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PilCC.\l()TpCH&l 158 ()ﬂ()(’)pCHll Ha 3aC€IaHuun Kil(t)ﬁ;{pbl
nporokot Ne 13 ot « 29 » 5 2018 1
JINCT COI'NTACOBAHUA

Pabouas mporpamma IUCHMITIMHBI COCTaBJIE€HA C y4eToM TpeOoBaHMM (enepaiabHOro rocyaap-
CTBEHHOTO 00pa3zoBaTeNbHOro cTanjapra Bbiciiero oopazosanus (OPI'OC BO) no HampaBiieHUIO MOATO-
ToBKH (cneruanbHocTH) 11.03.04 DnexkTpoHMKa U HAHONIEKTPOHUKA, yTBepxkaeHHoro 12.03.2015 rona,

paccMmoTrpeHa u ofoOpena Ha 3acemanuu kadeapsl KCYIT «  » 20 roma, TpOTOKOJ
No

Pazpaborunku:

accucteHT kad. KCYII K. K. XXapor

noueHT kagp. KCYII B. ®. Otyanko

3aBenyrouuii obecneunBaromei kad.
KCVYII 10. A. llypeirun

PaGouas nmporpamma JUCIUTUIMHBI COTIIACOBaHA ¢ (PaKyIbTETOM M BBITyCKArOIIEH Kadeapoii:

Hexan ®OT A. . Boponun
3aBenyroNnuii BBITTyCKaroIIeh Kag.

[Ip> C. I. Muxajibp4eHKo
OKCIEPTHI:

npodeccop kadenpsr KCYII B. M. 3103pK0B

[Tpodeccop kadeapb TPOMBIIILIICH-
HoMi anexkrpoHuku (I1pJ) H. C. Jlerocraes
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1. Hean u 3a1a9i TUCHUILIHHBI

1.1. Hean ¥ CUMILUIUHBI
Lenwto nucnurmuabl "MeTtposnorus u Texaudeckue n3meHenus" (MuTH) sBisieTcst oOyueHue cry-
JIGHTOB OCHOBAM METPOJIOTHYECKOT0 00ECIIEYeHHs] COBPEMEHHOM HAYKU U TEXHUKH.

1.2. 3agaum IMCUMILINHBI
—  OCHOBHBIMU 331a9aMU JUCIUTUIAHBI SIBIISIECTCS M3YYCHHUE TEOPETUICCKIX OCHOB METPOJIOTHH,
MOJIOKEHUHM TEOPHH MOTPELTHOCTEH, COBPEMEHHBIX METOJIOB U CPEACTB U3MEPEHUs (PU3HMUECKUX BEJTHMUUH,
croco0oB 00pabOTKU Pe3yNbTaTOB U3MEPEHUIH.

2. Mecto aucunmimmubl B ctpykrype OITIOIIT
Hucnunmuaa «Metponorust u texandeckue n3mepenns» (b1.6.14) otnocutes k 6moky 1 (6a3zoBas
4acTh).
[TpeamecTBYOMMUMA AUCIUTUTAHAMHA, (OPMHUPYIONIMMA HadaJlbHBIC 3HAHUS, SBISIOTCA: Marema-
THKa, TeopeTuueckre OCHOBBI AIEKTPOTEXHUKH, Du3uka.
[TocnemyromumMu TUCIUILTUHAMYA SBISFOTCS: [IpenaumioMHast mpakTuka, DJICKTPOHHBIC TPOMBITII-
JICHHBIE YCTPONCTBA, DHEpreTHYecKast JEeKTPOHHUKA.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIMHBI

[Tpouecc nzyueHus: AMCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIIEAYIOMNX KOMIIETEHIINH:

—  OIIK-5 criocoGHOCTBIO UCTIONIB30BaTh OCHOBHBIC TIPUEMBI 00Pa0OTKU M MPEICTaBICHHS KC-
MEePUMEHTAJIbHBIX TaHHBIX;

—  OIIK-7 criocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHIICHIIMU PA3BUTHUS AIIEKTPOHHUKH, U3Me-
PUTENHHOM W BBIYMCIUTEILHON TEXHUKH, WH(POPMAIMOHHBIX TEXHOJIOTHH B CBOEH MpodecCHOHATBLHOM
JeSITeIbHOCTH;

B pesynbrare u3ydeHus TUCIUIUIMHBI 00y4aloIUiCs TOKEH:

— 3HaTh OCHOBBI METPOJIOTMH, OCHOBHBIE METOIABl M CPEACTBA M3MEPEHHUs (PU3MUECKUX Be-
JIMYMH OCHOBBI CTaHJIAPTU3ALMH U CEPTUDUKALINN.

—  YMeThb ONpEAEIHUTh MOTPEUIHOCTh MCIIONB3yEMBIX CPEICTB U3MEPEHUs, METOM0B U3MEpPEHMUS;
CBECTH MOTPELIHOCTH U3MEPEHHS] K MUHUMYMY.

—  BJIaJIeTh MeTO/1laMu 00pabOTKH U OLIEHKU MOTPEIIHOCTH PE3yIbTaTOB NU3MEPEHHIA.

4. O0beM IMCHUIVIMHBI U BUAbI Y4e0HOIl padoThl
OO01mast TpyI0eMKOCTh AUCIUILTUHBI COCTaBsgeT 4.0 3a4eTHBIX €IUHUIIBI U TIPE/ICTABICHA B Ta0JIH -

%264);11/1'1121 4.1 — TpynoeMKOCTb JUCHUILIUHBI
Bunbl yueOHOI e TeNbHOCTH Bcero gacos CemecTpsl
5 cemecTp
AynuTOpHBIE 3aHATHS (BCETO) 60 60
Jlexknuu 26 26
[IpakTuyeckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 16 16
CamocrosiTenpHast paboTa (Bcero) 48 48
Odopmiierre 0T4eTOB 110 JIa0OPaTOPHBIM paboTam 12 12
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 26 26
[ToaroroBka K MpakTUYECKUM 3aHSATUAM, CEMUHApaM 10 10
Bcero (6e3 3x3ameHa) 108 108
[ToaroroBka u cnaya sK3aMeHa 36 36
OO6mmas Tpy10eMKOCTb, U 144 144
3auetHbie EquHuibt 4.0 4.0

CornacoeaHa Ha noptane N2 30112 3



5. Conep:xaHue TUCHHUIIMHBI

5.1. Pasznennl IUCHUILIMHBI 1 BUAbI 3aHATHIA

Paznensl TUCHUIUTMHBI M BUABI 3aHATUH IPUBEICHBI B Ta0uie 5.1.
Tabmmna 5.1 — Pasgens! JUCIUIUIMHEBI U BUIbI 3aHATUI

