MUHUCTEPCTBO OBPA30OBAHUS U HAYVKU
JIOHELIKOW HAPOJIHOM PECITYBJIMKHA
'OCYJAPCTBEHHOE OBPA30OBATEJIbHOE YUYPEX/IEHUE
BbICILIEI'O TTPO®GECCUOHAJIBHOI'O OBPA30OBAHUSI
«/IOHELIKMM HALTMOHAJIbHBIM TEXHUYECKWI YHUBEPCUTET»

Fe/BBY 11POPEKTOP

PABOYAS ITPOI'PAMMA JINCLIUTTJIMHBI
b1.0.13 «MeToabl 00padOTKH H3MepHTEALHOH HHpOPMALIHI

(KOl M HANMEHOBAHNE IMCLHTIMHBI COTJIACHO y‘icl’)uomy llJIZIIIy)
Hamnpasnenue noaroToBku: 12.04.01 «ITpubopocrpoeruey
(KOJ1 H HAaUMEHOBaHHE HArNnpasJICHHsA NOArOTOBKH / CllCIllIiUllyll()Cl“)
Hanpasnennocts (npoguis): M3mepurenbHble HHPOPMAIIMOHHBIE TEXHOJIOTHHU
(Hanmenosanue npodus / MarncTepeKoil NPOrpaMmBpl /CricLnain3aium)
[Iporpamma: Maructparypa
(Gakanaspuar, MarucTpaTypa, CHELHAINTCT)
®opma 00yueHwus: Ounasi, 3a0uHasi
(ounas, 3a0unas, O4HO-3a04Has )
®opma 00yueHus Ovynas 3aouHast
Cemectp(bl) | 1
O6wias Tpy10EMKOCTS B 3.€./9acax 5/180 5/180
KonrakrHas padora (yac.), B TOM YUCIIE: 72 24
NeKuuH (vac.) 34 12
nabopaTopHble paboTsl (dac.) 34 8
NpaKkTHYeCcKHe (CeMUHApPCKUE) 3aHATHS (Yac.) -
CamocrositenbHas pabota (yac.), B TOM YucIe: 54 120
KYpCOBOH nmpoekT (padbota) (cemectp/yac.) - -
Kourpoub (3kx3ameH, yac./3a4éT) sK3ameH, 54 | sx3ameH, 36

HMonenk, 2023 r.



Pabouass mporpamma pucuuruiiHbl «MeToapl 00paboTKH HU3MEepUTENbHOM
MH(pOpMALMK» COCTaBI€Ha B COOTBETCTBUM C YueOHBIMM TUJIQaHAMM 11O
HanpasieHuto noxarotoBku 12.04.01  «IIpubopoctpoenue» (Maructepckas
nporpamma - «M3mepurenbHble HHPOpMaLOHHbIE TexHONOTUWY) s 2023 rona
npuéma, o OYHOM U 3a0uHON hopmam 00yueHus.

CocraBuTens:

JloueHT Kadeapsl « DNeKTPOHHAS %

TEXHUKay, K.T.H., JTOLEHT Kopenes B./l.

Pabouasi mporpamMma paccMoTpeHa W NPHHSATA Ha 3ace/laHUM Kadeapbl
«DIEKTPOHHAS TEXHUKAY.
[Ipotokon ot « 17 » mapra 2023 roga No 8 .

3asenyromuii kadenpoi % Ky3uenos JI.H.

(nonnucﬁj (®.1.0.)

Pabouas mporpamma omoOpeHa  y4yeOHO-MeTOAHYECKOW  KOMHCCHei
['OYBIIO «/IOHHTY» no nanpasnenuto noarotoBku 11.03.04 «DnexTpoHuka u
HAHOAJIEKTPOHHUKAY.

[Iporokon ot « 17 » mapra 2023 roma Ne 3.

[Ipencenarens %{\ Ky3znenos JI.H.

(nozanucs) (®.1.0.)
Pabouass mporpamma mnpopaena mis 20 rofga mpuéMa Ha 3aceaHuu
kadeapbl «DIEKTPOHHAS TEXHUKAY.
[Ipotokoi oT « » 20 roma Ne
3aBenytouuii kadeapoii
(noanucs) (®.N.0.)
Pabouas nporpamma mpoasena aus 20 roga npuéma Ha 3acelaHuu
Kadeapbl « DNeKTPOHHAS TEXHUKAY.
[Ipotokon o1 « » 20 roma Ne
3aBeyromnii kaenpoi
(noanuce) (D.K.0.)
Pabovas mporpamma npoasaena s 20 roga npuéma Ha 3acelaHuu
Kadenpbl « DJIEKTPOHHAS TEXHUKAY.
[IpoTtokon or « » 20 roma Ne

3aBezyroiuil Kagenpoii

(noanucey) (®.N.0.)



PabGouas mporpamma mpomjieHa i 20 roja mnpuéMa Ha 3acelaHun
Kadeapbl «DIEKTPOHHAS TEXHUKAY.
[IpoTokon oT « » 20 roga Ne

3aBeayromuii kadeapou

(mozmucs) (®.1.0.)
PaGouass mporpamma mnpoajieHa i 20 rojga mnpuéMa Ha 3aCEIaHHU
Kadeapsl «NEeKTPOHHAS TEXHUKAY.
[IpoTokomn oT « » 20 roga Ne
3aBeayromuii kaheapon
(moamnuce) (®.1.0.)
PabGouass mporpamma mnpomena pist 20 rojga mpuéMa Ha 3acCEJaHUU
Kadeapbl «DIEKTPOHHAST TEXHUKAY.
[IpoTokomn oT « » 20 roga Ne
3aBeayromuii kadeapon
(moamnuce) (®.1.0.)
PabGouass mporpamma mnpomiena i 20 rojga mpuéMa Ha 3acEIaHUU
Kadeapbl «DIEKTPOHHAS TEXHUKAY.
[IpoTokoma oT « » 20 roma Ne
3aBenytrouuii kadenpoit
(moaruce) (®.1.0.)
PabGouass mporpamma mnpoajena mis 20 roga mnpuéMa Ha 3aceJaHuu
Kadeapsl «NEKTPOHHAS TEXHUKAY.
[TpoTokon oT « » 20 rtoma Ne
3aBenyrouuii kadenpoit
(moamuce) (®.1.0.)
PaGouass mporpamma mnpoajieHa s 20 roga npuéMa Ha 3aCeJaHUU
Kadeapsl «NEKTPOHHAS TEXHUKAY.
[TpoTokon oT « » 20 rtoma Ne

3aBenyromuii kaheapon

(moamuce) (®.1.0.)



1 OBBEKT, HEJIb U 3AIAYU OCBOEHUA JNCIIUITJINHBI

JlucuumiauHa  paccMaTpWBAaeT  BOIMPOCHI,  CBSI3aHHBIE C  00pabOTKOM
uHPOPMAIINH, TTOTYICHHON B TIPOIECCE H3MEPUTEIHHOTO IKCIIEPUMEHTA.

[lenpto  mpemojaBaHUsl  TUCIHUIUIMHBI  SBJISETCS  (opMupoBaHHWEe Y
00yJaronuxcs YeTKOTO MPEICTaBICHHS O POJIM U MecTe (PU3MUECKOTO IKCIIEPUMEHTA
B 00macTd TPUOOPOCTPOCHUS W TMPUOOPETCHHWE TEOPETHYECKUX 3HAHWHA U
NPAKTHYECKUX HABHIKOB B  ITIOJITOTOBKE M  MPOBEACHUU  H3MEPHTEIHLHOTO
IKCIIEPUMEHTAa C KOHTPOJIMPYEMOW TOYHOCTHIO, BBIOOpPE H  HCIIOJIL30BAHHUH
ONTUMAJIBHBIX METOAOB (M (W) CrI0cO00B) 00pabOTKHU MOJTyICHHON U3MEPHTEIHLHOM
uHbOpMaIUH.

B pe3ynpTare 0CBOCHHS QUCHUIUIMHBI CTYJEHT JI0JIKEH
3HATh:

— OCHOBBI METPOJIOTHM ¥ METPOJOTUYECKOTO OOECIICUCHHS] U3MEPUTEIBHOTO
DKCIIEPUMEHTA,

— TIPUHLMIIBI JEUCTBUS CPEACTB U3MEPEHUN,

— CYUIHOCTb METOJIOB U3MEPEHUS (PUBHUYECKUX BEIUYUH,

— METOJBl  OIEHKM  TOTPENIHOCTEW  PEe3yJIbTaTOB  HU3MEPEHUUA  C
UCITI0JIb30BAaHUEM COBPEMEHHBIX HH(OPMAIITMOHHBIX TEXHOJIOTHH,

— OCHOBBI CTaHJIAPTHU3AIIMU U CEPTUPHUKALINH;

— KOPPEKTHO OLIEHUBATh PE3YIbTaThl U MOTPEITHOCTH U3MEPEHHUI,
— 00OCHOBAaHHO BBIOMPATh METOJbI M CpPEICTBA HM3MEPEHUW Ppa3IMYHBIX
(U3UYECKUX BEIIMYHH,
— pa3pabaThIBaTh MEPOIPUITHS 1O MOBBIIIEHUIO TOYHOCTH U3MEPUTEIHHOTO
IKCIIEPUMEHTA;
BIIQJICTh:
— HaBBIKAMHU MIPOBEICHHUS U3MEPUTEITHLHOTO JKCIEPUMEHTA c
KOHTPOJIUPYEMOU TOYHOCTBIO,
— HaBbIKaMHM palbOTBI CO CPEACTBAMH HU3MEPEHHUH Ppa3IMYHbIX (PU3MUYECKHX
BEJIMYMH ,
—  HaBbIKaMH OOpaOOTKM pe3yJNbTaTOB M3MEPEHUH C HUCHOJIb30BaHUEM
CHEUATN3UPOBAHHBIX TAKETOB MPUKJIIAIHBIX TPOrPAMM.

