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Pacnipenenenne pabouero BpeMeHu

Ne Buner yueOHOI nesTeNbHOCTH 5 cemectp Bcero Ennnuner
1 Jlexknuu 20 20 JacoB
2 |JlabopatopHbie pabOTHI 34 34 4acoB
3 Bcero aynuTopHBIX 3aHATUN 54 54 4acoB
4 CamocTosiTenpHas pabora 54 54 4acoB
5 Bcero (6e3 3x3ameHa) 108 108 4acoB
6 IToaroroska u coada dK3aMeHa 36 36 JacoB
7 OO0mmas Tpy10eMKOCTh 144 144 4acoB
4.0 4.0 3.E.

Ok3ameH: 5 cemecTp
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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-
ToBKM (cnenmanbHOcTH) 27.03.04 VYmpapieHue B TEXHHYECKHUX cHcTeMax, yTBepxaeHHoro 20.10.2015

roja, paccMoTpeHa u omobpena Ha 3acenanuu kadenpsr KCYIT «  » 20 roma, mpoTO-
KoJ1 Ne

Pazpaborunku:

Accucrent kad. KCYII K. K. XXapor

Houent xad. KCYII B. ®. Otyanko

3aBenyrouuii obecneunBaromei kad.
KCVYII 10. A. llypeirun

PaGouas nmporpamma JUCIUTUIMHBI COTIIACOBaHA ¢ (PaKyIbTETOM M BBITyCKArOIIEH Kadeapoii:

Hexan ®BC JI. A. Koznosa
3aBenyroNnuii BBITTyCKaroIIeh Kag.

KCVII 10. A. lllypeirun
OKCIEPTHI:

[Tpodeccop kadenpsl KOMIBIOTEP-
HBIX CHCTEM B YIIPABJICHUH U MPOCK-
tupoBanuu (KCVYII) B. M. 3103bK0B

JlonieHT Kadenpsl KOMITBIOTEPHBIX
CUCTEM B YIPABIECHUH U MMPOCKTHPO-
Baanu (KCVYII) H. 10. Xabubynuna
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1. Hean u 3a1a9i TUCHUILIHHBI

1.1. Heau aucumJIMHbI
Ienwsto nuctmminHbl "MeTponorust u usmepurenbHas Texauka (MulT) ssusieTcs moaroroska Oy -
JYIIETO CTEeHaINCTa aBTOMATU3alluK MPOU3BOCTBA K MPAKTHUYECKOU JIEATETbHOCTH B 00JIaCTU METPOJIO-
THYECKOro 00ecreyeH sl COBPeMEHHON HayKU M TEXHHUKH.

1.2. 3agaum AMCHUNIUHBI
—  OCHOBHBIMH 3aJlauaMH JUCUUIUIMHBI "MeTposnorus u usmepurenbHas Texuuka" (MulT) sB-
JISIIOTCSL U3yUEHUE TEOPETUYECKUX OCHOB METPOJIOTHH, MOJIOKEHUI TEOPUH MOTPEIIHOCTEH, c1ocoOoB 00-
paboTKU pe3yabTaTOB U3MEPEHHIA.

2. MecTo aucuuniaunbl B cTpykrype OIIOII
Hucuuruinaa «Metponorust 1 uameputensHas Texaukay (b1.5.9) orHocuTes k 6moky 1 (6a3oBas
4acTh).
[TpeamecTBYOMMUMU AUCHUIITUHAMH, (POPMUPYIOLIMMU HadallbHbIC 3HAHMS, ABIAIOTCA: Marema-
THKa, Ou3uka.
ITocnenyromumMy JUCHUIIIIMHAMU ABIIOTCS: [IpenaunioMHas npakTuka.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIMHBI

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

— OIIK-4 roTOBHOCTBIO NMPUMEHATH COBPEMEHHBIE CPEICTBA BBIMOIHEHHUS U PEJAKTHPOBAHUS
M300pakKeHUN U YepTEKeH U MOATOTOBKH KOHCTPYKTOPCKO-TEXHOJIOTHYECKON TOKyMEHTALINN;

— OIIK-5 criocoGHOCTBIO UCTIONIB30BaTh OCHOBHBIC TIPUEMBI 00Pa0OTKH M MPEICTaBICHHS JKC-
MEPUMEHTAJIbHBIX TaHHBIX;

—  OIIK-7 criocoGHOCTBIO YYUTHIBAaTh COBPEMEHHBIE TEHJICHIIMU PA3BUTHS AIIEKTPOHHUKH, U3Me-
PUTENHHOM W BBIYMCIUTEILHON TEXHUKH, WH(POPMAIMOHHBIX TEXHOJIOTHH B CBOEH MpodecCHOHATLHOM
JeSITeIbHOCTH;

B pesynbrare u3ydeHust TUCIUILUIMHBI 00y4alOIUiCs TOKEH:

— 3HATh TEOPETHYECKHUE OCHOBHI METPOJIOTHH; CIOCOOBI OIEHKH TOYHOCTH (HEONpEAETIeHHO-
CTH) U3MEpPEHUI; CUCTEMY BOCIIPOM3BENEHUS €AMHULl (PU3NUEeCKUX BEMYMH U IMepeladyn pazmepa cpej-
CTBaMU M3MEPEHMIA; OCHOBHBIE METO/BI U CPEICTBA U3MEPEHUsT (PU3NUECKUX BEJIMUYUH B OOJIACTH yIIpaB-
JICHUs B TEXHUYECKUX CUCTEMaX.

—  YMeTb [IPUMEHATh KOHTPOJIbHO-U3MEPHUTENbHYIO TEXHUKY JIJIsl KOHTPOJIS KaueCcTBa MPOAYKIIUU
U METPOJIOTUYECKOTO 00ecreueHus] MPOIYyKIIUU U TEXHOJIOTUYECKUX MPOIIECCOB €€ M3TOTOBICHHUS; METO-
JIbl ¥ CPEJICTBA MOBEPKH (KaTHOPOBKM) CPENICTB U3MEPEHUH.

— BJaJeThb HaBbIKaMU PabOTHl HA KOHTPOJIbHO-U3MEPUTEIHLHOM U UCIBITATEIbBHOM 000pynOBa-
HUM; HaBBIKAMH 00paOOTKH 3KCIIEPUMEHTAIBHBIX JIaHHBIX, OIIEHKH TOYHOCTH (HEONPEIEIeHHOCTH) U3Me -
pEHHIA.

4. O0beM JMCHUIIMHBI M BBl y4eOHOH padoThl
OO01ast Tpy10€MKOCTb JUCHUIUINHBI cOCTaBIsAET 4.0 3a4eTHBIX €IMHUIIBI U IIPECTaBIeHa B Ta0IH-

%Zgﬁlldﬁa 4.1 — TpynoeMKOCTb JUCHUILINHBI
Bune! yueOHOI nesTenbHOCTH Bcero wacos Cemectpsl
5 cemecTp
AynuTtopHbl€ 3aHATHS (BCETO) 54 54
Jlexknuu 20 20
JlaboparopHbie pabOTHI 34 34
CamocrosiTensHas padboTa (Bcero) 54 54
Odopmiterre 0T4eTOB 110 JIa0OPATOPHBIM paboTam 34 34
IIpopaboTka JEKIIMOHHOTO MaTepuaa 20 20
Bcero (0e3 ax3amena) 108 108
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ITogroroBka ¥ cmada dK3aMeHa 36 36
OO6mast TpyI0E€MKOCTb, 4 144 144
3aueTHble EauHAIb 4.0 4.0

5. Conepxanue q1MCUMILIHHBI

5.1. Pa3nesnl AUCHUIIMHBI U BUALI 3AHATHI

Paznensl TUCIUIUTMHBI M BUBI 3aHATHH IPUBEICHBI B Ta0miie 5.1.
Tabmuna 5.1 — Paznesnsl AUCUUIUIMHBI U BUIBI 3aHATUN

