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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 9 oT « 24 » 5 2018 r
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
Lenwto aucruminHbl «MeTtposiorus u paguousmepenus» (MuPU) sBrnsercst o0ydeHue CTyaeHTOB
OCHOBaM METPOJIOTUYECKOTO 00eCIIeueHUSI COBPEMEHHOW HAYKH M TEXHHUKH.

1.2. 3agauy JUCHUIIIMHBI
— 3agadell JUCHUIUIMHBI SBIISCTCS M3YyUYEHHUE TEOPETUUYECKHX OCHOB METPOJIOTHH, MOJOKEHUN
TEOPUHU TIOTPEIIHOCTEH, COBPEMEHHBIX METOJIOB M CPEJICTB M3MEpeHUsl (PM3MUECKUX BEIMYUH, CIIOCOOOB
00pabOTKH Pe3yJbTaTOB U3MEPECHHH, H3yUYE€HNE CHCTEMBI 00ECIICUeHHUs STUHCTBA U3MEPCHUI

2. Mecto aucuuminnsl B ctpykrype OIIOIT
Juctummaa «Metposorust u paauonsmeperns» (b1.5.14) orHocutcs k 610Ky 1 (6a3oBast 4acTs).
[TpenmecTByromMMyU  TUCHMILIMHAMHU, (OPMHUPYIOIIMMHM  HAayallbHble 3HAHUS, SBJSIFOTCA:
Martemaruka 1. Beicmias maremartuka, Marematuka 2. Teopus BeposATHOCTEW M CTaTHCTHKa B
panuosiekTponuke, OCHOBBI Teopuu Lenel, Paguorexunueckue nenu u curuainsl, @usuka.
[Tocneayromumu JUCHMINIMHAMU SBJAOTCA: be3omacHocTh ku3HenearenbHocTd, Kocmuueckue
cucremsbl, HayuHo-uccienoBatensckas paboTa CTyJeHTa.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIIHHBI

[Tponecc n3yyeHust JUCUUIUIMHBI HAllpaBjieH Ha (JOpMUPOBAHHE CIEIYIOUINX KOMIIETCHIINMA |

— OIIK-6 TrOTOBHOCTBIO YYUTHIBaTh COBPEMEHHBIE TEHACHLUU pPa3BUTUS AJIEKTPOHUKH,
U3MEPUTEIIbHO M BBIYMCIUTENBHOM  TEXHUKHM, HH(POPMALMOHHBIX TEXHOJOTMH B  CBOEH
poeCCHOHATILHOM 1eATENIbHOCTH;

B pe3ynbrare n3yueHuss AMCUUIIIMHBI 00 yUaOLIUICS TOJIKEH:

— 3HATh OCHOBHBIE METOJBl U CPEICTBA U3MEPEHUS XapaKTEPUCTUK PAIMOTEXHUYECKUX Lienen
Y CUTHAJIOB, OLICHKH X TOYHOCTH, COBPEMEHHBIE TECHICHIIUU PAa3BUTHSI U3MEPUTEIILHON TEXHUKH.

—  YMeTb UCIOJb30BATh OCHOBHBIE TPHEMBI 00Pa0OTKH SKCIIEPUMEHTATBHBIX JAHHBIX

—  BJaJeTh METOAOJOTHEH M HAaBBIKAMHM HCIIOIB30BAHUS CPEACTB MU3MEPEHMS XapPAKTEPUCTHUK
PAaOUOTEXHUYECKUX LIETIEH U CUTHAJIOB.

4. O0beM AUCHUNIMHBI U BUbI Y4eOHOH padoThl
OO0mast TpyT0eMKOCTh JUCIHUIUIMHBI cocTaBiseT 2.0 3a4eTHBIX CIWHUIBI W IPEJICTaBICHA B
Tabimue 4.1.
Tabmuma 4.1 — Tpy10eMKOCTh JUCITUTITMHBI

Bunpl yueOHOI esTenbHOCTH Bcero wacos CemecTpbl
5 cemecTp

AynutopHble 3aHATH (BCETO) o4 o4
Jlexuun 18 18
[TpakTryeckue 3aHATHS 18 18
JlaGopaTopHbie pabOThI 18 18
CamocTtosTenpHas pabora (Bcero) 18 18
OdopmiieHre 0TYETOB TI0 J1a00PATOPHEIM paboTam 6 6
[TpopaboTka JIeKIIMOHHOTO0 MaTepuaa 2 2
CamocTosiTeTbHOE H3YUYEeHHE TeM (BOIIPOCOB) TEOPETHUECKOM 7 7
4acTH Kypca
[ToaroToBka K MpakKTUYECKUM 3aHSATHIIM, CEMHHAPaM 3 3
Bcero (6e3 ax3ameHa) 72 72
OO0miast TpyA0€MKOCTb, 9 72 72
3auerHble EnuHUIEL 2.0 2.0
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5. Conepxanne TUCUUIIMHBI

5.1. Pa3gennl AMCHUILIMHLI U BUABI 3aHATHH

Paznenbl AMCHMIUIMHBI U BUJBI 3aHATHN TPUBECHBI B Ta0uIe S.1.
Tabmuna 5.1 — Pa3gensl JUCHUILIMHEL U BUABI 3aHATHI

o - . . o o o
Ha3zBanus pa3ienoB AUCHMILIMHEL =S LR8I R SEL e prl=Ez g =
5 cemecTp
1 OcHoBsl MeTponioruu. Ilorpemnoctu 8 6 4 4 22 | OIIK-6
n3mepennii. O06paboTKa pe3yabTaToB
U3MEPEHUU
2 MeTtonsl U cpeACcTBa U3MEPEHUS 8 10 12 9 39 OIIK-6
(U3UIEeCKUX BETUYMH.
3 OOGecrieueHne eAMHCTBA U3MEPECHHI 2 2 2 5 11 OIIK-6
( OCHOBBI METPOJIOTUYECKOTO
obecrieueHusi().
Hroro 3a cemectp 18 18 18 18 72
Hroro 18 18 18 18 72
5.2. Conep:xanue pa3iesioB JUCUUILIMHBI (110 JEKIMIM)
Copepxanuie pa3aesioB AUCUUILIINH (IO JIEKLKSAM) MPUBEIEHO B Tabnuie 5.2.
Tabnuua 5.2 — Copeprkanue pa3fenoB JUCHUIUIMH (10 JEKIUSIM)
(D]
HasBanus pa3enos CoziepsKaHHe paszieNioB TUCIMILIMEBI TTo ekmuaM | o £ 8L, = § 2
5 cemecTp
1 OcHoBbl MeTposioruu. | OCHOBHBIE ITOHSATHS, TEPMHUHBI U ONPEAETICHUS 8 OIIK-6
[Torpemnoctu MeTposorun. Cucrema eAuHUL PU3HUECKUX BEIUYUH
u3mepenuii. O6padorka | (PB). Knaccudukamum BUI0B U3MEPEHUI, METOIOB U
pe3ynbTaToB u3mMepenuit | cpenacts usmepenuii (CHU). OcHoBHBIE
Metposioruueckue xapakrepuctuku CHU. OcHOBBI
Teopuu norpemHocrei. Knaccudukarus
norpeurHocte. [IpaBuiia cymmupoBanus
norpemHocTei. [IpaBuiia npencraBinenus pe3yibrara
n3Mepenus. O6paboTKa pe3ysbTaTOB MPSIMBIX
OJTHOKPATHBIX TEXHUUYECKHUX U3MEPEHUH.
HopMmupoBanue 0CHOBHOM U TONIOJHUTEIBLHON
norpemHocteil CH. O6paboTka pe3ynbTaToB
MHOTOKpATHBIX PABHOTOYHBIX M3MepeHuit. ObpadoTka
pe3yJIbTaTOB KOCBEHHBIX U3MEPEHUN.
Hroro
2 Mertoibl U CpesicTBa O0600111eHHbBIE CTPYKTYPHBIE CXEMBI H3MEPUTEIBHBIX OIIK-6
u3MepeHus pusnueckux | npuodopos. I[Tpuniuns! nocrpoenus nudpossix CHU.
BEJIMYHH. MeTobl U CpeIcTBAa U3MEPEHUSI HAIIPSKEHUSI, TOKa U
MoOIIHOCTH. M3MepeHue napaMeTpoB Lenei.
Uccnenoanue dhopmsl curHana. Ocuuiiio-
rpaduueckue usmepenus. iamepenue yactorsl,
MHTEPBAJIOB BpeMEHHU U ()a30BOTO C/IBUra. AHAIN3
CIIEKTpa U MapaMeTPOB CIOKHBIX CUTHAIIOB.
ABTOMAaTH3aIUS U3MEPEHUI
Hroro 8
3 O6ecneuenue enuncTBa |[lonsTHe MeTponorudeckoro obecreyenus (MO). OIIK-6
u3MepeHuil ( OCHOBBI IlonsTHE «enMHCTBO U3MEPEHN». OCHOBHBIE
4

