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DenepabHOe TOCyIapCTBEHHOE OI0I:KeTHOE 00pa3oBaTe/ibHOE YUpex/JAeHne BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJAPCTBEHHBIM YHUBEPCUTET CUCTEM
YITPABJIEHUA U PAJIIMOSJIEKTPOHUKW»

(TYCYP)
YTBEPXIAIO
Jupekrop nenaprameHTa 00pa3oBaHUs
IL. E. Tposia
«_» 20 r

PABOYAA [TPOI'PAMMA JITUCHUTIJIMHBI
MertpoJiorus ¥ paguousMepeHus

YpoBenb 00pazoBaHus: BbIcIIee 00pa3oBaHue - 0aKkajJaBpuaT
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®akynpreT: PT®, Paguorexuudeckuid paxkyJabTeT

Kadenpa: CBUuKP, Kadenpa cBepXBbICOKOUACTOTHOI U KBAHTOBOI PAIMOTeXHUKH
Kypc: 4

Cemectp: 7

Y4eOHsbIii man #Habopa 2015 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsr yueOHOIM nesTeNbHOCTH 7 cemecTp Bcero Ennnauner
1 Jleknn 16 16 JacoB
2 [TpakTHueckue 3aHITHS 8 8 4acoB
3 JlabopartopHbie pabOTHI 16 16 4acoB
4 Bcero ayauTopHBIX 3aHITHI 40 40 4acoB
5 CamocrosiTenpHast padboTa 32 32 4acoB
6 Bcero (6e3 sx3amena) 72 72 JacoB
7 ITonroroska u cgada pk3aMeHa 36 36 JacoB
8 OO11ast TPy10€MKOCTh 108 108 4acoB
3.0 3.0 3.E.

DK3aMeH: 7 ceMecTp

Tomck 2018
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P'LICC.\I()'I'DCHU n ();l()6pCH’d Ha 3acCCaaHuu K'd(l)C,'_lpr
nporokot Ne 13 ot « 29 » 5 2018 1
JIUCT COITTACOBAHU A

PaGouas mporpaMMa IUCHUIUIMHBI COCTaBII€HA C Y4eTOM TpeOoBaHMI (enepalbHOTO Trocyaap-
CTBEHHOTO 00pa30BaTeNbHOTO CTaHjaapra Beicuiero obpazoBanus (PI'OC BO) mo HampaBieHHIO MOITO-
ToBKH (criermanbHocTr) 11.03.01 Pagnorexnuka, yrepxkaeHHoro 06.03.2015 roma, paccMoTpeHa u oJ0-

Opena Ha 3acenanuu kapeapsl KCYIT «  » 20 roma, mpoTtokois Ne
Pa3paborunku:
Accucrent ka. KCVYII K. K. Xapos
Homent kag. KCVYII B. ®. OTtyanko

3aBeayromuii odecreunBaromen kad.
KCVYII 10. A. llypeirun

Pabouast mporpamMmMa IUCIUILIMHBI COIVIACOBaHA C (DaKyJIBTETOM U BBITyCKaromei kadenpoii:

Hexan PT® K. 1O. Ilonosa
3aBenyromuid BRITYCKAOIICH Kad.

CBYuKP C. H. lllapanrosuu
OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBBICOKOYA-
CTOTHOM M KBaHTOBOM PaJUOTEXHUKHU
(CBYuKP) A. 1O. [TonkoB

ITpodeccop kadeapsl KOMIBIOTEP-
HBIX CHCTEM B YIIPABICHUH U ITPOEK-
tupoBanuu (KCVYII) B. M. 3103bK0B
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1. Henn u 3a1a9i THCHUILIMHBI

1.1. Hean 1M CcUMIIHHBI
Ienpto mucturuabl "Metposnorus u paguonsmeperus” (MuPU) ssisieTcss oOydyeHHne CTyJIeHTOB
OCHOBaM METPOJIOTHYECKOTO 00ECIICYCHHSI COBPEMEHHON HAyKU M TEXHHUKHU.

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
Hucrtumuaa «Metponorus u paguonsmepenus» (b1.5.15) orHocutes k 610ky 1 (6a3oBas 4acTsb).
[TpeamecTByOMMUMU AUCHUITMHAMHU, (POPMUPYIOLIMMHU HavdallbHbIe 3HAHUS, ABIAIOTCA: Marema-
TAYECKUH aHanu3, Teopus BEpOATHOCTEW U MaTeMaTHdeCKasl CTaTucTuka, Ousnka.
[Tocnenyromumu qucuumiauHamu saeistorcs: Msmepenus B CBU mukpoanekrponuke, Texnonorun
Y CUCTEMBbI aBTOMaTU3UPOBaHHBIX n3MepeHnii Ha CBY.

3. TpeGoBaHusl K pe3yJbTaTaM OCBOCHMS JUCHHUILIHHBI

[Tponecc n3yueHus JUCUUIUIMHBI HApaBiieH Ha (JOPMHUPOBAHUE CIEITYIOIUX KOMIIETSHIIUI:

— OIIK-7 cnocoOHOCTBIO YUYHTHIBATh COBPEMEHHBIC TCHIICHIIUHA PA3BUTHS AJICKTPOHUKH, H3ME-
PUTEIBHON U BBIYMCIMTENBHOM TEXHUKH, WHPOPMALMOHHBIX TEXHOJOTHH B CBOEH Mpo(eCcCHOHANIbHOM
JIeATEIbHOCTH;

B pesynbrare u3ydeHus: IUCIHUIITMHBI 00yUYaIOIMNACS TOJIKEH:

— 3HaTh OCHOBHBIE METO/ABI U3MEPEHUS XAPAKTEPUCTUK PATUOTEXHUUECKUX LENEN U CUTHAJIOB,
OLICHKH MX Ha/IeXXHOCTHU U TOYHOCTH.

—  yMeTb UCIOJIb30BaTh OCHOBHBIE IPUEMbI 00paOOTKH SKCIIEPUMEHTAIbHBIX IaHHBIX.

— BJaJeThb METOAOJIOIMEN UCIONIb30BAHMS allapaTypbl s U3MEPEHUS XapaKTEPUCTUK Pajno-
TEXHUYECKUX LENEH U CUTHAJIOB.

4. O0beM ITMCHUIIMHBI M BH/bI y4e0HOH padoThl
OO01ast Tpy10€MKOCTb JUCLHHUIUINHBI cocTaBiseT 3.0 3a4eTHBIX €IUHMIIBI U IIPEACTaBIeHa B Ta0Iu -

%zgﬁllxl;_[a 4.1 — TpynoeMKOCTb JUCHUILINHBI

Bunel yueOHOM nesTeNbHOCTH Bcero wacos Cemectpsl

7 cemecTp

AynutopHsle 3aHATH (BCETo) 40 40
Jlexknun 16 16
[IpakTrueckue 3aHATHS 8 8
JlaGopaTtopHbIie pabOThI 16 16
CamocrositenpHas padboTa (Bcero) 32 32
OdopmieHue oT4eTOB 10 Ja00paTOpHBIM paboTam 16 16
[TpopaboTka JICKITMOHHOTO MaTepHuaia 12 12
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 4 4
Bcero (0e3 sx3aMeHa) 72 72
[TonroroBka u ciava sK3aMeHa 36 36
OO6miast Tpy10€MKOCTb, 4 108 108
3auerHble EauHunml 3.0 3.0
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5. Conep:xaHue TMCUMILIMHBI

5.1. Pasznennl AMCHUIIMHLI 1 BUAbI 3aHATHIA

Paznensl TUCHUIUTMHEI ¥ BUABI 3aHATHH PUBEICHBI B Ta0uiie 5.1.
Tabmmua 5.1 — Pa3gensl JUCHUILIMHEBI U BUABI 3aHATHI

= | = | = | 28 ZE
= = g g g 2 S E
) ® < < S > 0
HasBaHus pa3ienoB TUCHUTUIUHBI < ® o, o, o 2 S5
= 5 S s & O s E
= 2 & 33 ::
= Ao S 2
7 cemecTp
1 OcHoBel MeTposoruu. [lorpemnoctu 4 4 0 4 12 |OIIK-7
U3MEPECHUM.
2 O6paboTka pe3yabTaToB H3MEPEHUH. 6 4 4 6 20 |OIIK-7
3 MeTonbl M CpeacTBa U3MepeHus pusn- 6 0 12 22 40 |OIIK-7
YECKUX BEJINYMH.
Hroro 3a cemectp 16 8 16 32 72
HUroro 16 8 16 32 72

