MHUHHUCTEPCTBO OFPA3BOBAHUS U1 HAYKHW POCCUMCKOM ®EJEPAIINN
®denepalibHOE TOCYIAaPCTBEHHOE OIIKETHOE 00pa30BaTe/IbHOE YUPeKIeHHe BhICIIEro 00pa3oBaHusl

«TOMCKHUM TOCYIAPCTBEHHBIV VHUBEPCUTET CUCTEM
VITPABJIEHUS U PAJTUOJIEKTPOHUK»
(TYCYP)

HTYOYR i cnaprameim o
“f UNIVERSITY Jupekrop nenaprameHTa 00pa3oBaHUs

JosyreasT NOANHCA ANEKTROHHOA NOLNHCED

Ceprugamar; 1obcfala-5tat-4i45-aefl-5584d2fdaE20
Brageney: Tooan Masen [onmoses

LeacTaarenes: ¢ 19.01. 2016 na 15.09.2019

PABOYAA [TPOI'PAMMA JITUCHUTIJIMHBI
MeTtpoJiorusi ¥ TeXHH4YeCKHe H3MepeHus

YpoBenb 00pazoBaHus: BbIcIIee 00pa3oBaHue - 0aKkajJaBpuaT

Hampanenue noaroroBku / cnenuaabHOCTh: 11.03.04 Jj1eKTPOHMKA U HAHODJIEKTPOHUKA
HanpaenenHocts (mpoduis) / cnenuanm3anys: [IpoMbInLieHHAS 3JIEKTPOHHKA

®opma 00ydeHus: 3a04HAsA

®axynsreT: 3MB®, 3a0uHblil 1 BeyepHuii pakyabTeT

Kadenpa: [Ip3, Kadeapa npomMbInjieHHOH JIeKTPOHUKH

Kypc: 3, 4

Cemectp: 6, 7

Y4eOHsbIii man #Habopa 2015 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunapl yueOHOM esTeIbHOCTH 6 cemecTp 7 cemecTp Bceero Enunuiet
1 | JIexknuu 4 0 4 JacoB
2 |IIpakThueckue 3aHATHS 2 2 4 4acoB
3 |JIaGopatopHbie pabOoThI 0 8 8 4acoB
4 | Bcero aymuTOpHBIX 3aHATUN 6 10 16 4acoB
5 | CamoctosiTenpHas paboTa 30 89 119 4acoB
6 | Bcero (6e3 ax3amena) 36 99 135 JacoB
7 | IloaroroBka M cl1adya 3K3aMeHa 0 9 9 4acoB
8 | OOmias TpyI0eMKOCTb 36 108 144 4acoB
4.0 3.E.

KonTponbeHbie paboTsl: 7 cemectp - 1
DK3aMeH: 7 ceMecTp

Tomck 2018
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PilCC.\l()TpCH&l 158 ()ﬂ()(’)pCHll Ha 3aC€IaHuun Kil(t)ﬁ;{pbl
nporokot Ne 15 ot « 19 » 6 2018 1
JINCT COI'NTACOBAHUA

Pabouas mporpamma IUCHMITIMHBI COCTaBJI€HA C y4eToM TpeOOBaHMH (enepaibHOro0 rocynap-
CTBEHHOTO 00pa30BaTeNbHOTO CTaHjaapra Beicuiero obpazoBanus (PI'OC BO) mo HampaBieHHIO MOITO-
ToBKH (cnernuanbHocTH) 11.03.04 DnexTpoHMKa M HAaHOZJIEKTPOHUKA, yTBepxaeHHoro 12.03.2015 rona,

paccmotrpeHa u ofoOpena Ha 3acemanuu kKadeapsl KCYIT «  » 20 roma, MPOTOKOI
No

Pazpaborunku:

Accucrent kad. KCVYII K. K. XXapos

Houent xad. KCVYII B. ®. Otyanko

3aBenyrouuii oobecneunBaroeit kad.
KCVYII 10. A. llypeirun

PaGouas nmporpamma JUCIUTUTMHBI COTIIACOBaHA ¢ (PaKyIBTETOM M BBITYCKArOIIEH Kadeapoii:

JHexan 3uB® . B. Ocumnos
3aBemyromnIuii BeITTyCKaromien kad.

IIp> C. I. Muxans4eHKo
OKCIEPTHI:

[Ipodeccop kadeapsl kKOMIBIOTEP-
HBIX CUCTEM B YIPABJICHHH U IPOCK-

tupoBanuu (KCVYII) B. M. 3r03bK0B
[Tpodeccop kadeapb TPOMBIIILICH-
HoMi anexrponuku (I1p3) H. C. Jlerocraes
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1. Henn u 3a1a9i THCHUILIMHBI

1.1. Hean 1M CcUMIIHHBI
enwto nucuurmuabl "Metponorus u Texaudeckue uzmepenus” (MuTH) sBisercs oOyueHue cry-
JIEHTOB OCHOBAM METPOJIOTHYECKOTO 00ECIIEYeHHUs] COBPEMEHHOM HAYKU U TEXHUKHU.

1.2. 3agaun IMCUMILVINHBI
—  OCHOBHBIMH 331a9aMH JUCIUTUIAHBI SIBIISIETCS U3YYCHHUE TEOPETUICCKIX OCHOB METPOJIOTHH,
MOJOXKEHUH TEOPUH MOTPEUIHOCTEH, COBPEMEHHBIX METOJIOB U CPEACTB U3MEPEHUS (PU3MUECKUX BEJTMUNH,
croco0oB 00pabOTKU Pe3yIbTaTOB U3MEPEHHIA.

2. Mecrto aucunmimabl B ctpykrype OITIOIT
Huctumuaa «Metposnorus u texaundeckue uamepenus» (b1.b.14) ornocutes k 61oky 1 (6azoBas
4acTh).
[IpenmiecTByOMMMHI AUCHUIUIMHAMU, (OPMUPYIOLIMMH HadaJlbHbIE 3HaHUS, ABIsA0TCA: Martema-
THKa, Ou3uKa.
[TocneayromumMu TUCHUIUIMHAMU SABJSIOTCA: 3allUTa BBIMYCKHOM KBalU(UKALMOHHONW pabOThI,
BKJIIOYasl IOATOTOBKY K MPOLEAYPE 3aIIUThI U IPOLEAYPY 3aluThl, [ [peaanuniaoMHas npakTuka.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIINHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIECAYIOIIUX KOMIIETEHIIUH:

—  OIIK-5 criocoGHOCTBIO UCTIONIB30BaTh OCHOBHBIE TIPUEMBI OOPAaOOTKH M MPEACTABICHHUS JKC-
MEePUMEHTAJIbHBIX TaHHBIX;

—  OIIK-7 ciocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHIICHIIMU PAa3BUTHUS SIIEKTPOHHUKH, U3ME-
PUTENHHOM W BBIYMCIUTEILHON TEXHUKH, HMHPOPMAIMOHHBIX TEXHOJOTHH B CBOEH MpodecCHOHaIbHON
NeSITeTTbHOCTH;

— TIK-1 cmocoOHOCTBIO CTPOUTH MPOCTEHIIINE (PU3HMUECKUE M MaTeMaTHIECKHEe MOJAEIN TPHoOOo-
POB, CX€M, YCTPONCTB M yCTAHOBOK JJIEKTPOHUKH W HAHODJIEKTPOHHUKH PAa3INYHOTO (DYHKIIMOHAITBLHOTO
Ha3HAu€HUs, a TaK)Ke MCMOIb30BaTh CTAaHAAPTHHIE MPOTrPaMMHbBIE CPEACTBA UX KOMITBIOTEPHOTO MOJIENIHU -
pPOBaHMUS;

B pesynbrare nu3ydeHus JUCIUILIMHBI 00yUYaOIIUICs TOJKEH:

— 3HATh TEOPETHYECKHE OCHOBHI METPOJIOTMU U TEOPHUHU IMOTPELIHOCTEH, OCHOBHBIE METOABI U
cpeacTBa u3MepeHus: GU3NYECKUX BEIUYUH.

—  YMeThb ONpEAEIUTh MOTPEUIHOCTh HCIOIb3yEMBIX CPEICTB U3MEPEHHs], METOI0B U3MEpPEHHS;
CBECTHU MOTPELIHOCTH U3MEPEHUS K MUHUMYMY.

— BJAaJeTh METOJaMH 00pa0OTKH U OIIEHKH IMOTPEITHOCTH PE3YJIETaTOB U3MEPECHUH.

