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1.MACIIOPT PABOYEWM ITIPOTPAMMbBI YYEFHOU JVCHUTLJIAHBI

1.1. ObaacTh NpUMeHeHHUs1 IPOrPaMMBbI

Pabouass mporpamma yueOHod muctumimabl MJIK.01.03 «Martemarndeckass oOpaboTka
PE3YJIbTATOB I'€0AC3UNUECKUX U3MEPEHUI» SIBIISIETCS YaCThIO NIPOTrPAMMBbI MOATOTOBKH CIIELUAINCTOB
cpennero 3BeHa (IIIICC3) B coorBercTBuu ¢ ®I'OC CIIO no cnenmansaocT 21.02.20 «IIpukinannas
reoe3usi».

1.2. Mecto aucuunjaunbl B crpykrype OII IICC3

VYueonas aucrmmummHa MJAK.01.03 «Marematudeckasi o00padoTka  pe3yJbTaToOB
reojie3u4ecKNX M3MepeHuii» sBIseTCs 00s3aTeIbHON JUCIUIUITMHON MPO(hecCHOHAIBHOTO y4eOHOTO
nukina OIl m cocraBHOM uacThio Ilpodeccrmonanbuoro monyins [IM.01 «BwimonHnenue paboTt 1o
POCKTHPOBAHUIO, CO3/IaHUIO M OOpaOOTKE OMOPHBIX TE€0JIE3UYECKUX CEeTEH, HUBEIHPHBIX CEeTeH H
ceTeil crenuanbHOro Ha3HAYCHUSI.

Hucummumna MJIK.01.03  «Matematnyeckass o0paOoTKa pe3ysbTaTOB T'eOJE3NYECKIX
U3MEpEeHui» peanausyercs B 5 u 6 cemecTpax - Ipu CPOKe MOJIyUYeHUsl CPEAHET0 MpodheCcCHOHATBLHOTO
00pa3zoBaHus MO MPOTpaMMaM MOJATOTOBKH CHEIHAIMCTOB cpeaHero 3BeHa 3 roaa 10 mecsies.

1.3. lean u 3apa4n y4eOHOH TUCHMUILIMHBI - TPeOOBAHUS K Pe3yJIbTATAM OCBOEHUS
y4eOHOH TMCHMIINHBI

Ilenp W3ydeHUsS MUCUUIUIMHBI - (OPMUPOBAHUE TEOPETUYCCKUX 3HAHUN W MPAKTUICCKHUX
HABBIKOB BBHITIOJTHEHUS MEPBUYHON MaTeMaTHUecKOd 00pabOTKH M OLIEHKH TOYHOCTH PE3yNIbTaTOB
MOJICBBIX TE0JC3WYECKUX M3MEPEHUN BBIMOJHEHHBIX KAaK KJIACCMUYECKUMHU METOJaMH, TaK H
COBPEMEHHBIMH  JJICKTPOHHBIMU ~HM3MEPEHUH ¢ TEXHOJOTMM CHYTHUKOBOM HaBWUTAIlMHM, C
MCIIOJIb30BAHUEM COBPEMEHHBIX KOMIBIOTEPHBIX MPOTPAMM.

MOJIEBBIX U KaMepaIbHbIX I'€0/1e3UYECKUX pabOT MPH ONpPEeAEICHUN MECTOIOJIOKEHHUH TyHKTOB
reo/Ie3NYECKUX CETEeH, C HCIOIb30BAHUEM CIECLHUAIBHBIX T€O0JE3MYECKUX W3MEpPEHHUH, , I
oOecrieyeHus 3aJa4u NPUKIIaJHON Ie01e3HH.

3agauu AUCHUILIMHBI: GOpMUpOBaHKE Y 00ydaroIUXCsl KOMIETEHIINH), peaan3aus KOTOPhIX
CIOCOOHA 00ECTIEUHTh!

- CHUCTEMaTH3alMI0 3HAHUM 10 ONPENEIICHUIO KOOPAMHAT M BBICOT ITYHKTOB I'€OJIE3MYECKUX
ceTell ¢ MPUMEHEHUEM METOJIOB MaTeMaTH4eCKOil 0OpaboTKU pe3yabTaToOB MOJEBBIX I'€OAE3MUECKUX
U3MEPEHMM, B TOM YHCJIE BBIIOJIHEHHBIX IOCPEACTBOM CIYTHUKOBOM HAaBUTAllMM W METOJAMH
IIEKTPOHHBIX U3MEPEHUN;

- HUCII0JIb30BAaHUE METOJIOB MEPBUYHOM MaTeMaTH4ecKOl o0pabOTKU pe3ybTaTOB pPa3iHMYHbIX
MIOJIEBBIX IE€OIE3UYECKUX U3MEPEHUMN, B TOM YHCIIE C UCIIOIb30BAHUEM COBPEMEHHBIX KOMIIbIOTEPHBIX
Iporpamu;

- (opMHUpOBaHME YMEHHMH M MPaKTHUYECKOI'O OIBITA MO aHaIM3y M YCTPAHEHUIO NPUYUH
BO3HHUKHOBEHUS MOTPEIIHOCTEN U3MEPEHUH, a TaK e M0 BHIMOJIHEHUIO MaTEMaTHYeCKO 00paboTKu
pPE3yNbTATOB MOJIEBBIX I€OAEC3NYECKUX U3MEPEHUA.

B pe3ynbrare ocBoeHMs y4eOHON ITUCHUIUIMHBI y YYalerocs JOJKHBI ObITh CPOPMUPOBAHBI
CIIENYIOLINE KOMIIETCHIINH:

IIK 1.4. Mcnonp30BaTh COBPEMEHHBIE TEXHOJIIOITMH ONPENEIECHUS MECTOMOIOKEHHUS TYHKTOB
IeO/Ie3NYECKUX CETe Ha OCHOBE CIIyTHHKOBOM HAaBUTAallMM, a TaKKe METOABI JJIEKTPOHHBIX
WU3MEPEHHM 3JIEMEHTOB I'€0JIe3NYECKUX CETEH.

IIK 1.7. BpIMOmHATH NEPBUYHYID MaTEeMaTHYECKyl0 0OpabOTKy pe3ylbTaToB IOJIEBBIX
reo/Ie3NYECKUX M3MEpPEHUH C UCIHOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX IPOrpamm,
aHAJM3UPOBATh U YCTPAHAThH PUUMHBI BOSHUKHOBEHHs Opaka U rpyObIX OIIMOOK U3MEPEHHIA.

C uenblo OBIAJEHUS  YKa3aHHBIM BUJOM  MPO(EcCCHOHAIBHON  NEATEIbHOCTH U
COOTBETCTBYIOLIIUMH MPO(ECCHOHAIBHBIMUA KOMIIETEHIIMSMUA OOYyYaroIMHCs B XOJIe€ OCBOCHHUS
npo¢eCCHOHATBHOTO IUKJIA T0JIKEH:



UMeETh MPAKTUYECKUI ONBIT B:

- OIPEJEICHUS] MECTOMOJIOKEHUH MTyHKTOB T'€0JIe3UUYECKUX CETEH;

- aHaJIM3a ¥ YCTPAHEHUS MPUYMH BOSHUKHOBEHHUSI MOTPEIIHOCTEN U3MEPEHUH.

yMeThb:

- UCIOJIb30BaTh TEXHOJIOTHUU OINpPEJEICHUS MECTOIOJIOKEHUSI MYHKTOB T'€0Je3MUEeCKUX
ceTeilt;

- BBINIOJIHATH TMEPBUYHYIO MaTEMaTUYECKYH0 O0O0paOOTKy pe3yjbTaTOB IMOJEBbIX
re0JIe3NYECKUX HM3MEPEHUH, B TOM YHUCIE C UCIOJIb30BAHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX
MPOTPAMM.

3HATD:

- CYIICCTBYIOIIHME TEXHOJOTHUHU ONPEICIICHUS MECTONOJIOKEHUSI OOBEKTOB, B TOM 4YHCIIC
OCHOBBI CHYTHI/IKOBOI;'I HaBUTraliyiu, METOAbI BHGKTpOHHBIX I/I3MepeHI/II>’I;

- TIOpANIOK  BBIMOJHEHUSI MaTeMaTHYeCKol oO0pabOTKM  pe3yJbTaTOB  MOJIEBBIX
re0JIe3NYECKUX U3MEPEHUM.

1.4. O61mast TPy10eMKOCTh JUCHUIIMHBI

VYyeOunas Harpys3ka (Bcero) - 102 gacoB, B TOM yucie: 00s3aTeNbHON ayIUTOPHON y4eOHOI
Harpy3k - 88 4acoB; caMOCTOSTENTbHON paOOTHI - 8 4acoB.

2. CTPYKTYPA U COAEPKAHUE JUCHUIIVINHBI

2.1. O0beM TUCHUNJINHBI M BUbI YUYeOHBIX 3aHATHIl

Bua y4yeOHbIX 3aHATHIA O0BéM yacoB
ceMecTp HToro
5 6
Y4yeOHas Harpy3ka (Bcero) 68 34 102
O0s3aTes1bHasi ayANTOPHAsl y4eOHAs1 HArpy3Kka 62 26 88
(Bcero), B TOM 4mcJie:
- JICKIIUU 30 12 42
- IPAKTUYECKHUE 3aHATHUS 32 12 44
CaMocTosiTe1bHasi padoTa, B TOM 4Hcie 6 2 8
KypcoBasi paboTa - -
PykoBoacTBO NPaKTUKOM - -
Koncyabranumn - 2 2
®opMa NPOMEKYTOUHOI aTTeCTANMU MO AUCHMIIUHE-
IK3aMeH 6 6




2.2. TemaTnueckuii miaan u coxepsxkanue mucuunanabl M/IK.01.03 «MaTemaTudeckasi 00padoTka pe3yjbTaTOB reoie3nd4ecKuX u3MepeHuin»

HaumeHnoBaHue pa3jesoB u Copaepxxanue ydueOHOIro MaTepunasa, 1a00paTopHble M NPaAKTHUYECKHe 3aHATHS, BHeayIMTOPHAs O0bem
TeM (camocTosiTe/ibHAs1) ydeOHasi padoTa 00yyalomuxcsi, Kypcopasi padora (IpoeKr) 4acoB
1 2 3
Pa3zpea 1.
Meroasl MaTeMaTHYeCKOI
00padoTKH pe3yabTaTOB
NOJIeBBIX reoe3nYecKnX
H3MepeHNH U OLleHKA X
TOYHOCTH
Tema 1.1. T'eome3nueckue |Copep:kaHue ydyeGHOro MaTepuaJa: 4
U3MEpEHUs. CyIHOCTh U3MEPEHNUH, BUIBI U3MEPEHUM.
[TorpemuocTu U3MepeHui. [TorpemnocTu n3mMepeHuil, ux Kiaaccuduxanus (rpyoble, CHCTEMaTUUYECKHE, CITydaiHbIE).
IIpakTHyeckoe 3ansitue Nel. 4
BrlisiBnenue u nckitoueHue rpyobix, CaydailHbIX U CHCTEMATHYECKUX TOTPELIHOCTEN U3 psiia U3MEPEHU.
Tema 1.2. OcHoBHble |CoaepxaHue y4eOHOr0 MaTepuaJia: 4
MIOHATHUSA Teopuu |Bunbl coobiTuil. Buasl ciydaiinbix coObiTuii. [TomHas rpymnmna coObITHH.
BEPOATHOCTEN B |He3aBucumblie u 3aBrcHMBbIe COOBITHS. BeposATHOCTh COOBITHS, YCIOBHAsS BEPOSTHOCTb.
MPUMEHEHUH Kk |[loBTOpeHue ucneiTanuii (ONHOMUATBLHOE pacpe/ieliCHUE).
MaTeMaTHueckoil obpaboTke |BeposiTHeiiiee yrcio NOBTOPEHUH MTpH ONpeAEICHHOM YK CIIe UCIIBITAaHUH. 3aKOH paclipe/ieleHus] BepOsITHOCTEH
pe3yJIbTaTOB T'€OJE3UUYECKUX |IPU MHOTOKPATHBIX UCTIBITAHUSIX. [IpenenbHblil 3aK0H.
U3MEPEHUN IIpakTnyeckoe 3anaTHe Ne2. 4
HccnenoBanue psaa ciaydailHbIX BEJIMYUH Ha COOTBETCTBUE 3aKOHY HOPMaJIbHOTO pacrpeiesieHusl.
Tema 1.3. Teopus ommbok (Conep:kaHue y4eGHOr0 MaTepHaja: 22

W3MEpPEHUH .

OcHOBHBIE 3314l TEOPUH OIINOOK U3MEPEHUI.

CitydaiiHble TOTPEITHOCTH U3MEPEHUN U UX cBOWCTBA. [IprMeHeHNe 3aKOHa HOPMAJIBHOTO PaCIpEACIICHUS IS
CIIy4alHbIX NOrpemHocTe. OLeHKa TOUHOCTH PE3yIbTaTOB U3MepeHuil. Kpurepuu oneHkn TOUHOCTH: CPEeHss,
BEpOSATHAsA, CPEHSS KBaJlpaTUyecKas, peesibHas, abCOMIOTHAs! U OTHOCUTENbHAS IOTPEITHOCTH.
Apudmernueckas cperHa. BeposTHelne MOrpemHocTyd U UX CBOMCTBA.

[TorpemHocTs (pyHKIMHA HEMOCPEACTBEHHO U3MEPEHHBIX PABHOTOYHBIX BETMUYMH.

Cpennsist KBagpaTHUECKas MOTPEeIIHOCTh apudmerndeckoit cpenunbl. opmynsl beccens u [aycca s
PaBHOTOYHBIX U3MEPEHUM.

