO N0CJ1e10BATEIbHOCTD
MaTeMaTHYeCKo 00pabOTKM psaa paBHOTOUHBIX HU3MepeHuit | OITK-4 HI

OJHOU U TOU K€ BEIINYNHEI.




1. BbplUHCISIOT CpEeaHIO KBAAPaTUYECKYIO MOTPEUIHOCTh
cpeaHero apu(pMETHYECKOro U €€ Ha/Ie)KHOCTh
2. BBIUHCIAIOT YKIOHEHHS KaXIOTO H3MEPEHUsT OT CPEIHEro
apu(METHIECKOTO
3. BBUHCIAIOT CPEAHIO KBAAPATUYECKYID MOTPEHIHOCTb
OTAENBHOr0 u3MepeHus 1no Gopmyne beccens u ee HaIEKHOCTh
4. Haxonsat cpenHee apu(MeTHUYECKOE 3HAYCHHE H3MEPEHHOM
BEJINYUH
38 3anumure nNpaBWIbHBIN oOTBeT. Ecin u3MepeHHOE
3HAQUYE€HHE TOPU3OHTAIBHOTO MPOJIOKEHUST cocTaBisieT 155,67 M, OITK-4 Vi
a ero UCTUHHOe 3HauyeHue 155,61 M, yemy paBHa HMCTHUHHAs
norpeurtHocTb. OTBET 3aMUIINTE YUCIOM B CAHTUMETPAX.
39 3anumuuMTe NpPaBWIbLHBIA oTBeT. Yemy paBeH Bec
W3MEPEHHOTO TOPU3OHTAIIBHOIO yrja, €ClIu €ro CpeaHus
KBaJpaTU4ecKasi TOTPEHIHOCTh m COCTaBIsIET 9", cpemHsis OIIK-4 H1
KBaJ[paTH4ecKasi HOrPelIHOCTh eMHHIbI Beca L cocTasiseT 10”.
OTBeT 3aNUIINTE YUCIIOM.
40 3anuiuuMTe NpaBWILHBbIA o0TBeT. Eciu u3MepeHHbIe
3HAQUYEHHS] TOPU3OHTAIIBHBIX YIJIOB B TPEYTOJIbHUKE COCTABIISIIOT
OIIK-4 Hli
65°25', 65°36', 49°00" uemMy paBHAa HCTHHHAs TOTPEIIHOCTH
(ueBsi3ka). OTBET 3aNMIIMTE YHUCIOM B CEKYH/IaX.
41 BcraBpr Hemocraromiee CiIOBO B ONpeAciieHHe (MM
CYIIECTB., IUH. YUCIIO). - 9TO cTenenb Hanexnoctn | OIIK-4 31
WJIY CTEIIEHb 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 Kakue mzmepeHust Ha3bIBalOT HEOOXOAMMBIMU U U30bITOuHbIMU? | OIIK-4 31
4 Yro Ha3pIBaeTCSI UCTUHHOM MOTPEIIHOCTHIO? OIIK-4 31
5 [TpuBeauTe KiIacCUPUKANNIO MOTPEIIHOCTEH H3MEPEHHH. OIIK-4 31
6 Ha3oBute CBONCTBA CIIydalHBIX IOTPEIIHOCTEH. 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 MOTPEIIHOCTH GyHKIMH n3MepeHHbix | OIIK-4 Vi
BEJIMYHH.
11 | Cpennss kBampaTHdeckasi OTPEnTHOCTh apu(PMeTHIeCKOM OIIK-4 Vi
CepeIUHBI.
12 | BeposrHeiinre nOrpenrHOCTH U UX CBOKWCTBA OIIK-4 31
13 | Cpennsis KBagpaTH4ecKas MOTPEUIHOCTh OTAENbHOr0 n3mepenus | OlIK-4 Vi
U apu(MeTHUeCcCKOl cepeMHbl BBIPAKCHHBIE Yepe3 YKIOHEHHS OT
cpenHero apuMEeTUIECKOTO.
14 | Kak BBINOJHUTE OLIEHKY TOYHOCTH 10 Pa3HOCTSM JBOMHBIX OIIK-4 Vi
PaBHOTOYHBIX U3MEPEHHM.
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 kBagpaTHiecKas IOTPENTHOCTh CTMHUIIBI Beca. OIIK-4 31
19 | CgoiicTBa YKIIOHEHUN HEMOCPEICTBEHHO U3MEPEHHBIX BenuuuH oT | OIIK-4 31
uX 00mIel apuMEeTHIeCKON CepeINHBI.
20 | Cpennsts  KBagpaTHdecKas IOIPENIHOCTh equHMIBl  Beca, | OIIK-4 31
BBIp@)KEHHAs1 Yepe3 HCTUHHBIE MOTPEITHOCTH.
21 | Cpennsis  KBaapaTudeckas IMOTPEIIHOCTh eOWHUIBI  Beca, | OIIK-4 31
BBIp@XCHHASI Yepe3 YKIOHEHHSI OT BECOBOTO CPETHETO.
