MUWHUCTEPCTBO OBPA3OBAHMSA U HAYKH POCCUMCKOM ®EJIEPAIIUN
DeepajibHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30BaTe/ibHOE YUpekAeHue BbICIIero 00pa3oBaHus

«TOMCKUI I'OCYJAPCTBEHHbBIN YHUBEPCUTET CUCTEM
VYIIPABJIEHWA U PAAVOSJIEKTPOHUKW»

(TYCYP)
YTBEPXIAIO
JupekTop nenapramMeHTa 00pa3oBaHHS
I1. E. Tposin
«_» 20 T

PABOYASA ITPOTPAMMA JJUCHUITJINHBI
MetpoJiorus 4 pagHou3MepeHus

YpoBeHb 00pa3oBaHUs: BhICIIEEe 00pa30BaHUe - CIIENUATUTET

Hamnpasnenue noarotosku / criennanbHOCcTh: 11.05.01 PaanodiekTpoHHbIe CHCTEMbI H KOMILIEKCHI
Hanpasnennocts  (mpoduns) / crnenmanu3anus: PagmodieKTPOHHbIE CHCTEMbl KOCMHYECKHX
KOMILJIEKCOB

®opma 00yueHUs: OUHASA

QaxkynbreT: PT®, Pagnorexunveckuii pakyabrer

Kadenpa: PTC, Kadeapa paagnoTreXxHuH4ecKnuX cUCTEM

Kypc: 3

Cemectp: 5

VYyeOnsIii m1an Haoopa 2013 roxa

Pacrnipenenenue pabouero BpeMeHu

Ne Bupl yueGHOI nesiTenbHOCTH 5 cemecTp Bcero Eqnauner
1 Jlexun 18 18 JacoB
2 [TpakTUdyeckue 3aHATHS 18 18 9acoB
3 JlaGopatopHble paboThI 18 18 4acoB
4 Bcero aynutopHeIX 3aHATHI o4 o4 4acoB
5 CamocrosTenbHas pabora 18 18 4acoB
6 Bcero (6e3 sx3amena) 72 72 9acoB
7 OO61mast TpyA0eMKOCTh 72 72 4acoB
2.0 2.0 3.E.

3auer: 5 cemectp

JIOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MOANNCHIO
Wudbopmatys o Bragesblie:

OUO: lenymaHoB A.A.

IomkHOCTD: PexTOp

IaTa moxmcanust: 23.08.2017 Tomcxk 2018
VHUKaQJIbHbIN MPOrpaMMHBbINI KITIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d

CornacoeaHa Ha noptane N2 25069



PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nporokot Ne 10  or« 8 » 5 2018 r
JIMCT COI'JTACOBAHU A
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rOCyJapCTBEHHOTO 00pa3oBaTelbHOTO cTannapra Boiciiero oopaszoBanus (OPI'OC BO) no HampaBieHHIo
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1. lean u 3aa49u TUCUMILJIUHBI

1.1. Heau TUCHUNIHHBI
enwto aucruminabl «MeTtposorus u paguousmepenus» (MuPW) sensercs oOydeHue CTYJIEHTOB
OCHOBaM METPOJIOTUYECKOTO 00eCIIeueHUSI COBPEMEHHOW HAYKH M TEXHHUKH.

1.2. 3agauy JUCHUIIIMHBI
— 3agadell JUCHUIUIMHBI SBIISCTCS M3YyUYEHHUE TEOPETUUYECKHX OCHOB METPOJIOTHH, MOJOKEHUN
TEOPUHU TOTPEIIHOCTEH, COBPEMEHHBIX METOJIOB U CPEJICTB M3MEpPEHUs] (U3MUYECKUX BEIUYNH, CIIOCOOOB
00pabOTKH Pe3yJbTaTOB U3MEPECHHH, H3yUYE€HNE CHCTEMBI 00ECIICUeHHUs STUHCTBA U3MEPCHUI

2. Mecto aucuuminnsl B ctpykrype OIIOIT
Huctummaa «Metposorust u paauonsmepenus» (b1.5.14) ornocures k 610Ky 1 (6a3oBast 4acTh).
[TpenmecTByromMMHU  TUCHMILIMHAMHU, (OPMHUPYIOIIMMH  HayaJbHble 3HAHUA, SBISIOTCS:
Martemaruka 1. Beicmias maremartuka, Marematuka 2. Teopus BeposATHOCTEW M CTaTHCTHKa B
panuosiekTponuke, OCHOBBI Teopuu Lenel, Paguorexunueckue nenu u curuainsl, @usuka.
[Tocneayromumu AUCUUIUIMHAMU  sABIsAtOTCA: be3omacHocTh ku3HenesTenbHocTH, HaydHo-
uccieoBaTenbekas padboTa cryneHta, CUcTeMbl yIIpaBJIeHUs] U KOHTPOJISI KOCMUUYECKUX alapaToB.

3. TpeGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHUIIHHBI

[Tponecc n3yyeHus JUCUUIUIMHBI HAPaBJIeH Ha (POpMUPOBAHHE CIEAYIOLUINX KOMIIETCHIIMI:

— OIIK-6 TrOTOBHOCTBIO YYUTHIBaTh COBPEMEHHBIE TEHACHLMU pa3BUTUS AJIEKTPOHUKH,
U3MEPUTEIIbHO M BBIYMCIUTENBHOM  TEXHUKHM, HH(POPMALMOHHBIX TEXHOJOTMH B  CBOEH
poeCCHOHATILHOM 1eATENIbHOCTH;

B pe3ynbrare n3yueHuss AMCUUIIIMHBI 00 yUaOLIUICS TOJIKEH:

—  3HATh OCHOBHBIE METOJbl U3MEPEHUS XaPAKTEPUCTUK PAJUOTEXHUYECKHUX LIENEH U CUTHAJIOB,
OLICHKHM UX TOYHOCTH.

—  YMeTb UCIOJb30BATh OCHOBHBIE TPHEMBI 00Pa0OTKH SKCIIEPUMEHTATBHBIX JAHHBIX

—  BJIaJeTh METOJOJIOTHEN MCIOIb30BAHMS allllapaTyphl 11 U3MEPEHUs XapaKTEPUCTUK PaJHo-
TEXHUYECKUX LENEH U CUTHAJIOB.

4. O0beM AUCHUNIMHBI U BHABI Y4eOHO# padoThl
OO0mast TpyT0eMKOCTh JUCIHUIUIMHBI cocTaBiseT 2.0 3a4eTHBIX CIWHUIBI W IPEJICTaBICHA B
Tabimue 4.1.
Tabmuma 4.1 — Tpy10eMKOCTh JUCITUTITMHBI

Bunbl yueOHOI e TebHOCTH 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 JIEKIIMOHHOTO MaTepraa 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. Paznesnl JUCHUIIMHBI 1 BUALI 3aHATHHI