O6paboTka pe3yIbTaTOB Psiia PABHOTOYHBIX H3MEPEHUH.




JIBoiiHbIe paBHOTOUYHBIE U3MepeHUs. OLIEHKa TOUHOCTH psija JBOMHBIX paBHOTOYHBIX U3MEPEHUH.
HepaBHoTOuHBIE H3MepeHus. Beca pe3ynbTaToB HEPABHOTOUHBIX U3MEPEHUM U UX CBOWCTBA.

Bec apupmernueckoit cpeaunbl. O0mas apudmeTndeckas CpenHa.

Cpennss KBagpaTHyeCcKasi IOrPeIHOCTh €AUHUILIBI Beca. CpeiHss KBaJpaTH4ecKas NOrpelIHOCTh o01en
apudMeTHIecKoil cpearHbl. BeposTHeHIe morpenHoCTy U UX CBOMCTBA.

Dopmyia beccens 1151 HEpaBHOTOUHBIX U3MepeHuil. O6paboTKa pe3yabTaToOB psia HEPABHOTOUHBIX U3MEPEHUI.

IIpakTuyeckoe 3ansitue Ne3.

Breruncienre cpeaHux, BEpOSTHBIX, CPEIHHMX KBAJAPATUUYCCKUX, MPEICIbHBIX, aOCOTIOTHBIX U OTHOCHTEIBHBIX
IIOTPEUIHOCTEM.

Pemennie 3amay Ha BBIYMCIICHHE CPEIHUX KBAaAPATUYECKUX TOrpeHIHOCTeH (YHKIUH HEMOCpeICTBEHHO
M3MEPEHHBIX BEJINYNH.

O06paboTka psI0B HE3ABUCUMBIX PAaBHOTOYHBIX U3MEPEHHUI OJTHOM M TOM K€ BEITMYUHBI.

Pemenue 3aga4 Ha OLIEHKY TOYHOCTH IO PA3HOCTSIM JABOMHBIX PABHOTOYHBIX U3MEPEHUM.

Pemienue 3amay Ha ompe/elieHUE BECOB pajia HEPABHOTOUHBIX TI€OJE3MUYECKUX H3MEPEHUN pPa3IM4YHBIX BUJIOB,
BEPOATHEMIIErO0 3HAYEHUS W3MEPEHHOW BEJIWYMHBI, CPEIHEN KBAaJIpPAaTHUUYECKOM MOTPEIIHOCTH EOWHHUIIBI BeEca,
CpeaHer KBaIpaTUUECKOM MOTPEIIHOCTH BEPOSTHENILIETO 3HAYEHUS U3MEPEHHON BEJIMYUHBI.

Brruucnenust o0paTHBIX BECOB (DYHKITMI HEMOCPEICTBEHHO U3MEPEHHBIX HEPABHOTOYHBIX BEJTUYHH.

O06paboTka psAOB HE3aBUCHMBIX HEPABHOTOYHBIX U3MEPEHUN OJTHON U TOM )K€ BETTMYUHEIL.

22

CamocTtosiTeibHAst padoTa 00y4alOIIMXC:

Bbruucnenust cpeHUX KBaJpaTHYECKUX IMOTPELIHOCTEH, BEpOSATHEHIINX 3HAYEHUH MHOTOKPAaTHO HM3MEPEHHOM
BEJIMYMHBI, €€ CPEHEN KBAAPATUUECKOU U MPEAEIbHON MTOIPEIIHOCTEM.

O06paboTKa ps/10B HE3aBUCUMBIX PAaBHOTOUHBIX U3MEPEHUN OJTHOM M TOU 7K€ BEITMYHHBI.

O6paboTKa psA0B HE3aBUCUMbBIX HEPABHOTOUHBIX U3MEPEHUN OJTHOW U TOM K€ BETMUHHBI.

Tema 1.4.
pe3yabTaTOB
U3MEPEHUIN

YpaBHuBaHuE

Copepxxanue yueOHOro MaTepuaJa:
[TapameTpuueckuii criocod ypaBHUBaHUS.
KoppenatHsblif cnoco® ypaBHUBaHUSI.

IIpakTuyeckne 3ansaTus Ne 4.

YpaBHUBaHUE HUBEIUPHOI CETH 110 METOIy HAMMEHBIINX KBAJAPAaTOB MapaMeTPHUECKUM CIIOCOOOM.
VYpaBHUBaHUE HUBEJIMPHON CETH 10 METOAY HAMMEHBIIINX KBAJPaTOB KOPPETATHBIM CIIOCOOOM.
YpaBHUBaHUE OJUHOYHOIO MTOJIUTOHOMETPUYECKOTO X0/1a IO METOly HAMMEHBIINX KBa/IpaTOB KOPPEIaTHBIM
CIOCOOOM.

CamocrosiTesibHAasi padoTa 00yYaArO M XCS:

YpaBHUBaHUE HUBEIUPHOH CETH 110 METOIy HAMMEHBIINX KBAJAPATOB apaMEeTPHUECKUM CIIOCOOOM.
YpaBHUBaHUE HUBEIMPHON CETH [0 METOAY HAMMEHBIIINX KBAJPaTOB KOPPETATHBIM CIIOCOOOM.
ypaBHI/IBaHI/Ie OIVMHOYHOI'O MOJUTOHOMETPHUYCCKOI'0 X0/4a 10 MCTOAY HAMMCHBIIINX KBAJIPATOB KOPPCIATHBIM




CIIOCOOOM.

Tema 1.5. VYpaBuuBanue|Cojep:kaHue yueOHOTr0o MaTepHaJia: 2
CUCTEMBI Cb€MOYHBIX X0/10B c| IlpuHIMNManbHas CyIIHOCTh YIIPOUIEHHBIX METO/IOB.
OJTHOM Y3JI0BOH TOUKOH IIpakTHyeckoe 3ansTHe Ne S. 2
YpaBHUBaHUE CbEMOYHOM CETHU M3 TPEX TEOJOJUTHBIX XOJIOB C OJHOM y3JI0BOM TOUKOM.

Tema 1.6. VYpaBuuBanue |Coaep:kaHue y4eOHOr0o MaTepHaJia: 2
CHCTEeMBbl CheMOYHBIX X0110B | CymHOCTH crocoba nmocsuenoBarenbHbIX npubamxenuil. [lopsaok ypaBHUBaHHS .
C HECKOJIbKMMHU y3J0BbIMH |[IpakTHyeckoe 3aHsaTHE N2 6. 4
TOYKaAMU crocoboM | VpaBHHBaHHE ChEMOYHOM CETH CIIOCOOOM MMOCIIEA0BATENBHBIX PUOIIMKEHHUIA.
MOCJIEI0BATEIbHBIX
NpUOIMKESHUH.

Koncyabranumn 2
BCEI'O 94




3. YCJIOBHUS PEAJIU3ALIUUA PABOYEI MPOT'PAMMBI
TUCHUATIIAHBI

3.1. Ucnosib30BaHMe AKTUBHBIX M MHTEPAKTHBHBIX (JOPM NMpoBeieHUs 3aHATHIA

JUJis IOATOTOBKM CHEIHAIMCTOB CPEJAHET0 3BeHa B 00pa3oBaTEIbHOM IpoOIecce
HIMPOKO UCIIOIB3YIOTCS Takue (popMbl MPOBEACHUS 3aHATUHN KaK:

- MO3IOBOM IITYPM;

- KpYIJIbId CTOJI;

- CEMUHap;

- pa300p KOHKPETHBIX CUTYaIIHi;

- KOMIIBIOTEPHBIE CUMYIISILIUH;

- ICJIOBBIE U POJIEBBIE UI'PHI;

- IICUXO0JIOTUYECKUE U UHBIC TPCHUHTH;

- TPYIIIOBBIE TUCKYCCHH,

- Keilc-3aJlaHue U Jp.

[TpumeHsoTCS claeayolIre COBpeMeHHbIE 00pa30BaTeNbHbIC TEXHOIOTUH:

- TEXHOJIOTUSI COTPYHUYECTBA;

- TEXHOJIOTHUSI Pa3BUTHUSI KPUTUUECKOTO MBIIIJICHUS;

- MPOOJIIEMHOT0 U INYHOCTHO-OPHUEHTUPOBAHHOTO 00yUYEHNS;

- UHPOPMALIMOHHBIE TEXHOJIOTHH.

AKTUBHBIC M UHTEPAKTUBHBIE (POPMBI IPOBEICHUS 3aHATHH, UCIIOIb3yeMbIE B Y4€OHOM

porecce
AXTHBHBIMN,
dopma 3aHATUA Tema 3ansaTHA WHTEPaKTUBHBIN
METOJ
IIpakTHueckoe 3aHsaTHE BrisiBieHME U UCKITIOUEHHE TPYOBIX, T'pymoBbie
CIIy4alHBIX U CUCTEMATHYECKUX ITOIPELIHOCTEN
JTUCKYCCHU

13 psAJla U3MEPEHUM.

HpaKTI/IquKOe 3aHATUC Pemienue 3ama4d Ha OLICHKY TOYHOCTH 110

M . |Kelic-3amanue u
Pa3HOCTSIM JIBOMHBIX PABHOTOYHBIX H3MEPECHUM.

ap.

HpaKTI/I‘{eCKOe 3aHATUC Pemienue 3aga4d Ha OIIPEACIICHUC BECCOB paaa
HCPAaBHOTOYHBIX I'€OAC3NICCKUX 1/13MepeH1/1171
Pa3JINIHBIX BUOOB, Bepo;ITHeﬁmero 3HA4YCHUA

o N Keiic-3amanne n
I/ISMepeHHOI/I BCJINYHMHBI, CpCI[HeI/I

KBaJpaTUUECKOW MOrPEIHOCTH €IMHUIIBI BECa, AP-
CpeIHEeH KBaIpaTHIeCKON MOTrPEIIHOCTH
BEpPOSITHENIIErO 3HAUEHUSI U3MEPEHHOM
BEITMYUHBI.
[IpakTuueckoe 3aHsTHE VYpaBHUBaHUE CHEMOYHOM CETH U3 TPEX ['pynnoBsie

TE€OJIOJIMTHBIX XOJ0B C OJTHOM Y3JIOBOM TOUYKOIA. JINCKYCCUH




3.2. YueOHO-MeTOANYECKOE O0ecIiedeHue
Caenenusi 00 AIEKTPOHHBIX TOJTHOTEKCTOBBIX PECypcax, JOCTYI K KOTOPBIM
o0ecreunBaeTcsi Ha OCHOBAHUHU MPSIMBIX JIOTOBOPOB

[lepeyeHb JTOKYMEHTOB, MOJTBEPXKIAIONIMX HAIWYHE/TIPABO  HCIOJIB30BAHUS HUPPOBBIX
(anexTpoHHBIX) OubMoTeK, DbC

2023- 1 Kontpakr Ne 656//1Y ot 30.12.2022. (ObC

2024| 1 | ZNANIUM.COM>) 01.01.2023 - 21.12.2023

Kontpakt Ne 411/0Y ot 10.10.2022. (ObC

2| s 12.10.2022 — 11.10.2023
3, g;“g?;gg‘g%‘é{‘fg;ﬁ‘f_NB (2)35/ IV ot 05.08.2023 — 04.08.2024
o | Bt X Y o101 a1 s
5, JZISHggH;gz";‘(*;ﬁé“}’g;gi‘f_NCézg)/ LY ot 05.08.2023 — 04.08.2024
6. KonTpakt Ne 493/]1Y ot 11.11.2022 11.11.2022 — 11.11.2023

(Onextponnsie popmbl yueOHUKOB Ais CITIO)

Horosop Nel01/H3b/2097 ot 28.03.2017
7. | (HaunonanmpHast 31€KTpOHHAs OMOIHOTEKA
(H9B))

28.03.2017 — 28.03.2022
(npononranus 1o 28.03.2027)

AKT BBOJIa B KCILTYaTalUIO DJIEKTPOHHON

6u6mmorexn BITAY Ne 33 or 19.01.2016 Beccpouro

ObecnieueHHOCTh Y4E€OHOU TUTEpPaTypol MpU peanu3aluuu padboueit IporpaMmmbl
3.2.1. OCHOBHBIE HCTOYHUKH:

1. Ky3nenoB II.H. I'eonesus. Yacts I [Dnexrponnsiit pecypce] : yuebnuk / I1.H. Ky3nenos .—
I'eone3mus. Yacts I, 2018-08-25 .— Mocksa : Akamemudeckuii [Ipoekr, 2010 .— 256 c. [DU]
[OBC IPRBooks]

2.Kpasuenko 0. A. I'eone3ust [anexktpoHHbI pecypc] : Yuebnuk : Mocksa : OOO "Hayuno-
n3narensckuil neHtp MHOPA-M", 2019 .— 344 c. [DU] [OBC 3nanuym]

3.Komkuna T.A. IlomeBasi reome3uueckas TMpakTHKa [DIEKTPOHHBIA pecypc| : ydeOHO-
MeToauueckoe mocobue / ; coct. T.A. Komkuna ; O.T'. IllexoBa .— Momxkap-Omna : Mapuiickuit
rOCyJapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET, [ToBomkckuit roCyJapCTBEHHBIN
TexHoJornueckuit yauepcuteT, ObC ACB, 2009 .— 56 c. [OU] [DBC IPRBooks]

4 Iloxnax I'.I'. Teone3ust [DnexkTponHsbIil pecypc] : yueoHoe nocodue / C.II. I'pugnes ; T'.T.
[Toxman .— 'eonmesust, 2013 .— 544 ¢ [OU] [DBC IPRBooks]

