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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Hensto qucuumauael «MeTponorus u Texundeckue nuamepenus» (MuTH) sBasercst oOyuenue
CTYZICHTOB OCHOBaM METPOJIOTHYECKOT0 00ECIIeUeHUsI COBPEMEHHON HAYKU U TEXHUKH.

1.2. 3agauy AUCHUILIUHBI

1. N3ydyeHue TeOpeTUYECKUX OCHOB METPOJIOTHH.

2. V3ydeHue MoJ0KEHU TEOPUHU TOTPEITHOCTEH, CTOCO00B 00pabOTKHU PE3yJIbTaTOB U3MEPECHHIA.
3. M3yueHune cOBpeMEHHBIX METO/IOB U CPEACTB U3MEPEHUS (PU3HMUECKUX BEIUYUH.

4. VzyueHue cucteMbl 00eCIIeYeHuUsI EIMHCTBA U3MEPECHHUIA.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yactp O61oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyIbl CIEMUANbHOCTEN U HampaBieHui (general
hard skills - GHS).

HNunexe nuctumaunel: b1.0.02.02.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBetcTBUU ¢ ®I'OC BO 1 0cHOBHOI 00pa3oBaTeabHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHnu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTopsl JOCTHKEHUS [Tnanupyembie pe3yabTaThl O0yYeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-2. Cnocoben
CaMOCTOSTEIIEHO
IPOBOJIUTH
AKCIIEpUMEHTAJIbHbIC
UCCIICIOBAHUS U
UCTIOJIb30BaTh OCHOBHBIC
npruemMbl 00padOTKH U
NpeCTaBICHUS
MOJTYYCHHBIX TaHHBIX

OIIK-2.1. 3HaeT OCHOBHEIE
MIPUHIIHAIIEI TIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM U
HCIIOJIb30BAHMUS OCHOBHBIX
npruemMoB 00paboTKH U
MIPEICTABJICHHS ITOJTYICHHBIX
JIAHHBIX

3HaeT onTUMAaJIbHbBIE MCTOJbI U CPEACTBA
HU3MCPCHUSA DJICKTPUUCCKUX (1)I/I3I/I'-ICCKI/IX
BCIIMYNH (HaHpH)KeHI/ISI, CHIJIBI TOKA,
MOIIHOCTH, CIIEKTPa CUTHAJIOB, ITAPAMETPOB
ANEKTPUUECKUX IIeTei). 3HAeT TEOPETUUECKUE
Y 3aKOHOJIATEIbHBIE OCHOBBI METPOJIOTHH,
MIpaBUJIa ¥ TIPUEMbI 00paOOTKH PE3yJIbTATOB
H3M€peHHﬁ " X NPCACTABIICHUA .

OIIK-2.2. YmeeT BoIOUpaTh
3 (PEKTUBHYIO METOTUKY
AKCIIEPUMEHTATIbHBIX
HUCCIIETOBAaHUN

Bri6upaet TpeGyembie cpesicTBa U3MEPECHHUSI
J1s1 9 (HEKTUBHOTO PEIICHHS TIOCTABIICHHON
3agauu. M3mepser napaMeTpsl U
XapaKTePUCTUKU UCTIOIB3YEMOTO
000pyAOBaHUs, CPEJCTB U CUCTEM CBSI3H C
MPUMEHEHUEM COBPEMEHHBIX U3MEPHUTENbHBIX
pruOOpPOB U AaBTOMATUYECKUX
MH(OPMaLIMOHHO-U3MEPUTENBHBIX CUCTEM

OIIK-2.3. Baageet HaBbIKaMH1
MIPOBEICHUS
AKCIIEPUMEHTATIbHBIX
UCCIIeIOBaHM, 00pabOTKU 1
MPEJICTaBICHUS MTOJTYYSHHBIX
JIAHHBIX

HpOBOI[I/IT TCXHUYCCKNUEC UBMCPCHUA B
TCIICKOMMYHHUKAITUOHHBIX CUCTEMAX ,
HCIOJIB3YCT IIpaBuJia U MCTOABI O6pa6OTKI/I
PE3YyJIbTAaTOB OAHOKPATHBIX IIPAMBIX,
MHOT'OKPAaTHBIX U KOCBCHHBIX I/I3MepeHHﬁ 151
OLICHKHU IMOTr'pCIIHOCTHU H3MepeHHﬁ.
MeTpOHOFI/ILIeCKI/I MMpaBUJIBHO NPCACTABIIACT
PE3YJIbTAaThI I/ISMepeHI/Iﬁ.

IpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMUYeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 4 3a4eTHBIX CIWHUII, 144 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabnuie 4.1.
Tabnuna 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BUAaM y4eOHOU AesITeIbHOCTH
o Bcero |CemecTpsl
Bunpl yueOHOIl esTenbHOCTH
4acoB |5 ceMecTp
KonrakTHas ayguropHasi pa6oTta o0y4alomuxcs ¢ npenojaaBarejeM, BCero 10 10
CamocrosTensHas padoTa 1Mo pyKOBOACTBOM MPETIOIaBaTes 8 8
KonrtpomnbHbie paboTbl 2 2
CamocTosiTe/ibHasi padoTa 00y4alUIUXCsl, B T.4. KOHTAKTHasA 125 125
BHeayJIUTOpPHAasi padoTa 00y4aroluxcsl ¢ NpenojaaBaTesieM, BCero
CamocTosTenpHOE N3YYCHHE TeM (BOIIPOCOB) TEOPETHUECKON YacTh 117 117
JUCIUTIAHBI
[ToaroroBka Kk KOHTPOJILHOU paboTe 8 8
IMoaroroBka mu crava IK3amMeHa 9 9
O0mast Tpy10eMKOCTH (B Yacax) 144 144
OO0mas TpynoemMKkocTh (B 3.e.) 4 4

5. CTpykTypa ¥ coep:kaHue TUCHHUILIMHBI

5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CornacoBaHa Ha noptane Ne 77792 3



CTpyKTypa ITUCIUIUIMHEI IO pa3jenaM (TeMaMm) W BUJaM y4eOHOH JeATEeIbHOCTH IMPHUBEICHA B
tabymue 5.1.
Tabmuma 5.1 — Paznensl (TeMbl) TUCIUILIAHBI M BUABI YI€OHON ACSATEIHHOCTH

Hasanus paznenosB (Tem) Kontp. | CPII, | Cam. Beero wacos (66:0' dopmupyemble
MIPOMEXKYTOUHOM
JTUCIUTUTUHBI pao. 4, |pab.,q KOMITETCHIIHT
aTTeCTALlUN)
5 cemecTp
1 Metponorus 2 3 62 67 OIIK-2
2 DAeKTpopaIuon3MepEHUs 3 52 55 OIIK-2
3 ABTOMaTH3aIMs U3MEPEHUN. 1 4 5 OIIK-2
4 ObecrieueHne eMHCTBA 1 7 8 OIIK-2
U3MEpPEHU
Hroro 3a cemectp 2 8 125 135
Utoro 2 8 125 135