~ [P
= r o o 2 3 =
- - o 2
b o < o O =
g = g S | §3 N
Ha3zBaHus pa3zienoB AUCHUILUINHBI ) © o o, g 3 e g
L © . . e x = 0O
= < © = o = E
= S | g3 2
= © & =
5 cemecTp
1 OcHoBsl MeTposnoruu. [lorpemnoctu 6 6 0 10 22 | OIIK-5, OIIK-
M3MEPEHHIA. 7
2 O6paboTka pe3yabTaToB H3MEPEHUH. 8 12 0 12 32 | OIIK-5, OIIK-
7
3 MeTozpl ¥ cpecTBa U3MEpeHUs PU3u- 12 0 16 26 54 | OIIK-5, OIIK-
YECKUX BEJUYHH. 7
Hroro 3a cemectp 26 18 16 48 108
Hroro 26 18 16 48 108
5.2. Copep:xkanue pa3aejioB JMCUMILIAHBI (110 JIEKIUSIM)
Coneprkanue pa3aenoB TUCHUTLINH (TI0 JIEKIMSIM) PUBEICHO B Tabiuie 5.2.
Tabmuna 5.2 — Coneprkanue pa3aenaoB JUCUUIUIAH (110 JICKIHSIM)
3 3 £
3 S 5
Z = 5
HasBanus pazaenos Coneprxanue pas3enoB JUCHMILIMHBI [0 JIEKIUIM z &5
< 2 <
= c 8
= S
5 cemecTp
1 OcHoBbl MeTposioru. | OCHOBHBIE MOHATHS, TEPMHUHBI H OIIPEIEIICHUS METPO- 6 OIIK-5,
[Torpemnocru noruu. Cuctema enunul puzndeckux BennyuH (OB). OIIK-7
U3MEPECHUM. Knaccudukanuu Bu0B H3MEpEeHHit, METOAOB U
cpencts uzmepenuit (CH). OcHOBHBIE METpOIOTHYE-
ckue xapakrepuctuku CH. OcHOBBI TeOpUH MOrpeni-
Hoctell. Knaccuduxanus norpemnocreid. Cucremaru-
YEeCKHE U CITydyailHble MOTPEIIHOCTH, UX OCOOEHHOCTH.
Uroro 6
2 O6pabotka pesynbraToB | [IpaBuna cymmupoBanus norpenHocTei. [IpaBuia 8 OIIK-5,
HU3MEpPEHUI. NpeACTaBIeHUs pe3yabrara n3Mepenns.Oopadorka OIIK-7
PE3yJIbTaTOB MPSIMBIX OAHOKPATHBIX n3Mepenuil. Hop-
MHpPOBaHUE OCHOBHOW M TOIIOJHUTEIBHOU IMOIPEIIHO-
creit CH. O6paboTka pe3yabTaToB MHOTOKPATHBIX
PaBHOTOUHBIX M3MepeHui. MnenTudukanus 3akoHa
pacripeiesieHus OnbITHBIX JaHHbIX. Kputepuit [Iupco-
Ha. YcrpaneHnue npomaxoB. O6paboTka pe3yasTaToB
KOCBEHHBIX U3MEPEHUH.
Hroro 8
3 Metozp! u cpeacTsa O060011eHHBIE CTPYKTYPHBIE CXEMBbl U3MEPUTEIBHBIX 12 | OIIK-5,
n3MepeHus pusndeckux | npudbopos. [Ipunuunel nocrpoenus uugpossix CU. OIIK-7
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BEJINYHMH. DNeKTpUYeCcKre U3MEPEHUS: METO/Ibl U CPEICTBA U3-
MEpPEHUS HAIIPSHKEHUS, TOKa U MOITHOCTH; U3MEPEHUE
MapaMeTpoB IeTel; uccieaoBanne (HOpMbI CUTHAJIOB;
ocruuiorpadguyeckue n3MepeHust; U3MepeHue 4acTo-
ThI, UHTEPBAJIOB BpeMeHH U (a3oBoro casura. Curaa-
Tl U3MEPUTENbHON HH(pOopMaruu. Macmradbupyro-
e npeodpaszoparenu. MizMeputensHbIie MPeodpas3o-
BaTeJIM Pa3IMYHbIX TUTIOB. JlaTunKy pa3muuHbIX Qu-
3UYECKUX BEIUYHUH.

HUtoro 12

Hroro 3a cemecTp 26

5.3. Pazaenbl AMCHUILIMHBI U MEKIUCIUIIMHAPHBbIE CBSI3H ¢ 00ecneYnBAKIINMH (TPeabIYyIIMMH)
U obecneynBaeMbIMU (MOCJAEAYIONIUMH) TUCHUIIIMHAMUA
Paznensl AUCITUTUIMHBI M MEXKIUCITUTUTMHAPHBIC CBSI3H C 00€CTICUMBAIOIIMMH (TIPEIBIAYITUMA) U
obecrneurnBaeMbIMU (TTOCIEIYIONMMHI ) AUCITUTUTMHAMY TIPEICTaBIeHbI B TabmuIe 5.3.
Tabmuma 5.3 — Pa3aenbl AMCHMIUIMHBI U MEXIUCIIUIUIMHAPHBIE CBSA3H

Ne pa3aciioB I[aHHOﬁ JUCHUIIIIMHBI, OJIA
KOTOPBIX HGO6XO)II/IMO HN3YyUCHUC

HaumMmenoBanue JUCIHAIUINH 06eCHqu/IBaI'OH_[I/IX u O6eCHqu/IBaeMBIX
AUCLUIIIINH
1 2 3

[IpenmecTByromue TUCIUTITAHBI

1 Maremarnka + +

2 TCOpeTI/I‘leCKI/Ie OCHOBBI DJICKTPOTCXHUKHU

3 dusnka

[Tocnenyromye TUCUUIIIMHBI

1 IlpenaumnomMHas mpakTUKa

2 DNeKTpOHHbIE MPOMBIIIJIEHHbIE YCTPOMCTBA

3 DHepreTnyeckas MEeKTPOHUKA

5.4. CooTrBeTcTBHE KOMIIETEHIIU, GOPMUPYEMBIX NPH U3yYeHUM TUCHHUILIUHBI, U BUA0OB 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPHU W3YYEHUH AWUCIHUIUIMHBI, ¥ BHJIOB 3aHATHA
MpeacTaBieHo B Tabmnuie 5.4.
Tabmuma 5.4 — CoOoTBETCTBHE KOMIIETEHIINN, (DOPMHUPYEMBIX NIPU U3yUYEHUH JUCIUILINHBI, U BUIOB 3aHS -

THH
§ Bunrwl 3anstui
= e :
o) e o)
g & g_ S 8 DOpMBI KOHTPOJIA
S = 5 g z
S = = O
A =

OIIK-5 + + + + KontponsHnas pabota, Jk3a-

MeH, KoHcniekT camonosro-
TOBKH, 3amura ordeTa, OT-
4eT 1o J1abopaTropHoil pabo-
te, Onpoc Ha 3aHATHSAX,
Tect
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OIIK-7 + + + + KonTponbehas pabota, Jk3a-
meH, KoHcnekT camonoaro-
TOBKH, 3amura ordera, Ot-
4eT 1o JabopaTopHOi pado-
Te, Onpoc Ha 3aHIATHSIX,
Tect

6. UnTepakTuBHBIC MeTOABI M (OPMBbI OPraHU3ALMHN 00yYEeHHUS
He mpenycmorpeno PVYII.

7. JlabopaTopHbie padoThI
HaumenoBanue mabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7.1 — HammeHoBaHue 1a00paTOPHBIX padboT

3 Z 5
9 = =
: X
HasBanus pa3nenos HaumenoBanue nabopatopHbIx padboT s &5
S 2 <
= o =
a 2 2
= S
5 cemecTp
3 MeTtoap! U cpeacTBa N3mepenne cOpoTUBIICHUN HA ITOCTOSTHHOM TOKE. 4 OIIK-5,
HIMEPCHHS (QHSHIECKHX [IpumeneHue eKTPOHHOTO ocuuuiorpada ams uc- 4 OIIK-7
BEJIUYMH.
el CJIEZIOBAHHUS ANIEKTPUUECKUX CUTHAJIOB.
N3yuyenue MeTo 0B U3MEPEHUsI PEaKTUBHBIX TapaMeT- 4
POB IIEKTPUYECKUX LIECTIEH.
3amura ot4eroB. [lonBenenne UToros. 4
Uroro 16
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMHUHAPBI)
HanmMeHnoBaHMe MpaKTUUECKUX 3aHATUN (CEMUHAPOB) MpUBENCHO B Tabmuiie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTUYECKHUX 3aHATUH (CEMHHAPOB)
3 @]
2 Z E
3 = =
2 S £
HasBanus paszgenos HaunmeHoBaHME NPaKTUUECKUX 3aHATUHN (CEMHHAPOB) z 2 5
= | S
& S g
~ S
5 cemectp
1 OcHoBbI MeTposioruu. | HopmupoBaHre 0OCHOBHOM MOTPEIIHOCTH CPENICTB U3- 4 OIIK-5,
[Torpemnoctu Mepenusi (CH): knacesl TouHocTH. OnpeneneHne OIIK-7
U3MEPEHUI. ocHOBHOM norpemHoctd CU pa3InyHbIX BUIOB.
Metonnueckue norpemHocTy. [lonpaBku, BBeieHNe 2
MOTPaBOK.
Hroro
2 O6paboTka pesynbraToB | CTaTUCTHYECKass 00pabOTKa pe3yIbTaTOB MHOTOKpAT- 4 OIIK-5,
WU3MEpEHUHN. HOTO MPSIMOTO PAaBHOTOYHOI'O TEXHUYECKOTO U3MeEpe- OIIK-7
Hud. Wckimrouenne nmpomaxos. Onpesenenye 10Bepu-
TEJIbHBIX I'PAHUI] CIIyYaWHON MTOTPEIIHOCTH B 3aBUCH-
MOCTH OT 3aKOHA pacipeieeHusl.
HewucknroueHHbIE CUCTEMAaTUYECKHE MTOIPEITHOCTH 4
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(HCII). HopMmupoBaHue AOMOTHUTEIBHON MOTPELIHO-
ctu CU. CyMMHpOBaHUE CUCTEMATUYECKUX MOTPENI-
HocTel. CyMMHpOBaHME CIy4YailHBIX MOIPEIIHOCTEN.
CyMMHpOBaHHE CUCTEMATUYECKUX U CITyYailHbIX M0-
IPELIHOCTEH.