[lepeuriciieHHble  pe3yabTaThl  OOy4YEHHsS  SBISIIOTCA ~ OCHOBOWM IS
bopMHUpOBaHUS CAEAYIOIIMX KOMIIETCHIIUMN:
— CIIOCOOHOCTBH OCYIIECTBISATh KPUTHUECKHUI aHaNnu3 MPOOJEMHBIX CUTyalui Ha
OCHOBE CHCTEMHOTO IT0JIX0/Ia, BhIpadaTeiBaTh cTpaTeruio Acricteuit (YK-1);
— CHOCOOHOCTh OpraHM30BaTh MPOBEJACHHE HAYYHOTO HCCIEAOBAHUA U
pa3pabOTKy, MPEACTaBIATh U APTYMEHTHPOBAHO 3aMIUIIAThH MOJYYECHHBIC PE3yIbTaThI
WHTEJUICKTYallbHOM  JIESITENIBHOCTH, CBSI3aHHBIE C 0OpaboOTKOW, Tmepedade u

U3MEPEHUEM CHUTHAJIOB Pa3iuyHON (HU3NYECKOW NPHUPOJBI B MPUOOPOCTPOCHUU
(OIIK-2);



— CHOCOOHOCTH MPHOOpETaTh M HCIOJB30BaTh HOBBIE 3HAHUS B CBOEH
NpeIMETHOM 00JacTM Ha OCHOBE HWH(GOPMAIMOHHBIX CHUCTEM M TEXHOJOTHUH,
npejyiarath HOBBIC UICH U TIOAXOJIbI K PEIICHHUIO HHXeHepHBIX 3a1a4 (OI1K-3);

— CIOCOOHOCTh K  TOCTPOCHHUIO  MaTEeMaTHYECKUX  Mojielell  0OBEeKTOB
UCCIIEIOBaHUsI M BBIOOPY YHCIEHHOTO METOJa WX MOJEIUPOBAaHMs, pa3paboTKe
HOBOT'O HJTU BBIOODP TOTOBOTO anroputMa perrenus 3aaayun ([1K-1);

— CHOCOOHOCTH PYKOBOJUTH MOHTAXOM, HAJIA KON (FOCTUPOBKOI1), UCTIBITAHUSIMU
U CJIaycil B OKCILTyaTallHIo OIBITHRIX 00pa3ioB nmpudopos u cuctem (I1K-8);

— CIIOCOOHOCTH pa3zpabaThiBaTh U ONTUMH3UPOBATH MPOTPaAMMbl MOJEIBHBIX U
HATYPHBIX 3KCIIEPUMEHTAIBHBIX HCCIenoBaHmid mpuoopoB u cuctem (I1K-9);

— CHOCOOHOCTh  MPOM3BOAWUTH  OIEHKY  METPOJOTHYECKHX  TOKa3aTesiel
U3MEPUTENbHO-UH(POPMAIIMOHHBIX TPUOOPOB U CHUCTEM MPU UX MPOCKTUPOBAHUH,
usroronjicHun u dkcruryatanun (ITCK-1).

2 MECTO JUCIHUILINHBI B OCHOBHOM OBPA3OBATEJBLHOM
IHPOI'PAMME

JucrurmiiHa ~ OTHOCHTCST K 4acTd,  (OpMUPYEMOW  y4aCTHUKaAMU
oOpa3oBarenbHbIX OTHOIIEHUH, bioka 1 «Jluciuriasl (MoIysH)» y4eOHOTro IjIaHa

basupyercs Ha 3HaHMSIX, YMEHHUSIX M HABBIKAaX, KOTOPbIE CTYACHT IPHOOpPEI
Py OCBOCHHUM IporpaMMbl OakajaBpuaTa 1Mo HampapieHuio nojarotoku 12.03.01
«IIpubopocTpoeHue» (HanpaBneHHocTh (npo¢un) «MHpopmalmoHHO-
U3MEPUTENTbHAS TEXHUKA M TEXHOJIOTHI).

3HaHUsA, YMEHUS W HaBBIKM, MPUOOPETEHHBIE TMPU OCBOCHUU JaHHOM
JTUACIHUTLUIAHBI, PEATU3YIOTCS CTYJCHTOM:

a) IPU OCBOCHUU CIEAYIONIUX YU4€OHBIX AUCITUTLINH:

— «IIpoekTupoBaHnE MUKPOIPOLECCOPHBIX U3MEPUTEITBHBIX CUCTEM,

— «AanTUBHBIE JIEKTPOHHBIE U MUKPOIIPOLECCOPHBIE CUCTEMBIY;

0) npy MPOXOKIACHUM Y4eOHOH, MPOM3BOACTBEHHON M MNPEAAUIIIIOMHOM
MIPAKTUKH, TOCYTapCTBEHHON UTOTOBOW aTTECTALUMU.

3 CTPYKTYPA U COAEPKAHME JNCIHUIIJIMHBI

3.1 PacnpenesieHne y4eOHBIX 4YacOB M0 TeMaM UCHMILIMHBI M BHIAM
3aHATHI

No HaumenoBanue temsl KonunuectBo vacos
TeMb| (CoAep>KaTeIbHBIX MOTYJICH ) (ounas / 3a04Hast popma)
Beero B Tom uucne
Jlekiuu | JTabop. [[Ipakr. | CP
1 | OcHOBBI METPOJIOTHUECKOTO
obecnieueHus uameputenbHoro | 32/38 | 8/4 2/2 0/0 22132

OKCIICPUMCHTA

2 | Metoabl 00paboTKH

. 55/54 | 12/4 16/4 0/0 27/46
U3MEpUTEILHON HH(pOpMalUn




Ne HaumenoBaHue TeMBbI KomnmuecTBo yacos
TeMb| (Coaep)KaTeIbHBIX MOTYJICH ) (ounas / 3ao4Has hopma)
Beero B Tom uncie
Ulexuuu | Jlabop. [Ipakr. | CP
3 | Metonet 1 cpenctsa 53/48 |14/4 |16/2 |00 23/42
U3MEPUTEITLHON TEXHUKHU
KonTakTHas paboTa (JIONOJIHUT.) 4/4 0/0 0/0 0/0 414
KypcoBas padota 0/0 0/0 0/0 0/0 0/0
WToro mo BuaaM 3aHATHIA 144/144 | 34/12 | 34/8 0/0 76/124
KonTpoib 36/36 | 0/0 0/0 0/0 36/36
HUTOI'O 180/180| 34/12 | 34/8 0/0 112/160
KomneTeHmmm Tembl AUCIUITITNHBI, HalleJICHHBIC Ha ()OPMUPOBAHNE
KOMTICTCHIINH
VK-1 Temsr 1, 2, 3
OIIK-2 Tema 1
OIIK-3 Temsr 2, 3
[1IK-1 Temsr 1, 2
I1K-8 Tema 3
[1K-9 Tema 1, 2
IICK-1 Tewmsi 1,2, 3
3.2 Jlekuun
Tema 1. OCHOBBI METPOJOTUYECKOIO OOECHEYEHHS] HU3MEPUTEIBHOTO
HKCIIEPUMEHTA

ConeprkaHue TeMBI 1:

[TonsiTue U copepkaHue METPOJOTHYECKOI0 00ECIeYeHHUs] U3MEPUTETbHOTO
skcriepuMenTa. [lorpemHoctu u3mepeHuit, ux kinaccupukanus. CucremaTHuecKue
HOTPEIIHOCTH, CIOCOOBI MX HCKIIOUeHUs U ydera. CiydaiiHble NOTPELIHOCTH
W3MEPEHUM; 3aKOHBbl PpACIpEIeNICHUsl CIy4alHbIX IOTPEIIHOCTEN HW3MEpPECHUM;
TOYEYHBIC U MHTEPBAJIbHBIE OLEHKU CIIyYaWHBIX MOTPEIIHOCTEN MU3MEPEHUN; YUET U
CHIJKEHUE CIIyYalHBIX IIOTPELIHOCTEN U3MEPEHUM.

Jlureparypa k Teme 1: [1, 2, 3].