5.2. Conep:xkanue pa3iejoB JMCHUILIAHBI (110 JEKIUSIM)
ConepxaHue pa3enoB JTUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabmuie 5.2.
Tabnuua 5.2 — ConepkaHue pas3ienaoB JUCLUILIKH (110 JIEKIHIM)

HU3MCPCHUA (I)I/ISI/IIICCKI/IX
BCJIMYHH.

npubopoB. [punnune nocrpoenus mudpossix CHU.
MeToab! 1 cpecTBa U3MEPEHUSI HAIIPSKEHUS!, TOKa 1

3 =
: | i
& > O
HaszBanwus pasznenos Coneprkanue pa3aesioB TUCHUTITUHBI IO JEKIIHSIM 5 - é’* 5
S
& o g
= o
7 cemecTp
1 OcHoBbI MeTposioruy. | OCHOBHBIE IOHSATHS, TEPMUHBI U ONPEAEIEHUS METPO- 4 OIIK-7
[Torpemnoctu noruu. Cucrema eauuul pusndeckux seanuuH (OB).
NU3MEpPEHUH. Knaccudukanuu BUI0B U3MEpeHUil, METOI0B U
cpenctB m3mepenuii (CH). OCHOBHBIE METPOJIOTHYE-
ckue xapakrepuctuku CH. OcHOBBI TeOpuM Norpen-
Hoctel. Knaccugukanus norpemnocrei. Cucremaru-
YEeCKHE U CITyyaiiHbIC MOTPEIIHOCTH, UX OCOOCHHOCTH.
Hroro
2 O6pabotka pesynsraroB | [IpaBuna cymmupoBanus nmorpemHocreid. [IpaBuna OIIK-7
WU3MEPECHUN. IpecTaBIeHus pe3yasrara n3Mepenus.Oopadorka
Pe3yJIBTaTOB NPSIMBIX OAHOKPATHBIX U3Mepenuil. Hop-
MHUPOBaHNE OCHOBHOM M JOTIOJIHUTENBHOMN MOIPEIIHO-
creii CH. O6paboTka pe3ynbTaTroB MHOTOKPATHBIX
PaBHOTOUHBIX U3MepeHuit MnenTudukanus 3akoHa
pacrpeneneHus onbITHBIX AaHHbIX. Kputepuii [Iupco-
Ha. YcrpaHeHue npomaxos. O0paOoTka pe3yabTaToB
KOCBEHHBIX U3MEPECHUM.
Hroro
3 Mertonpbl U cpeacTBa OO600111eHHbIE CTPYKTYPHBIE CXEMbI U3MEPUTETbHBIX OIIK-7
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MoiHocTH. M3Mepenue napamerpos nenei. Mccneno-
BaHue ¢popmsl curnana. Ocuusuiorpaduyeckre uame-
penus. M3mepeHue 4acToThl, UHTEPBAJIOB BPEMEHU U
(azoBoro casura. JlaTauku.

Hroro 6

Hroro 3a cemectp 16

5.3. Paznenbl JMCUMILIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (MpeAblTyIIUMHU)
U o0ecrieyBaeMbIMH (MOCJTEXYIONIUMH) TUCIHTHILIHHAMU
Paznenbl qucHUIIMHBL U MEKIUCHUIUTMHAPHBIE CBS3H C 00€CIEUMBAONIUMU (MIPEABITYIIUMH) U
obecrnieunBaeMbIMH (TTOCISIYIOMMMHI) JUCITUTUTMHAMY TIPEICTaBIIeHbI B TabmuIe 5.3.
Tabmuia 5.3 — Pa3iesnsl AUCHUILTMHBI M MEXTUCIIMIUTMHAPHBIE CBS3H

Ne paznienoB JaHHOW TUCIUIUIUMHBIL, JJISI
KOTOPBIX HEOOXOAMMO U3yUeHUE

HauMeHOBaHKE TUCIUILIMH o0ecrevynBaoIuX U 00eCcTIeYnBaeMbIX
JUCLUIUINH
1 2 3
[IpenmecTByromuye JUCHUNIINHBI
1 Maremarnyeckuii aHaiu3 +
2 Teopust BEpOATHOCTEN U MaTeMaTnyecKasi CTaTUCTHKA +
3 ®uzuka + + +

[Tocnenyromue TUCITATITUHBI

1 U3mepenust B CBY MUKpPOJIEKTPOHUKE + + +

2 TexXHOIOTHH U CHCTEMBI ABTOMATU3HUPOBAHHBIX U3MCEPC-

) + + +
Huit Ha CBY

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, JOPMHUPYEMBIX TPU U3YYeHHUH TUCHHUIIUHBI, 1 BU10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX NpPU HM3yYEHUHM IUCLMIUIMHBI, M BHJOB 3aHATHH
IpeaCcTaBIeHo B Tabnuie 5.4.
Tabnuna 5.4 — CooTBEeTCTBHE KOMIETEHIUH, (POPMUPYEMBIX NPU U3yUYEHUH AUCLUIUIMHBI, U BUJOB 3aHs -

THH
§ Buner 3angaTuit
= = ;
o S
] [+~
5 y & s 8 DopMBbI KOHTPOJIS
E = ] < 2
S S @)
M =
OIIK-7 + + + + KonTponsHas pabota, Jk3a-

MeH, KoHcnekT camonoaro-
TOBKH, 3amura ordera, OT-
4eT 1o J1abopaTopHoil pabo-
Te, Onpoc Ha 3aHATHUAX,
Tect

6. UnTepakTuBHBIE MeTOABI M (OPMBbI OPraHU3AMUHN 00yYEeHHUS
He nmpenycmorpeno PVYII.

7. JlabopaTopHble padoThl
HaumeHnoBanue nabopaTopHbIX paboT mpuBeAeHo B Tabmwuie 7.1.
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Tabmuma 7.1 — HammeHnoBaHue 1a00paToOpHBIX padboT

8 v
= 2 E
2 s 5
g = 5
HaszBanus paznenos HanmenoBanwue 1ab0opaTopHBIX padoT 5 - S5
= | S
a S 2
= S
7 cemecTp
2 O6pabotka pe3ynpraToB | Mi3MepeHue peakTUBHBIX TapaMeTPOB AEKTPUUECKUX 4 OIIK-7
U3MEPEHUM. LETICH.
Hroro
3 MeTozbl U cpencTBa N3MepeHne conpoTUBIICHHUI HA TOCTOSTHHOM TOKE. OIIK-7
H3MEDEHHS PUIMIECKIX [TpumMeHeHHe EKTPOHHOTO OcIHIuIorpada s uc-
BCITIHH. CJIEJIOBAHUS AJIEKTPUUECKUX CUTHAJIOB.
N3mepenne pazHOCTH (a3 AEKTPUUECKUX CUTHAJIOB. 4
Uroro 12
Hroro 3a cemectp 16
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHN (CEMUHAPOB) MpUBeIeHO B TabmuIe 8.1.
Tabmuna 8.1 — HaumeHOBaHME IPAKTHUYECKHUX 3aHATUH (CEMHUHAPOB)
3 3 £
3 ==
Z > 5
HasBanus paznenos HaumeHoBaHMe MpakTHUECKUX 3aHATUIN (CEMHHAPOB) z &5
< 2 S
= g =
a S g
= S
7 cemecTp
1 OcHoBbl MeTponiorun. | HopmupoBanue ocHoBHOM norpemHoctu CU. Knaccest 2 OIIK-7
[Torpemnoctu TouHOCTH. OOpaboTKa Pe3yabTaToB MPSMBIX OIHO-
U3MEPEHU. KPaTHBIX TEXHUYECKUX U3MEPECHUH.
[IpaBuna cymmupoBanus norpemHocteid. O6padoTka 2
pe3yabTaTOB MPSMBIX OAHOKpATHBIX 3Mepenuil. [lo-
rpemHoctu CH.
Uroro 4
2 O6paboTka pesynbraroB | CiydaiiHple TOTPEITHOCTH. 3aBUCUMOCTh JIOBEPH- OIIK-7
U3MEPECHUM. TEJIbHOM IPaHULIbl CIIy4alHON ITOIPEIIHOCTH OT BUJIA
3aKOHa pacnpeneHens. AJropuTM o0padoTKH pe-
3yJAbTaTOB MHOTOKPAaTHBIX PAaBHOTOYHBIX U3MEPEHUH.
KocBennble uamepenus. AIropuT™M o0pabOTKH pe- 2
3yJBTAaTOB OOBIKHOBEHHBIX KOCBEHHBIX U3MEPEHUI.
Hroro 4

Hroro 3a cemectp

Buner camocrosTensHOM paboThl, TPYAOEMKOCTh U OPMHUpYEMbIe KOMIIETECHIIMH MPEICTaBICHbI B

Tabimite 9.1.