5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI
Coneprkanue pa3iesioB (TeM) IUCHUILIMHBI IPUBEACHO B Ta0IuIEe 5.2.
Ta6muma 5.2 — ConeprkaHue pa3ieiaoB (TeM) TUCITUTIIMHBI

Ha3zBanus pazaenon CPII,| ®opmupyemblie
Coneprkanue pas3iesioB (TeM) TUCIHUILTAHBI
(TeM) TUCUUTITUHBI q KOMIIETEHIINH

S cemecTp
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1 Metponorus

OcHoBbl MeTposioruu. OCHOBHBIE IOHATHS U
onpeaenenus. Enuauiel u cucteMsl equaui] OB.
Cucrema CU. Knaccudukanum BUI0B
U3MEpEeHNI. XapaKTEPUCTUKU CPEJICTB
u3mepenuit (CH). Knaccudukarus MeTo10B
n3MepeHuil. OcHoBHBIE ATanbl u3Mepenust PB.
OcHoBblI Teopuu norpeutHocteii. OCHOBHBIE
nonoxenus. Kimaccuukanus morpenrHocTen.
Cucremaruueckue norpemnaocti. O6HapyKXeHue.
Uckmouenne. Kiaccupukanus cucTeMaTHIeCKUX
norpetrHocteil. OOHapyKEHHE CUCTEMaTHYECKUX
IIOTPELIHOCTEN. Y CTpaHEHNE CUCTEMAaTHYECKUX
norpemHocteil. [lIonsTHe HEMCKIIFOYEHHOTO
ocrartka cucrtemaruueckoi norpemHoctu (HCIT).
Crnyualinele norpemHocty. [Tpunosxxenus teopuun
BEPOATHOCTH B METPOJIOruH. OLIEHKH YUCIIOBBIX
XapaKTEPUCTUK CIIyYaWHBIX [IOIPEIIHOCTEN.
[TpaBuiia cyMMHpOBaHUS IOIPELUIHOCTEN.
CyMMupOBaHHE€ CUCTEMATUYECKUX
norpemHocted. CyMMUpOBaHUE CIIy4aiiHbIX
norpemHocteid. CymmupoBaHue
CHUCTEMAaTHYECKUX U CIIy4YalHbIX IIOIPEIIHOCTEN.
[TpaBuiia npecTaBieHUs pe3ysibTaTa U3MEPEHHUS.
O6paboTka pe3yapTaToB u3MepeHuid. O0mme
nosioxenust. Hopmuposanue norpemnocteit CU.
O6paboTka pe3yabTaTOB MPSIMBIX OJJHOKPATHBIX
u3Mepenuii. O6paboTka pe3yabTaToOB MPSMBIX
MHOT'OKPAaTHBIX PaBHOTOYHBIX U3MEPEHUH.
Wnentuduxanus 3akoHa pacripeaencHus
pe3yabpTaToB HaOmoaeHu. OnpeneaecHue
pe3yybTaTa U JOBEPUTEIbHBIX TPAHUL CITyYANHON
HOTPEIIHOCTH. 3aMUCh Pe3yJibTaTa U3MEPEHUH.
O6paboTka pe3yabTaTOB KOCBEHHBIX H3MEPEHUN

OIIK-2

Htoro
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2
DIIEeKTPOPATUOU3MEPEHH
A

OO011re TPUHLIKIIBI TOCTPOSHUS U3MEPUTEIBHBIX
npuOOpOB.

O060011eHHbIE CTPYKTYPHBIE CXEMBI
MU3MEPUTEIBHBIX TIPUOOPOB.

AHAJIOTOBBIE JIEKTPOMEXaHUYECKHIE TPUOOPHI.
[udpossie n3meputensubie Tpudops! (LIUILT).
Knaccudukanus [IAIT.

Ocnosnble xapakrepuctuku L{UIL. [Torpemnocts
JUCKPETHOCTH BPEMS-UMITYJIbCHOTO
npeoOpa3oBaHuUs.

W3mepenue cuiibl TOKa U HAIIPSKEHUS.
OcHoBHbIE

nonoxenus. Lludpossie BOTBTMETPEI.
DNEKTPOHHO-TTy4Y€BbIE OCLMILIOTPAQHIL.
YHHBEPCAIBHBIN JJIEKTPOHHO-JIY4EBON
ocumorpad. Msmepenue napameTpos
CUTHAJIOB.

[{udpossie ocumuiorpadsbl.

W3mepenune UHTEpBaIOB BPEMEHU, YaCTOThI, U
(a3bl CUTHAJIOB.

N3mepenne BpeMEHHBIX HHTEpBaoB. M3Mepenne
4acTOThl CUTHAJIOB. Ll poBrie yacTOTOMEDHI.
N3mepenue Gpa3zoBoro ciBura CUrHajioB.
W3mepenue napamMeTpoB CIEKTPA CUTHAJIOB.
OcCHOBHBIE TIOJIOKEHUS CLIEKTPAJILHOTO aHATIN3A.
AHanM3aTopkl CIIEKTpa NapajyieIbHOTO IEHCTBHUS.
AHanu3aTopsl CIIEKTpa MOCIEI0BaTEILHOIO THIIA.
BoruncnuTenbHble aHATU3aTOPhI CIIEKTPA.
W3mepenue MOIHOCTH.

N3mepenne napaMeTpoB Lenei ¢
COCPEIOTOUYCHHBIMU MOCTOSTHHBIMU. O011I1E
ceenenus. Ludpossie MeTo1bl U3MEpEHUs
napameTpoB nenen. Msmepenune
aMIUIMTYAHOYACTOTHBIX XapaKTEPUCTUK
Oco0eHHOCTH U3MEPEHHH B CUCTEMaX CBSI3H C
pa3HOM Cpeoi pacIpOCTPAHEHUSA

OIIK-2

Htoro

3 ABTOMATH3aIU
U3MEPECHUM.

ABToMaTu3aiys u3MepeHuid. MismeputenbHbie
UH(POPMaLMOHHBIE cUCTeMBbI. OOIIE MOTOKEHHUS.
ABTOHOMHBIE MUKPOITPOLIECCOPHBIE IU(PPOBBIE
CH. UsmeputenbHble HHPOPMAITMOHHBIE
cucteMsl. O0uHe nonoxenus. MamepurenbHele
cucteMbl. CUCTEMbI aBTOMATHYECKOTO KOHTPOJIS.
CucTteMbl TEXHUYECKON TUAarHOCTUKU. CUCTEMBI
pacrno3HaBaHus 00pa3oB (MACHTU(DUKALIHN).
W3MepuTenbHO-BBIYNCIUTENbHBIE KOMIICKCHI.
BuptyanbHble u3MepuTesbHbIe TPUOOPHI

OIIK-2

HUroro
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4 Ob6ecneueHune MeTtoibl 1 cpenicTBa 00SCIICUCHUS SAMHCTBA U 1 OIIK-2
€IMHCTBA U3MEPEHUI TOYHOCTH M3MepeHnid. O0ecrieueHne eIMHCTBA U
TOYHOCTU U3MEPECHUM.