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

[N . . J . o o
Ha3zBanus pa3ienoB AUCHMILIMHEL S LR8I RE EEL e Bz ¢g =
5 cemecTp
1 OcnoBbl MeTposioruu. [lorpemrnoctu 8 6 4 4 22 |OIIK-6
n3mepennii. O06paboTKa pe3ybTaToB
U3MEPEHUU
2 MeTtonsl U cpeACcTBa U3MEPEHUS 8 10 12 9 39 OIIK-6
(U3UIEeCKUX BETUYMH.
3 OOecrieueHre eAMHCTBA U3MEPCHHUIA. 2 2 2 5 11 OIIK-6
OCHOBBI METPOJOTUYECKOTO
obecrieyeHus.
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 JUCUUILINH (10 JEKIMSIM)
(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 Metposiorun. CucreMa eAMHUL PU3HUECKUX BEIUYUH
u3Mepenuii. O6paborka | (PB). Knaccudukanum BUI0B H3MEPEHUH, METOIOB U
pe3ynbTaToB u3mMepenuit | cpenacts usmepenuii (CHU). OcHoBHBIE
MeTposoruueckue xapakrepuctuku CHU. OcHOBbI
Teopuu norpemHocrei. Knaccudukarus
norpeurHocte. [IpaBuiia cymmupoBanus
norpemHocTei. [IpaBuiia npencraBineHus pe3yaprara
n3Mepenus. O6paboTKa pe3ysbTaTOB MPSIMBIX
OJTHOKPATHBIX TEXHUUECKUX U3MEPEHUH.
HopMmupoBanue 0CHOBHOM U TONIOJHUTEIBLHON
norpemHocteil CH. O6paboTka pe3ynbTaToB
MHOTOKpATHBIX PABHOTOYHBIX M3MepeHuit. ObpadoTka
pe3yJIbTaTOB KOCBEHHBIX U3MEPEHUN.
Hroro
2 Mertoibl U CpesicTBa OO600111€HHbIE CTPYKTYPHBIE CXEMBI H3MEPUTENBHBIX OIIK-6
u3MepeHus pusnueckux | npuodopos. I[Tpuniuns! nocrpoenus nudpossix CHU.
BEJIMYMH. MeTobl U CpeIcTBAa U3MEPEHUSI HAIIPSKEHUSI, TOKa U
MoOIIHOCTH. M3MepeHue napaMeTpoB Lenei.
Uccnenoanue dhopmbl curHana. Ocuiio-
rpaduueckue usmepenus. iamepenue yactorsl,
MHTEPBAJIOB BpEeMEHHU U ()a30BOTO C/IBUTa. AHATIN3
CIIEKTPA U NAapaMETPOB CJIOKHBIX CUTHAJIOB.
ABTOMaTH3a1Us U3MEPEHUI
Hroro 8
3 O6ecneuenue enuncTBa |[lonsTHe MeTponorudeckoro obecreyenus (MO). OIIK-6
n3MepeHuil. OCHOBBI [lonsaTne «enMHCTBO N3MEPEHUI». OCHOBHBIE
4
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METPOJIOTHYECKOTO
obecneueHus.

noioxenus 3akoHa PO «O06 olecrieueHny eqnuHCTBA
u3mepenuiy. Chepsl rocy1apcTBEHHOTO
peryaupoBaHus oOecrieueHrs eIUHCTBA U3MEPCHUI
('POEN). O6s3aTenbHble TPEOOBAHUS K U3MEPEHUSM,
CpelcTBaM U3MEpPEHUN, METOTMKAM BBITIOJTHCHHS
n3mepenuil, eqununam ®B. @opmer [POEU.
Cucrema BocpousseaeHusa enuaul, @B u nepegaun
HX pa3Mepa BCEM CPe/ICTBaM U3MEPEHUN. DTa-JIOHbI,

BHJIBI 2 TAJIOHOB. [loBepka u kamuOpoBka CH.
[ToBepouHbie CXeMBbl U METOJAMKHU TTOBEPKHU.
['ocynapcTBeHHBINH METPOIOTHUECKU HAA30P

HUroro

2

Nroro 3a cemecTp

18

5.3. Pa3zgenbl AMCHUILUIMHBI U MEKIUCIUIUIMHAPHbIE CBSI3M ¢ 00ecneYuBalOMUMH (MPeablLIy IMMU)

U o0ecneynBaeMbIMHU (MOCIEAYOIMMHU) TUCHUIIIMHAMMA

Paznienbl AUCHUIIIMHBI U MEXIUCUUIUIMHAPHBIE CBA3H C 00ECIEUHMBAIOUIMMHU (IIPEIBIAYIINMHU) H
obecrieurBaeMbIMHU (TIOCIEAYIOUIMMHU) TUCLUILIMHAMU IpeACTaBiIeHbl B Tabauie 5.3.
Tabnuma 5.3 — Pa3gensl JUCIUIUIMHBL U MEXIUCUUIUIMHAPHBIE CBSA3H

Ne paznienoB naHHON JUCUMILIUHBL, AJIs
KOTOPBIX HEOOXOANUMO U3yUeHUE
HayuMeHOBaHME JUCIUILIHH o0ecreunBaroIX 1 00ecIIeunBaeMbIX
JUCUHUILIINH
1 2 3
[IpeauiecTByrOMME TUCHUTITUHBI
1 Maremaruka 1. Briciias maremaruka + +
2 Maremaruka 2. Teopusi BEpOATHOCTEH U CTATUCTUKA B + +
PaaMOlIEKTPOHUKE
3 OcHOBBI TEOpUH LIETIEH +
4 PaguoTeXHUYECKHE 1IN U CUTHAJIbI +
5 dusnka +
ITocnenyromue TUCIUTIIMHBI
1 Be3omacHOCTE )KU3HEAEATEILHOCTH + + +
2 HayuHo-uccaenoBarenbckas paboTa CTyeHTa + + +
3 CucteMsbl yrpaBieHUsI U KOHTPOJISI KOCMUYECKHUX + + +
anmnaparoB

5.4. CooTBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3Y4YCHHH AUCHHUILIMHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETEHIMH, (OPMUPYEMBIX NpPU H3YYEHUM TUCHMIUIMHBL, U BUJAOB 3aHATHH
IpesicTaBiIeHo B Tabmuue 5.4.
Tabmuua 5.4 — CooTBeTCTBHE KOMMETEHIUH, (OPMUPYEMBIX HpPU H3YyYEHUHM TUCHUIUIMHBI, U BHJIOB

3aHATHI
= = Buapbl 3anatuit
5 0:) S e mEefd] 2o R CRerg DOpMBI KOHTPOJIA
OIIK-6 + + + + KonTponbnas padora, Otuer

o nabopatopHoit padore,
Omnpoc Ha 3ansTusX, Tect
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6. UHTepakTUBHBIE METOAbI U (POPMBI OPraHM3ALMU O0yUEHUS
He npenycmotpeno PVYIIL.

7. JJaGopaTopHble padoThI
HaumenoBanue nabopaTopHbIX paboT npuBeneHo B Tabmnuue 7.1.
Tabmuma 7.1 — HauMeHoBaH#e 1a00paTOPHBIX paboT

]
Hazpanus paznenos HaumenoBanue nabopatopHbix padboT (8 € 3= & S
5 cemectp
1 OcHoBbl MeTposiorun. | MI3MepeHne conpoTUBIIECHUS Ha TOCTOSIHHOM TOKE. 4 OIIK-6
IT IIHOCTH
orpe (10 Htoro
n3mepennii. O6paboTka
pe3yJIbTaTOB U3MEPEHUI
2 Metoasl U cpelicTBa [IpuMeHeHue 7EeKTPOHHOTO ocIuyuIorpada as 4 OIIK-6
U3MEpEHUS PU3NICCKUX | HCCIIEIOBAHUS AIEKTPUUCCKUX CUTHAJIOB.
BEJIM-YUH.
HccnenoBanue nudpoBoro BOJIbTMETPA C BpeMsi- 4
UMIYJIbCHBIM ITPe0Opa3oBaHuEM.
N3mepenue pasHOCTH (a3 3MEeKTPUIECKUX CUTHAJIOB. 4
Uroro 12
3 OGecnieuenue equHcTBa |[loBepka CH. 2 OIIK-6
n3MepeHuil. OCHOBBI
3Mepe OcHo Vroro 2
METPOJIOTHYECKOTO
oOecrieyeHus.
Hroro 3a cemectp 18