Tema 2. Meroasl 00pabOTKH U3MEPUTEIBLHON HHPOpMaLIUU
ConeprkaHue TeMBI 2:

3agaun oOpabOTKU pe3yJbTaTOB HM3MEpPECHUI. BBIABICHHE W HCKIIOYEHUE
rpyObIX morpemHuocTedt u3Mmepenuid. OleHWBaHHWE pe3yibTaTa HEPABHOTOYHOTO
u3Mepenus. OlEHUBAaHHE pPE3yJbTaTa W COCTABISAIONIMX TOTPEITHOCTH MPSIMOTO
OJTHOKPATHOTO W TPSIMOTO MHOTOKpaTHOTO u3MepeHus. OleHHBaHUE pe3ysbTara U
COCTAaBJISIFOIITIX MOTPEITHOCTH KOCBEHHOTO WU3MEpPCHUS. OrnennBanue
WHCTPYMEHTAJILHON TMOTPENTHOCTH CPEJCTBA M3MEPEHUN (M3MEPUTEITHLHOTO KaHaa,



U3MEPUTEIBHON CUCTEMBI ...).
Jlutepatypa k Teme 2: [1, 2].

Tema 3. MeToabl U CpeACcTBa U3MEPUTEIIBHON TEXHUKH

Coneprxkanue TeMbl 3:

OO6mast XapakTepUCTUKA CPEJICTB HM3MEPEHMM: KiaccUu(PUKaIMsi; OCHOBHBIC
METPOJIOTUYECKUE XAPAKTEPUCTUKH CPEACTB M3MEPEHUM M HMX HOPMHUPOBAHUE;
MOTPEIIHOCTU CPEACTB U3MEPEHUI, UX YUET B pe3yibTare usmepeHus. CTpyKTypHbIE
CXEMBbl M TMOTPEHIHOCTH CPEIACTB HU3MEPEHUNM B CTATUYECKOM pexuUMe. MeTonbl
MOBBIIICHUSI TOYHOCTH CPEACTB M3MEpeHH. KOoppekuus MOrpemHoCcTe CpeacTB
VU3MEPEHU.

Jlutepatypa Kk Teme 3: [3, 4].

3.3 IlpakTnyeckue (CeMUHAPCKNE) 3aAHATHS
B yueOGHOM 11aHE HE 3arIaHuPOBAHO.

3.4 JlaGopaTopHbIe padoThI

No Tema 3anaTHA O6mbeMm, ya¢ Jlurepa
/1 OYH/3209H Typa

1 HccnenoBanue reHepaTopa CUTHAIOB HU3KOM YacTOTHI. POBEPKa 40 [4, 7]
METPOJIOTHYECKUX XapaKTEPUCTHK reHepaTopa —

5 HccnenoBanme TOUHOCTHBIX XapaKTEPUCTHK YHHBEPCATLHOTO 42 [4, 7]
11M(POBOro BOJIBTMETPA —
DKCIepUMEHTAITBHOE OIpe/IeNIeHIE YaCTOTHBIX XapaKTEPHUCTUK

3 . - 4/2 [4, 7]
n3bupatenpHoi naccuBHoi RC - nenu
DKCIepUMEHTAIBHOE OTpeIeNICHIE XapaKTePUCTHK

4 - 8/0 [4, 7]
n30upaTenbHbIX akTUBHBIX RC - neneit

5 HccnenoBanue xapakTepuCTUKN TPeoOpa30BaHUs U3MEPUTENBHOT 8/2 [4, 7]
BBINPSIMUTEJIS CPETHUX 3HAUEHU I —
HccnenoBanme 9aCTOTHBIX XapaKTEPUCTUK aKTHBHOTO

6 . 6/2 [4, 7]
RC - ¢punbTpa HU3KOM YaCTOTHI BTOPOTO MOPSIJIKA

HUTOTIO: 34/8
3.5 CamocrosiTesqbHast padoTa cTyaeHTa
Ne Bunpr camocTosTensHON paboOThI CTyAeHTa O0BeM, yac.
/1 OYH/3a04H
1 | U3yueHue IeKIIMOHHOTO MaTepuaa 33/52
2 | [logroToBka K 1a00paTOPHBIM 3aHATHSIM 34/63
3 | BeimonHeHne WHANBUAYATBHOTO 33 JaHUS 9/9
HUTOI'O: 76/124

3.6 Kypcogoii nmpoekT (padora), HHAMBUIAYAJIbHOE 3aaHUE

Y4eOHBIM IUIAaHOM B pPaMKax OCBOCHMS IUCIHMIUIMHBI HE MPEIyCMOTPEHO
BBITIOJTHEHHE CTYJIEHTAMHU KypCOBOTO MPoeKTa (padoThl).



3arTaHupPOBAHO BBHIMIOJHEHUE CTYICHTAMH WHIWBHUIYATHHOTO 3aJaHUSI B BUJIC
pacueTHOM (KOHTPOJIbHOM) paboThl [8]. B nHAMBUIyaIbHOM 33aHUNA 00YYaOIIMUMCS
IpeJyIaraeTcs BBITIOIHUTH: a) pacueT TePMOMETPa NEKTPUUISCKOTO COMPOTUBIICHUS Ha
OCHOBE HEPAaBHOBECHOTO PE3WCTUBHOTO MOCTa TO 3aJaHHBIM 3HAYCHHSM TEXHUYECKHX
XapaKTEePUCTHUK; 0) UCCIIeT0BaHNE U MUHUMHU3AIIMI0 HHCTPYMEHTAIBHON TOTPEITHOCTH
TEPMOMETpA B 33JJaHHOM TEMIIEPATypHOM JIHana30He.

4 @OHJI ONEHOYHbBIX CPEJCTB

4.1 Kputepum ¥ mKaJAbl I HHTErPUPOBAHHOW OLEHKH YPOBHA
c()OpMHPOBAHHOCTH KOMIIETEHIIUH

Cocmasensaowas KomnemeHyuy — NOJHOMA 3HAHULL

HYJICBOM YpPOBEHb: HEBEpPHBIC, HE apryMEHTHUPOBAHHBIC, C MHOXKECTBOM TIpPyOBIX
omuOOK OTBETHI HA BOMPOCHI. YPOBEHB 3HAHUN HUKE MUHUMAJILHBIX TPEOOBAHUIA;

MUHUMQJIBHBIA YPOBEHb: JaHbl HE TOJIHbIC, HETOYHBIE M HEAPIryMEHTHPOBAHHBIC
OTBETHI Ha BOMPOCHI. J[OMyIIEeHO MHOTO TpyObIX OIMMOOK. YPOBEHb 3HAHUN HIDKE
MUHHUMAJIBHBIX TPeOOBaHUI;

MIOPOTOBBIN YPOBEHB: JaHbl HEIOCTATOYHO MOJIHBIC, TOUHBIC U apTYMEHTHUPOBAHHBIC
OTBETHI Ha BOIPOCHI. [1110X0 3HAET TEPMUHBI, ONPEACICHUS U MMOHSITHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIICHUSI, TPUHIUIBIL. J[OMyIIeHO MHOTro HerpyobIxX
OILINOOK;

CpPEIHUN YpPOBEHb: JaHbl JOCTATOYHO TMOJIHBIC, TOYHBIE W apryMEHTHUPOBAHHBIC
OTBETHI HA BOIIPOCHI. B 11€710M 3HAET TEPMUHBI, ONIPE/ICTICHUS U TIOHSITHUS; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIICHMSI, MPUHIUIBI. J[OMyIIEHO HECKOJbKO HErpyObIX
OILINOOK;

MPOJABUHYTHIM YPOBEHb: JaHbI MOJIHBIE, TOUYHBIC U apTyYMEHTHUPOBAHHBIE OTBETHI HA
BOIIPOCKI. 3HAET TEPMUHBI, ONIPEACIICHUS U MOHSTHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIICHHMS, MPUHIUIIBL. J[OMYIIIEHO HECKOJBKO HEIPYOBIX OIHOOK;

BBICOKHMI YpOBEHb: JIaHbl MOJIHBbIC, TOYHBIE M APTyMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHI. 3HAET TEPMUHBI, ONPEICIICHUS U MMOHITHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHHUS], MPUHIUIBI. JJONMyIIEeHO HECKOJIBKO HETOUYHOCTEH.