9. CamocTrosiTeqibHasi padora
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Ta6muia 9.1 — Bugbsl caMoCTOSITeIbHOM paboThI, TPYAOEMKOCTh M (POpMHUPYEMbIe KOMIIETCHITHH

8 =
= &
g 5 =
Bunbl camocrosTensHON = > O
HasBanns paznenos 57 = @OopMBbI KOHTPOJIA
paboThI 8 = 2
= g =
a o 2
= S
7 cemecTp
1 OCHOBBI METPOJIOTHH. [ToaroroBka k mpakTuue- 2 OIIK-7 Koncmext caMoroaroros-
[Torpemnoctu CKHM 3aHSATHSAM, CEMHHA- ku, Onpoc Ha 3aHATHSIX,
U3MEPEHUN. pam Tecr
[IpopaboTka JIEKIIMOHHOTO 2
Marepuana
Hroro 4
2 O6pabotka pesynasratoB |l[logroroBka k mpakruye- OIIK-7 Koncnekr camonoaroros-
U3MEPCHUM. CKHM 3aHSATHSAM, CEMHHA- ku, Onpoc Ha 3aHATHSIX,
pam Tect
[IpopaboTka JIeKIMOHHOTO 4
Marepuaia
Hroro 6
3 MeTozbl U cpencTBa [TpopaboTka JIEKITMOHHOTO 6 OIIK-7 3amuTa otuera, KoHCIIEKT
M3MepeHusl U3NIECKUX | MarepHuala caMmonoAroToBku, Onpoc
BEJIMYUH. OQOPMIICHHE OTUETOR 110 16 }61a SAHATHSX, queT 1}19 na-
nabopaTopHBIM paboTam OpatopHOHU pabote, 1ect
Hroro 22
Hroro 3a cemectp 32
[ToaroroBka u cnaya sk3a- 36 DK3aMeH
MeHa
Uroro 68
10. KypcoBasi paGora (mpoexr)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OlEHKH YCIIEeBAEMOCTH 00y4arouXxcsi

11.1. BajibHBIEe OLEHKH VIS 3JIEMEHTOB KOHTPOJISI
Tabnuna 11.1 — bayutbHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHbIN MakcumanbHbBIN
DneMeHTHl y4eOHOI 0aJut 3a epuon Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oann 3a nepuon
NEeITENbHOCTH mexay 2KT u na ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
3amuTa oT4eTa 10 10 20
KontponwsHnas pabora 10 10 10 30
OtyeTt no naboparopHoi 10 10 20
pabote
Hrtoro makcumyM 3a nepu- 10 30 30 70
on
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OK3aMeH 30

Hapacraromum utorom 10 40 70 100

11.2. IlepecyeT 62/1JI0B B OLIEHKH 32 KOHTPOJIbHbIE TOUYKH
[Tepecuer 6aIOB B OIEHKH 32 KOHTPOJIBHBIE TOUKU MPEICTaBIeH B Taduue 11.2.
Ta6muma 11.2 — IlepecueT 0aioB B OLIEHKU 32 KOHTPOJIbHBIE TOYKH

banibl Ha 1aTy KOHTPOJIBHON TOYKHU Ouenka
> 90% ot MakcuManbHON cymMMbl OaioB Ha naty KT 5
Ot 70% 1o 89% oT MakcumaabHOUM cyMMbI O6amoB Ha naty KT 4
Ot 60% no 69% ot makcumasibHOM cymmbl 0ay10B Ha aary KT 3
< 60% oT MakcuMalIbHOW cyMMBI 6asutoB Ha aaty KT 2

11.3. Ilepecuer cymMMBbI 02J1JIOB B TPAAULIMOHHYI0 U MEKIAYHAPOAHYIO OLIEHKY
[TepecueT cymmbl 6AIIIIOB B TPAAULIMOHHYIO U MEXIyHAPOIHYIO OLIEHKY MPEACTaBIEH B TaOIUIe
11.3.

Ta6numa 11.3 — Ilepecuer cymMMbl 0aJjIOB B TPAJUIIMOHHYIO M MEXKTYHAPOAHYIO OLEHKY

HroroBas cymma 06aJiiios,

Onenka (I'OC) YYHUTHIBACT YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (OTIIMYHO)
85 -89 B (ouenp xoporiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74
6569 D (ynoBieTrBopUTEIBbHO)

3 (yIOBJIETBOPUTEIHHO) (3a4TEHO) 60 - 64 E (ocpercTaerio)
2 (HeyROBIETBOPHTELHO) (HE Hwmxe 60 6ammos F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMAIIHOHHOE O00ecTieyeHHe TUCHMIINHBI

12.1. OcHoBHas JuTeparypa
1. Metponorus u paguousMepenus: yaeOHuk s By3oBy/ B. . Hedenos, B. U. Xaxun, B. K.
butiokoB u np.; Pen. B. . Hedenos. - M.:Beicmas mkona, 2006. - 525 c.:ui. (Hanuuue B OnOnmmuorexe
TYCVYP - 48 3k3.)
2. Ortuanko B.®. Merponorusi, cranmapruzanus ¥ cepTudukanus: YdyeOHOoe mocodme. —
Tomck: ToMCcKuii MEXKBY30BCKUH IIEHTP NUCTAHIIMOHHOTO oOpa3oBanus, 2010 — 208 c. (Hanmuue B 6u0-
muotreke TYCVYP - 61 3x3.)

12.2. lonostHUTEILHAS JTUTEPATYpPA

1. Merponorus, crangapTusanus, cepTudUKalnus U JIeKTPOU3MepUTENIbHAs TEXHUKA: YueOHoe
nocobue/ K. K. Kum, I'. H. Anucumos, B.1O. bap6aposuy, b. f. JlurBunos. - CIIb.:ITutep, 2006. - 368c:
ni. (Hammuue B onbamoreke TYCVYP - 50 7k3.)

2. DpacroB B. E. Merponorus, crangaptuzanus u ceprudukanus: YdyedHoe nocooue — Tomck,
N3n-Bo ToMCKOro rocynapCTBEHHOTO YHUBEPCUTETA CUCTEM YMIPABICHUS U PATUOICKTPOHUKH, 2005 —
266 c. (Hanmmune B oubmuorexke TYCVYP - 340 5k3.)

3. @enepanpHbiii 3akoH "OO obecredeHnM enuHCTBa M3MepeHmit" ot 26.06.2008 N 102-D3
[DnexTponHbIil pecypc] - Pexxum moctyma: http://www.consultant.ru/document/cons_doc LAW_ 77904/
(mara obpamenust: 15.06.2018).

4. @enepanbHblil 3aKkoH "O TexHHueckoM peryaupoBanuun” ot 27.12.2002 N 184-®3 [DnexTpoH-
HBI pecypc] - Pexxum nmocrtyma: http://www.consultant.ru/document/cons_ doc LAW 40241/ (nara o6-
pamenus: 15.06.2018).
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5. OpactoB B.E., Cunopos [0.K., Otuanko B.® UsmepurenbHast TeXHUKA U JTaTYUKU: Y4eOHOE
nocobue. — Tomck: TMIJIO, 1999. — 178c. (nanuuue B bubnmuoreke TYCVYP - 63 5k3.)

12.3. YueOHO-MeTOOHIECKHE ITOCOOUS

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYECKHE TOCOOHS

1. Ortyanko B. ®. O Y4eOHO-METOAUYECKHUI KOMIUICKT (y4eOHBIE METOAUYECKHE MOCOOUS IO
NPAaKTUYECKUM 3aHIATHSAM, IO CAMOCTOSTEIBHON paboTe CTYIEHTOB, 110 J1a0opaTopHbIM paboTam) Mo JHC-
nurmuae MuP — Tomck, 2012 [Onextponnbiii pecypc| - Pexxum moctyma: http:/new.kcup.tusur.ru/
library/umk-metrologija-i-radioizmerenija-rtf (1ara o6pamenus: 15.06.2018).