O6paboTka pe3ynbTaToB OOBIKHOBEHHBIX KOCBEHHBIX 4
n3MepeHuid. Jlnneapusanus pasyiokeHueM B pan Tou-
JI0pa ¢ yAEepKaHUEM JIMHEHUHBIX YIEHOB Pa3JIOKECHHUS.
JIuneapuzauus gorapuMUpOBaHHEM.

Htoro 12

Hroro 3a cemecTp 18

9. CamocTtosiTeqbHast padoTa
Bunel camocrosTensHOM paboThl, TPYAOEMKOCTh U (OpMHUpYyeMble KOMIIETEHIINH PECTaBICHbI B
tabmure 9.1.
Tabauma 9.1 — Buapl caMoCTOSITEIbHON pabOThI, TPYIOEMKOCTh U (DOPMHUpPYEMBbIE KOMIIETEHITUH

3 z 5
2 5 =
Bunab! camocTogTeNnsHOM E > ©
Hassanus paznenon 7 = DopMbI KOHTPOJIS
paboThl 8 S 2
=4 2 S
S a.
Y 9 2
= S
5 cemecTp
1 OcHoBel MeTposnoruu. | IlogroroBka k mpaxkruye- 4 |OIIK-5, |KoHcnekr caMonoaroToB-
[Torpemuoctu CKHUM 3aHSTUSIM, CEMHHA- OIIK-7 ku, Onpoc Ha 3aHATHSIX,
U3MEPECHUM. pam Tect
[IpopaboTka JIeKIIMOHHOTO 6
Marepuaia
Hroro 10
2 O6pabotka pesynsratoB |[logroroBka k mpakruye- 6 |OIIK-5, |KoHcnekT caMonmoaroToB-
WU3MEPEHU. CKHUM 3aHSTUSIM, CEMHHA- OIIK-7 ku, KonTponpHas padora,
pam Omnpoc Ha 3aHaTHAX, Tect
IIpopaboTKa JEeKIIMOHHOTO 6
Marepuaa
Hroro 12
3 Meronpb! U cpeacTa [IpopaboTka IeKIMOHHOTO 14 |OIIK-5, |3ammra oruera, KoHCIIEKT
u3MepeHus PU3NUECKuX | Marepuasa OIIK-7 camornoAroToBku, Omnpoc
BEJIMYUH. OQOPMIICHHE OTHETOR 11O 12 Iga 3AHATHSX, queT nTo na-
TOPHOM T T
nabopaTopHBIM paboTam OpaTOpHOU pabote, 1ec
Uroro 26
Hroro 3a cemectp 48
[ToaroroBka u cnava sK3a- 36 DK3amMeH
MeHa
Hroro 84
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10. KypcoBasi padora (mpoekr)

He nmpenycmorpeno PVYII

11. PeiiTuHroBasi cuctemMa JJisi OHEHKH yCIIeBAEMOCTH 00y4al0MXCs

11.1. banabHbIe OLEHKH sl 3JIEMEHTOB KOHTPOJIs
Tabauna 11.1 — bayuibHBIC OIICHKH ISl 2JIEMEHTOB KOHTPOJIS

. N MaxkcuManbHbIi
. MakcumanbHbIN MakcumanbHbIN
DneMeHThl yueOHOM OaJut 3a nmepuos Bcero 3a
6amn Ha 1-yro KT ¢ | ©Oann 3a mepuon
JesITeTbHOCTH mexay 2KT u Ha cemMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
3ammura oTueTa 10 10 20
KonTponbhas pabota 10 10 10 30
OTuet no nabopaTopHOit 10 10 20
pabore
Htoro makcumyM 3a nepu- 10 30 30 70
on
OK3aMeH 30
Hapacrarommm nrorom 10 40 70 100
11.2. Ilepecyer 6a/1JI0B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6aIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU NpeAcTaBieH B Tabnuue 11.2.
Tabmuua 11.2 — [lepecueT 6aUI0B B OLIEHKH 33 KOHTPOJIbHBIE TOUKH
banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuMasbHON cyMMbI OasioB Ha aaty KT 5
Ot 70% no 89% ot makcumaibHO# cymmbl 6aiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasibHOI cymmbl 6aiioB Ha aary KT 3
< 60% ot MakcuMasIbHOW cyMMBbI 6autoB Ha aaty KT 2

11.3. Ilepecuer cymMmMBbI 02J1JI0B B TPAAMUMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

[Tepecuer cymMbl 0aIOB B TPAAMIMOHHYIO M MEXIYHAPOIHYIO OIEHKY MPEICTaBlIeH B TabHIe
11.3.

Ta6muma 11.3 — Ilepecuer cymMMbl 0aIioB B TPAJUIMOHHYIO M MEXKTYHAPOAHYIO OLICHKY

Hrorosas cymma 6asmios,
Onenka (I'OC) YYHUTBIBACT YCIEIIHO CAaHHBINA Onenka (ECTS)
9K3aMeH
5 (oTIM4YHO) (3a4TEHO) 90 - 100 A (oTIM4HO)
85 -89 B (ouenp xoporiio)
4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D( )
TOBJICTBOPUTEIIHHO
3 Y ) 65 - 69 ’ P
TTOBJIETBOPUTENIBHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHo)
2 (HEYROBIIETBOPHTENLHO) (HE Hwxe 60 6anmos F (meynoBneTBopHUTENIBHO)
3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MH(POPMAIITHOHHOE o00ecTiedeHHe TUCIUIIINHBI

12.1. OcHoBHas JIMTEpaTypa
1. Metposorus u paguousmepenus: yueOHuk mis By3oBy/ B. M. Hedenos, B. M. Xaxun, B. K.
butiokoB u np.; Pen. B. W. Hedenos. - M.:Beicmas mkona, 2006. - 525 c.:wi. (Hanuuue B OnOnnorexe
TYCYP - 48 3k3.)
2. Orvanko B.®. Merponorus, crangapTu3anus U cepTUukanus: YdeOHoe mocodue. —
Tomck: ToMckuii MEXBY30BCKHH IIEHTP NUCTAHIIMOHHOTO oOpa3oBanus, 2010 — 208 c. (Hanmuuue B 6u0-
muoteke TYCVYP - 61 3k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Mertponorus, cTanaapTH3aMs, CepTUPHUKALNS U JIEKTPOU3MEPHUTENIbHAs TeXHUKA: Y4yeOHoe
nocobue/ K. K. Kuwm, I H. Aaucumos, B.1O. bap6aposuu, b. f. JlutBunos. - CIIb.:ITutep, 2006. - 368c¢:
wi. (Hanuuue B Oubnuorexke TYCVYP - 50 7k3.)

2. DOpacroB B. E. Metrponorus, crannaptusanus u ceprudukanus: YueOnoe nmocoome — Tomck,
N31-Bo ToMCKOTO rocy1apCTBEHHOTO YHHUBEPCUTETA CUCTEM YIPABICHUS U PAaIHOdIEKTPOHUKH, 2005 —
266 c. (nHanuuue B 6udanorexe TYCVYP - 340 5k3.)

3. @enepanbHblii 3akoH "OO6 obecneueHuu enuHcTBa M3MepeHui" ot 26.06.2008 N 102-P3
[DnexTpoHHBIN pecypc]. [DnexkTpoHHBINA pecype] - Pexxum moctyna: http://www.consultant.ru/document/
cons_doc LAW 77904/, nara ob6pamenus: 08.06.2018.

4. DOpacroB B.E., Cugopos 10 .K., Otyanko B.® M3meputenpHas TeXHUKA U JaTYUKH: YUeOHOE
nocooue. — Tomck: TMIIJIO, 1999. — 178c¢. (nanuuue B onbamoreke TYCVYP - 63 5k3.)

5. ®epepanbHblii 3ak0oH "O TexHUYecKkoM perynupoBaHuu” ot 27.12.2002 N 184-D3 [DnekTpoH-
HBIH pecypc] [OnexkrpoHHwlii pecypc] - Pexum nocryma: http://www.consultant.ru/document/
cons_doc LAW 77904/, nara o6pamenus: 08.06.2018.

12.3. YueOHO-MeTOAHYECKHE MOCOOU

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOANYECKHE MOCOOUs

1. Oryanko B. ®. O YuebHO-MeTOAMYECKUI KOMIUIEKT (y4eOHbIE METOIMYECKHE MOocoOus 10
MPAKTUYECKUM 3aHATHSM, 110 CAMOCTOSITEIIFHON paboTe CTyAEHTOB, IO JJa0OPAaTOPHBIM paboTam) 1O JIHC-
muuimae MCuC — Towmck, 2012 [Onexrponsslit pecype] - Pesxum goctyma: http://new.kecup.tusur.ru/
library/umk-metrologija-standartizacija-i-sertifikacija-fet, nara oopamenus: 08.06.2018.