8. [IpakTHyeckue 3aHATHSA (CEMUHAPBI)
HaumeHoBaHMe MpakTUYECKHUX 3aHATUH (CEMUHAPOB) pUBeieHO B Tabmuie 8. 1.
Tabnuna 8.1 — HauMeHoBaHUE NPAaKTUYECKUX 3aHITHH (CEMUHApPOB)

v [
Hassanwust pasiesion HauMeHoBaHNe IpaKTHUECKNX 3aHsATHI (cemuHapo) § 8 £ 8%, = & 2
5 cemectp
1 OcHOBBI MeTpOIOTHH. | METOINYECKHE CUCTEMAaTUYECKUE IOIPELTHOCTH. OIIK-6
[Torpemnoctn BBenenune nonpaBok. MacitabHble
u3Mepenuil. O6pabotka | mpeobpazosarenu. KonrponbHas padora (KP1).
bTATOB U3MEPEHUI .

PE3YJIbTATOB U3MEPE [IpaBuiia cyMMHpOBaHUS MOTPEUTHOCTEN.

CriyuaitHble TOrpeltHOCTH. JlOBEPUTENBHBIM

MHTEpPBaJl HOTPELIHOCTH.

Hroro
2 MertoJibl U cpesicTBa [TorpemHocT CpeaCTB U3MEPEHMI, X OIIK-6

N3MCPCHUSA (I)I/BI/I"ICCKI/IX
BCJIN-YHH.

HopMHpoBaHKe. OCHOBHBIE U JONOJHUTEIbHbIE
norpemHocTH. Kiaccel Tounoctu. O6paboTtka
OJTHOKpATHBIHM MpsiMbIX u3MepeHuil. KonTponpHas
pabora (KP2).

O0paboTka MHOTOKPATHBIX PAaBHO TOYHBIX
m3mepennii. KoarponpHas padota (KP3).

O06paboTka pe3yabTaTOB KOCBEHHBIX U3MEPEHHUH.
Kontponbnas padota (KP4).

N3mepeHne napaMeTpoB IEKTPUUECKUX LIETIEH.
MocroBbie u3Mepenus. Meros amrepmerpa-
BOJIETMETpA.
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N3mepenne ciekTpa CUTHAJIOB. 2
Ocuumtorpaduyeckre n3MepeHusl.
Utoro 10
3 Obecneuenue eauncta | [loBepka u kanuOpoBka cpeacTB uaMepeHuit. OCHOBBI 2 OIIK-6
n3MepeHuil. OCHOBBI obecrieueHus equHcTBa U3MepeHuit. KonTponpHas
METPOJIOTUYECKOTO pabota (KP5).
obecrieyeHus.
Utoro 2
Hroro 3a cemectp 18

9. CamocrosiTejibHasi pabora
Bunasl camocTosTenbHOM paboThl, TPYA0EMKOCTh U (POPMUPYEMbIE KOMIETSHLIUU MTPECTABICHBI B

Tabymue 9.1.
Tabmuua 9.1 — Buasl caMoCTOSTENNbHOM PadOThI, TPYI0EMKOCTh U (hOPMHUPYEMbIE KOMIIETCHIHH
Bujisl camocTosiTensHolt & & £ B 2 &
Ha3zBanus pasnenos s 22 EE g z @DopMBI KOHTPOJIS
paboThI ~ o oEFE B =
5 cemectp
1 OcuoBbl MeTposiorun. | [loaroroBka k 1 | OIIK-6 KonTponbHast pabora,
[Torpemnoctu MIPAKTUYECKUM 3aHATHSIM, Otuer no 1abopaTopHOit
u3Mmepenuii. O6pabotka  |cemMHHapam pab6ore, Tect
€3yJIbTaTOB U3MEPEHUN
pesy. P [TpopaboTka JIeKITMOHHOTO 1
MaTepuala
OdopmieHre 0T4EeTOB MO 2
nmabopaTopHBIM paboTaM
Hroro
2 Mertobl 1 CpelicTBa [ToaroroBka k OIIK-6 KonTponbHast padora,
U3MEPCHUST PU3UUCCKUX | MPAKTUYCCKUM 3aHITHSM, Omnpoc Ha 3aHATHUSAX,
BEJTU-YHH. ceMUHapam Otuet no nabopaTopHOH
abote, Tect
CamocrosiTenpHOE 3 p ’
U3Yy4eHHE TeM (BOIIPOCOB)
TEOPETUYECKON YaCTH
Kypca
[IpopaboTka JTeKITMOHHOTO 1
MaTepuaa
OdopmreHne 0T4EeTOB MO 3
nabopaTopHBIM paboTam
Hroro
3 ObGecneuenue equHcTBa | CaMOCTOSTENBHOE 4 | OIIK-6 KonTponbHas pabora,
u3MepeHuil. OCHOBBI U3y4eHHe TeM (BOIIPOCOB) Omnpoc Ha 3aHITHSIX,
METPOJIOTMYECKOTO TEOPETUYECKON YacTu Otuer no nabopaTopHoOi
obecrieyeHus. Kypca pabote, Tect
Odopmierre oT4eTOB 1O 1
nabopaTopHBIM paboTam
Utoro 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 y4eOHOI 0aJut 3a mepuo Bcero 3a
6am Ha 1-yro KT ¢ |  Gamn 3a mepuog
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 6a/I0B 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 OayutoB Ha naty KT 3
< 60% ot MakcuManbHOI cymMMbl OansioB Ha naty KT 2

11.3. Ilepecyer cyMMbI 02/1710B B TPAAMIIMOHHYIO M MEKIYHAPOAHYIO OLICHKY

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

11.3.

Tabnuua 11.3 — IlepecueT cymmbl 0aIOB B TPAJUIIMOHHYIO M MEXTYHAPOIHYIO OLIEHKY

Htorosas cymma 6aijios,

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

2 (HeyIOBJIETBOPUTENHHO) (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, cragmgaptusanus U ceprudukanus: Yded. mocodue. - Tomck:
Tomckuil MeXBY30BCKHI LIEHTp AUCTaHIIMOHHOTO oOpas3oBanus, 2010. - 208c. (Hanmuunue B OUOIMOTEKE
TYCVYP - 61 3k3.)
2. Mertponorus u paguousMepenusi: YueObnuk s By3os/ B.M. Hedenos, B.M. Xaxun, B.K.
butiokoB u ap.; Pen. B.1. Hep&nos. — M.: Beicmias mkomna, 2006. — 525 c.: un. : bubamorexka TYCVYP,
(mamuume B 6ubmuoreke TYCVYP - 48 7k3.)

12.2. lonmoiHUTEIbHAS JIUTEPATYpPa

1. DOpactoB B.E. Merpomnorusi, cranmaptuzamnus u cepTudukamus: Yued. mocodue. — Tomck:
N3n-Bo ToMck. TOC. YH-Ta CUCTEM YHp. U paguodnnekTpoHuku, 2005. — 266 c. (Hanmuuue B OMOIHOTEKE
TYCVYP - 340 5x3.)