4. O0beM TUCHUILINHBI U BUAbI Y4e0HO# padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI cOCTaBIsgeT 4.0 3a4eTHBIX €IUHUIIBI U MIPE/ICTABICHA B Ta0JIH -

e4.1.
%a@mua 4.1 — TpynoeMKOCTb JUCHHUILINHBI
Bunbl yueOHOM AesITEIBHOCTH Bcero uacos Cemectpsl
6 cemecTp 7 cemecTp
AynuTopHbIe 3aHATUSA (BCETO) 16 6 10
Jlexnuu 4 4
[IpakTuueckue 3aHATUS 4 2 2

JlabopartopHbie pabOTHI

CamocrosiTenbpHas paboTa (Bcero) 119 30 89
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM 8 0 8
paboram

[ToaroroBka k 1a0opaTopHBIM paboTam 8 0 8
CaMocTosTeNnbHOE N3yUEHUE TEM (BOIIPOCOB) 89 26 63

TEOPETUYECKOH YacTu Kypca

CornacoBaHa Ha noptane N2 32455 3



[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 4 4 0
CeMUHapam

BeInosnHeHne KOHTPOJIBHBIX paboT 10 0 10
Bcero (0e3 ax3amena) 135 36 99
[ToaroroBka u caua sK3amMeHa 9 0 9
OO01mmast TpyI0eMKOCTb, 4 144 36 108
3aueTHnie EanHuIie 4.0

5. Conep:xanne TUCUMILIIHHBI

5.1. Paznesnbl JMCHUIIIMHBLI M BUABI 3AHATHM

Paznensl AMCUMIIITMHBL U BUABI 3aHATUIN NpUBEACHBI B Tabmuie 5.1.
Tabmuua 5.1 — Pa3gensl QUCHUIINHBI U BUABI 3aHATHI

an (]
7 = = | 8 2 E
= = g < g 2 s 2
s < < < o 2 0
Ha3zBaHus pa3zenoB AUCIUTLTMHBI i 0 Q. a o 2 &5
= = g = S = g
o, < < o M Q=
= = O m & »5 S
6 cemecTp
1 O6paboTka pe3yabTaTOB H3MEPEHUH. 2 2 0 14 18 | OIIK-5, OIIK-
7, IIK-1
2 Metonbl U cpeacTBa u3MepeHus Gpusn- 2 0 0 16 18 | OIIK-5, OIIK-
YECKUX BEJIMYUH. 7, TIK-1
Hroro 3a cemectp 4 2 0 30 36
7 cemecTp
3 O6paboTKa pe3yabTaToB U3MepeHHi (7 0 2 4 49 55 | OIIK-5, OIIK-
ceMecTp) 7, IIK-1
4 Metonbl u3MepeHuit hru3nyeckux Be- 0 0 4 40 44 | OIIK-5, OIIK-
muavH (7 cemectp) 7, IIK-1
Hroro 3a cemectp 8 89 99
Hroro 8 119 135
5.2. Conep:xkanue pa3aejioB JMCHUUILIAHBI (110 JEKIUSIM)
ConepxaHue pa3enoB JUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabmuie 5.2.
Ta6muia 5.2 — ConeprkaHue pa3faenoB JUCHUIUIAH (IO JICKIIHSIM)
3 3 £
2 s 5
Z > 5
Ha3Banus pasnenon ConepxaHue pasiesnoB JUCIUIUIMHEI 110 JEKIHSIM zF &5
o E
X 2 =
& g g
= o
6 cemecTp
1 O6pabotka pesynsraroB  Knaccugukanuu BU0B U3MEPEHH, METOI0B U 2 OIIK-5,
U3MEPEHUM. cpencts usmepenuit (CH). OcHoBHBIE METpOIOrHYE- OIIK-7,
ckue xapakrepuctuku CH. OcHOBBI TeOpUH NOrpeni- IIK-1
Hocrei. Knaccudukanus norpemrnocteit. [1pasuna
cymMMHpoBaHus norpemHocteil. [Ipasuna npencras-
JeHus pe3yabprara uamepenus.O6padoTka pesynbra-
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TOB IPSIMBIX OJTHOKpPATHBIX U3MepeHuil. HopmMuponsa-
HHE OCHOBHOM U JIOMOJIHUTEIBHON MOTPEIIHOCTEN
CH. O6paboTka pe3ylbTaTOB MHOTOKPATHBIX PaBHO-
TOYHBIX U3MepeHui MnenTudukanus 3akoHa pacmnpe-
JICJICHUS OTIBITHBIX JJAHHBIX. YCTpaHEHUE MPOMaXOB.
O6paboTka pe3yIbTaToOB KOCBEHHBIX U3MEPECHHIM.

Hroro 2
2 MeTozbl U cpenicTBa O06001IeHHBIE CTPYKTYPHBIE CXEMbI H3MEPUTEITHHBIX 2 OIIK-5,
u3Mepenust puznyeckux | npubopos. [puHnmner mocrpoenus mudpossix CU. OIIK-7,
BEJIMYUH. MeToab! ¥ cpeicTBa UBMEPEHUST HANIPSKEHUS, TOKa 1 IK-1
MoiHocTH. M3Mepenune napamerpos nenei. Mccieno-
BaHue ¢opmbl curnana. Ocuuuiorpadudeckue uaMe-
peHus. MI3mepeHue 4acToThl, UHTEPBAJIOB BPEMEHU U
¢dazoBoro casura. Jlarauku.
Hroro 2
Hroro 3a cemectp 4
Hroro 4

5.3. Pa3aesibl TUCHUIVIMHBI M MEKIUCUMILVINHAPHBIE CBS3M ¢ 00ecneYuBAKIIMMH (TpeablTyIIUMHU)
U o0ecneynBaeMbIMU (MOCJIEAYIOINIUMH) TUCHHIIMHAMHA
Paznensl uCHUIUIMHBL M MEXAUCUUIUIMHAPHBIE CBSI3U C 00€CTEUMBAIOIIMMHU (TIPEABIAYIIMMH) U

obecreunBaeMbIMU (TIOCIEAYOIIMMU) AUCIUTUTHHAMH TIPEICTaBIeHBI B Tabnwuie 5.3.

Tabmuma 5.3 — Pa3iensl IUCIMITIMHBI U MEKIUCIUTUIMHAPHBIC CBS3U

HanmeHoBaHNue JUCHUILINH

Ne paznenoB qaHHOW MUCIMIUTAHEIL, 1711 KOTOPBIX
HEOOXOAMMO U3yUeHHE 00eCTIeUNBAIOIIUX U
o0ecrneynBaeMbIX JUCITUITIINH

1 2 3 4
[IpenmecTByronme JUCIUILIHHBI
1 Maremaruka + +
2 ®dusnka + +
[Tocnenyromume TUCIUTIITUHBI

1 3amuTa BBITYCKHOW KBaTH(PHUKAIIMOHHOHN pabo-
THI, BKJIIO4as IOATOTOBKY K MPOLICAYPE 3alUTHI U + + + +
MPOLIEYPY 3aTUTHI
2 IIpenaumioMHast mpakTUKa + + + +

5.4. CooTrBeTcTBHE KOMINIETEHIIMI, GOPMUPYEMBIX MPH U3YyYEeHUH TUCHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YYEHUHM IUCIUIUIMHBI, ¥ BHIOB 3aHATHN
MIPEICTABIICHO B Tabiuiie 5.4.
Tabnua 5.4 — CooTBETCTBHE KOMIIETEHIIUN, (POPMHUPYEMBIX NIPU U3YUYEHUH JAUCLUIUIUHBI, U BUOB 3aHS -

THH

Bunwl 3austuit

Komnierenrmmun
Jlek.