22 | Cpennsisi KBaapaTudeckasi OrpelHOCTh 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 | CylHOCTh ypaBHHTEIbHBIX BbluHcieHUH. MeTton Haumenbmux | OIIK-4 31
KBaJpaToB.
26 | Buabl yCIIOBHBIX ypaBHEHUH. OIlIK-4 31
27 | CymiHocTh KOppeJIaTHOTO Croco0a ypaBHUBaHUS. OIIK-4 31
28 | YpaBHHMBaHHE IICHTPAJIHLHON CUCTEMBI. OIlIK-4 Vi
29 | YpaBHHBaHHE I'€0JIC3NICCKOTO YETHIPEXYTOJILHUKA. OIIK-4 Vi
30 | YpaBHUBaHHE IIETIH TPEYTOJIBHUKOB MEXKTY IBYMS HCXOIHBIMH OIIK-4 Vi
cTopoHamu (6a3ucamm).
5.3.2.3. 3agaum 1J1si NPOBEPKH YMEHHUIi 1 HABBIKOB
Komme-
Ne Coaep:kanne — HIAK
1 | Hanummre  dopmynmy  juisi  cpenHeil  kBaaparuueckoit | OITK-4 Vi
MOTPENTHOCTH, BHIPAKEHHOU Yepe3 UCTUHHBIE MOTPEITHOCTH
HU3MEpEHUI.
2 | PaccumnTaiiTe cpenHIO0 KBaJpaTMYECKYIO HOrpEemIHOCTh 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 KBaJpaTHYeCKyl0 MNOrpemHoOCTh 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 | Hanmumure hopMyiny I HaXoXKaeHus o0miel apupmerudeckoit | OITK-4 Vi
CepeHHBI.
5 Bpruncnute Beca mnpeBbllIeHHMH MO Xoaam reomerpuueckoro | OITK-4 Hli
HUBEJIUPOBAHUS COOTBETCTBEHHO MIUHONU L[1=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 KBaJpaTHYECcKasi MOrPElIHOCTh eMHUIIBI Beca [ =6".
7 OrneHKka TOYHOCTH M3MEPEHHUs NMPEBBILICHUH 10 HeBA3KaM B xoxax | OIIK-4 Hli
fri= 2mm; fro= 14mm; fa=6mm,; L1=5,2xm; Lr=34xm; Li=
10,7xMm.
8 [To HeBsi3kaM 5-TH TPEYTrOTHLHUKOB NEHTPAIHHON CUCTEMBI OIIK-4 Hli
BBIYUCIUTH  CPENHIOI0  KBaIpaTHYECKYIO MOTPEIIHOCTh
u3MepeHus yria no ¢opmyie deppepo eciau HEBS3KH 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. llepeuennb TeM pedepaToB, KOHTPOJIbHBIX, PacuyeTHO-Tpadpuyeckux 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 YeThIPEXyTOJIbHHUK)
5.3.2.5. Bonpocel /Ui KOHTPOJIbHOI (pacueTHO-rpaduyeckoii) padoTsl
Komme-
Ne Conep:xkanne — HNAK
1 |B wuyem omimume CBOOOAHBIX Teone3ndeckux cereir 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. OIIK-4 31
5 | CocraB pa0boT Ha TpEThEM dTAIC ypaBHUBAHUS. OIIK-4 31
6 | B uem oriMune yIpoLIEHHOrO YypaBHHMBaHUS Treoje3ndeckux | OIIK-4 31
ceTel oT cTpororo?
7 | Hus 4ero BBITIOJIHSAIOT IIPEBAPUTEIILHOE pemenue | OlIK-4 31
TPEYTOIBLHUKOB?
8 | Kakue ycnoBHbIE ypaBHEHHsS BO3HHMKAaIOT — 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? OIlIK-4 31
12 | Kakue ycioBHbIE ypaBHEHHS OTHOCST BO BTOPYIO TPYIHILy? OIlIK-4 31
13 | Kakue ycnoBHBIE ypaBHEHHUS! OTHOCAT B TPETHIO IPyMILy? OIIK-4 31
14 | Ins 4ero BBIMOJTHSIOT OKOHYaTEeJbHOE pemenune | OIIK-4 31
TPEYTOIbHUKOB?
15 | Boluncienue KOOpAWHAT OINPECNIIEMBIX MYHKTOB. OIIK-4 Vi