OCHOBBI METPOJIOTHYECKOTO 00eCreueHUs
U3MEPECHUM.

OO61ue nosoxxeHusi. MeTposoru4eckue cirysx0bl
rOCyIapCTBEHHBIX OPTaHOB YIIPABICHUS U
IOPHINIECKUX JTHI]

['ocynapcTBeHHOE peryIupoBaHHEe B 00JIACTH
obecnieuenus equHcTa usmepenuit ('POEN).
[ToBepka u kamuOpoBka CU. Cuctema
BocrpousseaeHus equanun OB u nepegaun ux
pa3MepoB pabOYUM CpeACTBAM U3MEPEHUM.
Oranonsl . [loBepouHbIe CXEMBI.

Htoro

Wroro 3a cemectp| 8

Hroro| &

5.3. KontposbHbIe padoThl

Buibl KOHTPOJIBHBIX pa0OT U YaChl HA KOHTPOJIbHBIE paOOThI MPUBEACHBI B Ta0OMIE 5.3.
Tabauna 5.3 — KourpoapHbie paboTh

Ne .. | Bunel koHTpOIbHBIX padoT | TpynoemMkocTsb, 4 PopMupyeEMBbIE KOMIIETEHIIUN
5 cemecTp
1 |KOHTpOJ'ILHa}I pabora 2 OIIK-2
Hroro 3a cemectp 2
Hroro 2

5.4. J1aGopaTopHbIe 3aHATHS
He npenycMoTpeHo yueOHbBIM MIaHOM
5.5.KoHTpoab caMocTosITeIbHOI padoThl (KypCcOBOil MPOEKT / KypcoBasi pabora)
He npenycMoTpeHo y4eOHBIM IIaHOM
5.6. CamocTosiTesIbHaAs1 padoTa

Bubl caMoCTOSATEIbHOM pabOTHI, TPYJ0EMKOCTh U (HOPMHPYEMbIe KOMIIETCHIIMH TPEICTaBICHBI B
tadyuue 5.6.
Tabmuia 5.6. — Bujibl caMoCTOSTEIbHOM Pa0OTHI, TPYI0EMKOCTh H (DOPMHPYEMbIE KOMIICTCHIIUN

Hazpanus pa3nenos (tem) CaMOCE(iI)?FI)CIHBHOfI Tpynoemkocts, | DopMmupyemMble ®opmBbl
JVICTIATUTHHEI q KOMIICTEHITHH KOHTPOJIS
paboThl
S cemecTp

1 Metponorus CamocTosiTenbHOe 54 OIIK-2 TectupoBanue,
U3Yy4YEHHE TEM OK3amMeH
(BOTPOCOB)
TEOPETUYECKON YacTH
T CLIUTUTAHBI
IloaroroBka k 8 OIIK-2 KonTponbnas
KOHTPOJIbHOM paboTe pabora

Hroro 62
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2 CamocrosiTenpHOe 52 OIIK-2 TectupoBanue,
DIEKTPOPAAUOU3MEPECHHS  |U3YUCHHUE TEM DK3aMeH
(BOTIPOCOB)
TEOPETUYECKON YacTH
JTUCIIATLTAHBI
Hroro 52
3 ABTOoMaru3zauus CamocrosiTenpHOE 4 OIIK-2 TectupoBanue,
WU3MEPEHUI. U3y4YEHUE TEM DK3aMeH
(BOTIPOCOB)
TEOPETUYECKON YacTH
JTUCIUTLTAHBI
Hroro 4
4 O0ecneuenne equacTBa | CaMOCTOSTENBLHOE 7 OIIK-2 TectupoBanue,
M3MEPEHUI HU3y4YECHUE TEM DK3aMeH
(BOTIPOCOB)
TEOPETUYECKON YacTH
JUCIUILTAHBI
Hroro 7
Hroro 3a cemectp 125
IloaroroBka u cmavua 9 DK3aMeH
HK3aMeHa
Hroro 134

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBETCTBUE KOMIIETCHIIUM, (POPMUPYEMBIX MPU U3YUYCHHUH TUCIHUIUIUHBI, U BUJIOB YU4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.

Tabnuna 5.7 — COOTBETCTBUE KOMIETSHIINH, (POPMUPYEMBIX TIPH U3YUYEHUH JUCIUTLINHBI, U BUOB
3aHATUN

Bunel yueOHOM nesTeNbHOCTH
Kont.Pab6. | CPII | Cam. pab.

OIIK-2 + + + Kontponbnas padota, TectupoBanue,
DK3aMeH

DopmupyeEMbIE KOMIIETEHLIMU DopMBbI KOHTPOJIS

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
PeiituHrosas cucrema He UCTIOIb3YETCS
7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecnevyeHHue TUCHMIIINHBI
7.1. OcHOoBHAasi IMTEpaTypa

1. Oruanko B. ®. Metposnorus, cranaaptuzanus u ceptTupukanus: YdyedHoe nocodue / OT4anko
B. ®. - Tomck: TMIJO, 2010. - 208 c. JocTyn U3 JUYHOTO KaOWHETA CTyJ€HTA. [ DIEKTPOHHBIN
pecypc]: — Pexxum moctymna: https://study.tusur.ru/study/library.