~ o]
o o 2 g 3 =
. . ) S
= ; ; Q g 5 H
- ‘8 ‘g gz > 5
Ha3zsanus pa3aenoB JUCHUIIINHBI 5‘ a, o o O % &
. : o
o = B
- TR R
m
=2 S =
5 cemecTp
1 OcHoBel MeTposoru. [lorpemnocru nme- 6 0 6 12 OIIK-4, OIIK-5,
peHHil. OIIK-7
2 O6paboTKa pe3ynbTaToB U3MEPEHUH. 6 0 6 12 OIIK-4, OIIK-5,
OIIK-7
3 Metonbl U CpeacTBa U3MEPEHUSI OCHOBHBIX 8 34 42 84 OI1IK-4, OIIK-5,
(bu3MYECKUX BEIUYHUH. OIIK-7
HWroro 3a cemectp 20 34 54 108
Hroro 20 34 54 108
5.2. Conep:kanue pa3aejioB JUCUMIIJIMHBI (110 JEKIMAM)
ConeprkaHue pa3ienaoB TUCIUILIAH (TI0 JICKIUSAM) IPUBEACHO B Tabmuiie 5.2.
Tabauma 5.2 — ConeprkaHue pasenoB JUCIUILIAH (TI0 JISKIIHSIM)
3 =
2 > 5
Z = 5
HasBanus pazaenos Coneprxanue pas3enoB JUCHMILIMHBI [0 JIEKIUAM Z 7 &5
S s £
= &2
= S
5 cemecTp
1 OcHoBbI MeTposnoru. | OCHOBHBIE NTOHATHS, TEPMHUHBI M OIIPENEIICHUS METPO- 6 OIIK-4,
[TorpemnocTr norun. Cuctema enuuunl pusndeckux Bennuud (OB). OIIK-5,
U3MEPECHUM. Knaccudukanum BUI0OB U3MEpEHUil, METOIOB U OIIK-7
cpenctB u3mepennii (CH). OCHOBHBIE METPOJIOTHYC-
ckue xapakrepuctuku CH. OcHOBBI TEOpUM NOrpen-
Hoctei. Knaccudukaruu norpemrHocreit. Cucremaru-
YEeCKHE U CITyJailHble MOTPEeIIHOCTH, UX OCOOCHHOCTH.
Hroro
2 O6pabotka pesynsraros | [IpaBuina cymmupoBanwus morpentaocrei. [IpaBuna OIIK-4,
U3MEPEHUI. NIpeACTaBIeHUs pe3yabrara naMepenus. O6padboTka OIIK-5,
pe3yIbTaToOB MPSIMBIX OJHOKPATHBIX TEXHUYECKUX W3- OIIK-7
MepeHuil. HopmupoBaHue 0CHOBHOM U TOTIOJIHUTENb-
Hoit norpemHOocTH CHU. O6padoTKa pe3ynsTaToB
MHOTOKPATHBIX PaBHOTOUHBIX U3MepeHuii. aentu-
(buKanys 3aK0Ha pacnpeeNIeHHsI OTBITHBIX JaH-
HbIX.O0paboTKa pe3ynbTaTOB KOCBEHHBIX U3MEPEHHIA.
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Hroro 6

3 Meronpb! U cpeacTBa O0600111eHHbIE CTPYKTYPHBIE CXEMbI U3MEPUTEIBHBIX 8 OIIK-4
M3MEpPEHUS OCHOBHBIX npuOOpoB. MeTo/bI U CPEACTBA U3MEPEHUS HAINpsKe-
(u3NYECKUX BEIUYHUH. HUS, TOKa U MOLIHOCTU. M3MepeHne napameTpos 1ie-

neil. Ocuusuiorpadguueckue usmepenus. Msmepenue
[apaMeTpOB CUTHAJIOB (YaCTOThI, UHTEPBAJIOB BpEMeE-
HH, (ha3oBoro ciBura).JlaTuuky TEXHOIOTHYECKHUX Be-
JIMYHH.

HUroro 8

Hroro 3a cemectp 20

5.3. Pazaenbl AMCHUILIMHBI U MEKIUCIUIVIMHAPHBbIE CBSA3H € 00ecneYnBAKIINMHU (TPeabIAYIIMMH)
U obecneynBaeMbIMU (NMOCJAEAYIONIUMH) TUCHUIIIMHAMHA
Paznenbl qUCHMIIUHBL U MEXIUCIUIUIMHAPHBIE CBA3M C 00€CMeYUBAIOMUMU (MIPEIbITYIIUMU) U
obecreurBaeMbIMH (ITOCIECTYOIUMHI) TUCIUTUTHHAMH MIPEICTABICHBI B Tabnwmie 5.3.
Tabmuma 5.3 — Pa3aenbl AMCHUIUIMHBI U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pazienoB qaHHOW MUCIMIUIAHBL, IS
KOTOPBIX HEOOXOIMMO U3yUeHUE

HauMeHOBaHME TUCIUILIHH 00ecrneynBaroIMX U 00€CIeunBaeMbIX
TUCHMITINH
1 2 3
[IpenmecTBytomue TUCIUTITAHBI
1 MaremaTuka + +
2 ®usuka +

[Tocnenyromye TUCUUITIIMHBI

1 Hp CAAUIIIIOMHAA IMPAKTHKA + + +

5.4. CooTrBeTcTBHE KOMIIETCHIMH, (JopMHUpyeMbIX IPH U3YYEHUH IMCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPU HM3YUYEHUHM AUCIUIUIMHBI, M BHJOB 3aHATHN
IpeacTaBieHo B Tabnuue 5.4.
Tabnmuna 5.4 — CooTBEeTCTBHE KOMIETCHIIUN, (DOPMUPYEMBIX NIPU U3yUYEHUH JAUCLUILIUHBI, U BUIOB 3aHS -

THIH
§ Bungwl zanpstuit
=
5 g S
5 < 8, 2. DOopMBI KOHTPOJIA
: = g 2
o = O
OIIK-4 + + + Ox3ameH, KoHcnekT camononro-
TOBKH, 3amura ordeta, OTUYEeT 110
naboparopHoii pabore, Ompoc Ha
3aHATHAX, TecT
OIIK-5 + + + Ox3ameH, KoHcnekT camononro-
TOBKH, 3amura ordeTta, OTUEeT 110
naboparopHoii pabore, Ompoc Ha
3aHATHAX, TecT
OIIK-7 + + + Ox3ameH, KoHcnekT camononro-
TOBKH, 3amura oruera, OT4deT 1o
nmabopatopHoii padore, Onpoc Ha
3aHATHAX, Tect
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6. UaTepakTuBHbIe MeTOABI M (OPMBbI OPraHU3ALMHN 00yUYEeHHUS
He nmpenycmorpeno PVYII

7. JIabopaTopHblie padoThI
HaumenoBanue nmabopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabauna 7.1 — HammeHoBaHue 1a00paTOpHBIX padboT

3 5
2 ==
Z = 5
HasBanus pa3znenos HaumeHnoBaHue 1abopaTtopHbIX padoT ZF &5
- :
= o =
a S g
= o
5 cemectp
3 Mertonpb! U cpeacTBa N3MmepeHne conpoTUBICHU HA TOCTOSIHHOM TOKE. 4 OIIK-4,
MSMEPCHITA OCHOBHDIX Hcnonb30BaHue 3MEKTPOHHOTO OCIMLIoOrpada s 4 83112';’
M3NYECKUX BEJINYHH. -
pusuriec el WCCIIEIOBAHUS ANEKTPUUECKUX CUTHAJIOB.
HccnenoBanue @ poBoro BOJILTMETPA € BpeMsi- 4
UMITYJIbCHBIM IIPE0Opa3OBaHUEM.
N3yuyenne MeTo10B U3MEpEHUs TapaMeTPOB PEAKTUB- 4
HBIX 2JIEKTPUUECKUX LieneH
N3mepenue pazHoctu ¢a3 31eKTPUUECKUX CUTHAJIOB
HccnenoBanye TEH30METPUUECKUX U3MEPUTENIBHBIX
npeoOpazoBareneit (TeH30aTYUKOB)
IToBepka cpencTs u3MepeHun 4
3amura orderos. [logBeneHne uToros.
Htoro 34
HWroro 3a cemectp 34