S.IMokman I'.I'. TlpakTukym 1o reome3uu [DIEKTpOHHBIN pecypc]| : ydebHoe mocobme / H.A.
Uyuykun ; H.C. Aunenkos ; I'.I'. [loknazg ; O.B. EcennukoB ; C.II. I'punnes ; A.H. CsunnoB
2015 .— 488 ¢ [DU] [OBC IPRBooks]

6. AbsikoB, b. H. I'eonesus [Dnexkrponnsiit pecype] : yueOnuk / JIpsikoB b. H. — 2-e uzn., ucnp.
— Cankr-IlerepOypr : Jlanp, 2019 .— 416 c. — Kuura u3 xomwteknuu Jlanp - MHxeHepHo-
TEXHUYECKUE HayKu — ISBN 978-5-8114-3012-3 —
<URL:https://e.lanbook.com/book/111205>.



https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/01/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-656-%D0%94%D0%A3-%D0%BE%D1%82-30.12.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/10/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-411-%D0%94%D0%A3-%D0%BE%D1%82-10.10.2022.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-225_%D0%94%D0%A3-%D0%92%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/04/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-62-%D0%94%D0%A3_23.03.23.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2023/08/%D0%9B%D0%B8%D1%86%D0%B5%D0%BD%D0%B7%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9-%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-226-%D0%94%D0%A3-%D0%A1%D0%9F%D0%9E-%D0%BE%D1%82-25.07.2023.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2022/12/%D0%9A%D0%BE%D0%BD%D1%82%D1%80%D0%B0%D0%BA%D1%82-%E2%84%96-493_%D0%94%D0%A3-%D0%BE%D1%82-11.11.2022.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%9D%D0%AD%D0%91.-%D0%94%D0%BE%D0%B3%D0%BE%D0%B2%D0%BE%D1%80-%E2%84%96-101-%D0%9D%D0%AD%D0%91-2097-%D0%BE%D1%82-28.03.2017.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
https://library.vsau.ru/wp-content/uploads/2021/12/%D0%90%D0%BA%D1%82-%D0%B2%D0%B2%D0%BE%D0%B4%D0%B0-%D0%B2-%D1%8D%D0%BA%D1%81%D0%BF%D0%BB%D1%83%D0%B0%D1%82%D0%B0%D1%86%D0%B8%D1%8E-%D0%AD%D0%91-%D0%92%D0%93%D0%90%D0%A3.-merged-pdf.io-3.pdf
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=29966&TERM=%D0%94%D1%8C%D1%8F%D0%BA%D0%BE%D0%B2,%20%D0%91.%20%D0%9D.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/book/111205

3.2.2. JlonoaHuTEeIbHbIC HCTOYHHUKH:
1.bpems M. S. Umxenepnas reonesuss u reoumndopmaruka. Kpatkuit kypc / Bpeme M.,
boromonoga E.C., Koyrus B.A., JIéeun b.A. — Mockaa : Jlaup", 2015 . [DU] [OBC Jlans|
2.Cnecapuyk B.A. HopmupoBaHue TOYHOCTH M TEXHUYECKHE U3MEPEHUs [ DIEKTPOHHBIN pecypc]
: yue6Hoe nocobue / B.A. Cnecapuyk .— HopMupoBaHue TOUHOCTH U TEXHUYECKUE U3MEPEHUS,
2016 .— 228 ¢ [DU] [OBC IPRBooks]

3.2.3. MeToau4ecKue U3JaHus
1. Meroapl MaTeMaTH4eCcKOW OOpaOOTKU PE3yIbTAaTOB TOJEBBIX T'€OAC3WYECKUX HU3MEPCHHHA U
OIICHKa WX TOYHOCTHU : METOAMYECKHE YKa3aHHUS MO M3YyYEHUIO JUCLUUIUIMHBI U OpPTaHHU3alUuu
caMOCTOSTeNIbHON padoThl /it HanpasieHus 21.02.08 Ilpuknagnas reoaesus/ M.B..Baneera —
Boponex : BI'AY, 2019. - 26 c.

3.2.4. Ilepuoguyeckue U31aHus

1.T'eone3us u kaprorpadus : HAYYHO-TEXHUYECKHI ¥ IPOU3BOJCTBEHHBIN KypHAII / yUpeIUTENb

I'maBHOe ympaBieHwe reone3sun u Kaprorpagpum .— MockBa : ['ocymapcTBeHHBIN
Kaprorpaduueckuii U reoae3ndecKuii eHTp, 1956- .
2.'eonpodu : HaydyHO-TEXHUYECKHH >KYpPHAJl IO TeOJIe3WH, KapTrorpadud W HaBUTANUU /
Hudpopmanmonnoe arenrctso "I'POM" .— Mockga : [Ipocnekr, 2011 .—
3.Bectnuk Pocpeectpa : odunmansHoe wu3nanue / yupenutenu : DenepanbHas ciyxOa
rocynapcrBeHHoil peructpaunu, OI'YII "denepanbHblil kagacTpoBblil uHeHtp "3emus"
Mockaa : 3emus, 2009- .—
4.3emiIeyCTpOICTBO, KagacTp M MOHUTOPUHI 3e€MeJb : HAayYHO-MPAKTUYECKUN €KeMEeCSUHBIN
KypHain / ydpeaurtenb : Akanemusi OOIIECTBEHHO-DKOHOMHYECKMX HayKk .— MockBa
[Ipocsemenue, 2005- .—
5.BectHuk BOpOHEKCKOr0 TOCYAapCTBEHHOTO arpapHOTO YHUBEPCUTETA : TCOPETUUYECKUM M
HAyYHO-TIPaKTUYECKUil XypHan / Boponex. roc. arpap. yu-T .— Boponex : BI[AY, 1998- .—

3.3.MaTepuaJbHO-TeXHHYECKOE H IPOrpaMMHoOe o0ecnieyeHne

CBeI[eHI/ISI O IpOorpaMMHOM oOecrieueHNN O6IH€FO Ha3HAa4YCHUA

No HazBanue Pasmermenue
1 | Onepanmonnsie cuctembl MS Windows / Linux (ALT I1K B JIOKaNbHOM CETH
Linux) BIrAy
2 |ITaketsr oducHbix npuaoxenuit Office MS Windows / I1K B JIOKaNbHOM CETH
OpenOffice / LibreOffice BIrAy
3 |IIporpammsl aiast mpocMmotpa aiiioB Adobe Reader / DjVu I1K B JIOKaNbHOM CETH
Reader BIr'AY
4 | Bpaysepsl Google Chrome / Mozilla Firefox / Internet I1K B JIOKaNbHOM CETH
Explorer BIrAy
5 | AutuBupycHas nporpamma DrWeb ES IIK B nokanbHOU ceTH
BIr'Ay
6 | [Iporpamma-apxuBarop 7-Zip IIK B nokanbHOU ceTH
BIr'AY
7 | Mynerimenna npourpsiBatens MediaPlayer Classic 1K B nokanbHOW ceTH
BIr'AY
8 | Ilnardopma onnaitH-oOydeHus eLearning server [1K B nokaneHO# ceTtn
BIr'Ay
9 | Cucrema xommbroTepHoro TectupoBanus AST Test [IK B nokanbsHOU ceTH
BIr'Ay
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Crienan3upoBaHHOE MPOTPAMMHOE O00ECTICUCHHE

Ne Ha3Banue Pasmemenue

1 |I'eomndopmarmonnas cuctema ArcGIS Workstation IIK ayn. 16, 18 (K9)

2 |I'eonndopmarmonnas cucrema ObjectLand [1K B nokanbHo# cetn BIAY

3 |Ilaker cTatucTudeckoil 00pabOTKH MTaHHBIX Statistica [IK B nokanbHoM cetu BIAY

4 Cucrema aBTOMATU3MPOBAHHOTO TIPOCKTUPOBAHUS U K B ftokatbHoi cetn BEAY
yepueHus Autocad

5 |Cucrema tpexmepHoro mojenupoBanus Kompas 3D [IK B nokanbHoi cetn BIAY

[Tomerienus 1 BeeHUs: 00pa30BaTENIBHOTO MpoLecca U 000pyL0BaHKE
JlJ11 KOHTaKTHOM pabOThI

HanmMeHnoBaHue noMemeHni Juisi IpOBEIEHUS BCEX
BHJIOB YICOHOM JIEATEIIBHOCTH, IPETYCMOTPCHHON
y4eOHBIM ITUIAHOM, B TOM YHCJIE TIOMEIICHUS TS
CaMOCTOSITEJIbHON pabOThI, C YKa3aHUEM TEPEUHS
OCHOBHOT'O 000pYyI0BaHMs, y4€OHO-HATJISATHBIX
MOCOOUH U UCIIOJIB3YEeMOT0 MPOTPAMMHOTO
obecrniedeHus

AJipec (MECTOIOIOKEHNE) TTOMEIICHHI
JUTSL IPOBEJICHUS BCEX BHJIOB YUEOHOI
JeSITebHOCTH, IPEAYCMOTPEHHON
yueOHBIM TUTAHOM (B CTy4yae
peanu3anuu 00pa3oBaTEIbHOM
IPOTpaMMBbI B CETEBOH Gopme
JIOTIOJTHUTEIHPHO YKa3bIBACTCS
HAMMCHOBAHHE OPTaHU3AIHH, C
KOTOPOU 3aKJIFOYEH JIOTOBOP)

Aynuropuu i yueOHON paboOTHI.

KommekT yue6HO# MeGenu, npe3eHTalnOHHbIH
KOMIUIEKC (HCII0JIb3yeMOE ITPOrpaMMHOE 00eCIIeueHuE:
MS Windows / Linux, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, Aaaexc bpaysep /
Mozilla Firefox / Internet Explorer),
JIEMOHCTPAIIMOHHOE 000PYy/I0BaHKE U yueOHO-
HarJs1IHble TOCOOUS: 10CKa MarHUTHAs

Aynuropuu i yueOHON paboTHI.

Kommiekt yuebnort mebenn, KK Tenesuzop,
MapKepHas JJ0CKa, IEMOHCTPAIMOHHOE 000pYAOBaHHE
1 yueOHO-HarJsiHbIe TOCco0us, JTabopaTopHOe
000pyI0BaHUE, KOMIIBIOTEpHAst TEXHUKA C
BO3MOXKHOCTBIO NOJIKIItoUeHUs K ceth "MHTepHeT" n
o0ecreyeHrneM JI0CTyIa B AJIEKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEIBHYIO CPENY,
UCTOJIb3yeMoe porpaMMHoe oOecrieueHre MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Ainnexc bpaysep/ Mozilla Firefox
/ Internet Explorer, ALT Linux, LibreOffice.
Aynutopuu 11 yaeOHOU pabOTHI.

KowmrmiekT yuebHol Mebenu, 1eMOHCTPAIIMOHHOE
00opy0BaHUE U y4yeOHO-HATISAHbIE TOCOOUS: JOCKa
MarHuTHasi1, JabopaTopHOe 000pyIOBaHHE: JIMHEHKA
JpoOsliieBa, IuIaHUMETp, KypBUMETP

Aynuropuu Ui yueOHOU pabOTHI.

KommiekT yue6HOI Me6enu, 1eMOHCTPAIIMOHHOE

394043, BopoHexckas 00J1acTs, T.
Boponex, yn. JlomoHnocoBa, 811,
xopm.l. ayn. 217, 222, 225

394043, BopoHnexckas 001acTh, T.
Boponex, yn. JlomoHnocoBa, 811,
xopm. 1. ayn. 227, 228

394043, Boponesxckas 00acts, r. Bo-
poHex, yi. Jlomonocosa, 811, kopr.1.
ayn. 223, 224, 226, 229, 230

394043, BopoHnexckas 001acTh,
r.Boponex, yn.JlJomoHnocoBa, 811,




obopyoBaHre U yueOHO- HATJISAHBIC TOCOOUS:
reoJIe3nYecKue MpuOopsI ( TEOAOTUT, HUBEIHP,
JIEKTPOHHBINA TaXEOMETp, JIEKTPOHHBIN HUBETUD,
Ja3epHbBIN JaTbHOMEp, CITyTHHUKOBAS ammaparypa,
paauocucTema), 1abopaTopHoe 000pyI0BaHUE:
NITaTUBBI, peiika HUBEIMPHAs, JICHTA 3eMJIeMepHas,
OanrMak HUBEIMPHBIN, TuHEelKa J[poObIieBa,
TUTAHUMETPBI.

AyauTtopuu Juisi yaeOHOM paOOTHI.