Cocmaenaowas KomMnemeHyuu — yMeHus

HYJICBOM ypOBEHB: TMOJIHOE€ OTCYTCTBHE IMOHMMAHMUSI CYTH METOJUKH PEIICHUS
3a/lauu, JIOMYIIEHO MHOXECTBO TpyOeHIMX OIIMOOK / 3aJaHus HE BBITIOJHEHBI
BOOOIIIE;

MUHHUMAaJIbHBIN YpPOBEHb: cilaboe MOHMMAaHHUE CYTH METOJMKH PEIICHHS 3a/1ayH,
JOMyIIeHbl TpyOble omunOku. Pemennst He obocHoBaHbl. He ymeeT ucmonb30BaTh
HOPMAaTHUBHO-TEXHUYECKYIO0 JuTepartypy. He opueHThpyeTcss B clelUalIbHON
Hay4HOU JIMTEPATYPE;

MTOPOTOBBI YPOBEHB: JIOCTATOYHOE NMOHMUMAHWE CYTH METOJMKU PEIICHUS 3aJaudu,
JIOTyIIIeHbl OmMOKN. PermeHnss He Bcerma OOOCHOBAHBI. YMEET WCIOJIb30BATh
HOPMATHBHO-TEXHUUYECKYIO JTepaTypy. Cnabo opueHTHpyeTCs B CHEIHaIbHON
Hay4YHOU JIUTEPATYPE;



CpeI[HHI)'I YPOBCHL: B ICJIOM IMOHUMACT CYTb MCTO/IMKHN PCIICHUA 3a[a4r, JOITYIICHBI

omnOku. Pemenus He Bcernaa OOOCHOBAaHBI. YMEET HCHOJIb30BATh HOPMATHUBHO-
TEXHUYECKYIO U CIICIUAIBbHYIO HAYUHYIO JIUTEPaTypy;

NPOJBUHYTHIM YPOBEHb: B II€JIOM IOHMMAET CyThb METOJIMKUA DELICHHS 3aJauu,
JomyieHbl HeToyHocTH. CriocoOeH 000CHOBaTh pelleHusl. YMEET HCHOJIb30BaTh
HOPMATUBHO-TEXHUUYECKYIO U CIIEHUATBbHYIO HAYUHYIO JIUTEPATYPY;

BBICOKMH YpOBEHb: IIOHMMAeT CyTh METOJUKM pemieHus 3aaaun. CrnocoOeH
00OCHOBaTh pelICHHA. YMEET WCHOIb30BaTh HOPMATUBHO-TEXHUUECKYIO U
CHELUATBbHYIO HAYYHYIO JINTEPATYpY, IEPEIOBOM POU3BOICTBEHHBIN OIBIT.

Cocmasenaowas KomnemeHyuu — 61a0eHue HagblKamu
HYJICBOM ypOBEHb: HE JIEMOHCTPUPYET BIIQJICHUE HABBIKAMU BBITOJHEHUS
npodeCCUOHANIbHBIX 3a/1a4. He MOXeT BBITIOTHUTD 3a1aHUs;
MUHUMAJBHBI YPOBEHb: HE JIEMOHCTPUPYET BJaJCHUE HABBIKAMU BBITOTHEHUS
npodecCHOHaNbHBIX 3a7ad. VICHBITHIBAET CYIIECTBEHHbIE TPYIHOCTH IPHU
BBHITIOJIHEHUH OT/ICJIbHBIX 3aaHUM;

HOpOFOBBIﬁ YPOBCHL: BJIAACCT HABbBIKAMHU BLITIOJTHCHUA HpO(I)CCCHOHaJII)HLIX 3aJa4

Ha IIOPOTOBOM ypPOBHE. 3a/IaHHsI BBIIIOIHAET MEAJICHHO U HEKAYECTBEHHO;
CpPEIHHMI ypOBEHb: BJa/leeT HABBIKAMM BBIIOJHEHHS NMPO(ECCHOHAIBHBIX 3a/ad.

3a/iaHus BBINOIHSIET HA CPETHEM YPOBHE IO OBICTPOTE U KAYECTBY;

IIPOJABUHYTBHI  YPOBEHb: BIIAJECECT YBEPECHHBIMH HABBIKAMHU  BBIITOJIHEHUS

po(ecCUOHANBHBIX 3a/1a4. BBICTPO M KaueCTBEHHO BBIMOJIHSET 3aJaHusi, HHOTAA

JONyCKasi HE3HAYNUTEIIbHBIE IIOTPEIIHOCTH;

BBICOKMH  YpOBEHb:  BJIAJICET  YBEPECHHBIMHM  HABBIKAMU  BBINIOJHEHUS
npoecCUOHaNbHBIX 3a7ad. BhICTPO M KAaueCTBEHHO BBINOJHSIET 3aJaHus, MpU
HEO0OXOAMMOCTHU AEMOHCTPUPYSI TBOPUECKUNA MOAXO.

Obobwennas oyenka chopmuposanHocmu KoMnemeHyull

HYJIEBOW ypOBEHb: Ha HYJIEBOM ypOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIFOIIME; OJTHA

WM JIBE U3 TPEX, OCTaJIbHbIE — HA 00JIee BHLICOKOM YPOBHE;
MUHUMAJIGHBI  YPOBEHb: HA MHUHHUMAJILHOM YPOBHE C(OpPMUPOBaAHBI: BCE
COCTABJISIFOIIME; OJTHA WJIH JIBE U3 TPEX, OCTaIbHBIE — HA O0JIee BRLICOKOM YPOBHE;

MOPOTOBBI YPOBEHb: Ha TIOPOTOBOM yYPOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOIINE;

OJ1Ha HUJIU ABC U3 TpéX, OCTaJbHBIE — HA 00JIe€ BLICOKOM YPOBHC;

- CpeIHUI YPOBEHb: HA CPEJHEM YPOBHE C(DOPMUPOBAHBI: BCE COCTABIIAIOIINE; OJHA

WJIU JIBE U3 TPEX, OCTaIbHBIE — HAa 00JIe€ BHICOKOM YPOBHE;

NPOJIBUHYTBHIM YPOBEHb: Ha TMPOJABUHYTOM YpPOBHE C(HOPMHUPOBAHBI: BCE
COCTaBJISIIOIIME; OJJHA WIIH JIBE U3 TPEX, OCTAIBHBIE — Ha BBLICOKOM YPOBHE;
BBICOKMI YpOBEHBb: Ha BBICOKOM YpPOBHE C(HOPMUPOBAHBI BCE COCTABJISIONINE
KOMIIETCHITUM.

4.2 Boripocel K 3K3aMeHY U MPUMepP IK3aMEeHAIMOHHOI0 Oujera

Bonpocs! K 3k3aMeHny:
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Bunbel u Metonsl w3MepeHUWi: TMOHSATHE, KiIaccuPuKanus W TPUMEHEHUE B
busznueckoM skcnepuMmenTe. OJIHOKpAaTHOE M MHOTOKPATHOE HW3MEPEHUE;
MOHSTUE HAOJIOICHHUS.

Knaccudukanums  MeToqoB  U3MEpEHHMH 1O  COBOKYINHOCTH  MPUEMOB
WCIIOJIb30BaHUsl MPUHIUIIOB U CPEACTB U3MEPEHUN. METO HEMOCPEACTBEHHOM
OLIEHKH, €T0 CYIIHOCTh, TOCTOMHCTBA, HETOCTATKHU.

Knaccudukanums  MeToqoB  U3MEpEHHMH 1O  COBOKYINHOCTH  MPHUEMOB
VCIIOJIb30BaHUs IPUHLMIIOB U CPEICTB U3MEPEHUN. METOI CpaBHEHHS C MEPOH,
€ro CyIIHOCTb, JOCTOMHCTBA , HEJOCTATKH.

[TorpemHocTy W3MEpEeHHM, WX KiIacCU(UKAIUSA, TPUYMHBI TIOSBJICHHUS W
CHO0COOBI HCKITIOUEHHUSI.

CucremMaTHyeCcKre TMOTPEIIHOCTH H3MEPEHUN, IMPUYHAHBI HUX IOSBJICHUS,
CHOCOOBI UCKITFOUECHHS.

CriocoObl UCKJIIOYEHHE M yYeTa CHUCTEMaTHYECKHX MOIPEUIHOCTEH HM3MEpPEHUH.
[IoHsATME HE WCKIOUYEHHOW CUCTEMAaTHUYECKOW MOTPEIIHOCTH, KX YYeT B
pe3yibTaTe U3MEpPEHHUS.

[IoHsTME CIIydalHOM MOTPElIHOCTH u3MepeHuil. PopmylnupoBKa 3a1audu
00pabOTKH Pe3yabTaTOB H3MEPECHHIM.

3aKOHBI pACHPENENICHUS] CIIyYallHbIX MOTPEIIHOCTEN W3MEpPEHU: TMOHATHE,
IIPUMEHEHUE, NTapaMETPhl pACIPEACITICHHUS.

HopmanwHoe pacrpeneneHue pe3yJbTaToB HAOMIONEHUM U CIydailHBIX
NOrpemHocTed n3MepeHnuil. [lapamMeTpsl pacnpeneneHnii 1 UX CTATUCTUYECKHE
OLICHKH.

CTraTuCTUYECKME OIIEHKM HWCTHUHHOTO 3HAYCHUS HU3MEPAEMON BEJIUYHUHBI H
CllydyalHOW mMOrpemHocT u3MepeHud. CrnocoObl TMOBBIIEHUS TOYHOCTH
CTATUCTUYECKUX OLICHOK ITapaMETPOB PACIPENCICHUSI.

ToueuyHble OLIEHKH WCTUHHOTO 3HAYCHUS (DU3NYECKON BEITUUYMHBI M CIIydailHOM
MOTPENIHOCTA U3MEPEeHHH, mMoiaydaeMble Ha ocHoBaHuM BbIOOpKkU. CKO
pesynbTaToB Habmonenue u CKO cpeanero 3naueHus1, MX MpUMEHEHHE.
OueHMBaHUE  pe3yJNbTATOB  WM3MEPEHUU  MOCPEICTBOM  JOBEPUTEIBHBIX
untepBaioB. CKO pesynbratoB Habmonenue u CKO pesynbrata usmepeHus.
OueHrBaHUE pPa3MEpPOB JOBEPUTEIbHBIX HWHTEPBAIOB ISl  PE3YJIbTATOB
HAOJIOICHUI U JJIA CPETHETO 3HAYCHUS PE3YJIbTaTOB HAOMIOACHHM (pe3ybTara
U3MEpPEHUs ).