5.4. CucTeMa OlleHUBAHUS JTOCTHKEHHUSI KOMIIETEHIUM

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

MHauKaTOph! NOCTKEHUS KOMIIETEHIIUT Hosena Bomboco
OIIK-4 p pOCOB | 3a/1a4
BOIPOCHI TI0
Kon ConepxaHue BOIPOCHI K 3a7a4m K BOIIPOCHI K KypCOBOMY
9K3aMEHy 9K3aMEHy 3a4eTy HPOEKTY
(paborte)




31

-KJacCU(UKAMI0 HM3MEPECHUH,
OIINOOK U3MEpeHUH 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 NPpUKIAAHBIX arrmapaTHo-
HpOTrpaMMHBIX CpeACTB 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€¢ TCKYHIECro 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
BOTIPOCHI
BOIIPOCHI IPOBEPKU
Kon Conepxanue TeCTOR YCTHOTO .
MEHUH U
ompoca y
HAaBBIKOB
-KJacCU(UKALMIO  HU3MEpEeHUH, OIIMOOK
W3MEPEHH W TOKaszareiae TOYHOCTH
o . | 1-8,10, 12- 1-9; 12; 15-
31 | u3amepeHuid; MeETOIbl  MaTeMaTUYEeCKOU 15 29-93 27
00pabOTKH Te0Ie3NICCKIX U3MEPCHHUU U 28.31 36, 41
(v ) 1
aHaJIM3a WX TOTPENTHOCTEH
- TPUMEHEHUS METOJIOB 00paboTKH u
OILICHKH TOYHOCTH pe3yIBTaTOB
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 ’ ’
)
MIPOTPaMMHBIX CpelICTB B
NpoQeCCUOHAILHON TeSITETLHOCTH.
- TPaMoOTHO, JIOTHYHO BBIJIENATD,
AHATM3UPOBATh W OIICHHUBAThL CIy4dailHbIS
HOIPEIITHOCTH T'€OAEC3UUCCKUX U3MEPEHUH C
HI P A p 18-20, 32, 2:3:59
MPUMEHEHHEM WH(POPMAITMOHHBIX 37 39 40
TEXHOJIOTUH W TIPUKIIAJHBIX armnapaTHo-
MPOTPaMMHBIX CPEJCTB




6. YueOHO-MeTOAMUYEeCKOEe U HH(POPMAIIMOHHOE O0ecTiedeHue U CIUMINHBI

6.1. Pexomenayemasi JuTepaTypa

Bubnuorpaduueckoe onvcanue

Tun u3panus

Bup yuebnoit
JUTEPATYyPhI

['mpmbepr M. A. Teomesus : VYueOHUK .—
Hanpuuk : OOO "HayuHo- M37aTE€NbCKUN LIEHTP
NHOPA-M", 2016 .— 384 c. — mid CTYIEHTOB
BhICHINX Y4eOHbIX 3aBenenuit .— ISBN 978-5-16-
006351-5 . [DU] [OBC 3nanuym]|
<URL:https://znanium.com/catalog/document?id=
166089>