2. 3akoH P® «O06 obGecrneueHnn eamHcTBa M3MepeHuin» or 26.06.2008 r. Nel02-d3. [lata
oOparnieHus 3.05.2018r [DneKTpOHHBIN pecypc]. -
http://www.consultant.ru/cons/cgi/online.cgi?req=doc&base=LAW&n=182748&fld=134&dst=10000000
01,0&rnd=0.20084391825863634#04139644920580401

3. JlBopstmma b.B. Metponorust u paguonsMeperus: Yued. mocodue sl CTyA. BBICHI. y4el.
3aBegeHuit/ bopuc Bnagumuposuu JlopsmuH. — M.: M3gaTenbckuii ieHTp «Akagemus», 2005. — 304 c.
(mammume B 6ubmuoreke TYCYP - 30 3k3.)

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 IOCOOUE IO JabopaTOpHBIM
paboram / Ortyanko B. @. - 2016. 78 c. Jlata oOpamenus 08.05.2018r. [DnexkTpoHHBIH pecypc]. -
https://edu.tusur.ru/publications/6629

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

4. Orvanko B.®. Merponorus, crangaptuzanus u ceprudukamus: YdueOHOE METOIUYECKOe
nocooue. — Tomck: TMILJIO, 2010.-52c¢.: [Tocobue o camoctosTenbHON padoTe: cTp.9-10, 18-19, 29-30.
(manuune B 6ubnuoreke TYCVYP - 16 2k3.)

12.3.2. YueOHO-MeTOAMYECKHE TOCOOMS 1JIsl JIUL € OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS M
WHBAJIU/10B

VY4eOHO-MeToInYeCKHe MaTepHuaibl UIsl CAMOCTOATENBHON U ayIMTOPHON paboThl 00ydYaroIIMXCs
U3 YKCIIA JIUI C OTPAaHMYEHHBIME BO3MOXKHOCTSIMH 3/TOPOBBSI 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 ¢ HAPYLIEHUSIMH 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 ofecrnedeHne 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 MPOrpaMMHOe oOecneyeHue 1Jis1 NPAKTHYECKUX 3aHATHIl

VYueOHast ayTuTOpHS

ydeOHast ayIuTOpHUs Uil MPOBEACHUS 3aHATHU JIGKIIMOHHOTO THUIIA, y4eOHas ayJauTOpHs I
MPOBEACHUS  3aHATUM  MPAKTHUUYECKOTO THUIA, [OMEUICHUE [UIi TPOBEACHUS TPYIIOBBIX U
WHIMBHIYAIbHBIX KOHCYJIBTAIIMMA, TTIOMEIICHUE JIJI1 TPOBEICHHS TEKYIIEr0 KOHTPOJISI U MTPOMEKYTOUHOM
aTTecTalnu

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

Onucanue uMeronerocss 000py10BaHus:

- KommekT cnenuanu3zupoBanHoi yaeOHo# meben;

- Pabouee mecTo mpenoaaBarters.

[TporpamMmmHoe obecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaibHO-TeXHHYECKOE U POrpaMMHoOe olecrieyeHue 1Jisl JJa00opaToOpHbIX padoT

JlaGopaTopusi METPOJIOTHH U U3MEPUTENLHON TEXHUKHU

yueOHasi ayAuTOpus AJsl MPOBEIEHUS 3aHATHM MPAaKTHUYECKOIro TUIlA, yuyeOHasl ayJIuTopus JUIs
IIPOBE/ICHUS 3aHATUH J1aOOPAaTOPHOIO THUIIA

634034, Tomckas obnacTs, r. Tomck, Bepmmauna ynuua, 1. 74, 212 aygn.

Omnucanue UMeroLerocs 000pya0BaHUs:

- Octutorpad ananorossiid pupmer INSTEK (4 mT.);

- Octnorpad ungposoit INSTEK;

- 'enepaTop curnanos tuna I'3 (2 wrT.);

- 'eneparop curnanos tuna I'5 (5 mwrT.);

- Yacroromep nudporoii Y3-34,

- MunnuBonsT™MeTp B3-38 (2 mit.);

- Usmeputens nodpornoctu E9-4;

- Usmeputens nodpotnoctu E4-4;

- Usmepurens E12-1(A);

- Usmeputens E12-1;

- Yacroromep U3-44 (4 mirt.);

- Usmeputens RLC (2 mit.);

- Usmepurens E7-21,

- Amnepmertp-BoabT™MeTp-omMeTp ABO-5M (3 mt.);

- Moct P329 (2 mr.);

- BoasT™merp cepun M (6 wt.);

- MlcTounuk nmuTaHus MOCTOSTHHOTO TOKa (5 1mIT.);

- cTOYHMK MUTaHUS TOCTOSIHHOTO TOKa MPOrpaMMHUpPYyeMBbIi (2 1mT.);

- Marasun conpoTuBiaeHu# (3 mr.);

- 'ansBanoMmeTp;

- Boast™merp @-204/1 (B makere, 2 mIT.);

- ®azometp cepunt D2 (4 mr.);

- l'eneparop-uacroromep AHP-1001;

- [lorermmmomertp I1I1-63 (3 mwirt.);
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- Henurens nanpsoxenust JJH-1;

- KommutekT cnenmann3upoBaHHO#N yueOHOM MeOemnu;
- PaGouee mecto npemnoaaBaress.

[IporpammHuoe obecrieueHre He TpeOyeTcsl.

13.1.4. MaTepuaIbHO-TeXHHMYECKOE U IPOrPaMMHOe oOecriedeHue JJIsi CAMOCTOSITeIbHOH PadoThl
st caMOCTOSITEIBHOW pabOThl MCIOJB3YIOTCS yueOHBbIE ayIUTOPHH (KOMITBIOTEPHBIC KIIacChl),
PaCIOJIOKEHHBIE 110 aJpecam:
- 634050, Tomckas obsactp, T. ToMck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, r. ToMmck, yin. Kpacnoapmetickas, 1. 146, 201 ayz.;
- 634034, Tomckas obsactb, T. ToMck, Bepmnauna ynwuna, 1. 47, 126 ayn.;
- 634034, Tomckas obisactb, r. Tomck, Bepuinnuna ynuna, 1. 74, 207 ayn.

CocrtaB 000py10BaHUS:

- yueOHast meOerb;

- komnbroTepsl kinacca He Hke IIDBM INTEL Celeron D336 2.81T. - 5 mit.;

- KOMIBIOTEpPHI MOJKIIOYECHBI K ceTH «/HTepHeT» u 00ecnednBalT JOCTYH B JJIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTEIILHYIO CPely YHHBEPCUTETA.

[lepedens mporpaMMHOTO OOECTICUSHHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHre JUCHUMIIIMHBI JJIS JIMI ¢ OTPAaHUYEeHHbIMH
BO3MO’KHOCTSIMHU 3/10POBbSI U HHBAJIH/I0B

OcBocHME TUCLUIUIMHBI JUMLAMH C OIPAaHUYEHHBIMH BO3MOYKHOCTSMM 3/10pPOBbS U HWHBaJIUJaMU
OCYIIECTBISIETCS C MCIIOJIb30BAaHUEM CPECTB 00yUeHHs OOIIETO U CIIEUATbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX C¢ OOy4arOIIMMHUCS € HAPYWIEHHSIMM CJYyXa IPEAyCMOTPEHO HCIOJIb30BAHUE
3BYKOYCUJIMBAIOIIEH amnmapaTypbl, MYJIbTUMEAUMHBIX CPEACTB U JPYTUX TEXHUYECKUX CpPENICTB
npuema/nepenaun yueOHoil mHpopManuu B JOCTYHHBIX (hopMax, MOOMIIBHOM CHCTEMBI IMPENoIaBaHUs
U1 00y4aroUMXcs ¢ MHBAIMIHOCTHIO, TOPTATUBHOW MHIYKIMOHHON CUCTEMBbl. YueOHas ayIquTopus, B
KOTOpOHM 3aHUMArOTCs OOydaroluecs ¢ HapylIeHHEM Cllyxa, 000pyAoBaHAa KOMIBbIOTEPHON TEXHHUKOH,
ayJIMOTEXHUKOM, BUJCOTEXHUKOU, JIEKTPOHHON TOCKOM, MYJIbTUMEIUIHON CUCTEMOIA.