2. Oruanko B.®., Cunopos F0.K. — MeTonuueckue yka3aHus 1o BBITOJHEHUIO JTAOOPAaTOPHBIX
pabot, — Tomck, 2016 [DnexTpoHHbIN pecypc| - Pexumm mocrtyma: http://new.kcup.tusur.ru/library/
metodicheskie-ukazanija-po-vypolneniju-laboratornyh-rabot, nata o6pamenus: 08.06.2018.

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOMSI AJIs1 JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMHU 310POBbS U
HHBAJIMI0B

Y4eOHO-MEeTOAUYECKUE MaTepHalbl sl CAMOCTOSTENILHON U ayAMTOPHOI paboThl 00y4arOIINXCS
W3 YHCIIa JIUI] ¢ OTPAHHYECHHBIMA BO3MOXXHOCTSIMH 37I0POBbSI 1 MHBAIHMJIOB MPEIOCTABISIOTCS B (popmax,
aJalTHPOBAHHBIX K OTPAaHUUYEHUSIM UX 3I0POBBS U BOCTIPUSATHUS HHPOPMAIIHH.

Jlist U1 ¢ HApYIIeHUSIMU 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTa;

— B IIeYaTHOU (hopMe YBEIIMICHHBIM IIPUPTOM.

JIst a1l ¢ HApyLIeHUsIMH CcJIyXa:

— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

- B Me4aTHo (opme.

Jliis1 I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeILHOI0 anmnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTa;

- B reyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMBI
1. www.consultant.ru
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13. MarepuaJibHO-TeXHHYecKoe ofecrnedeHue JUCHMILIMHBI U TpedyeMoe NporpaMMHoe
obecrieyeHmne

13.1. O6uue TpeGOBaHMA K MATEPHAJIBHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecIe4eHHI0
AUCHHUILINHBI

13.1.1. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOE o0ecrneyeHue sl JIEKIIMOHHbIX 3aHATHI
Jlns npoBeneHus 3aHATUHN JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHAWBUIyaJIbHBIX KOHCY/IbTALlUH, TE-
KYyILIETO KOHTPOJIA ¥ MPOMEKYTOYHON aTTECTAIlMU UCIIONB3yeTC sl yueOHasi ayTuTOpHs ¢ KOJIUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasE JOCKOW M CTaHAAPTHOHN yueOHOH mebenbio. Mmerorcs
JEMOHCTpAIOHHOE 000pyA0BaHUE U yueOHO-HAITISAHbIE TOCOOus, 00ecreunBaoIIe TeMaTHueCcKie 1ii-
JIFOCTPALIMHU IO JIEKIMOHHBIM pa3JielaM JUCIUIUINHEL.

13.1.2. MarepuajibHO-TEXHHYECKO€E U NMPOrpaMMHOe odecriedeHne J1Jisl MPAKTHYEeCKUX 3aHATHI
JlaGoparopusi METPOJIOTUU M U3MEPUTEIbHON TEXHUKU
ydeOHasi ayTUTOpHs JJIsl IPOBECHUSI 3aHATUI MPAKTUYECKOTO TUIIA, yueOHas ayAuTOpus JUIsl TIPO-
BE/ICHUS 3aHATUHN JJaOOPATOPHOTO TUIIA
634034, Tomckast obnacts, . Tomck, Bepmuauna ynuna, n. 74, 212 ayg.
Onucanue uMeronierocs 000pyIoBaHuUs:
- Ocunmnorpag ananorossiid pupmsl INSTEK (4 mit.);
- Ocnorpad uugposoit INSTEK;
- I'eneparop curnanos tuna '3 (2 mrt.);
- I'eneparop curnanos tuna I'S (5 mrt.);
- Hactoromep tudponoit U3-34;
- MunnuBonsT™MeTp B3-38 (2 mit);
- Usmeputens nobporaoctu E9-4;
- Usmepurens nobpotHoctu E4-4;
- Usmepurens E12-1(A);
- Usmepurens E12-1;
- Yacroromep U3-44 (4 mr.);
- Usmeputens RLC (2 mT.);
- U3mepurens E7-21;
- AMniepmertp-BoasT™MeTp-ommeTp ABO-5M (3 wit.);
- Moct P329 (2 mit.);
- Boner™metp cepuu M (6 mit.);
- lcTouHMK MTUTAaHUS TOCTOSTHHOTO TOKA (5 IIT.);
- MlcTOuHUK NUTaHUS MOCTOSHHOTO TOKA MPOrpaMMHUpPYeMBbIii (2 mT.);
- Marasun conpotuBiennii (3 mir.);
- ['aneBanOMeETD;
- Bonstmerp ®@-204/1 (B makere, 2 WIT.);
- ®azomerp cepuu D2 (4 mr.);
- I'eneparop-uacroromep AHP-1001;
- [lorennmomerp I1I1-63 (3 mT.);
- Jdenurens nanpsxenus [IH-1;
- KommuiekT cienmanu3upoBanHoi yueOHOM Mebenu;
- PaGouee mecto npenonasaress.
[TporpamMHoe obecnieueHre He TpeOyeTcs.

13.1.3. MarepuajJibHO-TeXHUYECKOE U TPOTPAMMHOE o0ecrneuyeHue sl JJa00opaTOpHbIX padoT
JlaGopaTopust METPOJIOTUH U U3MEPUTETHLHON TEXHUKHU
yueOHasi ayTUTOPHsl AJIsl TPOBEICHHSI 3aHATUI MPAKTUYECKOTO TUTIA, yueOHast ayAuTOpUs JUIsl TIPO-
BEJICHUSI 3aHATHUH JIaOOpaTOPHOTO TUIIA
634034, Tomckas obnactb, . Tomck, Bepmuauna ynuna, 1. 74, 212 ayg.
Onucanue UMeIIerocs 000py10BaHUS:
- Ocmwmnorpad ananmoroBsiit pupmbel INSTEK (4 mT.);
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- Ocmmutorpad nugposoit INSTEK;

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

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

- Yacroromep mudposoit U3-34;

- MumnuBonst™meTp B3-38 (2 wit);

- Usmepurens nodbporHocty E9-4;

- Usmepurens nodbporHocTH E4-4;

- Usmeputens E12-1(A);

- Usmepurens E12-1;

- Yacroromep U3-44 (4 mrt.);

- U3smepurens RLC (2 wt.);

- U3mepurens E7-21;

- AMniepmertp-BoasTMeTp-ommerp ABO-5M (3 wit.);
- Moct P329 (2 mit.);

- Bonst™meTp cepun M (6 mit.);

- MlcTouHuK NUTaHUs MOCTOSHHOIO TOKa (5 MIT.);

- MlcTouHMK MTUTaHUS TTOCTOSTHHOTO TOKA MTPOrPaMMHUPYEMBIi (2 IIT.);
- MarasuH conpoTuBienuii (3 mr.);

- ['aneBanOMeETD;

- Bonsrmerp @-204/1 (B makete, 2 1IT.);

- ®azomerp cepun D2 (4 wr.);

- I'eneparop-uacroromep AHP-1001;

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

- denurens nanpsoxkenus [IH-1;

- Komnnexr cnenuanu3upoBaHHoN yueOHON Mebeny;
- PaGouee mecTo mpenogaBares.

[TporpamMmmHoOe obecrieueHne He TpeOyeTcs.

13.1.4. MarepuaJibHO-TeXHHYECKOE U IIPOrPAMMHOe o0ecredyeHue J1JIsi CAMOCTOSITEIbHOM PadoThI
Jiis caMOCTOsTEbHON padOThl UCIONB3YIOTCA y4yeOHbIE aymUTOPUU (KOMITBIOTEpHBIE KIIACCHI),
PaCIONIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast obnacts, I. Tomck, Jlennna npocnexr, a. 40, 233 ayx.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 aygx.;
- 634034, Tomckast obnacts, I. Tomck, Bepmmnauna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckas obmacts, T. ToMmck, Bepmmanna ynuma, 1. 74, 207 aya.