CornacoeaHa Ha noptane Ne 24217




METPOJIOTUYECKOTO noioxenus 3akoHa PO «O06 olecrieueHny eqnuHCTBA
obecrieueHus(). u3Mepenuity. Coepbl rocyJapcTBEHHOTO
perynupoBaHus oOecriedyeHus eIMHCTBA U3MEPEHU
('POEN). O6s3aTenbHbIe TPEOOBAHUS K U3MEPEHUSM,
CpeICTBaM U3MEPEHUI, METOIMKAM BBIMOTHEHHUS
n3mepenuii, equaunam ®B. @opmel [POEN.
Cucrema BocpousseaeHusa enuaul, @B u nepegaun
UX pa3Mepa BCEM CPEeJICTBaM U3MEpPEHUN. ITaJOHBbI,
BHJIBI 2 TAJIOHOB. [loBepka u kamuOpoBka CH.
[ToBepouHbie CXeMBbl U METOJAMKHU TTOBEPKHU.
['ocynapcTBeHHBINH METPOIOTUUECKUNA HAI30D

HUroro 2

Hroro 3a cemectp 18

5.3. Pa3zgenbl AMCHUILUIMHBI U MEKIUCIUIUIMHAPHbIE CBSI3M ¢ 00ecneYuBalOMUMH (MPeablLIy IMMU)
U o0ecneynBaeMbIMHU (MOCIEAYOIMMHU) TUCHUIIIMHAMMA
Paziensl TUCHUTUITMHBI U MEXIUCHUTUIMHAPHBIC CBSI3U ¢ 00ECTICUMBAIOIIUME (TIPEIBIIYIIAMU) U
o0ecrnieurBaeMbIMH (IIOCIEIYIOIIMMHI ) TUCHUIUIMHAMU MIPe/ICTaBIeHbI B TabuIe 5.3.
Tabnuma 5.3 — Pa3gensl JUCIUIUIMHBL U MEXIUCUUIUIMHAPHBIE CBSA3H

Ne pazzennoB 1aHHOW AUCIUIUIMHBL, IS
KOTOPBIX HEOOXOANUMO U3yUeHUE

HayuMeHOBaHME JUCIUILIHH o0ecreunBaroIX 1 00ecIIeunBaeMbIX
JTUCIUTLIAH
1 2 3
[IpeniecTByronue AUCUUTIITHHBI
1 Maremaruka 1. Briciias maremaruka + +
2 Maremaruka 2. Teopusi BEpOATHOCTEH U CTATUCTUKA B + +
PaIuOdIEKTPOHUKE
3 OcHOBBI TEOpPHUH LIETIEN +
4 PaguoTeXHUYECKHE 1IN U CUTHAJIbI + +
5 dusuka +
[Tocnenyromye qUCHUTIITMHBI

1 Be3omacHOCTE )KU3HEAEATEILHOCTH + + +
2 Kocmuueckue cucTeMbl + + +
3 Hayuno-uccnenoBatenbckas paboTa CTyIeHTa + + +

5.4. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYeMBbIX IPH U3YYEeHUHU AUCHMILIMHBI, 1 BUA0B 3aHATHH
CootBeTcTBHE KOMIIETEHIUH, (OPMUPYEMBIX NPHU HU3YUYEHUH AUCHUUIUIMHBI, U BHUAOB 3aHITHH
IpeJCcTaBiIeHo B Tabmuie 5.4.
Tabnuna 5.4 — CooTBercTBUE KOMIIETEHIMH, (pOpMHpYEMBIX NpPU H3YYEHUU AUCLMILIMHBI, U BHUIOB

3aHATHI
= = Buner 3austuit
g = DOopMBI KOHTPOJIA
) o . : < - < <SS .S . S = S

Y, = = o= Q X o &= H© a\© L = av

OIIK-6 + + + + Konrponsnas padora, Otyer
1o J1abopaTopHOM padoTe,
Omnpoc Ha 3aHATHSAX, TecT

6. UnTepakTUBHBIE MeTOAbI M (OPMBI OPraHU3ALUH 00yYeHUS
He npexgycmorpeno PYIL
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7. JIabopaTopHbie padoThI

HanmMenoBanwue nmabopaTopHbix paboT npuBeaeHo B Tabnwuie 7.1.
Tabmuia 7.1 — HaumeHnoBaHue 1abopaTopHbIX padboT

(@]
HasBanus pa3znesnon HaunmeHnoBanue mabopaTtopHbIX paboT (8 E8L=5% g
5 cemecTp
1 OcHoBBI MeTposioruu. | MI3MepeHne COpoTUBIIEHUS HA IIOCTOSIHHOM TOKE. OIIK-6
[Torpemnoctu
p . Hroro
u3Mepenuii. O6paboTka
pe3ysIbTaTOB U3MEPEHUN
2 MeToibl U CpelICcTBa [TpuMmeHeHne MEKTPOHHOTO ocmiuiorpada s 4 OIIK-6
U3MEpEeHUs: PU3NUECKUX |HUCCIIEIOBAHUS JIEKTPUUYECKUX CUTHAJIOB.
BEJIMYHH.
HccnenoBanue uppoBoro BOJILTMETPA C BPEeMsi- 4
UMIIYJIbCHBIM IIPe00pa3oBaHuEM.
W3mepenune pazHocty ¢a3 3JIeKTPUIECKUX CUTHAJIOB. 4
Utoro 12
3 O6ecnieuenue enunctia |[ToBepka CU. 2 OIIK-6
U3MEPEHU
peHuii ( OCHOBBI Virtoro 2
METPOJIOTMYECKOTO
obecnieuenusi().
Hroro 3a cemectp 18
8. IIpakTHyeckue 3aHATHUSA (CEMUHAPDI)
HanmMeHoBaHMe NPaKTUYECKUX 3aHATUH (CEMHUHAPOB) NMpUBEAEHO B Tabmuue 8.1.
Tabnuna 8.1 — HaumeHoBaHUE NPAaKTUYECKUX 3aHITHH (CEMUHApPOB)
> [ O ¥ Q) ] o
HasBanns pasznenos HaumeHnoBaHue npakTUYeCKUX 3aHATUN (CEMUHApOB) | & S 3L = 3 <
5 cemecTp
1 OcHoBBI MeTposiOrHH. | MeToInYecKnue CUCTEMAaTUYECKUE MOIPELTHOCTH. 2 OIIK-6
ITorpemnocTu Brenenue nonpaBok. MaciraOHbIe
u3mepennii. O0pabotka |mpeoOpazoBarenu .KontponasHas padbora (KP1).
€3yJIbTaTOB U3MEPEHUI .
pesy p [IpaBuia cyMMHUpOBaHUS MOTPEIIHOCTEH. 2
CrnyyaitHble norpemrHocTy. JloBepUTENbHBIHN 2
MHTEPBAJI HOTPELIHOCTH.
Hroro 6
2 Metonbl U CpelcTBa ITorpemrHocT CpeaCTB U3MEPEHU, X 2 OIIK-6
U3MepeHHs PU3NYecKuX |HOopMHupoBaHUe. OCHOBHBIE U IONOJHUTENbHbIE
BEJIMYMH. norpenrHocty. Kiacesl Tounoctn. O6paboTka
OJTHOKPATHBIN NPSIMBIX n3MepeHnid. KoHTposibHas
pabota (KP2).
O06paboTka MHOTOKPATHBIX PAaBHO TOYHBIX 2
u3Mepenuit. KontponsHas padora (KP3).
O06paboTka pe3ynbTaTOB KOCBEHHBIX U3MEPEHUH. 2
Konrtponsnas padora (KP4).
N3mepenue mapamMeTpoB 3JIEKTPUUECKUX LETei. 2
MocroBsie n3mepenus. Meroa ammnepmerpa-
BOJIETMETpA.
W3mepenue criekTpa CUTHAJIOB. 2
Ocuumnorpaduyeckre n3MepeHusl.
6
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Utoro 10
3 Obecneuenue eauncta | [ToBepka u kanuOpoBKa cpeacTB u3MepeHuit. OCHOBBI 2 OIIK-6
HU3MEPEHHH ( OCHOBBI obecrieueHus equHcTBa U3MepeHuii. KontponpHas
METPOJIOTHYECKOTO pabota (KP5).
obecrnieuenusi().
0 Utoro 2
Hroro 3a cemectp 18