7.2. lonoJTHUTEIbHAS JIUTEPATypa

~ 1

1. ®enepanpHblil 3akoH "O06 obecreueHnu eauHcTBa M3MepeHuit" ot 26.06.2008 N 102-D3
(mocnennss penakuus) JocTyn u3 nuyHOro KabuWHETa CTyAeHTa. [DIEeKTpOHHBIH pecypc]|: — Pexum
nocrtymna: http://www.consultant.ru/document/cons_doc_LAW_77904/.
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2. Bonero A.C. MeTtponorusi 1 u3MepuTesibHasg TEXHUKA [ DJIIEKTPOHHBIN pecypc]: 3JE€KTPOHHBIE
CpelcTBa M3MEPEHUH DIEKTPUUECKUX BEIWYUH: ydeOHoe mocobOue mis By30B/A.C.Bomeros,
J1.C.He3naxun, E.A.CrenanoBa .- Mocksa: U3narensctBo FOpaiiT.2018. - 103c. (Bricmee oOpazoBanme).
ISBN 978-5-534-08498-6. Tekcrt: anmexkTponHbIii// O0pa3oBarenbHas miatdopma FOpaiit [ caitt] Hoctyn
U3 JHUYHOTO KabOWHETa CTylIeHTa. [DJIEeKTpOHHBIK pecypc]: — Pexum pgocrtymna:
https://urait.ru/book/metrologiya-i-izmeritelnaya-tehnika-elektronnye-sredstva-izmereniy-elektricheskih-v
elichin-425141.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYEeCKHE MOCOOUs

1. Oruanko B. @. Merponorus, craggapTu3anus U cepTudUKanus: Y4eOHO-METOAHIECKOE
nocobue / Otuanko B. ®@. - Tomck: TMIJIO, 2010. - 52 c. Joctymn U3 IMYHOTO KaOWHETA CTYEHTA.
[DnexTponHbIi pecypc]: — Pexum gocryna: https://study.tusur.ru/study/library.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0OB

Y4ebHO-MeToAnUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
13 YHUCJIA JIUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPHUSITHS HHPOPMALIUH.

Jst i ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st T ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. UHoe yueOHO-MeTOAUYECKOE o0ecnedeHne

1. Oruanko B.®. MeTponorus u TeXHUUECKHE U3MEpEHUs [ DIEKTPOHHBIN pecypc]: 3IeKTPOHHbBIN
kypc. Tomck: @10, TYCVYP, 2018. (noctymn u3 THYHOT0 KaOMHETA CTY/ICHTA) .

7.5. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. ITpn M3y4eHUH AMCHUIUIMHBI PEKOMEHyeTcsl oOpamaThCcsi K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(OPMAIIMOHHO-CIIPABOYHBIM U MOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKphIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

2. OBC "IOpaiit": BUpTyanbHbIM YUTATIbHBIHN 371 y4eOHUKOB U y4EOHBIX IOCOOMI OT aBTOPOB U3
Beqymux By30B Poccun https://urait.ru Jloctyn u3 nuyHOro kabuHeTa CTyACHTA.

3. Koncynbsrantllntoc: cipaBoyHas mpaBoBas cuctemMa www.consultant.ru. Jloctyn u3 amyHoro
kaOuHeTa cTyAieHTa mo ccblike https:/study/tusur.ru/study/download/..

8. MaTepnajbHO-TeXHHYECKOE U POrPaMMHOe o0ecneyeHne JUCIUIITHHbI

8.1. O6mue TpeGoBaHUsI K MaTePHATbHO-TEXHUYECKOMY M IPOrPAMMHOMY 0O0ecrne4eHHI0
AUCHUTIUHBI

YuyeOHble ayaUTOPUU AJS NPOBEIACHHUS 3aHITHUH Ja0OpaTOpPHOro THIA, TPYNIOBBIX U
UHIUBUAYAJIbHBIX KOHCYJIbTAUMN, TEKYLIETO KOHTPOJS M MNPOMEXKYTOYHON aTTecTaluu, I
CaMOCTOSITENIbHOM paboThl CTYJEHTOB

634034, Tomckas obnacts, T. Tomck, Bepmununa ynuma, 1. 74, 207 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Be6-kamepa - 6 mT.;

- Haymauku ¢ MEKpO(OHOM - 6 IIT.;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.
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https://urait.ru/book/metrologiya-i-izmeritelnaya-tehnika-elektronnye-sredstva-izmereniy-elektricheskih-velichin-425141
https://urait.ru/book/metrologiya-i-izmeritelnaya-tehnika-elektronnye-sredstva-izmereniy-elektricheskih-velichin-425141
https://study.tusur.ru/study/library
https://lib.tusur.ru/ru/resursy/bazy-dannyh
https://urait.ru
https:/study/tusur.ru/study/download/.

[IporpammHoOe obecnieueHue:

- 7-Zip;

- Google Chrome;

- Kaspersky Endpoint Security mist Windows;
- LibreOffice;

- Microsoft Windows;

8.2. MaTepua/ibHO-TeXHNYECKOE M MPOrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNoKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHyto cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.3. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYHIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHuUs
JUTsL 00YYaIOIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha 3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0YyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeACcTBa
npuema/mnepenadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopmMax, MOOMIILHON CUCTEMBI OOYUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aALMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIEe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATEPHAIIBI
Hazpanwust pa3nenos (Tem) dopmupyemble
JUCITUTLIAHBI KOMIIETEHITHH

®opmbl KoHTpoItst | OrieHouHbIe MaTepuaisl (OM)
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1 Metponorus OIIK-2 KoHntposbHas [IpuMepHBIil nepeyeHb TeM U
pabota TECTOBBIX 33/IaHUI Ha
KOHTPOJIbHBIE paOOTHI

TectupoBanue [IpuMepHBIii TIEpeYeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 DneKTpopagron3MepeHus OIIK-2 TectupoBaHnue [IpumepHbIil nepedeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
3 ABromatuszanus usmepenui. |OIIK-2 TectupoBanue [IpuMepHBIii epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
4 OGecrnieueHre eIMHCTBA OIIK-2 TectupoBanue IIpuMepHBIii IepeyeHb
U3MEPEHUU TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB

[lxana oneHku cHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTAaTOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU MIAHUPYEMBIX PE3yJIbTATOB OOYyUEHUS IO

JAUCLUILIINHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(HOPMHPOBAHHOCTH
OrneHka Bamiaer 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMAIBHOMU | HITH ()parMeHTapHBIC YMEHUH HITN HABBIKOB WJIN
CYMMBI 0aJIOB 3HAHUSA JaCTHYHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o ob1ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPHUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHHE
yMEHHE HaBBIKOB
4 (xoporio) ot 70% 1o c(hOpMHUPOBaHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKallue yCHENIHOE, HO yCHEUIHOE, HO
MaKCUMaJbHOM OT/IETbHbBIE coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIemMbl 3HAHUS OTJICIbHBIE OTJICTbHBIE
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHBIE | CHOPMHUPOBAHHOE YCHELIHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMAaTHYECKOE
CYMMBI 0aJUIOB 3HAHUSA MIPUMCHCHHE
HABBIKOB

[Tkana KOMIJIEKCHON OLIEHKH C(POPMUPOBAHHOCTH KOMIETEHIUI TpHuBeieHa B Tabmuie 9.3.
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Tab6mmma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUNA
Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHIIUN

2 He nMeeT He0OXOAMMBIX TIPEACTABICHHI O TPOBEPSIEMOM MaTepHase
(HEYTOBJIETBOPUTEIHLHO ) | HITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OIPEIEJICHHON HayKe, OTPaciii WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKMM HCTOUYHUKAM HY>KHO
obOparaTtecs yist 6osiee 1eTaJbHOTO €r0 YCBOCHHUSI.