8. IIpakTuyeckue 3aHATUSA (CEMHUHAPHI)
He npenycmorpeno PYIIL.

9. CamocTrosiTeqibHas1 padoTa
Bunbr camocTosiTenbHOI paboThI, TPYAOEMKOCTh U (hOPMHUPYEMbIE KOMIIETCHIINHU TIPE/ICTABICHBI B
tabmuue 9.1.
Tabamma 9.1 — Busl caMoCTOATENTbHOM padoThl, TPYAOEMKOCTh M (HOPMHUPYEMbIE KOMITCTSHIHN

3 =
s i:
Bunpl camocTosITEILHOM & > ©
Ha3Banus pa3znenos Z 7 =l ®OopMBbI KOHTPOJIS
paboThI 8 S 2
=4 2 S
X o
a 2 g
= S
5 cemecTp
1 OcHoBbl MeTposioruu. | [IpopaboTka JIeKIIMOHHOTO 6 |OIIK-4, |KoHCHekT caMoIoaroToB-
[Torpemnoctu Marepuala OIIK-5, |ku, Onpoc Ha 3aHATHUSX,
U3MEPEHUH. Vroro 6 OIIK-7 Tect, Ox3ameH
2 O6pabotka pesynsraroB |[IpopaboTka TEKIIMOHHOTO 6 |OIIK-4, |KoHcnekT caMonojaroToB-
U3MEPEHU. marepuala OIIK-5, |ku, Onpoc Ha 3aHATHUSX,
Vroro 6 OIIK-7 Tect, Dx3aMeH
3 MeTo/bl M CpecTBa [TpopaboTKa JIEKITMOHHOTO 8 OIIK-4, |3ammra otueTa, KoHCIIEKT
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HU3MCPCHUSA OCHOBHBIX

Marcepualia

OIIK-5,

(u3MYECKUX BEIUYHUH.

OdopmiteHne 0T4ETOB TIO 34
nabopaTopHbIM paboTam

OIIK-7

caMonoaroToBku, Ompoc
Ha 3aHsaThsaX, OTYeT 1o na-
6oparopHoii pabote, Tecr,
DK3amMeH

Hrtoro 42
Hroro 3a cemecTp 54
IlonroroBka u cgada »k3a- 36 DK3aMeH
Me€Ha
Hroro 90
10. KypcoBasi paGora (mpoexr)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLEHKH YCIIeBA€eMOCTH 00y4aromuXxcsi

11.1. banabHbIe OLEHKH AJI5 3JIEMEHTOB KOHTPOJIS
Tabmuua 11.1 — banibHble OLIEHKH [Tl JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbII
. MaxkcumanbHbII MaxkcuManbHBIH
DneMeHTHI y4eOHOU 6asu 3a mepuon Bcero 3a
6amn Ha 1-yto KT ¢ |  Gamn 3a nmepuon
NEeITEIbHOCTH mexay 2KT u Ha ceMecTp
Hauyajia cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemecTp
3amuTa oT4era 10 10 20 40
OtyeT no naboparopHOM 10 10 10 30
pabote
Hroro makcumyM 3a nepu- 20 20 30 70
on
OK3aMeH 30
Hapacraromnm urorom 20 40 70 100
11.2. IlepecyeT 6a/1JI0B B OLIEHKHU 32 KOHTPOJIbHbIE TOUYKH
[Tepecuer 6aIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU IpecTaBieH B Tabnuue 11.2.
Ta6muma 11.2 — IlepecueT 0amioB B OLIEHKU 332 KOHTPOJIbHBIE TOYKH
batel Ha 1aTy KOHTPOJIBHON TOYKH Ouenka
> 90% oT MakcuMasbHON cyMMBI OastoB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuMaabHOM cyMMBbI 6aiioB Ha naty KT 4
Ot 60% 110 69% oT MakcuMaIbHOM cyMMBbI 6amoB Ha naty KT 3
< 60% ot MakcuMasIbHOW cyMMBbI 6ayutoB Ha aaty KT 2

11.3. Ilepecyer cymMMBblI 02/1710B B TPAAUIMOHHYIO 1 MEKAYHAPOIHYIO OLICHKY

[lepecuer cymmbl 6aJIJIOB B TPAAULIMOHHYIO U MEXIYHApOJIHYIO OLIEHKY MpEACTaBiIeH B TaOnule

11.3.
Tabmuua 11.3 — [lepecuer cymMmmbl 0aIoB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY
HroroBas cymma 6asuios,
Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenxka (ECTS)
HK3aMEeH
5 (OTIMYHO) (3aYTEHO) 90 - 100 A (OTIMYHO)
4 (xoporo) (3a4TeHO) 85 -89 B (ouens xoporio)
75 - 84 C (xopor10)
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70 - 74 D ( )
TOBJICTBOPUTEIHHO
3 Y ) 65 - 69 Y P
TIOBJIETBOPUTEILHO) (3a4TEHO
Y P 60 - 64 E (nmocpencTBeHHo)
2 (HEYROBIIETBOPHTENLHO) (HE Hwxe 60 6ammoB F (meynoBneTBOpHUTENBHO)
3a4TEHO)

12. YueOHO-MeTOAUYeCcKOe U MHPOPMAIIHOHHOE o0ecTieueHHe TUCHUIIINHBI

12.1. OcHoBHas JIUTEpaTypa
1. Oryanko B.®D. Merponorus, cranaaptusamnus W cepTudukanus: YdyeOHoe mocodue. —
Tomck: ToMckuii MEXBY30BCKHI LIEHTP AMCTAHIIMOHHOTO oOpazoBanus, 2010 — 208 c. (Hamuuue B Ou6-
muoteke TYCVYP - 62 3k3.)
2. Merponorus u paguonsmMepenus: yaeOHuk ais By3oBy/ B. 1. Hedenos, B. 1. Xaxun, B. K.
butiokoB u nap.; Pen. B. . Hedenos. - M.:Beicmias mkona, 2006. - 525 c.:un. (Hamudue B OMOIHMOTEKE
TYCYP - 48 5k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. DOpacroB B. E. Metrponorusi, crangaptuzanus u ceprudpukanus: YuedHoe nocooue — Tomck,
N3n-Bo ToMCKOTO roCynapCTBEHHOIO YHUBEPCUTETA CUCTEM YIIPABICHUS M paguodIeKTpoHukH, 2005 —
266 c. (manmuune B 6ubmnorexke TYCVYP - 340 5k3.)

2. Merponorus, crangapTuzanys, cepTuukanus U JEeKTPOU3MEPUTENIbHASL TEXHUKA: YUueOHoe
nocobue/ K. K. Kuwm, I'. H. Anucumos, B.}O. bap6aposuuy, b. f. JIutBunos. - CIIb.:ITutep, 2006. - 368c:
wi. (Hannuue B Oubnuorexke TYCVYP - 50 7k3.)

3. ®enepanbublii 3ak0H "O TexHUYecKoM perynupoBaHuu” ot 27.12.2002 N 184-D3 [DnekTpoH-
HBll pecypc]. [Onekrponnsii pecypc] - Pexum goctyma: http://www.consultant.ru/document/
cons_doc LAW 40241/, nara o6pamenus: 08.06.2018.

4. ®epnepanbubiii 3akoH "OO0 obecmeuennu eaumHcTBa M3MepeHui" ot 26.06.2008 N 102-03
[OnexrponHbIil pecypc]. [DnekTpoHHbI pecype] - Pexxum noctyna: 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-METOAMYECKHE MOCOOUSs

1. Oruanko B. ®@. YyeOHO-MeTOMUYECKUI KOMIUIEKT (y4eOHbIE METOAWYEeCKHe MocoOus 1o
MPAKTUYECKUM 3aHATHSM, 110 CAMOCTOSITEIILHON paboTe CTyASHTOB, IO JJa0OPAaTOPHBIM paboTam) 1O JIHC-
muumre MCuTU (MCuC).. - Tomck: 2012. [DnextponHbI pecypc] - Pexum pocrtyma: http:/
new.kcup.tusur.ru/library/umk-metrologija-standartizacija-i-tehnicheskie-izmerenija-fvs, ngara oOparmie-
Hust: 08.06.2018.