VYuebnoe

OcHoBHAas

IToneno B. JI. Teopus  maremMaTH4ecKoi
00paboOTKH TeoAe3MUeCKUX H3MEpeHUi: ydueOHoe
nocobue: [B 3 uwactax] / B. 1. Ilomemo, M. B.
Baneesa; Boponexckuit roCyJ1apCTBEHHbIN
arpapHbIil YHUBEPCUTET - Boponex:
BopoHexxckuii ~ TOCyIapCTBEHHBIM  arpapHbIil
yauBepcurer, 2015 Y. 2¢  OuenHuBanue
pPEe3yNbTATOB I'€OJIC3UUECKUX U3MEPEHUM U UX
MOTPEUIHOCTEN HAa OCHOBE BEPOSTHOCTHBIX
NpeCTaBICHUN - 139 c.
<URL:http://catalog.vsau.ru/elib/books/b1
09521.pdf>.

YyeOHoe

OcHoBHas

IToneno B. JI. Teopus  maremMaTH4ecKoi
00pabOTKMU TreoJe3UYeCKUX H3MEpeHUil: ydeOHoe
nocobue: [B 3 uwactax] / B. [I. Ilomemo, M. B.
Baneesa; Boponexckui rOCyapCTBEHHBIN
arpapHbIi YHUBEPCUTET - Boponex:
BOpOHEXKCKUI ~ TOCYNAapCTBEHHBIM  arpapHbIil
yauBepcureT, 2012 - Y. 1. Maremaruyeckue u
METPOJIOTHUECKUE OCHOBBI 00paboTKH
reoJie3nyeckux u3MepeHuil. OneHnuBaHue

PE3yJIbTAaTOB I/IBMepeHI/Iﬁ C HOBI/ILII/Iﬁ
EeTepMUHUPOBAHHOTO Moaxoaa - 138 c.
<URL.:http://catalog.vsau.ru/elib/books/b83915.pdf>.

YueGHOE

OcHoBHAas

[Toxnan I'. T'. ['eonesus: yue6. mocodue mis
cryaentoB By3oB / I'. T'. Tloknan, C. I1. I'punnes;
Boponex. roc. arpap. yH-T - M.: AkaJieMU4YeCKHil
ITpoexkr, 2007 - 591 c.

YuebHoe

JononHuTenbHast

Teopus MaTeMaTHYECKON 00paboTku
Te0JIe3NIECKUX U3MEPECHHUI: METOIMYECKHE
yKa3aHusi 1O  OCBOCHUIO  JIUCUMIUIMHBI U
BBITIOJTHEHHIO JTA0OPATOPHBIXPAOOT ISl CTY/IEHTOB
OYHOTO U 3a0YHOTO OTACNICHUH, 00YJarOIIUXCS 110
HaIMpaBJICHUIO MTOATOTOBKHU «3€MJICYCTPONCTBO U
KaJacTpb» ypoBeHb OakanaBpuara /| BopoHex.
roc arpoyunuBepcutet / [coct. M.B. Baneesa.];
Boponex: BI'AY,2019.-50c.
<URL.:http://catalog.vsau.ru/elib/metod/m147561.pdf>.

MeToauueckoe

JononHuTenbHast




Breruncnurenbaas 00paboTKa ceTel TpUaHTYIISIIT
2-to paspsiga. Teopusimaremarudeckoir 00pabOTKU
re0Ie3MUECKUX U3MEpeHUI: METOIMYECKHE
YKa3aHus 10 OCBOCHHWIO  JUCHUIUIMHBI |
BBIIIOJIHEHUIO ~ JTAOOpaTOpHBIX  paboT TUIst
CTYJICHTOB OYHOTO M 3a0YHOTO OT/CJICHHUH,
Oo0yJaromuxcsi 10 HANPaBICHUIO IOATOTOBKU
«3eMIICYCTPOMCTBO ¥  KagacTphl»  YPOBCHb
OakanaBpuata / Boponex. ['oc. arpoyHuBepcurer /
[coct M.B .Baneesa.]|;Boponex: BI'AY,2019.- 28c.
<URL:http://catalog.vsau.ru/elib/metod/m147842.pdf>.