CocraB 000py10BaHUS:

- yueOHast MeOeb;

- komnrotepsl kinacca He Hke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMIBIOTEPHI MOIKIIOUCHBI K ceTh «VHTepHEeT» U 00eCreYrBarOT JOCTYIl B AJIEKTPOHHYIO HH-
dbopMaIoHHO-00pa30BaTeNbHYIO CPEAy YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 00ECIICUCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepua/jibHO-TeXHH4YeCKoe o0ecredyeHre JUCIUIIIHHBI /ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbS1 1 MHBAJIN/I0B
OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHMYEHHBIMU BO3MOYKHOCTSIMM 3/10pOBbsS U HMHBAJIUJaMU
OCYILECTBIISETCS C UCIOIb30BAHUEM CPEACTB 00yUYEeHHs OOIIEro U CHEelMaabHOIO Ha3HAUEHMSL.
[Tpu 3aHATHAX ¢ OOYYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPeyCMOTPEHO UCTIOIb30BaHHUE 3BYKO-

CornacosaHa Ha noprane Ne 30112 1



YCHJIMBAIOIIEH armapaTypbl, MyJTbTUMEIUIHHBIX CPEACTB U APYTHX TEXHHUECKUX CPENICTB IpUeMa/epena-
i yueOHOM nH(OpMaIIMK B JOCTYMHBIX (hopMax, MOOMIBEHOM CUCTEMBI MTPETOaBaHus A1 00yJarouXCs
C UHBAJIUIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi ayTuTOpHs, B KOTOPOU 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapyIlIeHHeM cliyXa, 000pyI0oBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOW, MEKTPOHHOHN JOCKOW, MyJIbTUMENUNHON CHUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIONUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETyCMOTPEHO HUCIIOIb30BaHUE B
JIEKIMOHHBIX U YYEOHBIX ayJUTOPUIX BO3MOKHOCTH IIPOCMOTPA YAAJIEHHBIX 00BEKTOB (HapuUMep, TEKCTa
Ha JIOCKEe WM CJaif/la Ha 9KpaHe) MPHU MOMOIIU BUACOYBETUIUTENEH 17151 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHUSX C 00y4YaIOIIMMUCS ¢ HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO aNnapara HCIOJb-
3YIOTCS allbTepHATHUBHBIE YCTPOICTBA BBOAA MH(OPMAIIMU U IPYTHe TEXHUUECKHE CPEe/ICTBA IIpueMa/mepe-
nayn yaeOHOM MHPOpPMAIUK B TOCTYIHBIX (POpMax, MOOMIIBHOW CHCTEMBI OOyYEHUS UIS JIFOEH ¢ UHBA-
JUAHOCTHIO.

14. OueHo4YHbIe MaTepHAJIbI 1 METOAUYECKHE PEKOMEHIAIMH 110 OPTaHU3ANNH H3Y4YeHUs
JTUCIHHMIIIMHBI

14.1. Conep:xaHue OLEHOYHBIX MATEPHAJIOB U METOAUYECKHE PEKOMEHAANHU
I[J'IH OIICHKU CTCIICHU C(i)OpMPIpOBaHHOCTI/I n ypOBHSI OCBOCHHUA Saerl'IJ'IeHHI)IX 3a I[HCIII/IHJIHHOﬁ
KOMIIETEHIINI UCTIOIb3YIOTCS OLIEHOUHbIE MaTepUalibl B COCTABE:!

14.1.1. TecToBBIe 3aaHUA

I. Kakyl0o TOTrpemHOCTh HOPMHUPYET KJIACC | OCHOBHYIO
TOYHOCTH CPEJICTBA U3MEPEHHUS?

aJIUTUBHYIO

JOIMMOJHUTCIIbHY O

a0CONIOTHYIO

2. Ha KaKyl0 BCJINYUHY omuoercs BOJIBTMCETP | HA OAUH BOJIBT

Ki1acCa TOYHOCTHU npu U3MCPCHHOM 3HaA4YC- Ha OZUMH HPOLCHT OT 1000 B

Hun 360 B Ha npenene nuamepenus 1000 B? Ha OJIMH IporeHT ot 360 B
Ha 36 B
3. BcTaBbTe MpOIymeHHoe CII0BO. Y4aCTOTHOM

DNEeKTPOHHO-Ty4eBON ocluiorpad rnpenHa3Ha- | BDEMEHHON

YeH [l NCCIEI0BAHMSA JEKTPUUECKUX CHIHA- | A . PAXAHCKOI
JIOB B obmacTu.

KOMILUIEKCHOM
4. Yo Takoe monpaBka K U3MEPEHUIO? 3HaueHHUE NMOTPEIIHOCTH, B3SITOE U3 MacopTa

HCIIOJIB3YCMOI'0 CPpEACTBA UBMCPCHUA.

3HaueHHe MCTOI[I/I‘ICCKOﬁ MOrp€HOCTH, B3ATOC
C IIPOTHUBOIIOJIOKKHBIM 3HAKOM.

3HaueHne MOrp€IIHOCTH HEU3BCCTHOI'O 3HAKA,
pacCuUuTaHHOC MOCJIC BBINTOJIHCHUA U3MCPCHUS.

3HaYCHHE MTOTPEIIHOCTH TUCKPETHOCTU ITUPPO-
BOTO U3MEPUTEIHLHOTO MPHOOpa.
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5. Kakyro mOTrpentHOCTh Ha3bIBAOT A IUTHB-
HOI?

He 3aBucsnyto oT BHEIIHUX YCIOBUM.

He 3aBucsinyro or u3mMepsseMoi BEJINYUHBI.

[TepemeHHy10 BO BpeMEHH.

CBOOOIHYIO OT METOJUYECKOM MOTPEITHOCTH.

6. Uto Takoe METOMYECKAs! IOTPELIHOCTh?

HOI‘peLHHOCTB, BbI3BAHHAs BJIMAHHUEM CPCACTBA
HU3MCPECHUA HA 00OBEKT HU3MCPCHUA WK pac-
XOXKIACHUCM MCKAY MOACIIBIO o0BeKTa n3Mepe-
HHS 1 CAMHM OOBEKTOM HU3MCPCHHUA.

[Torpemnocts, ykazanHas B naciopte CH.

HOFpeIJ_IHOCTL, YKa3zaHHasA B MCTOAUYKC.

[TorpemHoCTh, BbI3BaHHAS BHIXOJIOM BHEITHHX
BITUSIIOIIUM BEJIMYMH 33 TPAHUIIBI HOPMAJIBHBIX
YCIIOBHU.

7. Kakoil W3 NPUBEICHHBIX HM)XE METOHOB SIB-
JSIETCSI HYJIEBBIM METOJIOM CPABHEHMSI C MEpOii?

KocBeHHOE n3MepeHne conpoTUBIEHUE METOI0M
BOJIBTMETpa-aMIIEpPMETPa.

[IpsiMoe n3MepeHne COnpOTUBIECHUS OMMETPOM.

IIpsiMoe n3MepeHne COnpOTUBIEHUS MYJIbTH-
METPOM.

MocToBO€E U3MEPEHHE COITPOTUBIICHHUS.

8. [1o kakoMy 3aKOHY pacHpeesIeHbl CHCTEMATH -
YECKHE MOTPEIIHOCTU HEU3BECTHOTO 3HAKA?

PaBHOMEpHOMY.

HopmainsHOMYy.

TpaneuenanpsHOMY.

ApPKCUHYCOUIAJIbHOMY.

9. Kak yMEHBIINTH MOTPEIIHOCTh KBAHTOBaHMS
(muckpeTu3anuu) B HUPPOBBIX U3MEPUTEIHHBIX
npubopax?

CTaOuIM3UpOBaTh CPEIICTBO U3MEPEHHUSI 110 TEM-
neparype.

VBeIMYHUTH YaCTOTY OMOPHOTO KBapIEBOTO Te-
Hepartopa npubopa.

OTKaJII/I6pOBaTL CpeaACTBO UBMCPCHUA.

CmenuTs omneparopa.
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10. B yem oTiMure U3MEPUTEIBHOTO TTpeodpa3o-
BaTessl OT U3MEPUTEILHOTO TIprbdopa?

W3mepuTenbHblil TpUOOP CTOUT JOPOXKE.

W3mepuTenbHbIi IpeoOpa3oBareiab HEOOXOAUMO
HIOBEPSATH.

W3MepuTenbHBbIi IpeoOpa3oBaTelb BhIAAET
CUTHAJI U3MEPUTENIbHON HHPOpMalun B hopme,
HEJIOCTYIHOM JUIs HaOMIOCHHUS YETOBEKOM.

W3meputenbHbIi IpruOOp BbIAAET CUTHAT U3Me-
puTenbHOM nH(popManuu B popMe, HEJJOCTYTI-
HOM [T HAOJIOJICHUS YeTTOBEKOM.

11. Ileproanyeckas moBepka CpeACTBa H3Mepe-
HUSI IPOBOJUTCS

10 TPeOOBAHUIO COTPYIHUKA METPOIOIMYECKOTO
Oprasa npearnpusaTus.

1o TPeOOBAHUIO COTPYIHUKA FOCYIaPCTBEHHOTO
METPOJIOTMYECKOTO HAJ30pa.

M0 UCTCUCHUIO CPOKa MECIKITOBEPOYHOI'O MH-
TCpBaJIa.