Bunasl camocTosTenbHOM paboThl, TPYA0EMKOCTh U (hOPMUPYEMbIe KOMIIETEHIIUU TIPEACTABICHBI B

Tabimue 9.1.

9. CamocrosiTejibHasi pabora

Tabmuua 9.1 — Buasl caMoCTOsATENNbHOM PadOTHI, TPYI0EMKOCTh U (POPMHUPYEMbIE KOMIIETCHIHH

Bujisl camocTosiTensHolt & & 4 B 2 &
Ha3zBanus pa3zgenos s 22 EE g z @DopMBI KOHTPOJIS
paboThI ~ o oEFE B =
5 cemectp
1 OcHoBbl MeTposiorun.  |[loaroroBka k 1 | OIIK-6 KoHntposbHas pabora,
[TorpemnocTtu [IPAKTUYECKUM 3aHATHSM, Otuer no nmabopaTopHOU
u3Mepenuii. O6pabotka  |ceMHHapam pab6ore, Tect
€3yJIbTaTOB U3MEPEHUN
pesy. P [TpopaboTka JIeKITMOHHOTO 1
MaTepuasa
OdopMieHHE OTIETOB TIO 2
nabopaToOpHBIM paboTam
Hroro
2 Metoibl 1 CpelicTBa [ToaroroBka k OIIK-6 KonTponbHast padora,
U3MEPCHUsST PU3UUCCKUX | MPAKTHYCCKUM 3aHSITHSM, Omnpoc Ha 3aHATHUSAX,
BEJTUYMH. ceMUHapam Otuet no nabopaTopHOH
abote, Tect
CamocTosiTeNnbHOE 3 p ’
U3Yy4EeHHE TeM (BOIIPOCOB)
TEOPETHYECKON YaCTH
Kypca
[IpopaboTka JTeKITHOHHOTO 1
MaTepuasa
OdopmreHne 0T4EeTOB MO 3
nabopaTopHBIM paboTam
Hroro
3 ObGecneuenue equHcTBa | CaMOCTOSTENBHOE OIIK-6 KonTponbHas pabora,
u3MepeHuit ( OCHOBBI U3y4eHHe TeM (BOIIPOCOB) Onpoc Ha 3aHATHSX,
METPOJIOTMYECKOTO TEOPETUYECKON YacTu Otuer no nabopaTopHoOi
obecrieueHusi(). Kypca pabote, Tect
Odopmierre oT4eTOB O 1
nabopaTopHBIM paboTam
HUtoro S
Hroro 3a cemectp 18
Hroro 18
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10. KypcoBasi paGora (npoeKr)

He npenycmotpeno PVYIIL.

11. PeiiTuHroBasi cucreMa /Uit OLICHKH yCIIeBAeMOCTH 00y4aI0IINXCs

11.1. bajuibHbIE OLEHKH JJISl 3JIeMEHTOB KOHTPOJIS
Ta6mmma 11.1 — bayutbHBIC OIICHKH JIJIS1 2JIEMEHTOB KOHTPOJIS

. N MakcumanbHbIi
. MaxkcumanbHbIH MaxkcuManbHBIN
DneMeHThl y4eOHOM 0aJut 3a mepuo Bcero 3a
6at Ha 1-y1o KT ¢ |  Gamn 3a mepuon
NEeITEIbHOCTHU Mexny 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
5 cemectp
KontponsHas padora 16 8 16 40
Ornpoc Ha 3aHATHAX 1 2 2 5
Otyet no nabopaTopHOI 15 30 45
pabore
Tecr 10 10
Hroro makcumym 3a 17 25 58 100
nepuos
Hapacraromum urorom 17 42 100 100
11.2. IlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaIOB B OLIEHKH 32 KOHTPOJIBHBIC TOYKHU MIPEICTaBICH B Tabimie 11.2.
Tabnuna 11.2 — [lepecueT 6aI0B B OLIEHKH 32 KOHTPOJIBHBIE TOUKH
bannbl Ha 1aTy KOHTPOIBHON TOYKU Onenka
>90% ot MakcuManbHOM cymMbl OayioB Ha aaty KT 5)
Ot 70% no 89% ot MakcumanbHOM cymMMbl 6aiioB Ha aaty KT 4
Ot 60% 10 69% OT MakcUMaNbHOM cyMMbI 6aytoB Ha naty KT 3
< 60% ot MakcuManbHOI cymMMbl OansioB Ha naty KT 2

11.3. Ilepecyer cymMMblI 02/1710B B TPAAHIIMOHHYIO M MEKAYHAPOAHYIO OLICHKY

Hepecqu CYMMBI 0ajioB B TPAAUIUOHHYO U MCKAYHAPOJAHYIO OLCHKY IPCACTABIICH B Ta6J'II/II_IC

11.3.

Tabnuua 11.3 —IlepecueT cyMMbl 0aJIJIOB B TPAAULIMOHHYIO U MEXTYHAPOAHYIO OLIEHKY

Htorosas cymma 6aijios,

Onenka (I'OC) YYHUTBIBAET YCIEUIHO CTAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTU4HO) (3a4TEHO) 90 - 100 A (OTIHYHO)
85 -89 B (ouens xoporo)
4 (xoporto) (3a4TeHO) 75-84 C (xopormio)
70-74
D (ynoBneTBopuTENIBHO)
3 (YAOBIETBOPUTEIBHO) 65-69
(3auTeHO) 60 - 64 E (mocpencTBenHo)

2 (Hey/10BJIETBOPUTEINILHO) (HE
3a4TEHO)

Huxe 60 6aiuios

F (Hey10BIETBOPUTENBHO)
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12. Y4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE o0ecTieYeHHe JUCHUIITTHHbI

12.1. OcHoBHas JuTEpaTypa
1. Otuanko B.®. Metponorus, cranmgaptusamnus u ceprudukanus: Yded. mocodue. - Tomck:
Tomckuil MeXBY30BCKHI LIEHTp AUCTaHIIMOHHOTO oOpas3oBanus, 2010. - 208c. (Hanmuunue B OUOIMOTEKE
TYCVYP - 62 3k3.)
2. Mertponorus u paguousMepenusi: YueObnuk s By3os/ B.M. Hedenos, B.M. Xaxun, B.K.
butiokos u np.; Pen. B.1. Hedbénos. — M.: Beicmias mkomna, 2006. — 525 c.: wi. (Hamuue B OMOJIMOTEKE
TYCVYP - 48 3k3.)

12.2. lonmoiHUTEIbHAS JIUTEPATYpPa

1. DOpactoB B.E. Merpomnorusi, cranmaptusamnus u cepTudukamus: Yued. mocodue. — Tomck:
N3n-Bo ToMck. TOC. YH-Ta CUCTEM YHp. U paguodnekTpoHuku, 2005. — 266 c. (Hanmuuue B OMOIMOTEKE
TYCVYP - 340 3x3.)