KomrutekT yaeOHoM MeOenn, MarHuTHas 10CKa,
JNEMOHCTpALMOHHOE 000pyA0BaHKE U y4eOHO-
HaTJISTHBIC TTOCOOHSI: TOCKA MarHUTHas, 1TabopaTopHOe
o0opynoBanue: nuHelrika [{pobbliieBa, IIaHUMETP

kopr. 1. aya. 120

394043, BopoHexckas 00J1acTs, T.
Boponex, yn. Jlomonocosa, 811,
kopm.l. ayx. 210, 112, 113

Jlj1 caMoCTOSTENIbHON paOOThI

HanmMeHnoBaHue noMeneHuit st IpOBEICHUS BCEX
BHJIOB YICOHOM JIEATEIIBHOCTH, IPETYCMOTPCHHON
y4eOHBIM ITUTAHOM, B TOM YHCJIE TIOMEIICHUS TS
CaMOCTOSITEJIbHON pabOThI, C YKa3aHUEM TIEPEUHS
OCHOBHOT'O 000pYyI0BaHUs, Y41€OHO-HATJISATHBIX
MOCOOUH U UCIIOJIB3YEeMOT0 MPOTPAMMHOTO
obecrnieueHus

Agipec (MECTOIOI0KEHUE) TTOMEIICHU I
JUTSL IPOBEJICHUS BCEX BHJIOB YUEOHOI
JeSITeTbHOCTH, IPEAYCMOTPEHHON
yueOHBIM TUTAHOM (B CTy4yae
peanu3anuu 00pa3oBaTEIbHOM
IPOTpaMMBbI B CETEBOH popme
JIOTIOJTHUTEIIFHO YKa3bIBACTCA
HAaMMCHOBAHHE OPTaHU3AIHH, C
KOTOPOU 3aKJIFOYEH JIOTOBOP)

[TomernieHust 17151 CaMOCTOSITEIBHOM pabOTHI.
KommuiekT yueOHoit mebenu, KK Tenesusop,
MapKepHas J0CKa, IEMOHCTPAIMOHHOE 000pYAOBaHHE
U y4yeOHO-HATJsIIHbIE TOco0us, TabopaTopHoe
000pyI0BaHUE, KOMIIBIOTEpHAs TEXHUKA C
BO3MO>KHOCTBIO OJKIIIOUEHMS K ceTh "MHTepHET" 1
o0ecTie4yeHneM JIOCTYTIa B AJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTeIbHYIO Cpeny,
HCIIOJIb3yeMOe MporpaMMHoOe obecrieuenrne MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Sunexc Bpaysep/ Mozilla Firefox
/ Internet Explorer, ALT Linux, LibreOffice.
[TomerieHus 17151 caMOCTOSITEBHON pabOTHI.
Kommiekt mebenu, KOMIbIOTEpHAs TEXHUKA C
BBIXOJIOM B JIOKQJIbHYIO ce€Th U IHTepHET, ¢ 10CTyIoM
K CIIpaBOYHBIM CUCTEMaM U MpodeccnoHanbHbIM 6a3zaM
JTAHHBIX, 3JIEKTPOHHBIM y4€OHO-METOJUUECKUM
MaTepuaiam, OMOINOTEUHOMY 3JIEKTPOHHOMY
katasiory, 9bC, k anekTpoHHON HHPOPMAILIMOHHO-
00pa3oBaTeNbHON Cpeie, UCTIONB3YeMOe TIPOTPAMMHOE
obecneuenne: MS Windows / Linux, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer Classic,
SAunnexc bpaysep / Mozilla Firefox / Internet Explorer

394043, BopoHexckas 00J1acTs, T.
Boponex, yn. JlomoHnocosa, 8171,
kopi. 1. ayn. 227, 228 (¢ 16 go 20 u.).

394043, BopoHnexckasi 001acTh, T.
Boponex, yn. JlomoHocoBa, 811,
kopr. 1. aya. 119
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4. ®OH/ OLICHOYHBIX CPEACTB, KOHTPOJIb M OLICHKA Pe3yJIbTAaTOB 0CBOCHUS

AUCHHUITIIMHBI

4.1. Ouenka pe3yJbTAaTOB OCBOCHHS JUCHMILIHHbBI

Komnereniumn OcHoBHbIE nIOKa3aTenu oleHKu | Dopmbl U METOABI OLICHKH
pe3yJbTaTa
IIK 1.4. | lemoHCTpauus 3HaHUH, TectupoBaHue, yCTHBIN U
Hcnonb30BaTh COBPEMEHHbBIC | YMEHHI U MPAKTUYECKOTO MUCHbMEHHBIN OIpPOC.
TEXHOJIOTUH ONPEACIICHUSL | OIBITA 10 OIPEACIICHUIO DKCHepTHOE HAOII0IeHUE U
MECTOIOJIOKEHUSI ~ IMYHKTOB | MECTOIOJIOKEHHUS ITYHKTOB OIIEHKA MPaKTUYECKUX
TeOJC3UUECKUX CEeTeM Ha | IeoAe3UYECKUX CeTel C 3aHATHH.
OCHOBE CITyTHUKOBOH | MMOMONIBI0O MaTeMaTH4YECKOM OueHka pe3yJabTaToB.
HABUTAIMH, a TAaKKE€ METOABl | 0OpabOTKH, B TOM YHCIIE
3JIEKTPOHHBIX M3MEPEHU | OCHOBBI CIYTHUKOBOM
3JIEMEHTOB  I'€0JIC3MYCCKHX | HaBUTallUH, METOIbI
CEeTeH. 3JICKTPOHHBIX U3MEPEHUMN
I[IK 1.7. Bemonusrs | JleMoHCTpalus 3HaHUH, TecTtupoBanue, yCTHBIN U

MEPBUYHYIO YMEHUHI U IPAKTUYECKOTO MUCHMEHHBIN OIpPOC.
MaTeMaTU4YeCcKytr0 0oOpabOTKy | OMbITA MO aHATU3Y U DKCnepTHOE HAOII0IeHUE U
pe3ynbTaTOB MOJIEBBIX | YCTPAHEHUIO PUYUH OIIEHKa MPaKTUYECKUX
reoAe3M4YECKUX MU3MEPEHUN C | BOBHUKHOBEHUS IMOTPEUIHOCTEN | 3aHATHM.
HCITOJIb30BaHUEM HU3MEPEHU, BBITTOJIHEHUIO OueHka pe3yabTaToB.
COBPEMEHHBIX MaTeMaTHIeCKOH 00paboTKH
KOMIIBIOTEPHBIX ~ IPOTpPaMM, | pe3yJbTaTOB IOJEBBIX
AHAJIM3UPOBATh U YCTPAHATH | F€OAE3UYECKUX U3MEPEHHUH, B
MIPUYMHBI BO3HUKHOBEHHS | TOM YHCJIE C MCIIOJIb30BaHUEM

Opaka u TpyObIX OHIMOOK
A3MEPEHUM.

COBPEMEHHBIX KOMITHIOTEPHBIX
MporpaMm

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUITJIMHBbI

4.2.1. KpuTepuu OlleHKH YCTHOIO ONpoca

Onenka Kpurepun

BBICTABIISIETCS 00YJarOIIEMyCsl, €CIIM OH YETKO BBIPa)KaeT CBOIO
«OTIIMYHOY TOYKY 3pEHUS 110 pACCMaTPUBAEMBIM BOIIPOCAM, TPHBOJIS

COOTBETCTBYIOLIME TPHUMEPHI

BBICTaBIIIETCS 00YJArOIEMYCsl, €CIIM OH JIONYCKAaeT OTJEIIbHBIE
«XOPOLIOY» YIQIOTIEMYCH, Aony g

IMOTrpCITHOCTHU B OTBCTEC

«YAOBJICTBOPUTECIBHOY

BBICTaBIIsI€TCS 00yUaIOIIEMYCsl, €CITH OH OOHApyKUBAeT MPoOeIbl B
3HAHUSIX OCHOBHOTO Y4€OHO-IIPOrpaMMHOT0 MaTepuasa

«HCYOOBJICTBOPUTCIBLHO»

BBICTABJISIETCS 00yYaroIEeMycsl, €CJIM OH 0OHapYKUBAeT
CYILECTBEHHbIE IPOOEIIbI B 3HAHUSIX OCHOBHBIX MOJIOKEHUHN yueOHOMN
JUCLHUIIIMHBL, HEYMEHHUE ¢ ITIOMOILBIO IIPENOoJaBaTes 0JIyYUTh
MIPaBUJILHOE PEIIEHNE KOHKPETHOM TPaKTUYECKOM 3a/1a4 U3 Yucia
PeyCMOTPEHHBIX paboydeil mporpaMMoii yueOHOM JTUCIUIUIMHE
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4.2.2. KpuTepuu OlleHKH MPAKTHYECKHX 3aJaHU I

Ornenka

Kpurepun

3auteHo

[IpakTrueckoe 3ajaHUE BBINIOJIHEHO BEPHO, B TIOJHOM OOBEME,
MPOBEJCH NPABWIbHBIM aHaNU3, CHCJIAaHbl apPryMEHTHPOBAHHbBIC
BBIBOIBI. [IposiBIeH  TBOpPYECKHMH TMOAXOM W JIEMOHCTpaIus
palioHaIbHBIX ~ CHOCOOOB  pENICHHS  KOHKPETHBIX  3ajad.
OO0yJaroIMiics JaeT OTBETHI HAa JIOMOJHUTEIIbHBIC BOIIPOCHI.

He 3auteno

HpaKTI/I‘-IeCKOG 3aJaHuC BbIIIOJIHCHO, HO a0COJIFOTHO HCBCPHO.
I[OHYH_ICHBI CYLICCTBCHHBIC OH_II/I6KI/I, HCIIPABJIAACMBIC C
HGHOCpGI[CTBeHHOI;'I IOMOIIBIO MMPEIIOAaBaATCIIA.

4.2.3. Kpurepuu OlleHKH TeCTOB

Onenka, ypoBeHb
JTIOCTHKEHHUS
KOMITETEHITNH

Onucanue KpUTepUEB

OTIMYHO, BRICOKHI

ConeprkaHre NpaBUIbHBIX OTBETOB B TeCTE HE MeHee 86%

Xopouo, MPOJABUHYTHIN

ConeprxkaHre IpaBUIbHBIX OTBETOB B TecTe He MeHee 71%

Y 10BIETBOPUTENBHO,
IOPOrOBBIN

ConepxaHye paBUIbHBIX OTBETOB B TecTe He MeHee 51%

HeynosnersopureinsHo,
KOMIIETEHIIMSI HE OCBOCHA

ConepxaHue MpaBUIbHBIX OTBETOB B TecTe MeHee 51%

4.2.4. Kpurepum olleHKH Ha JK3aMeHe

OneHka, ypoBeHb
NOCTHKEHUS
KOMIIETEHIINI

Omnucanue KpUTEpPHUEB

OTIUYHO, BEICOKHI

OOyuaromuiics  mokasajl  TOJHbIE U IIyOOKME  3HaHUS
[IPOrpaMMHOT0 MaTepuaa, JOTMYHO U apryMEHTHUPOBAHO OTBETHII
Ha BCE BONPOCH JK3aMEHALIMOHHOTO Owmiera, a TakXke Ha
JIONOJTHUTENBHBIE BOIPOCHI, CIIOCOOEH CaMOCTOSTENBHO PpEIIATh
CJIO’KHBIE 3a7aY¥ TUCIIUITIIMHbI

Xopo1o, MpOABUHYTHIN

OOyuaromuiicss TBEpJIO 3HAET MPOrpPaMMHBIN MaTepuai, rpaMOTHO
€ro U3JaraeT, He JOIMYCKAaeT CYIIECTBEHHbIX HETOYHOCTEN B OTBETE,
JIOCTaTOYHO TIOJHO OTBETHJI HA BOMNPOCHl HSK3aMEHALIMOHHOTO
Ouera U JONOJHUTEIbHBIE BOIPOCHI, CIIOCOOEH CaMOCTOSTEIIBHO
pemaTh CTaHapTHBIE 3aja4 TUCIIUIIITNHbI

OOyuvaromuiics MoOKa3zajd 3HaHME TOJBKO OCHOB IPOTPAMMHOIO
MaTepuaa, YCBOWJI €ro MOBEPXHOCTHO, HO HE JIOIYyCKasl TpyOBIX

Y 10BIIETBOPUTEIBHO, OMOOK WJIM HETOYHOCTEH, TpeOyeT HaBOASIIUX BOIPOCOB IJIf
IIOPOTOBBIN IIPaBWJIBHOTO OTBETA, HE OTBETHJI HA JIONOJHUTEJIBHBIE BOIPOCHI,
CHOCOOEH pellaTh CTaHAapTHBIE 33Jja4l JUCIUIUIMHBI C TOMOLIBIO
IpenogaBaTess
OOyuaronuiics He 3HAaeT OCHOB MPOrPaMMHOI0 MaTepuala
HeynosnersopurensHo, yHarom porp P ’
JOTyCKaeT TpyOble OMMUOKKM B OTBETe, HE CIOCOOCH pemiaTh
KOMITETEHIIHS HE
OCBOCHE CTaHJApTHBIE  33Jaud  JUCLUUIUIMHBI  JaXe C  IOMOIUBIO
npernojaBaTens
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15.
16.

17.
18.
19.
20.
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22.
23.
24,
25.
26.
217.
28.
29.
30.

31.
32.

4.3. OuneHounbie cCpeacTrBa AJisd NMPOBEACHUSA TEKYIIEIro KOHTPOJIA YCIIEBAEMOCTH

YcTHBIH onpoc

Bunbt coObiTuit. Bubl ciydaiinbix coObituid. [TlomHas rpymnmna COOBITH.

He3zaBucumeble u 3aBUCHMbIE COOBITHSA. BEpoATHOCTH COOBITHS, YCIIOBHASI BEPOSTHOCTD.
[ToBTOpeHne wucnbiTaHui (OMHOMHUANBHOE pacupesernceHue). BeposTHeilee Yucio
MIOBTOPEHMI MPU ONPEIETEHHOM YHCIIE UCIIBITAHUM.

3aKOH pacupeleieHus BEPOSITHOCTEN MPU MHOTOKpPATHBIX HUCHBITaHUAX. [IpenenbHblil
3aKOH.

OO0urme cBeneHus 00 U3MEPEHHIX (PU3UIECKUX BETHUUH.

Knaccudukanms namepenuii. CynHocTh U3MEPEHUH, BUIBI H3MEPECHHI.

[TorpemHocT U3MepeHus: O0IIMe CBEICHUS, KiTaccu(uKarvs.

OCHOBHBIE CBOMCTBA CIIyYalHBIX MOTPEITHOCTEH.

JaTp onpeneneHue Ciiy4ailHbIM OITMOKaM U3MEPEHHUIA.