2. Oruanxo B.®., Cunopos 10.K. — Meroauueckue ykazaHus 1O BBIITIOJHEHUIO JJaOOPaTOPHBIX
pabor, — Tomck, 2016 [DnexTponHblii pecypc] - Pexum noctyma: http:/new.kcup.tusur.ru/library/
metodicheskie-ukazanija-po-vypolneniju-laboratornyh-rabot (mara o6pamenus: 15.06.2018).

12.3.2. YueOHO-MeTOAUYECKHE MIOCOOMS 1JIsl JIMI] C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbS H
MHBAJINI0B

Y4eOHO-MeTOoMUECKIe MaTeprabl sl CAaMOCTOSTETILHON M ayIUTOPHON paboThl 00ydYaroNIMXCs
U3 YHCiIa JIUI] C OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJIUIOB MPEAOCTABISIOTCS B (opMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 370POBbSI U BOCHIPUATUS HH()OPMAIHIH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe AIIEKTPOHHOTO JIOKYMEHTA;

— B TIEYaTHOM (hopMe YBEINYEHHBIM MIPH(TOM.

JL1s1 JIMI ¢ HApYIIEHUSIMH CJIyXa:

— B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIe4aTHoOU hopme.

JIJ1s1 JIM1 ¢ HAPYLIEHHUSIMH OTIOPHO-IBUIaTeJILHOTO anmnapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyatHou (opme.

12.4. IIpo¢eccnonanbHbIe 0a3bl JAHHBIX M MHGOPMALIHOHHBIE CIPABOYHbIE CHCTEMbI
1. www.consultant.ru

13. MarepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TPedyeMoe MporpaMMHoe
obecrieuenmne

13.1. O0uue TpedOBaAHUA K MATEPHAJIBLHO-TEXHUYECKOMY U IPOTPAMMHOMY 00ecIie4eHH 0
AUCHHUIIMHBI

13.1.1. MaTrepuaJIbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecredyeHne VIS JIeKIMOHHbBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIOBBIX M MHAWBUIYaJIbHBIX KOHCYIbTALlUH, TE-
KYyILEro KOHTPOJISL U MPOMEXYTOUHON aTTECTALMU UCIIONb3yeTcs ydeOHasi ayJUTOpUs ¢ KOJTUUYECTBOM I10-
CaJ0OYHBIX MECT He MeHee 22-24, 000pynoBaHHAs TOCKOW M CTaHAApTHON yueOHOU mebenbro. Mmerorces
JIEMOHCTpAIMOHHOE 000py/I0BaHKUE U yUeOHO-HAITIsIHbIE TOCOOMS, 00eCTIeunBaIOINe TEMaTHYeCKHE Ul-
JIOCTPALMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBL.

13.1.2. MarepuaJibHO-TEXHHYECKOE H MPOrPAMMHOE ofecredyeHne Ui MPAKTHYeCKUX 3aHATHI
JlaGoparopusi METPOJIOTUN M U3MEPUTEIBHON TEXHUKU
yaeOHast ayTUTOPHsI IJIsl TPOBEACHHSI 3aHATUI MPAKTUYECKOTO TUTIA, yueOHAas ayTUTOPHUS IS TIPO -
BEJICHUS 3aHATHH JIAOOPaTOPHOTO THUTIA
634034, Tomckas obmacts, I. Tomck, Bepmmauna ynuna, a. 74, 212 ayn.
Onwucanue uMeronierocst 000pyIOBaHUS:
- Ocummnorpad ananorossiid pupmel INSTEK (4 mmit.);
- Ocmmmnorpad nudposoit INSTEK;
- 'eneparop curnanos tuna I'3 (2 wr.);
- I'eneparop curnanos tuna I'S (5 mrt.);
- Yacroromep mudposoit U3-34;
- MunnusonsTMeTp B3-38 (2 mit.);
- Usmepurens nodporHoctu E9-4;
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- Usmepurens nodporHocTn E4-4;

- Usmeputens E12-1(A);

- Usmepurens E12-1;

- Yacroromep U3-44 (4 mir.);

- U3smeputens RLC (2 wmrt.);

- U3mepurens E7-21;

- AMniepmetp-BoasT™MeTp-ommeTp ABO-5M (3 wt.);
- Moct P329 (2 mit.);

- Bonsr™meTp cepun M (6 mit.);

- McToyHMK nUTaHUS MMOCTOSIHHOTO TOKa (5 IIT.);

- MlcTouHMK TUTaHUs TIOCTOSTHHOTO TOKA IPOTPAMMHUPYEMBIi (2 IIIT.);
- Marasus conpoTuBienui (3 mr.);

- ['aneBaHOMETD;

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

- ®azometp cepun D2 (4 wr.);

- I'eneparop-uactoromep AHP-1001;

- [Torenumometp II1-63 (3 mmit.);

- denurens nanpsbxkenus JIH-1;

- Komnnekr cnenuanu3upoBaHHol yueOHON Mebeny;
- PaGouee mecto npenogaBarens.

[TporpamMHOe obecrieueHre He TpedyeTcsl.

13.1.3. Marepua/ibHO-TeXHUYECKOE U NIPOrPAMMHOE o0ecrneuyeHue 1Jisl JIadopaTopHbIX padoT

JlaGoparopusi METPOJIOTUN M U3MEPUTEIBHON TEXHUKU

yueOHasi ayqUTOpHsl 7Sl IPOBEACHHUSI 3aHATUI MPAKTUYECKOTO TUIIA, yueOHas ayTuTOpus ISl PO -
BE/ICHUS 3aHATHUH JIaOOPATOPHOTO THUTIA

634034, Tomckas obnacts, . Tomck, Bepmununa ynuia, 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);

- Usmeputens 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.);

- McTouHuk nuTanus nmocToSHHOTO ToKa (5 1IT.);

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

- Marasus conportuBiieHni (3 1. );

- ['aneBanOMeETD;

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

- ®azometp cepun D2 (4 wr.);

- 'eneparop-uyacroromep AHP-1001;

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

- Jlenurens Hanpsixenus JJH-1;

- Kommuiekt cienmanu3upoBanHoi yueOHOW Mebenu;
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- Pabouee mecto npenonasarens.
[TporpamMHoOe obecrieueHue He TpedyeTcsl.

13.1.4. MarepuajibHO-TEXHHY€CKO€E W MPOrPaMMHOe o0ecredeHne Il CAMOCTOATEIbHOM PadoThI
Jns caMoCTOSATEIbHOM PabOThl MCTOIB3YIOTCS y4eOHBIE ayqUTOPUU (KOMIIBIOTEPHBIE KIIacChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, I. Tomck, Jlennna mpocnexr, a. 40, 233 ayx.;
- 634045, Tomckast obnacTtb, . Tomck, yn. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas obnacTh, I. ToMck, Bepmmanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obnacTtb, . Tomck, Bepmmanna ynuma, 1. 74, 207 ayn.

CoctaB 060pyn0OBaHHS:

- yueOHasi MmeOerb;

- komnbroTepsl kKi1acca He Hmke [IDBM INTEL Celeron D336 2.81T1. - 5 wiT.;

- KOMIIBIOTEPbI MOAKIIIOUEHb! K ceTu «lHTepHeT» M 00ecrnedynBaroT AOCTYI B 2JIEKTPOHHYIO MH-
(dopmManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECIICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe oOecneyeHre TUCHMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSAIMM 310POBbSI U HHBAJIUI0B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMU
OCYIIECTBIISIETCS C UCTIONB30BAHUEM CPENICTB 00yUEHHS OOIIEro U CIIeHaTLHOTO HA3HAYCHUS.