[Tpu 3aHATHAX ¢ 00YUYAIOIIMMUCS ¢ HAPYILIEHUSIMHM 3PEHHUSIMH IIPEYCMOTPEHO HCIIOJIb30BaHKE B
JEKUMOHHBIX U Y4YEOHBIX ayJIUTOPUAX BO3MOKHOCTH IPOCMOTpA YJAJIEHHBIX OOBEKTOB (HaIpHUMeEp,
TEeKCTa Ha JOCKe WIM claiila Ha JSKpaHe) MpH IOMOIIM BHIEOYBEIMUYUTENCH a1 KOM(POPTHOTrO
IIPOCMOTpA.

[Tpu 3aHATHSX ¢ OOy4yarOIIMMHUCS € HApYWIEHUMSIMH ONOPHO-ABUIaTeJIbHOI0 amnmnapara
HCIIOJIb3YIOTCSl aJIbTEPHATUBHBIE YCTPONCTBAa BBOJAa MHGOpPMAlMU U ApPyrue TEXHUYECKUE CpE/CTBa
npuema/nepenaun yueOHoil MHGopManuM B JOCTYHHBIX (popMax, MOOMIIBHOW CHUCTEMBbI OOyuUeHUs JUIs
JIOJEHN C NHBAJIUIHOCTBIO.

14. OIIEHO‘IHI)IC MaTepHAJIbl U METOAUIECCKUE PEKOMCHAAIIUH 110 OPraHU3allui U3YYCHUSA
AUCHUIIIMHBbI

14.1. ConepxxaHue OleHOYHBIX MATEPUAJIOB U METOAUYECKHE PEKOMEH AU U
Jlnst onileHKH cTeneHdu chOpMHPOBAHHOCTH U YPOBHS OCBOCHHS 3aKPEIJICHHBIX 32 TUCITUTLIAHON
KOMIIETEHIIMI UCTIOIB3YIOTCA OLIEHOYHbBIE MATEPHUAJIBI B COCTABE:!

14.1.1. TecToBBIC 3aaHUA

1). Uto Takoe CpencTBO U3MEPEHHI
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TEXHHYECKOE CPEACTBO , MPEAHA3HAYCHHOE JIJISl H3MEPEHUN

ANEKTPOHHOE TEXHUYECKOE CPEICTBO

TexHUYeCcKoe CpPEeiCTBO MM KOMIUIEKC TEXHHYECKUX CPEACTB Uil O0OpabOTKH H3MEPUTEIIbHOU
nHpopmarun

2). MeTtooM n3MepeHHs Ha3bIBaeTCs

COBOKYITHOCTh MPUEMOB CPABHEHHS U3MEPSEMON BETMUMHBI C €€ eAMHULICH

COBOKYITHOCTh IPHEMOB HCIOJB30BaHUS MPU U3MEPEHHH (PU3MYECKOro SBJICHHS, HA KOTOPOM
OCHOBAHO U3MEpPEHUE

COBOKYITHOCTb JICHCTBUI 110 00ECIICUEHUIO B3aUMOICHCTBUS CPEACTBA U3MEPEHHUS C O0BEKTOM

3). Cuctemaruueckasi HOrpelHoOCTb, 3TO

MOTPEITHOCTh, KOTOpasi OCTAeTCd HEM3MEHHOW WM 3aKOHOMEPHO H3MEHSIETCSl MPHU MOBTOPHBIX
M3MEpPEHUSIX OJHOM M TOM K€ BEIMUMHBI B OJJMHAKOBBIX YCIOBUSAX

MOTPEUTHOCTh, BEJIWYMHA KOTOPOM CYILECTBEHHO MPEBOCXOJUT BEJIMYMHY TOTPEIIHOCTH,
00YyCIIOBJICHHYIO YCJIOBHSIMH 3KCIIEpUMEHTA

MOTPEITHOCTh U3MEPEHUS, KOT/1a U3MepsieMasi BeTMYMHA HE U3MEHSIETCSI BO BPEMEHU

MOTPEIIHOCTh, KOTOpasi He 3aBUCUT OT U3MEPSIEMOM BETMUNHBI

4). OcuHosnas norpemnrHocts CU, 310

norpemrHocth CU B peaibHBIX yCIOBUAX KCILTyaTaIlluu

norpemHocTh CU npu HOpMaNIbHBIX YCIOBUSX SKCILTyaTalluu

norpemrHocth CU, Bo3HMKaOMIAs W3-32 U3MEHEHUSI U3MEPSAEMON BEJIMYUHBI BO BPEMEHU

norpemHoct CH, BO3HMKaromias H3-3a BBIXOJA KaKOW-THOO BIHMSIONIEH BEIMYUHBI 3a
HOPMAaJIbHBIC TPAHUIIBI

5). Cny4aiiHasi HIOTrpemHoCTh, 3TO

MOTPEIIHOCTD, KOTOpPasi 3aBUCHUT OT 3HAYCHUs (pa3Mepa) U3MepsieMOil BETMUNHBI

MOrpCIIHOCTb, KOTOpas IMpUu MOBTOPHBIX U3MCPCHUAX OI[HOI\/JI U TOH K€ BEJIMYUHBI B OANHAKOBBIX
YCIIOBUSAX MOXKET U3MEHSITHCS 110 BEJIMYMHE U 110 3HAKY

MOrpeIrHOCTb U3MEPCHUA O6y0JIOBJIeHHa$I N3MCHCHHUEM H3MepﬁeMOﬁ BCJIMYMHBI BO BpDEMCHHA

6). HononautenbHas norpemuocts CU, aTo

norpeumHocth CH, Bo3HMKaIOIIas W3-32 U3BMEHEHUS! U3MEPSAEMON BEIMYMHBI BO BPEMEHH

norpemHocTh CU, BO3HHMKawIIas #3-3a BBIXOAA KaKOW-TMOO BIMSIONICH BEITWYHHBI 3a
HOpMaJIbHbIE TPAHUILIbI

norperntHocTh CU 1ipu HOpMaIbHBIX YCIOBUSIX SKCILTyaTaIlluu

norpemrHocTh CU B peanbHBIX yCIOBUAX SKCILTyaTalluu

7). BennuuHa nonpaBky, BHOCUMOH B pe3ybTaT U3MEPEHUs paBHA
BEJIMYMHE CIIY4aiiHOM COCTaBIISAIOIIEH ITOIPEITHOCTH

BEJIMYNHE CUCTEMATUYECKOM COCTABIIAIOIIEH TOTPEITHOCTU
BEJIMYMHE TTOTHOM MOrp€IIHOCTU U3MCPCHUA

8). Ilpu u3smepeHnn HanpsKEHHs MUJIIMBOJIBTMETP Kinacca TouHocTH 1,0 ¢ mpenenom mkans! 100
MB noka3zan 50 MB. Onpenenuts norpemHocTs n3MEpeHHs.