MeTtoanueckoe

JlomomHUTEIbHAS

Bectark BopoHEKCKOT0 rocy1apcTBEHHOTO
arpapHOro YHHBEPCHTETA: TCOPETHUCCKUI U
Hay4YHO-TIpaKTHYEeCKUi xypHai / BopoHexk. roc.
arpap. yH-T - Boponex: BI'AY, 1998-

Ilepuoanueckoe

JlomoHUTEIbHAS

['eone3us u kaprorpadus: HaydHO-TEXHUYECKUH U
NPOM3BOJCTBCHHBIA JKypHal /[ ydpenuTenb
['maBHOE ympaBieHue reoje3uu U kaprorpaduu -
MockBa: I'ocynapcTBeHHbIN KapTorpapuieckuil u
reoJie3ndecKuit menTp, 1956-

IIepuonnueckoe

JlomorHUTEIbHAS

['eonpodu: HayYHO-TEXHUUECKUHN KYpHAI IO
reojie3uu, kaprorpaduu u Hapuranuu / Mu-
dopmarmonnoe areHTcTBo "I'POM" - Mockaa:
[Tpocnekr, 2011

Ilepuoanueckoe

JlomorHUTEIbHAS

10

Mozenu ¥ TEXHOJIOTHH NPUPOA0OOYCTpOicTBa !
(pernoHaIbHBIN aCIeKT) [HaydHOE
nepuoanueckoe  u3nanue] /[  yupemurtens
BopoHnexckuii  rocyaapCTBEHHBIM  arpapHbIA
yHuBepcuteT .— BopoHex @ BopoHnexckuii
rocyJapCTBEHHbIN arpapHblil yHusepcuter, 2015-

IIepuonnueckoe

JlomomHuTEIbHAS

6.2. Pecypcenl cetn UnTepHeT

6.2.1. DekTpOoHHbIE GHOJIHOTEYHbIE CHCTEMBI

Hassanue

Pasmemenue

9BC «Jlasp»

http://e.lanbook.com

9BC «Znanium.com»

http://znanium.com

ObC «Hammonansusiii nudposoii pecype «PYKOHT»

http://rucont.ru/

Hayunas snexrponnas 6ubnmoreka ELIBRARY.RU

www.elibrary.ru

HarmmmonanpHas snextponHas 6ubimoreka (HOB)

http://H30.pd/

OnektpoHHble uH(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/

CnpaBounas npaBoBas cuctema Koncynsrantllmioc

B Untpacetn

CropaBounas IlpaBoBass Cucrema Kouncynerantllntoc
(memoBBIe OyMaru, cieUATIBHBIN BBITTYCK)

B HUntpacetn

DJEeKTPOHHBIA NEPUOANYECKUN cripaBoYHMK «CHucTema-
I'apanT»

B HUuTpacetn



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/

13.

[TonuremaTnueckas pedepaTuBHO-OMOMMOTpadudeckas u
HaykoMmeTpuueckas (Oubmmomerpudeckas) 6a3a TaHHBIX
Web of Science komnanuu Clarivate Analytics (Scientific)
LLC (b1 Web of Science)

B UnuTpacetn




6.2.2. IIpodeccuonanbubie 6a3bl JAHHBIX U HHGOPMANIMOHHBIE CHCTEMBI

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

cucremMma

baza gaHHBIX TTIOKa3aTenei
MYHUIIUTIATIBHBIX 00pa30BaHUMA

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/

[Topran rocygapcTBEHHBIX YCIyT

https://www.gosuslugi.ru/

Enunas uHpOpManuoHHas cucrema B
cdepe 3aKyroK

http://zakupki.gov.ru

OnexTpoHHsli cepsuc "lIpo3pauHslii
6usHec"

https://pb.nalog.ru

CrpaBouHas npaBoBas cucreMa ['apaHat

http://ivo.garant.ru

CnpaBoyHasi paBoBasi CUCTEMaA
Koncynprant [Imroc

http://www.consultant.ru/

10

Pocpeectp: [1yGamunas kagactpoBast
Kapra

https://pkk5.rosreestr.ru/

11

DenepalibHas TOCYJApCTBEHHAs CUCTEMA
TePPUTOPUATBHOTO TUTAHUPOBAHUS

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

12

ArpapHnas poccuiickast ”HGOpPMAIMOHHAS
cucrema.