HopmupoBanHble ~ crmocoObl  MpEeACTaBiICHUS  pe3yjibTaTa  HM3MEpPEHHS
MOCPEICTBOM TOYEYHBIX U UHTEPBAJIbHBIX OL[CHOK.

Cnoco0 olieHMBaHUsl pe3yjbTaTa MHOTOKPATHOTO M3MEPEHHs C YYETOM JABYX
COCTaBJISIIOIIMX  IOTPEIIHOCTA —  CIyYalHOM M HE  HUCKIKOYEHHOWU
CUCTEMAaTUYECKOM.

[Tonsitue rpyboit morpemHocTy (mpoMaxa). [IpuumHBI BO3HUKHOBEHWS,
CYIIIECTBYIOINE CIMOCOOBI (METOAMKH, KPUTEPHUH) BBISIBICHUS U HCKIIFOUCHHUS
rpyObIx norpentHocteit usmepenuit (kpurepuu Upsuna, Paiita, [lloBene).
N3mMepeHuss paBHOTOYHBIE W HEPABHOTOUHbIE. MeETOAWKa OLEHUBAHUA
pe3yapTara M CIy4alHOM IIOIPEIIHOCTH  pPe3yJbTara HEPaBHOTOYHOTO
U3MEPEHUS.
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[IprurHBl MOSIBIICHUST HEPABHOTOYHBIX HM3MEPEHUU. METOonMKa OLEHUBAHUSA
pe3yJibTara v CIIy4allHOM MOTPEUIHOCTH NP HEPABHOTOYHOM HU3MEPEHUMU.
CratucTHYecKre OLIEHKH pe3yJibTarta M COCTABJSIOMIMX  IOTPEIIHOCTH
(cyvaliHOM M HE WCKJIFOUEHHOW CHUCTEMAaTHYECKO#) MPSMOr0 MHOTOKPAaTHOTO
U3MEPEHUS.

Kputepuii npuMeHeHHs] NPSMBIX OJHOKPATHBIX H3MEPEHHH B (HU3UYECKOM
HKCIIEPUMEHTE, UX 11eJieco00pa3HocTh. OIeHUBAaHUE PE3YNIbTaTa U MOTPEITHOCTH
OJTHOKPATHOT'O U3MEPEHUS.

[lenecooOpa3HOCTh MPUMEHEHHUS TMPSAMBIX OJHOKPATHBIX U3MEPEHHA B
duznueckom skcnepumenTe. [IpoBepka 3¢(heKTUBHOCTH MPUMEHEHHS CPEACTBA
U3MEPEHUS U1l ONHOKPATHOTO UM MHOTOKPATHOTO U3MEPEHUS.

KocBeHHble ~ M3MepeHUs:  MOHATHE,  11eJ1ecO00pPa3HOCTh  MPUMEHEHHUS.
OueHnBaHuE pe3ybTaTa U CIIy4alHOM NOTPEIIHOCTH KOCBEHHOTO N3MEPEHHS.
KocBeHHble  M3MepeHHsA:  TOHATUE,  LENecoO0pa3HOCTh  MPUMEHEHUS.
OueHuBaHMe pe3ysbTaTa U HE MCKIOYEHHOM CHCTEMATHYECKOW MOTPELIHOCTH
KOCBEHHOI'O U3MEPEHU.

CriocoObl OLIEHMBAaHUS MHCTPYMEHTAIbHOM MOTPEIIHOCTH (COCTaBISIONIMX U
CYMMapHOM ) U3MEPUTEIHHOTO KaHajla CUCTEMBI.

OOmas XapakTepuCTUKa CpPEACTB W3MEpPEHUM: OIpeaesieHHe, BUJbI CPEICTB
U3MEPEHUN, KATETOpUU CPEACTB H3MEPEHUN, OCHOBHBIE METPOJIOIMYECKUE
XapaKTEpUCTUKU CPEACTB U3MEPEHHUM.

HopmupoBaHne METPOJIOTHYECKUX XapaKTEPUCTUK CPEIACTB H3MEPEHHUI;
CIIOCOOBI HOPMUPOBAHHS.

HopmupoBaHnue morpemHocTell cpecTB U3MEpEHUH, criocoObl HOPMUPOBAHMSL.
Kiaccel TOYHOCTM CpENCTB M3MEpPEHUM, WX Ha3HAuY€HUE, OO0O03HAYCHHE,
IIPUMEHEHHUE.

CpencrtBa M3MEpEeHHMH CTPYKTYphl MHpPSIMOrOo MpeoOpa3oBaHUs: CYTh METOAA
PSIMOTO MPe0Opa30BaHMUsI CUTHAJIOB M3MEPUTEIHLHON MHPOpMaIIUU; MPOoIeaypa
dbopMHUpOBaHUS MYJbTUIIUKATUBHOM TOTPEIIHOCTA B CPEICTBE U3MEPEHUN
CTPYKTYPBI IPSIMOTO MTPE0Opa30BaHHUI.

CpencrtBa M3MEpeHMI CTPYKTYphl HpPSIMOrO NpeoOpa3oBaHUs: CyTh METOJa
PSIMOTO TPEe0OPa30BaHUsI CUTHAJIOB M3MEPUTEIHHOU MH(OpMAIUK; MpoIeaypa
dbopMUpOBaHUS AIJIUTHBHON COCTABJISAIONICH TIOTPENTHOCTH B  CPEACTBE
U3MEPEHUN CTPYKTYpPhI MPSAMOT0 MpeoOpa30BaHuUs.

CpeacTBa u3MepeHuil CTPYKTYypbl YPAaBHOBEILIMBAIOIIETO MPeoOpa3oBaHUs: CYTh
METO/Ia YPaBHOBEIIMBAIOUIETO MPeoOpa3oBaHusi, €ro OCOOEHHOCTH; MpOIeaypa
dbopMupoBaHUS QAJUTUBHOM COCTABJISIONICH TMOTPENIHOCTH B  CPEACTBE
U3MEPEHUI CTPYKTYPhl YPaBHOBEIIMBAIOIIETO MPEe0Opa3oBaHUsl.

CpeacTBa u3MepeHuil CTPYKTypbl YPaBHOBEILIMBAIOIIETO MPeoOpa3oBaHUs: CYTh
METOJIa YPaBHOBEUIMBAIOUIETO MPeoOpa3oBaHUs, €r0 OCOOCHHOCTH; MpoIeIypa
dbopMupOBaHUS MYJIbTUILNTUKATHBHOW TOTPEIIHOCTA B CPEACTBE H3MEPECHHIA
CTPYKTYpPBI YPaBHOBEUINBAIOLIETO MPeoOpa30oBaHMUsL.

OOmasi xapakTepucThKa M  KiIacCU(UKALMsi CYyIIECTBYIOIIMX METOJOB
ITOBBIIEHNS TOYHOCTH CPEACTB U3MEPEHUM.

OOmasi xapakTepUCTHKAa KOHCEPBATUBHBIX METOJbl MOBBILIEHUS TOYHOCTH
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CPEICTB U3MEPEHHUIA; CITIOCOOBI UX PeaTU3AIIHH.

OO11as XapaKTepUCTHKA CTPYKTYPHBIX METOJIOB MOBBILIECHUS] TOUHOCTU CPECTB
U3MEpPEHU  myTeM  CTaOWIM3aluu  CTaTUCTUYECKOM  XapaKTEpUCTHKU
npeoOpazoBaHusl.

[TpuMmeHeHre OTpULATENIbBHON OOpAaTHOM CBSI3W B 3JEKTPOHHBIX YCTPOMCTBAX
U3MEPUTENIbHON TEXHUKH JJI MOBBIIIEHUS UX TOYHOCTU IyTEM CTaOMIM3alluu
CTAaTUCTUYECKON XapaKTEPUCTUKHU IPeoOpa30BaHusl.

[IpumeHeHne MeToJa COCTaBHBIX MAapamMeTpOB ISl MOBBIILIEHHUS TOYHOCTH
CPEICTB MW3MEpPEHUH: CyTh METOAA, €ro OCOOEHHOCTH, BO3MOXHOCTH
TEXHUYECKOU peAIN3allH.

Py4yHas KoOppekuusi TOTPEIIHOCTENH: METOJAbl 00pabOTKM  (KOPPEKIIUH)
pe3yJbTaTOB U3MEPEHUI 0€3 Bo3eiicTBUs oneparopa Ha padoty CU.

Pyunass koppekuus MOTrpelIHOCTEe: METOJAbl KOPPEKLUMH, OCHOBAHHBIE Ha
pPEryJaupoBKE  ONEpPaTOpOM  IApaMETPOB  CTATHYECKOW  XapaKTEPUCTHKHU
npeoOpa3oBaHus CPEICTBA U3MEPEHU.