2. 3akoH P® «O06 obecmeyenun eauHCTBA U3MepeHUi» ot 26.06.2008 1. Nel(02-@3.
[DnexTpoHHbIH pecypc].
http://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=L AW &n=182748&fld=134&dst= 10000000
01,0&rnd=0.20084391825863634#04139644920580401. Jlata oopamenwus 3.05.2018.

3. JBopstmua b.B. Metponorus u paauousMepeHus: Yued. mocodue IUisi CTyA. BBICHI y4eo.
3aBegeHuit/ bopuc Bnagumuposuu JlopsmuH. — M.: M3gaTenbckuii ieHTp «Akagemus», 2005. — 304 c.
(B oubmoteke — 30 9k3.) (Hammuue B 6udmmoreke TYCVYP - 30 ak3.)

12.3. YueOHO-MeTOAHYECKHE ITOCOOH

12.3.1. O0s3aTesibHBIE Y4eOHO-MeTOANYECKHE MTOCO0UA

1. Ortuanko B.®. Metposorusi, craHaapTuzanus 4 cepTHHKams: Y4eOHOE METOAMYECKOe
nocobue. — Tomck: TMIIJIO, 2010.-52¢. (manmmuue B 6ubnmmorexke TYCVYP - 16 9k3.)

2. U3mepurenbHas TEXHHKAa W JATYUKU: Y4eOHO-METOJMYECKOE TOcoOue 1Mo JabopaTOpHBIM
paboram / Otuanko B. @. - 2016. 78 c. [DOnekrponnbii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/6629, nara odpamenus: 03.05.2018.

3. Oruanko B.®. Merponorus, crangaptuzanus u ceprudukanmus: YdueOHOe METOIUYecKoe
nocobue. — Tomck: TMIJO, 2010.-52c. Ilocobme mo mpaktuke: crp.10-18, 20-29. (manuuue B
oubmoreke TYCVYP - 16 3k3.)

4. Orvanko B.®. Merponorus, crangaptuzanus u ceprudukamus: YdueOHOE METOIUYECKOe
nocobue. — Tomck: TMIIJO, 2010.-52¢. TTocobue o camocTosTenpHOU padote: cTp.9-10, 18-19, 29-30.
(manuune B 6ubnuoreke TYCVYP - 16 2k3.)

12.3.2. YueOHO-MeTOANYECKHE TOCOOHS IS JINLL C OTPAHNYEHHBIMHM BO3MOKHOCTSIMH 310POBbS U
WHBAJIU/10B

VY4eOHO-MeToInYeCKHe MaTepHuaibl UIsl CAMOCTOATENBHON U ayIMTOPHON paboThl 00ydYaroIIMXCs
U3 YMCIIA JIUI] C OTPaHUYECHHBIMH BO3MOYKHOCTSIMH 3/I0OPOBBSI M1 MHBAINIIOB TPEAOCTABISIOTCS B (hopMax,
a/lalTUPOBAHHBIX K OFPAaHUUYEHUSIM UX 3JI0POBbsI U BOCIIPUATHUS HH(DOPMAITUH.

JI1s1 IM1 ¢ HAPYLIEHUSIMH 3PeHHUs:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

- B IIeYyaTHOH (opMe yBETUUEHHBIM MIPUPTOM.

JIJ1s1 1M1 ¢ HAPYILIEHUSIMM CJIyXa:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;

— B MIEYaTHOH (opme.

JI1s1 JIMI ¢ HApYLIeHUsIMM ONIOPHO-ABUTaTeIbHOI0 annapara:

- B (hopMe AIEKTPOHHOTO JOKYMEHTA;

— B IeUaTHOM opme.

12.4. IIpo¢eccnonaibHbIe 0a3bl JaHHBIX U MHGOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMBbI
1. new. kcup.tusur.ru
2. https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MarepuaJibHO-TeXHHYECKOe o0ecriedeHne TUCHUIIMHBI U TPpedyeMoe MporpaMMHoOe
ol0ecrnieueHue

13.1. O6mue TpeGoBaHus K MaTePHATbHO-TEXHHYECKOMY M IPOrPAMMHOMY 00ecre4eHHuI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TeXHMYECKOE M IPOrpaMMHOe obecrnedeHne 1Jisl JJeKIIMOHHbIX 3aHATHH
I[JISI IMPOBCACHUA 3aHATHI JICKHMOHHOI'O THIIA, I'PYIIIOBBIX W MHIAWBUAYAJIbHBIX KOHCy.HBTElI.IHfI,
TEKYILEro KOHTPOJISI U MPOMEKYTOUHON aTTeCTallMM UCHOJb3yeTCsl yueOHasi ayAUuTOPHUs C KOJIMYECTBOM
MOCaZOYHbIX MECT He MeHee 22-24, o0opyaoBaHHas JOCKOW M CTaHAAPTHOH y4eOHOW MeOenblo.
HmeroTcss A€MOHCTpaLlMOHHOE O00OpyJOBaHME W Yy4eOHO-HarjsiHble MocoOus, olecrneynBaronue
TEMATUUYCCKUEC NIUTIOCTPALUHU I10 JICKHUOHHBIM pa3JiciiaM JUCIUILIAHBI.

13.1.2. MaTepuajibHO-TeXHUYECKOEe U MPOrpaMMHoOe oOecnevyeHue I NPAKTHYEeCKUX 3aHATHI

VYueOHast ayTuTOpHS

ydueOHast ayIuTOpHs Il MPOBEACHUS 3aHATHN JIGKIIMOHHOTO THUIA, y4eOHAas ayJuTOpHs IS
MPOBEACHUS  3aHATUM  MPAKTHUUYECKOTO THUIA, [OMEUICHUE [UIi TPOBEACHUS TPYIIOBBIX U
WHIMBHIYAIbHBIX KOHCYJbTAIIMMA, IIOMEIIEHUE /I TPOBEACHHS TEKYIET0 KOHTPOJISI U MTPOMEKYTOUHOM
aTTecTalnu

634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuna, 1. 47, 220 aya.

Onucanue uMeronerocss 000py10BaHus:

- KommekT cnenuanu3zupoBanHoi yaeOHo# meben;

- Pabouee mecTo mpenoaaBarters.

[TporpamMmmHoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHOe o0ecriedeHue 1Jisl JJadopaTOpPHbBIX padoT
JlabopaTopust METPOJIOTHH B U3MEPUTEIHHON TEXHUKU
yueOHas ayJUTOPHS JIsl IPOBEACHUS 3aHATUHM TPAKTUYECKOIO TUIIA
634034, Tomckas obnacts, r. Tomck, Bepunnuna ynuia, 1. 74, 212 aya.
Onucanue uMeromerocss 000py10BaHus:
- Ocuumnnorpad ananorossiid pupmel INSTEK (4 mT.);
- Octmutorpad uugposoit INSTEK;
- 'eneparop curnanos tuna ['3 (2 mwr.);
- 'enepaTop curnanos tuna I'S (5 wrT.);
- YactoTomep 1udposoii Y3-34;
- MumuBonsT™MeTp B3-38 (2 mt.);
- U3mepurens nodpornoctu E9-4;
- Usmeputens nodpornoctu E4-4;
- Usmepurens E12-1(A);
- Usmeputens E12-1;
- Qacroromep U3-44 (4 mwr.);
- Usmepurens RLC (2 mt.);
- Usmeputens E7-21;
- AMniepmerp-BosibT™MeTp-ommeTp ABO-5M (3 mT.);
- Moct P329 (2 mwir.);
- BoasT™merp cepuu M (6 miT.);
- McTOYHMK MUTaHUs OCTOSIHHOTO ToKa (5 mIT.);
- MlcTouHuK nMUTaHMS MOCTOSTHHOTO TOKA MTPOTrpaMMHUPyeMbIi (2 1mIT.);
- Marasun cornpoTtuBieHuit (3 miT.);
- ['aneBanOMETD;
- Bors™merp @-204/1 (B makere, 2 mIT.);
- ®azomerp cepun D2 (4 wr.);
- 'eneparop-uacroromep AHP-1001;
- [Torenumomertp I1I1-63 (3 miT.);
- Nenurens Hanpsokenust [1H-1,
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- KommniexT cienmanuzupoBanHol yueOHON Mebenu;
- Pabouee mecTo npenomaBaTers.
[IporpammHoOe obecrieueHue He TpeOyeTcs..