[Tpu 3aHATHAX ¢ 00yUYaAIOIUMUCS ¢ HAPYIIEHHUSIMH CJIyXa MPETyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUIIMBAIOIIEH amnmaparypbl, MyJIBTUMETUAHBIX CPEJCTB U APYTUX TEXHUUECKUX CPEIICTB MpHeMa/epea-
yi yueOHOM nH(pOpMaluu B JOCTYNMHBIX (hopMax, MOOMIEHOM CHCTEMBI MTPETOaBaHus 1Uid 00yUJaroIuXCs
C MHBAJMIHOCTHIO, MOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayTuTOpHsl, B KOTOPOU 3aHUMAIOTCS
oOyuyaronyecsi ¢ HapylIeHHEM cllyXa, 000py0BaHa KOMIIBIOTEPHON TEXHHUKOH, ayIMOTEXHHUKOH, BHUJIEO-
TEXHUKOM, JEKTPOHHOU JOCKOW, MyJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUYAIOLIUMUCS ¢ HAPYLIEHUSIMU 3PEeHUSAMM IIPETyCMOTPEHO HUCIIOIb30BAaHUE B
JICKIIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOXXHOCTH IMPOCMOTPA YIAJICHHBIX 00BEKTOB (HAapUMep, TeKCTa
Ha JIOCKE WM Cllaii/la Ha 9KpaHe) MPpU MOMOIIY BUACOYBETUUUTENCH Isl KOM(POPTHOTO MPOCMOTpa.

[Ipu 3anATHSIX ¢ O0OYUYaIOIUMHKCS ¢ HAPYIIEHUSIMUA OMOPHO-ABHUIaTeIbHOI0 ANMNAapara UCIOJb-
3yIOTCS albTepHATUBHBIE YCTPOICTBA BBOAA HH(OPMALIMU U IPYTHe TEXHUUECKHE CPeIcTBA IpueMa/mepe-
Jnauu y4eOHo# nH(pOpMaIMy B TOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI O0yUYEeHHUS ISl JIFONIeH C WHBA-
JUAHOCTBIO.

14. OneHoYHBbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIMY 10 OPraHu3alNU H3YYeHHUsI
JTUCIHHUIIINHDI

14.1. Conep:xaHne OLIEHOYHBIX MATEPHUAJIOB U METOAUYECKHE PEKOMEHIAIUU
I[JISI OIICHKU CTCIICHU CCI)OpMI/IpOBaHHOCTI/I nu ypOBHSI OCBOCHHA 3aerHHeHHLIX 3a I[PICIIHHJIPIHOﬁ
KOMIICTCHITUI MCTIOB3YIOTCS OIIEHOUHBIE MaTepralibl B COCTABE:
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14.1.1. TecToBBIC 3aaHUA

1. Kakyr0 DHOrpemHOCTb HOPMHUPYET
TOYHOCTH CPEACTBA U3MEPEHUsI?

KJ1accC

OCHOBHYIO

aJIUTUBHYIO

JAOIMOJIHUTCIIBHYIO

a0COJTIOTHY1O

2. Ha xakyro BenW4yuHy OIIMOETCS BOIBTMETP

KJIacca TOYHOCTHU MIPU U3MEPEHHOM 3Haye-
Huu 360 B Ha npenene namepenus 1000 B?

Ha OJUH BOJIBT

Ha oauH npoueHT ot 1000 B

Ha oAuH nporeHT ot 360 B

Ha 36 B
3. BcTaBbTe npoIyieHHOe CII0BO. YaCTOTHOM
DIEKTPOHHO-TY4eBOM ociuiuiorpad nmpeaHasHa- | BPEMEHHOU
YCH JUIS UCCIICIOBAHMS ICKTPUYCCKUX CUTHA- | A CTpaXaHCKoi
JIOB B obnacTu.

KOMITJIEKCHOM

4. Yto Takoe nmonpaBka K U3MEPEHHIO?

3HaueHne IOrpC€IIHOCTH, B3ATOC U3 MacropTa
HCIIOJIB3YEMOI'0 CPEACTBA U3BMCPCHUA.

3HaueHHE MCTOI[I/I‘ICCKOﬁ MOrpCIIHOCTH, B3ATOC
C IIPOTHUBOIIOJIOKHBIM 3HAKOM.

3HaueHHe MOrp€IIHOCTH HEU3BCCTHOT'O 3HAKA,
pacCunuTaHHOC MTOCJIC BBITIOJIHCHUA U3MCPCHUS.

3HaYCHHE MTOTPEIIHOCTH TUCKPETHOCTH ITUPPO-
BOT'O U3MEPUTEIHLHOTO MpHOOopa.

5. Kakyi0 MOrpenIHOCTh Ha3bIBAIOT aJMTHB-
HOHI?

He 3aBucsIyto OT BHEIIHUX YCIOBUM.

He 3aBucsmyro ot u3mepsieMon BEJIMYUHBI.

[TepemeHHYy10 BO BpEMEHH.

CB0OOOAHYIO OT METOJJUUECKOI MOIPEUIHOCTH.

6. Uto Takoe METOAMYECKas MOTPEITHOCTH?

HOI’”pCIlIHOCTI), BbI3BAHHAs BIIMAHUCM CpeI[CTBa
U3MEepeHHs Ha 00BEKT U3MEPEHUs WIH pac-
XOXKJICHHEM MEXTy MOJIEIbI0 00BEKTa H3Mepe-
HUS U CAMHM OOBEKTOM U3MEPEHHS.

[lorpemHnocts, yka3annas B nacriopte CH.

[TorpemHocTh, yKa3aHHasi B METOJUYKE.

[TorpemHOCTh, BbI3BaHHASL BHIXOJIOM BHELTHHX
BJIMAIOIIUM BCJIMYUH 3a I'PaHULIBI HOPpMAJIbHBIX
YCJIOBUH.
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7. Kakoii W3 NpUBEIECHHBIX HUXKE METOJOB SB-
JII€TCSl HYJIEBBIM METOJIOM CPaBHEHUS C MEpOM?

KocBeHnHOE n3MepeHne conpoTUBIEHUE METO-
JIOM BOJIBTMETpa-aMIepMeTpa.

Hp}IMOC HU3MCPCHUC CONIPOTUBJIICHUA OMMCETPOM.

[TpsMoe u3MepeHne conpoTUBIECHUS MYJIBTH-
METPOM.

MocToBoe HU3MCPEHUEC COIIPOTUBIICHUS.

8. ITo kakoMy 3aKOHY pacIpe/eneHbl CHcTeMaTH-
4eCKHEe NOrPEIIHOCTH HEM3BECTHOIO 3HaKa?

PaBHOMEpHOMY.

HopmaneHoMy.

TpaneneunnaabHOMY.

APKCUHYCONIAJIbHOMY.

9. Kak yMEHbBIINTh MOTPEHIHOCTh KBAaHTOBAHUS
(muckpeTu3anuu) B MUPPOBBIX HU3MEPUTETHHBIX
npudopax?

Crabunu3upoBaTh CPEICTBO U3MEPEHUS IO TEM-
neparype.

VYBEeNUYUTH 4aCTOTY OMOPHOTO KBAPIIEBOI'O T'e-
HepaTtopa npubdopa.

OTtkanOpoBaTh CPEACTBO UBMEPEHHUS.

CMmeHuTh oneparopa.

10. B yeM oTnu4me u3MEpUTEIHHOTO MTpeoOpaso-
BaTeJIsl OT U3MEPUTEIBHOTO pudopa?

N3mepurenbHbIil TprOOpP CTOUT TOPOKE.

W3MepuTenpHbIi Ipeodpa3oBaTesib HEOOXOAUMO
TIOBEPSATH.

W3MepuTensHBIi peoOpa3oBaTeNb BHIAACT
CUTHAJI U3MEPUTENIbHON nH(pOopMaru B hopme,
HEIOCTYIHOM /7151 HAOMIOIEHUS YETOBEKOM.

N3mepurensHbIi TpUOOD BBIJAET CUTHAT U3ME-
puTenbHOI nHpopManuu B GopMe, HEOCTYTI-
HOH JUTs HAOIOICHHUS YEIIOBEKOM.

11. Ilepuonnyeckasi moBepka CpeAcTBa H3Mepe-
HUS IPOBOJIUTCS

10 TpeOOBAaHUIO COTPYIHUKA METPOIOIMUECKOTO
opraHa IIpeaNpuUsTHs.

10 TPeOOBAHUIO COTPYIHUKA FOCYAAPCTBEHHOTO
METPOJIOTUYECKOT0 HaA30pa.

10 UCTEYEHUIO CPOKAa MEKIOBEPOUYHOIO MH-
TepBaIa.

MO0 OKOHYAaHUIO KaJICHAApHOT'O roja.
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12. [Ipu oOHapyXeHHUU IpoMaxa B CEpUH pe-
3yJABTATOB U3MEPEHUN HEOOXOAMMO

UCKJIIOYMTh IPOMax U MPOBECTU 0OPaOOTKY
PE3YyNBTaToOB U3MEPEHUH 3aHOBO.