3 3HaTh U yMETh HA PeNPOAYKTHBHOM YpoBHE. O0yUaronmxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YUYECHHBIHN 3JIEMEHT COICPKAHUS PENPOAYKTUBHO: TIPOU3BOIBHO
BOCIIPOU3BOJAUT CBOU 3HAHMS YCTHO, MUCbMEHHO WM B JEMOHCTPUPYEMBIX
JCUCTBUSX.

4 (xopotio) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3yYeHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYCHUS, HUCTOPHIO U
NEPCIIEKTUBBI Pa3BUTUS U OCOOEHHOCTH I pa3HbIX OOBEKTOB YCBOCHHUSI.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTEMHOM ypoBHe. OOyJaronuics 3HaeT
W3yYEHHBIN 3JIEMEHT COJIePIKaHUsI CHCTEMHO, POU3BOJIBHO U JIOKA3aTEIIbHO
BOCIIPOW3BOJIMT CBOW 3HAHHSI YCTHO, MUCHMEHHO WIIH B JISMOHCTPHPYEMBIX
NEHCTBUSX, YYUTHIBAS M YKA3bIBasl CBS3H U 3aBUCHMOCTH MEXIY ITUM
DIIEMEHTOM M APYTUMH JIEMEHTAMHU COJICPKAHUS JUCITUTUTNHBI, €TO
3HAYMMOCTD B COJICPKAHUU TUCIIUILIFHEI.

9.1.1. IIpuMepHBIii MepeYyeHb TECTOBBIX 3aJaHUM

1. Kak onpenenuts, 4TO JaHHOE TEXHUYECKOE CPEICTBO - 3TO CPEACTBO U3MEPEHUI:
a) TEXHUYECKOE CPEJICTBO, MPeIHA3HAYCHHOE AJIs IPOBEICHUS U3MEPEHUI;
0) DIIEKTPOHHOE TEXHUYECKOE CPEJICTBO;
B) TEXHMUYECKOE CPEJICTBO WJIM KOMILIEKC TEXHUUYECKUX CPEACTB, 00ECIECUNBAIOIINX TPEOYyEeMYIO
00paboTKy HHPOpMAITIH.
2. Kaxkoe usmepenue OyAeT ABIATHCS IPUMEPOM MPSIMOTO U3MEPEHUS
a) HampsbkeHue u3mMepeHo BoiabTMeTpom U = 5 B;
0) HanpsDKEHUE U3MEPEHO B COOTBETCTBHUH ¢ 3akoHOM Oma U= R I =50 *0,1=5 A;
B) OIpejieNieHa 3aBUCUMOCTh EMKOCTH BapuKarna oT BenudyuHbl HanpspkeHuss C= CO+AU+BUN2.
3. C kakoil 1ebI0 NPOBOASAT MHOTOKPATHbIE U3MEPEHUs?
a) ISl yMEHBIICHUSI CTy4aifHOW MOTPEIIHOCTH Pe3yIbTaTa U3MEPEHUS;
0) ans oOHapYKEHUS U ONPEEICHUS TPOMAaxO0B;
B) JJIsl yCTPAHEHUSI CUCTEMATHUYECKON MOTPEITHOCTH.
4. Kak onpenenutb HyJ€BON METO U3MEPEHUS?
a) METOJ CpaBHEHHUS C MEPOW, IPU KOTOPOM MPUOOPOM HU3MEPSIETCS Pa3sHOCTh MEXIY
HU3MEPSIEMOM B 00pa3I[OBON BEITMYNHOM;
0) MeToJ CpaBHEHHS C MEPOM, MPU KOTOPOM Pa3HOCTh MEXKIY HM3MepsieMOol U 00pas3oBOi
BEJIMYMHOU TOBOAAT 10 HYJIS;
B) METOJ, MPU KOTOPOM pPe3yJbTaT U3MEPEHUS] CHUMAETCS C MHIAMKATOpa U3MEPHUTEIBLHOIO
npuodopa;
I') METOJ, P KOTOPOM CHadaja M3MepseTcs MCKOMas BeIMYMHA, 3aTeM Ha BXOJ mpubopa
nojaercs oOpasioBasi BEIMYMHA, M OHA U3MEHSETCS 0 TOTO )K€ MOoKa3aHus mpudopa, 4To ObLIO
IIPU U3MEPEHNUU HEU3BECTHOMN BEIUYHHBI.
5. Kak onpenenuts ocHOBHYIO norpemHocts CHU
a) norpemrHocTh CU B peanbHBIX YCIOBHSX IKCIUTyaTallHH;
0) norpemrHocts CH npu HOPMANIBHBIX YCIOBUSIX IKCILTyaTallUu;
B) morpemHocth CU, Bo3HMKaIOmas U3-3a2 BBIXOJA KaKOW-THOO BIUSIONIEH BEIUYMHBI 32
HOpPMaJIbHbIE TPAHULIBI.
6. Kak onpenenutsb, uyto Takoe padboune CI?
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10.

1.

12.

13.

14.

15.

16.

a) CH, He cBsI3aHHBIE C MPOIECCOM TIepenadu pazmepa eauHuIb DB;

0) CU, npenna3HavyeHHbBIC TS Iepeadu pa3mepa enuHuibl OB;
B) CU, BeIMONHSIONINE BCe M3MEPUTENIbHBIE ONepalii 6e3 yJacTHsl oneparopa.

Kak onpenenuts nonoaHuTENbHYO norpemnocts CU?
a) norpemtHocTh CH B peanbHBIX YCIOBUSIX IKCIUTyaTalllH;

0) norpemrHocTs CH npu HOPpMaJIbHBIX YCIOBUSX IKCILTyaTalluy;
B) morpemHocTh CH, Bo3HMKaOMas M3-3a BBIX0Ja KAaKOW-JIMOO BIUSIONICH BEIMYUHBI 32
HOpMaJIbHbIE TPAHUIIBL.

B kakux cutyanusix Mbl HMEEM JI€JI0 CO CIIYYaHOW MOTPENTHOCTHIO:
a) €CJIM 3TO MOTPEUIHOCTH, KOTOPhIE OCTAIOTCS HEM3MEHHBIMU WJIM 3aKOHOMEPHO U3MEHSIOTCS
IIPU TOBTOPHBIX U3MEPEHUSIX OJTHOM U TOU e BEJIMUMHBL;

0) eclii 3TO MOTPELIHOCTH, KOTOPbIE MPU MOBTOPHBIX U3MEPEHUSIX OJJHOM U TOH e BETUYUHBI
Xa0TUYHO U3MEHSIOTCS 110 BEJIMYUHE U 3HAKY;
B) €CJIM ATO MOTPEIIHOCTH, BEJIMYMHA KOTOPBIX CYHUIECTBEHHO MPEBOCXOJUT BEIUUHHY
MOTPEIIHOCTH, O0YCIOBJICHHYIO YCIOBUSIMH HM3MEPUTEIILHOTO 3KCIIEPUMEHTA.