10 OKOHYAHUIO KaJICHAApHOI'O Iroga.

12. Tlpu oOHapyXeHHH TpomMaxa B CEPUH pe-
3ylBTAaTOB U3MEPEHHI HEOOXOIUMO

WCKITIOYUTH TTPOMax M MPOBECTH 00padOTKy
pEe3yNbTaTOB U3MEPEHUI 3aHOBO.

MCKITIOYUTH TIPOMax M MPOJIOJDKUTE 00pabOTKy
pE3yJIbTaTOB.

CMEHUTbH UCIIOJIb3YEMOE CPEJICTBO U3MEPEHUII.

MIPOU3BECTH HOBYIO CEPHIO NU3MEPEHUH.

13. Kakomy 3akoHy pacnpenesieHus MOAYMHS-
I0TCS CITy4aifHbIe TOTPEITHOCTH?

HHTCTPAJIbHOMY

muddepeHnaIbHOMY

HOPMaJIbHOMY

pacrpenenenuto [Iupcona

14. Kakas 3 nepednciIeHHbIX HUKE XapaKTepH-
CTHUK CPEICTB U3MEPEHUs SIBISETCA METPOJIOTHU-
YECKOMN?

BEC M3MEPHUTENHHOTO Mprbdopa

byHKIUS TpeoOpa3oBaHUs

TUIT COCAUHCHUSA C UHTCPHECTOM

OIITOBaidA LICHa

15. Kakast u3 nepeyucieHHbIX HUXKE XapaKTepu-
CTHK CPEJICTB U3MEPEHUs HE SBIIICTCS METPOJIO-
TU4ECKOn?

YYBCTBUTCIIbHOCTDH

opor 4yBCTBUTCIIbHOCTH

rabapuThl U3MEPUTEITHHOTO MPUOOpa

ObICTpONICHCTBIE
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16. Kakoll kjiacc TOYHOCTH HENb3sl MPUCBOMUTH | 1,0
CPE/ICTBY M3MEPEHH 10 Pe3y/IbTaTaM MOBEPKU? | | 4
b

2,0
2,5

17. Kako# KjlacC TOYHOCTH SKOHOMHYECKH BEI-
rogHee Bcero mnpucBouth CHM ¢ oCHOBHOU
MYJBTUIUIMKaTUBHON MOTPEUTHOCTBIO, €CIIU MPHU
JIelCTBUTEIIFHOM 3HaueHUM 3,63 B oHO moxasa-
10 3,6 B na npenene 10 B?

18. B pesynbrare uzmepenus -5 B 6putn o0Hapy- | -5.1354 B
JKEHBI METOJMYCCKHUE MOIPEIIHOCTH M3BECTHOIO| 3 44

3Haka -1,61 % u +0,054 B. Yemy paBeH ucnpas-
TICHHBIN pe3ynbTar? -5,1345 B

19. Kak cymMMupylOTCsl CilydaiiHbl€ IOIpPEIIHO- _
crtu? 5y= Z 5

SZ:; SH+2).r *S,*S,

i#]

SZ:\/Z s$+2zn: r.;'S:'S;

i#j

20. Kakass M3 IpUBENEHHBIX HMKe oneHok no-|U=[0,7+0,07|B, P=0,95%
IPEIIHOCTH SIBJISCTCS IOBEPUTEIHHOM? _ _
p p U=0,7B,S,=0,0309 B

U=0,7B,6=x0,07B

U =0,7 B, pactipenienieHue MorpenHocT! He
HIPOTUBOPEYUT HOPMAILHOMY

14.1.2. Dx3aMeHANMOHHbIE BONPOCHI
1 Borpockl o 0cCHOBaM METPOJIOTHH
1.1) U3mepenue. Knaccudpukanmuu nzmepenuil. [Ipumepsr.
1.2) Meton n3mepenus. Meto HEOCPEICTBEHHON OLIEHKH M METOJ CpaBHEHUs ¢ Mepoil. Pa3Ho-
BUIHOCTHU. [IpumMepsr.
1.3) Cpenctsa usmepenus. Knaccudukanus. [Ipumeps.
1.4) OcHoBHble MeTposnornyeckue xapakrepuctuka CU. HopmupoBaHue MeETpOJIOTHYECKHX Xa-
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pakrepuctuxk CU.

1.5) Ilorpemnocts n3Mepenus. Knaccudukanum norpemrHocteil (abcomoTHbIE/OTHOCUTENbHBIE/
NPUBEACHHBIC, a/IITATUBHBIC/MYTBTUILTUKAaTUBHBIC, CHCTEMAaTHYECKHE/CITydaiiHbIe/TpyObIe). [Ipumepsr.

1.6) Cuctemarnueckue norpemHoctu. Kiaccuduxkanus, cnocodsl oOHapyx eHus,

1.7) Cucremarnueckue norpermHoctu. CrnocoObl yCTpaHEHUS! CHCTEMAaTHUECKUX MOTPEIIHOCTEH.

1.8) Metozp! n3MepeHHs, yCTPAHAIOLIE/0CIa0AI0NIMe CUCTEMAaTHYECKIE MOTPEITHOCTH.

1.9) HeuckitoueHHble CUCTEMATUUYECKUE MOTPEIIHOCTH: OINpe/ieIeHHe, UCTOUYHUKH, puMepsl. [1o-
IpaBKa, BBE/IEHHUE MTONPABKHU, BUJIbI IONIPABOK.

1.10) 3axkoHbl pacnpenenaeHus ciaydaiHbIX norpemHoctei. [lpumepsi.

1.11) ITapameTpsl 3aKOHOB pacHpeneeHus CIy4alHbIX MOTPEHIHOCTEH U UX OLEHKH IO SKCIIEepH-
MEHTaJILHBIM JTAHHBIM.

1.12) Cnyuaiinble norpemHocTd. OLEHKH CIy4alHbIX MOTpeIIHOCTed (TOYeuHble, TOBEPUTEIb-
HbIE/KBaHTHIIBHBIE, TIpenenbHbIe). [lepexon OT TOYeuHBIX OIEHOK K JIOBEpUTENbHBIM. BimsHue 3akoHa
pacripeqesieHus Ha JJ0BEepUTENIbHbIA HHTEPBAJ CIIy4aiHOM MOrpenHoCTH.

2 Bormpocsl o 00paboTKe pe3yabTaToB H3MEPEHUH

2.1) IIpsiMble OMHOKpaTHBIE TEXHHUUECKHUE U3MEepEHHEes — olpeseneHre. AJIropuT™M o0paboTKH pe-
3yJIBTaTOB MPSIMBIX OJJHOKPATHBIX TEXHUYECKUX U3MEPEHHIA.

2.2) IIpsiMble MHOTOKpaTHbIE PABHOTOUHBIE TEXHUYECKHE U3MEPEHUs — OIpeeseHre. AJITOpUTM
00pabOTKH pe3yabTAaTOB MPSMBIX MHOTOKPATHBIX TEXHUYECKUX PABHOTOYHBIX NU3MEPEHUI.

2.3) KocBeHHbIe OTHOKPATHBIE TEXHUUECKHE N3MEPEHUs (0OBIKHOBEHHbIE KOCBEHHbBIE N3MEPEHUS)
— ompenenenue. [Tonck morpenrHOCTH 0OBIKHOBEHHOTO KOCBEHHOTO M3MepeHust. [Ipumep.

2.4) O6paboTKa pe3ynbTaTOB MHOTOKPAaTHBIX KOCBEHHBIX TEXHMUYECKUX M3MepeHuil. [lpuem mpu-
BE/ICHUSI MHOTOKPATHBIX KOCBEHHBIX TEXHHYECKUX PABHOTOUHBIX M3MEPEHHH K MHOTOKPATHBIM MPSIMBIM
TEXHUYECKUM PABHOTOYHBIM MU3MEPEHUSIM. .

2.5) CrnoxxeHue cUCTEMaTHUECKUX MOTPEIIHOCTEN U3BECTHOTO M HEM3BECTHOTO 3HAKOB. [IprMepsl.

2.6) CnoxeHue ciay4aiHbIX norpemHoctei. [Ipumepst.

2.7) CnoxxeHue cUCTEMaTUYECKUX U ClIydallHbIX norpemHocTeil. [Ipumepsl.

2.8) HopMupoBaHHe OCHOBHBIX M JOMOJHUTENBHBIX MOrpelHocTeil cpeacTs uzmepenuii. Kiaccol
TOYHOCTH. [Iprmepsl.

2.9) IlpaBuna npencrasieHus pesyabrara usMepenus. [Ipasuna okpymienus. [Ipumepsi.