2. Oruanko B.®., Cunopos }0.K. — Meroanueckue ykazaHus 1O BBIITOJHEHUIO TaOOPATOPHBIX
pabor, — Tomck, 2016 [DnextpoHHBIH pecypc] - Pexum mocrtyma: http://new.kcup.tusur.ru/library/
metodicheskie-ukazanija-po-vypolneniju-laboratornyh-rabot, gara o6pamenus: 08.06.2018.

12.3.2. YueOHO-MeTOAMYECKHE TIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIHI0B

Y4eOHO-MeToqueCcKre MaTeprabl JJIsl CAaMOCTOSTEIbHON M ayTUTOPHON paboThl 00yJaroIIHXCs
U3 YKCiIa JIMI C OTPaHNYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI 1 MHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIaNTHPOBAHHBIX K OTPAaHHMYCHHUSM UX 37I0POBbS M BOCIIPUATHS HH(DOpMAIIHH.

JIsi JIMI ¢ HAPYIIEHUSIMH 3PEeHusI:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B TI€YaTHOH (hopMe YBEINYEHHBIM HIPH(TOM.

JI1s1 IMI ¢ HAPYUIEHUSIMM CJIyXa:

— B ()OpME INIEKTPOHHOTO JOKYMEHTA;

- B reyaTHou (opme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHo (opme.
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12.4. lpoeccnonanbHbie 6a3bl JAHHBIX H HHGOPMAIHOHHBIE CTIPABOYHbIE CHCTEMBI
1. www.consultant.ru

13. MarepuajbHO-TEXHMYECKOE 00ecrevyeHre JUCHUILJIMHBI U TpedyeMoe MPorpaMMHoOe
ob0ecrneyenue

13.1. O6uue TpeGOBaHUA K MATEPHAJIBHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecIe4eHHI0
AUCHUILINHBI

13.1.1. MarepuajibHO-TEXHHYECKOE U MPOrPaMMHOe olecredeHne IS JeKIIMOHHBIX 3aHATHI
Jlns mpoBeeHus 3aHATUHN JIEKIIHOHHOTO TUIIA, TPYIIIOBBIX M MHIWBUIyabHBIX KOHCYIbTAIUH, T€-
KYIIEr0 KOHTPOJS U MIPOMEKYTOUHOU aTTeCTalluu UCTOIb3yeTCsl ydeOHast ayIuTOPHs ¢ KOJTUYECTBOM I10-
CaJIOYHBIX MeCT He MeHee 22-24, 000opymoBaHHAs TOCKOM M CTaHAApTHON yueOHO# mebenbro. Mmerores
JIEMOHCTPAIIMOHHOE 000PYI0BaHUE U YUEOHO-HAMIISAIHBIE TOCOOMSI, 00€CTIeYnBAIOIINE TEMATHUECKUE HJI-
JFOCTPALIMHU 10 JIEKIMOHHBIM pa3JielaM TUCIUTUINHBI.

13.1.2. MarepuaibHO-TEXHHYECKOE M IIPOrpaMMHOe olecriedeHue 1JIs 1a00paToOpHbIX pador

JlaGoparopusi METPOJIOTUU M U3MEPUTEIBHON TEXHUKU

yueOHasi ayTUTOpHsl JJIsl IPOBECHUSI 3aHATUI MPAKTUYECKOTO TUIIA, yueOHast ayAuTOpus JUIsl TIPO-
BE/ICHUS 3aHATUH JJAOOPATOPHOTO TUIIA

634034, Tomckast obnacts, . Tomck, Bepmuauna ynuna, n. 74, 212 ayg.

Onwucanue uMeroierocs 000pyIoBaHuUs:

- Ocuummnorpag ananorossiid ¢pupmsl INSTEK (4 mit.);

- Ocnorpad uugposoit INSTEK;

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

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

- Hactoromep tudponoit U3-34;

- MunnuBonsTMeTp B3-38 (2 mit);

- Usmeputens nobporaHoctu E9-4;

- Usmepurens nodbpotHocty 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.);

- MlcTouHMK MUTaHUS TOCTOSTHHOTO TOKA (5 IIT.);

- MlcTOuHUK NUTaHUS MOCTOSHHOTO TOKA MPOrpaMMHUpPYeMBbIii (2 mT.);

- Marasus conpotuBiennii (3 mr.);

- ['aneBanOMeETD;

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

- ®azomerp cepuu D2 (4 mr.);

- I'eneparop-uacroromep AHP-1001;

- [lorennmomerp I1I1-63 (3 miT.);

- Jdenurens nanpsoxkenus [JH-1;

- Kommuiekt cnienmanu3upoBanHoi yueOHOM Mebenu;

- PaGouee mecto npenonasarens.

[TporpamMHoe obecnieueHne He TpeOyeTcs.

13.1.3. MarepuajibHO-TEXHHYECKOE U MPOrpaMMHOe o0ecredeHne IJisi CAMOCTOATEIbHOH PadoThI
Jns caMocCTOsATeNnbHOM paboThl MCMONB3YIOTCA y4eOHbIE aylUTOPUU (KOMITBIOTEPHBIE KJIAacChl),
PacIoIOKEHHBIE TI0 aJipecam:
- 634050, Tomckas o6nacTs, . Tomck, Jlenuna npocmnexkr, 1. 40, 233 ayn.;

CornacoeaHa Ha noptane N2 30117 9



- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 aynx.;
- 634034, Tomckas ob6nacTb, I. Tomck, Beprmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas obmacts, T. Tomck, Bepmmauna ynuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHHUS:

- yueOHasi Meberb;

- komnbroTeps kinacca He Hmke [IDBM INTEL Celeron D336 2.81T. - 5 mwiT.;

- KOMIBIOTEPHI MOJKIIOUEHB! K ceTH «HTepHeT» M 00ecneynBaloT JOCTYI B AJIEKTPOHHYIO WH-
(hopManMOHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECTICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepua/jibHO-TeXHHYeCKOe o0ecriedyeHre TUCIUTIIUHBI IS JIUI ¢ OTPAHUYeHHBIMHA
BO3MOKHOCTSIMHU 30POBbsl 1 HHBAJIN/10B

OcBoeHME NUCHUIUIMHBI JIMIAMU C OTPAHMYEHHBIMU BO3MOXKHOCTSIMHM 3/10pOBbS U HWHBAJIUAaMU
OCYILECTBIISETCS C UCIOIBb30BAHUEM CPEICTB 00yUYeHHs OOIIEro U CHEeIMaIbHOIO Ha3HAUCHHS.

[Tpu 3aHATHAX ¢ 00yUYaAIOIIUMUCS ¢ HAPYHIEHHSIMH CJIyXa MPEIyCMOTPEHO HUCIOIb30BaHUE 3BYKO-
YCUJIMBAIOLIEH anmapaTypbl, MyJTbTUMEIUHHBIX CPEACTB U APYTUX TEXHUUECKUX CPENICTB IpueMa/nepena-
4yl y4eOHOI MH(OpMaLUY B JOCTYIHBIX (POpMax, MOOMIIBHOM cHCTEMBI NTpeNoAaBaHusl sl 00ydaroIuxcs
C MHBAJIUIHOCTbIO, MOPTATUBHOM MHIYKIIMOHHOM cHCTEMBl. YueOHas ayTuTOpusi, B KOTOPOW 3aHUMAIOTCS
oOyJaromuecs: C HapylmIeHUEeM Cyxa, 00opydoBaHa KOMIBIOTEPHON TEXHUKOM, ayIMOTEXHUKOM, BHJIEO-
TEXHUKOU, IEKTPOHHOHN JOCKOU, MyJIbTUMEIUMNHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 00YUYAIOLIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHUIX BO3MOKHOCTH MPOCMOTPA yAaJeHHBIX 0ObEKTOB (HapUMep, TEKCTa
Ha JIOCKE WU CJaiijla Ha 3KpaHe) MpU MOMOILU BUEOYBEIUYUTENEH 17151 KOM(POPTHOrO IPOCMOTpa.

