MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20

PABOYA ITPOTPAMMA JTUCHUATUIMHBI
MeTtpoJiorusi ¥ TEXHHYECKHE U3MEPEHUs

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpaenenne mnoaroroBku / crenuanbHocTh: 11.03.02 MH(oxkOMMyHUKALMOHHBIE TEXHOJIOTHM W
CHCTEeMbI CBSI3H

Hampasnennocts (mpoduis) / cneruanu3anys: CucreMbl MOOUIbHOM CBS3H

®opma o0ydeHus: OUHaA

®akynbreT: PT®, Paguorexuudeckuii paxkyJabTeT

Kagenpa: PTC, Kajdeapa paguorexHu4ecKux cucTemMm

Kypc: 3

Cemectp: 5

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunsl yaeOHOI A€ATEIBHOCTH 5 cemecTp Bcero Enununner
1 Jlexuuu 36 36 4acoB
2 [IpakTrueckue 3aHATUS 16 16 4acoB
3 JlabopaTtopHbie pabOThI 20 20 4acoB
4 Bcero aynuTopHbIX 3aHATHN 72 72 4acoB
5 CamocTosiTenpHas paboTa 36 36 4acoB
6 Bcero (0e3 ax3ameHa) 108 108 JacoB
7 ITonroroska u cgada DK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

OKk3ameH: 5 cemecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:

OUO: [lenyriaHoB A.A.

HoisxkHOCTh: PekTop

Iara momamucauus: 20.12.2017 Tomck 2018
VHUKaIbHBIN IPOrPaMMHBIN KJIIOY:
c53e145e-8b20-45aa-9347-a5e4dbb90e8d
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokor Ne 11 ot « 15 » 5 2018 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmorpeHa u onoOpena Ha 3acenanuu kadenper KCYIT «  »

20 roma, mpotokois Ne

PazpaboTuuk:
nomeHt kag. KCYII

3aBenyronmii o0ecnieunBaromeii kad.
KCvYII

B. ®. Organko

10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT®

3aBeAyIOIHi BRITYCKAIOIICH Kad.
PTC

OKCIIepTHI:

mpodeccop kad. KCYII

JlonieHT Kadenpbl paaAuOTEXHUYECKUX
cucrem (PTC)
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K. 1O. IlonoBa

C. B. Menuxosn

B. M. 31036K0B

B. A. I'pomoB



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
enbto muctumuuHel «MeTtponorust U TexHudeckue usmepenus» (MuTU) saBnsercs oOydeHue
CTYZICHTOB OCHOBaM METPOJIOTMYECKOro 00ecrieueHusi COBpEMEHHOM HAyKu M TEXHUKH.
JlocTrkeHne yKa3aHHOM 11eJu crioco0cTBYeT (POPMUPOBAHUIO KOMIIETEHIIUU
OIIK-6 - cnocoOHOCTh MPOBOJUTH HHCTPYMEHTAJIbHbIE U3MEPEHUS, UCIIOIb3yeMble B 001aCTH HH-
(OKOMMYHUKALIMOHHBIX TEXHOJIOTHH U CUCTEM CBSI3U

1.2. 3amaum AMCHMIIIMHBI
—  OCHOBHBIMH 3a/1a4aMHU JTUCITUTUIMHBI ABJISCTCS U3yUdEHHUE TEOPETHISCKUX OCHOB METPOJIOTHH,
MIOJIOKEHHUH TEOPUHU TIOTPEITHOCTEH, COBPEMEHHBIX METOJIOB U CPEJICTB U3MEPECHUS (PH3UICCKUX BEITUIHH,
CI0CO00B 00Pa0OTKH PE3y/IBTATOB U3MEPEHHM, N3YUYEeHHUE CUCTEMBI O0OCCIICUCHUS SIMHCTBA H3MEPEHUH.

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Hucuumuinna «Metponorus u texauueckue nsmepenus» (b1.5.14) otnocurcs k 6noky 1 (6a3oBas
4acTh).

[TpenmecTBYOIKUMHU AUCHUILIMHAMY, (POPMUPYIOIIMMHU HavyajbHbIE 3HaHMS, ABIAI0TCA: Marema-
THKa, TeopHsi BEpOATHOCTEH M MaTeMaTHYecKash CTAaTHCTUKA, Teopus sJeKTpuuecKux uemnei, dusnka,
ONEKTPOHUKA.

[Tocnenyromumu AMCUUIIMHAMU SIBJISIIOTCS: be3zonmacHocTs xu3HeaedarenbHocTH, [Ipenaumniom-
Hasl IPaKTHUKa, Y4eOHO-UCCIIeI0BaTeNbCKas paboTa CTyIEHTOB.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— OIIK-6 crocoOHOCTbIO MPOBOAUTH MHCTPYMEHTAJIbHbIE U3MEPEHUs, UCIIOJIb3yeMble B 00Ja-
CTH UH(POKOMMYHUKAIIMOHHBIX TEXHOJIIOTUN U CUCTEM CBSI3H;

B pesynpTrare u3ydeHus IMCIHUIIIMHBI 00YyJatOMIUNACS TO0JIKEH:

— 3HaTth OCHOBBI METPOJIOTHH, OCHOBHBIE METO/AbI U CPEACTBA M3MEpPEeHHs (PU3MUECKHX Be-
JMYUH

—  yMeTb U3MEPSTh MapaMeTPhbl U XapaKTEPUCTUKN 000PYI0BaHUs, CPEICTB U CUCTEM CBS3H.

— BJAJleTh HaBbIKAMM SKCIEPUMEHTAJbHBIX M3MEPEHUH B CHUCTEMax CBS3M, METOIaMH 00pa-
OOTKH pe3ybTaTOB U OLEHKH IMOTPEIIHOCTH U3MEPEHHA.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EeMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aUueTHBIX €IMHMILIbI U IIPEJCTaBIeHa B Ta0uu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

5 cemecTp

AynuTopHble 3aHATUSA (BCETO) 72 72
Jlexknuu 36 36
[IpakTnueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 20 20
CamocrosTenbHas paboTa (Bcero) 36 36
Odopmiierne 0T4eTOB 110 JTabOPaTOPHBIM paboTam 10 10
[IpopaboTka TeKIMOHHOTO MaTepHraa 3 3
CamocTosTenbHOe H3ydyeHne TeM (BOIIPOCOB) 7 7
TEOPETHUUECKON YacTH Kypca
[ToaroroBka Kk MpakTUUYECKUM 3aHATUAM, CEMUHAPAM 16 16
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Bcero (0e3 ax3ameHa) 108 108
[ToaroroBka u ciava sK3aMeHa 36 36
OO01mast Tpy1I0eMKOCTb, 4 144 144
3aueTHpie EanHnIie 4.0 4.0

5. Conepxanne TUCUMIIIIHMHBI

5.1. Pazaesbl IMCHUIIIMHLI M BUABI 3AHATHI

Paznensl AMCUMITITMHBL U BUABI 3aHATUI NpUBEICHBI B Tabmwuie 5.1.
Taommua 5.1 — Pa3mensl AUCIUIUINHBI U BUABI 3aHATHH