3 Bompocel 1o MeToZaM U CpeicTBaM U3MEPEHHUsT (PU3NIECKUX BETUINH

3.1) Curnansl u3mMepuTenbHON nHpopManuu. MacirabHble mpeodpa3zoBaTeny.

3.2) MarauTosnekTpuuecKkue U3MepUTeIbHble MPUOOPHl KaK Pa3HOBUIHOCTh 3JIEKTpOMEXaHHYe-
ckux cucteM. Ilpuniun paboTbl, JOCTOMHCTBA, HENOCTATKU. YpaBHEHME MIKAJIbl, OOJIACTH MPUMEHEHHUS.
M cTOYHMKY MOTPEIIHOCTEN.

3.3) KommneHcaropsl mOCTOSSHHOTO HampspkeHusl. CTpyKTypHas cxema, NpUHIMI paboThl, JOCTO-
WHCTBA U HEAOCTATKU. MICTOUHMKYM TOTpemHoCTen.

3.4) BonbsT™MeTpbl mepeMeHHoro HampsbkeHus. IIpeoOpas3oBaTreny MOCTOSIHHOTO HANpsDKEHUS B
MEPEMEHHOTO (JIETEKTOPHI) BRIPSIMUTEIBHOTO M TEPMOIIEKTPHUECKOro TUNa. JlOCTOMHCTBA M HEoCTar-
KU.

3.5) LludpoBbie BOIBTMETPHI C BPEMS-UMITYIbCHBIM INpeoOpa3oBaHueM. CTpyKTypHas cxema,
HOPUHIUI paboThl, JOCTOMHCTBA U HEAOCTATKU. ICTOUHMKY MOrpenHocTel, ycTpaHeHHe MOTrpelHOCTEH.

3.6) LludppoBbie BOJIBTMETPHI C YACTOTHO-UMIYJIBCHBIM NpeoOpa3oBaHueM. CTpyKTypHasl cxema,
HOPUHIUI paboThl, JOCTOMHCTBA U HEAOCTATKU. ICTOUHMKM MOrpenHocTel, ycTpaHeHHe MOTpelHOCTEH.

3.7) UudpoBsie BOIBTMETPHI ¢ JBOWHBIM HHTETPHPYIOUINM TpeoOpazoBanreM. CTpyKTypHas cxe-
Ma, TPUHIMI PabOThl, JOCTOMHCTBA W HEAOCTaTKU. VICTOYHMKM NOTpEIIHOCTEH, yCTpaHeHHEe I0-
TPEITHOCTEN.

3.8) VHuBepcaslbHBIA 3MEKTPOHHO-TyueBol ocuuiuiorpad. CTpykTypHas cxema, NMPUHLUIN JAei-
CTBHSI, OCHOBHBIE XapaKTEPUCTHKH, NCTOYHUKH TTOTPEITHOCTEH.

3.9) Ocummiorpaduueckue MeTOAbl H3MEPEHHs MapaMeTPOB HIEKTPUUYECKHX CHTHAJIOB (aM-
TUTATYJIA, 9aCTOTA, BPEMEHHBIE HHTEPBaJIbl, CABHUT (a3bl), UX TOCTOMHCTBA M HemocTaTku. [lorpenrHocti
OCHMIIIOrpa)UIeCKUX METOJOB.

3.10) Ludpossie 3amomuHaromme ocumwniorpadsl. CTpyKTypHas cxema, MPUHIMI J1EeHCTBUS,
OCHOBHBIE XapaKT€PUCTUKH, TOCTOMHCTBA U HEJOCTATKH.
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3.11) Ludpossie yactotoMepsl. CTPyKTypHas cxema, MPUHIUI paboThl, TOCTOMHCTBA M HENO-
cTarky. FICTOYHUKH NTOrPELIHOCTEN.

3.12) LludpoBbie H3MepUTENN BPEMEHHBIX HHTEPBAJIOB (XpoHOMETpbl). CTpPyKTypHas cxema,
HOPUHIUI paboThl, JOCTOMHCTBA U HEAOCTAaTKH. VICTOUHMKY morpenHocTei.

3.13) Ludposeie ¢a3zoMeTpbl ¢ BpeMSI-UMITYIbCHBIM IpeoOpa3zoBanueM. CTpyKTypHas cxema,
HOPUHIUI paboThl, JOCTOMHCTBA U HEAOCTAaTKH. VICTOUHMKY MorpemHocTei.

3.14) ®a3omMeTphl ¢ IPOMEXKYTOYHBIM ITpeodpa3zoBaHueM casura ¢a3 B HanpspkeHue. CTpyKTypHas
cXeMa, IPUHIMI padoThl, JOCTOMHCTBA M HEAOCTATKU. McToOuHMKM morpenHocTeil.

3.15) Hudpossie pazomerpsl ypaBHOBeIMBaroero nmpeodpasosanusi. CTpyKTypHas cxema, IpHH-
UM pabOoThl, UCTOYHUKH MTOTPEITHOCTEH.

3.16) MocroBsie MeTozbI M3MepeHust mapamerpos neneit (R, L, C). Bugst mocToB. X 0coGeHHO-
ctu. Obnactu npumMeHeHus. bananc mocra.

3.17) I'enepaTopHblii METOA W3MEPEHUSI TapaMETPOB LIETIEH Ha MPUMEpPE TeTEPOAUHHOTO U3MEpH -
Tenst napamerpa ueneil. CTpyKTypHas cxeMa, OCHOBHBIE XapaKTEPUCTHUKH, TOTPEIIHOCTH U3MEPEH .

3.18) LudpoBoii u3MepuTenb MapaMeTpPOB IENEd C BPEMSI-UMITYILCHBIM MPeoOpa30BaHUEM.
CrpyKTypHas cxema, IPUHIMIT PabOThl, ICTOYHUKH MOTPEIIHOCTEH.

3.19) CTpyKTypHBIE CXEMBI H3MEPHUTENBHBIX MPHOOPOB: MPUOOPHI MPSMOTO U YPABHOBEIINBAIOII-
ero nmpeodpazoBanusi. CTaTHueckue XapakTepUCTHKH PeoOpa3oBaHus, TOCTOMHCTBA U HEAOCTATKH.

3.20) AmnanoroBo-nudpoBoe mpeoOpa3zoBaHHe W MU(PPO-aHAIOTOBOE MPEOOPa30BaHNE CHUTHAIOB
u3MeputensHoil nHpopmanuu. PaznoBuanoctu ALIIL: ALl mocnemoBarensHOro cyera, MopaspsaHOTO
KOAMpOBaHus, napauienpbHoro cunteiBanusd. AL passepreiBatomiero u cuensmero tuna. AT npsmoro
U YPaBHOBEILINBAIOIIETO NPeoOpazoBaHMUs.

3.21) Metoauueckas NOTPEIIHOCTh NPEJCTABIECHUS CHUTHajda W3MEPUTEIbHOW HHpOpMalUHu B
U(pPOBOM BHUE (IOIPEIIHOCTh KBAHTOBAHUS/AUCKPETHOCTH). OnMcanue GU3N4ecKoi MpUpoabl B LU -
POBBIX IPUOOPAX PA3TMIHOTO MPUHIIUTIA PAOOTHI, CTOCOOBI YMEHBIIICHHUS.

3.22) Mepsb! snekTpudeckux BeauuuH: Mepbl DJIC Ha OCHOBE HOPMAJBHBIX 3JIEMEHTOB; MEpPbI
HanpspKeHUsT Ha ctabunutpoHax; ogHo3HauHble (OMOC) u MHoroznaunsie (MMOC) mepsl snekTpude-
CKOT'O COIPOTHBIIEHHS; 00pa3LloBble KATYIIKU HHAYKTUBHOCTH; 00pa3loBble KOHIEHCATOphl. TpeboBaHMs
K M€paM 3JIEKTPUYECKUX BETNYMH.

3.23) Jlatunku pU3NYECKUX BETUYHH.

14.1.3. TeMbl KOHTPOJIBLHBIX Pa00T
Knaccsl TOUHOCTH M METOIMYECKUE TIOTPELTHOCTH.
OreHka NOrpenrHOCTH MPSIMOTO TEXHUYECKOTO MHOTOKPATHOTO PaBHOTOUHOTO U3MEPEHUSI.
Biusinue 3akoHa pacnpeneneHus Ha JOBEPUTENbHYIO IPaHUIy CIy4YailHONH NOTPEIIHOCTH.
OrneHka NorpenrHocTy 0OBIKHOBEHHOTO KOCBEHHOTO U3MEPEHUSI.
CymMmupoBaHM€ OTPEIIHOCTEN.