0,5 MB

1,0 MB

2,0 MB

9). IIpu n3mepenuu emroctu usmepurenb RLC kmacca tounoctu 2,0/0,5 ¢ mpenenoM u3MepeHus
160 n® noxa3zan 80 n®d. OnpeaenuTs NOrPEIIHOCTh U3MEPEHHUSI.
4 n®
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1,6 n®
2 n®

10). Uemy paBHa abCOIIOTHASI MOTPEITHOCTh JUCKPETHOCTH IIU(GPOBOTO U3MEPUTEIHHOTO TTprbopa
C paspemiaroieil cnocooHoCThI0 AXKB

AXKB

AXxB/N6

AXxB/N12

11). Ilpu n3mepenuu pazHoctu (a3 currason dazomerp ¢ npenenaom mkanbl 180° mokazam 135°.
W3 macnopTHBIX AaHHBIX NMPHOOpa U3BECTHO, YTO OCHOBHAS MOTPEIIHOCTh cocTaBisieT =1 % or mpexena
mKaibl = 1°. OnpeaenuTs NOrpeHoCTh U3MEPEHUS

1,8°

2,8°

2,35°

12). Ilpy KOCBEHHOM H3MEpPEHHH CONPOTUBICHUS B COOTBETCTBMHM ¢ 3akoHOM Oma R=U/I
nonydeHo U= (30+0,4) B, 1=(0,1£0,001) A. OnpenenuTs pe3yiabTaT U MAKCUMAJIbHYIO IOTPEIIHOCTH
M3MEpEHUsl.

300 Om; 5,5 Om

300 Om; 7,0 Om

300 Om; 6,3 Om

13). Ecnu npeacrout usmeputs Hanpsbkenue 220 B ¢ morpemHocTsio He npesbiatonieit +1 %,
TO JUIs 3TOM L1eJIM He0OXOAUMO B3sITh BOJIITMETP ¢ Ipeaenom mikaisl 300 B u knacca Tounoctu

1,0/0,5

1,5

0,6

14). B uem cytb pabOTHI CPEJCTB M3MEPEHUs, MOCTPOSCHHBIX MO METOAY YPaBHOBEIIMBAOIIETO
npeoOpa3oBaHus

MPOU3BOJUTCS CpPaBHEHHUE W3MEPSEMON BEIWYUHBI C U3BECTHOM 0Opa3loBOM BEIUYMHOM,
cO3J1aBaeMoil L1eTnbi0 00paTHON CBsA3U MpUbOpa

nocjeaoBaTenbHas JIMHEKa M3MEpPHUTENbHbIX IpeoOpa3oBaTesiell BBIMOIHSIET HaJl U3MepsieMOn
BEJIMYMHOM Onepaiiu, He0OX0AUMBIE TS TOIy4eHHs pe3yabTara

pe3ynbTaT M3MEPEHHs MOJIy4yaroT MPH CHEHUAIbHON MpOrpaMMHON 00paboTKe IHMCKPETHBIX
BBIOOPOK M3MEPSAEMOI BETUUHHBI

15). Kak pabotaroT unudpoBble U3MEPUTETN PA3THMUHBIX (GU3UUYECKUX BEUYMH , UCIIOJIb3YIOIINE
METO/]I BpEMSI-UMITYJIbCHOT'O IIpe0Opa3oBaHus

u3MepseMasi BeJIMunHa MpeoOpas3yeTcst B YaCTOTY CUETHBIX MMITYJIBCOB U MOJICYUTHIBAETCS YHCIIO
3TUX UMIYJIbCOB, BOIIEIUINX B U3BECTHBIN MHTEPBAJI BpEMEHU

u3MepseMas BeIMYMHA IpeoOpa3yeTcss B HUHTEpPBAJ BpPEMEHM, MHTEPBAJ 3aroJIHACTCS
BBICOKOCTAOMJIbHBIMHM CYETHBIMU UMITYJIbCAMH, YUCJIO KOTOPBIX MOACUNTHIBAECTCS

u3MepseMasl BeIMYMHa MpeoOpasyercs B UIUTENBHOCTh MMIYJIbCOB U IOACYMTHIBACTCS YHCIIO
3TUX UMITYJIBCOB, BOIIEIIINX B U3BECTHBIN MHTEPBAJI BpEMEHU

16). biok B cTpykTypHO# cxeme 1udpoBoro uameputenasHoro npudopa (IIUII), onpenensrommit
€ro CYIIHOCTb Ha3bIBacTCs

YCTPOMCTBOM YIPABIICHUS

1IU(POBBIM OTCYETHBIM YCTPOHUCTBOM

aHajoro-nmu¢poBsIM MpeodpazoBareneM

YCTPOMCTBOM CpaBHEHUS
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17). lpuamun aeicTBus udpoBOTro 4acToTomMepa

MOJICUET MOMEHTOB IMEpeXoJa M3MEPSEMOro CHUTHajla 4Yepe3 HOJIb 32 U3BECTHBIM HHTEpBal
BPEMEHHU

BBIJICTICHHE KOJeOaTebHON cucTeMoi ((GUIbTpoM) MepBOil rapMOHUKU mpeobOpa3oBaHus Dypwe
OT U3MepsIe6MOro cUrHasia

MO/ICUET YKCJIA MEPUOI0B U3MEPSEMOT0 CUTHAJIA 32 U3BECTHBIA MHTEPBAJI BPEMEHHU

18). BeruncnurenbHble aHAIM3ATOPHI CIIEKTPa CUTHAJIOB UCIIOJIB3YIOT
npeodpazoBanre Oypbe OT U3MEPSIEMOT0 CUTHaJIa

npeoOpa3oBanue Jlamnaaca OT U3MEPSIEMOT0 CUTHajIa

npeoOpazoBanre Oypbe TUCKPETHBIX BEIOOPOK U3MEPSIEMOr0 CUTHAJIA

19). IToBepka pabdounx CU, 3to:

COBOKYITHOCTh ~ ONEpPAlWid, BBIMOJIHAEMBIX C MEIbI0 MOATBEpKICHUs cooTBeTcTBUs CU
METPOJIOTHYECKUM TPEOOBAHHSIM

COBOKYITHOCTH OTICpaIliii, BBIMIOJHSAEMBIX C IEIbI0 OINPEACICHUS JCHCTBUTEIBHBIX 3HAYCHHUN
METPOJIOTHYECKUX XapakTepuctuk C1U

COBOKYITHOCTh ~ ONEpAlldid, BBIMOJIHAEMBIX C IEIbI0 MOATBepXkAcHHUS coorBercTBus CU
TpeOOBAHUSAM TEXHHUECKUX PETJIAMEHTOB

20). B cdepax rocymapcTBeHHOTO perynupoBaHus obecriedeHus enunctsa usmepenuii (I'POEN)
MOTYT IPUMEHSTHCS

tonbko CHU , mporeaiime mnoBepKy

tosibko CU, mpomieniie kaimOpoBKy

CH, nporieniirie Uiy MOBEPKY, UIH KATUOPOBKY

CH, npomenime npoueaypy yTBep:KACHUs THITA

14.1.2. TeMbI KOHTPOJIBbHBIX padoT
Tembl KOHTPOJIBHBIX padoT (1o 0,5 yac):
1).Meroandeckue cucTeMaTHYeCKHe MOTpentHOCTH. BBeneHne monpasox.
2).IlorpemHocTu cpeaAcTB U3MEPEHUSI.
3). O6paboTKa pe3ynbTaTOB MHOTOKPATHBIX PABHOTOYHBIX U3MEPEHUH.
4). O0paboTKa pe3ynbTaTOB KOCBEHHBIX U3MEPEHUII.