13.1.4. MaTepuaJbHO-TeXHHYECKOEe H IPOrpaMMHOe ofecredeHne 1Jisi CAMOCTOATEIbLHOH padoThI
Jii caMOCTOATENIbHOM pabOThl MCIIONB3YIOTCS y4eOHbIE ayJUTOpUU (KOMITBIOTEPHBIE KIIACCHI),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obsactb, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnactb, T. ToMmck, yin. KpacHoapmetickas, 1. 146, 201 ayn.;
- 634034, Tomckas obnactb, r. Tomck, Bepuinauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obsactb, r. ToMck, Bepmnanna ynuna, 1. 74, 207 ayn.

CocraB 000pyI0BaHUS:

- yueOHas meOeb;

- komnbrotepsl kinacca He Hiwke [I9BM INTEL Celeron D336 2.81Tw. - 5 mT.;

- KOMIIBIOTEPHI MOAKIIOYEHBl K ceTu «MHTepHeT» M 00eclneurBarOT JOCTYI B 3JIEKTPOHHYIO
nH(pOpPMaMOHHO-00pa30BaTEILHYIO CPElY YHUBEPCUTETA.

[TepedeHp MpOrpaMMHOTO OOECIICUCHHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mis Windows;
- 7-Zip;

- Google Chrome.

13.2. MarepuajibHO-TeXHHYeCKOe obecnedeHHe JUCHUIINHBI VIS JIUL C OTPAHUYEeHHBIMH
BO3MO>KHOCTSIMHU 310POBbSI H HHBAJIHI0B

OcBoeHME TUCLUIUIMHBI JUIAMU C OIPAaHUYEHHBIMU BO3MOKHOCTSIMHM 370POBbsI U MHBAJIUAAMU
OCYILECTBIISICTCS C UCIOJIb30BAHUEM CPECTB 00yUeHHs OOLIEro U CIelualbHOr0 Ha3HAYeHusl.

[Tpu 3aHATHSIX C OOy4arOIIMMKCS € HapyWIeHUSIMH CJyXa IPelyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCWJIMBAIOLLIEH anmnapaTypbl, MyJbTUMEAMMHBIX CPEACTB M JIPYTHMX TEXHUYECKUX CPENICTB
npuema/nepeaayn yueOHoW MHGoOpManuu B JAOCTYIMHBIX (hOopMax, MOOMIJIBHOM CHCTEMbI MPEINOJIaBaHUS
U1 00y4aroUIMXCsl ¢ WHBAIWIHOCTHIO, TTOPTAaTUBHOM MHAYKIIMOHHOW CHUCTEMbl. YuyeOHas ayauTopHs, B
KOTOpOI 3aHMMalOTCs oOydaromuecs ¢ HapylIeHHEeM ciyxa, 000pyAOBaHAa KOMIBIOTEPHON TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOU, IJIEKTPOHHON TOCKOU, MYJIbTUMENUNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMUCS € HAPYIIEHUSIMH 3PEHUSIMHM [IPETYCMOTPEHO HCIIOJIb30BAHUE B
JIEKIIMOHHBIX M YYEOHBIX ayAUTOPHUSAX BO3MOXHOCTH MPOCMOTpa YAAJCHHBIX OOBEKTOB (HAmpuMmep,
TeKCTa Ha JOCKE WIM Ccllaiila Ha SKpaHe) IMpHU IOMOIIM BHIECOYBEIHMUUTENEH i1 KOMGOPTHOTO
IIPOCMOTpA.

[Ipu 3aHATHSAX C OOy4arOUIMMHCS € HapyLWIeHWSIMH OINOPHO-ABUIaTe/]bLHOI0 amnmnapara
UCMOJB3YIOTCS aJbTEPHATUBHBIE YCTpPOWCTBAa BBOJa WHGpOpMALMKM M JApPYrHe TEXHUYECKHE CpEICTBa
npuema/nepeaayn yuyeOHo MHpoOpManuu B JAOCTYMHBIX (hOopMax, MOOMIIBHOM CHUCTEMbI OOy4YeHUs AJis
JIOJEHN C NHBAJIUIHOCTBIO.

14. OneHo4yHble MaTEPUAJIbI M METOAMYCCKHE PEKOMEHIAIUH M0 OPraHU3AIUN U3YyYCHUS
JTUCIHUIITNHBI

14.1. ConepxxaHue OLIeHOYHBIX MATEPUAJIOB U METOAUYECKHE PEKOMEHIANH
21.]'[5[ OLOCHKU CTCIICHU C(bOpMHpOBaHHOCTH nu ypOBHSI OCBOCHUA SaerHHeHHI)IX 3a I[I/ICI_[I/IHJ'H/IHOI\/'I
KOMIIETEHIINI UCTOIb3YIOTCS OLIEHOYHBIE MaTepUaibl B COCTaBE:
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14.1.1. TecToBBIC 3aHaHUA

U0 Takoe CpecTBO U3MEPEHUN

TEXHUYECKOE CPECTBO , MPEeIHA3HAUCHHOE JJIs
HU3MEpEeHui

OJICKTPOHHOC TEXHUYCCKOE CPEACTBO

TexHuueckoe CpeICTBO UM KOMILIEKC
TEXHUYECKUX CPEICTB ISl 00paboTKH
M3MEpUTENHHON HH(OpMAIHH

MetogoMm HU3MEPCHHA HA3bIBACTCA

COBOKYITHOCTb IPUEMOB CpaBHCHUA I/I3Mep$leMOI7I
BCJIIMYHHEI C €€ eI[HHHHeﬁ

COBOKYITHOCTB TIPMEMOB HCIIOITE30BAHUS TPU
M3MEepEeHNH (PU3MIECKOTO SBIICHHS, HA KOTOPOM
OCHOBAHO U3MEpEHHE

COBOKYIHOCTH JICHCTBUH 1O 00ECTICYEHUIO
B3aMMOJCHCTBHA CPEICTBA H3MEPEHUS C
00BEKTOM

Cucremaruyeckas IOrpe€uIHoCTh, 3TO

MOTPEIIHOCTh, KOTOpast OCTaeTCsl HEU3MEHHOM
WJIM 3aKOHOMEPHO U3MEHSIETCS PU MOBTOPHBIX
HU3MEPEHUSIX OJHOM U TOU K€ BEJIUUMHBI B
OJMHAKOBBIX YCIOBUSIX

MOTPEIIHOCTD, BETMYHUHA KOTOPOH CYIIECTBEHHO
MIPEBOCXOJUT BEJINYUHY HOTPEIIHOCTH,
00YCJIOBJIICHHYIO YCIOBHUSIMH KCIIEPHMEHTA

NOrpemHOCTbL UBMEPCHH, KOTrJa U3MepAcMan
BEJIMYMHA HE NU3MEHSCTCA BO BDEMCHHU

MOrPELIHOCTh, KOTOPasi HE 3aBUCHUT OT
HU3MEPSAEMON BEJTUUUHBI

OcnosHasd norpemHocts CH, 310

norpemHocTs CU B peanbHBIX YCIOBHAX
IKCIUTyaTaIlH

norpemrHocTs CU ipy HOpMaNTbHBIX YCIOBHAX
JKCILTyaTaluu

NOrpeIHOCTb CI/L BO3HHUKArOIIasa n3-3a
U3MCHCHUS PI3MGp$ICMOI>'I BCJIMYMHBI BO BPpCMCHHU

norpentHocTh CU, BO3HHUKAIOIIAS U3-32 BBIX0]1A
KAKOM-INOO0 BIUAIOIEN BEIUYMHEI 34
HOpPMAaJIbHBIE TPAHUIIBI

CryuaiiHast TOTpeImHOCTb, 3TO

MOTPEITHOCTh, KOTOPast 3aBUCUT OT 3HAYCHHS
(pa3mepa) n3MepsieMor BEITMINHBI

MOTPEIIHOCTh, KOTOpas MPHY MOBTOPHBIX
HU3MEPEHUSIX OJJHOM U TOU K€ BEJIMUMHBI B
OJMHAKOBBIX YCIOBHUAX MOXKET U3MEHATHCS 110
BEJIMYMHE U 110 3HAKY