HCKITFOYUTH TTPOMaXx M MPOIOJDKUTHh 00pabOTKy
pEe3yJIbTaToB.

CMCHUTD UCIIOJIIB3YEMOC CPEACTBO I/ISMepeHI/Iﬁ.

IIPOM3BECTH HOBYIO CEPUI0 U3MEPEHHUN.

13. KakoMy 3akoHy pacnpenencHus NOqUUHSIOT-
Csl CIIy4alHbIe MOTPEMIHOCTH?

HHTCIPAJIbHOMY

muddepeHIaTsHOMY

HOPMAJILBHOMY

pacnpenenenuto [Tupcona

14. Kakast u3 nepeurcieHHbIX HUKE XapaKTepu-
CTUK CPEJICTB U3MEPEHUs SIBISIETCS METPOJIOTH-
YecKou?

BEC M3MEPHUTENHHOTO MpHdopa

byHKIMS TpeoOpazoBaHUs

THUIT COCAUMHCHUS C HUHTCPHETOM

OIITOBasd ICHa

15. Kakast u3 nepeunciieHHbIX HU)KE XapaKTepHu-
CTHK CPE/ICTB U3MEPEHUS HE SBISETCS METPOJIO-

YYBCTBUTCIIBHOCTDb

opor 4yBCTBUTEIIBHOCTHU

TUYECKOU?
rabapuThl U3MEPUTEITHHOTO Iprdopa
OBICTpOZICHCTBHE
16. Kakoil KJ1acC TOYHOCTH HEJb3s MPUCBOUTH | 1,0
CPEIICTBY U3MEPEHUS MO pe3ysibTaTaM MOBEPKU? 1.4
9
2,0
2,5

17. Kako# Kjlacc TOYHOCTH SKOHOMHYECKH BEI-
rogHee Bcero mnpucBoutb CU ¢ ocHOBHOM
MYJIBTHUIUTMKATUBHON MOTPENTHOCTHIO, €CIIU MPHU
JIEHCTBUTEIHLHOM 3HaueHuH 3,63 B oHO mokasa-
70 3,6 B na npenene 10 B?

0,826

18. B pesynbrare usmepenus -5 B 6butn o6Hapy-
’KEHbl METOAMYECKUE TMOTPEIIHOCTH U3BECTHOIO
3HaKa -1,61 % u +0,054 B. Yemy paBeH ucnpas-
JICHHBIW pe3yibTar?

-5.1354 B

3,44B

-5,1345 B

-4,8655 B
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19. Kak cyMMHpYIOTCSA CIIy4ailHbIE ITOTPEIIHO-
Yy py y p SZ :Z S,

ctu?
i=1

— . 2
Sz—\/ ©

i=1

Szzg sf+2iri,j-s,.-sj

i#]

Sz:\/g sf+2i r.;'Si'S;

i#zj

20. Kakas u3 IpHBENEHHBIX HWXe oleHok no-| U =(0,7+0,07/B,P=0,95%
TPENIHOCTH SIBISETCSA TOBEPUTEIHHOM? _ _
p P U=0,7B, S;=0,0309 B

U=0,7B,06=x0,07B

U =0,7 B, pactipeneneHue morpenrHocT! He
IIPOTUBOPEYNUT HOPMAIBHOMY

14.1.2. Dx3aMeHALIMOHHBbIE BONIPOCHI

1 Bonpocsl M0 OCHOBaM METPOJIOTHH

1.1) Usmepenue. Knaccudukanuu uzmepenuit. [lpumepsr.

1.2) Meton usmepenus. Meroq HEMOCPECTBEHHON OLIEHKM U METOJ cpaBHEHUs ¢ Mepoil. Pa3Ho-
BuaHocTH. [Tpumepsl.

1.3) CpenctBa nu3mepenus. Knaccudukanus. [pumepsi.

1.4) OcHoBHble MeTposnorudeckue xapakrepuctuku CU. HopmupoBaHue MeTpONIOrMYEcKHX Xa-
pakrepuctuxk CH.

1.5) Ilorpemnocts u3Mepenus. Knaccudukanuu norpemHocteil (abcomoTHbIE/OTHOCUTENbHbIE/
NPUBEICHHBIC, aINTUBHBIC/MYITBTUILTUKATUBHBIC, CHCTEMAaTHYECKIe/CITydaiiHbIe/TpyObIe). [Ipumepsr.

1.6) Cuctemarnueckue norpemHoctu. Kiaccuduxanus, cnocodsl oOHapyx eHus,

1.7) Cucremarnueckue norpemuoctyu. Cnocodbl yCTpaHEHUs] CHCTEMAaTHUECKUX MOTPEIIHOCTEH.

1.8) Metozap! u3MepeHHs, YCTPaHSIOLIIE/0CIa0A0NINe CUCTEMaTnYeCKIe MOTPEeITHOCTH.

1.9) HeuckitoueHHbIE CUCTEMATUYECKUE TOTPEIIHOCTH: OINpe/ieJIeHHEe, UCTOYHUKH, puMepsl. [1o-
IpaBKa, BBE/IEHUE MTONPABKHU, BUJIbI IOMIPABOK.

1.10) 3axoHbl pacnpenenaeHust ciaydaiHbIX norpemHoctel. [lpumepsr.

1.11) ITapameTpsl 3aKOHOB pacHpeieieHus CIydalHbIX MOTPELIHOCTEN U UX OLEHKH IO HKCIIEepH-
MEHTAJILHBIM JTAHHBIM.

1.12) Cnyuaitnble norpemHocTd. OLEHKH CIy4alHbIX MOTpeIIHoCTed (TOYeyHble, TOBEPUTEIb-
HbIE/KBaHTHIIbHBIE, TIpeneNbHbIe). [lepexon OT TOYeuHBIX OIICHOK K JIOBEpUTENIbHBIM. BimsHue 3akoHa
pacripeqiesieHus Ha JI0BEpUTENIbHBIA HHTEPBAJ CIyYaifHOM MOrpenHoCTH.

2 Bonpocel o 00padoTKe pe3ynbTaToB U3MEPEHUN

2.1) IIpssMble OTHOKpaTHBIE TEXHUUECKUE U3MEpEHHes — olpezeneHre. AIroputM oopaboTku pe-
3yJIBTATOB MPSIMBIX OJHOKPATHBIX TEXHUYECKUX U3MEPEHHIA.

2.2) IIpsimble MHOTOKpaTHbIE PAaBHOTOUHBIE TEXHUYECKHE U3MEPEHUsI — OIpeeseHre. AJIrOpUT™
00pabOTKH pe3ybTaTOB MPSIMBIX MHOTOKPATHBIX TEXHUYECKUX PABHOTOYHBIX 3MEPEHUI.

2.3) KocBeHHbIE OTHOKPATHbIE TEXHUUECKHE N3MEpeHUs (OOBIKHOBEHHbIE KOCBEHHbBIE N3MEPEHUS)
— ompenenenue. [Tonck morpenTtHoCTH 0OBIKHOBEHHOTO KOCBEHHOTO M3MepeHust. [Ipumep.

2.4) O6paboTKa pe3ynbTaToOB MHOTOKPAaTHBIX KOCBEHHBIX TEXHMUYECKUX HM3MepeHuil. [lpuem mpu-
BE/ICHUSI MHOTOKPATHBIX KOCBEHHBIX TEXHHYECKUX PABHOTOUYHBIX M3MEPEHUH K MHOTOKPATHBIM TPSMBIM
TE€XHUYECKUM PABHOTOYHBIM U3MEPEHHUSIM. .

CornacoBaHa Ha noprtane Ne 31558 15



2.5) CrnoxxeHue cucTeMaTHYeCKUX MOTPEIIHOCTEH N3BECTHOIO M HEU3BECTHOTO 3HAKOB. [Ipumepsl.

2.6) Cnoxenue ciay4aiHbIX norpemHoctei. [Ipumepsl.

2.7) CnoxxeHue cucTeMaTHYeCKHUX U ClTydyallHbIX norpemHoctel. [Ipumepsi.

2.8) HopMupoBaHHe OCHOBHBIX M JONOJIHUTENBHBIX MOTpelHocTell cpeacTts usmepenuid. Kiaccol
TouHOCTH. [Iprmepsl.

2.9) IlpaBuna npeacrasieHus pesyabrara uaMepenus. [Ipasuna okpymienus. [Ipumepsi.