Ecnu Beixognoi kon ALIT co3paercs nmocieqoBaTebHO BO BPEMEHU C JUCKPETOM, PAaBHBIM
CTOMMOCTH €JMHUIIBI MJajumero paspsaa komxa, To 3to AIIIl, noctpoenHnoe no meTony

B xakoM ciaydae npoBOASITCS JTUHAMUYECKUE U3MEPEHUSA?

a) €CJIM ATO U3MEPEHUS MTOCTOSTHHOM BO BpeMeHn DB;

0) ecnu 3TO U3MEPEHHS TIepeMeHHOU BO BpeMenn DB;

B) €CJIM 3TO U3MEPCHHUsI HEIMHEWHO 3aBUCSIIEH OoT HanpspkeHus OB;
T') €CJIA ATO U3MEPEHUS JTMHEHHO 3aBUCAIICH OT HanpsbkeHus OB.

Kaxkoe ycnoBue BbI OyneTe UCIOJIb30BaTh JIJIsl pacyeTa nu3mepsieMbix napametpos meneit (RLC)

npu OanaHce YeThIPEXIUIEYEero MoCTa:

a) MPOU3BEACHUSI MPOTUBOIOJIOKHBIX IJIEY MOCTa PaBHBI MEX]Ty COOOM;

0) MpOM3BEICHUS CMEXKHBIX TJIEY MOCTA PABHBI MEXIY COOOM;

B) CYMMBbI IPOTUBOIIOJIOXKHBIX IJI€4 MOCTa PaBHBI MEXKy COOOM;

I') CYMMBI CM@KHBIX IIJIEY MOCTa PaBHBI MEXTy COOOM.

Kak onpenenure, uto 3T0 aBTomatuueckoe C1U?

a) MPAKTUYECKHU BCE ONEPALMU [TPU U3MEPEHUH TPOBOAATCS ONIEPATOPOM;

0) oJlHa WM HECKOJBKO OIEepaluil BHIMOJHIETCS aBTOMAaTUUECKU, HO OCTaJbHbIE ONEpaluu
BBITIOJHSIOTCS OTIEPATOPOM;

B) BCE€ U3MEPUTEIIbHBIE ONEPAIH BBIIIOJIHAIOTCS B aBTOMAaTHUECKOM PEKUME.

[Ipu noBepke amnepmeTrpa noaydeHo, uto 60% HOpManbHO pacnpeieleHHbIX CIy4YalHbIX
MOrpemHocTe He mpeBbimaet +2 MA. OnpenenuTb BEpOATHOCTh TOTO, YTO MOTPEUIHOCTD HE
Oynet 6ombIie £3 MA.

a) 0.95;

0) 0,79;

B) 0,90;

r) 1,21.

Kaxk onpenensiercs mist udposix CH morpemHocTs AUCKPETHOCTH :

a) 9TO MOTPEIIHOCTh 3a CUET OTINYUS PeaIbHbIX YPOBHEH KBAHTOBAHUS OT UJI€ATbHbIX;

0) 2TO MeTonMYecKass MOTPEIIHOCTh, OOYyCJIOBJICHHAs MPEJCTABICHUEM HENPEPBIBHOMN
U3MepsieMOi BEIMYMHBI B HU(POBOM BUJE;

B) ATO HUHCTPYMEHTajlbHas NOTPEIIHOCTh H3-3a HEUJEAJbHOCTH XapaKTEePUCTUKU
cpaBHUBaroniero ycrpoicrsa ALIIL.

Kaxue meToapl npUMEHSIOTCS ISl KOPPEKIUH CUCTEMaTHUEeCKON MOTPEIIHOCTH U3MEPEHUI:

a) METOJl YCTpaHEHUs! ICTOYHUKOB IMOTPEUTHOCTH Mepe]] HayaloM U3MEpEeHHI;
0) MeTOJ 3aMeIIeHNS;

B) METOJ] BBEJICHUS IONPABKHU B pPe3yIbTaT U3MEPEHUS;

') METOJ1 KOMIIEHCAIH MTOTPEIIHOCTH 110 3HAKY;

1) METOJT paHAOMHM3AITUH.

B kakom ciyyae Mbl UMEEM JI€JI0 ¢ CUCTEMATUYECKOM MOTPEIIHOCTBIO:

a) €CJIM 3TO MOTPEUIHOCTH, KOTOPhIE OCTAIOTCS HEM3MEHHBIMH WJIM 3aKOHOMEPHO U3MEHSIOTCS
IIPU MOBTOPHBIX U3MEPEHUSX OJTHOM U TOU e BEJIMUMHBL;
0) eclid 3TO MOTPELUIHOCTH, KOTOPbIE MPU MOBTOPHBIX U3MEPEHUSIX OJJHOM U TOH e BETUYUHBI
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Xa0TUYHO U3MEHSIOTCS 10 BEJINYMHE U 3HAKY;
B) €CJIM 3TONOTPENIHOCTH, BEJIMYHMHA KOTOPBIX CYLIECTBEHHO MPEBOCXOIUT BEIUUYHUHY
MOTPEIIHOCTH, O0YCIOBJICHHYIO YCIOBHUSIMH HM3MEPUTEIILHOTO KCIIEPUMEHTA.