_ (@]
2 o o o 8 Z =
N o = =
: o o S O = =
S B 8 g | gz >3
HazBanus pa3aenoB TUCHUIUIMHBL > © o, e, 3 &
() > . . © & S o
= < © = o O = E
= 2 5 &8 o2
= © S =
5 cemecTp
1 OcHoBel MeTposoruu. [lorpemnocru 8 4 0 5 17 |OIIK-6
WU3MEPEHUM.
2 O6paboTKa pe3y/IbTaTOB H3MEPECHHIA. 4 6 8 10 28 |OIIK-6
3 Metofibl M cpesICTBa U3MEPEHUs (PU3H- 20 4 8 14 46 |OIIK-6
YECKUX BEJIMYMH. ABTOMAaTH3aIUs U3Me-
pEHUM.
4 OOecrieueHre €IMHCTBA U3MEPEHU. 4 2 4 7 17 OIIK-6
Hroro 3a cemectp 36 16 20 36 108
Hroro 36 16 20 36 108
5.2. Conep:xanue pa3aesioB TMCUUIIMHBI (110 JeKIHAM)
Copeprkanue pa3ienaoB TUCIUILIAH (TI0 JICKIMSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuma 5.2 — CoaeprkaHue pasieiaoB JUCIUIUIMH (TI0 JISKIIHSIM)
A v =
= g4 =
2 = g
Z > 5
HasBanus paznenos Coneprkanue pas3enoB JUCLHUILINHEI 110 JIEKIHUAM z 5 &5
: 2 g
> o =
a e g
= o
5 cemecTp
1 OcHoBBl MeTposiorud. | OCHOBHBIE OHATHS, TEPMHUHBI U OIIPEEIEHUS METPO- 8 OIIK-6
[Torpemnoctu noruu. Cuctema enunun pusnyeckux Bennyud (OB).
U3MEPECHUM. Knaccudukanum BUI0B U3MEpEHU, METOIOB U
cpenctB m3mepenuii (CH). OCHOBHBIE METPOJIOTHYC-
ckue xapakrepuctuku CH. OcHOBBI TEOpUH NOrpeN-
Hocrei. Knaccuduxkarus nmorpenHocteit. [IpaBuma
CyMMMpOBaHus norpemxocrei. Ilpasuna npencras-
JICHUS pe-3yJbTaTa U3MEPEHHUsL.
Hroro
2 O6paboTka pe3ynpTaToB | OOpaboTKa pe3ynbTaToOB MPSIMbIX OJJHOKPATHBIX TEX- 4 OIIK-6
U3MEpPECHUM. HUYECKUX u3MepeHuil. HopmupoBanue OCHOBHOMU U
JonoaHUTeNbHOM norpemHocteit CU. O6paboTtka pe-
3yJAbTATOB KOCBEHHBIX M3MepeHuit. O6padoTka pe-
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3YJIbTATOB MHOTI'OKPATHBIX PAaBHOTOYHBIX I/I3MepeHI/II71.

HUroro 4

3 Metozp! u cpencTaa
M3MepeHHs] PU3NUECKUX
BEJIMUMH. ABTOMaTH3aLUs
U3MEpPECHUM.

O060011eHHbIE CTPYKTYPHBIE CXEMBI U3MEPUTETHHBIX 20 | OIIK-6
npubopoB. [puniune noctpoenus nudpposbix CU.
MeTtoab! 1 cpeicTBa U3MEPEHUS HANIPSKEHUS, TOKA U
MoiHocTH. M3Mepenune napamerpos nenei. Uccnemno-
BaHue (hopMmbl curHana. Ocunio-rpagpuueckue u3me-
penusi. I3mepeHue 4acToThl, UHTEPBAJIOB BPEMEHU U
¢azoBoro caBura. AHajiIHu3 CleKTpa CUTHAIOB. ABTO-
MaTu3anus usmepenuil. TupopmannonHo-u3mMepu-
TeNbHbIe cucTeMbl. OCOOEHHOCTH U3MEPEHUH B TeJe-
KOMMYHHUKausax. Vi3MepeHus B TeJIeKOMMYHUKAIIUSX
C pa3HOM Cpefoi paclpOCTPAHEHUS CUTHAJIOB.

Hroro 20

4 ObecrieueHne eIMHCTBA
WU3MEPEHUN.

Pons meTponornueckoro obecrieuenus (MO) B ob1em 4 OIIK-6
IJIaHE U B TEJIEKOMMYHUKaUSIX. OCHOBHBIE IOHSTHS
1 33/1a41 MeTpoJoruyeckoro ooecnedenus. OCHOB-
HBIE MOJIOKeHUS 3akoHa PO «O6 obecnieueHnu
€IMHCTBA U3MepeHui». CrucremMa BOCIIPOU3BEACHUS
eauaul] OB u nepenaun ux pazmepa BCEM CpeICTBAM
M3MEepeHU. DTanoHbl, BUAbI 3TajJoHOB. [loBepka u
kanmuoposka CH. [ToBepouHbie CXeMbI 1 METOAMKH T10-
BepkH. ['0CynapCTBEHHBIN METPOJIOTHYECKUI HAA30D.

Htoro 4

Hroro 3a cemectp

36

5.3. Paznenbl JMCUMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NpeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznenpl TUCHUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHA ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl AUCHUTUIMHBI M MeXKAUCIUIINHAPHBIEC CBSI3U

HauMeHoBaHUE TUCIUIIINH

Ne paznenoB jaHHONM TUCLMILINHEL, I KOTOPBIX
HE00X0IMMO U3y4eHHEe 00ECTIeYMBAIOLIUX U
00ecTeYrBaEMBbIX TUCIUILIIHH

1 2 3 4

[IpenmecTByronme quCUUILIMHBI

1 Marematnka

- -

CTHUKa

2 Teopus BEpOATHOCTEN U MaTeMaTUYECKasi CTaTH-

+ +

3 Teopust 2NEKTPUUECKUX LIETIEN

4 duznka

5 DnexTpoHuka

[Tocnenyromuye TUCITUTIITUHBI

1 Be3omacHOCTE KU3HENIEATEIHFHOCTH

2 Hp CAAUIIIIOMHAA ITPAKTHUKA + + + +

3 VuebHo-HccnenoBarenbckas padboTa CTYIEHTOB
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5.4. CooTBeTCcTBHE KOMIIETEeHUM I, opMHUPyeMbIX TP M3YyYEeHUH TUCHUILIUHBI, 1 BU0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYECHUM AUCLUUIUIMHBI, W BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUHU NTHUCHIUILIAHBI, U BUJOB 3aHs -

THI
§ Bunnl zansatuit
: : -
=) o

) <

5 y & 8 g DopMbI KOHTPOJIS

= = = g 2

S = = O

4 =

OIIK-6 + + + + Kontponsnas pabota, Jk3a-

MeH, OtueT no nadopaTop-
HoW pabote, Tect

6. UuTepakTUBHBIE MeTOAbI U (JOPMBI OPraHU3aANNU 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7.1 — HammeHoBaHue 1a00paToOpHBIX padoT

A v =
= g
3 = 5
2 > 5
HasBanus paznenos HaumenoBanue nabopaTtopHbIX padboT z 5 &5
° 2 g
> o =
a e g
= S
5 cemecTp
2 O6paboTka pe3ynbTraToB | FI3mepenue pasHoctu (as. 4 OIIK-6
H3MCPCHHH. N3mepenne peakTUBHBIX TapaMETPOB IEKTPUUECKHUX 4
Lenell Pe30HaHCHBIMU METOAAMM.
Hroro
3 MeToJibl M cpeicTBa [IpuMeHeHue IeKTPOHHOTO ocImuTorpada s uc- 4 OIIK-6
M3MepeHus: PU3MUECKUX | CIEIOBAHUS JIEKTPUUECKUX CUTHAJIOB.
BCITIHHH. UABTOMaTmaHH’I HccnenoBanue BOIbTMETPA C BPEMSI-UMITYJIbCHBIM 4
M3MEPEHHUI.
3mepe npeoOpa3zoBaHuEM
Hroro
4 Obecnieuenue enuHcTBa | [loBEepKa CpefCcTB H3MEPEHUH. 4 OIIK-6
U3MEPEHU. Virtoro
Hroro 3a cemectp 20
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
HanMeHnoBaH#e MpakTHYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B Tabmuie 8.1.
Tabmuua 8.1 — HaumeHoBaHME MPAaKTUYECKUX 3aHATUH (CEMHUHAPOB)
A L =
= 2 =
3 > 5
2 2 5
HasBanus paznenos HaumeHoBaHue MpakTHUECKUX 3aHATUIN (CEMHHAPOB) zF &5
: 2 s
> Q=
a o g
= S
5 cemecTp
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1 OCHOBBI METPOJIOTHH.
[Torpemnoctu
WU3MEPEHUN.