[Ipak. 3an
JIa6. pao.
Cam. pab

DopMbI KOHTPOJISI
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OIIK-5 + +

KonTponbeHhas pabora, Jk3a-
meH, KoHcnekT camomnoaro-
TOBKH, 3amuTa oruera, Ot-
4eT 1o JabopaTopHoi pado-
te, Onpoc Ha 3aHATHUSAX,
Tect

OIIK-7 + +

KonTponbHas pabora, Jk3a-
meH, KoHcnekT camomnoaro-
TOBKHM, 3amura ordeTa, OT-
YeT 1o JabopaTopHoi pado-
te, Onpoc Ha 3aHATUSAX,
Tect

[IK-1 + +

KonrtponwHas pabora, Dk3a-
MeH, KoncnekT camomnosro-
TOBKM, 3amura ordeTa, OT-
4eT 1o JabopaTopHOi pado-
te, Onpoc Ha 3aHATHUSAX,
Tect

6. UnTepakTuUBHBIE MeTOAbI U GOPMBI OPraHU3ANUM 00yYeHHUS
He nmpenycmorpeno PVYII.

7. JJaGopaTopHbie padoThI

HaumeHnoBanue nabopaTopHbIX padboT npuBeaeHo B Tabmauie 7.1.
Tabnua 7.1 — HaumeHnoBanue 1a00paTopHbIX paboT

3 =
2 ==
Z > 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHBIX padoT z &5
= | E:
2 o 2
= S
7 cemecTp
3 O6paboTka pe3ynbraroB | M3MepeHne conpoTHUBICHUH HA TTOCTOSSHHOM TOKE. 4 OIIK-5,
n3Mmepenuit (7 cemectp) Wroro 4 OIIK-7,
ITK-1
4 Metozas! n3MepeHui [IpumeHeHue MEeKTPOHHOTO ocHuuIorpada s uc- 4 OIIK-5,
¢u3nyeckux BenuyuH (7 | ciaenoBaHUs 3JIEKTPUUECKUX CUTHAJIOB. OIIK-7,
ceMecTp) Virtoro 4 IK-1
Hroro 3a cemectp
Hroro 8
8. lIpakTHYeckue 3aHATHSA (CEMUHAPHI)
HanmMeHnoBaHMe nMpakTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEIeHO B Tadmuie 8.1.
Tabnuna 8.1 — HaumeHOBaHME MPAKTHUECKHUX 3aHATUH (CEMUHAPOB)
3 3E
2 ==
Z > 5
HasBanus paznenos HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) z 2 5
= | ig
a S 2
= S
6 cemecTp
1 OGpabotka pesynsraroB |[lorpemHoctu CU. O6paboTka pe3ynbTaToB IpSIMbIX 2 OIIK-5,
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HU3MEPECHUM. OJHOKpaTHBIX U3MepeHui. CiydaiHble IOIPEIIHOCTH. OIIK-7,
Anroput™m 06pabOTKH Pe3yabTaTOB MHOTOKPATHBIX [IK-1
PaBHOTOYHBIX U3MEPEHHUHN.

Hroro
Hroro 3a cemectp
7 cemecTp
3 O6paboTka pesynbraroB | KocBeHHBIE H3MEpeHUs. AITopuT™M 00paboTKH pe- 2 OIIK-5,
u3Mepenuii (7 cemecTp) | 3yJabTaTOB OOBIKHOBEHHBIX KOCBEHHBIX U3MEPEHUI. OIIK-7,
Hroro TK-1

Hroro 3a cemectp

Htoro

9. CamocrosiTesibHas1 padora
Bunasl camoctosiTenbHO paboThl, TPYAOEMKOCTh U (pOpMUpyEeMble KOMIIETEHIIUU MPEICTABICHBI B
Tabimite 9.1.
Tabnuia 9.1 — Bugbl caMoCTosSITeIbHOM paboThl, TPYAOEMKOCTh M (HOpMHUpPYEMble KOMIETEHIHH

3 @]
4 e =
= 2 =
2 = =
) O =
Bunnr camocTosiTeILHON & > ©
HasBaHnus pasnenos z &5 @OopMBbI KOHTPOIIA
paboThI 4 S 2
= 2 s
& o g
= S}
6 ceMecTp
1 O6pabotka pesynbraroB |[loaroroBka k mpakTuue- 2 |OIIK-5, |KoHCHEeKT caMOIoAroToB-
U3MEPEHUN. CKHUM 3aHSATHSAM, CEMHUHA- OIIK-7, |xu, Onpoc Ha 3aHATUSX,
pam IIK-1 Tect
CamMocTosTeNnbHOE N3yUe- 12
HHE TeM (BOTIPOCOB) TEOpe-
TUYECKOHM 4acTu Kypca
Uroro 14
2 Mertozpl U cpencTBa ITonroroBka K nmpaxkTuye- 2 |OIIK-5, |KoHcnekT camoInoaroToB-
u3MepeHHs PU3NUYECKUX | CKUM 3aHSATHUSIM, CEMHHA- OIIK-7, |xu, Omnpoc Ha 3aHITHSX,
BEJINYVH. pam IK-1 Tect
CamocTosTeNnbHOE U3yUe- 14
HHE TeM (BOTIPOCOB) TEOpe-
TUYECKOM YaCTH Kypca
Hroro 16
Hroro 3a cemectp 30
7 cemecTp
3 O6paboTka pesynbraroB | Beimonmnenne koutpoisubix | 10 |OIIK-5, |3ammwra oTdera, Koncnekr
n3Mepenwii (7 cemectp) | pabor OIIK-7, |camMOmoAroToBKH,
CaMocTosTeTIbHOE U3yUe- 31 |IIK-1 KOHTpom’é{aﬂ p a6OTaj Or-
4eT 10 1JabopaTopHOil pa-
HUE TeM (BOIPOCOB) TEOpE- 6e (2[ OpaTopHOU P
TUYECKOM YacTH Kypca ore, lect
[TonroroBka k maboparop- 4
HBIM paboTam
OdopMmieHre OTYETOB 10 4
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nabopaTopHBIM paboTam

Uroro 49
4 Metozsl u3MepeHuit CamocTosTenbHOE U3yye- 32 |OIIK-5, |3amwura otuera, Koncnekr
¢busznueckux BenuyuH (7 | HHUE TeM (BOIIPOCOB) TEOpe- OIIK-7, |camomnoaroroBku, OT4er
ceMecTp) TUYECKOW YacTH Kypca IK-1 o nmaboparopHoii pabote,
Tect, Ok3ameH
[TonroroBka k 1aboparop- 4 ’
HBIM paboTam
OdopmieHre 0TU4ETOB 1O 4
nabopaTopHBIM paboTam
Hroro 40
Hroro 3a cemectp 89
[loaroroBka u ciava sk3a- 9 OK3amMeH
MeHa
Hroro 128

10. KypcoBasi padora (mpoekr)
He nmpexycmorpeno PVYII.

11. PeiiTuHroBas cucremMa JJisl OlleHKH YCIIeBAeMOCTH 00y4YAKOIIHXCS
PeliTuHroBast cuctemMa He UCTIOIb3YETCH.

12. YueOHO-MeTOoAUYecKOe U MHGOPMAIIHOHHOE O00ecneYeHHe TUCHUIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Oryanko B.®d. Mertponorus, cranmaptusanus W cepTudukanus: YdeOHoe mocodue. —
Tomck: ToMCKHiT MEXBY30BCKHI IIEHTP TUCTAHIIMOHHOTO 0OpazoBanus, 2010 — 208 c. (nanmuue B 6u0-
muoteke TYCVYP - 62 3x3.)
2. Merposorus u dMEKTPOPAAUOU3MEPECHHS] B TEIIEKOMMYHUKAIIMOHHBIX CHCTEMaX : YUYeOHHK
11t By30B. ; B. . Hedenor [u ap.] - M. : Beicmas mkona , 2005. - 598 c. (Hanuuue B 6ubmuoreke TY -
CVYP - 78 5k3.)

12.2. lonostHUTEILHAS JTATEPATYPA

1. Merponorus, crangapTusanus, cepTudUKanys U IeKTPOU3MepUTENIbHAs TEXHUKA: Y4yeOHoe
nocobue/ K. K. Kum, I'. H. Aaucumos, B.}O. bap6aposuy, b. . JlutBunos. - CIIb.:ITutep, 2006. - 368c:
wi. (Hanuuue B Oubnuoreke TYCVYP - 50 k3.)

2. DpacroB B. E. Merponorus, crangaptuzanus u ceprudukanus: YdyedHoe nocooue — Tomck,
N3n-Bo ToMCKOTO roCynapCTBEHHOIO YHUBEPCUTETA CUCTEM YIIPABICHUS M paguodIeKTpoHukH, 2005 —
266 c. (manmnune B oubmuorexke TYCVYP - 340 5k3.)

3. ®epepanbublii 3akoH "OO obecneueHun enuHcTBa HM3MepeHuil" or 26.06.2008 N 102-®3
[OnexkrponHblil pecypc] - Pexxum nocryna: http://www.consultant.ru/document/cons_doc LAW 77904/
(mara obpamenus: 20.06.2018).

4. @enepanbHblii 3aKkoH "O TexHHueckoM peryaupoBanuun” ot 27.12.2002 N 184-D3 [DnexTpoH-
HBI pecypc]| - Pexxum moctyma: http://www.consultant.ru/document/cons_doc LAW 40241/ (nara o6-
pamenusi: 20.06.2018).