17. Kak onpenenure 4To NPpUMEHSIETCS METO HEMOCPEACTBEHHOM OLICHKH MpH n3MepeHun OB?

a) €CJIM 3TO METOJ] CPaBHEHUS C MEPOH, IPU KOTOPOM MPUOOPOM U3MEPSAETCS Pa3sHOCTh MEXKIY
HU3MEPSIEMON 1 00Pa3IIOBOM BETMUUHOM;
0) eciau 3TO METOJ CpaBHEHHUS C MEpOil, MpU KOTOPOM Pa3HOCTb MEXAY U3MEpSIeMOil U
00pa31oBoii BETMYNHOM TOBOIAT 10 HYJIS,
B) €CJIM 3TO METOJ, MPU KOTOPOM pe3yJbTaT HU3MEPEHUs] CHUMAETCA C MHAUKATOpa
HU3MEPHUTEIBHOTO TIPUOOpa;
I') €CJIU 3TO METOJ, IPU KOTOPOM CHavaia U3MepsieTcss CKoMasi BeJIMUKMHA, 3aTeM Ha BXOJ
nmpudopa moaaeTcsi 00pa3oBas BEIUUNHA, M OHA U3MEHSETCS 10 TOTO K€ TOKa3aHus nmpubopa,
YTO OBLIO IIPU U3MEPEHUU HEU3BECTHON BEJIMUMHBI.
18. Kakue xapakrepuctuku CM OTHOCATCS K METPOJIOTHYECKUM XapaKTepUCTUKAM ?
a) IMama3oH U3MEpPEHUH;
0) 4aCTOTHBIN JUANa30H;
B) OTpeOIsieMast MOIITHOCTh U3 CETH;
') cTaTHYecKasi XapaKTepUCTHKA TPeoOpa30BaHus;
1) ocHOBHasl morpemHocts CU;
€) YCTOMYMBOCTh K MEXaHUYECKUM BO3JICUCTBUSIM;
K) mpoOouBHOE HanpspkeHue n3osmuu CU;
3) nomoJaHuTENbHas orpentHocts CH.
19. Kakoit n3 meronoB usmepenust @B norennmaapsHo Hanboiee ToueH?
a) METO/I HEMOCPECTBEHHON OLIEHKH;
0) MeTOJ 3aMeIIeHNS;
B) nud depeHnnanbHbIN METOT;
') METO/JI COBIAJICHUS
20. Kak onpeaensitorcsi TpaHuIlbl JOBEPUTEIHLHOTO HHTEPBAJA CIIy4YailHON MOTpEeIIHOCTH?

s =y 2
S = \[[E{_m %)
n—1
0) e=t(P1)-S
S
B) Si — TKE

9.1.2. IlepeyeHb 3K3aMEeHALIMOHHBIX BOIIPOCOB

1. Yto Ttakoe nericTBuTenbHOE 3HaUeHne OB?
a) 3HaueHue OB, HACTOIBKO OIU3KOE K UCTUHHOMY 3HaUeHHI0 DB, 4TO MOXET €ro 3aMEeHHTh;
0) 3HaueHue @B, HalileHHOE 3KCIIEPUMEHTAIBHBIM ITyTEM C IIOMOILBIO CPEICTBA U3MEPEHMUS;
B) 3HaueHne OB, HallleHHOE dKCIIEpUMEHTANIBHBIM IIyTEM, [10CJI€ BBEJICHUS TOIIPaBKH.

2. Yro takoe padoune CIU?
a) CU, He cBa3aHHbIE C MPOLIECCOM Nepeaaun pasmepa eauHulsl OB;
0) CH, npenHazHaueHHbIE AJIs IEpeaun pazmepa equHuisl OB;
B) CU, BBINOIHSIONINE BCE U3MEPUTENbHBIC ONIEpaliiK 0€3 yJacTus oneparopa.

3. Yto mpexacrasisieT cOO0W METO HEMOCPEICTBEHHOM OIIEHKH Npy u3MepeHun OB?
a) METOoJ CpaBHEHHUsS C MEPOH, IpU KOTOPOM NPUOOPOM HU3MEPSETCS Pa3sHOCTb MEXIY
u3MepsieMoil 1 00pa3LoBON BETUYUHOM;
0) MeToJ CpaBHEHHUS C MEPOU, MPU KOTOPOM Pa3HOCTh MEXAY U3MEpsieMON U 00pa3IoBOI
BEJIMUMHOM TOBOJAT 10 HYJIS;
B) METOJ, IPU KOTOPOM pE€3yJbTaT U3MEPEHUSI CHUMAETCSI C MHIAMKATOpa U3MEPUTEIBHOIO
npuodopa;
I') METOJ, IpU KOTOPOM CHadajaa M3MepseTcs MCKOMas BEJIMYHMHA, 3aT€M Ha BXOJ mpubopa
nojaercs oopasloBasi BEJIMYMHA, M OHA U3MEHSETCS A0 TOTO )K€ MOoKa3aHus npudopa, 4To ObLIO
IIPU U3MEPEHUU HEU3BECTHON BEJIMUNHBI.

4. dazomeTpoM ¢ mpenenom mkaisl 180 rpamycos, kimacca Tounoctu 1,0/0,5 uzmepsercs
pasHocth (a3 curHanoB. [lokazanus ¢azomerpa 128,7 rpamycoB. 3anucath pe3ysbTat
M3MEpEHMUS.
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a) 128,7 + 1.5;

0) 128,7 + 1.8;
B) 128,7+2.5;

5. CoOBOKYNHOCTbH OMNEpanuid, BHINOJHAEMBIX B LEIIX MNOATBEpXIAeHUA cooTBeTcTBUsA CU
METPOJIOTHUECKUM TPEOOBAHMSIM — ATO CH.

6. Ilpu uzmepenun UHAYKTUBHOCTH u3meputesb RLC kinacca Tounoctu 2,0 ¢ mpeaeaoM MKabl
10 MxI'n mokazan 7,52 mxI'H. U3MepeHust poBOAMIIMCH TpU HamnpsbkeHuu nutanus 240 B. U3
MacMOPTHBIX JTAaHHBIX MpUOOpa U3BECTHO, YTO HOPMaJIbHBIC yCIOBUS u3MmepeHus 220 B u
JOTIOJIHUTEIbHAS MOTPEIIHOCTh 32 CUET HAMpPSHKEHUs] MUTAHUS HE MPEBBIIIACT MOJOBUHBI
OCHOBHOM NMpHU U3MEHEHUHU HanpshkeHus Ha Kaxabie 20 B. 3anucarh pe3ynbTaT U3MEpPEHUS.

a) (7,52 + 0.25) mxI'n; P1=0,95
0) (7,52 £ 0.34) mxI'n; P/1=0,95
B) (7,52 £ 0.29) mxI'n; P/1=0,95.

7. Uto Takoe MEeTpoJIOTHYeCcKas IKCepTru3a?

a) KOHTPOJIbHAS JeSITeIbHOCTh OPTaHOB T'OCYIapCTBEHHON BIACTH, 3aKII0YAIOIIASICS B IPOBEPKE
coOI0JeHNUsl yCTaHOBJEHHBIX 00s3aTeNbHBIX TpeOOBaHUM, a Takke B MPUMEHEHUU
3aKOHOJATEIbHBIX MEp 32 UX HApYIICHUE;

0) aHanu3 M OIlEHKa MPaBUJIBHOCTH YCTAHOBJIEHHUS M COOIIOAECHUS METPOJIOTUUECKUX
TpeOOBaHUI MPUMEHHUTEIBHO K OOBEKTY;

B) ounuanbHOe MOATBEPKACHUE KOMIETEHTHOCTH OPTaHU3aLUMUM WIM NpEeAIpUHUMATENS
BBIMOJHATh pabOThl U OKa3blBaTh YCIYTH B 00JacTU METPOJOTrHYECKOro obecrneyeHus
W3MEPEHU.