MeTtoanueckue CUCTEMaTHYECKUE TTOTPEITHOCTH.
Beenenune nonpaBok. MacmrabHble mpeodpa3oBare-
mu.KouTtponbHas pabota Ha TeMy «MeToandyeckue cu-
CTEMATHUYECKUE MOTPEITHOCTHY

OIIK-6

Ciyyalinble norpemHoctd. HopmasibHbIi 3aK0H pac-
IIPEACIICHU NTOIPeIHOCTEN. JlIOBEpUTEIbHBIN UHTEP-
BaJI morpemHocTH. [IpaBuiia cyMMUpOBaHMS OTPELI-
HOCTEH.

Hroro

2 O6paboTKa pe3ynbTaToB
U3MEPECHUM.

O6paboTKa pe3yabTaToOB MPSIMBIX OJHOKPATHBIX U3MeE-
penuii. [Torpemnoctu CHU.KontposnbHas padora Ha
Temy "OOpaboTKa pe3ynbTaTOB MPSIMBIX OJTHOKPATHBIX
n3mepenuit” (0,5 yac)

OIIK-6

OO0paboTKa pe3yabTaTOB MHOTOKPATHBIX PaBHOTOU-
HbIX m3Mepenuil. KontponbsHas padora Ha Temy "OG6-
paboTKa pe3yabTaTOB MHOTOKPATHBIX PABHOTOYHBIX
m3mepennit" .(0,5 gac)

O0paboTKa pe3yJIbTaTOB KOCBEHHBIX U3MEPECHUI -
KontponpHas pabora Ha Temy "OOpaboTka pe3ynbra-
TOB KOCBeHHBIX u3mepenuit" (0,5 gac)

HUroro

3 Metozp! u cpencTaa
3MepeHHst PU3NUECKUX
BEIMYMH. ABTOMaTU3aLUs
U3MEPECHUM.

Hudpossie npubOpHI BpeMsA-UMITYIbCHOTO U Ya-
CTOTHO-UMITYJIbCHOTO npeoOpazoBanus. L{udpossie
3allOMUHAOIIUE OCHILIOrpadbl, aHAIU3aTOPhI CIEK-
Tpa

OIIK-6

Oco0eHHOCTH N3MEPEHHH B TEIEKOMMYHUKALIUAX C
pa3HoM cpefoi pacnpocTpaHeHUs cCUrHainoB. M3mepe-
Hus xuttepa, BER, Tpaduka u npyrux BenuunH

4 ObecrieueHre eqUHCTBA
U3MEPEHUM.

Htoro

Cucrema nepenauun pazmepa eauani] OB padounm
CH. Dranonsl. [ToBepka u kanubposka CU.
KontponpsHas pabota Ha Temy "OOecnieueHue
€IMHCTBA U3MEPEHUN".

OIIK-6

Hroro

Hroro 3a cemectp

16

Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IIPEICTABICHbI B

9. CamocrosiTesibHasi padoTa

Tabimiie 9.1.
Ta6muia 9.1 — Buabl caMoCTOsITeIbHON paboThl, TPYAOEMKOCTh B (HOpMHUpPYEMbIe KOMIIETEHIHH
3 @]
= z £
: i
Buzael camocrostensHON S > 0
HazBanus pa3znenos ZF &5 @DopMbl KOHTPOJIS
paboTEI L s 2
X g =
Y o 2
= S
5 cemecTp
1 OcHoBbl MeTponiorun. | [loaroroBka K nmpakTuye- 2 | OIIK-6 KonTpomnpHas padora,
[Torpemnoctu CKHUM 3aHATUAM, CEMHUHA- Tect, Ox3ameH
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HU3MEPEHUM.

pam

[ToaroroBka Kk mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

CaMOCTOSTEIIEHOC H3yyc-

HHE TeM (BOIIPOCOB) TEOpE-

TUYECKOM YacTu Kypca

Hroro

2 O6paboTka pe3yabTaToB
WU3MEPEHUM.

[ToaroroBka k mpakTuue-
CKHM 3aHSITHSIM, CEMHHA-
pam

[TonroToBka k npaxkTuye-
CKHM 3aHSTHSAM, CEMHHA-
pam

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSM, CEMHUHA-
pam

OdopmieHre 0T4ETOB 0
nabopaTOpHBIM paboTam

HUroro

OIIK-6

KonrtponsHnas pabora, Ot-
4eT 10 JabopaTopHOH pa-
6ote, Tect, Dx3amen

3 MeTo/ibl M CpeicTBa
U3MepeHus PU3MIECKUX
BEJIMYMH. ABTOMATH3AIIHS
U3MEPECHUM.

[TonroToBka k npaxkTuye-
CKHM 3aHSTUSAM, CEMHHA-
pam

[ToaroroBka k mpakTuue-
CKHMM 3aHSITHSIM, CEMHUHA-
pam

CaMOCTOSTEIIFHOE n3ydce-

HHE TeM (BOIIPOCOB) TEOpe-

TUYECKOM YacTu Kypca

[IpopaboTka ITeKIIHOHHOTO
MaTepuana

OdopmiieHre OTYETOB 110
naboparopHbeIM paboTam

Hroro

OIIK-6

Kontponsnas padora, OT-
4eT 1o J1JabopaTopHOil pa-
oote, Tect, DK3aMeH

4 OOecnieueHue eIMHCTBA
HU3MEPECHUM.

[ToaroroBka Kk mpakTuue-
CKHMM 3aHSITHSIM, CEMHUHA-
pam

CamocTosTenbHOE U3yye-

HHE TeM (BOIIPOCOB) TEOpe-

TUYECKOM YacTH Kypca

[IpopaboTka IeKIIHOHHOTO
Marepuana

OdopmieHre 0TYETOB 10
nabopaToOpHBIM paboTam

Hroro

OIIK-6

Konrponrhnas pabora, Ot-
YeT 10 JIabopaTopHOil pa-
oote, Tect, DK3aMmeH

Hroro 3a CEMCECTP

36
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TlonaroroBka u caaya dK3a- 36 DK3aMeH
MeHa
Htoro 72
10. KypcoBasi padota (mpoekr)
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYalOIIUXCS

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — bamipHbIE OLIEGHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
o MaxkcuManbHbIN MaxkcuManibHBIN
DneMeHThl yueOHOit 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
IESITSIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI] cemecTpa
5 cemecTp