[TorpemHocTs u3MepeHns 00ycIOBIEHHAS
M3MEHEHUEM M3MePSEMOM BEJIHMYNHBI BO BpEMEHHU

Honomaurenpras morpentsocts CU, ato

norpemHocTh CH, Bo3HHUKaromas n3-3a
N3MCHCHUA H3MepHeMOﬁ BCJIMYMHBI BO BDEMCHHU

norpeurHocts CH, Bo3HMKAaIOIIAs U3-32 BBIXO1A
KaKoH-1I100 BIHSIONIEN BEIMYUHEI 3a

CornacoeaHa Ha noptane Ne 24217

12



HOpPMAaJIbHBIE TPAHUIIBI

norpemHocTh CU ipy HOPMANTBHBIX YCIOBUSAX
AKCILTyaTaI|H

NOrpeIHOCTb CUB PCAITBHBIX YCIOBUAX
OKCILTyaTallun

BenuunHa nonpaBky, BHOCUMOM B PE3yJIbTaT
U3MEpPEHUS paBHA

BEJIMYUHE CIIYYAHON COCTABIISIOIICH
MIOTPEIIHOCTH

BEIIMYMHE CUCTEMATUYECKON COCTABIIAIONICH
MTOTPETTHOCTH

BEJIMYMHE TTOJTHOMN IOIrp€IIHOCTHU U3MEPCHUSA

IIpu n3MepeHun HaPsLKEHKUS] MAIIIUBOJIBTMETD 0,5 MB
kjacca TouHocty 1,0 ¢ mpeaenom mikans! 100 MB 1,0 MB
nokazasr 50 MB. OnpenenuTs morpenrHoCcTb
W3MEpEHHUSL. 2,0 MB
[Ipu m3mepennn emxocT m3mepurens RLC 4 nd
kiacca tognoctd 2,0/0,5 ¢ mpenenom u3MepeHust 1,6 n®
160 n® nokazan 80 nd. Onpenenuts 2 nd
HOIPEIIHOCTh H3MEPEHHUSL.
Yemy paBHa aOCOJIFOTHAS TIOTPEITHOCTb AXxB
JUCKPETHOCTH IIU(POBOTO U3MEPUTETHHOTO AXkB/N6
nmpubopa ¢ pa3pemaromiei cnocooHOCThI0 AXKB

AXkp/N12
[Ipu m3mepennn pa3HocTy a3 CUTHAIOB 1,8°
(hazomeTp ¢ mpemenom mkansl 180° mokazam 135°. | 2,8°
W3 macnopTHBIX JaHHBIX IPUOOPa U3BECTHO, YTO 2,35°
OCHOBHAsI IIOTPEIIHOCTH cocTasisieT =1 % ot
npeaena mkaisl £ 1°. Onpenenurs norpemHocTb
WU3MEpEHHsI
IIpu KOCBEHHOM H3MEPEHNH CONPOTHUBIICHHS B 300 Om; 5,5 Om
cootBercTBHH ¢ 3akoHOM Oma R=U/I mony4eno 300 Owm; 7,0 Om
U= (30+0,4) B, 1=(0,1£0,001) A. OnpenenuTsb 300 OM; 6,3 OM
Pe3yAbTAT U MAKCUMAIBHYIO TIOTPEITHOCTD
U3MEpPEHHS.
Ecnu npencrout nsmeputs Hanpspkerne 220 B¢ | 1,0/0,5
MOTPEIIHOCTHI0 He TpeBbiatonient £1 %, To ans
ITOM IEJIM HEOOXOAUMO B3ATh BOJBTMETP C 1,5
npeaenom mkaisl 300 B u kitacca TouHOCTH 106

B uem cyTh paboThI CpEeACTB U3MEPEHMS,
MTOCTPOEHHBIX IO METO/Y YPAaBHOBEIINBAIOIIETO
npeoOpazoBaHMs

MIPOM3BOANTCS CPAaBHEHNE U3MEPSIEMOM
BEJIMYMHBI C U3BECTHOW 00PA3I0BOIl BETUYHHOM,
c03/1aBaeMoil LIenbi0 00paTHOM cBsI3M Npubopa

MOCJIeI0BaTEIbHAS JIMHEUKA U3MEPUTEIbHBIX
rpeoOpaszoBaTenieil BRIOMHAET HaJl H3MEPIEMO
BEITUYHMHOM OTepaIiK, HEOOXOANUMBIE IS
MOJYy4YEeHUs pe3yabTaTa
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pe3yIbTaT H3MEPEHUS MONTyYaroT MpU
CIIEITHaIBFHOM MPOTrpaMMHON 00paboTKe
JIUCKPETHBIX BEIOOPOK M3MEPSIEMON BEITUYUHBI

Kaxk paborarot nmnppoBbie H3MEpUTETH
Pa3TUYHBIX (U3NICCKUX BEIHYHH ,
UCTIOJIB3YIOIINUE METO BPEMSI-UMITYJILCHOTO
mpeoOpa3oBaHUs

n3MepsiemMas BeTMIrHa peoOpa3yercs B 94acTOTy
CUYETHBIX UMITYJIBCOB U MOJCUUTHIBACTCS YUCIIO
STUX UMITYJIHCOB, BOIICAIINX B U3BECTHBIN
WHTEpPBaJ BpeMEH!

n3MepsieMas BeTM4IrHa ipeoOpa3yercs B
HWHTEPBaJ BPEMEHH, UHTEPBAJ 3aI0JHSCTCA
BBICOKOCTaOUILHBIMU CUECTHBIMU HMITYJIbCAMH,
YHCIIO KOTOPBIX TTOACYUTHIBAETCS

rn3MepsieMas BelIMIrHa IIpeodpasyercs B
JUTUTENIEHOCTh UMITYJIECOB U MOJICYUTHIBACTCS
YHCIIO 3TUX UMITYJIHCOB, BOMIEAIINX B N3BECTHBIN
WHTEpPBaJ BpeMEH!

Brnok B cTpykTypHO# cxeme udppoBoro
n3MepureasrHoro mpudopa (LIAIT),
OIPEIEIAOIIUIN €T0 CYIHOCTh HA3BIBAECTCS

YCTPOWCTBOM YIPaBIEHU

M(POBBIM OTCYETHBIM YCTPOHCTBOM

aHaoro-urupoBEIM Mpeodpa3oBaTeIeM

YCTPOMCTBOM CpaBHEHUS

[IpuHNIMT AeiicTBUS TUPPOBOTO YACTOTOMEPA

[Toacuer MOMEHTOB Hepexoa U3MepSIEMOro
CHUTHaJIa yepe3 HOJIb 33 U3BECTHBIA MHTEPBa
BpEMEHH

Brinenenue konebaTenbHON CHCTEMOM
(¢punbpTpOM) TIEpBOI TAPMOHUKH TIPEOOPA3OBAHUS
@Dypbe 0T U3MEPsICOMOro CUrHasia

MOJCYET YKCila IEPUOLOB U3MEPSIEMOr0 CUTHAIA
3a U3BECTHBIM MHTEPBAJI BPEMEHU

BrruncnurensHbie AHAJIN3aTOPbI CIICKTPa
CUTHAJIOB UCIIOJIB3YIOT

npeoOpazoBanne Pypbe OT U3MEPIEMOro CUrHajIa

npeo6pa30BaHHe Jlamnaca ot HU3MEPACMOTO
CUTHaJ1a

npeobpazoBanue @ypbe TUCKPETHBIX BEIOOPOK
H3MEPSAEMOr0 CUrHaJIa

[Tosepka padouux CHU, sto:

COBOKYITHOCTb OTIEpaInii, BBITIOIHSIEMBIX C
LEJBI0 IOATBEpKAeHUs cooTBeTcTBHsI CU
METPOJIOTHYECKHM TPeOOBAHUSIM

COBOKYITHOCTB OIEPALNAM, BBIITOJHAEMBIX C LENBIO
olnpeAeNeHHsl JeHCTBUTEIbHBIX 3HAUYCHHUH
METPOJIOTHUYECKUX Xapakrepuctuk CU