[Tpu 3aHATHAX ¢ OOyYaOUMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapara HCroib-
3yIOTCS aJIbTepHAaTUBHBIEC YCTPOICTBA BBOAA HH(OPMALIMU U IpyrHe TEXHUUECKHE Cpe/ICTBa IpueMa/mepe-
a4y yuyeOHOM MHpOpMaIuK B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMBbl OOy4eHUs JUIs JIIOAEH ¢ UHBA-
JUIHOCTBIO.

14. OueHo4YHbIe MaTepHAJIbI M METOAUYECKHE PEKOMEHIAIMH 110 OPTaHU3ANNH U3YYeHUs
JTUCIHMIIIMHBI

14.1. Copep:xaHue OLIEHOYHBIX MATEPUAJIOB U METOAUYECKHE PEKOMEHIAIUU
st otieHKH cTeneHu c(HOPMUPOBAHHOCTH U YPOBHS OCBOCHHS 3aKPEIUICHHBIX 32 JAUCIUTLTHHON
KOMIICTCHITNI MCTIONB3YIOTCS OIEHOYHBIE MaTepralibl B COCTARBE:

14.1.1. TecToBBI€ 3aaHUA

I. Kakyl0o TOTpemHOCTh HOPMHUPYET KJIACC | OCHOBHYIO

TOYHOCTH CPEJICTBA U3MEPEHHUS? AUTHTHBHYO
JIOTIOJIHUTENBHY IO
a0COJTIOTHYIO
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2.Ha kakyro BeIMUYMHY OIIMOETCS BOJBTMETP

Ha OJUH BOJIBT

Ki1acCa TOYHOCTHU npu U3MECPCHHOM 3HaA4YC-

Ha oauH npoueHt ot 1000 B

Hun 360 B Ha npenene nuamepenus 1000 B?

Ha oauH npoiieHT ot 360 B

Ha 36 B
3. BcraBbTe NpOMyIEHHOE CIIOBO. 4aCTOTHOM
DNEeKTPOHHO-Ty4eBON ocluiorpad rnpenHasHa- | BDEMEHHON
HCH UL HCCIICAOBAHMUA SICKTPHICCKUX CHIHA~ | A ravanckoii
JIOB B o0JacTH.

KOMITJIEKCHOU

4. Yo Takoe monpaBka K U3MEPEHUIO?

3HaveHue MOTPENTHOCTH, B3STOE U3 MacropTa
UCTIOJIb3YEMOTO CPEJICTBA U3MEPEHHS.

3HaueHHe MCTOI[I/I‘ICCKOﬁ MOrp€mHOCTH, B3ATOC
C IIPOTHUBOIIOJIOKHBIM 3HAKOM.

3HaueHne MOrp€IIHOCTH HEU3BCCTHOI'O 3HAKA,
pacCuuTaHHOC MMOCJIC BBINTOJIHCHUA U3MCPCHUS.

3HaYCHHE MTOTPEIIHOCTH TUCKPETHOCTH U PO-
BOTO U3MEPUTEIHLHOTO MPHOOpa.

5. KaKYIO NOTpCIIHOCTL HA3bIBAOT aAAJWUTHB-

He 3aBucsIyto OT BHEIIHUX YCIOBUH.

HOI?

He 3aBucsmgyro ot n3mepsseMoi BEJINYUHBI.

[TepemeHHy10 BO BpeMEHHU.

CB0OOOIHYIO OT METOJMYECKOH MOIPEHIHOCTH.

6. Uto Takoe METOIMYECKAasi MOTPEITHOCTh?

HOI’”peHIHOCTI), BBI3BAHHAS BIIMSIHUCM CpeHCTBa
W3MEepeHHs Ha 00BEKT H3MEPEHUs UIIH pac-
XOKJICHHEM MEXK]Ty MOJIEITbI0 00BEKTa U3Mepe-
HUS ¥ CAMHM OOBEKTOM U3MEPEHHUS.

[TorpemHnocTs, ykazanHas B nacnopre CU.

[TorpemrHOCTh, yKa3aHHAs! B METOANYKE.

[TorpemHoCTh, BbI3BaHHAS BHIXOJJOM BHEITHUX
BIIUSIIOIIUM BEJIMYMH 33 TPAHUIIBI HOPMAJIBHBIX
YCIIOBHU.

7. Kakoil W3 NpPHUBEIACHHBIX HUKE METOJIOB SIB-
JSI€TCSL HYJEBBIM METOJIOM CPABHEHHMSI C MEPOM?

Koceennoe HU3MCPCHUC CONIPOTUBIICHUE MCTO-
JAOM BOJIBTMETpPa-aMIICpMETpa.

HpHMOG HU3MCPCHUC COIIPOTUBJIICHHUA OMMETPOM.

[IpsiMoe n3MepeHne COnpOTUBIEHUS MYJIBTH-
METPOM.

MocToBO€ U3MEpEeHNE CONPOTUBIICHUSI.

CornacoeaHa Ha noptane N2 30117

11



8. ITo kakoMy 3aKOHY pacIpe/eneHbl CHCTeMaTH-

PaBHOMEpHOMY.

YCCKHE NOTPCIIHOCTHU HCU3BECTHOI'O 3HaKa?

HopmainsHOMY.

TpanenenaasHOMY.

ApPKCUHYCOUIAJIbHOMY.

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

CTaOuIM3UpOBaTh CPEIICTBO U3MEPEHHUSI 110 TEM-
neparype.

npubopax?

VYBEeTUYUTH 4aCTOTY OMIOPHOTO KBAPIIEBOTO T'e-
HepaTtopa npubdopa.

OTKaJII/I6pOBaTL CpeaACTBO UBMCPCHUA.

CMmeHuThb oneparopa.

10. B yeM oTnu4rie U3MEPUTEIBHOTO MTpeoOpaso-
BaTeJsl OT H3MEPUTEIBHOTO Mprudopa?

N3mepurtenbHbIi IprOOP CTOUT TOPOKE.

W3mepuTenbHbli peoOpa3oBaTelb HEOOX0AUMO
MOBEPATb.

W3MepuTenbHBIi Ipeodpa3oBaTeNb BHIAACT
CUTHAJI U3MEPHUTEITbHON nHpOopManuu B hopme,
HEIOCTYIHOM /7151 HAOMIOIEHUS YeTTOBEKOM.

W3MepuTenbHbIi IpuOOp BIAAET CUTHAT U3ME-
puTenbHOM HH(popManuu B popMe, HEOCTYTI-
HOM U1l HAOJIFO[ICHUS YETIOBEKOM.

11. Ilepuoanueckasi MoBepKa CpeACTBa U3MeEpe-
HUS IPOBOJUTCSA

110 TPEOOBAHUIO COTPYIHUKA METPOIOTHYECKOTO
oprasa npearnpusaTus.

10 TPEOOBAHUIO COTPYIHUKA FOCYIAPCTBEHHOTO
METPOJIOTUYECKOTO HaA30pa.

0 UCTEUEHHUIO CPOKA MEKITOBEPOYHOTO UH-
TepBaa.

M0 OKOHYAHHUIO KaJICHAApHOTI'O Iroia.

12. [Ipu oOHapyXeHHU IpoMaxa B CEPHUH pe-
3yNBTaTOB U3MEPEHUI HEOOXOMMO

UCKJIIOUYUTh IIPOMax U MPOBECTU 00paboTKy
pEe3yJbTaToOB U3MEPEHUH 3aHOBO.

UCKIIIOYHUTH TIPOMaXx U MPOJOIKUTH 00paboTKy
pE3yJBTaTOB.