. JlaTh onpeeneHre CUCTEMaTHUECKUM OIINOKaM U3MEPEHUH.
. HopmasibHBII 3aKOH paclpenesieHus Cily4aiHoi Beau4unHbl. [lapaMeTpsl HOpMaIbHOTO

pacupeaciCHuA.

. IIpaBuio Tpex curm, npeaebHbIe NOTPEIIHOCTH.
. ToueuHasi u UHTEpBaJIbHAs OLIEHKU UICTUHHOIO 3HAYECHUSI U3MEPSAEMOM BETUUNHBI.
. Ctporoe 000CHOBaHHME BHJA OIICHOK pe3yibTaTa HU3MEPEHUM M €ro Cly4aiHou

MOTPENIHOCTH METO/IOM MaKCUMAJIbHOTO TPaBI0TO00uSI.

CyMMapHas MorpeurHocTh.

VYyer morpemHocTH B 3alMCH OKOHYATEIBHOTO pe3ysibTara usMepeHus. llopsmok
BBITIOJIHEHUS OKPYTJICHHUS.

Jate ompeneneHue M 3anucaTh 3HAYEHUE JJIs1 BEIMYMHBI TOMNPABKU pE3yJbTara
U3MEpPEHHUS.

CpenHexBazpaTudeckas IOIPEIIHOCTh  KOCBEHHBIX HM3MEpPEHMH  (IOrpelIHOCTh
GbyHKIIMHM OJHON IEPEMEHHOM).

CpenHexkBaapaTuyecKkasl IOTPEIIHOCTh  KOCBEHHBIX HM3MEPEHMH  (IOrpEelIHOCTh
(YHKLNU HECKOJIBKHX TIEPEMEHHBIX ).

CpennekBaapaTuueckasi IOTPEIIHOCTh PA3HOCTEH TBOWHBIX U3MEPEHHUIA.
HepasHoTouHnble n3mepenus. CpeHee B3BEIIEHHOE.

OneHka JUCHEpCUU CPEIHEro B3BEIICHHOTo. BiMsSHME MOrpemHoCTH ONpeesieHus
BECOBBIX K03()(pHULIMEHTOB HAa MOTPELTHOCTh B3BEILIEHHOI'O CPE/IHETO.

OObenuHEHUE  pe3ylIbTaTOB  H3MEPEHUH ¢  NPeo0aalolMMHu  CIy4yalHBIMU
MOTPEIHOCTAMHU

CoBmecTHas 00paboTKa pe3yibTaTOB M3MEpPEHUN. 3a/adya ypaBHUBAHUS PE3yJIbTaTOB
U3MEPEHUM.

Cxema MeTo/la HaMMEHBIIMX KBaJIpaTOB NpHU IMOCTPOCHUM JIMHEHHOM perpeccuu Io
JaHHBIM DKCIIEPUMEHTA, IPUMEHEHUSI METOJa HAMMEHBIINX KBaIpaTOB.

[TpuBeneHne TMHEWHBIX HEPABHOTOYHBIX YCIOBHBIX YPABHEHUH K pABHOTOYHBIM.
JInHeapu3anys HEIIMHEWHBIX YCIOBHBIX YPaBHEHUM.

Buael ycnoBHBIX ypaBHEHUH NIl T€OJIE3UUYECKUX CeTel (CloBHOE ypaBHeHUE (uryp,
YCIIOBHOE YpPaBHEHUE TOPU30HTA).

Buael ycloBHBIX ypaBHEHUM /il T€OAE3UYECKHX ceTeil (yCIIOBHOE YypaBHEHUE
JUPEKLIMOHHBIX YIJIOB, TIOJIIOCHOE YCIOBHOE YpaBHEHHE, Oa3MCHOE YCIOBHOE
ypaBHEHUE).

[TapameTpuueckuii ciocod ypaBHUBAHHUS.

Koppenatusiii cnoco0 ypaBHHUBaHUA.

VYpaBHUBaHME  HUBEIMPHOM CETM 1O  METOAY  HAWMEHBIIMX  KBaJpaToB
apaMeTpUUeCKUM CIIOCOOOM.
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33.

34.

35.

36.

37.

38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

54,
55.
56.
57.
58.
59.
60.
61.

62.

63.

64.
65.
66.

67.
68.
69.
70.
71.
72.

VYpaBHUBaHUE HUBEJIMPHOM CETH MO METOJy HAaMMEHBIIHUX KBAJPATOB KOPPEIATHBIM
CIocoo0oM.

VYpaBHUBaHUE OJMHOYHOTO MOJUTOHOMETPUUYECKOTO XOJa MO METOAY HaMMEHBIINX
KBaJIpaTOB KOPPEJIATHBIM CIIOCOOOM.

VpaBHUBaHHWE  HHUBEJIMPHOM CETH MO  METOJNY  HAMMEHBIIMX  KBAaJpaToOB
apaMeTpUUEeCKUM CIIOCOOOM.

VYpaBHUBaHUE HUBEJIMPHOM CETH MO METOJy HAaMMEHBIIUX KBAJPATOB KOPPEIATHBIM
CIocoooM.

VYpaBHUBaHUE OJMHOYHOTO MOJUTOHOMETPUUYECKOTO XOJa MO METOAY HaMMEHBIINX
KBaJIpaTOB KOPPEJIATHBIM CIIOCOOOM.

[IpuHnunuanbHas CyIHOCTh YIPOIIEHHBIX METO/IOB.

VYpaBHUBaHNE CbEMOYHOM CETH U3 TPEX TEOJOJIUTHBIX XOJ0B C OJHOMN Y3JI0BOM TOUKOM.
CymHocTh criocoba mociuenoBaTenbHbIX Tpudamxenuil. [lopsaok ypaBHUBaHHUS.

JlaliTe moHsATHE U3MEPEHUS.

Kaxkue n3zmepenust Ha3bIBalOT PABHOTOUYHBIMU U HEPABHOTOUYHBIMU?

Kakue usmepenus Ha3bIBalOT HEOOXOAUMBIMU U U30BITOYHBIMU?

Uto Ha3BIBACTCS UCTUHHOMN MOTPEITHOCTHIO?

[TpuBenuTe KIacCUPUKAUIO TOTPEIIHOCTENH U3MEPEHHUIA.

HasoBute cBOMCTBA Cily4alHBIX ITOIPEIIHOCTEMN.

[lepeuncirure OCHOBHBIE KPUTEPUU OLEHKH TOYHOCTU PE3YJIbTATOB U3MEPEHUM.

Kaxkue morpentHocT# siBisitoTCS a0COIIOTHBIMU?

YTo Ha3bIBAETCSI OTHOCUTENBHOM MOTPEIIHOCTHIO?

Cpennrie KBaIpaTHICCKHUE MOTPEITHOCTH (DYHKIIUN U3MEPEHHBIX BEITUUHH.

Cpennsis KkBagpaTudeckasi MOrPerIHOCTh apu(PMETHIECKOM CepeIuHBI.

BeposiTHele MOrpemHOCTH U UX CBOMCTBA

Cpennsisi kBaApaTU4ecKasi MOTPEIIHOCTh OTAEIBHOTO U3MEpeHUss U apupMeTHIeCKOn
CepeIMHbBI BEIPAKECHHBIC YePe3 YKIOHEHHUS OT

cpenHero apudMeTuyecKoro.

Kax BBITIOJIHUTH OIEHKY TOYHOCTH IO Pa3HOCTSIM JIBOMHBIX

PaBHOTOYHBIX U3MEPEHUH.

[TonsTHE O BEce u3MepeHus.

BecoBoe cpennee unu obias apudmerndeckas cepeaiHa.

Beca He3aBHCHMBIX U3MEPEHMI U UX CBOMCTBA.

Cpennsis KBagpaTHuecKasi HOTpEIIHOCTh €IMHULIBI Beca.

CBoiicTBa YKJIOHEHUW HEMOCPEACTBEHHO W3MEPEHHBIX BEJIMYMH OT HX oOmen
apuMeTHIECKOI CepeNHBI.

Cpenssist KBaJpaTudeckas IOrPEUIHOCTh €IMHUIBI  Beca,  BBIpA)KEHHAs  uepe3
VCTUHHBIE TIOTPEIIHOCTH.
Cpenssist KBaJpaTuyeckas IOrPEeUIHOCTh €IMHUIBI  Beca,  BBIpA)KEHHas  uepe3

YKJIOHEHUS OT BECOBOT'O CPEIHETO.

Cpennsist KBagpaTudeckasi IOrpeuIHOCTh BECOBOTO CPEIHETO.

Beca QyHKIuil He3aBUCUMBIX H3MEPEHHBIX BETUYUH.

[TonsiTve o mpsAMOI M 0OpaTHOM 3a1ayax TEOPUU MOTPEIIHOCTeN u3mepenuit. [lpunnun
PaBHBIX BIMSHUIM.

CyniHOCTh YpaBHUTEIBHBIX BBIYMCICHUN. METOI HAMMEHBIIINX KBAIPaTOB.

Bunsl yCIIOBHBIX YpaBHEHUM.

CyIHOCTh KOPPETaTHOro crioco0a ypaBHUBaHUS.

YpaBHUBaHUE NEHTPAIBHON CUCTEMBI.

YpaBHHUBaHUE T€OE3UUECKOTO YETHIPEX YT OJIbHUKA.

VYpaBHHBaHHE LENU TPEYrOJbHUKOB MEXKIAYy JABYMsS HCXOJHBIMH CTOpPOHaMHU
(6azucamn).
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IIpakTHyeckue 3a1aHus

3aoaua 1.
B pesynbTare n3Mepenuii monydensl ciaeaymomue 3nadenuns sennunnsl X ¢ 3,33; 3,53;
2,99; 3,52; 3,75. IlocTpouTh TOYCUHYIO OIIEHKY, 3alKCATh PE3yabTaT B CTAaHAAPTHOU (hopme.

3aoaua 2.

[TocTpouTh BBIpa)K€HUE JJISI OLICHKU TUCTIEPCUN KOCBEHHBIX M3MEPEHUI BEIUYUHBI W,
CBSI3aHHOM C MU3MEPEHHBIMU B XOJ€ NPAMBIX U3MEPEHUN 3HauYeHUsMH BenuuuH X, Y, Z, U,
aOCOJIIOTHBIC JIMCTICPCUHM  PE3YJIBTATOB H3MEPEHHH KOTOPBIX HM3BECTHBI, CIICIYIOITUM
cootHomenueM: W =X +YZ + U.

3aoaua 3

Hamumure BeIpakeHue i1 CpeaHEH KBAaJPaTUYECKON  IOTPEIIHOCTU
m,, anreOpandecKkoi CyMMel y = [1 + [ + ... + [, N u3MepeHHbIX BenuduH |y, I, ..., [y .

3aoaua 4.

Hamummre dopmyny nist cpenHeld KBaapaTHUECKOH IMOTPEIIHOCTH, BBIPAKCHHOU
yepe3 UCTUHHBIE IOTPEIIHOCTH U3MEPEHUH.

3aoaua 5.
PaccunraiiTe cpemHIO0 KBaJpaTHYECKyIO MOTPEIHOCTh my GyHKInu Bupa y = Iy + Iy,
roe Iy =5,6 m; 1b=10,5m; m1=0,05m; m>=0,05 m.

3aoaua 6.

Paccunraiite CPEIHIOIO KBaJIPaTUYECKYIO IOIPELIHOCTD /My,  JINHEHHOMN
(1)YHKI_[I/II/I BUJIa y = aily + aly, + 613|3 , 20e a1= 2; 11=123, 55m; a, =4; |, =123, 15m;
az=3; 13=122, 55m; m1=0,05m,; m>=0,01 m; m3=0,06 m.

3aoaua 7.
Ecan u3MmepeHHOE 3Hau€HUE TOPU3OHTAIBHOTO yria coctaBisger 65°25'30", a ero MCTHHHOE
3HaueHue 65°25'25", yeMy paBHa UCTHHHAS NOTPEITHOCTh. OTBET 3aMHUIINTE YUCIOM B CEKYHAAX.

3aoaua 8.

Beluucnute Beca MOpEBBILIEHUH 1O XOAaM TIE€OMETPUYECKOTO HHUBEIMPOBAHUS
cooTBeTCTBeHHO MmuHOU L1=52kM, L,=3,4xMm, L3= 10,7xM, IpuHSIB B Ka4€CTBE U3MEPECHUS C
€AMHUYHBIM BECOMIPEBBILLIEHNE IO XOAY JJTMHOMN ¢ =5KM.

3aoaua 9.
Omnpenenure aOCONIOTHYIO JIMHEHHYIO MOTPEHIHOCTh Xoja fu, €CiMm HEeBs3kM B
npupaenusx koopausar f, = -0,12m, fy, =+0,16Mm.

3aoaua 10.

BBIMOIHATE OIIEHKY TOYHOCTH U3MEPEHUSI IIPEBBIIICHUH 10 HEBs3KaM B Xoaax fhi= 2mm;
fro= 14mm; fhs=6mm; L1=5,2xm; Lo=3,4xm; L3=10,7xM.

17



TecToBBIE 3a7aHNA

Buvibepume 0oun npasunvhwviii omsem.