http://www.aris.ru/

13

WudopmanmonHas cuctema no
CEJIbCKOXO3SIICTBEHHBIM HayKaM U
TEXHOJIOTUSIM

http://agris.fao.org/

6.2.3. CaiiTbl U1 HHGOPMALMOHHBbIE TMOPTAJbI

No HazBanue Pasmemenue

1 | Bce TOCTor http://vsegost.com/
[Tpodeccrnonanbhuas 60aza JaHHBIX

2 https://pkk5.rosreestr.ru/

«IlybnuyHas KajmacTpoBasi KapTa»



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
MPOrPaMMHOI0 00eCIICUCHUS

Anpec (MECTOIOIOKECHIE ) TIOMEIICHHI TSI
MIPOBEICHHSI BCEX BHUJIOB YIEOHOM
JeSTETBHOCTH, IPEYyCMOTPEHHON

y4eOHBIM IUIAHOM (B ClTydyae pean3anun
00pazoBaTeILHOM MPOTPaMMEI B CETCBOM
(hopMe TONOTHUTENBHO YKa3bIBAETCs
HaMMCHOBAaHUC OpraHu3aluu, C KOTOpOﬁ
3aKJIFOYEH JIOTOBOP)

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), neMoHcTpanoHHOE 000py/I0BaHHUE U
yueOHO-HarJsIHbIE IOCOOUs: JOCKA MAarHUTHAS
Aynuropuu s yaeOHOU paOoTEHI.

Komrutekt yuebHor mebenu, KK teneBusop, MmapkepHas
JIOCKa, IEMOHCTPAIMOHHOE 000py/I0BaHUE U Y4eOHO-
HaTJISAHBIE TTOCOOUS, JabopaTopHOE 000pyIOBaHHE,
KOMITBIOTEPHAS TEXHUKA C BO3MOXKHOCTBIO MOJAKITIOUEHHS K
cetn "HMHTepHer" n oOecrieueHHEM JIOCTyTA B
3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTeNIbHYIO Cpeay,
UCIIOJIb3yeMoe rporpaMmHoe obecrieuenue MS Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, SAnnexc bpaysep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

Aymutopuu Juis yaeOHOU paboThI.

KomrmekT yuebHoi Mebenu, JeMOHCTPalHOHHOE
000pya0oBaHNE U yueOHO-HATIISIIHBIE ITOCOOUS: JOCKa
MarHuTHas, 1abopaTopHoe 000pyAOBaHKE: IMHENKA
JpoOsIieBa, MIaHUMETpP, KypBUMETP

Aynuropuu i yueOHON paboThI.

KommiekT yueOHoii MeOesn, 1eMOHCTPallMOHHOE
obopymoBaHue M yIeOHO- HATIISTHBIC TOCOOHS:
reoie3ndecKue MprOopsI ( TEOTONHUT, HUBEIHUD,
3IIEKTPOHHBIA TaXEOMETP, JIEKTPOHHbIH HUBEIUP,
Ja3epHBIN JTAIbHOMED, CITyTHUKOBA ammaparypa,
paguocucTeMa), JJabopaTopHoe 000pyAOBaHUE: IITATHUBHI,
peiika HUBEIUpHasl, JIEeHTa 3eMJIeMepHasi, Oammax
HUBEIUPHBIN, THHEHKa [[poOsimeBa, mIaHUMETPHI.
Aymuropuu Juis yaeOHOU paboThI.