5. OpactoB B.E., Cunopos [0.K., Otuanko B.® U3mepurenbHas TeXHUKA U JTaTYUKU: Y4eOHOE
nocooue. — Tomck: TMILJIO, 1999. — 178c¢. (nanuuue B oubnroreke TYCVYP - 63 5k3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYECKHE TOCOOHs
1. Ortyanko B. ®. O Y4eOHO-METOIUYECKHUI KOMIUICKT (y4eOHBIE METOAUYECKHE MOCOOUS IO
NPAaKTUYECKUM 3aHATHSAM, IO CAMOCTOSTEIBHON paboTe CTYAEHTOB, 110 J1a0opaTopHBIM paboTaMm) MO JTHC-
murmuHe MCuC — Tomck, 2012 [DnexrpoHHsiil pecypc] - Pexxum moctyma: http:/new.kcup.tusur.ru/
library/umk-metrologija-standartizacija-i-sertifikacija-fet (nara o6pamenus: 20.06.2018).
2. Oryanko B.®., Cunopos FO.K. — MeTtoauveckne yka3aHusi 1O BBIITOJHEHHIO JTA0OPaTOPHBIX
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pabor, — Tomck, 2016 [DnexrpoHHbI pecypc] - Pexum moctyma: http:/new.kcup.tusur.ru/library/
metodicheskie-ukazanija-po-vypolneniju-laboratornyh-rabot (nara o6pamenus: 20.06.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS IJIsl JIMI] C OTPAHNYEHHBIMH BO3MOKHOCTAMHU 310POBbS U
UHBAJIHI0B

Y4eOHO-METOAMYECKUE MaTePUAIIbl TSI CAaMOCTOSITEIBHON M ayTUTOPHON paboThl 00ydaroImuXcs
U3 YHCIa JIUI ¢ OTPAHMYEHHBIMA BO3MOXXHOCTSIMU 37IOPOBBSI U WHBAIHJIOB MPEIOCTABISIOTCS B (PopMax,
aIaNITUPOBAHHBIX K OTPAaHHYCHHSIM UX 37I0POBbsI U BOCIIPUATHUS HH(DOpMAIIHH.

JLst d1l ¢ HAPYLIeHUSIMH 3PEeHus:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEIMYECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B reyatHou (opme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU OMIOPHO-IBUTaTeJILHOIO annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

12.4. IlpodeccuoHa bHbIE 6a3bl JAHHBIX H HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI
1. www.consultant.ru

13. MarepuabHO-TEXHMYECKOE 00ecrevyeHue JUCHUILIMHBI U TPedyeMoe MPorpaMMHoOe
obGecrneuenue

13.1. O6uue TpeGoOBaHNS K MATEPHAJIBLHO-TEXHUYECKOMY M IIPOrPAMMHOMY 00eCIe4eHHI0
AUCHUITIIMHBI

13.1.1. MaTrepuajibHO-TEXHHYECKO€E W MPOrPaMMHOe o0ecniedeHne J1Jisl JeKIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX U MHAWBUYaIbHBIX KOHCYIbTALIUH, TE-
KYIIEr0 KOHTPOJIS U MPOMEKYTOUHOU aTTeCTAIlMU MCTOIb3yeTCsl ydeOHast ayIuTOPHs ¢ KOJTUYECTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 06opyaoBaHHAs JOCKOM M CTaHIApPTHOH y4ueOHOI mebenbro. MmeroTcs
JIEMOHCTPAIIMOHHOE 000pYI0BaHUE U YUeOHO-HAMIISAIHBIE TOCOOMS, 00€CTICUNBAIOIINE TEMATHUYECKUE HJI-
JIOCTPALMHU 10 JEKIMOHHBIM pa3ielaM TUCIUTUINHEL.

13.1.2. MarepuaJibHO-TeXHHYECKOE U POTPAMMHOE o0ecneyeHue ISl NPAKTHYECKUX 3aHATHIl
JlaGopaTopusi METPOJIOTUN M U3MEPUTENBHON TEXHUKU
yueOHasi ayIUTOpHsl 7Sl IPOBEACHUSI 3aHATUI MPAaKTUYECKOTO TUIIA, yueOHas ayTuTopus JUIsl PO -
BEJICHUS 3aHATHIA TaO0OPaTOPHOTO THUIA
634034, Tomckas obnacts, . Tomck, Bepmununa ynuia, n. 74, 212 ayg.
Onucanue uMeronierocs 000pyI0BaHUS:
- Ocmmnorpad ananmoroBsiit pupmsl INSTEK (4 mT.);
- Ocnorpad ungposoit INSTEK;
- I'eneparop curnanos tuna '3 (2 mrt.);
- I'eneparop curnanos tuna I'S (5 mr.);
- Hactoromep mudposoit U3-34;
- MunnmuBonsT™MeTp B3-38 (2 mit.);
- Usmeputens noopotHocTH E9-4;
- Usmepurens nobporHoctu E4-4;
- Usmeputens E12-1(A);
- U3mepurens E12-1;
- Hactoromep Y3-44 (4 mr.);
- 3mepurens RLC (2 wT.);
- U3mepurens E7-21;
- AMniepmetp-BoasT™MeTp-ommeTp ABO-5M (3 wt.);
- Moct P329 (2 mt.);
- Bonst™meTp cepun M (6 mit.);
- MlcTOUHMK TUTaHUA MTOCTOSTHHOTO TOKA (5 IIT.);
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- MlcTouHMK TUTaHUs TTIOCTOSTHHOTO TOKA IPOTPAMMHUPYEMBIi (2 IIIT.);
- Marasus conpoTuBienui (3 mr.);

- ['aneBaHOMETD;

- Bonstmerp @-204/1 (B makere, 2 mT.);

- ®azometp cepun D2 (4 wr.);

- I'eneparop-uactoromep AHP-1001;

- [lorenunomerp I1I1-63 (3 wrT.);

- denurens nanpsbxkenus JIH-1;

- Kommnexr cnenuanu3upoBaHHol yueOHON Me0eny;
- PaGouee mecto nmpenogaBarens.

[TporpamMHOe obecrieueHre He TpedyeTcsl.

13.1.3. MarepuajibHO-TeXHUYECKOE U NIPOrPAMMHOE o0ecrneuyeHue sl JJadopaTopHbIX padoT

JlaGopatopusi METPOJIOTUN M U3MEPUTEIBHON TEXHUKU

yueOHas ayqUTOpHsl 7Sl IPOBEACHHUSI 3aHATUI MPAKTUYECKOTO TUIIA, yueOHas ayTuToOpus ISl PO -
BE/ICHUS 3aHATHUHN JIAOOPATOPHOTO THUTIA

634034, Tomckas obnacts, . Tomck, Bepmununa ynuna, n. 74, 212 ayg.

Onwucanue uMeronierocs 000pyIOBaHUS:

- Ocmwmnorpad ananmorossiit pupmsl INSTEK (4 mT.);

- Ociutorpad ungposoit INSTEK;

- I'eneparop curnanos tuna I'3 (2 mrt.);

- 'eneparop curnanos tuna I'S (5 wr.);

- Hactoromep mudponoit U3-34;

- MunnuBonsrmetp B3-38 (2 wt);

- U3meputens nooporHocTu E9-4;

- Usmepurens nodporHoctu E4-4;

- Usmeputens E12-1(A);

- U3mepurens E12-1;

- Hactoromep U3-44 (4 mrt.);

- smepurtens RLC (2 mT.);

- U3mepurens E7-21;

- AMniepmetp-BoasT™MeTp-ommeTp ABO-5M (3 wt);

- Moct P329 (2 mt.);

- Bonst™meTp cepun M (6 mit.);

- McTouHnk nuTanus nMocToSHHOTO ToKa (5 1IT.);

- MlcTouHMK MTUTaHUs TOCTOSITHHOTO TOKA MPOrPaMMHUPYEMBIi (2 IMIT.);

- Marasus conportuBiieHui (3 1IT.);

- ['aneBanOMeETD;

- BonermeTp ®-204/1 (B makeTe, 2 mT.);

- ®azometp cepun D2 (4 wrt.);

- 'eneparop-uyacroromep AHP-1001;

- [Torenuuomerp I1I1-63 (3 mit.);

- Jlenurens Hanpsixenus JJH-1;

- Kommuiekt cienmanu3upoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[TporpamMHuoe obecrieueHne He TpedyeTcsl.