CMEHUTb UCIIOJIb3YEMOE CPEJICTBO U3MEPEHUIL.

IIPOU3BECTH HOBYIO CEPHUIO U3MEPEHHUM.

13. Kakomy 3akoHy pacrpeneneHus MNOaINHS-

HHTCTpaJIbHOMY

IOTCA cnyqaﬁHHe HOFpGI_HHOCTI/I?

g epeHInaTEHOMY

HOpPMaJIbHOMY

pacnpenenenuto [upcona
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14. Kakast 13 nepeunciIeHHbIX HUXKE XapaKTepu-
CTHK CPEJICTB M3MEpPEHUs SIBIIETCS METPOJIOTHU-
4EeCKOM?

BEC U3MEPUTEIHHOr0 npruodopa

byHKIUSA TpeoOpazoBaHus

THUIT COCAUMHCHUSA C HHTCPHECTOM

OIITOBasdA ICHa

15. Kakast U3 nmepedyrcieHHbIX HIDKE XapaKTepu-
CTHK CPEJICTB M3MEPEHUS HE SBJISCTCS METPOJIO-
TUYECKOH?

YYBCTBUTCIIBHOCTDb

MOopor 49yBCTBUTCIIBHOCTHU

Fa6apI/ITLI HU3MCPUTCIILHOT'O an60pa

OBICTpOZICHCTBHE

16. Kakoil Kj1acC TOYHOCTH HEJB3S1 MPUCBOUTH
CPEIICTBY U3MEPEHUS MO pe3yJibTaTaM MOBEPKU?

1,0

1,4

2,0

2,5

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

18. B pesynbrare usmepenus -5 B 6putn 00HapY-
KEHbI METOAMYECKHE MOTPEIIHOCTH U3BECTHOTO
3Haka -1,61 % u +0,054 B. Uemy paBeH ucnpas-
JICHHBIW pe3ynbTar?

19. Kak cymMMHpyIOTCsl CilydaliHbl€ IOTIPEIIHO-
cTH?
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20. Kakass 3 npHUBEIECHHBIX HHM)KE OLICHOK I0- U=(0,7i0,07)B, P=0,95%
CIIHOCTH SIBJISCTCS TOBSPUTEIIHLHON? _ _
rp AOBEP U=0,7B,S;=0,0309B

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

U =0,7 B, pacnipefiefieHue MOTPEUIHOCTH HE
IIPOTUBOPEYUT HOPMAJIBHOMY

14.1.2. Dx3aMeHAIIMOHHBbIE BONIPOCHI

1 Borrpochl 1o 0CHOBaM METPOJIOTHH

1.1) Usmepenue. Kinaccudpukauuu nzmepenuit. [lpumepsi.

1.2) Meton u3mepenus. MeTo HETOCPECTBEHHOW OLIGHKH U METOJ CpaBHEHUs ¢ Mepoil. Pa3Ho-
BUJHOCTU. [IpumepsL.

1.3) Cpenctsa uzmepenus. Knaccudukanus. [Ipumepsr.

1.4) OcHoBHbIe MeTponoruueckue xapakrepuctuku CU. HopmupoBaHue MeTposornyeckux xa-
pakrepuctuk CH.

1.5) Horpemnocts u3mepenus. Knaccudukanum norpemHocteit (a0CONMIOTHBIE/OTHOCUTEIbHBIE/
NpPUBEACHHBIC, alZIUTUBHBIE/MYIBTUILNINKAaTUBHBIE, CHCTEMAaTHYECKUe/CitydaiiHble/TpyObie). Ipumepsl.

1.6) Cucremarnueckue norpemnoctu. Kinaccuduxanus, cnocodsl 00HapyKeHuUs,

1.7) Cuctemarnueckue norpemHoctd. CrnocoObl yCTpaHEHUsI CUCTEMAaTHUeCKUX ITOTPEIIHOCTEH.

1.8) MeToab! u3MepeHus, ycTpaHsIoLe/ocnadasone CHCTeMaTuYeCKUE MOTPEIIHOCTH.

1.9) HeuckitoueHHbIe CUCTEMAaTUYECKUE MOTPEIIHOCTHU: ONpeIeIeHne, UCTOYHUKH, Ipumepsl. [1o-
IIpaBKa, BBE/ICHUE MOMIPaBKU, BUbI IONPABOK.

1.10) 3akoHsl pacnpeaeneHus ciiydaiHbIX norpemnocteil. [Ipumepsr.

1.11) [lapameTpsl 3aKOHOB pacrpeeieHHsl CIy4aiHbIX NOTPEIIHOCTEH U UX OLICHKH IO AKCHEepHU-
MEHTAJIbHBIM JIaHHBIM.

1.12) Cnyuaiinple norpemHoctd. OIEHKH CIIy4alHbBIX MOTPEIIHOCTEH (TOYeYHbIEe, JTOBEPUTENb-
HbIE/KBaHTHJIbHBIE, NpeesibHbIe). [lepexon OT TOYeUHBIX OLIEHOK K JIOBepUTEIbHBbIM. BiusHue 3akoHa
pacnpeneneHus Ha JOBEPUTEIbHBIN HHTEPBAI CIy4YaliHON NOTPEIIHOCTH.

2 Bonpockl o 00paboTKe pe3ynbTaToB U3MEPEHUN

2.1) IIpssMble OMHOKpaTHBIE TEXHUUECKUE U3MEpEHHEes — OlpeseneHre. AJropuT™M 00paboTkH pe-
3yJbTATOB MPSIMBIX OAHOKPATHBIX TEXHUUYECKUX U3MEPEHUN.

2.2) IIpsiMble MHOTOKpaTHbIE PABHOTOUHBIE TEXHUYECKHE U3MEPEHUS — OIpeeseHre. AJITOpUTM
00paboTKH pe3ysbTaToB MPSMbIX MHOTOKPATHBIX TEXHUUECKUX PABHOTOYHBIX U3MEPEHUH.

2.3) KocBeHHbIe OTHOKPATHBIE TEXHUUECKUE N3MEpeHUs (0OOBIKHOBEHHbIE KOCBEHHbBIE N3MEPEHUS)
— onpezenenue. [lonck morpemHocTi 0ObIKHOBEHHOTO KOCBEHHOTO n3Mepenust. [Ipumep.

2.4) O6paboTKa pe3ynbTaTOB MHOTOKPAaTHBIX KOCBEHHBIX TEXHMYECKUX M3MepeHuil. [lpuem npu-
BEJICHHUSI MHOTOKPATHBIX KOCBEHHBIX TEXHUYECKUX PABHOTOUHBIX M3MEPEHHH K MHOTOKPAaTHBIM MPSIMBIM
TEXHUYECKUM PaBHOTOYHBIM U3MEPEHUSIM. .

2.5) CnoxkeHue cUCTEMaTHYeCKUX MOTPEIIHOCTEN U3BECTHOTO M HEM3BECTHOTO 3HAKOB. IIprMepshl.

2.6) Cnoxenue ciay4aiHbIX norpemxocteid. [Ipumepst.

2.7) CnoxkeHue CUCTEMaTHYECKUX U CIIy4alHbIX orpemHocTeil. [Ipumepsl.

2.8) HopMupoBaHHe OCHOBHBIX M JIOMOJHUTENBHBIX MOTpelHocTell cpeacTs uzmepenuii. Kiaccol
ToYHOCTH. [Iprmepsl.

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

3 Bompockl o MeToiaM U CpeAcTBaM U3MepeHUs GU3NIECKUX BEIUIHH

3.1) Curnansl u3mepureabHoi nHGopManu. MacmtabHbie Mpeodpa3oBaTesu.