1. 3HaueHune (PU3NYECKOI BETMUUHBI €CTh:

1 BbIp@KEHHE pa3Mepa (U3WYECKOM BEIWYMHBI B BHJE HEKOTOPOTO
YHCia IPUHATBIX €UHULL U3MEPEHUsI JaHHOM (PrU3MYeCcKOi BeTMUNHBI

2 XapaKTePUCTUKAa CBOMCTBA (DU3MYECKOTO OOBEKTa, pa3IuyHas B
KaueCTBEHHOM OTHOILEHUHM JIs paja pusnueckux o0bEeKTOB

3 KOJIMYECTBEHHAsl OIPEAEIEHHOCTh HEKOTOPOl BEIUYMHBI, MPHUCYILAs
KOHKPETHOMY OOBEKTY, CUCTEME, SIBICHHUIO UJIH IIPOLIECCY

4 BbIpa)KEHHE (U3NYECKOM BEITMYMHBI B BUJAE CAMHUIBI HM3MEPEHUS

JTAaHHOM (PM3HYECKON BETUIMHBI

Buvibepume ooun npasunvhwiii omsem.
2. Pa3mep ¢u3uueckoit BeIUIMHBI €CTh:

1 KOJINYECTBEHHASI ONPE/ICTICHHOCTh (PM3UYECKON BEITMYMHBI, IPHCYIIAS
KOHKPETHOMY OOBEKTY, CUCTEME, SIBJICHHIO HJIU TIPOIECCY

2 XapaKTePUCTHKA OJTHOTO M3 CBOMCTB (PM3NYECKOTO 0OBEKTa (SBJICHUS,
npoiiecca)

3 ompenerneHHas (u3MYecKas BEIWYHMHA, MPUCYHIas KOHKPETHOMY
00BEKTY, CUCTEME, SIBJICHUIO WU TIPOLIECCY

4 orpeeieHHas KayeCTBEHHAs XapaKTePUCTHKA, npuUcyIias

KOHKPETHOMY OOBEKTY

Buvibepume ooun npasunvusiii omseem.
3. UctunHoOe 3HaueHue (PU3HUECKON BEITMYMHBI:
1 3HaueHUE (DPU3MYCCKON BEITMYHHBI, TIOJYYEHHOE SKCIICPUMEHTAIBHBIM
MyTeM, MPH OTPAHUYCHHOM 4YHCIE HM3MEPEHHH C HCIOJIb30BaHHEM
BBICOKOTOYHBIX CPEJICTB U3MEPCHHIA

2 3Ha4YeHHe (PU3NYECKON BETMUYUHBI, MOJYYEHHOE KCIIEPUMEHTAIbHBIM
MyTeM U OJIM3K0€ K HICTUHHOMY 3HAUYEHHUIO

3 3HaYeHHue (U3NYECKON BETUYMHBI, MOJYYEHHOE W3 OOJBIIOrO YHucia
U3MEPEHUN

4 3HaYeHHe (U3NYECKON BETUYMHBL, KOTOpOE HJIeaIbHBIM 00pa3oM

XapaKTepu3yeT B KadeCTBEHHOM M KOJIMYECTBEHHOM OTHOIICHUAX
COOTBETCTBYIOILIYIO (DU3MUYECKYIO BETUUUHY

Buibepume ooun npasunvhwiii omeem.
4. [Tox TOYHOCTHIO U3MEPEHUS TIOHUMAIOT:

1 CTENEeHb NMPUOIMKEHNS pe3ysibTaTa U3MEPEHHsI K IpyTroil 0THOPOJHOM
BEJIMYMHE, IPUHATON 32 €AUHUILY U3MEPEHUS

2 CTENEHb HAJEKHOCTH WUJIM CTENEHb JIOBEPUsI K PE3YJIbTaTy U3MEPEHUS
BBIPAXEHHYIO YMCIIOM PAaBHBIM UHCITY U3MEPEHUM

3 pPasHOCTh MEXIY HCTHMHHBIM (WJIM TPHUHATBIM 33 HCTHHHOE) U
M3MEPEHHBIM 3HAYEHUEM U3MEPSEMOI BETUUMHBI

4 CTETEeHb MNPHUOMDKEHHUsT pe3ysibTaTa MU3MEpEeHUs K HCTHHHOMY

3HAYECHHIO U3MEPSEMOMN BETUYNHBI

Buvibepume ooun npasunbhwiii omeemn.
5. duznueckas BEIUYMHA SBISIETCS:
1 XapaKTepUCTUKOM OJHOrO U3 CBOMCTB (DU3MUECKOTO OOBEKTa
(sBEHU, Tpoliecca), o0mIel B KaUeCTBEHHOM OTHOIICHUU IJIS psaa
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¢u3nueckux OOBEKTOB, HO B  KOJHYECTBEHHOM  BBIPAKCHUH
WHIMBUIYAITBHOU JIJIST KOKIOTO U3 HUX

XapaKTEePUCTUKONW HECKOJbKUX CBOMCTB (DU3UYECKOTO OOBEKTa,
pa3IMYHON B KA4eCTBEHHOM OTHOIICHUM IS psaaa (DU3NYECKHUX
00BEKTOB

KOJIMYECTBEHHOM OTPEEIICHHOCTHIO HEKOTOPOU BEJIMYHHEI,
MPUCYIICH KOHKPETHOMY OOBEKTY, CUCTEME, SIBIICHUIO HIIA TIPOIECCY
3HaYEHUEM buznvecKoit BEJIMYHUHEI, MOJTYYCHHOE
AKCIIEPUMEHTAILHBIM TIYTEM W HACTOJBKO ONU3KOE€ K HCTUHHOMY
3HAQYEHHMIO, YTO B MTOCTABICHHOM M3MEPHUTEIIBHON 3a/1aue MOXKET OBITh
KCIIOJIE30BAHO BMECTO HETO

Buvibepume 0oun npasunvhwsiii omsem.
6. [IpssMBbIMU M3MEPEHUSIMH HA3bIBAFOTCS

1

4

HU3MCPCHUA, B KOTOPBIX 3HAYCHUC H3MepHeMOﬁ BCJIIMYHMHBI MMOJTYyYarOT
HETOCPEJCTBEHHBIM  CPaBHEHHWEM C  OJHOPOJHOW  (hu3MUYecKoi
BEITMYMHON (3TAJIOHOM).

U3MEPEHUSs1, B KOTOPBIX 3HAYCHUE OIIPECIIIEMON BETMYMHBI TOTYYatOT
u3 BBIqHCHeHHﬁ, rac B KAQ4C€CTBC MCXOAHBIX HMCIIOJIB3YIOT PC3YJIbTAaThbl
U3MEPEHUH BEJIUYMH, CBSI3aHHBIX C OTpPeAesIeMOi

HU3MCPCHUA, NPOU3BOAHUMBIC IJId IMOJYUCHUSA HCCKOJIBKUX 3Ha4YCHUHU
U3MEPSIEMOI BEITMYMHBI (M3MEPSAEMBIX BEIIMYHMH) B IENIAX KOHTPOJIS,
HUCKIIHOYCHUA FPY6I>IX HOFpCHIHOCTGfI HWJIN TIOBBIICHUSA Kadyc€CTBa
pe3yJIbTaTOB U3MEPCHUI

HN3MCPCHUS, BBIIIOJIHACMBIC B OJMHAKOBBIX YCJIOBUAX

Buvibepume ooun npasunvhwiii omsem.
7. eficTBUTENbHOE 3HaUEHUE (DU3UICCKOIN BETMYMHBI €CTh.

1

3HaueHUEe (U3MUECKON BEIMYUHBI, KOTOPOE WJACATBHBIM 00pa3zoM
XapaKTepu3yeT B KAa4eCTBEHHOM M KOJIMYECTBEHHOM OTHOIIECHHUAX
COOTBETCTBYIOIIYIO (PU3UYECKYIO BEIUYUHY

3HaYeHue (PU3NYecKON BEIMUYUHBI, MOJYYEHHOE SKCIIEPUMEHTAIbHBIM
nIyTeM HW HaCTOJBKO 0aM3Koe K HCTUHHOMY 3HAQUCHUIO, 4YTO B
MOCTaBJICHHOW WM3MEpPHUTEIbHOM 3aJaue MOXKET ObITh HCIIOJIb30BAHO
BMECTO HE

3HaueHWe (u3nyeckol BEIMYMHBI, IMOJYYEHHOE B pe3yJbTare

0ECKOHEUHOT0 nporecca U3MEpEeHui c OECKOHEYHBIM
COBEPIIEHCTBOBAHNEM METOJOB U CPENICTB U3MEPEHUI
3Ha4YCHHE ¢u3znyeckoil  BEIUYHHBI, ueanbHblM  o0Opa3oM

XapaKTEepU3YyIOIllee B KAUECTBEHHOM M KOJMYECTBEHHOM OTHOIIEHUAX
COOTBETCTBYIOIYIO (U3NYECKYIO BEIUYUHY

Buvibepume ooun npasunvhwiii omsem.
8. PaBHOTOYHBIMU U3MEPEHUSIMH HA3bIBAIOTCS

1

2

M3MEpEHUS, BBIMOJIHEHHbIE OJTHUMHU U TEMU K€ MpUOOpaMu U JIMLaMH,
pa3HbIM YMCIIOM IIPUEMOB, HO B OJJMHAKOBBIX BHEIIHUX YCIOBHAX
U3MEpPEHUs] HEOJUHAKOBOW TOYHOCTH, BBIIOJHEHHBIE pPa3HBIMU
npubopaMu U JTUIAMHU, Pa3HBIMU CIIOCO0AMHU U B Pa3IMYHBIX YCIOBUAX
W3MEPEHUS, BHIIIOJIHAEMbIE B OJJUHAKOBBIX YCIOBUSX, TO €CTh 00BEKThI
OJIHOTO M TOTO0 € poJa H3MEPSIOT HCIOJHUTEIN OJWHAKOBOMN
KBasM(UKaMy, MpUOOpaMu OJHOTO Kiacca, M0 €AMHONH METOJIUKE, B
JIOCTAaTOYHO OJIM3KHUX MO XapaKTepy YCIOBUSAX BHEUIHEU Cpebl
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4 U3MEpPEHUs,, NPU KOTOPHIX MOJIY4YarOT OJMHAKOBbIE 3HAYCHMUS
OJTHOPOJHBIX (PU3NYECKUX BEIMYMH B LEISIX KOHTPOJIS, UCKIIOUYEHUS
rpyObIX MOTPEIIHOCTEN

Buvibepume 00un npasunvhwsiii omeem.
9. HepaBHOTOUHBIMH U3MEPEHUSMHU HA3bIBAIOTCS:
1 W3MEpPEHUs, BBHINOTHSAEMBIC [UISI TIOJIYYCHUS HECKOIBKHX
3HAYEHUI U3MepseMOil BETUYMHBI HEOAMHAKOBONW TOYHOCTH B LIEJISX
KOHTPOJIS, WCKIIOYEHUS TPYOBIX TOTPEUTHOCTEH WM TOBBIIICHUS
KauyecTBa pe3yJbTaTOB U3MEPEHUIA
2 M3MEpEHUs, B KOTOPBIX 3HAYCHHUE OIpPEaeIsieMOl BEITUYHHBI
MOJIYYalOT U3 BBIUMCICHUN, C Pa3IMYHON MOTPEIIHOCThIO OKPYTJICHUS
pe3yJIbTATOB U3MEPEHUN
3 W3MEpEeHUs, BBINOJHAEMbIE B ClIydasX, KOrjua, Mo KpaiHeil
Mepe, OJHAa W3 COCTaBISIONIMX MpOIlecca HM3MEPEHUs 3HAYUTEIHHO
OTJIMYAETCS OT aHAJIOTHYHOM COCTABIIAIONIECH APYTUX U3MEPEHUN
4 W3MEpEHUs, IPH KOTOPBIX MOTYYAr0T HEOUHAKOBEIC 3HAYCHUS
OJIHOPOAHBIX (PM3MUECKUX BEIUYHMH B IENSAX KOHTPOJSI, UCKIIOUCHHUS
rpyOBIX TOTPEITHOCTEH

Buvibepume ooun npasunvueiii omseem.

10.  HcrtuHHAs TOTPEIIHOCTh W3MEPECHHUs OIpeneNsieTcss Kak A — HWCTUHHAs
MOTPEIIHOCTh M3MepeHus; | — 3HaueHHWE H3MepsIeMOl BEIWUYMHBI, X — HUCTHHHOE 3HAUYCHHE
U3MEpSIEMON BEJIMYUHBI; X — BEPOSTHEWIIEe 3HAUYCHUEC HM3MEPSICMOl BEIUYMHBI (CpeIHee
apudMeTnyecKoe):

1 A=l-x

2 A=l+X
3 A=l-X
4

Buvibepume ooun npasunvhwiii omsem.
11. I'pyObIMH MOTPEITHOCTSMHU U3MEPEHH HAa3bIBAIOT OTPEITHOCTH !