13.1.4. MaTepuaJIbHO-TEXHHYECKOE M IIPOrPaMMHOe o0ecIiedeHne VI CaMOCTOATEILHOH padoThl
s camocTosTeNnbHOM paboThl MCMONB3YIOTCA y4eOHbIE ayIUTOPUM (KOMIIBIOTEPHBIE KJacchl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, . Tomck, Jlennna mpocnexr, a. 40, 233 ayx.;
- 634045, Tomckast ob6nacTb, . Tomck, ya. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckas o6macTs, r. ToMmck, Bepmmnanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimnauna ynuma, 1. 74, 207 ayn.
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CocraB 000pyI0BaHUSA:

- yueOHast MmeOerb;

- kommbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 it

- KOMIBIOTEPHI MOIKIIOUYCHBI K ceTh «VHTepHeT» M 00eCIeunBarOT JTOCTYIT B AJIEKTPOHHYIO HH-
dbopMaIoHHO-00pa30BaTENbHYIO CPEAy YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 00ECIIEYCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuabHO-TeXHH4YECKOe o0ecriedyeHre JUCIUIIIHHBI ISl JIHI ¢ OTPAHHYeHHBIMU
BO3MOKHOCTSIMHM 3/10POBbSI U HHBAJIUI0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMM 310pOBbS U WHBAJIUIaMU
OCYUIECTBIISIETCS C UCIIOIB30BAHUEM CPENICTB 00YUEHHS OOIIEro U CIeNUaIbHOTO Ha3HAUYEHUS.

[Tpu 3aHATHAX ¢ O0yHaIOLUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmaparypbl, MyJIbTUMEIUHHBIX CPEICTB U APYTUX TEXHUUECKUX CPEJICTB IpHemMa/nepena-
4y y4yeOHOM nHpOpMALIUU B TOCTYNIHBIX (hOpMax, MOOMIIBHOM CUCTEMBI ITPETIOJaBaHUs AJIsl 00yYaOLIUXCS
C MHBJIMIHOCTBIO, TOPTAaTUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHas ayIUTOpHsi, B KOTOPOU 3aHUMAIOTCS
oOydJarolecs: ¢ HapylIeHUEeM CilyXa, 000py/ll0BaHAa KOMITBIOTEPHOM TEXHHMKOM, aylIMOTEXHUKOH, BHUIEO-
TEXHUKOM, AEKTPOHHON JOCKOW, MyJbTUMENUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYyYAIOLUIMMHUCS ¢ HAPYLIEHUSIMHM 3PEHUSIMH IIPEAYCMOTPEHO HCIIOIb30BAHUE B
JIEKLIMOHHBIX U YU€OHBIX ayJUTOPUSIX BO3ZMOXXHOCTH IIPOCMOTPA YAAJIECHHBIX 00BEKTOB (HalpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) MpH MOMOIIM BUACOYBEINUUTENEH 7151 KOM(DOPTHOrO MPOCMOTpa.

[Tpu 3aHATHAX C 00yUYaIOIIUMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO aNNapara HCIojb-
3yI0TCA albTepHATUBHBIE YCTPOMCTBA BBOJIA MH(OPMAIIMK U IpyTHe TEXHUYECKUE CPEICTBA IIpHeMa/nepe-
Jnauu y4eOHoil nHdopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00y4YeHHs! JUIsl JIFo/iel C HBa-
JUAHOCTBIO.

14. OneHoyHbIE MaTrepvaJbl 1 METOANICCKUEC PEKOMECHIAUHU IO OPraHu3alluv U3yICHUSA
AUCHMUIIJIMHBI

14.1. Conep:xaHue OLIEHOYHBIX MATEPHAJIOB U METOAUYECKHE PEKOMEHAAMHU
ZIJ'ISI OLCHKU CTCIICHU C(i)OpMHpOBaHHOCTI/I nu ypOBHSI OCBOCHHA SaerHHeHHBIX 3a )IHCHHHJ'IHHOf/i
KOMIIETEHIIUI UCTIONIb3YIOTCS OLIEHOUHBIE MaTepualibl B COCTABE:!

14.1.1. TecTOoBBIE 3aaHUA

1. Kakyo mnorpeurHocts HOPMHPYET KIIACC|OCHOBHYIO
TOYHOCTH CPEJICTBA U3MEPEHHUS?

aJIUTUBHYIO

JOIIOJIHUTCIBbHYIO

a0CONIOTHYIO

2. Ha KaKyrl0 BCIMYNHY OIINOETCS BOJIBTMCTP | HA OAUH BOJIBT

KJIacca TOYHOCTH TPH W3MepeHHoM 3Haue- | & OMH npouent or 1000 B

Huu 360 B Ha npexnene usmepenus 1000 B? Ha oAuH MnpoteHT oT 360 B

Ha 36 B
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3. BcraBbre npomyIieHHOE CIOBO.

DNEKTPOHHO-TYy4eBOM ociuiuiorpad npeaHazHa-
YeH JJIsl HCCIICIOBAHUS IEKTPUUSCKUX CUTHA-
JIOB B obnacTu.

YJaCTOTHOU

BPEMEHHOM

AcTtpaxaHcKoii

KOMIUIEKCHOM

4. Yro Takoe nonpaBka K U3BMEPEHHUIO?

3HaueHHE MOrpeIIHOCTH, B3ATOC U3 MACIoOpTa
HCIIOJIB3YEMOI'0 CPEACTBA U3BMCPCHUA.

3Ha4eHHE METOANYECKOM MOTPEIIHOCTH, B3ATOE
C IIPOTUBOIIOJIOKHBIM 3HAKOM.

3HaueHHe MOrpeIIHOCTHU HEU3BCCTHOT'O 3HAKA,
pacCunuTaHHOC ITOCJIC BBIITIOJIHCHUA U3MCPCHUS.

3Ha4YeHHE MTOTPEIIHOCTH TUCKPETHOCTH ITUPPO-
BOT'0 U3MEPHUTEIHHOTO MPUOOpa.

5. Kakyio mnorpemsocTs Ha3bIBalOT aJJANTHB-
HOH?

He 3aBucsuryto OT BHEIIHUX YCIOBUM.

He 3aBUCAIIYHO OT H3MepﬂeMOﬁ BCJINYHHBI.

IIepeMeHHY10 BO BpEMEHU.

CBOOOIHYIO OT METOIUYECKOM IMOTPEITHOCTH.

6. UYro Takoe METOOMUYCCKas HOFpeH_IHOCTB?

[TorpemHocCTh, BhI3BaHHAS BIUSAHUEM CPEACTBA
M3MEPEHUs Ha OOBEKT U3MEPEHUS UITH pac-

H CaMHM OOBEKTOM HU3MCPCHUA.

XOXIACHUCM MCXKAY MOACIIBIO o0BbeKTa HU3MCPCHUA

[lorpemHnocTts, yka3anHas B nacnopre CU.

HOFpCI.HHOCTB, YKa3aHHas1 B MCTOOAUYIKE.

HOFpeIHHOCTI), BBI3BAHHAas BbBIXOAOM BHCIIHUX
BJIMSIFOLLAM BEJIMYHUH 3a T'PAHUIIBI HOPMAJIbHBIX
YCIIOBHUM.

7. Kaxoil U3 NpUBENEHHBIX HUKE METOJOB SIB-
JSI€TCSL HYJIEBBIM METOJIOM CPABHEHHSI C MEPOI?

Koceennoe HU3MCPCHUC COMIPOTUBIICHHUE METO-
AOM BOJIBTMETpa-aMIIepMeTpa.

[IpssMoe n3MepeHne COPOTUBIICHUS OMMETPOM.

IIpsiMoe n3MepeHne ConpoTUBIIEHUS MYJIBTH-
METPOM.

MoctoBoe HU3MCPCHUC COIIPOTUBJICHUA.

8. Ilo xakoMmy 3akOHY pacrpeleNeHbl CHCTEMa-
TUYECKHE TIOTPEITHOCTH HEM3BECTHOTO 3HAKa?

PaBHOMEpHOMY.

HopmansHOMYy.

TpaneuengaabHOMY.

ApPKCUHYCOHIATEHOMY.
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9. Kak yMeHbIINTh NOIPEIIHOCTh KBAHTOBAHUS
(muckpernzanum) B MUPPOBBIX W3MEPUTEIBHBIX
npubopax?

CTaOuIM3UpOBaTh CPEIICTBO U3MEPEHHUS 110 TEM-
neparype.

VBEJIMYUTh YaCTOTY OIMIOPHOTO KBApLIEBOTO Te-
HepaTopa npubdopa.

OTtkanrOpoBaTh CPEACTBO UBMEPEHHSI.

CMeHuTh oneparopa.

10. B uem omiMuyMe H3MEpPUTEIHHOTO Mpeo0d-
pas3oBartelis OT U3MEPUTEIBHOTO Npubdopa?

W3mepuTenbHbli IpUOOpP CTOUT JOPOXKE.