COBOKYITHOCTb onepaunﬁ, BBITIOJIHACMBIX C ICJIBIO
NOATBCPKACHHA COOTBETCTBUA cu Tpe60BaHI/I51M
TCXHUYCCKUX PETIIaMCHTOB

B cdepax rocyaapcTBeHHOTro peryaupoBaHust
obecnieuenus ennHcTBa n3mepenuii ('POEN)
MOT'YT IPUMEHATHCS

tosibko CH , mpomennine noBepky

tonbko CU, npomeue kKanuOpoBKy

CH, npomreaimye Wiy NOBEPKY, WIH KaTHOPOBKY

CornacoeaHa Ha noptane Ne 24217

14



| CU, npomiemme nponeaypy yTBep KISHUS THIIA

14.1.2. TeMbl KOHTPOJBLHBIX Pa00OT
Tembl KOHTPOIBHBIX padoT (1o 0,5 yac):
1).Meronuueckne cucTeMaTuyecKre MOrPeIHOCTH. BBeaeHne monpaBox.
2).IlorpenrHocTi CpeICTB U3MEPEHUS.
3). O6paboTKa pe3yIbTaTOB MHOTOKPATHBIX PABHOTOYHBIX H3MEPEHHN.
4). O6paboTKa pe3yabTaTOB KOCBEHHBIX U3MEPEHUM.

TeMbl KOHTPOIBHBIX paboT (1o 1 gac):
1). Metponorudeckoe obecriedcHre (o0ecreueHrne eIMHCTBA U3MEPEHUH ).

14.1.3. TeMbI OIIPOCOB HA 3AHATHUAX
OCHOBHBIC TEPMHUHBI ¥ TOHATHSI METPOJIOTHH.
Knaccugukaius norpenrHocTei.
O6paboTka pe3yIbTaTOB U3MEPEHUM.
Metoap! u IpuOOPHI At U3MEPEHHH (PU3NIECKUX BETHUNH.
OCHOBBI METPOJIOTHYECKOTO 00ECIICUCHUS H3MEPCHHI.

14.1.4. Tembl 1a00paTOPHBIX PadOT
I/I?,MepeHI/Ie COIIPOTUBJICHHUA HA ITIOCTOSIHHOM TOKE.
[TpuMeHeHHE 3TIEKTPOHHOTO OCIHILIOTpada i UCCIACIOBAHUS MICKTPHUECKIX CUTHAIIOB.
Hccnenoanue nudpoBoro BOIbTMETPA C BPEMS-UMITYILCHBIM ITPEOOPA30BAHUEM.
H3mepenue pazHocTd a3 JIEKTPUIESCKUX CUTHAIIOB.
[ToBepka CU.

14.1.5. 3auér
3ayeT BBICTABISIETCS IPU BBINOJIHEHUH HAa TMOJOXKUTEIbHYIO OLEHKY 5-TH KOHTPOJBHBIX PadoT U
BBIIIOJTHEHUM M 3aluTe 3-X j1a00opaToOpHBbIX paboT npu Habope He MeHee 60 OayjioB B PEHTHMHIOBOM
cucreMe. 3adeT JUIsl HEYCHEBAlOIUX CTYAEHTOB 3aKJIKYaeTCsl B YCIEIIHOM IMOBTOPHOM BBIIOJHEHUHU
YKa3aHHBIX BBIINIC KOHTPOJIbHBIX 3alIaHHﬁ.
KOHTPOJIBHBIE BOITPOCHI
10 AUCHUIIIINHE «MCTPOJ'IOFI/IE " paguoOUu3MCpPCHUS ».

1. Knaccudukanus nuzmepennii. Usmepenus npsMble, KOCBEHHbIE, COBMECTHBIE M COBOKYIIHBIE.

2. Knaccudukanus meronoB uszMepeHuss ®@B. Meton HemocpeiCTBEHHOW OILIGHKM U METOJ
CPAaBHEHUS C MEPOU.

3. Knnaccuguxkanus cpecTs u3MepeHuid. FIx xapakTepucTHKY.

4. Knaccugukanus norpemHocTei.

5. CucreMaTHueCKUE MOTpelIHOCTH. MeTo1bl 0OHapyKEeHUs!, METO/Ibl UCKITIOUEHHUS.

6. CimyyaiiHble OTPEIIHOCTH. 3aKOHBI pacCIpeIeIeHNs, TOUEUHbIE OLIEHKH.

7. CraTUCTMUYECKHE OLEHKHM CIIy4alHbIX norpemHocred. OrnpeneneHue JOBEPUTENBHOIO
VMHTEpBaJa NOTPEIIHOCTEN.

8. IlpaBuna cymMMUpOBaHHS MOTPEIIHOCTEH (HEMCKIIOUYEHHBIE OCTATKHM CHCTEMaTHYECKHX
MOTPEIIHOCTEN U CIIy4aliHbIe TOIPEIIHOCTH).

9. IorpeumrHoctn cpenacts usMepenus (CH), Buasl ux HopMupoBanus. OOpaboTka pe3ylbTaToB
MPSAIMBIX OJHOKPATHBIX U3MEPEHUN.

10. Onpenenenue pe3ynbTaTa U IOTPEIIHOCTA KOCBEHHBIX U3MEPEHUH.

11. O6paboTka pe3ynbTaToOB NMPSAMBIX MHOTOKPATHBIX PABHOTOUYHBIX M3MepeHuil. nentudukanus
3aKOHa paclpeeneHus ciydaiiHoi Bennunnsl. Kpurepuii [Inpcona.

12. Knaccudpukauuss 1udpoBbIX HU3MEPHUTENBHBIX YCTPOHCTB. (OCHOBHBIE XapaKTEPUCTUKU
U(POBBIX YCTPOUCTB.

13. BonsTMeETpBI TOCTOSIHHOTO HanpskeHus. KommneHcaTopsl.

14. BonbTmerpsl mnepemMeHHoro HampsbkeHus. Kiaccudukarms. OO0OMIEHHBIE CTPYKTYpHBIE
cXeMbl. BUIIbI 1€TEKTOPOB.

15. HudpoBbie BOIBTMETPHI C BPEMSI-UMITYICHBIM NIPE0Opa30BaHUEM.
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16. LludgpoBbie BOTBTMETPHI, UCTIOTIB3YIOIIHE METO/I JBOMHOTO UHTETPHUPOBAHUS.

17. lludpoBbie HHTETPUPYIOIIHE BOIBTMETPHI (C YACTOTHO UMITYJIBCHBIM MTPE0OPa30OBAHKUEM).

18. LludgpoBbie BOTBTMETPHI YPABHOBEIIMBAIOIIETO MPEOOPA3OBAHHSL.

19. CtpykTypa ¥ NPUHIUI ACHUCTBUS YHUBEPCAIBHOTO 3JIEKTPOHHOTO ocuuiiiorpada. OCHOBHBIC
XapaKTePUCTHKU ociuuiorpada.

20. Ocuumnorpadudeckue MEeTOabl U3MEPECHHSI TapaMeTPOB CUTHANIOB. [lorpentHocTr n3MepeHui.

21. ludpoBbie 3alIOMUHAIONTNE OCITUILIOTPAQBI.

22. lludposbie yacTroToMephl. M3aMepeHrne BpeMEHHBIX HHTEPBAJIOB.

23. ludposeie hazoMeTpsl C BpeMsi- UMITYJIbCHBIM MPEOOPA30BAHUEM.

24. MocToBBIC METOIbI U3MEPEHUS TTapaMeTpoB 1enei. Buasl MocToB. X ocobernHoctu. ObmacTu
MIPUMEHEHUS.

25. IludpoBpie u3MEpHUTENIN MapaMeTPOB LeNeld (C MpeaBapuUTEIbHBIM IPeoOpa3OBaHUEM
napaMerpa B HaNpsHKECHUE, C BPEMS-UMIYJIbCHBIM IMpeoOpa3oBaHWEM, C TPUMEHEHHEM METOa
amIepMeTpa-BoJIbTMETPA).