CymHOCTh  CTPYKTYPHO-AJITOPUTMUYECKHX  METOJOB  aBTOMAaTHYECKOU
Koppekuuu norpemHocrel CH; nx peannsanuu B pa30MKHYTBIX M 3aMKHYTBIX
CTpyKTypax. Peaqm3amuum  METOIOB  aBTOMAaTWYECKOM  aJAUTHUBHOM WU
MYJIBTUIUIMKATUBHON KOPPEKIIMH.

CTpyKTypHO-QJITOPUTMHYECKME  METOABl  aBTOMATHYECKOW  KOPPEKLIMH
norpemHocted CHM ¢ HCHONB30BaHWEM  PA30OMKHYTOM  CTPYKTYpPhl H
MPOCTPAHCTBEHHOTO PA3/IEICHHUS.

CTpyKTypHO-QJITOPUTMUYECKHE  METOAbl  aBTOMATHYECKOW  KOPPEKIHH
norpemHocrerd CU ¢ ucnonp30BaHuEM Pa30MKHYTOUW CTPYKTYpPbI U BPEMEHHOTO
pazzeneHusl.

CymHOCTh CTPYKTYPHO-aJTOPUTMUYECKUX METOAOB aBTOMATHYECKON KOPPEKLIMU
NOTPEIIHOCTEN € MCHOJIB30BAHUEM 3aMKHYTOM CTPYKTYpbI, BHIBI KOPPEKLMH; HX
NIPUMEHEHHE.

Peanuzaumst  CTpyKTypHO -  aIrOPUTMHUYECKOTO  METOAA  KOPPEKLUHU
COCTABJISIFOIIMX MHCTPYMEHTAIBHOW IMOrPEIIHOCTH H3MEPUTENS TEMIIEpaTyphl
Ha OCHOBE TEPMOMETPA COITPOTUBIICHHUS.

IIpumep 3K3aMeHANMOHHOT0 OWJIeTA:

TOVYBIIO «IOHELIKUU HALIMOHAJIbHBIYM TEXHUYECKUUN YHUBEPCUTET»

[Iporpamma moATrOTOBKU:  MarmcTparypa

Hanpasnenue noaroropku: 12.04.01 «ITpubopocTtpoeHme»

MarI/ICTCpCKaﬂ nporpamMmma. I/I3MepI/ITCHBHBIC I/IH(I)OpMaI_[I/IOHHBIC TCXHOJIOTHH

Cemectp: 1

VYuebHast qucuuiuiiHa: MeTtoipl 00paboTKH M3MEpUTENbHON HH(pOpMaIK




BUJIET Ne 3

1. Knaccudukanus MeTOIOB H3MEPEHHH 110 COBOKYIHOCTH IPHEMOB HCIIOIb30BAHUS
IOPUHLIMIIOB M CPEACTB HU3MepeHuil. MeToJ HemocpeACTBEHHON OICHKH, €ro CYIIHOCTb,
JIOCTOUHCTBA , HEIOCTATKH.

2. CpenctBa U3MEpPEHHI CTPYKTYpbl MPSMOro MpeoOpa3oBaHUSA: CYThb METOJAa MPSMOTrO
npeoOpa3oBaHUsl CUTHAIOB HW3MEPHUTENbHOH HWHpoOpMauuu; mpouenypa (HOpMUPOBAHHS
MYJIbTUIUIMKATUBHOW  TMOTPEIIHOCTH B CPEACTBE  HM3MEPEHHH  CTPYKTYpbl — MPSIMOTO
peoOpa3oBaHusl.

3. 3ajaya. DJNEKTPOHHBIM BOJBTMETPOM H3BECTHOIO KJlacCa TOYHOCTH BBIMOJIHEHO
MHOTOKpaTHOE M3MepeHHe HampshkeHus Eo ncrtouHmka oOpa3loBOro HampspKeHUs (pe3ysbTaThl
HaOmrofeHut  3amansl). [lyreM craructudeckol 0OpaOOTKHM  pe3ysbTaTOB  HAOIIOJECHUIN
HE00X0UMO:

- BBISIBUTH PE3YJIbTAThl HAOIIOICHUH, coaepikariue rpyosie morpermnocty (P = 0,95);

- OTIPENICNIUTh TONPAaBKYy, KOTOPYIO CIIEAYeT BHECTH B HCIPABICHHBIC PE3YJIbTaThI
HAOII0/ICHUH MPY HAIUYUHU B HUX CUCTEMAaTUYECKOU MOTPEIIHOCTH;

- OLICHUTh MHCTPYMEHTAJBHYIO COCTABJISIFOIIYIO MOTPEHIHOCTH MHOTOKPAaTHOTO HM3MEPEHUH,
00yCJIOBJICHHYIO KJIACCOM TOYHOCTH BOJIbTMETPA;

- OLICHUTH J0BepuTenbHyt0 Tpanuity (P =0,95) caydaitHol cocTaBisomeld MOrPenIHOCTH
pe3yabpTaTa MHOTOKPATHOTO W3MEPEHHSI.

YTBepkeHO Ha 3aceaHUU Kaeaphl INEKTPOHHON TEXHUKH,
nporokostNe ot . 20 T,

3aB. kadenpoii XnamoB M.T'. \ DK3aMeHaTop Kopenes B./1.

KPUTEPUU
OlleHMBAHUSI IK3aMEHAIHOHHOMH PadoThI
Mo JucruIuinHe «MeToibl 00paboTKH U3MEPUTETHHON HH(POPMAITII
T 00yJaroImuxcs 1mo HanpasieHuto noarotopku 12.04.01 «ITpubopoctpocHwme»
(Marwucrepckast mporpamma «M3meputenbHbie HHPOPMAITHOHHBIE TEXHOIOTHI)

DK3aMeH NPOBOAUTCS MO Owmieram B NMuUchbMeHHOM Qopme. Kaxapiii Ouner comepkuT aBa
BOIIPOCA U 3aj]a4y.

Bonpocel 0XBaThIBalOT TEOPETUYECKYIO YacTh Kypca M HaIlpaBJICHbl Ha MPOBEPKY 3HAHWIA,
YMEHHMM U HaBBIKOB, IMOJYYEHHBIX CTYJE€HTOM B XOJ€ M3y4€HUs AUCUUILUIMHBI. [IpaBUIbHBIN OTBET
Ha BoIpoc oueHuBaercs B 15 Gamnos. Ecin oTBeT Ha BONPOC HE MOJHBIA, TO OH OLIEHUBAETCS
MEHBIIMM KOJMYECTBOM OayioB B 3aBUCUMOCTH OT TMOJHOTHI OTBeTa. llpum oTcyrcTBUM
NPaBUJIBHOTO OTBETA Ha IMOCTABJICHHBIM BOMPOC 00YYArOIIMIACS MOJIy4aeT HOJb OaioB.

[IpaBuiibHOE pelieHHe HK3aMEHAllMOHHOW 3a/ladyd B IIOJIHOM O0beMe OIICHHBAaeTCs B
20 GayoB. Ecnu perienue He MOTHOE, TO OHO MOXKET OLIEHUBAThCS MEHBIIUM KOJIMYECTBOM OalioB
B 3aBHCUMOCTH OT MOJHOTHI PEIICHUSI.

[Tpu oneHMBaHUM pe3yabTaTa HK3aMEHAIIMOHHON paboThl MOJyuYeHHbIE Oaliibl 32 OTBETHI Ha
BOIPOCHI U PELICHHUE 33J]a4d CYMMHPYIOTCS U C YYETOM PE3yJIbTaTOB TEKYIIETO KOHTPOJS pabOThI
CTYZICHTa BBIBOJIUTCSI UTOrOBas olieHka 1o 100-6amibHoi mikae.

[Toryuennas ouenka mno 100-0amnpHOM MmIKane OIpeneseT OUEHKY MO0 ToCyIapCTBEHHON
mkane u mkaie ESTS.

YTBepxIeHO Ha 3aceJaHuU Kadeaphl AIEKTPOHHON TEXHHUKH,
MPOTOKOI Ne or . .20 T.
3aBenyromnmii kageapoit XmaamoB M.T.




4.3 Kputepum olieHUBAHUSA

OneHuBaHue YPOBHSI OCBOCHHUS CTYJIEHTOM yueOHOTO Marepuasia JUCHUTIITNHBI
«Metoapl 00pabOTKM H3MEPUTENILHOM HMH(POPMALIMM» OCYIIECTBISETCS B XOJ€
TEKYILIEro KOHTPOJIS U TPOMEKYTOUHOM aTTeCcTallK (CEMECTPOBOTO KOHTPOJIS).

Texkymmii KOHTpPOJIb 3HAaHUM CTyJAeHTa O4YHOM (opMbl  OOydeHUs
OCYILECTBISIETCS TIO PE3yJibTaTaM BBIMOJHEHHS] M 3aIUTHI J1a0OpAaTOPHBIX PadoT,
BBIMIOJTHEHHSI MHIUBUYyaJIbHOTO 3a/1aHUS; ISl CTYACHTa 3a09HON (DOpMBI O0yUeHUs —
0 pe3yJIbTaTaM BBIIIOJIHEHUSI KOHTPOJIBHON pabOTHI.