8. Jnsa mudpoBoro uzmepenus NEepUOJUYECKOTO CUTHaja HEeoOX0quMO
COCUUTATh YUCIIO €r0 MEePUO/IOB 32 U3BECTHBII UHTEPBAJ BPEMEHH.

9. Yro Takoe aBToMatu3upoBanHsie CU?

a) MPaKTUYECKHU BCE ONEPALMU [TPU U3MEPEHUH TIPOBOAATCS OMIEPATOPOM;
0) oJlHa WM HECKOJBKO OIEepaluil BHIMOJHIETCS aBTOMAaTUUECKU, HO OCTaJbHbIE ONEpaluu
BBITIOJHSIOTCS OTIEPATOPOM;
B) BCE U3MEPUTEIIbHBIE ONEPAIIH BBIIIOJIHAIOTCS B aBTOMAaTHUECKOM PEKUME.
10. Yro mpencraBisieT co00i METOUYECKAS MTOTPEITHOCTH?
a) MOTPENIHOCTh M3-32 HECOBEPIICHCTBA CPEJICTBA U3MEPEHHS,;
0) MorpemHocTh, 00YCIOBJICHHAs] HECOBEPIICHCTBOM METOJIa U3MEPEHUS B MOJCIN 00bEeKTa
M3MEpEHMUS;
B) IIOIPELIHOCTh, 00YCIIOBJIEHHAS! BHEITHUMHU YCIOBUSMU U3MEPHUTEIBLHOTO SKCIIEPUMEHTA.

9.1.3. IlpuMepHbBIii NepedyeHb T€M W TECTOBBIX 3aIaHUI HA KOHTPOJIbHbIE PA0OTHI

1. Cucrematndeckue U ciaydyaiiHble IOTPEIIHOCTH
Ciny4aiiHasl IOIPEIIHOCTh U3MEPEHUs HANPSHKEHUS paclpesiesieHa 10 HOPMaJIbHOMY 3aKOHY.
[Tpu 06paboTke pe3yiabTaTOB M3MEPEHUN MOIYUEHBI CIEAYIOLIME OIEHKH MOTPEIIHOCTH:
cucteMaTuueckas norpemsocts +20 MB, caywaiinas norpemnocts (CKO) paBua 20 mB.
OnpenenauTb BEPOSITHOCT TOTO, UTO MOIPEUIHOCTh U3MEPEHMSI HaX0IuTCs B npezenax +-60 MB.

2. OO6paboTKa OTHOKPATHBIX MPSIMBIX U3MEPEHUH.
[Toctpouth rpauku 3aBUCUMOCTU aOCOJIOTHOM M OTHOCHUTEJIBHOW MOTPEIIHOCTEH OT
u3MepseMoro (a3oBoro casura st gazoMerpa ¢ mpeaenoM mkansl 180 rpagycos, kiacca
toyHocTtH 1.0/0.5 . KonnuecTBo pacueTHbIX TOUek rpadukoB 4 u Oonee.

3. CymMupoBaHHUE NOTPEIIHOCTEH.
[Tokazanus muppoBoro ommerpa ¢ npeaenom mransl 1000 Om - 910 Om. M3 macnopTHBIX
JaHHBIX MPUOOpPa M3BECTHO, YTO OCHOBHAS MOrpemHocts paBHa +- (0.2 % + croumocTts 1
€AVHUIBI MIAALIET0 pa3psaa Koaa), AOMOJIHUTENbHAS TeEMIEpaTypHas norpemHocts +-1 Owm,
CPEIHEKBAIPATUUECKOE OTKJIOHEHUE cilydaiiHo norpemHocty =0.7 OM. 3anucaTh pe3yiabTaT
U3MEpEHMUSL.

4. OO6paboTka MHOTOKPATHBIX U3MEPEHUH.
IIpn MHOrOKpaTHBIX U3MEPEHUAX CUJIbI TOKA IOJIYUYEHBI ciaenyroumue pesyabraTtel: 20; 20.2;
20.4; 19.6; 19.8; 20; 19.8; 20.2; 18.0; 20 MA. 3anucath pe3yiabTaT U3MEPEHUS NPU
noseputenbHoi BepositHoctu PJT =0.95.

5. OOpaboTka KOCBEHHBIX U3MEPEHUIA.
H3mepsieMoe KOCBEHHBIM METOJIOM HampsbkeHue ompezaensercs Beipaxkenuem U=l * R1 * R2
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/R3. B pe3ynbpTare npsiMbIX U3MepeHui UG poBEIM OMMETpOM ¢ Tipeaenom mmkansl 1000 Om u
norpemHocThio +1% + 1 emp nonydeno, uto R1 = 100 Om; R2 = 1000 Om; R3 =200 Owm. .
AwmniepmeTp kiacca TouHocTu 0.5 ¢ mpenenom uzmepenus 30 MA, nokazan 20 MA. OnpenenuTb
pe3yabTaT U aOCOJMIOTHYIO MOTPEIIHOCTh M3MEpPEHUs HampsKeHus. 3amnucath pe3yjabTaT
U3MEpEeHUSI.

9.2. MeToan4yeckne peKOMeH AU

VYyeOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMOid, CIIUCKOM
y4eOHO-METOJMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
HAy4YHO-IONYJIAPHbIE U CHELUAIU3UPOBAHHBIE MAaTEpHaibl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUU TEM CIEAYNUTE PEKOMEHIALUAM:

— YTEHUE WJIHU NPOCMOTP Marepuana OCYLIECTBISUTE CO CKOPOCTbIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHUS MaTepuasa, BbIAECISAs OCHOBHBIC UJEU; HA OCHOBAaHUHU
N3yUYEHHOT'0 COCTAaBUTH Te3UChl. OCBOMB MaTepual, MONbITaTbCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIEC MJIM MAJI03HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HA4YCHME JUUI IOHMMAaHUsA JAJIBHEHUIEro MaTepuaa;

— OCMBICIIMBAUTE IPOYUTAHHOE U U3YUYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJICKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnrcanue BeOMHApPOB U 3alTUCH BEOMHAPOB MyOJIMKYIOTCS B 3JIEKTPOHHOM KypcCe 110 TUCIHUIIHHE.

9.3. Tpeﬁona}mﬂ K OHCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U WHBAJIHUJOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MepeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENBEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU

Kareropuu o0yvaromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMCbMEHHAs
CaMoCTOsITeNIbHbIE pabOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapyHIEeHUSIMU OTIOPHO- Pemienue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJIBLHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE |  AMCTAaHIMOHHBIMU METOAAMHU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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