3.2) MarHuTosieKTpuuecKre U3MEepUTeIbHbIe MPUOOPHl KaK Pa3HOBUIHOCTH JJIEKTPOMEXaHHYe-
CKHUX CHUCTEM. HpI/IHIII/IH pa6OTBI, JOCTOMHCTBA, HEJOCTATKU. ypaBHeHl/Ie IIKaJbI, oOact IMPUMCHC HU.
VIcTOYHHMKY MOTpENTHOCTEH.
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3.3) KomneHcaropbl nocTossHHOro HampsbkeHus. CTpyKTypHasi cxema, HpUHLUI paboThl, 1OCTO-
MHCTBA M HEAOCTATKU. MICTOUHMKH MOTpenHocTei.

3.4) Bonbr™MeTpsl mepeMeHHoro HampsbkeHus. [IpeoOpaszoBarenu MOCTOSHHOTO HANpsDKCHHUS B
HNEPEMEHHOTO (JIeTEKTOPbI) BBITPSIMUTEIBHOTO M TEPMOIIEKTPHUUECKOro Tuna. JlIoCTOMHCTBA M HeloCTar-
KH.

3.5) HudpoBbie BOIBTMETPHI C BPEMA-UMIIYJIbCHBIM mpeoOpa3oBaHueM. CTpyKTypHas cxema,
MPUHLINI PaOOThI, TOCTOMHCTBA U HEAOCTATKU. MICTOUHNKY MOTrpenHocTel, yCTpaHeHnEe OTPEIIHOCTEH.

3.6) LudpoBbie BOABTMETPHI C YaCTOTHO-UMITYIbCHBIM MpeoOpazoBaHueM. CTpyKTypHas cxema,
MPUHLINI PaOOTHI, TOCTOMHCTBA U HEAOCTATKU. MICTOUHNKY MorpeHocTel, yCTpaHeHnEe OTPEIIHOCTEH.

3.7) HudpoBsie BOIBTMETPHI C JBOWHBIM MHTETPUPYIOLINM MpeoOpazoBaHueM. CTpyKTypHas cxe-
Ma, TPUHIMI pPa0OTHl, JOCTOMHCTBA W HEAOCTaTKW. VICTOYHMKHM TOTPENIHOCTEH, YCTpaHEHHE TII0-
IPEIIHOCTEN.

3.8) YHHBepcalbHBIA IEKTPOHHO-TydeBor ocrmuiorpad. CTpykTypHas cxema, NMPUHIWM JeH-
CTBHSI, OCHOBHBIE XapaKTE€PUCTHKH, HUCTOUHUKHU MOIPEIIHOCTEH.

3.9) Ocuumiorpapuyeckue MeETOAbl H3MEPEHMsI MapaMeTPOB IEKTPUUYECKUX CHUTHAJIOB (aM-
IUINTYJa, 4YaCTOTa, BpEMEHHbIE MHTEpPBaJjbl, CABUT (a3bl), UX TOCTOMHCTBA U HenocTarku. [lorpenrHoctu
ocIIIIorpapuuecKux METO/I0B.

3.10) Ludpossle 3amomuHaromue ocumwiorpadpsl. CTpyKTypHas cxema, MPUHLMI JIeHCTBUS,
OCHOBHBIE XapaKTEPUCTHKH, TOCTOUHCTBA U HEJOCTATKH.

3.11) Ludpossie yactotoMepsl. CTpyKTypHas cxema, MPUHLUN paboThl, TOCTOMHCTBA M HEAO-
cTarku. VICTOYHUKY OTpenIHOCTEH.

3.12) udpoBsle H3MEpPHUTEIN BPEMEHHBIX HHTEpPBAIOB (XpoHOMETphl). CTpyKTypHas cxema,
MPUHLIKI PaOOThI, TOCTOMHCTBA U HEAOCTATKU. McTOuHNKM norpemHocTei.

3.13) Ludpossie da3zoMeTpbl ¢ BpeMsA-UMITYIbCHBIM IpeoOpa3zoBaHueM. CTpyKTypHas cxema,
IPUHLIKI PaOOThI, TOCTOMHCTBA U HEAOCTATKU. McTOuHNKM norpermHocTei.

3.14) ®a3oMeTpbl ¢ IPOMEXKYTOUHBIM ITpeodpa3zoBaHueM caBura ¢a3 B HarpspkeHue. CTpyKTypHas
cxeMma, NPUHIMN paboThl, JOCTOMHCTBA U HENOCTAaTKH. VICTOYHMKY OTpEeIHOCTEN.

3.15) Hudpossie pazomeTpsl ypaBHOBEIIMBatOLIero mpeodpa3oBanus. CTpyKTypHas cxema, pHH-
1N pabOThl, UCTOYHUKH MOTPEITHOCTEN.

3.16) MocrtoBsie MeTonbl u3Mepenus napamerpos 1eneit (R, L, C). Buast moctoB. x ocobeHHO-
ctu. O6nactu npumenenus. bananc mocra.

3.17) I'enepatopHblil METO U3MEpPEHHs TApaMETPOB LieNe Ha MpUMepe TeTepPOJUHHOTO U3MEpH-
Tenst mapamertpa neneil. CTpykTypHas cxeMa, OCHOBHBIE XapaKT€PUCTHUKH, TOTPEIIHOCTH U3MEPEH UH.

3.18) Ludpooil u3MepuTenb MapaMeTpoB LEMed ¢ BpeMs-UMILYJIbCHBIM IpeoOpa3oBaHHEM.
CrpykTypHas cxema, IpUHIUI padOoThl, UCTOYHUKH MTOTPEIIHOCTEH.

3.19) CtpyKTypHBIE CXEMbI U3MEPUTENBHBIX MPHOOPOB: MPUOOPHI MPSMOTO U YPaBHOBEILNBAIOIII-
ero npeoOpazoBanus. CTaTHUYECKUE XapaKTEPUCTUKHU peoOpa3oBaHusl, JTOCTOUHCTBA U HEJOCTATKU.

3.20) Ananoro-umdpoBoe npeoOpa3oBaHue U LUPPO-aHATOrOBOE MpeoOpa3oBaHUE CUTHAJIOB U3-
MepurenabHoi nHpopmanuu. PasHosunnoctu ALIL: ALl mocnenoBarenbHOroO cyera, mopa3psgHOro Ko-
JIMpoBaHus, napasuiensHoro cuntbiBanus. ALIT passeprriBatoniero u cinensuiero tuna. AL npsMoro u
YpaBHOBEUIMBAIOIIETO TPE0Opa30BaHUsl.

3.21) Meroauyeckasi MOTPEIIHOCTb IPEACTABIECHUS CUTHAJIAa HM3MEPHUTEIbHON HH(pOpMaluu B
GpPOoBOM BHUE (TIOTPEIIHOCTh KBAHTOBAHUS/AUCKPETHOCTH). Onrcanne (pU3NIecKoi MPpUPOABI B U] -
POBBIX MPUOOPAX Pa3IUYHOIO NMPUHLUIIA pabOThI, CIOCOOB! YMEHbIICHHUS.

3.22) Meps! snekrpudeckux BenuyuH: mMepbl DJ[C Ha OCHOBE HOPMAJBHBIX AJIEMEHTOB; MEPHI
HanpspKeHUsT Ha cTabminTpoHax; ogHo3HauHble (OMOC) u MHorozHaunsle (MMOC) Mepbl anekTpuye-
CKOT'O COIIPOTHUBIIEHUS; 0OPA3I0BbIe KATYIIKU MHAYKTUBHOCTH; 00pa3LoBble KOHAeHcaTophl. TpeOoBaHMs
K Me€paM 3JIeKTPUYECKHUX BEJTUYUH.

3.23) JlaTuuku pU3NUYECKUX BETUYHH.

14.1.3. Tembl onIpOCOB Ha 3aHATHAX
Buapl morpennocreit u3MepeHuil.
Knaccugukanust BUI0B U3MepeHuil, METoI0B U cpeacTB uzmepenuit (CH).
OcHoBHble MeTposornyeckue xapakrepuctuku CH. Knaccel TouHocTH. OCHOBHBIE M JJONIOJIHH-
TenbHble norpemHoctu CH.
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Cucremarnyeckue 1 ciiy4aiHble MOrPEeNIHOCTH, UX 0COOEHHOCTH.