KonTponbhas pabota 10 10 5 25
OtyeTt no nabopaTopHO 16 24 40
pabote

Tect 5 5
Hroro makcumyM 3a nepu- 10 26 34 70
on

DK3aMeH 30
Hapacraromum ntorom 10 36 70 100

11.2. Ilepecyer 02/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecuet 0amIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpEACTaBeH B Tadymie 11.2.
Tabmuua 11.2 — [lepecueT 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
bayuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 4

Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3

< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6a/IOB B TPAJAULMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBIeH B TaOiuLe

}F;gﬁnua 11.3 — Ilepecuer cymMMbl OAJJIOB B TPAIUITHOHHYIO M MEXKTYHAPOJIHYIO OIICHKY
Hrorosas cymma 6aisos,
Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
HK3aMeH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (ouenb xoporiiio)
4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBineTBOpHUTENIBHO)
3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HoCpeAcTEeHHO)
2 (HeynOBJIETBOPUTEIBLHO) (HE Huxe 60 6annos F (HeynoBIEeTBOPUTENBHO)
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3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. Metposorus u 3JIeKTpopaMOU3MEPEHHUS B TENIEKOMMYHHUKAIIMOHHBIX CHCTeMax: YUeOHUK JUIs
By30B/ B.I. Hed€non u np. — M.: Beicmas mkomna, 2005. — 598 c.: uin. (B Oubnuoreke — 78 7k3.) (Hanuane
B Onbmmorexke TYCVYP - 78 3k3.)
2. Oryanko B.®. Metpomorus, cranmapTu3anus u ceptuduxanus: Yued. mocooue. — Tomck:
ToMckuii MEXBY30BCKUN LEHTP AUCTAHIIMOHHOTO oOpazoBanus, 2010. — 208c. (Hanmuumne B OUOIHOTEKE
TYCVYP - 62 3k3.)

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. DOpacroB B.E. Metposorus, cranmaptuzamus U ceptuduxanus: Yueb. mocobue. — Tomck:
N3n-Bo ToMcK. TOC. YH-Ta CUCTEM yIIp. U PAAUOINEKTPOHUKH, 2005. — 266 c. (Haymuue B 6udmmotexe TV -
CVP - 340 »k3.)

2. . 3akoH P® «O06 obecreyeHnn eauHCTBA M3MepeHuin» oT 26.06.2008 1. Nel102-D3. - [Dnek-
TPOHHBIN pecypc] - Pexxum nocryma: http://www.consultant.ru/document/cons_doc LAW 182748/, nara
obpamienus: 17.05.2018.

3. B.®.Otuanko, }0.B.Cpaposckuii, B.E.OpacTtoB. MeTponoruss u TEXHUYECKUE W3MEPEHUS:
VY4eb6. [Tocobue. — Tomck: M3a-Bo ToMck. Toc. yH-Ta cucTeM yIp. U paauodiekTrponuku, 2007, (Hamuane
B ouoimoteke TYCVYP - 15 3k3.)

4. . OpacroB B.E., Cunmopos 10.K., Otuanko B.®D. U3mepurenbHas TeXHUKA U TaTYUKA: Y4ueO-
Hoe MeToaudeckoe mocooue — Tomck: TMII/1O, 2004 — 158c. (Hanuuue B ondanoreke TYCVYP - 20 9k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs

1. Mertposorus U TEXHUYECKHE M3MEpEHHs: Y4eOHO-METOMUECKUN KOMIUICKT JJIsi HampasJie-
Hus 11.03.02 / Oryanko B.®. — Tomck: 2018. YuebHOE MeToandeckoe mocodbue CamocrosTensHas pado-
ta MwuTHU 11.03.02 wunbpokom PTD [Dnekrponuwii pecypc] - Pexum  nmocryna:
http://new.kcup.tusur.ru/library/metrologija-i-tehnicheskie-izmerenija, nata oopamenus: 17.05.2018.

2. Merponoruss U TEXHUYECKHE MU3MEpPEHHs: Y4eOHO-METOMUECKUN KOMILICKT JJIsi HampasJie-
Hus 11.03.02 / Otuanko B.®. — Tomck: 2018. YueObHoe meromudeckoe nmocobue Jlab. paboThl 1o AuCIH-
IUIMHAM ~ METPOJIOTUYECKOTO  MPOQHUIIs. [OnexTpoHHBIE  pecypc] - Pexum  pocrtyna:
http://new.kcup.tusur.ru/library/metrologija-i-tehnicheskie-izmerenija, nata oopamenus: 17.05.2018.

3. Merposiorus U TEXHUYECKHE M3MEPCHHS: YUeOHO-METOAMYCCKUI KOMIUICKT JUIsl HarpaBlie-
Hus 11.03.02 / Oryanko B.®. — Tomck: 2018. Yue6Hoe Meromuueckoe mocodue I[Ipakrnka MuTU
11.03.02 nH(pOKOM PT® [DneKTpoHHBIH pecypc] - Pexum JIOCTyIa:
http://new.kcup.tusur.ru/library/metrologija-i-tehnicheskie-izmerenija, nata oopamenus: 17.05.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
HHBAJIN/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM paboOThl 00ydaroluxcs
U3 YMCIIa JIML] C OFPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEJOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0POBbS U BOCIPUATHUS UHPOPMAIIIH.

J1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

JI1s1 JI1 ¢ HApYIIeHUsIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

JI1s1 1M1 ¢ HAapyLIEeHNsIMH OIIOPHO-ABUIaTeJILHOIO aNnapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IeyaTHoOU (opme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
1. http://new.kcup.tusur.ru/library
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2. https:/lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue TUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IIPOrPAMMHOMY 00ecrie4YeHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U IPOrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIOBBIX U MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOW aTTECTAI[UU HCITONIB3YeTCs yueOHas ayTuTOPHUS ¢ KOJTMYECTBOM TI0-
CaJIOYHBIX MeCT He MeHee 22-24, 006opyIoBaHHAs JOCKOM M CTaHAApTHOH y4ueOHOI mebenbro. MMeroTces
JIEMOHCTPAIIMOHHOE 000pPYIOBAaHUE U Y4eOHO-HATIIAIHBIE TTOCOOMsI, 00€CTIEUNBAOIINE TEMATHUECKUE HJI-
JIOCTPAIIMHU 10 JIEKIIMOHHBIM pa3JielaM TUCIUTUINHEI.

13.1.2. MaTepuaJIbHO-TeXHUYECKOE U MIPOrPAMMHOE o0ecnedyeHue JAJisi NPAKTHYECKUX 3aHA T

YueOHast aymuTopust

yueOHas ayuTopus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUMA, yueOHas ayIUTOpUs [Tl IPOBE -
JICHUS 3aHATUN NIPAKTUYECKOIo TUIMA, ydeOHas ayaAuTopus JUIsl IPOBEACHUS 3aHATUII CEMUHAPCKOro THIIA,
MOMEIIEHHE JIsl TPOBEICHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTaIlluu

634034, Tomckast obnacts, . Tomck, Bepumnuna ynuia, 1. 47, 202 ay.

Ornucanune UMerIIerocs 000pyI0BaHUS:

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- PaGouee mecto npenogaBarens.

[IporpamMmmHoe obecnieueHue He TpedyeTcs.