14.1.4. TeMbl 0IPOCOB HA 3aHATHAX

OcCHOBHBIE MOHATHSA, TEPMUHBI U OlpeneneHuss meTpoioru. Cucrema eauHul] (U3NYECKUX Be-
mnuvH (OB). Knaccudukanuu BUI0B U3MepeHHid, MeTo0B U cpenctB usmepenuit (CHU). OcHoBHbIE MET-
ponoruyeckue xapakrepuctuku CHU. OcHoBbl Teopuu norpemHocteil. Kiaccudukanus norpemHoctei.
Cucremarnyeckue U ciy4aiHble MOrPEIIHOCTH, UX 0COOEHHOCTH.

ITpaBuiia cymmupoBanus norpemHocteil. [IpaBunia npencrasnenus pe3ynbrara U3MEPEHUsl.

O0paboTka pe3y/bTaToB NPSIMbBIX OJHOKPATHBIX M3MepeHud. HopMupoBaHue oCHOBHOM M J0MOJ-
HUTENbHOM norpentHocrei CH.

O0paboTka pe3y/IbTaTOB MHOTOKPATHBIX PaBHOTOYHBIX M3MepeHui. MnenTudukanus 3akoHa pac-
npeaeseHus ONbITHBIX AaHHBIX. Kputepuit Ilupcona. Ycrpanenue npomaxoB. OO6paboTka pe3ynbTaTroB
KOCBEHHBIX U3MEPECHUI.

O060011eHHbIE CTPYKTYPHBIE CXE€Mbl U3MEPUTEIbHBIX MPUOOPOB. IIpuHImel nocrpoenus mudpo-
Bbix CH.

OJEKTPUUYECKHE U3MEPEHUS: METObI M CPEJCTBA U3MEPEHUS HANPSDKEHUS, TOKA U MOIIHOCTH; U3-
MEpEeHHE MapaMeTPOB LIeTel; uccaeaoBaHue (OpPMbI CUTHAJIOB; OCHMILIOrpapuuecKiue U3MEpEeHHsl; u3Me-
pPEHHE YacTOThl, UHTEPBAJIOB BpeMEHH U (ha30BOT0 CIBUTA.

Curnansl usmeputenbHON MHPopmaruu. Macmtabupytomue npeodpasosarenu. M3mepurenbHbie
npeoOpa3oBaTeay pa3IuYHbIX THUIOB. JJaTunKy pa3nuyHbIX GU3NYECKUX BEIUYHH.
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14.1.5. Bonnpocbl Ha caMONOATOTOBKY

Knaccugukanuu BUI0B U3MEPEHUN, METOOB M3MEPEHUMN, CPEACTB U3MEPEHUIN M MX XapaKTepH-
CTHK, norpemHocreid. Cucremarnyeckue, cilydaiiHble, rpyOble MOTrpelIHOCTH. 3aKOHbI paclpeeeHus.
ToueuHsle, NOBEpUTEIbHBIE, KBAHTWJIBHBIE, WHTEPBAJIbHbIE OLCHKU. I[Ipsmble OmHOKpaTHbBIE, NPSMbIE
MHOT'OKpaTHbIE PaBHOTOYHBIC, KOCBEHHbIE M3MepeHusd. [IpaBuia cymMMHpoBaHMs MOrpemHocTer, Buabl
ALII/LIAIL. Muxkponporneccopubie CH. O000ImEHHBIE CTPYKTYPHBIE CXEMbl U3MEPHUTEIbHBIX NMPHOOPOB
IPSIMOTO U KOMIIEHCAIIMOHHOTO TpeoOpa3zoBaHusl. MeTonbl n3MepeHHsl HalpsyKeHUsI, CHIIbI TOKa, MOLHO-
CTH, TapaMeTpoB Lienei, (a30BOro cIBUra, 4aCTOThl CUT'HAJIOB, BPEMEHHBIX HHTepBaloB. [laTunku ¢uzue-
CKMX BEJIMYMH.

14.1.6. Tembl 1a00paTopHBIX padoT
M3mepenne conpoTUBIEHUH Ha MOCTOSHHOM TOKE.
[TpuMeHeHHe IEKTPOHHOTO OcIMIuIOrpada st McCaeI0BaHus IEKTPUUIECKUX CUTHAJIOB.
M3yueHne METOI0B U3MEPEHNUS PEAKTUBHBIX [TAPaMETPOB MEKTPUUECKUX LIEHEH.
3amuTa otueToB. [loaBeneHue UTOroB.

14.2. TpeOoBaHUA K OLIEHOYHBIM MaTEPHUAJIAM ISl JIUI] C OTPAHNYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jnis nui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3[I0POBBSI M MHBAJUIOB MPETyCMOTPEHBI JOMOTHH -
TEJIbHBIC OLIEHOUHbIE MaTepUalibl, IEPEYeHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHbIE MaTepHUabl OLEHUBAHUS AJIS JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU
310pOBbsI U MHBAJINJIOB

Kareropun Bubl 1OMOMHUTENBHBIX OLIEHOYHBIX @®opMbI KOHTPOJIS U OLIEHKU
00y4aroLXxcst MarepuasoB pe3ynbTaTtoB 00y4YeHus

TecTsl, MICEMEHHBIE CAMOCTOSITEIbHbIC
PaboTHI, BOIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
ciryxa

[TpenMy1ecTBEHHO MUCHMEHHAS
poBepKa

C napymenussimu | CobeceoBaHme 10 BOIPOCaM K 3a4eTy, | [IpenMyInecTBeHHO yCTHAs IPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIUBUIYAJIBHO)
C napymieHusMu Perenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIC pa60TBI, IINCBMCHHBIC HpeI/IMYHIeCTBeHHO AUCTAHIIMOHHBIMHU
JIBUTATEIHHOTO CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI K METOAAMH
armapara 3a4eTy
C orpannueHusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSTEIbHBIC [Ipenmy1iecTBEHHO POBEPKA
O0IIeMeTUITUHCKIM paboThI, BOMIPOCHI K 3a4€TY, METOJIAMH UCXOJISl U3 COCTOSIHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBCThI o6yqa}0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeToan4yecKkue peKOMEHIAIUH M0 OLEHOYHBIM MaTepUaJiaM JUIs JIUI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/IOB

Jlist U1y ¢ OTpaHWYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI U MHBAIHJIOB TPEIyCMAaTPUBACTCS J10-
cTynHas (hopMma MpeaoCTaBICHUs 3aJaHUH OIIEHOUHBIX CPENICTB, 8 UMEHHO:

- B IleyatHoi (opme;

- B IeYaTHOU (hOpMeE C YBEITMYEHHBIM MPUDTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHUS aCCUCTEHTOM 3a/IaHUS BCITYX;

- NPEAOCTABICHUE 3a/IaHUsI C UCTIOIb30BaHUEM CYpPIOIIEPEBOIA.

JlumaM ¢ OTpaHWYEHHBIMH BO3MOKHOCTSIMH 3IOPOBbSI M MHBAJHIAM YBEJIHYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB HAa KOHTPOJBbHBIE BOMPOCHL. [IJIsi TaKUX 00ydaIONIUXCs MPEAyCMaTprUBaeTCs TOCTYII-
Has popMa mpenoCcTaBIeHHUs OTBETOB Ha 3a/IaHUs, a IMEHHO:

- MUCHhMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOIH30BAHUEM YCIIYT aCCUCTEHTA,

- MPEACTaBICHNUE OTBETOB YCTHO.

[Tpouiemypa orieHUBaHUS PE3yAbTaTOB OOYYCHHS JUI] C OTPAaHUYCHHBIMU BO3MOXXHOCTSIMHU 37I0PO-
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Bbsl 1 MHBAJIMJIOB 10 JUCUHUIUIMHE TPeyCMaTpuBaeT MpeAocTaBieHne nHdpopManuu B popMax, aJanTH-
POBAHHBIX K OTPAaHHMYCHUSAM HX 3[JOPOBBS U BOCIPUSATHS HHOpMALIUK:

JL1s1 I ¢ HApYIIEHUSIMH 3PeHust:

— B ()OpME INIEKTPOHHOTO JOKYMEHTA;

- B IIeYaTHOW (hopMe YBEIIMIECHHBIM HIPUPTOM.

JIJ1s1 JIM1 ¢ HAPYLIEHHSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHo (opme.

J1s1 1M1 ¢ HApYIIeHUSIMM ONIOPHO-ABUTaTe/LHOI0 anmnapara:

— B ()OpME INIEKTPOHHOTO JOKYMEHTA;

- B reyaTHou (opme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHMYCHHBIMHI BO3MOKHOCTSIMU 370POBbSI 1 HHBAJIUIOB TIPOLIE -
Jypa OIICHWBAHUsI PE3yJIbTaTOB 00YUYEHUSI MOXKET IIPOBOIUTHCS B HECKOIBKO JTAIOB.
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