W3meputenbHblIii peodpa3oBaTesib HEOOXOAMMO
MOBEPSTH.

W3mepuTtenbHbIi mpeoOpa3oBaTeb BbIAACT
CUTHAJI U3MEpUTENIbHON HHpOpMaIuu B hopme,
HEJIOCTYIHOH JU1sl HaOIIOJEHUS YETIOBEKOM.

W3mepuTenbHbIi TpUOOP BBIIAET CUTHAT U3Me-
puTenbHOM nHpopManuu B popme, HETOCTYT-
HOU /7151 HAOIOIEHHSI YETTOBEKOM.

11. Ileproanueckas moBepKa CpencTBa U3Mepe-
HUS IPOBOJIUTCS

10 TpeOOBAaHUIO COTPYIHUKA METPOIOTMUYECKOTO
Oprasa npeanpusaTus.

10 TPeOOBAaHUIO COTPYIHUKA TOCYAAPCTBEHHOTO
METPOJIOTMYECKOr0 Ha30pa.

10 MICTECYCHHUIO CPOKa MEKITOBEPOYHOTO HH-
TepBaJa.

10 OKOHYaHUIO KaJICHAAPHOTO roja.

12. IIpu oOHapyXeHHH IpoMaxa B CEpPUU pe-
3yJABTaTOB U3MEPEHUN HEOOXOAUMO

UCKJTIIOUYUTH IPOMax U MPOBECTH 00pabOTKy
PEe3yJIbTaTOB U3MEPEHUH 3aHOBO.

UCKJIIOYUThH IPOMaX U MPOJOIKUTH 00paboTKy
pE3YIIBTATOB.

CMCHHUTB UCIIOJIB3YEMOEC CPEACTBO H3Mep€HPII>'I.

IIPOU3BECTH HOBYIO CEPHUIO U3MEPEHHM.

13. Kakomy 3akoHy pacmpeneieHusi IMOIYUHS-
I0TCSI CIy4YaiHbIe IOTPEIIHOCTH?

UHTETpaJbHOMY

nuddepeHaIbLHOMY

HOpMAaJIbHOMY

pacnpenenenuto ITupcona

14. Kakas u3 nepeyucaeHHbIX HIXKE XapaKTepH-
CTHUK CPEJICTB U3MEPEHUs SIBISIETCS METPOJIOTHU-
YecKou?

BEC M3MEPUTENHHOTO Mprbdopa

¢GyHKIMS TpeoOpa3oBaHUs

THUIT COCAUMHCHUS C UHTCPHETOM

OIITOBasd I€Ha
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15. Kakas u3 mepeurcIeHHBIX HUKE XapaKTepu-
CTHK CPEJICTB U3MEPEHUs HE SBIISIETCS METPOJIO-
THYECKOU?

YYBCTBUTCIIBHOCTDb

nopor 4yBCTBUTCIIbHOCTHU

rabapuThl U3MEPUTEITHHOTO Ipudopa

ObICTpONEHiCTBIE

16. Kakoii kjlacc TOUHOCTH HENb3s MPUCBOUTH
CPEICTBY U3MEPEHHUS 0 pe3yabTaTaM HOBEpKu?

1,0

1,4

2,0

2,5

17. Kako# kjacc TOYHOCTH YKOHOMHYECKH BEI-
rogHee Bcero mnpucBoutb CU ¢ ocHOBHOM
MYJIBTUTUIMKATUBHOM MOTPEIIHOCTBIO, €CIU MPH
JIEHCTBUTEIILHOM 3HaueHuH 3,63 B oHO mokasa-
10 3,6 B na penene 10 B?

18. B pesynwrare usmepenus -5 B Ol oOHa-
PYXKEHBl METOAMYECKHE TIOTPEIIHOCTH W3-
BecTHOro 3Haka -1,61 % u +0,054 B. Yemy pa-
BEH UCIPABIEHHBIN pe3ysbTar?

19. Kak cymMmupyroTcsi ciiydailHble MOTPEIIHO-
ctu?

sz:;slﬁzzn,ﬁsi-s]

i#]

SZ:\/; Si+2).r, -8 S,

i#j

20. Kakast v3 nmpuBEACHHBIX HUXKE OILICHOK IO-
I'PEUIHOCTH SIBJISIETCS JOBEPUTEIBHON ?

U=(0,7+0,07) B, P=0,95%

U=0,7B,S5;=0,0309B

U=0,7B,0=x0,07 B

U =0,7 B, pacnipenieneHue NorpeiHocTy He
IIPOTUBOPEYUT HOPMAILHOMY
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14.1.2. Dx3aMeHAlIMOHHBbIE BONIPOCHI

1 Borpocsl 1o 0CHOBaM METPOJIOTHH

1.1) Usmepenue. Knaccudukanuu uzmepenuit. [lpumepst.

1.2) Meton u3mepeHus. MeToJ; HETTOCPECTBEHHON OLIEHKH U METOJ cpaBHEHUs ¢ Mepoil. Pa3Ho-
BUAHOCTH. [Ipumepsl.

1.3) Cpenctsa uzmepenus. Knaccudukarus. [Ipumepsr.

1.4) OcHoBHbIe MeTponoruueckue xapakrepuctuku CH. HopmupoBaHue MeTpoOIOTrMYECKUX Xa-
pakrepuctuk CH.

1.5) MorpemnocTs M3Mepenus. Knaccudukanuu morpenrHocTedl (a0COOTHBIC/OTHOCUTEIBHBIC/
NpUBEACHHBIE, aINTUBHBIE/MYIIBTUILTNKAaTUBHBIE, CHCTEMAaTHUECKUe/CilydaiiHble/TpyObie). IIpumepsl.

1.6) Cuctemarnueckue norpemHocty. Kiaccudukanus, crioco0sl 00HapyKeHNs,

1.7) Cuctemarnueckue norpemrHoctd. CrnocoObl yCTpaHEHUs! CUCTEMAaTHYECKHUX ITOTPEIIHOCTEH.

1.8) MeToabl U3MEpEHUs, YCTPaHIONIE/0CTa0SIONINEe CHCTEMAaTHIECKUE TTOTPEIITHOCTH.

1.9) HeuckitoueHHble cUCTEMaTUYeCKUE MOIPEIIHOCTHU: ONpeielieHne, UCTOYHUKH, ipumepsl. [1o-
IIpaBKa, BBE/ICHUE TIONIPaBKH, BUbI IONIPABOK.

1.10) 3akoHb! pacnpesneneHus ciiydaiiHbIX norpemHocteil. [lpumepsr.

1.11) TTapameTpbl 3aKOHOB pactpeneNeHusl CIIy4ailHbIX MOTPEIIHOCTEH U X OLICHKH 10 dKCIEPH-
MEHTAJIbHBIM JIaHHBIM.

1.12) Cnyuaiinbsle norpemHocTd. OLEHKU CIIy4alHBIX MOTPEIIHOCTEH (TOYeYHbIe, TOBEPUTEINb-
Hble/KBaHTHIIbHBIE, NpeenbHble). [lepexoq OT TOYeUHBIX OLIEHOK K JOBepUTENbHBbIM. BiusHue 3akoHa
pacrpeneseHns Ha JOBEPUTEIIbHBINA HHTEPBAJ CIIy4aiiHOW IMOTPEIIHOCTH.

2 Bonpocsl o 00paboTKe pe3ysnbTaToB U3MEPEHU

2.1) IlpsiMble OTHOKpaTHbIE TEXHUYECKHUE U3MEPEHHES] — OompeeseHne. AJroputM oopaboTKu pe-
3yJBTATOB MPSIMBIX OJHOKPATHBIX TEXHUUECKUX U3MEPEHUH.

2.2) IIpsiMble MHOTOKpATHbIE PAaBHOTOYHbIE TEXHUYECKUE U3MEPEHUS] — OIpe/ielieHne. AITOpUTM
00pabOTKHU pe3yabTaTOB MPSAMbIX MHOTOKPATHBIX TEXHUYECKUX PABHOTOYHBIX HU3MEPEHUI.

2.3) KocBeHHbIE OTHOKPATHBIE TEXHHUECKHE N3MepeHUs (OOBIKHOBEHHBIE KOCBEHHBIE N3MEPEHUS)
— omnpenenenue. [Touck morpenHoCTH 0OBIKHOBEHHOTO KOCBEHHOT0 U3MepeHus. [Ipumep.

2.4) O6paboTKa pe3ysbTaTOB MHOTOKPATHBIX KOCBEHHBIX TEXHHUYECKHX HM3MepeHuil. [lpuem mpu-
BEJICHUSI MHOTOKPAaTHBIX KOCBEHHBIX TEXHUYECKUX PAaBHOTOYHBIX M3MEPEHMH K MHOTOKPATHBIM IPSIMBIM
TEXHUYECKUM PaBHOTOYHBIM U3MEPEHUSIM. .