13.1.3. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHoOe odecrnedyeHue 1Jisl JIadopaTOpHbIX padoT
JlaGopaTopusi METPOJIOTUN M U3MEPUTEIBHON TEXHUKU
yueOHas ayuTopus Ui IPOBEACHUS 3aHATHI MPAKTUYECKOTO THUIIA
634034, Tomckas ob6macts, T. Tomck, Bepmnauna ynuua, a. 74, 212 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUS:
- Ocnorpad ananorossiit pupmsl INSTEK (4 mmt.);
- Ocmmnorpad nudposoit INSTEK;
- 'enepatop curnanos tuna I'3 (2 mr.);
- I'eneparop curnanos tuna I'S (5 mrt.);
- Yactotomep nudponoii U3-34;
- MunnusonsTMeTp B3-38 (2 miT.);
- Usmepurens nodpotHoctu E9-4;
- Usmeputens noopotHocTH E4-4;
- U3meputens E12-1(A);
- U3mepurens E12-1;
- Hactoromep Y3-44 (4 wr.);
- Usmeputens RLC (2 mT.);
- U3mepurens E7-21;
- Amniepmetp-BosbT™MeTp-oMMeTp ABO-5M (3 mT.);
- Moct P329 (2 mt.);
- Bomet™meTp cepun M (6 mT.);
- MUcTouHuK UTaHUS TTOCTOSHHOTO TOKA (5 IMIT.);
- MlcTOYHMK TUTaHUS TTIOCTOSITHHOTO TOKA MIPOTPAMMHUPYEMBIH (2 1IIT.);
- Marasus conpotuBienuit (3 mir.);
- ['anpBanoMeTp;
- BomstmeTrp @-204/1 (B makere, 2 mT.);
- ®azometp cepun D2 (4 mrT.);
- 'enepatop-uactotomep AHP-1001;
- [TorentmomeTp II1-63 (3 mT.);
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- Henurens nanpsbxenus JAH-1;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON PadoThI
s camocTosTeNnbHOM pabOThl HCMONB3YIOTCA yYeOHblE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmetiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmanna ynmuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 aya.

CoctaB 000pyI0BaHUSA:

- yueOHast MmebOerb;

- koMnbroTepsl ki1acca He Huke [IDBM INTEL Celeron D336 2.8 T, - 5 wiT.;

- KOMIBIOTEPHI MOJKIIOUYEHbI K ceTh «/HTepHeT» U 00ecrneynBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dbopMaLnoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[Tepedens nporpaMMHOro obecredeHus:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MatepuajbHO-TeXHHYeCKOe o0ecniedeHre TUCHUTIIUHBI IS JIUI C OTPAHUYeHHBIMH
BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIN/10B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS U WHBAJIUIaMHU
OCYILIECTBIISETCS C UCIOIb30BAHUEM CPEJCTB 00ydeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYEHUS.

[Tpu 3aHATHAX ¢ 00yUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [IPEeTyCMOTPEHO UCIOIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUUYECKUX CPEACTB IpueMa/mepena-
yl yueOHOI nH(OpMaLuy B JOCTYNHBIX (pOpMax, MOOMIIbHOM cUCTEMBI MIPenoAaBaHus sl 00ydarouxcs
C MHBAJIUJAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM cHCTEMBbI. YueOHas ayTuTopusi, B KOTOPOW 3aHUMAIOTCS
oOyyaroniyecsi ¢ HapylleHUEM cllyxa, 000py/l0BaHa KOMIIBIOTEPHON TEXHHUKOM, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOMU, SJIEKTPOHHOMU JOCKOU, MYJIbTUMEAUMUHONU CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYyUYAIOLIUMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPEyCMOTPEHO UCIIOJIb30BaHUE B
JIEKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX OOBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJaifjla Ha 3KpaHe) MpU IOMOIIY BUCOYBEITUUUTENEH JIJ1s1 KOM(POPTHOrO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPaTa HCIOJIb-
3YIOTCS aJIbTepHAaTUBHbIE YCTPOMCTBA BBOAA HH(OPMAIIUKU U IpYTHe TEXHUUECKHUE CPe/ICTBA IpreMa/mepe-
Jau yuyeOHOM MHpOpMaluy B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbl OOyUeHUs JUIs JIoJel ¢ UHBaA-
JUIHOCTBIO.

14. OneHoYHbIE MATEPHAJIBI M METOAUYECKHE PEKOMEHIAIMN 110 OPraHu3alu U3yYeHUs!
JUCHUILINHBI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U METOUYECKHE PEKOMEHAIlUN
st otieHKH cTeneHu c(hOPMUPOBAHHOCTH U YPOBHSI OCBOCHHSI 3aKPEIUICHHBIX 32 AUCIMILTUHON
KOMIIETEHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBbIe 3a1aHUA
1). Uto Takoe cpencTBO U3MEPEHUIt
TEXHUYECKOE CPEACTBO , IPEIHA3HAYECHHOE I H3MEPEHUI
JJIEKTPOHHOE TEXHUYECKOE CPEICTBO
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TexHn4ecKoe CpeCTBO MM KOMIUIEKC TEXHHUECKUX CPEICTB it 00paboTKM U3MEPHUTEIbHOMN MH-
dbopmanuu

2). MeTtomom u3MepeHus Ha3bIBaeTCS

COBOKYIIHOCTb IIPUEMOB CPAaBHEHUS U3MEPSEMOM BEJIMUHHBI C €€ CIUHULICH

COBOKYIMHOCTh TPHEMOB HCIOJB30BaHUS TPH H3MEPEHUU (PU3NYECKOTo SBICHUS, HA KOTOPOM
OCHOBAHO M3MEpPEHUE

COBOKYIMHOCTbH JICUCTBHI MO0 00CCTICYUCHHUIO B3aMMOJICHCTBUS CPEACTBA U3MEPEHUS C 0O BEKTOM

3). Cucremarnueckasi OrpeIrHoOCTb, ITO

MOrpCIHOCTb, KOTOpad OCTACTCA HEU3MEHHOU WIN 3aKOHOMCPHO U3MCHACTCA IMPU IMMOBTOPHBIX HU3-
MEPEHUSIX OJJHOU U TOH k€ BETMYMHBI B OIMHAKOBBIX YCIOBUAX

MNOrpCHOCTh, BEJIMUNHA KOTOpOfI CYIICCTBCHHO MPCBOCXOAUT BCIMYHNHY IMOTPCIIHOCTH, OGyCJ'IOB-
JICHHYIO YCIIOBUSIMU 3KCIIEpUMEHTA

MOrpCHOCTb UBMCPCHU A, KOTId U3MEPACMas BCINUYNHA HC U3MCHACTCA BO BpCMCHU

MOTPEIIHOCTb, KOTOpasi HE 3aBUCUT OT U3MEPSIEMOI BEIUYNHBI

4). OcnoBnas norpemrHocth CU, 310

norpemwtHocTh CU B peanbHBIX YCIOBHAX IKCILTyaTalluu

norperrHocTh CU 1ipu HOpMaIbHBIX YCIOBHSIX IKCILTyaTalluH

HOFpGIHHOCTI: CI/I, BO3HHUKAKOIIas1 n3-3a UIBMCHCHU S HBMGPHGMOﬁ BCIIMYNHBI BO BpeMeHI/I

norpemHocTh CH, BO3HUKarOIIas M3-3a BBIXOAA KAKOW-TMOO BIMSIONIEH BEIMYUHBI 32 HOPMAJIb-
HBIC I”paHI/II_U:I