1 BO3HHUKAIOIIUE  BCICACTBUE  OKPYIVICHUS  YHCEI  IIpU
BBIUMCIICHUSIX WM U3MEPEHUSIX

2 HpOI/ICXOHﬂHII/IC oT OHpG}ICJ’ICHHOFO NUCTOYHHUKA U HWMCHOIIIUC
oTpesieieHHbIC 3HAKU U BETUYUHY

3 HEU30E€KHO BO3HMKAIOIIME W3-32 HECOBEPIIEHCTBA OPraHOB

YyBCTB, OOYCIIOBJIEHHBIE TOYHOCTBIO MpHUOOpa, KBaTHpUKALMEH
HaOmoaTeNsl, HEYJIOBUMBIMM KOJIEOAHUSIMU BHEIIHUX YCIIOBUH,
3aKOHOMEPHOCTHU KOTOPBIX IPOSBISIOTCS B Macce

4 BO3HHKAIOIIME BCJIECACTBHE IIPOCYETOB, NPOMAXOB, T.€. M3-3a
HEBHUMATEJIBHOCTH HAOMIOAATeNsl, HEUCHPABHOCTH mpubopa HIU
HEIPaBUJIBHON METOIUKN U3MEPEHNN

Buvibepume ooun npasunbhwiii omeemn.
12. VIcTUHHO# MOTPEITHOCTHIO HA3BIBAIOT:

1 MMOHUMAIOT OTKJIOHEHHE pe3ybTaTa U3MEPEHHUS OT €r0 TOUHOTO
(MCTUHHOTO) 3HAYEeHUs

2 BEJIMYMHA, KOTOPYIO HY>KHO MPHUJIaTh U3MEPEHHOMY 3HAYEHMUIO,
4TOOBI MOJIyYUTh €€ BepOsITHEHIIIee 3HaUeHHEe

3 OTKJIOHEHHE HEMOCPEICTBEHHO H3MEPEHHON BEIMUYMHBI OT €€

BCpOHTHGfII.HCFO 3HA4YCHUA
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4 Pa3HOCTb MEX/y ABYMsI 3HAUEHUSIMU PABHOTOUYHBIX U3MEPEHUM
OTHOM U TOU K€ BEITNYUHEI

Buibepume ooun npasunvhwiii omsem.
13. CucreMaTH4eCKMMHU MOTPEHIHOCTSIMU U3MEPEHUN HA3bIBAIOT IIOTPEIIHOCTH:

1 MIPOUCXOAAIINE OT OINPEACICHHOTO HMCTOYHHMKA W HMCIOIHE
OMMpCACIICHHBIC 3HAKW U BEJINYHUHY

2 BO3HHKAKOIINUEC BCJICACTBHEC OKPYTJICHUA YHUCCII Ipu
BBIYUCJICHUAX WJIIX U3MCPCHUAX

3 HEN30EKHO BO3HHUKAOOIUE H3-3a HCECOBCPIICHCTBA OPraHOB

9yBCTB, OOYCIIOBJICHHBIE TOYHOCTBIO MPUOOpa, KBATH(PHUKAIUCH
HaOMoaTeNsl, HEYJIOBUMBIMH KOJIEOAHUSIMH BHEIIHHX YCIIOBUH,
3aKOHOMEPHOCTH KOTOPBIX MPOSIBIISIOTCS B Macce

4 BO3HUKAIOIIME BCJIEACTBUE MPOCYETOB, MPOMAXOB, T.e. H3-3a
HEBHUMATEJIBHOCTH HAOIIOATElNsl, HEHUCIPABHOCTU MpUOOpa WIH
HEMPABUILHON METOJIUKU U3MEPEHU

Bbl6epume HECKOJIbKO npasulbHblX Omeenios.
14. Cnydaiinple TOTPEITHOCTH 00JIa/Ial0T CIETYIOIINM CBONCTBOM:

1 B pAdy WH3MepeHHi Oosiblive U Manble 10 aOCOJHOTHOM
BEJIMUMHE CIIy4aliHbIE MOIPEIIHOCTH BCTPEYAIOTCS OJMHAKOBO YacTO

2 cllyyailHple NOTPEUIHOCTM HE MOIYT MpPEeBbILATh IO
a0COIIOTHOW BEJIMYMHE U3BECTHBIN Mpeen (J0IyCK)

3 MaJsible 110 aOCOJIOTHOW BENUYMHE CIy4alHble MOIPEIIHOCTH

MPOSIBIISIOTCS ~ Yamie OOoNbIIMX, T.6. dYeM OOJbIIe BEIMYMHA
MOTPEUIHOCTH, TEM PEXKE OHA BCTPEYAETCS B PSIAY U3MEPEHUI

4 CJIy9aifHbIE TIOTPEITHOCTH TI0 a0COJIOTHOM BEIHMYMHE HE MOTYT
OBITH OOJIBIIIE €qUHULIBI

Buibepume ooun npasunvhwiii omeem.
15. IlpenenbHOI NOrPEITHOCTHIO HA3BIBAETCA !

1 TAKO€ 3HA4YCHHME CIy4YallHOW IOTPEIIHOCTH, MOSBJICHUE
KOTOPOr'o Npr JaHHBLIX YCIOBHAX I/ISMCPGHI/II\/JI MaJIOBCPOATHO

2 cpeaHee apu(pMeTHYECKOe 3HaUeHUE CIy4aiiHOH MOTrperHoCcTH,
IIOSABJICHUEC KOTOpPOro npu JaHHBIX YCII0BUAX I/ISMepeHI/Iﬁ
MaJIOBEPOATHO

3 TAaKO€ 3HAYEHUE CIy4alHOW MOTPEIIHOCTH, MEHbIIE KOTOPOIO
no aOCOJIOTHOM BETUYMHE MOTPEUIHOCTH B psAAy H3MEpeHUuH
HEBO3MOKHBI

4 TaKO€ 3HAYEHUE CIIyyallHOW TMOTPEeIHOCTH, OOJbIIe MU

MEHBIIIE KOTOPOIro Mo abCOJIIOTHOM BEIMYMHE MOTPEIIHOCTH B Sy
M3MEpPEHUI PAaBHOBO3MOKHBI

Buvibepume 0oun npasunvhwsiii omeem.
16. OTHOCUTENBHON MMOTPEITHOCTBIO HA3BIBAETCS:

1 Pa3HOCTb MEXAY PE3YNbTATOM HM3MEPEHUS U BEPOATHEUIINM
3HAYEHHEM M3MEPSAEMON BEITUUYNHBI

2 BEJIMYMHA, [I0Ka3bIBAKOIasg, BO CKOJIBKO pa3 HUCTUHHAas
MOTPEUIHOCTh MPEBBIIIACT MPEAEIbHO-TONYCTUMYIO MOTPEIIHOCTh

3 OTHOILICHHE BETUYMHBI aOCOJIIOTHON MOTPELIHOCTH K CpeaHei
KBaJPaTUYECKON MTOTPENTHOCTH

4 OTHOLICHHE  BEIWYMHBI  a0CONIOTHOM  MOTPElIHOCTH K
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M3MEPEHHOW BEIUYUHE

Buvibepume 0oun npasunvhwviii omsem.

17. Cpennsis kBagpaTudecKas MOTPEUIHOCTh 7 JJIA Psiia PABHOTOUHBIX W3MEPEHUM, Ie
Aj — NCTUHHBIE IOTPEIIHOCTA U3MEPEHUI; N — YUCIIO U3MEPEHUH, ONPENETAETCS Kak:

1 m:Af+A§+...+Aﬁ
n
n
3
o L]
n
4 2
no 2]
n

Bvibepume neckonbko npasunibHulx 0meemos.
18. 3aBUCHMOCTb MEXAY UCTUHHON OIIMOKOM U CTENEHbI0 TOYHOCTU U3MEPEHHUS .

1 yeM OoJblle OIIHOKa HU3MCPCHHA, TCM BbIIIC TOYHOCTb, U
HaO60pOT, 4eM MCHbBIIC OHII/I6Ka, TEM MCHBIIC CTCIICHb TOYHOCTHU
HU3MCPCHUA

2 yeM OOJIbIIe MOrpCHOCTb UBMCPECHUA, TEM MCHBUIC TOYHOCTDH

HU3MCPCHHA, U HaO60pOT, 4€M MCHbLIIC IIOIpPCIIHOCTb, TCEM BbIIIC
TOYHOCTb U3MCPCHHA

3 omInoKa HU3MCPCHUA CCThb BCIMYUHA IIPSAMO ITPOIIOPpHUOHAIIbHAA
CTCIICHU TOYHOCTU U3MCPCHUS
4 omInoKa HU3MCPCHHUA C€CThb BCINYHHA O6paTHO

MMpOoNnopuruoHaJIbHaA KBaApaTy TOUHOCTU U3MCPCHUSA

Buvibepume ooun npasunvhwiii omeem.

19. Cpennsist kBazipaTudeckas MOrpelIHOCTh (PYHKIIUU OOLIEro BUJA, € Xy Xy weey X0
HE3aBUCUMBIE BEIMYUHBI, HM3MEPEHHBIE CO CPEIHMMHU KBaJApPAaTUYECKUMH IOTPEHIHOCTIMU
m, m,, .., m

n

y=f ( Xp, Xy, oo xn) ompezenseTcs no popmyie:
1 o Y o Y oY
M2=| — | +m’+| — | +mi+..+| — | +m?
Yook X, X,
2
M, = a -m, + a ‘m, +..+ a -m,
0%, ) OX,,
3
M, = (;i -m? + a ml 4+ i}mﬁ
X, OX, OX,
4 2 2 2
M? = gi 2 gi ot i} m?
Xl XZ Xn

Buibepume 0oun npasunvhwsiii omeem.

20. JInst OUEHKHM TOYHOCTH W CPABHEHHUS PSIOB C Pa3HBIM YHUCIOM PaBHOTOYHBIX
U3MEPEHUM HAXOMSAT!

1 cpenHee apuMEeTHIECKOE ISl KaXKI0TO Psijia U3MEPEHHI
2 CPEIHIOI0 KBAJPATHUECKYIO MOTPEIIHOCTh €IUHUIIBI BECa
3 CPEIHIOI KBaJpaTUYECKYIO0 MOTPEHIHOCTh Ui KaKJIoro psaa
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U3MEPECHUM
4 cpenHee apupMETHYECKOE W3 CIy4YalWHBIX TOTPEIIHOCTEN
Ka)KI0Tro psiaa

Buvibepume 00un npasunvhwsiii omeem.
21. CpenHsist KBaApaTUIeCKasl MOTPEITHOCTh ()YHKITUH BHJIA y =X, + X, T1e

X1 U X2 — HEINOCPEICTBEHHO U3MEPEHHBIE BEIIMYUHBI CO CPEAHUMU KBaIAPaTUYECKUMHU
MOTPEIIHOCTSMHU, COOTBETCTBEHHO PaBHBIMH M1 U My, OTIPEAEIsieTcs o hopMmyIie:

1 _ 2 2
M, =\m; +m;
2 My:ml+m2
2 2
3 M, =m; +m,
4

M, =m +m,

Buvibepume ooun npasunvhwiii omsem.
22. Cpenssisi KBaZpaTU4eckas MOTPEHIHOCTh (DYHKIMH BHIA y=X —X,» TA€ X1 U X —

HEMOCPEJICTBEHHO H3MEpPEHHBIC BEIUYUHBI CO CPEAHHMH KBaJPAaTHUYECKHMMH MOTPEIIHOCTIMU,
COOTBETCTBEHHO PAaBHBIMU 1M1 U My , ONpEAeNseTcs mo hopmyie:

1 My:1/m1+m2

2
2

2 M, = m’ +m
3 M, =m —m,
4 M, = ml2 —m22

Buibepume oourn npasunvhwsiii omsem.

23. JlomyctuMasi yriioBas HEBS3Ka IOJUTOHOMETPHYECKOTO XOJAa BBIYHCISETCS I10

bopmye:
1 g = 2tJn
2 T4, = at/n
3 .= 2'Jn
4 5= 4n

Buvibepume ooun npasunvusiii omseem.

24. Tlpu lg — uucrno, 6rnmskoe k cpenHemy apudmerndeckomy; Al — pasmocts
uszmepennoro 3uauenus li u lo; A — cywaiinas morpenrHocTs; N — unciio u3mepenuii; [l] - cymma
U3MEPCHHBIX 3HAYCHHI, CpellHee apUPMETHUECKOE ONPEIeNsIeTCs KakK:

: (]

) YZ[Z_q
; ]
=

N
|
Il
:s‘[>
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Buvibepume 0oun npasunvhwsiii omsem.
25. Ilox Becom u3mepeHusi HOHUMAETCS:

1 CTENEHb HAJIEKHOCTH WJIM CTENEHb JOBEPHUS K Pe3yJbTary
U3MEpEHUS
2 Pa3HOCTb MEXY MCTUHHBIM (UJIM TPUHSTHIM 32 UCTUHHOE) U

HN3MCPCHHBIM 3HAUYCHUEM I/I3MepﬂeMOI71 BCJIIMYHUHBI

3 CTETEHb TNPHUOMIKEHUS pe3yiabTaTa H3MEpeHHs K JIpyroi

OHHOpOﬂHOﬁ BCIIMYHUHCE, HpHHﬂTOﬁ 3a €AVMHULY U3MEPCHUA

4 CTENeHb NPUOIMKEHUS pe3ysibTaTa U3MEPEHHUS K HNCTUHHOMY

3HA4YCHHUIO I/ISMepﬂeMOﬁ BCIIMYHMHBI

Buvibepume ooun npasunvhwiii omsem.

26. Bec u3mepenus xapakTepusyer :

OTHOCHUTEIIbHYIO TOYHOCTh H3MEPCHUS
aOCOIOTHYIO TOYHOCTh M3MEPEHUS
MPEIeTbHYI0 TOYHOCTh H3MEPEHHUS
JOMYCTUMYIO TOYHOCTh H3MEPEHUS

A WN =

Buvibepume ooun npasunvhwiii omsem.

27. B o0mem Buae Bec Kakoro-iubo u3MepeHHs Bblpaxaercs (GOopMyJoi, pi — Bec
KaKoro-imbo W3MEpeHus; [/ — CPelHss KBAIpaTHYeCKas IOIrPELIHOCTh CAMHHLBI Beca, mj —

CpCaHAA KBAAPATUYCCKasl IIOTPCIIHOCTh U3MCPECHHUS, BEC KOTOPOI'O OIIPECACTIACTCA.

1 p
pi :m_i2

2

3

4

Buibepume ooun npasunvhwiii omeem.