KommiekT yuebHoii MmeOesin, MarHuTHas 10CKa,
JE€MOHCTPaLMOHHOE 000pyI0BaHKE U yueOHO-HATJIAJHbIE
MOCOOMS: TOCKa MarHUTHas, JabopaTopHoe 000pyIOBaHHE:
nuHelka [[poOriieBa, IIaHuMETp

394043, Boponexckasi 001acTh, T.
Boponex, yn. Jlomonocosa, 811, kopr.1.
ayn. 217,222,225

394043, BopoHexckas 00J1acTh, T.
Bopounex, 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, BopoHexckast 001acTh,
r.Boponex, yn.Jlomonocona, 811, kopm.1.
ayn. 120

394043, BopoHexckast 0bnacTs, T.
Boponex, yi. JlJomoHocoBa, 811, kopr.1.
ayn. 210,112,113




7.1.2. {is caMOCTOATENHLHO padoThl

HanmenoBanme oMeIIeHui U1 IPOBEICHNS BCEX BUIOB
y49e0HO! AeSITeTHHOCTH, IIPETyCMOTPEHHON yIeOHBIM
TUTAHOM, B TOM YHCJI€ TIOMEIICHHS JJISl CAMOCTOSATENEHON
paboTHI, ¢ yKa3aHHWEM TIepEedHsT OCHOBHOTO 000pyIOBaHMUS,
y4eOHO-Har IS THBIX TTOCOOWH M UCIIOTB3YeMOT0
MPOTrPaMMHOTO 00eCIeUeHHSI

Anpec (MeCTOTIONOKECHHE) TOMEIICHUH JIIS
MIPOBEICHHSI BCEX BHUJIOB YIEOHOM
JIeSTEIIbHOCTH, TIPEAYCMOTPEHHOMN

y4eOHBIM TUTAHOM (B CITydae peaar3aliu
00pazoBaTeILHON MPOTPaMMEI B CETCBOM
(hopMe TOTIOTHUTETHHO yKa3bIBAETCS
HaMMEHOBaHUE OPraHU3alUU, C KOTOPOM
3aKJIIOUEH JI0TOBOP)

TToMereHus AJ11 CaMOCTOSITENTEHOM pabOTEHI.

KowmmexT yae6HoU Mebenn, XKK TeneBnuzop, mapkepHast
JIOCKa, IEMOHCTPAIMOHHOE 000py/I0BaHUE U Y4eOHO-
HarJIsAAHbBIE TOCO0us, JabopaTopHOE 000PY/I0BaHKE,
KOMITBIOTEPHASI TEXHUKA C BO3MOXKHOCTBIO TIOAKITFOUCHUS K
cetn "HHTepHeT" M obecniedeHneM JOCTyIa B
ANEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO Cpey,
HCIIONB3yeMoe TIporpaMMHoe obecriederrne MS Windows,
Office MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Annexc bpaysep/ Mozilla Firefox / Internet
Explorer, ALT Linux, LibreOffice.

[HomemeHus st cCaMOCTOSATENTEHOW PaOOTHI.

Komriekt MG6CHI/I, KOMITBIOTCpHAsA TECXHUKA C BBIXOAOM B
JIOKaJbHYIO CeTh U IHTEpHET, C JOCTYIIOM K CTIPAaBOYHBIM
cHCTeMaM U NMpoQeCcCHOHAIBHBIM 0a3aM JJaHHbIX,
OJICKTPOHHBIM y‘Ie6HO'MeTOI[I/I'-IeCKI/IM MaTtcpuaiam,
O6uOIMOTEYHOMY IIEKTpOHHOMY Katajory, ObC, 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.
Bopownex, yn. Jlomonocosa, 811, kopr. 1.
ayn. 227,228 (¢ 16 10 20 4.).

394043, BopoHexckas 00J1acTh, T.
Boposex, yn. JlJomoHocoBa, 811, kopr.1.
aym. 119

7.2. IlporpaMMHOe obecrievyeHHe

7.2.1. llporpammHoe ofecrieueHne 00IIEr0 HA3HAYEHUS

No HasBanue Paszmemenue

1 (L)il'rlfulz(ajLII/IOHHbIe cucrembl MS Windows / Linux (ALT K B tokatnaoil cetn BLAY
MMaketsr opuchsix npunoxenuit Office MS Windows / .