3 Bompocel 1o MeToAaM U CpecTBaM N3MEPEHUsT PU3NUECKUX BETHUNH

3.1) Curnansl u3mMepuTenbHoi nHpopMmannu. MacitabHble mpeodpa3oBaTeny.

3.2) MarHuTo3neKTpuYecKue U3MEepUTEIbHbIE MPUOOPHI KaK PAa3HOBHUIHOCTh JJIEKTPOMEXaHHYe-
ckux cucteM. IlpuHiun paboThl, JOCTOMHCTBA, HEAOCTATKUA. YpaBHEHHE IIKaJbl, 00JIACTH MPUMEHEHHUS.
M cTOYHUKY MOrPEMIHOCTEN.

3.3) KommeHcaropsl MOCTOSSHHOTO HampspkeHus. CTpyKTypHas cxema, NPUHIMI paboThl, JOCTO-
WHCTBA U HEOCTATKU. MICTOYHMKH TOTpemHOCTEN.

3.4) BonbsTMeTphl nepeMeHHoro HampspkeHus. IIpeoOpasoBareny MOCTOSIHHOTO HANpsDKEHUS B
NEPEMEHHOTO (AETEKTOPbI) BHIIPSIMUTEIBHOIO U TEPMOAIEKTPUUECKOTO TUMA. JJOCTOMHCTBA U HElOCTaT-
KU.

3.5) HudpoBbie BOIBTMETPHI C BPEMSA-UMITYJIbCHBIM TpeoOpasoBaHreM. CTpyKTypHas cxema,
HOPUHIUI paboThl, JOCTOMHCTBA U HEAOCTATKU. MICTOUHMKY MOrpenHocTel, ycTpaHeHHe MOrpeHOCTeN.

3.6) LnudpoBbie BOIBTMETPHI C YaCTOTHO-MUMITYIIBCHBIM TpeoOpazoBanueM. CTpyKTypHas cxema,
HOPUHIUI paOoThl, JOCTOMHCTBA U HEAOCTATKU. MICTOUHMKY MOrpenHocTel, ycTpaHeHHe MOrpeHOCTeN.

3.7) Hudpossie BOIBTMETPHI ¢ JBOWHBIM MHTETPUPYIOUINM TpeoOpazoBanueM. CTpyKTypHas cxe-
Ma, TPUHIMI PabOThl, JOCTOMHCTBA W HEAOCTaTKU. VICTOYHMKM NOTpEIIHOCTEeH, YCTpaHEHHE I0-
TPEUTHOCTEH.

3.8) VHuBepcaJlbHBIH 3MEKTPOHHO-TyueBol ocuuiuiorpad. CTpykTypHas cxema, NPUHLUI JAei-
CTBUS1, OCHOBHBIE XapaKT€PUCTUKH, UCTOYHUKHU MOTPELTHOCTEN.

3.9) Ocummiorpaduyeckue MeTOAbl M3MEPEHHs MapaMeTpOB HIEKTPUUYECKHX CHTHAJIOB (aM-
IUIMTYJA, 9acTOTa, BPEMEHHbIE UHTEPBAJIbI, CABUT (a3bl), UX JOCTOMHCTBA U HejocTaTku. IlorpemnocTtu
OCHMIUIOTpahUIECKUX METOJIOB.

3.10) Ludpossle 3amomuHaromme ocimuniorpadsl. CTpyKTypHas cxema, NPUHIHMI JIeHCTBUS,
OCHOBHbBIE XapaKT€PUCTUKH, TOCTOMHCTBA U HEJOCTATKHU.

3.11) Ludpossie yactotomepsl. CTPyKTypHasi cxema, MPHUHIUI paboThI, TOCTOMHCTBA M HENO-
cTarky. VICTOYHUKH OrPELIHOCTEN.

3.12) LludpoBbie n3MEpUTENN BPEMEHHBIX HHTEPBAJOB (XpoHOMETpbl). CTpPyKTypHasl cxema,
HOPUHIUI paboThl, JOCTOMHCTBA U HEAOCTAaTKU. MICTOUHMKY MmorpemHocTei.

3.13) Ludposbie ¢a3zoMeTpsl ¢ BpEeMSI-UMITYIBCHBIM IpeoOpa3zoBanueM. CTpyKTypHas cxema,
HOPUHIUI paboThl, JOCTOMHCTBA U HEAOCTAaTKU. MICTOUHMKY morpemHocTei.

3.14) ®a3omMeTphl ¢ MPOMEXYTOYHBIM ITpeodpa3zoBaHueM caBura ¢a3 B HanpspkeHne. CTpyKTypHas
cXema, IPUHIMI padoThl, JOCTOMHCTBA U HEAOCTAaTKU. McTOuHMKY morpenHocTei.

3.15) Lludppossie pazoMeTpsl ypaBHOBELINBAIOIIETO MTpeodpa3oBanus. CTpyKTypHas cxeMa, IpuH-
UM pabOoThl, UCTOUHUKH MOTPEIIHOCTEH.

3.16) MocroBsie MeTonbl u3Mepenus napamerpos nenei (R, L, C). Buast moctoB. X ocobenHo-
ctu. Obnactu npumenenus. bananc mocra.

3.17) T'eneparopHblii METOA U3MEPEHMSI TApaMETPOB LIeTel Ha MPUMEPE TeTEPOAUHHOTO U3MEpH -
Tesd napamerpa nemneil. CTpykTypHast cxeMa, OCHOBHBIE XapaKT€PUCTUKH, TOTPELIHOCTH U3MEPEHHH.

3.18) LludpoBoii W3MepHUTENh MapaMETPOB IENEH C BPEMSI-HMITYJbCHBIM IPEOOPA30BAHHUEM.
CrpyKTypHas cxema, IpUHIMIT PabOThl, ICTOYHUKH MOTPELIHOCTEH.

3.19) CTpyKTypHBIE CXeMBbI U3MEPUTENBHBIX MPHOOPOB: MPUOOPHI MPSIMOTO U YPABHOBEIIMBAOIII -
ero npeodpazobanusi. CTaTHueCcKre XapakTepUCTHUKHU IPeoOpa3oBaHus, TOCTOMHCTBA U HEAOCTATKH.

3.20) Ananoro-nmudpoBoe npeodpa3oBaHre U MUPPO-aHAIOTOBOE MPEOOPA30BaHNE CUTHAJIOB W3-
mepurenbHoil nHpopMmaruu. PasHoBunnoctu ALIL: AL mocnenoBaTenbHOrO cyeTa, MOPa3psIHOTO KO-
JIupoBaHus, napaensHoro cunteiBanus. ALIT paszseprsiBatomiero u cineasiuiero tuna. AL npsamoro u
YPaBHOBELIMBAIOLIETO TPEOOpPa30BaHUsL.

3.21) Meroanyeckasl TOTPEHIHOCTh TPEACTABICHUS CUTHAIA HM3MEPHUTEIbHON WH(POpMAIu B
U(ppoBOM BUjE (NOrPEIIHOCTh KBAHTOBAHUS/AUCKPETHOCTH). Onrcanue GU3n4ecKkoi Mpupoabl B IUd-
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POBBIX IPUOOPAX PA3TMYHOTO MPUHIINAIIA PAOOTHI, CITOCOOB! YMEHBIIICHHUS.

3.22) Mepsl snexTpudeckux BenuuuH: Mepbl DJIC Ha OCHOBE HOPMAJbHBIX 3JIEMEHTOB; MEPHI
HanpsOKeHUsl Ha cTadminTpoHax; onHo3HauHble (OMOC) u MHoro3Haunsle (MMOC) mepsbl anekTpuye-
CKOTO COTIPOTHBIIEHMSI; 00pa310Bble KAaTYIIKH WHAYKTUBHOCTH; 00pa3loBble KOHAEHCATOphl. TpeOoBaHMs
K MepaM 3JIEKTPUYECKUX BEJINYMH.

3.23) CBY-u3mepenus.

14.1.3. TeMbl KOHTPOJILHBIX Pa00T
Knaccsl TOUHOCTH ¥ METOIMYECKUE TIOTPELIHOCTH.
OreHka NOrpenHoCTH MPSIMOTO TEXHUYECKOT0 MHOTOKPAaTHOTO PAaBHOTOUHOTO U3MEPEHUSI.
Biusinue 3akoHa pacnpesneneHus Ha JOBEPUTENbHYIO IPaHUIy CIy4YailHON NOTPELIHOCTH.
OreHka NorpenHoCcT KOCBEHHOTO TEXHUYECKOTO OTHOKPATHOTO U3MEPEHUSI.
CymMupoBaHM€E NOTPELIHOCTEN.