28. Bec ¢dynkium oOrmiero Buia y= f(xl Xy, oons X ) ompezemnsercss Kak, P — Bec
Xy ooy X, y
¢ynkuuu, [, —Beca aprymentos (i = 1, 2, ..., n):
1 1 1 1 1
s b S
I:)y pl p2 pn
2 [6f J 1 [6f ] 1 {af ] 1
P=l—| =+ =—| —+ -+ =—| —
0%, ) p; \0x, p, oX, P,
3 P—i.p+i.p+ +ip
Yolex, ) Tt lex, ) T lax, ) "
4 1 [af)zl (af]zl (aszl
=] == =t | =] =
P,\ox) pp \ %) B, oX, ) P,
Buibepume 0oun npasunvhwsiii omsem.
29. 3ayaya ypaBHHBAHHUS T€0JIE3NYECKON CETH 3aKITI0YAETCS:
1 B OTBICKAHHUHU HEBSI30K, 00PA3YIONIMXCS B TE€OJIC3UUCCKUX CETSIX
2 B OTBICKAHHWH IOMPABOK K PACYETHBIM BEJIMYUHAM, TaK YTOOBI
UCTIPABJICHHBIC TIOMTPABKAMHU PACYEThl ObLIH MTPABUIBHBIMH
3 B MaTeMaTHYECKHX BBIUMCICHUSX C IEIbI0 OTBICKAHUS
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OLIMOOK, TOMYIIEHHBIX B IPOIIECCE MOJIEBBIX N3MEPEHHI

4 B HCKIIIOYEHUM HEBA30K, T.€. B OTBICKAHMM IIOIPABOK K
U3MEPEHHBIM BEJIMYMHAM, TaK 4YTOOBI HCIIPABICHHBIE IONpPAaBKAMU
U3MEPEHHUS YIOBIETBOPSIN BCEM I€OMETPUYECKUM YCIOBUSAM CETU

Buvibepume ooun npasunvhwiii omsem.
30. HeBsi3koii Ha3bIBaeTCS:

N

B©Ooo~NoO

12.
13.
14.

15.
16.

17.
18.
19.
20.
21.
22.
23.

24.

0.
11.

1 cpenHss KBaapaTrhieckas oOIIMOKa (YHKUMH W3MEpEHHBIX 3HAYCHUH
BEJIMYHH

2 omunOKa GyHKIUHA U3MEPEHHBIX 3HAYCHN BEITMINH

3 OTHOCHUTeNbHAst OINOKa QYHKINH N3MEPEHHBIX 3HAUCHUI BETMYNH

4 JIOITyCTAMAas OTHOCUTENbHas oOmunOka (YHKIUH W3MEpEeHHBIX 3HAYECHUH
BEJIMYHMH

4.4. OueHo4HbIE CPeCTBA ISl MPOBEAEHU MPOMEKYTOUYHOH ATTECTAIIUH

Bomnpocsl Kk 3k3amMeny
Bunst cobbrtuii. Bunbl cnyuaitneix coobituii. [lonnast rpynmna coObITHI.
He3zaBucumeble u 3aBucumbie coObITHS. BepoaTHOCTH COOBITHS, YCIIOBHASA BEPOSTHOCTD.
[ToBTopenue wucnbiTaHuil (OMHOMHUANbHOE pacupezencHue). BeposTHeimee uwncio
IIOBTOPEHMM IPU OIPEIEIECHHOM YHCIIEC UCIIBITAHUM.
3aKOH pacHpeleeHUsl BEPOSITHOCTEN NP MHOTOKPATHBIX MCHBITaHUAX. lIpenenbHblil
3aKOH.
OO6ume cBefeHus 00 U3MEPEHUSIX HU3NUECKUX BETHUUH.
Knaccugukarnus usmepenuii. CynHocTb U3MEPEHUH, BUIbI H3MEPEHUH.
[TorpemHocTH U3MEpEHUs: OOIIME CBEICHUS, KiTacCu(DUKaITHs.
OCHOBHBIE CBOICTBA CIyYalHbBIX MOIPEIIHOCTEM.
Jlatb onpenenenye ciy4aiiHbIM OIIMOKaM U3MEPEHUH.
JlaTb omnpeneneHue cUCTEMaTHYECKUM OLIMOKaM U3MEpEHUil.
HopmanbHbli 3aKOH pacnpefeseHns ciay4yaiHoN BeanyuHsl. [lapameTpbl HOpMaJIBHOTO
pacipeneneHus.
IIpaBuio Tpex curm, nNpeaeIbHbIEC TOTPEITHOCTH.
TouedHas 1 MHTEpBAJIbHAS OLIEHKH UCTUHHOTO 3HAYEHUS U3MEPSEMON BEJTUUYHHBI.
Crtporoe o000CHOBaHME BHAA OLEHOK pe3yibTaTa H3MEPEHUH U €ro ciaydaiHon
HOTPEIIHOCTH METOAOM MAaKCHUMAJIbHOTO MPaBI0NOA00Hs.
CyMMapHas morpenrHocTh.
Yuyer morpemHocTd B 3allMCH OKOHYATEIBHOIO pesyibrara usMepeHud. Ilopsmgox
BBITNIOJTHEHUS OKPYTJICHHUS.
Jlatb ompeneneHne M 3anucaTh 3HAUYEHUE NI BEJIWYMHBI IIONPABKM peE3yJIbTaTra
U3MEPEHHUS.
CpenHekBazpaTHueckasi MOTPEUIHOCTh KOCBEHHBIX H3MEpeHUi  (MOrpemHocTh
(GYHKIIMHM OJHON IEPEMEHHOM).
CpenHekBagpaTHuecKasi MOTPEUIHOCTh KOCBEHHBIX H3MEpPEeHHUH  (IOrpeIIHOCTb
(GYHKIIMN HECKOJIBKUX MEPEMEHHBIX ).
CpennexBaapaTuieckasi HOrPEUIHOCTb Pa3HOCTEN ABOWHBIX U3MEPEHUM.
HepaBHoTouHbIE N3MepeHust. CpelHee B3BEIIEHHOE.
Onenka JUCHEPCUU CPEIHEr0 B3BEIICHHOTO. BIMSHWE NOrpEelIHOCTU ONPENENICHUs
BECOBBIX KO3 PHUIIMEHTOB Ha MOTPEUTHOCTh B3BEIIEHHOTO CPEAHETO.
OObenuHeHUEe  pe3yabTaTOB  HM3MEPEHHH ¢  MpeoOiajalonMMy  CIIydaiHBIMHU
MOTPEIIHOCTIMHU
CoBmecTHas 00paboTKa pe3yabTaTOB M3MEpPEHUU. 3a/jadya ypaBHMBAHUS PE3yJbTaTOB
M3MEPEHU.
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62.

Cxema MeTo/la HaMMEHBIIMX KBaJIpaTOB INpPU IMOCTPOCHUM JIMHEWHOM pErpeccuu Io
JTAHHBIM 3KCIIEPUMEHTA, IPUMEHEHUSI METOJa HAMMEHBIINX KBaJPATOB.

[TpuBeneHne TMHEWHBIX HEPABHOTOUYHBIX YCIOBHBIX YPAaBHEHUN K PAaBHOTOYHBIM.
JIuHeapu3zaiys HETMHEUHBIX YCIOBHBIX YPAaBHEHUH.

Buapl yciioBHBIX ypaBHEHUH Ui T€0JIE3NUYECKUX CeTel (CIOBHOE ypaBHEHHE (uryp,
YCIIOBHOE YpaBHEHUE TOPU30HTA).

Bunpl ycnoBHBIX ypaBHEHHMH Ul T€OJE3UYECKUX ceTel (YCIIOBHOE YpaBHEHME
JTUPEKIMOHHBIX YIJIOB, TMOJIOCHOE YCIOBHOE YypaBHEHHE, 0a3uCHOE YCIOBHOE
YpaBHEHHUE).

[TapameTpuueckuii criocod ypaBHUBaHUS.

Koppenatnslii cioco® ypaBHUBaHUS.

VYpaBHUBaHME  HHMBEIMPHOM CETM IO  METOJy  HAUMEHbIIMX  KBaApaToOB
napaMeTPHUECKUM CIIOCOO0M.

VYpaBHUBaHNE HUBEIUPHOW CETU MO METOAY HAaUMEHBIIMX KBaJpPaTOB KOPPEIATHBIM
CIIOCOOOM.

VYpaBHUBaHHE OJMHOYHOIO MOJUTOHOMETPUYECKOTO XOJa [0 METOAY HaUMEHBIIHX
KBaJ[PaTOB KOPPEJIATHBIM CIIOCOOOM.

VpaBHUBaHME  HHUBEIMPHOM CETH MO  METOAY  HAMMEHBUIMX  KBaJpaTOB
[apaMeTPUUECKUM CIIOCOOOM.

VYpaBHUBaHUE HUBEJIMPHOM CETH MO METOJy HAMMEHBIIUX KBAJPATOB KOPPEIATHBIM
CIOCOOOM.

VYpaBHUBaHUE OJMHOYHOIO MOJMUTOHOMETPUYECKOIO XOAa MO METOAY HauMEHbIIHUX
KBaJIpaTOB KOPPEIaTHBIM CIIOCOOOM.

[IpuHuMNIManbHas CyIHOCTh YIPOUIEHHBIX METO/IOB.

YpaBHUBaHUE CHEMOYHOM CETH U3 TPEX TEOJOJUTHBIX XOJIOB C OJHOM y3JI0BOM TOUKOM.
CymHocTh crioco0a nmoce10BaTeNNbHbIX Npubamxkenuii. [Topsaok ypaBHHUBaHUS.

JlaiiTe nOHATHE U3MEPEHUS.

Kakue n3mepenust Ha3bIBatOT PABHOTOUYHBIMU U HEPABHOTOUYHBIMU?

Kakne n3mepeHus Ha3pIBalOT HEOOXOAMMBIMH U H30BITOYHBIMHA?

Yro Ha3pIBaeTCA NCTUHHON MOTPEIIHOCTHIO?

[TpuBenuTe KIacCUPUKALUIO TOTPEIIHOCTEH U3MEPEHUI.

Ha3oBute cBOWCTBA CIIy4aiiHBIX ITOTPELIHOCTEHN.

IIepeuncinre OCHOBHBIE KPUTEPUH OLIEHKH TOYHOCTH PE3YJIBTATOB U3MEPEHUM.

Kakue norpemsoctu SBistoTcs abCOMOTHBIMU?

Uto Ha3BIBAETCSl OTHOCUTEIBHOM MOTPEIIHOCTHIO?

Cpennue KBaipaTHYeCKHe NOTPEIIHOCTH (DYHKIUN U3MEPEHHBIX BEIHUYHUH.

Cpenssist kBagpaTudeckas MOrpeuIHoOCTh apu(pPMETHIECKON CepeIuHBI.

BeposTHelme NorpeHoCcTi U UX CBOMCTBA

Cpenssisi kBaapaTU4ecKasi MOIPEIIHOCTh OTAEIBHOTO M3MEpPEHUs U apuPpMeTHUYECcKOi
CEpEIVHBI BEIPAKEHHBIE YEPE3 YKIOHEHUS OT

CpeIHero apupmMeTHIECKOrO.

Kak BBIITOJIHUTE OLIEHKY TOYHOCTH IO PAa3HOCTSIM JBOMHBIX

PaBHOTOYHBIX U3MEPEHUM.

ITonsaTHE O BEce U3MepeHus..

BecoBoe cpennee mnu ob1as apudmMernyeckas cepeHa.

Beca He3aBUCUMBIX U3MEPEHUN U UX CBOMCTBA.

CpenHss KBagpaTudecKkasi HOTPENIHOCTh €IMHHUIIBI BECa.

CBoiicTBa YKJIOHEHMH HENOCPEACTBEHHO M3MEPEHHBIX BEIUYMH OT HUX o0Imei
apupMeTUIECKON CepPEeTMHBI.

Cpenssisa kBagpaTuyecKkas IOTPEIIHOCTh €IMHUIBI  BECa,  BBIPAKEHHAs  4yepe3
HCTUHHBIE TIOTPEUTHOCTH.
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65.
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67.
68.
69.
70.
71.
72.

Cpenssis kBagpaTudecKkas IOrPEUIHOCTh €IMHUIBI  Beca,  BBIPAKEHHAs  4yepe3
YKJIOHEHUS OT BECOBOT'O CPEIHETO.

Cpenssist kBagpaTudeckas IOIrpPEeUIHOCTb BECOBOIO CPEIHETO.

Beca @yHk1uii He3aBUCUMBIX U3MEPEHHBIX BEJINYHH.

[TonsiTve o npsAMOM M 0OpaTHOM 3aAayax TEOPUU MOTPEIIHOCTEN u3mMepeHu. [IpunHnun
PaBHBIX BIMSHUM.

CyIHOCTh YpaBHUTENIBHBIX BbIUNCICHUN. MeTOl HAMMEHbIIUX KBaAPaTOB.

Bupl ycoBHBIX ypaBHEHHM.

CymHoCTh KOppenaaTHOro crnoco0a ypaBHUBaHUSI.

VYpaBHMBaHME LEHTPAIBHOU CUCTEMBI.

YpaBHUBaHUE T€OAE3UUECKOIO YETHIPEX YT OJIbHUKA.

VpaBHMBaHME LENA TPEYTOJIBHUKOB MEXKIY [JBYMs MCXOIHBIMM CTOPOHaMH
(6azucamnm).
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JIner mepnoanvecKux NpoBepokK padoyeii NporpaMmmsl

H I/IH(l)OpMaHI/lSI 0 BHCCCHHBIX U3BMCHCHUAX

JIOKHOCTHOE JIUIIO,
MIPOBOJIUBIIICE
nposepky: ©.1.0.,
JIOJDKHOCTb, TIOJIITUCH

Hara

[ToTrpebHOCTH
B KOPPEKTHPOBKE
yKa3aHUEeM
COOTBETCTBYIOIIHNX
paszenoB paboyeit
MIPOTPAMMBI

Nudopmarnus o
BHECEHHBIX
WU3MEHCHHSX
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