Tembl KOHTPOJIBHBIX padoT (o 1 gac):
1). Metponoruueckoe obecrieueHue (obecreueHrne eJuHCTBA U3MEPECHHUI).

14.1.3. TembI OIPOCOB HA 3aAHATHAX
OCHOBHBIE TEPMHUHBI 1 TOHATUSL METPOJIOTHH.
Krnaccudukanus morpemnrHocTei.
O06paboTka pe3yabTaToOB U3MEPEHHH.
Metoap! 1 TpUOOPHI st U3MEPEHHH (PU3NIECKUX BEITMUNH.
OCHOBBI METPOJIOTHYECKOT0 00eCeueHUs] U3MEPEHUH.

14.1.4. Tembl 1200paTOPHBIX PadOT
I/I3MepeHHe COIIPOTUBJICHUA HA ITIOCTOSIHHOM TOKE.
[TpuMmeHeHue IeKTPOHHOTO ocuuyuiorpada Ass UCCIEAOBAHUS AIEKTPUUECKUX CUTHAIIOB.
UccnenoBanue mudpoBoro BOJIbTMETPA C BPEMS-UMITYJIbCHBIM MTPE0Opa30OBaHUEM.
W3mepenue pazHoCcTH (a3 MEKTPUUECKUX CUTHAIOB.
[ToBepka CU.
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14.1.5. 3auér
3a4eT BBICTABIIAETCS MPU BBHINOJIHEHHH HA MOJOXKUTEIBHYIO OIIEHKY 5-TH KOHTPOJBHBIX paboT U
BBINOJIHEHUH M 3aIIuTe 3-X JabopaTopHBIX paboT mpu Habope He MeHee 60 OanoB B PEHTHHIOBOM
cucteMe. 3adeT Ui HEYCIEBAIOMIMX CTYJCHTOB 3aK/IIOYAETCSl B YCHECIITHOM MOBTOPHOM BBINTOJHEHUH
YKa3aHHBIX BBIIIE KOHTPOJIbHBIX 33aHUH.
KOHTPOJIBHBIE BOIIPOCHI
10 JUCUUIUINHE «METPOJIOTHS U PAAUOU3MEPEHHS ».

1. Knaccudukanus nuzmepennii. IsmepeHus npsiMbie, KOCBEHHBIE, COBMECTHBIC M COBOKYITHBIE.

2. Knaccudukanus metonoB u3mepeHuss ®B. Merton HeEmocpenCTBEHHOW OLIGHKH W METOJI
CPaBHEHUS C MEPOU.

3. Kimaccudukanus cpeacts namepenuii. MIx xapakTepUCTHKHY.

4. Knaccuukanus morpemHocTei.

5. CucremaTr4ecKue MOrpeiHoCTH. MeTo ikl 0OHApYKEHUS, METOAbl UCKITIOUCHHUS.

6. CimyuaiiHble IOTPEIIHOCTU. 3aKOHBI PACIPEIEIICHUs, TOUEUHbIE OLIEHKH.

7. CTaTUCTUYECKHE OIICHKH CIIy4alHbIX morpemsocre. OnpeneneHue JTOBEPUTEIBHOTO
MHTEpBaJla IOTPEIIHOCTEH.

8. IlpaBuna cyMMUpOBaHHS MOTPEIIHOCTEH (HEUCKIIOUEHHBIE OCTAaTKH CHCTEMaTHYECKHX
[IOTPEIIHOCTEN U CIIy4alHbIEe TOIPEIIHOCTH).

9. IorpemHoctu cpeacts usmepenus (CH), Buasl ux HopMupoBanus. O6paboTka pe3yabTaToB
MPSIMBIX OJTHOKPATHBIX U3MEPEHUH.

10. Onpenenenue pe3ynbTaTa U MOTPEUIHOCTA KOCBEHHBIX H3MEPEHUH.

11. O6paboTka pe3yabTaTOB MPSIMbIX MHOTOKPATHBIX PAaBHOTOYHBIX M3MepeHU. VneHTuhuKams
3aKOHa pacrpeaeneHus ciydainoil ennuunbl. Kpurepuii [lupcona.

12. Knaccupukamuss TUPPOBBIX HU3MEPUTENBHBIX  yCTPOHCTB. OCHOBHBIE XapaKTEPUCTUKU
U (POBBIX YCTPOICTB.

13. BonbTMeTpbl NOCTOSIHHOTO HanpsbkeHus. KommneHncaropsl.

14. BonsTMmeTpbl mnepemeHHoro HampsbkeHus. Kraccuduxamus. OOo0OmIEHHBIE CTPYKTYpHBIE
cXxeMbl. BUJIbI JE€TEKTOPOB.

15. LudgpoBbie BOIBTMETPHI C BPEMS-UMITYJILCHBIM MPeoOpa3zoBaHUEM.

16. LudpoBbie BOIBTMETPHI, HCIIOJIB3YIOIINE METO/T ABOWHOTO HHTETPUPOBAHHSL.

17. LudgpoBbie HHTErPUPYIOLIUE BOIBTMETPHI (C YACTOTHO UMITYJIBLCHBIM ITPEO0Opa3OBaHUEM).

18. IludpoBbie BOJBTMETPHI YPaBHOBEIITHUBAIOIIETO MPEOOPa30BaHUS.

19. CtpykTypa ¥ NPUHIMI JEHCTBUS YHUBEPCAIBHOTO IEKTPOHHOTO ocruiiorpaga. OCHOBHBIE
XapaKTepUCTHKU ocuuuiorpada.

20. Ocwnorpaduyeckue MEeTo bl M3MEPEHUs MapaMeTpoB cUrHayoB. [lorpenHocTy n3MepeHui.

21. ludposbie 3ar1oOMUHAIOIINE OCITUILIOTPAdHI.

22. Hugpossie yactoTromMepsl. M3mMepeHre BpeMEHHBIX HHTEPBAJIOB.

23. lludpossie pazoMeTpsl ¢ BpeMsi- UMITYILCHBIM MPE0Opa3oBaHUEM.

24. MocToBble METO/1bl U3MEpeHUs apameTpoB neneil. Buasl mocto. Mx ocobennoctu. Obnactu
MIPUMEHEHUS.

25. IudpoBble u3MepUTENH MapaMeTpoB Lemneil (C NpeABapUTEIbHBIM NpeoOpa3oBaHHEM
napaMerpa B HalpshKeHHE, C BPEeMsI-UMIYJIbCHBIM IpeoOpa3oBaHHEM, C NPUMEHEHHEM METOo/a
aMIIepMeTPa-BOJIBTMETPA).