14.1.4. Tembl 0IPOCOB HA 3aHATHAX

Bunas! norpemnocreit namepenuit. Knaccugukaius BuaoB U3MEepeHU, METOIOB U CPEJICTB U3ME-
penuit (CH).

OcHoBHble MeTponornyeckue xapakrepuctuku CH. Kiaccel TouHocTH. OCHOBHBIE M JIOTIONHHU-
TenbHble norpemHoctu CU.

Cucrtemarnueckue U C1y4aiHble IOIPEIIHOCTH, UX OCOOEHHOCTH.

CymMupoBaHU€e MOTPEIIHOCTEN.

Craructuueckas 00paboTka pe3yJbTaTOB MHOTOKPATHBIX MPSIMBIX PABHOTOYHBIX TEXHUYECKUX H3-
MEpEHUM.

Onpenenenne JOBEPUTEIBHBIX TPAHUL] CITy4aliHOM MOTPEIIHOCTH.

Ornpenenenre nmorpentHocTeit OOBIKHOBEHHBIX KOCBEHHBIX U3MEPEHUH.

14.1.5. Bonnpocbl Ha caMONOATOTOBKY

Knaccudukanuu BUIOB U3MEPEHUH, METOJOB U3MEPEHUH, CPEACTB U3MEPEHUN U UX XapaKTepHu-
CTHK, norpemHocteid. Cucremarnyeckue, ciydaiHble, rpyOble MOrpelIHOCTU. 3aKOHBI PacCIpe/leIeHHUS.
ToueuHsle, TOBEpUTEIbHBIE, KBAHTWIbHBIC, UHTEPBAJIbHbIC OLECHKHU. [IpsMble OJHOKpAaTHbBIE, NpsSMbIE
MHOTOKpaTHbIE pPaBHOTOYHBIEC, KOCBEHHbIE M3MepeHusd. [IpaBuiia cyMMHpOBaHMs MOrpEIIHOCTEN, Buubl
AIII/IIATI. Muxkpomnporieccopasie CU. O6001mEHHBIE CTPYKTYPHBIE CXEMbI U3MEPUTEIBHBIX MPUOOPOB
IPSIMOTO U KOMIIEHCAIIMOHHOTO IpeoOpa3zoBaHusl. MeTosbl n3MepeHHs HalpsKEHUs!, CUIIbI TOKa, MOIIHO-
CTH, TIapaMeTpoB Iienei, (pa3oBoro cAaBura, 4aCcTOThl CUTHAJIOB, BpeMeHHBIX MHTepBaioB. CBY-u3mepe-
HUSL.

14.1.6. Tembl 1a60paTopHbIX padoT
N3mepenne conpoTUBIEHUN HA TOCTOSSHHOM TOKE.
[IpuMmeHeHre 3eKTPOHHOT0 ocuuiutorpada s UCCaeI0BaHus EKTPUUECKUX CUTHAJIOB.
N3MmepeHne peakTUBHBIX TapaMETPOB IEKTPUUECKUX LEMEH.
H3mepenue pazHoCTH (a3 dJeKTPUUECKUX CUTHAJIOB.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTepPHAJIaAM ISl JIUI] C OTPAHNYEHHBIMUA BO3MOKHOCTAMM
310POBbSI 1 HHBAJH/I0B
st mann ¢ orpaHUYEHHBIME BO3MOYKHOCTSIMU 3/I0POBbSI M HHBAJIHMIOB MPEAYCMOTPEHBI JOTIOTHU -
TEJIbHBIE OLIEHOYHbBIE MaTepHaIbl, IEpeUeHb KOTOPBIX yKa3aH B Tabnuie 14.
Tabnmuna 14 — JlonoaHuTENBHBIE MaTepUajIbl OLICHUBAHUS ISl JIMI] C OTPAHUYCHHBIMH BO3MOXKHOCTSMH
3I[0p0Bb$I 1 MHBAJIUI0B

Kareropuu Bupl 1OTIOMHUTENBHBIX OLIEHOYHBIX @DopMBbI KOHTPOJISI U OLICHKHU
o0yyaronuxcs MaTepuaioB pe3yabTaToB 00yUeHUs

TecTsl, MUCEMEHHBIE CAMOCTOSTEIBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C HapymieHusIMU
ciryxa

[IpenMy111€CTBEHHO TMCHMEHHAs
MpoBEpKa

C napymenussmu | CobeceioBaHMe 0 BOIpocaM K 3a4eTy, | [IpenMyInecTBeHHO yCTHAs IPOBEpKa
3peHus ONpOoC M0 TEPMHUHAM (MHIUBUYaJIbHO)

C HapylmceHHUAMHA Pemenne JAUCTAHIITMOHHBIX TECTOB, HpCI/IMYHICCTBCHHO JAUCTAaHIIMOHHBIMH
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OIIOPHO- KOHTPOJbHBIC PaOOTHI, MUCEMEHHBIE
JIBUTATEJIBHOTO CaMOCTOSITeNIbHBIE PAOOTHI, BOITPOCHI K MeTOoaMu
anmapara 3a4ery
C orpannuenussMu 1o | TecTbl, MUChbMEHHBIE CAMOCTOSATEIbHBIE [Ipenmy1iecTBEHHO POBEPKA
00IIeMeTUITUHCKUM paboThl, BOMIPOCH K 3a4ETY, METOAAMU UCXOAS U3 COCTOSIHUSA
MOKa3aHUSIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

14.3. MeToanueckne peKOMEHIAUMH M0 OLEHOYHBIM MATEPHAJIAM JIJIf JIMI C OTPAHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI M1 MHBAJIMJOB IPETyCMaTpUBAETCS J10-
cTynHas (hopma MpeaoCcTaBICHUs 3aJaHUH OLIEHOUHBIX CPENICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IleyaTHOW (hopMe ¢ YBEIHMUEHHBIM MIPU(TOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTa;

- METOJIOM YTEHUS ACCUCTEHTOM 3a/I1aHUS BCIYX;

- MpeIOCTaBICHNE 3aJJaHusl C UCIIOb30BAaHUEM CYypIOTIEPEBOIA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOKHOCTSIMU 3JI0POBbSI M MHBAJHMJAM YBEJIHMYUBAECTCS BpeMs Ha
MOJITOTOBKY OTBETOB HAa KOHTPOJIbHBIE BOMPOCHL. [l Takux 00ydaroluxcs NpeaycMarpruBaeTcs T0CTyI -
Hast popMa MpeoCTaBIeHHUs OTBETOB Ha 3a/1aHUs, & UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIB30BAHUEM YCIIYT aCCUCTEHTA,

- NIPEICTaBICHNUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yabTaTOB OOYUYEHUS JIUI] C OIPAaHUYEHHBIMU BO3MOXXHOCTSIMU 3710PO-
Bbsl M1 MHBAJIMJOB IO JUCLHUIUIMHE MpelycMaTpuBaeT MpeAocTaBieHue nupopmanuu B GopMax, aJaanTH-
POBAHHBIX K OTPAaHUYEHHUSIM UX 30POBbS U BOCIPUATHUS HHPOPMALIIH:

JI1s1 ML ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe AIIEeKTPOHHOTO IOKYMEHTa;

- B IIe4aTHOW (hopMe YBEIIMUEHHBIM HIPUPTOM.

JLst M1 ¢ HApYLIeHUusIMH cJIyXa:

- B (hopMe ANIEKTPOHHOTO TIOKYMEHTA;

- B reyatHou (opme.

JI1s1 1M1 ¢ HApyIIeHUSIMM ONIOPHO-ABUTaTeJIbLHOI0 annapara:

- B (hopMe AIIEeKTPOHHOTO IOKYMEHTa;

- B IIe4aTHOU hopme.

[Tpu HEOOXOMMMOCTH JIJISl JIULL C OTPAHHUYEHHBIMU BO3MOKHOCTSIMH 310POBbsI 1 MHBAJIUIOB IpOLIE-
Jypa OILICHUBAHUsI Pe3yJIbTaToB 00YUYEHHsI MOXKET IPOBOIUTHCS B HECKOJIBKO 3TAIOoB.
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