BelmmonHeHne J1a0OpaTOpHBIX padOT €  3alMTOM  OTY€Ta, BBINOJHEHUE
WHJMBUAYAJILHOTO 3aJlaHusl (KOHTPOJIbHOM paloThl), MPEIyCMOTPEHHBIX paboyeit
IPOrpaMMON TUCUUIUINHBI, SBJISAETCA HEOOXOAUMBIM YCIOBHEM JIOMyCKA CTYJIEHTa K
DK3aMEHY.

Pacnpenenenne OaloB  TEKyIIEro KOHTPoOJsi pabOThl  CTyAEHTa Ha
IPOTSKEHUH CEMECTpa MPUBENEHO B Tabnuie 1.

Tabnuna 1 — Pacnpenenenne 6aJ51I0B TEKYIIETO KOHTPOJIS

®opma KOHTpOIs | MakcUMallbHO BO3MOXKH( [Ipumeuanue
KOJINYECTBO OaJIIOB
Jnist cryneHToB 0uHON (hOpMBI O0yUIECHHUS

Beinonuenue 5 - 1abopaTopHasi paboTa BBIIIOJHEHA B CPOKH,

1abopaTopHOI paboTHI ( IIPEelyCMOTPEHHBIE TPapuKOM;

3alIMTON 0TuéTa MO - oopmIIeHHE OTYeTa IO paboTe

pabote COOTBETCTBYET TPEOOBAHMIM METOTUIECKUX
yYKa3aHUU;

- BHITIOJIHEH aHAJIHM3 PE3yJbTaTOB, IPUBE/ICHE
BBIBOJIBI 110 paboTe;

- TIPH 3alIUTe OTYETA 110 paboTe JaHbI
MIOJIHBIE, TOYHBIE M apT'yMEHTUPOBaHHbIE
OTBETHI HA BOIPOCHI.

3 - 1abopaTopHasi paboTa BBIIIOJIHEHA B CPOKH
BHE rpadukKa;

- IMEIOTCS 3aMEYaHUI0 IO 0(POPMIIEHHUIO
oT4eTa 1o padoTe;

- BO3HUKJIM TPYIHOCTHU B aHAIM3E U
00BSICHEHUH TIOJTYYEHHBIX PE3yJIhTATOB.

Hroro no 30 U3 pacuéra 6-T1 1a00paTOpHBIX PabOT B
J1a00pPaTOPHBIM cemectpe. OnieHnBaeTcs Kaxaas
padoram nabopaTopHasi paboTa.
Brinonnenue 20 [Tpu BBIOJIHEHUH 33 JaHUST TPUHSATHI
UHAUBUAYAJIBHOI'O IMPaBUJIBHBIC PECIICHUS, N3JIOKCHUC MaTCpHra)
3aJIaHMsI apryMEeHTHPOBaHHOE, M1OCIIeI0BaTEIbHOE,
paboTta ohopmIIeHa TPAMOTHO
15 3agaHue BBITOJHEHO B 1I€JI0M MPAaBUIIBHO,

IIPUHSATHIE PEICHUS HE BCErAa
APTYMCHTUPOBAHbI, UMCIOTCA 3aMCUYAHUIO I10
0(hOpMIICHHUIO paOOTHI

UTOIO: 50 MaxkcumanbHO BO3MOKHOE




®dopma KOHTpoJIsl | MakcuMalbHO BO3MOKH( [Tpumevanue
KOJIMYECTBO OAJIJIOB
Jl1g ctyneHToB 3a04HON (hOpMBI 00yUEHUS

Brimonnenue 50 [Tpu BBITIOTHEHUY 3aJaHUS IPUHSATHI
KOHTPOJIbHON PabOThI MPaBUJILHBIC PEIICHUS, U3JI0KCHUE MaTePHa]
(MHIUBUYaTBEHOTO apryMeHTHPOBAHHOE, MTOCJIEI0BATEIBHOE,
3a/1aHMS) pabota odopmiIeHa TPaMOTHO U 0€3
3aMEUYaHuMi
30 3a7iaHre BBIMOJHEHO B IIEJIOM MPaBUIIBHO, H(

MIPUHSTHIC PEUICHUs HE BCEra 000CHOBAHBbI,
MMEIOTCS 3aMeYaHusl 10 0OPMIICHHUIO.
UTOIO: 50 MaxkcumanbHO BO3MOKHOE

IIpome:kyTouHasi aTrecTalmus IO pe3yJbTaTaM OCBOCHHS JUCUUIUIMHBI B
ceMecTpe mpoBoAUTCs B (opme cemecTpoBoro sk3amena. dopma mpoBeaeHUS
HK3aMeHa — MUChbMEHHas. JK3aMEHAIMOHHBIN OWJIET BKIIIOYAET B Ce0sl, KaK MPaBUIIO,
2 TEOpeTHYeCKHX Bompoca W 3amady. [Ipu olleHHBaHWM CTyJeHTa Ha SK3aMEHE
MPErno/IaBaTelb PYKOBOJICTBYETCSI KpUTEPHUSIMU, IPUBEACHHBIMU B TaOIHIIE 2.

MakcumanbHOE KOJMYECTBO OAJUIOB 32 OTBET HA BOIPOC SK3aMEHAIMOHHOTO
OuseTa 3acUMTHIBACTCA CTYIACHTY B Cllydae, €CId OTBET MOATBEPXKAACT BIIAJICHUE
CTYJICHTOM 3HAaHHUSAMHU B TIOJTHOM 00bEeMe yu4eOHOW POrpaMMbl, MaTepHUall U3JI0KEH B
JIOTUYECKON TIOCIICIOBATEIPHOCTA C BBIICICHUEM TJIABHOTO, COJCPKUT TOUYHBIC
(GhOpMYITHMPOBKH, COMMPOBOKIACTCS HWILTIOCTPUPYIOMIUMH CXEMaMU M PUCYHKaMU (TIpH
HEOOXOIMMOCTH).

Ecnmu orBer Ha BOIpPOC HE B IIOJHOM MEpPE OTBEYAET NPUBEICHHBIM BBILIEC
TpeOOBAaHUAM, CTYACHTY 3aCUMTBHIBACTCS MCHBIIEE KOJIMYECTBO OamwioB (B
3aBUCUMOCTH OT TOJHOTHI OTBeTa). [IpW OTCYTCTBMM NpPAaBHUIBHOTO OTBETa Ha
MOCTABJICHHBINA BOIMIPOC CTYACHT moiy4aeT () 6amios.

Tabnuna 2 — Pacnipesenienne 6aJ10B 10 CEMECTPOBOMY DK3aMEHY

dopMa KOHTPOJIA MakcumansHO
BO3MOKHOE KOJIMYECTBO OAJIIOE
OTBeThl Ha BOIPOQ Bonpoc 1 15
HK3aMEHALlMOHHOT O ounert Bompoc 2 15
peleHue 3a1a9n 3a/1a4a 20
NTOI'O: 50

HToroBasi oeHKa onpeaesiseTcss MyTeM CYMMHUPOBAHUSI KOJIMYECTBa 0aioB
Mo pe3yJibTaTaM TEKYyIIEero KOHTPOJs M KOJM4YecTBa OalioB MO pe3yjbTaTaM
CEeMECTpPOBOro sk3amMeHa. MakcMMaibHO BO3MOKHOe Kou4ecTBo 6ayioB — 100.

[Tomyuennass ouenka mno 100-0aymibHOM IIKajne OMpeneseT OLEHKY [0
rocyaapcTBeHHou mikane u mkaine ECTS:

Cymma 6amioB Ouenka Ouenka

o 100-6anpHO¥ 1mIKane no mkaie ECTS 110 TOCYJJAPCTBEHHOM IIKaJIe
90-100 A OTan4HO
80-89 B Xopo11o




Cymma GamioB Oruenka OreHka
no 100-6anpHOM 1mIKase no mkane ECTS 10 TOCYAAPCTBEHHOM 1IIKase
75-79 C
70-74 D v
60-69 E JIOBJICTBOPUTEIBHO
35-59 FX He
0-34 = YIOBIIETBOPHTEIHHO

* — ¢ 00s13aTEILHBIM IOBTOPHBIM U3YUCHHUCM JAUCHUITIIINHLBI.

4.4 Ilpumep TeKyLIero onpoca Ha Jad0paTOPHbIX 3aAHATUIX

Ha mpumepe Tem 1abopaTOpHBIX padOT, BBHIOJIHAEMBIX B AUCLUILUIMHE:

1. B 9em oTirune UCTUHHOTO 3HaUeHUs (PU3MUECKON BETHMUMHBI OT pe3ysbTara
U3MEpPEHHUS?

2. B dyem oTaMuMe MCTUHHOTO 3HAYEHUS (PU3UUECKONW BEJIMYUHBI OT
JEHCTBUTENLHOTO 3HAUE€HUS STOW BEJTUYUHBI?

3. [IpuBenuTe KiIacCUPHUKAUIO MOTPEIIHOCTEN M3MEPEHHUH MO XapaKTepy HX
IPOSIBIICHUS.

4. [IpuBeauTe KJIaCCU(PUKALUIO TOTPEIIHOCTEN 10 CTIOCO0Y BBIPAKEHUS.