5). Cny4aiiHasi IOTPEIIHOCTB, 3TO

HOrPEIIHOCTb, KOTOPAst 3aBUCUT OT 3Ha4EHUs (pa3Mepa) U3MepseMOoi BETMUMHbI

MOTPELIHOCTb, KOTOPAasi MIPU NOBTOPHBIX M3MEPEHUSIX OJHOM WM TOH k€ BEIMYMHBI B OJMHAKOBBIX
YCIOBHSAX MOXKET U3MEHSATHCS 110 BETMUUHE U TI0 3HAKY

HOTPEIIHOCTh U3MEPEHUs 00YCIOBICHHAs U3MEHEHNEM H3MEPsIeMOi BETMUMHBI BO BPEMEHHU

6). HononuurensHas norpemHocts CU, 1o

norpemHocTs CU, BO3HUKarONIas U3-3a U3MEHEHUSI U3MEPSEMON BETMYMHBI BO BPEMEHH

norpemHocTs CU, BO3HUKAIOIIAs U3-32 BBIXOJA KAKOW-TMOO BIUSIOIIEH BEJIWYHMHBI 32 HOPMab-
HbIE TPaHULIbI

norpemwtHocTs CU npu HOpMaJIbHBIX YCIOBUSAX SKCIUTyaTalluK

norpemtHocT CU B peanbHBIX YCIOBHSX SKCILTyaTalluu

7). BenmnumHa nomnpaBKy, BHOCUMOM B Pe3yJbTaT U3MEPEHHsI paBHA
BEJIMYMHE CIIy4allHOM COCTABJIAIOLICH MOTPEIIHOCTH

BEJIMYMHE CUCTEMATHYECKON COCTABIISIONIEH TOTPEITHOCTH
BEJIMYMHE MOJHOM MOTPEIIHOCTU NU3MEPEHUS

8). [Ipu m3mMepeHNn HaIpsKEHUST MIJTUBOJIBTMETP Kitacca TouHoCcTH 1,0 ¢ mpeaenom mkansr 100
MB noxkazan 50 MB. OnpenenuTs NOrpeniHocTs U3MEPEHUS

.0,5MB

1,0 MB

2,0 MB

9). Ilpu n3mepennn emroctu uameputenb RLC kmacca Tounoctu 2,0/0,5 ¢ npeaenom u3mMepeHus
160 n® nokazan 80 n®. OnpenenuTs NOrPeIIHOCTb U3MEPEHHUSL.

4 n®

1,6 n®

2 nd
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3 nd

10). Yemy paBHa abCOIIOTHASI TOTPELTHOCTH AUCKPETHOCTH LU(PPOBOTO U3MEPUTEIHLHOTO IPUOOpa
C pazpemraronieit cnocoOHOCThI0O AXKB

AXKB

AXxBN6

AXkB/N12

11). IIpu n3mepenuu pazHoctu ¢a3 curraioB ¢azomerp ¢ npeaenom mkansl 180° mokazan 135°.
M3 macnopTHBIX JaHHBIX MPUOOpa M3BECTHO, YTO OCHOBHAS MOIPEIIHOCTh cocTaBideT +1 % ot npenena
mkansl + 1°. Onpenenuts NorpeHoCTb U3MEPEHUS

1,8°

2,8°

2,35°

2,5

12). [Ipu KOCBEHHOM M3MEPEHHU COMPOTUBIICHUS B COOTBETCTBUU ¢ 3akoHOM Oma R=U/I momyye-
no U= (30+0,4) B, 1=(0,1+0,001) A. Onpenenuth pe3ynbTaT 1 MAaKCUMAJIbHYIO TOTPEITHOCTh H3MEPEHUS

. 300 OmMm; 5,5 Om

300 Om; 7,0 Om

300 Om; 6,3 Om

3000mMm; 4,3 Om

13). Ecniu npencrout naMeputs Hanpsbxkenue 220 B ¢ norpemHocTsio He npeBslatonieit +1 %, to
JUTSL OTOM TIETM HEOOXOIMMO B3SITh BOJBTMETD ¢ mipeaesiom mkaibl 300 B u kimacca TouHOCTH

1,0/0,5

1,5

0,6

1,0

14). B yem cyTb paboOTHI CPEICTB M3MEPEHHMS, MOCTPOSCHHBIX MO METOIY YPaBHOBEUIHMBAIOIIETO
npeoOpa3oBaHus

MIPOU3BOIUTCS CPABHEHUE N3MEPSIEMON BEJIMUMHBI C U3BECTHON 00pa3IoBOM BEIMUMHOM, CO31aBa-
eMoHi 11enbio 00paTHOH CBsI3U nprbdopa

noclieZioBaTeNibHas JIMHEIKa U3MEPUTENbHBIX Mpeo0pa3oBarTesiell BHIMOMHACT HaJ U3MEpsieMOl Be-
JTUYUHOM OoTepanuu, HeOOXOAUMEBIE NS TIOTYYCHHS Pe3yabTaTa

pe3yabTaT U3MEPEHUsI TIOIYYaloT IPU CIeNUaIbHOM MporpaMMHON 00paboTKe TUCKPETHBIX BHIOO-
POK U3MEPSEMON BETUUNHBI

15). Kak paboTaror un¢poBble U3MEPHUTEIH PA3TMYHBIX (PU3UUECKUX BEIUYMH , UCTIONb3YIOIINE
METO/] BPeMs-MMITYJILCHOTO Pe0Opa3oBaHUs

u3MepsieMasi BeJIMUUHa Mpeodpa3yeTcst B YaCTOTY CUCTHBIX UMITYJIHCOB M MOJICUUTHIBACTCS YHCIIO
3TUX UMITYJIbCOB, BOLIE/IINX B N3BECTHBIM HHTEPBAI BPEMCHH

u3MepsieMasi BeJIMUMHa Ipeodpa3yeTcst B MHTEpBaJl BPEMEHH, HHTEPBaJl 3aIll0JIHSAETCS] BBICOKOCTA-
OMJIBHBIMU CYETHBIMH MMITYJIECAMH, YUCIIO KOTOPBIX MOJCYUTHIBACTCS

u3MepsieMasl BeIMYMHA TpeoOpa3yercss B UIMTENBHOCTh MMITYJIbCOB M ITOJICUUTBHIBACTCS YHCIIO
3THUX UMITYJIbCOB, BOLIEIINX B N3BECTHBIM HHTEPBAI BPEMCHH

16). bnok B cTpykTypHO# cxeme mudpoBoro uamepurenbHoro npudopa (LIUIT), onpenensromuii
€ro CYIIHOCTh Ha3bIBACTCSI

YCTPONCTBOM YIPABJICHUS

U(PPOBBIM OTCUETHBIM YCTPOUCTBOM

aHajoro-nu(poBeIM Ipeodpa3zoBaTesieM
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YCTPOMCTBOM CPaBHEHUS

17). PebnextomeTp:

OTIPEIEIISICT XapaKTEPUCTHKH [UKUTTEPA B TEICKOMMYHHKAIIUSIX

OTIpe/ieTIsieT PacCTOSIHUE 0 HEOTHOPOTHOCTEH U BUJ HEOJHOPOJHOCTEH B KaOCIbHBIX TEICKOMMY -
HUKAIHSIX

OTIpeJIeIIeT XapaKTePUCTHKH MOITYJIALIMU CUTHAJIOB B PaIu03(UPHBIX TEICKOMMYHHKAIIUAX

OTIpEIeIISIeT BEeTMYNHY TpaHKa B TEICKOMMYHHUKAIASIX

18). ITpunmun neicTBus UGPOBOTO YaCTOTOMEPA

MOJICYET MOMEHTOB TEPEX0/Ia U3MEPSEMOT0 CUTHAJIA Yepe3 HOJb 32 M3BECTHBIM HHTEPBAI BPEMEHH

BBIJICJICHHE KojieOaTeIbHOM crucTeMoi ((priibTpoM) IepBoil TapMOHUKHU MpeodpazoBanmst Dypre OT
U3MepsseOMOro curHaia