26. IlanopamHbIEe U3MEPUTETU aMIUTUTYIHO-YACTOTHBIX XapaKTEPUCTHUK LIECTIEH.

27. I3aMepeHne MOIIHOCTH CUTHAIIOB (B ToM uuncie nHa CBY).

28. .AHanmu3 creKTpa CUrHaJIOB (TIOCJIEeI0BATENbHBIN U MapaJuIebHbIN aHAIN3)

29. Aromarm3zanus uszMepeHuil: Mukponponeccopusie CU, MHPOpMaLMOHHO-U3MEPUTEIbHBIE
CUCTEMBI.

30. Metponoruueckoe obecnieuenue umepenuin (MO). Metponoruueckue cmyx0bl. Cocras,
3aJ1a4M, MOJIHOMOYHS CITYKO.

31. Cuctema nepenaun pazmepon equHul] ®B padounm CHU. 3TanoHbl, TOBEPOUHBIE CXEMBI.

32. TloBepka u kanubposka CH.
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14.1.6. Tembl caMOCTOSAITEIbHOM PadOTHI

— Obecneuenue equHcTa uamepenuit (chepst 'POEU, popmbl TPOEU; obs3atensHbie
TpeboBanus Kk m3mepenusm, CH, stanonam, enuannam ®B; MeTponornueckue ciry>k0bl; OCHOBBI
METPOJIOTHYECKOTO 00ecTieyeHHsI U3MEPEHUH )

' | Cuctema BocnipousBeieHus eauHuil @B u nepegaun ux pasMepoB pabouuM cpeacTBaM U3MEPEHUS;
ATaJIOHBI; IOBEPOYHBIC CXEMBI; MOBEepKa U Kamoposka CH

T] Enunnusl @B. Mexnynapoanas cuctema equnui (cucrema CH).

" | ITonoxenus 3akona P® "O6 obecneueHun eauHcTsa u3mepenuit”. Chepst 'POEN.

" | OCHOBBI METPOJIOTMUYECKOr0 00eCIeUEeHHUSI.

| O6s3arenbHble TpeboBaHus K uamepeHusM, CH, MeToukaM BITIOTHEHUS U3MepeHuid, euaniiam OB.
' | IoBepxka u kanubpoBka CH.

| Cucrema BocnipousBeaeHus enunull @B u nepenaun ux pazmepa padouum CH. 3tanoHbl, BUabl 3TAJIOHOB.
7] .ABTOMaTH3alHs U3MEPEHUA.

"] DIEKTpOMEXaHNYECKHE U3MEPUTEIbHBIE TPUOOPBI.

[ I3MepuTenbHbIe TEHEPATOPHI

7] U3smepenue ko3(ppuiiMeHTa rapMOHUK (HETMHEHHBIX HCKaKEHUH )

L] M3mepenue AUX.

| .BpluncnuTenbHbIE aHAJIN3AaTOPbI CIEKTPA.

| U3mepeHue napaMeTpoB CI0KHBIX (MOAYIUPOBAHHBIX) CUTHAIOB

| U3mepeHue XxapaKTepUCTUK Cly4yallHbIX CUTHAIOB

"1 OcobeHHOCTH U3MEpPEeHUH TapaMeTpoB Lienel U XapakTepucTuk curHaaos Ha CBY

14.2. TpeGoBaHuA K OLIEHOYHBIM MATEPHAJIAM JIJISl JIUI ¢ OTPAHHYEHHBIMH BO3MOKHOCTSMHU
310POBbSI H HHBAJINI0B
Jns nui ¢ OrpaHUYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbS M HHBAIUAOB IPEIyCMOTPEHBI
AOIOJIHHUTECIIBHBIC OIICHOYHBIC MAaTCpHaJIbl, IICPCUYCHDb KOTOPBIX YKAa3aH B Ta6JII/ILI€ 14.
Tabnuma 14 — JlononHurtenbHble MaTepUabl OLCHUBAHUS JJIS JIMIl C OTPAaHMYEHHBIMH BO3MOXKHOCTSMU
3J10POBbs M UHBAJINIOB

Kareropun Buibl 1ONOTHUTENBHBIX OLIEHOYHBIX ®opMBbI KOHTPOJISI U OLIEHKH
o0yyaromuxcs MaTEpHaJIoB pe3yibTaToB 00yUeHUs

TecTbl, NMCbMEHHBIE CAMOCTOATEIbHBIE
paboThI, BOMPOCHI K 3aUeTy,
KOHTPOJIbHBIE PaOOTHI

C HapyuieHusIMH
ciyxa

[IpenMymecTBEHHO MUCHMEHHAS
poBepKa

C napymenusmu | CobeceioBaHue 10 BOIIpocaM K 3aueTy, | IIpenmyriecTBeHHO ycTHas MpoBepKa

3pEeHUs OIpOC IO TEPMHUHAM (MHIMBUYaIbHO)

C HapyuieHusIMH Pemenne quCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTpOJIbHBIE pa0OThI, MUCbMEHHbIE | [IpeumyiecTBEeHHO TUCTAHIIMOHHBIMU
JBUTATEJILHOTO CaMOCTOSITeNIbHbIE paOOTHI, BOIIPOCHI K METOJaMU

amnmapara 3auery

C orpannuenusmu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSTEbHbBIE [Ipenmy1iecTBEHHO IpOBEpKa
00IIeMeTUIINHCKUM paboThI, BOMPOCHI K 3aUeTy, METOJIaMHU UCXOASI U3 COCTOSHHUS
MOKa3aHUsIM KOHTPOJIbHBIE pa0OThI, YCTHBIE OTBETHI | O0YYaroIIerocsi HA MOMEHT ITPOBEPKU

14.3. Meroanyeckue peKOMEHAAIMH 110 OLCHOYHBbIM MaTepHAaJIaM JIs UL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMHU 310POBbSI 1 HHBAJIHI0B
Jnsg nui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbS. M HWHBAJIUAOB TMpeIycCMaTpUBAaeTCs
nocTynHas popMa npeaocTaBIeHHs 3a/JaHU OLIEHOYHBIX CPEJICTB, @ UMEHHO:
— B I€YaTHOU (opme;
- B [I€YaTHOH QopMe ¢ yBeIHMUEHHBIM HIpU(TOM;
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- B ()OpME IIEKTPOHHOTO JOKYMEHTA;

- METOJIOM YTCHHUSI aCCUCTEHTOM 3aJ[aHus BCIYX;

- NPEOCTABIICHHUE 3aJaHHS C HCIIOJIb30BAaHHEM CYPIOTIEPEBO/IA.

JlumaM ¢ OrpaHUYEHHBIMH BO3MOXXHOCTSIMH 3/I0pPOBBSI M MHBAJIMIaM yBEIHMYMBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIBHBIC BOMPOCHL. /[l Takux OOydYarolMXcs NpeaycMaTpHUBaeTCs
nocTymHas popMa mpeocTaBlIeHHsI OTBETOB HA 3a]aHUsI, 2 UMEHHO:

- MUCHhMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIL30BAHUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouenypa oOlLEHMBaHHS pE3yJIbTaTOB OOYYCHHS JIMI[ C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH
3I0POBbSI ¥ MHBAJIMJIOB I10 JHUCIUILUIMHE MPEIyCMAaTPUBACT NpEAOCTaBlieHue HH(pOpMaruu B ¢Gopmax,
aJIalITUPOBAHHBIX K OTPAaHHYCHUSM UX 3JJ0POBbS U BOCIPUATHSI HH)OPMALIUH:

JIJ1s1 JIM1 ¢ HAPYIIEHUsSIMH 3PEeHHUsI:

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA,;

- B IICUaTHOHN (OpME yBETUUCHHBIM MIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIIEKTPOHHOTO JJOKYMEHTA;

- B IIEYAaTHOH (opme.

J1J1s1 JIMIL ¢ HAPYIIEHHSIMH ONOPHO-IBUTATEJbHOI0 anmnapara:

- B (hOpMeE AIIEKTPOHHOTO JJOKYMEHTA;

- B [I€YaTHOH opme.

[lpr HEOOXOMUMOCTH Ui JIMI] C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbSI U HMHBAJIH]IOB
IpoILIeAypa OLICHUBAHUS PE3yIbTaTOB 00YYCHHSI MOXKET IIPOBOJUTHCS B HECKOJIBKO ATATIOB.
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