2.5) CnoxxeHne CUCTEMaTHYECKUX MOTPEIIHOCTEH N3BECTHOIO M HEU3BECTHOTO 3HAKOB. [IprMepsl.

2.6) CnoxxeHue cirydyailHeIX norpemHoctel. [lpumepsi.

2.7) CnoxeHue cUCTEMaTHYECKUX U CITyyailHbIX orperHocTel. [Ipumepsi.

2.8) HopmupoBaHue OCHOBHBIX U JONOJHUTENBHBIX MOIPEUIHOCTEN cpeAcTB n3MepeHuil. Kimaccobl
To4HOCTH. [IprmMepsr.

2.9) IlpaBuna npencrasieHus pesyabrara usmepenus. [lpasuna okpymienus. Ipumepst.

3 Bonpocsl o MeToAaM U CpeicTBaM U3MEpeHUs PU3NUECKUX BETHUNH

3.1) Curnansl m3mMepuTenbHO# nHpopManuu. MacmtabHble mpeodpa3oBaTery.

3.2) MarauToa/eKTpuYecKue U3MEpUTENIbHbIE MPUOOPHI KaK Pa3HOBUAHOCTH AIIEKTPOMEXaHUYe-
ckux cucteM. [lpuHIum paboThl, TOCTOMHCTBA, HENOCTATKUA. YPAaBHEHHE HIKAJBI, OOJIACTH MPHUMEHE HHUSI.
M cTOUHMKHM HOTrPEIHOCTEN.

3.3) KomneHcaropbl noctossHHOro HampsbkeHusl. CTpyKTypHasi cxema, HPUHIUI paboThl, 10CTO-
WHCTBA U HEAOCTAaTKU. MICTOUHMKH MOTPEIHOCTEM.

3.4) BonbT™MeTpsl mepeMeHHOro HampsbkeHus. [IpeoOpa3zoBarenyt MOCTOSHHOTO HampsDKEHHS B
HNEPEMEHHOTO (JI€TEKTOPbI) BBIIPSIMUTEIBHOTO U TEPMOIEKTPHUUECKOro Tuna. JloCTOMHCTBAa M HeloCTar-
KH.

3.5) LudpoBbie BOIBTMETPHI C BPEMA-UMIIYJIbCHBIM IpeoOpa3oBaHueM. CTpyKTypHas cxema,
NPUHIUI PabOThI, JOCTOMHCTBA M HEAOCTATKH. ICTOYHHMKY MOTPETHOCTEH, yCTpaHEHUE TTOTPEITHOCTEH.

3.6) LludppoBbie BOIBTMETPHI C YaCTOTHO-UMITYIbCHBIM MpeoOpa3oBaHueM. CTpyKTypHas cxema,
NPUHIHI PabOThI, JOCTOMHCTBA M HEAOCTATKH. ICTOYHHMKY MOTPENTHOCTEH, yCTpaHEHUE TTOTPEITHOCTEH.

3.7) HudpoBsie BOIBTMETPHI ¢ JBOWHBIM HUHTETPUPYIOLIMM MpeodpazoBaHueM. CTpyKTypHas cxe-
Ma, MPUHOUN paboThl, JTOCTOMHCTBA M HEAOCTAaTKU. VICTOYHMKM NOrPEHIHOCTEW, YCTpaHEHHE IO-
IPEIIHOCTEH.
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3.8) YHuBepcanbHbII 3EKTPOHHO-TyueBOl ocumiutiorpad. CTpyKTypHas cxema, MpUHLMI JIeH -
CTBUS1, OCHOBHBIE XapaKT€PUCTUKH, NCTOYHUKH MIOTPEIIHOCTEN.

3.9) Ocummtorpaduyeckue MeTOABI M3MEPEHHS IMapaMeTPOB HIIEKTPUUYECKHX CHTHAJIOB (aM-
IUINTY/a, YaCTOTa, BpEMEHHbIE MHTEPBaJIbl, CABUT (a3bl), UX JOCTOMHCTBA M HenocTarku. [lorpemHoctu
OCIMIUTOTPAPUIECKUX METOIIOB.

3.10) Ludpossle 3anmomuHaromue ocuuiorpadpsl. CTpyKTypHas cxema, NPUHLMI JeHCTBUS,
OCHOBHBIE XapaKTEPUCTHKH, TOCTOUHCTBA U HEJJOCTATKH.

3.11) Ludpossie yactotoMepsl. CTpyKTypHas cxema, NPUHIUN paboThl, JTOCTOMHCTBA M HENO-
CcTarku. VICTOUHUKH MOTPENTHOCTEM.

3.12) IludpoBble H3MEPUTEIN BPEMEHHBIX HHTEpBaNOB (XpoHOMETphl). CTpyKTypHas cxema,
NPUHIMI pabOoThI, JOCTOMHCTBA U HEAOCTAaTKH. VICTOUHUKY MTOTpEerHOCTEH.

3.13) Lludposbie (a3zomMeTpsl ¢ BpeMsI-UMIYIbCHBIM IpeoOpa3zoBanueM. CTpyKTypHas cxema,
NPUHIHI PabOThI, JOCTOMHCTBA U HEAOCTATKH. VICTOUHUKY MOTpEemrHOCTEH.

3.14) ®a3omeTpbl ¢ IPOMEXKYTOUHBIM ITpeoOpa3zoBaHueM caBura ¢a3 B HanpspkeHue. CTpyKTypHas
cXeMa, MPUHIUN paboThl, JOCTOMHCTBA U HENOCTAaTKU. MICTOUHMKHN NOTPEIIHOCTEN.

3.15) Hudpossie hazomeTpsl ypaBHOBEIIMBaIOLIeTo IpeoOpa3oBanust. CTpyKTypHas cxema, pHUH-
UM pabOThl, UCTOYHUKH MOTPEUTHOCTEH.

3.16) MocroBsie MeTonbl u3Mepenus napamerpos 1emneii (R, L, C). Buast moctoB. X ocobeHHO-
ctu. O6nactu npumenenus. bamanc mocra.

3.17) I'enepaTopHbIil METOl U3MEPEHMsI TApaMETPOB LieNel Ha MpUMepe TeTepPOJUHHOTO U3MEpH -
Tens napameTpa ueneil. CTpykTypHas cxeMa, OCHOBHBIE XapaKT€pPUCTUKH, MOTPEIIHOCTH U3MEPEHUH.

3.18) LludpoBoil u3MepuTenb MapaMeTpoB LENed ¢ BPeMs-UMIIYJIbCHBIM HpeoOpa3oBaHUEM.
CrpykTypHas cxeMa, IpUHIUI padO0Thl, UICTOYHUKH ITOIPEIIHOCTEH.

3.19) CTpyKTypHBIE CXeMbI U3MEPUTENBHBIX MPHUOOPOB: MPUOOPHI MPSIMOTO U YPABHOBEILIMBAOILI-
ero npeoOpazoBanust. CTaTHUECKUE XapaKTEPUCTUKU peoOpa3oBaHmsl, TOCTOUHCTBA U HEJJOCTATKU.

3.20) Ananoro-uugpoBoe nmpeodpa3oBaHue U LUPPO-aHAIOTOBOE MpeoOpa3oBaHUE CUTHAJIOB M3-
MepurtenbHoi nHpopmaruu. Pasnosunnoctu ALIIL: AL mocnenoBarenbHOro cyeta, Mopa3psgHOroO Ko-
JupoBaHus, napaiensHoro cunteiBanus. ALII pazseprsiBatomero u cinepsmero tuna. AL npsamoro n
YpaBHOBEUIMBAIOIIETO TPE0Opa30BaHusl.

3.21) Meroauyeckass MOTPEIIHOCTb MPEACTABICHUS CUTHAIAa HM3MEPHUTENbHON HHpOpMaruu B
GpoBOM BHUE (TIOTPEIIHOCTh KBAHTOBAHUS/AUCKPETHOCTH). Onricanne (U3NIeCKoi MPUPOABI B U] -
POBBIX IPUOOPAX pa3IMYHOIO MPUHLKIIA PaOOThI, CIOCOOB! YMEHbIICHHUS.