2 OpenOffice / LibreOffice IK & noxanvroii cetn BIAY

3 [Mporpammer i ipocmotpa ¢aiios Adobe Reader / DjVu K & ftokaibioii cett BLAY
Reader

4 Bbpay3zeprst Google Chrome / Mozilla Firefox / Internet K 5 nokaisioi cetn BLAY
Explorer

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

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

7 |MynsTuMenua npourpsiBatesis MediaPlayer Classic 1K B nokaneHoi cetn BIAY

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

9 |Cucrema xommbloTepHOTO TectupoBanust AST Test [1K B mokanbHoO# cetn BIAY




7.2.2. Cnenuaju3upoBaHHOE TNPOrpaMMHOe oOecrneyeHHe

HaszBanue

Pasmemenue

Be6-opuentupoBanHoe  opUCHOE  MPOrpaMMHOE
obecnieuenrie Google Docs

https://docs.google.com

Bekropublii  rpaduueckuii  pemakrop  InkScape

2 (anmprepuaruBa CorelDraw) (free) HK B sokanbuoit cern BIAY
3 |I'eoundopmarmonnas cuctema ObjectLand I1K B nokansHoii cett BITAY
4 |T'paduueckuii penakrop Gimp [IK B nmokanbHoO# cetn BITAY
5 | UuTerpupoBanHas cpena paspadborku Android Studio I1K B nokaneHoii cetn BIAY
6 | MarerpupoBanHas cpena paspadbotku Eclipse IIK B nokanbHOM cetn BI'AY
7 OGmauHasi mporpaMma Ui YIpaBiIeHUs MPOEKTaMHU K B nokamsioii cetn BLAY

Trello

8 | [Tnardopma 1C v7.7/8

TIK B nmokannHOU

cetu BI'AY

Cucrema xoMIbioTepHoOl anreopsr Mathcad

T1IK B moxannHOM

cetu BI'AY




8. MexaucuuIInHapHbIe CBS3U

Hucuumnza, ¢ KOTopon Kadenpa, na xotopoit npernogaercs Ioanuce
HEO0OXO0IMMO COTJIaCOBAHUE JUCUUTIIINHA 3aBEYIOILETO
Kadenpoi
I'eonesnsa Menuopanuu, BOAOCHAOKEHUS
COTJIACOBAHO
U Te0Je3Un
I'eone3nueckue npu Menuopanuu, BOI0CHAOKEHHS
o COTJIACOBAHO
3eMJICy CTPOMCTBE U reoJ1e3uu




JIucT mepuoguYecKMX NMPOBEpPOK padoveil mMporpamMmel
¥ nHGOpManus 0 BHECEHHbIX H3MEHEHUAX

[Torpe6GHOCTH
HomxHOoCcTHOE B KOPPEKTUPOBKE
JIILIO, Jlara yKa3aHHEeM Wudopmanus 0 BHECEHHBIX
NPOBOIUBIICE COOTBETCTBYIOIINX HU3MEHEHUAX
HPOBEPKY: paszenoB paboueit
®.N.0., MpOrpaMMBbl
JOJKHOCTD
3aB. Kad. 1) BHOCSITCSI CBE/ICHUS O
MeJIHOPALIHH, KoppekTupoBke 1. 7.1, Tab.
BOJOCHA0KEHHU 7.1.1,7.1.2;
sl ITEOJIe3UU P:E:;:;ﬂii%ﬁiﬁga 2) BHOCSITCS CBEJICHUS O
B.B. Fnauies 2]3\(90 é 92822 2 2022 : 2023 KOppeKTUpoBKe Tadm. 7.2.1.
y4eOHBIN TOJ
A —
Bpwuo 3aB. kag. 1) BHOCSTCS CBEIEHUS O
MEJIMOpaLllH, KOPPEKTUPOBKE 1. 7.1, TabII.
BOJIOCHA0XEHU 7.1.1,7.1.2.
sl UT€OJC3UH P:E;);Ig;?&%ﬁ?fga Ctp.1 (nepeumeHoBanue
Ne 10 ot Kadenpsl, npoTokoi Nel2
E.B. Kynnkosa 26.06.2023 Ha 2023 :2024 3a<(:bez[a13ms{ ylzleHoro coBeTa
_, YaeOHBIH T IBFAY o7 28.06.2023r.)
W7
Bpuo 3aB.xad.
reojie3un 25.06.2024r. | Axtyanu3upoBaHa Ha Her
Kynuxosa E.B. ITporokoi NelO 2024-2025
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y4eOHBIH roJ
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