MOJICUET YKCIa MEPUO0B U3MEPSEMOT0 CUTHANIA 32 U3BECTHBIN HHTEPBAJl BpEMEHH

19). IToBepka padounx CU, 3to0:

COBOKYITHOCTbH onepaum‘/'l, BBITIOJIHACMBIX C LECJIBIO MMOATBCPKACHUSA COOTBECTCTBUS Cu MCTPOJIOTH -
YECKUM TpeOOBaHUAM

COBOKYITHOCTb onepauuﬁ, BBIITOJIHACMBIX C LCJIBIO OIMPCACIICHUA IICI\/'ICTBI/ITGHBHBIX 3HAYCHUU MET-
posiornyeckux xapakrepuctuk C1U

COBOKYITHOCTb onepaunﬁ, BBITIOJIHACMBIX C LCJIBIO MMOATBCPIKACHUA COOTBCTCTBUA Cu Tpe6OBaHI/I-
SIM TEXHUYECKUX PErJIaMEHTOB

20). B cdepax rocymapcTBeHHOTO peryaupoBanus obecrneueHnus enuHcTtBa usmepenuit (I'POEN)
MOTYT IPUMEHSITHCS

tosnbko CU , mpomieaiirie noBepKy

tonbko CU, mpoieamnie kaauOpoBKy

CH, npomureainme win MOBEPKY, WK KaTHOPOBKY

CH, nporeiime mpoueaypy yTBEp KISHUS THITA

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI
OK3AMEHAILIMOHHBIE BOITPOCHI
1o AucuuIuinHe «MeTponorus u Texuuueckue uamepenus» (MuTH).
bakanaBpsbl.

1. Knaccudukauus nuzmepenuil. iamepenus npsimble, KOCBEHHbIE, COBMECTHBIE U COBOKYIIHBIE.

2. Kinaccugukanusa meronos uzmepenus ®B. Metos HenocpencTBEHHOM OLEHKU U METOJ] CpaBHE-
HUS C MEPOM.

3. Knaccuduxkanus cpeacts usmepenuil. Ix xapakTepucTHKU.

4. Knaccugukanus norpemHoctei.

5. CucremaTuyeckue NorpemHocTy. MeToapl 0OOHapyKEeHUs, METO/IbI UCKIIFOUEHMS.

6. CiyuaiiHble IOTPEIIHOCTH. 3aKOHBI PACTIPEAEIEHUS, TOUECUYHBIE OLICHKH.

7. CTaTucTUYECKHE OLIEHKH CIydalHBIX norpemuocteil. OnpeeneHue J0BEPUTEIbHOTO HHTEPBa-
J1a TIOTPEIIHOCTEM.

8. [IpaBuia cyMMHpOBaHUS MOTPEUTHOCTEN (HEUCKITIOUEHHBIE OCTATKH CUCTEMATHUECKUX TOTPEI-
HOCTEH U CilydaiiHble MOTPEIIHOCTH).

9. HNorpewmnocTtu cpencts usmepenust (CU), Buasl ux HopMupoBanus. OO6paboTka pe3ynbTaToB
IPSIMBIX OHOKPATHBIX U3MEPEHUM.

10. Onpenenenue pe3yabTara U MOrPENIHOCTH KOCBEHHBIX U3MEPEHUI.

11. O6paboTka pe3yabTaToB MPSIMBIX MHOTOKPATHBIX PaBHOTOYHBIX M3MepeHHi. Mnentuduxanus
3aKOHA pacnpeneneHus cirydyaiHon BenuunHbl. Kpurepuii Ilupcona.

12. Knaccudpukanus nudpoBbIX U3MEPHUTENbHBIX YCTPOHCTB. OCHOBHBIE XapaKTEePUCTUKH 1M (po-
BBIX YCTPOWCTB.

13. BonpT™MeTpBI IOCTOSSHHOTO HanpsikeHus. KomneHcaTopsl.
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14. BoasT™meTpsl nepeMeHHoro HanpspkeHus. Kiaccudukanus. O600mEHHbIE CTPYKTYpHBIE CXe-
Mbl. BBl 1€TEKTOPOB.

15. Bnustaue hopMbl KpUBOH HaNPsHKEHUS HA TTOKa3aHHsI BOJIETMETPOB IIEPEMEHHOTO TOKA.

16. IlucdpoBbie BOIBTMETPHI C BPEMSI-UMITYJILCHBIM IIPEOOpa30BaHUEM.

17. HudpoBsie BOIBTMETPHI, UCTIONIB3YIOIINE METO/] TBOWHOTO UHTETPUPOBAHHUSL.

18. I{ucdpoBbic HHTETPUPYIOIINE BOIBTMETPHI (C YACTOTHO UMITYJIHCHBIM IMPEOOPa30BAHUEM).

19. HudpoBsie BOILTMETPHI yPAaBHOBEUIMBAOLIETO TPe0Opa3oBaHUsL.

20. CtpykTypa ¥ IPHUHIUN JACHUCTBUS YHUBEPCAIHHOTO 3JIEKTPOHHOTO ociuiuiorpada. OCHOBHBIC
XapaKTepUCTUKU ocuuiuiorpada.

21. Ocuumnorpaguvyeckue METOIbl H3MEPEHHS MTapaMeTPOB CUTHAIOB. [lorpemHocTr u3mMepeHuil.

22. lu¢poBbie 3a1IOMUHAIONINE OCIMIIIOrpadBbl.

23. Hudposeie yacroToMepsl. 3MepeHne BpeMEHHBIX HHTEPBAJIOB.

24. Hudpossie (ha3oMeTphl ¢ BpeMs- HMITYJIbCHBIM ITPEOOpa30BaHUEM.

25. MocToBBIE METOMIBI U3MEPEHUs MapaMeTpoB 1ieneil. Bumbl mocTtoB. X ocobennoctu. O6mactu
IIPUMEHEHUS.

26. ludposbie m3MepuTenn mapaMeTpoB Lenel (C mpeaBapuTeIbHBIM MPeoOpa3oBaHUEM Tapa-
MeTpa B HaNpsDKEHHE, C BPEMSA-UMITYJILCHBIM IpeoOpa3oBaHUEM, C MPUMEHEHHEM METOa aMIlepMeTpa-
BOJIBTMETPA).

27. IlanOopamMHbI€ U3MEPUTETHN AMILIUTYIHO-YaCTOTHBIX XapaKTEPUCTHK LIETIEH.

28. 3mepenne MOIITHOCTH CUTHAJIOB (B ToM ymcie Ha CBY).

29. AHanu3 CHeKTpa CUrHaJIOB (IIOCJIENOBATENIbHBIN, MapayieNbHbI aHAJIN3, BBIYUCIUTEIbHbBIE
aHaJM3aTOPhI CTIEKTPa)

30. M3mepeHus: B TEJICKOMMYHHMKALIMOHHBIX CHCTEMax € 3JeKTpuueckuM kadenem. Knaccuduka-
sl U3MEPEHUH, U3MEpsIeMbIe XapaKTePUCTUKU, U3MEPUTEIbHAS TEXHHUKA.