26. [lanopamMHbI€ U3MEPUTENIN AMILTATYAHO-YaCTOTHBIX XapaKTEPUCTHUK LICTICH.

27. 3mepenre MOITHOCTH CUTHAJIOB (B ToM uucie Ha CBY).

28. .AHanu3 CreKTpa CUTHAIOB (ITOCIEeI0BATEIbHbBIN U MapaJlJIeIbHbIA aHATU3)

29. ABtomaruzanus uaMepeHui: Mukpornpoueccopuasie CU, mHGOpMAIIMOHHO-U3MEPHUTEIIbHbBIC
CUCTEMBI.

30. Metponoruueckoe obecrieuenue uzMmepenuit (MO). Merponoruueckue ciyx0bl. Cocrtas,
3a/1a4u, TOJIHOMOYHSI CITYKO.

31. Cuctema nepenaun pazmepon equnul; OB padounm CHU. DTanoHbl, TOBEPOUHBIE CXEMBI.

32. IloBepka u kamubposka CH.

14.1.6. TembI caMOCTOSAATEILHBIX Pa0OT

— Obecneuenne enunctBa usmepenuir (chepsr ['POEU, ¢opmer 'POEU; ob6s3aTenbHbIe
TpeboBanusi Kk wu3mepenusiM, CH, stanonam, eaununam OB; MeTpororuyeckue Ciayx Obl; OCHOBBI
METPOJIOTHYECKOT0 00ecTieueHHsI N3MEPEHUN )

— Cucrema BocmpousBeneHusi equnun @B u nepemaun ux pasmepoB pabodyuM cpeacTBam
W3MEpEHUs; ITAJIOHbI; TOBEPOUYHBIE CXEMbI; TOBepKa U kanuOpoBka CU.

—  Enununne ®B. Mexnynapoanas cuctema equnul (cucrtema CH)

— ABTomaru3anus U3MEepeHui..

—  DneKkTpoMeXxaHU4ecKue U3MEpPUTEIbHbIE TPHOOPHI.

— H3mepurenbHble TeHEPaTOPHI.

—  Hsmepenue kodpduiinenta rapMOHUK (HETMHEWHBIX UCKAKEHHI )

—  Hzmepenune AUX.

—  BrluncimrenpHBIE aHAIM3AaTOPBI CIIEKTPA.

— H3mMepeHue napamMeTpoB CIOKHBIX (MOTYJIUPOBAHHBIX) CUTHAJIOB

— l3MepeHHe XapakTepUCTUK CITy9aifHBIX CUTHAJIOB

—  Oco0eHHOCTH U3MEPEHH MapaMeTpoB LIeTel U XapakTepucTuK curHaioB Ha CBY

14.2. Tpeﬁona}mﬂ K OCHOYHBIM MaTepHuajJgaM IJisl JUll ¢ OrPAaHUYCHHBIMHA BO3MOKHOCTAMMU
3A0POBbLA U HHBAJIUI0B
I[J'ISI Jan; ¢ OrpaHMYCHHBIMHM BO3MOXHOCTAMHU 3O0POBbA W HWHBAJIMAOB TPCAYCMOTPCHBI
AOIOJIHUTEIIBHBIC OIICHOYHLIC MATCpHUAJIbI, ICPCUCHb KOTOPBIX YKA3aH B Ta6n1/1ue 14.
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Tabmuma 14 — JlononHuTENbHBIE MaTepUaIbl OIICHUBAHUS IS

3I0POBBSI 1 HMHBAIIUIOB

JijIy ¢ OrpaHMYCHHBIMU BO3MOKHOCTAMU

Kareropun
o0yJaromuxcst

Buapl 4OMOIHUTENBHBIX OIEHOYHBIX
MaTepuasioB

@®opMbI KOHTPOJIS ¥ OTICHKH
PE3yIBbTaTOB O0yUCHUS

C HapyleHus MU
ciyxa

TecTbl, TUCHEMEHHBIE CAMOCTOSTEIIEHBIC
paboThl, BOIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PabOTHI

[IpenMymecTBEHHO MUCHMEHHAS
poBepKa

C HapylieHusIMu
3peHHS

CobecenoBaHue 110 BOIIpOCaM K 3a4eTy,
OIIPOC IO TEPMHUHAM

[TpenmyIIeCTBEHHO yCTHAsS TIPOBEPKa
(MHAWBUIYATBHO)

C HapylieHusIMU
OTIOPHO-
JIBUTATEIILHOTO
amnrmapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHbIE paOOThI, MMCbMEHHBIE
CaMOCTOSITeNIbHBIE paOOTHI, BOIIPOCHI K
3ayery

[Ipenmy1iiieCTBEHHO TUCTAHIIMOHHBIMU
METOJaMHU

C orpaHvyYeHUSIMH 11O
00IIeMeTMIINHCKUM
MOKAa3aHUSM

TecTbl, MUCbMEHHBIE CAMOCTOSITEILHBIC
paboThl, BOMPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1iecTBEHHO IPOBEpPKA
METOJAaMH UCXOJs U3 COCTOSHUSA
00y4aroIIerocst Ha MOMEHT IIPOBEPKU

14.3. Meroanueckue peKOMeHAAIMN 110 OLEHOYHBIM MaTepUAaJIaM JIsl JIUI ¢ OTPAHUYEeHHbIMH
BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Jns nuir ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS UM HMHBAIUAOB MPEIycMaTPUBACTCS
noctymHas popma MmpeaoCcTaBICHHS 3aIaHUi OIICHOYHBIX CPEJICTB, & IMEHHO:

B MIEYaTHOI Qopme;

B MIEYaTHOI opMe ¢ yBEITMUEHHBIM HIPUPTOM;
B (hopMe€ FIIEKTPOHHOI'O JOKYMEHTA;

METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHUs BCIIYX;
IIPEIOCTaBIIEHUE 3aJaHMsI C UCII0JIb30BAHUEM CYPAOIEPEBOIA.

Jlutiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbSl U MHBAJIUAAM YBEIHMYMBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMpochl. [[ms Takux oOywarommxcs MpeaycMaTpuBaeTcs
noctymmHas popma MpeoCTaBICHHS OTBETOB Ha 3aJJaHUsl, 4 UMEHHO:

INMCHbMCHHO Ha 6YMaFC;

Ha6op OTBCTOB Ha KOMIIBIOTEPCEC,
Ha6op OTBCTOB C UCIIOJIb3OBAHUEM YCIIYT' aCCUCTCHTA,
MMpeaACTaBJICHHUE OTBETOB YCTHO.

[Tpouenypa oueHHMBaHMSI pPE3yIbTATOB OOYUYEHHUS JIMI C OrPAaHWUYEHHBIMH BO3MOXHOCTSMU
3I0pOBbsSI U MHBAIMJIOB IO JAUCLUILIMHE MpelycMaTpUBaeT MpejocTaBieHue MHGopManuu B ¢dopmax,
a/IalITHPOBAHHBIX K OTPAaHUYEHHUSAM UX 3710POBbsI U BOCIPUATHS HH(POPMALIUU:

J1s1 1ML ¢ HApYIIEHUAMH 3PEHM:

B (hopMe€ FIIEKTPOHHOTO JOKYMEHTA;
B [I€YaTHOHN (popMe YBETUUEHHBIM LIPUPTOM.

JLst M1 ¢ HAapYIIeHUusIMH cJIyXa:

B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
B IIeyaTHOH (Gopme.

JI1s1 IM1 ¢ HAapyLIeHUsIMM ONIOPHO-ABUIaTeIbHOI0 aNnapara:

B (hopMe FIIEKTPOHHOTO JOKYMEHTA;
B MIEYaTHOH (opme.

[Tpn HEoOXOMUMOCTH JI JIUI C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3/I0pPOBbS U HMHBAIUIOB
MpoIieIypa OIEHUBAHUS PE3yJIbTaTOB 00YUEHUS MOXKET MPOBOJUTHCS B HECKOJIBKO JTaIOB.
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