5. HazoBuTE OCHOBHBIE METPOJIOTMYECKUE XApAaKTEPUCTHKU HCCIETYEMOIO
FEHEPATOpPa CUTHAJIOB HU3KOW YaCTOTHI.

6. [louemy MHCTpyMEHTaNbHAsI MOTPEIIHOCTh MCCIIEIYEeMOTO YHHUBEPCAIBHOTO
BOJIbTMETpa Ha TMEPEMEHHO TOKE BBIIIE, Ye€M TMpPH HW3MEPEHUU HaMpPsHKCHUs
nocTOsTHHOTO ToKa? OTBET apryMeHTHPOBATh.

7. Ha3BaTb OCHOBHBIC COCTABIISIIOIINE TOTPEIIHOCTH HU3MEpeHHs (Ha30BOTO
CABUTA JBYX CHUTHAQJIOB OCHWIIOrpapuYecKuM METOAO0M (CIocoOOM JIMHEMHO
pa3BepPTKHU U CIIOCOOOM CHHYCOUJAIBbHOMN pa3BepTKHU).

8. Kak mnposBasitor ce0s ciydaiiHple (CUCTEMaTHYECKHE) TOTPEITHOCTA B
pe3ynpTaTax HaOJII0IeHUH MHOTOKPAaTHOTO U3MEPEHNUs?

OTBeTbl Ha BOIPOCHI BXOAHOIO KOHTPOJISl YUMTHIBAIOTCS MpENoAaBaTesieM B
pe3yspTaTax TEeKYyIIEero KOHTPOIsl pabOThl CTYIEHTA.

4.5 KypcoBoe npoeKTupoBaHue

Y4eOHBIM TUTAaHOM B paMKax OCBOCHHUS IUCIUIUIMHBI HE MPETYCMOTPEHO
BBITIOJIHEHHE KYPCOBOTO MpoeKTa (padboThl).

5 PEKOMEHIAYEMAS INTEPATYPA
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6 YYEBHO-METOANYECKOE OBECIIEYUEHUE JUCHUITJIMHBI
Y4eOHO-MeTOAMYECKUE U31aHUsA, paspadoTannbie B JlonHTY:
7. Metoauyeckre ykaszaHusl K JJaDOpaTOpHBIM paboTaM MO JAUCITUTUIMHE

«Metonpl 00pabOTKM H3MEPUTENBbHON WHGOPMALUUW»: AN OO0YYaroIMXCs IO
HampaBieHuto moarotoBku 12.04.01 «IIpubopocTtpoenne» Marucrepckoin


http://www.iprbookshop.ru/63623.html
http://www.iprbookshop.ru/79455.html
http://www.iprbookshop.ru/84298.html
http://www.iprbookshop.ru/65381.html
http://www.iprbookshop.ru/62523.html
http://www.iprbookshop.ru/34676.html

nporpammbl  «M3meputensHbie MHPOPMAIMOHHBIE TexHoJIoTHm» / coct. B.JI.
KopeneB. — J[ouenk: ['OYBIIO <«JIOHHTY», 2020. — VYTBepxkaeHO Ha
3acenanun YdeoHo-u3nat. copera JJOHHTY, npotokon Ne 1 ot 28. 01. 2020 1.
(mocTym yepes JIMYHBIN KaOUHET CTYCHTA).

8. Metoauyeckue peKOMEHAAIMN K BBIMOTHEHUIO KOHTPOJIBHON padoThI
no AucHuIuinHe «Metoasl 00paboTKH M3MepUTeNbHON HHpopManuny»: «Pacuer
PE3UCTUBHOTO MOCTa TEPMOMETpPA DJIEKTPUUYECKOTO COMPOTUBICHUS»: MJIs
oOyuaroluxcs 1o HampasieHuio noarotoBku 12.04.01 «IIpuGopoctpoenuer
MarucTepCcKou mporpamMmel «M3mepureabHble HHPOPMAITMOHHBIC TEXHOJIOTHNY /
coct. B.JI. KopeneB. VYTBepkmeHo Ha 3acemaHuu Y4eOHO-W3IaT. COBETa
JJOHHTY, npotokon Ne I ot 28. 01. 2020 r. (mocTyn 4epe3 JUYHBIA KaOMHET
CTY/ICHTA).

9. MeTtoauyeckrne peKOMEHAAIMN K CaMOCTOSTEIBHON paboTe CTYACHTOB
no jaucuuiuinHe «MeTofbl 00paboTKM H3MEPUTENbHON WHOOpMAIUWy: IS
oOy4Jaromuxcss 1Mo HampabiieHHt0 noarotoBku 12.04.01 «IIpubGopocTtpoeHue
MarucTepcKoi mporpammbl «M3MepurteabHbie HHOOPMAIIMOHHBIC TEXHOIOTUN /
coct. B.JI. KopeneB. — VYTBepkneHo Ha 3acelaHnd Y4yeOHO-H3/IaT. COBETa
JOHHTY, npotokon Ne 3 ot 27. 04. 2020 r. (mocTymn 4epe3 TUYHBIM KaOUHET
CTY/ICHTA).

JJIEKTPOHHO-UH(OPMALMOHHBbIE PeCypChI
OBC JIOHHTY - http://donntu.org/library.

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCIHUIIJIMHBI

7.1 JlekniMOHHBIE 3aHATHSA .

Jlexumonnas aymuropust Ne 8.807, yueOHbIN KOpIyC 8, Il IPOBEACHUS 3aHATHIA
JIEKIIMOHHOTO THIIA, TPYITOBBIX W UHAUBUIYAJIBHBIX KOHCYJBTAIHIA, TEKYIIETO KOHTPOJIS
U IIPOMEXYTOUHOM arTecTaiuu. Crieran3upoBaHHas MeOelThb: JOCKa ayIMTOpHAsl, MapThl,
JICMOHCTPAIIMOHHBIE ~ CTEHIBl. MynbTUMEIUtHOE  O0OpYIOBaHHWE:  CTAI[MOHAPHBIN
KOMIIbIOTEp Ha Oasze Penttium4-2.8 — 1 mir., MyapTUMeTMKAHBIA TipoekTop EPSON, skpaH.
CucremHoe obecrieuenue: orepanmonHas cuctema Windows XP Professional x86/64
(akamemuueckas ymneHsust DreamSparkPremium); OpenOffice 2.0.3 (oOrecTBeHHast
mrensust MPL 2.0); Google Slides (6ecrumatnas Bepeust); Mozilla Firefox (obmectBennas
marensust MPL 2.0).

7.2 JlabopaTropHble 3aHATHS:

VYyebnas naboparopust Ne 8.508, y4yeOHbI kopmyc 8, AJis MNpPOBEACHUS
3aHATHH 7Ta0OpPaTOPHOTO THIA, TPYMIOBHIX W WHANBUAYAJIbHBIX KOHCYJIbTAIlUM,
TEKYIIETO KOHTPOJsI M MPOMEKYTOYHOW arrectanuu. Crenuain3upoBaHHas
Mebenb: J0CKa ayJIuTOpHasl, CTOJbl, CTynbs. OOopynoBaHuEe: - CTEHIBI
nabopaTopHble — STIT.; BOIBTMETPHI - B7-20 — 1 mT.; reneparopst - ['3-102 — 5 mt,;
UCTOYHHUK MOCTOSTHHOTO ToKa b5-46 — 2 mit; B5-47 — 1 wit.; ocummnorpadst - C1-76 —
5 wt.; mynetuMeTpsl - UTS50A — 3 mr., UT39C — 2 mT.

7.3 CamocTosiTeIbHAsA padoTa:


http://donntu.org/library

[TomerneHus 1151 CaMOCTOSITEIBHON PadOTHI ¢ BO3MOKHOCTHIO MOAKITIOYEHUS K
cetn «HTepHEeT» WM oOecmedYeHneM JO0CTyNma B JJICKTPOHHYIO HH(POPMAIMOHHO-
00pa30BaTENbHYIO Cpey OpraHW3aIluy: YUTaJIbHBIC 3ajbl, yueOHbIEe Kopiyca 2, 3, 8
(aymutopus Ne8.602) (koMIbIOTEpHAsi TEXHUKA C BO3MOXKHOCTBIO MOJKIIOUEHHUS K
cetn «HTepHEeT» M oOecmedyeHWeM JO0CTyNa B JJIEKTPOHHYIO HH(OpMaIMoHHO-
oOpazoBarensuyto cpeny (QMOC JOHHTY) u 31eKTpoHHO-0MOIMOTEUHYIO CUCTEMY
(BBC IPRbooks), a Takke BO3MOXXHOCTHIO HMHJIWBHUAYATHHOTO HEOTPAHMYEHHOI'O
noctyna oOyuatomuxcst B ObC u DUOC mnocpenctBom Wi-Fi ¢ mepcoHanbHBIX
MOOWIBHBIX YCTpoicTB. CucTeMHOe obecnieueHue: onepanronHas cuctema Microsoft
Windows 7 (akamemuueckas nunensusi, OpenOffice 2.0.3 (oOmecTBeHHAs TUIICH3US
MPL 2.0), Mozilla Firefox (o6mectBennas murenszus MPL 2.0), Moodle (Modular
Object-Oriented Dynamic Learning Environment) (oomectBennas munensus GNU).