CymMmupoBaHM€e NOTPEIIHOCTEN.

Craructuyeckas 00paboTKa pe3yabTaToB MHOTOKPATHBIX MPSMbBIX PABHOTOUHBIX TEXHUYECKHUX H3-
MEpPEHUM.

Omnpenenenre JOBEPUTENbHBIX TPAHUL CITy4YallHOM MOTPEIIHOCTH.

Omnpenenenre NOrpemHocTeid 0OBIKHOBEHHBIX KOCBEHHBIX U3MEPEHUH.

14.1.4. Bonnpocbl Ha CaMONOATOTOBKY

Knaccugukanuu BUIOB U3MEPEHHUN, METOOB M3MEPEHUH, CPEACTB U3MEPEHUN M MX XapaKTepH-
CTHK, morpemrHocteid. Cucremarnyeckue, cllydaiiHble, rpyOble MOTpEIIHOCTH. 3aKOHBI pacIpeeeHuUs.
ToyeuHsle, NOBEpUTEIbHBIEC, KBAaHTUJIbHBIE, MHTEpBaJbHbIE OLEHKU. [IpsiMble OmHOKpaTHbIE, NpPSMbIE
MHOT'OKpaTHbIE PaBHOTOYHBIE, KOCBEHHbIE M3MepeHusd. [IpaBuna cymmupoBaHus norpemHoctei, Buabl
ANII/ITAIL. Mukponpotneccopuabie CHU. O000mEHHBIE CTPYKTYPHBIE CXEMBI U3MEPHUTEIBHBIX MPUOOPOB
MPSIMOTO U KOMIIEHCAIIMOHHOTO MpeoOpa3zoBaHus. MeTonbl n3MepeHusl HanpsHKEHUsI, CHIIbI TOKa, MOITHO-
CTH, TapaMETPOB Lenei, (pa3oBoro caBura, 4aCTOThl CUTHAJIOB, BPEMEHHBIX HHTEPBAJIOB. JaT4iKN TEXHO-
JIOTUYECKUX BEJINYUH.

14.1.5. Tembl 1a00paTOpHBIX padoT
W3mepeHne conpoTHUBIECHNI HA TOCTOSSHHOM TOKE.
Vcnionb30BaHKe 3MEKTPOHHOTO OCIMIUIOrpada Ui UCCISIOBAHUS MICKTPUIECKIX CUTHAJIOB.
Hccnenoanue nupoBoro BoJIbTMETPa ¢ BPEMSA-UMITYJIbCHBIM MPE0OPa30BAHUEM.
N3y4eHne METO0B U3MEPEHMSI TAPAMETPOB PEAKTUBHBIX NEKTPUUYECKUX LIETIEN
W3mepeHue pazHOCTH (a3 3JeKTPUUECKUX CUTHAJIOB
HccnenoBanrue TEH30METPUUECKUX U3MEPUTENBHBIX MpeodpazoBareneil (TeH30JaTYMKOB)
IToBepka cpencTB u3MepeHui
3amuTa ot4yeToB. [lonBenenue UToros.

14.2. TpeGoBaHMs K OLICHOYHBIM MATEPHAJIAM /ISl JIHI] C OTPAHHYEHHBIMHU BO3MOKHOCTSAMH
3A0POBbA U HUHBAJIUIO0B
Jlis nun ¢ orpaHMYEHHBIMA BO3MOYKHOCTSIMH 3[I0POBbSI M1 MHBAJIUIOB MPEITyCMOTPEHBI JOIOIHU -
TeJbHBIE OLIEHOYHbIE MaTepHUallbl, IepeueHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabmuma 14 — JlononHUTENbHBIE MaTepUabl OLEHUBAHUSA IS ULl C OTPAaHUYEHHBIMU BO3MOKHOCTSMU
310POBbA U HHBAJIMJIOB

Kareropun Buapl 10N0THUTENBHBIX OLEHOUHBIX @®opMbI KOHTPOJIS U OLICHKH
00yuaromuxcs MarepuasoB pe3ynbTaTtoB 00y4YeHus

TecTsbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOTIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpenMy1iecTBEHHO MUCHMEHHAS
poBEpKa

C HapyuieHUusIMU
ciyxa

C napymenusmu | CobecenoBaHue 1o Borpocam K 3auety, | I[IpenMyiiecTBeHHO ycTHas poBepKa

3peHHUs OIIPOC 110 TEPMUHAM (MHAMBUIYAJIBHO)
C HapyuieHussMu Pemienne qUCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTpPOJIbHBIE Pa0OTHI, MUCbMEHHBIE | [IperMyIIecTBeHHO AUCTaHIIMOHHBIMH
JIBUTaTEIbHOIO CaMOCTOSTENIbHBIE PA0OTHI, BOIIPOCHI K METOJIaMH
anmnapara 3a4eTy
C orpannyenusimMu 1o | TecTsl, MICbMEHHbBIE CAMOCTOATENIbHBIE [IpenmyiiecTBEHHO IPOBEPKa
00IIeMeTMITTHCKIM paboThI, BOTIPOCHI K 3a4ETY, METOAAMHU UCXOJS U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE pa0OTHI, YCTHBIE OTBETHl | 00YYaroLIErocst HA MOMEHT IIPOBEPKU

14.3. MeToauueckune peKoMeHAALMH M0 OLeHOYHBIM MaTePHAJIaM [JIsl JTUL C OTPAHHYEHHbIMHU
BO3MOKHOCTSIMHU 30POBbSI 1 HHBAJIN/10B
JUis 1M ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSMHU 37I0POBbSl U MHBAJIUA0OB NPEAyCMaTpHUBAETCS J10-
cTynHas (hopma MpeaoCTaBICHUs 3aJaHNH OIIEHOUHBIX CPENICTB, @ IMEHHO:
- B IleyaTtHoM (opme;
- B TIeYaTHO (hopMe ¢ YBEITHMUYEHHBIM MIPUPTOM;
- B (hopMe IIEKTPOHHOI'O TIOKYMEHTA;
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- METOJIOM YTEHUS ACCUCTEHTOM 3a/IaHUS BCIYX;

— NpEe0CTaBICHHE 33JaHUs C UCIIOIb30BAHUEM CYPONIEPEBO/IA.

JlumaMm ¢ OTpaHWYEHHBIMH BO3MOXKHOCTSIMH 3/IOPOBBSI M MHBAJIHIAM YBEJIHYMBACTCS BpeMs Ha
MIO/ITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [IJ1s1 TaKMX OOYYarOUIMXCs MPEAyCMaTpUBACTCS JOCTYII-
Hast (popMa mpenoCcTaBIeHUsS OTBETOB Ha 3a/1aHUs, 8 IMEHHO:

— MICEMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAaHUEM YCIIYT aCCHCTEHTA;

- MPEACTaBICHNE OTBETOB YCTHO.

[Ipouenypa olneHUBaHUS PE3yJIBTaTOB OOYUYECHUS JIUII C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMH 3[0PO-
Bbsl 1 MHBAJIMJIOB 10 JMCUHUIUIMHE TPeIyCMaTpuBaeT MpeAocTaBieHne nHdpopManuu B popMax, aJaanTH-
POBAHHBIX K OTPAaHHMYCHUSAM HX 3[JOPOBBS U BOCHPUSATHS UH(OpMALIUK:

JI1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

— B ()OpME INIEKTPOHHOTO JOKYMEHTA;

- B IIeYaTHOW (hopMe YBEIIMICHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYLIEHHSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHo (opme.

JI1s1 M1 ¢ HApYIIeHUSIMM ONIOPHO-ABUTaTeJLHOI0 anmnapara:

— B ()OpME INIEKTPOHHOTO JOKYMEHTA;

- B reyaTHou (opme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3710POBbS U HHBAJIUIOB TIPOLIE -
Jypa OIICHWBAHUsI PE3yJIbTaTOB 00YYEHHUSI MOXKET IIPOBOIUTHLCS B HECKOIBKO JTAIOB.
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