3.22) Meps! anekTpuueckux BennyuH: Mepbl JJ[C Ha OCHOBE HOPMAJLHBIX DJIEMEHTOB; MEPHI
HanpspKeHUsl Ha cTabminTpoHax; onHo3HauHble (OMOC) u mHorozHaunsle (MMOC) Mepsl anekTpuye-
CKOTO COTIPOTHBIICHHSI; 00pa3IOBbIe KATYIIKH WHAYKTHBHOCTH; 00pa3IoBbIe KOHIEHCATOPHI. TpeOoBaHHS
K M€paM 2JIEKTPUYECKUX BEJINYMH.

3.23) Marunku HpU3HIECKUX BEIUUYHH.

14.1.3. Bonpocbl Ha caMONOATOTOBKY

Knaccudukanum BUIOB U3MEPEHUN, METOAOB U3MEPEHUN, CPEACTB U3MEPEHUN U UX XapaKTepHu-
CTHUK, TorpemrHocteid. CucremMarndeckue, CIy4aiHble, rpyOble MOTPENTHOCTH. 3aKOHBI PACIIPEICICHHUS.
Toueunsle, noBepUTEIbHbIC, KBAaHTHIbHBIC, HMHTEpBajJbHbIC OIEHKU. [IpsiMble OZHOKpaTHbBIE, MpPsIMbIE
MHOTOKpaTHbI€ PaBHOTOYHBIC, KOCBEHHbIE M3MepeHus. [IpaBuiia cymmupoBaHusi morpemHoctei, Buabt
ALII/IIAIIL. Muxkpomnporeccopasie CU. O6001mEHHBIE CTPYKTYPHBIE CXEMbI U3MEPHUTEIBHBIX MPUOOPOB
MPSIMOTO M KOMIICHCAIITHOHHOTO TIpeoOpazoBaHus. MeTonbl n3MepeHUs HAPSHKEHUS, CHUITBI TOKA, MOIITHO-
CTH, TapaMeTpPOB Iieneid, pa3zoBoro CBUra, Y4aCTOThl CUTHAJIOB, BPEMEHHBIX WHTEpBasoB. JlaTunku ¢puzu-
YECKHUX BEJIMYUH.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX
Knaccugukanuu BugoB n3Mepenuii, MetonoB 1 cpencts usmepenuit (CH). OCHOBHbIE METPOJIOTH -
yeckue xapakrepuctuku CU. OcHoBbl Teopun norpemHocteit. Knaccugukanus norpemnocteit. [Ipasua
CYMMHpOBaHus norpemmnocte. [IpaBuiia npeacrasienus pesynbrara uamepeHus.O6paboTka pe3ynbTaToB
IPSIMBIX OJHOKPATHBIX M3MepeHui. HopMupoBanue OCHOBHOM M NOMONHHUTENbHOW morpemHoctei CU.
O06paboTka pe3yabTaTOB MHOTOKPATHBIX PABHOTOUHBIX M3MepeHui MaenTudukanus 3akoHa pacnpezene-
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HUS OTIBITHBIX JJAaHHBIX. YCTpaHeHue npomaxoB. O0paboTka pe3ynbTaToB KOCBEHHBIX U3MEPEHUH.
OO60011eHHbIE CTPYKTYPHBIE CXEMBbl U3MEPUTEIbHBIX MPUOOPOB. IIpuHIMIIEI TOCTpOEHUs HH(pO-
BbiXx CU. Metoapl u cpeacTBa U3MEpEeHUs HAPSKEHUs], TOKa U MoIHOCTU. M3MepeHne napameTpos Lie-
neit. MccnenoBanue popmbl CUTHAT
a. Ocmutorpaguieckue m3MepeHus. V3MepeHue 9acToThl, HHTEPBAJIIOB BpEeMEHU W (Ha30BOTO
caBura. Jlarumku.

14.1.5. TeMbl KOHTPOJILHBIX Pa0d0T
O06paboTka pe3ynbTaToB MPSIMBIX OJHOKPATHBIX, MPSMBIX MHOTOKPAaTHBIX U OOBIKHOBEHHBIX KOC-
BEHHBIX U3MEPEHUN Pa3NMYHBIX (PU3NYECKUX BEIIUYMH.

14.1.6. Temb1 1a00paTOpHBIX padoT
[TpumeHeHne 31eKTPOHHOIO OcUMIIOrpada A ucciaeJ0BaHus MEKTPUIECKUX CUTHATIOB.
W3MepeHne conpoTUBIEHUI Ha TIOCTOSHHOM TOKE.

14.2. TpeGoBaHMA K OLIEHOYHBIM MATEPHAJIAM JJIsl JIUI] C OTPAHUYCHHBIMHU BO3MOKHOCTSIMH
310PpOBbS U HUHBAJIMAOB
Jlis v ¢ orpaHMYEHHBIMA BO3MOYKHOCTSIMH 3[I0POBBSl M1 MHBAJIUAOB MIPEITyCMOTPEHBI JTOIOTHU -
TeJbHBIE OLIEHOYHBIE MaTepuallbl, IEpeueHb KOTOPBIX YKa3aH B Tabnuue 14.
Tabnuma 14 — JlononHuTenpHbIE MaTeprabl OLEHUBAHUSA IS JIULl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU
3/10POBbS U HHBAJIHUIOB

Kareropuu Buap! 1ONOTHUATENBHBIX OLEHOUHBIX @DopMBI KOHTPOJIS U OLICHKH
o0yuaroImuxcst MarepuasoB pe3ynbTaTtoB 00y4eHus

TecThl, MMCEMEHHBIE CAMOCTOSITEIbHBIE
paboThI, BOIIPOCHI K 3a4€TY,
KOHTPOJbHBIC PA0OTHI

C HapyuieHUsIMHU
ciyxa

[Tpenmy1ecTBEHHO MHCHMEHHAS
npoBepKa

C napymenusmu | CobecennoBaHue 1o Borpocam K 3auety, | I[IpenmyiiiecTBeHHO ycTHas MpoBepKa

3peHHUs OIIpPOC MO TEPMUHAM (MHAMBHYaJIbHO)
C HapyuieHussMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMyIecTBEHHO AMCTaHIMOHHBIMU
JIBUTaTEIbHOIO CaMOCTOsATENIbHBIE PaOOTHI, BOIIPOCHI K METOJIaMH
anmapara 3a4eTy
C orpannyenusimu 110 | TecTsl, NMCbMEHHbBIE CAMOCTOSATENIbHBIE [IpenMy1iecTBEHHO IPOBEPKa
00IIeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOAAMM UCXOJS U3 COCTOSTHUS
MOKa3aHUAM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHl | 00Yy4aroLIErocst HA MOMEHT IIPOBEPKU

14.3. MeTogu4yeckne peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JJIsl JUIl ¢ OTPAHHYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYEHHBIME BO3MOXKHOCTSIMH 370POBbSI M MHBAJHIOB IPEIyCMaTpUBACTCs I0-
cTynHas (hopma MpeaoCcTaBICHUs 3aJaHNH OIIEHOUYHBIX CPENICTB, @ MIMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MPU(TOM;

— B (hOpME DNIEKTPOHHOTO JIOKYMEHTA;

- METOJIOM YTEHUS ACCUCTEHTOM 3a/IaHUS BCIYX;

— NpeI0CTaBICHUE 33JaHus C HCIIONBb30BAaHUEM CYPIONIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOKHOCTSIMH 3JIOPOBbSI M MHBAJHIAM YBEJIHYUBACTCS BpeMs Ha
MIO/ITOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /11 TaKuX 0OYYalOIIMXCs MPEAyCMaTpUBAETCSI JOCTYTI-
Has opMa MpeoCcTaBIeHHUs OTBETOB Ha 3a/IaHUs, 8 IMEHHO:

— MUCBMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOIB30BAaHHEM YCIIYT aCCHCTEHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa olleHUBaHUS PE3YIBTATOB OOYYECHUS JIMII C OTPAHUYEHHBIMHA BO3MOXXHOCTSIMH 3710PO-
Bbsl M1 MHBAJIMJIOB IO JUCUHUIUIMHE TPeIyCMaTpuBaeT MpeaocTaBiIeHne nHpopManuy B GopMax, amaanTH-
POBAHHBIX K OTPaHHYCHUSAM HX 3[J0POBBS U BOCHPUSATHS HH)OPMALIIH:
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JI1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

— B (hOpME DNIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEIIMIECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH cJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHou (opme.

JL1s1 1M1 ¢ HApYIIEHUSIMHM OTIOPHO-ABUTaTe/LHOI0 annapara:

— B (hOpME DNIEKTPOHHOTO JIOKYMEHTA;

- B ITevaTHOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUII C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3710POBbS M HHBAJIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yJIbTaTOB 00YUYEHUSI MOXKET IPOBOUTHCS B HECKOIBKO JTAIOB.
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