31. V3mepeHus B TeIEKOMMYHHUKAIIMOHHBIX CHCTEMax ¢ onThdeckuMm Kabdenem. Knaccudukarms
U3MEPEHUH, U3MepsieMble XapaKTEPUCTUKHU, U3MEPUTENIbHAS TEXHUKA.

32. Usmepenust B paguodUpHBIX TEJICKOMMYHHMKALIMOHHBIX cucTeMax. Kiaccudukanus nzmepe-
HUI, U3MepsieMble XapaKTePUCTUKHU, U3MEPUTENbHAS TEXHUKA.

33. ABTomaru3anys u3MepeHuit: Mukponpoueccopusie CH, nHhopMaimoHHO-U3MEPUTEIbHbBIE CH-
CTEMBI.

34. Metponoruueckoe obecrieuenne usmepenuid (MO). Merponorudeckue ciyxObl rocynap-
CTBEHHBIX OPTaHOB yNpaBJICHUS U I0pUIndecKkux aul. CocTas, 3a/1a4u, OJTHOMOYHS CIIYXKO.

35. OcHoBHBIE NOJ0KeHUs 3aKkoHa PO «O0 obecnieueHnu equHcTBa M3MepeHuin». Cdepsl aesrerns-
HOCTH, B KOTOPBIX INPUMEHSETCA T'OCYIApPCTBEHHOE PETYIMPOBaHUE OOECIEUeHUs €IMHCTBA MU3MEpPEHHH
(I'POEN).

36. ®opmbI TOCYIapCTBEHHOTO peryaupoBanus oodecnieuenus equHcTsa usmepenuit (F'POEN). Ux
KpaTKasi XapaKTepHUCTHKA.

37. Cucrema niepegauu pazmepoB eauuauil @B pabounm CH. DTanoHbl, TOBEPOYHBIE CXEMBI.

38. IoBepka u kanubpoBka CH.

14.1.3. Tembl KOHTPOJILHBIX pPadoT
OcHoBbI 00ecrieueHus eIMHCTBA U3MEPEHUN
Meronuueckue cucTeMaTi4eckue NorpeHocTy. MacirabHble mpeodpazoBaresu
O0paboTka pe3ynbTaToB NPSIMbIX OJIHOKPATHBIX U3MEPEHUN
O06paboTka pe3yIbTaTOB MHOTOKPATHBIX PABHOTOYHBIX HU3MEPEHUI
O6paboTka pe3yabTaTOB KOCBEHHBIX U3MEPECHHI

14.1.4. Tembl 1a00paTOpHBIX padoT
W3mepeHne peakTUBHBIX MapaMeTPOB AIEKTPUUECKUX ETel Pe30HAHCHBIMU METOIAMH.
[TpumeHeHre 3NIeKTPOHHOTO ocuuIIorpada s ucCaeI0BaHus JIEKTPUUECKUX CUTHAJIOB
HccnenoBanue BOJIBTMETPA C BPEMS-UMITYJILCHBIM MPEOOPa30BaHUEM.
IToBepka cpeACTB U3MEPEHU.
N3mepenue pazHocTH Pas.

14.1.5. TemMbl caMOCTOSITENTLHON PabOTHI
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1). O6ecnieuenune equacTBa M3Mepenuit (chepsl 'POEU, dopmer [POEU; o6s3aTenbHBIC TpeOO-
BaHMs K usMepenusm, CU, srtanonam, enunnnam ®B; MeTponorndeckue ciry>kObl; OCHOBBI METPO-JIOTH -
YeCKOro o0ecreueHus N3MEPECHH )

2). Cucrema BocnpousBeneHus enuuun @B u mepenaun ux pasmMepoB pabOYMM CpEICTBAM H3-
MEpEHUs; STaJIOHbl; IOBEPOUHBIE CXEMBI; MOBEpKa U Kanuoposka CU

3).Enununer ®B. Mexaynapoanas cucreMa enunul (cucrema CH).

4).ABTOMAaTH3aIIUS U3MEPCHUIA.

5).2nexkTpoMexaHn4eCKie N3MEPUTENbHBIE TPUOOPHI.

6).CemuypoBHEBasi MOJIEJIb B3aUMOACHCTBHUS OTKPBITHIX CUCTEM

7)Knaccudpukanus n3MepeHuil B TeJIEKOMMYHUKAIUSIX

8). I'mazkoBas quarpamma, quarpamMmma COCTOSTHUN

9). Metoap! u anmnaparypa uisi U3MEPEHNs XapaKTEPUCTUK TEJIEKOMMYHHUKALMN C pa3HOW cpe-10i
pacrpoCTpaHEHUs CUTHaJIa

14.2. TpeOoBaHus K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
s aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI TOTOTHH -
TEJIbHBIC OLIEHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuua 14 — JlononHUTENbHBIE MaTepHallbl OLIEHWBAHUS ISl JIUI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU
310POBbsI 1 HUHBAIUIOB

Kareropun Bunbl 10NOAHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJISI U OLIEHKU
00y4JaroLIXCsl MaTepHasoB pe3ynbTaToB 00y4eHUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOTHI

C napyueHusmMu
ciyxa

[IpenMy111eCTBEHHO MMCHMEHHAs
IIPOBEPKa

C nmapymenussimu | CobecesioBaHHe 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO YCTHas MPOBEpKa

3peHus OTIPOC IO TEPMUHAM (MHIMBUAYATIBHO)
C HapyuieHus MU Pemienne AuCTaHIIMOHHBIX TECTOB,
OTIOPHO- KOHTPOIbHBIC Pa0OTHI, MUCbMEHHbIE | [IpenMylnecTBeHHO AUCTaHIIMOHHBIMU
ABUTATCIIBHOT'O CaMOCTOATCIIBHBIC pa60TI)I, BOIIPOCHI K METOaaMU
ammapata 3a4ery
C orpannuenusiMu 1o | TecTbl, MUCbMEHHBIE CAMOCTOSATEIbHBIE [IpenmyiiecTBEHHO MPOBEPKA
OO0IIEeMeTUITTHCKIM paboThI, BOTIPOCHI K 34Ty, METO/IaMH UCXOJISl U3 COCTOSHHUS
IIOKa3aHUusIM KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI o6yan0merocsl Ha MOMCHT IIPOBCPKU

14.3. MeTroauyeckue peKOMEHIAUMH 110 OLEHOYHBIM MATEepPHaIaM JIsl JIUL € OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMATPHUBACTCS JI0-
cTynHas (hopMma Mpe0CTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 33/1aHUS BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUsl C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jluam ¢ OrpaHMYeHHBIMH BO3MOXHOCTSIMU 3/I0pOBbsI M MHBAJIMJAM YBEIMUYUBAETCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakuxX 00y4aromuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Hast (popMa MpeoCTaBICHHs OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- MUCbMEHHO Ha OyMmare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710PO-
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Bbsl M1 MHBAIMJOB M0 JUCLUIUIMHE MpeIyCcMaTpUBAET MpeAocTaBiIeHue nHpopmManuu B Gopmax, aJanTH -
POBaHHBIX K OTPAHUYCHUSM X 370POBBS i BOCTIPUATHS HHPOPMAIINH:

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

[Tpy HEOOXOMUMOCTH /IS JIUI] C OTPAHUYCHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbS 1 MHBAJIUIOB TIPOIIE-
Jlypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOUTHCS B HECKOIBKO ATAIOB.
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