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1. ObLLIAA XAPAKTEPUCTHUKA PABOYEN ITPOI'PAMMbI YUEBHOM JANCHUTTIIMHBI
OI1.07 «MeTpoJIOorus M 3JIEKTPOTeXHHYECKHe H3MepeHM s

1.1. MecTo IMCHUIINHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/IbHOH MPOrpaMMBbl:

VYyeOHas aucuuIuiMHa «MeTpoJioTus U 3JIEKTPOTEXHUUECKUE H3MEPEHMSI» SBISETCS
00s13aTeNIbHON  YacThio  OOMmIENTPO()ECCHOHANBHOTO IHMKJIA OCHOBHOW 0Opa3oBaTelIbHOM
nporpamMmbl B cootBeTcTBUU ¢ @I'OC CIIO no cnenuanbHocTy no criequanbHocTH 09.02.01
KoMmmbroTepHbie CUCTEMBI M KOMILJIEKCHI.

Ocoboe 3HaveHHe TUCIUIUIMHA uMeeT nipu ¢opmupoBanuu u pazsutun 1K 3.1, T1K 3.2, OK.01,

0OK.02.
1.2. lleanb ¥ NJIAHUPYEMbIe Pe3yJabTAThI 0CBOEHUS TUCHMIIIMHBI:
B pamkax nporpaMMbl y4eOHOM TUCITUIUIMHBI 00YYarOIIMMUCS OCBAMBAIOTCS YMEHUS U 3HAHMSI
Kop IIK, OK YMmenus 3HaHug
OK.01, Yl xkmaccuuImpoBaTh OCHOBHEIE 31 1 ocHOBHBIC TOHATHUS 00 U3MEPEHUIX
0OK.02, CpeicTBa U3MEpPEHU 1 eUHAUIAX GU3MISCKUX BEITHINH
IIK 3.1,
MK3.2 Y12 npuMeHsATh OCHOBHBIE METOBI U 312 OCHOBHEIE BUIBI CPENICTB H3MEPECHUM
MIPUHIIMITBI U3MEPEHUS 1 UX KJaccu(HKaimmo
Y13 npuMeHSATh METOIBI U CPEICTBA 313 METpONIOTrHIECKIE TIOKa3aTeIN
o0OecIieueHus eIMHCTBA U TOYHOCTH CPENCTB U3MEPEHUN
HU3MEpEHU

314 BUIBI U CITOCOOBI OTIPEICICHIS
Y4 npuMeHSTh aHAJIOTOBEIC U MOTPEIIHOCTH U3MEPEHUI
¢ POBEIE H3MEPUTETHHBIC TPHUOOPHI,

H3MEpUTENTbHBIE TeHePaTOPhI 3A5 npuHIMN AeHCTBIA NPHOOPOB

(hopMHUpOBaHUS CTaHIAPTHBIX
W3MEPUTETHHBIX CUTHAIIOB

316 BIUSHIE U3MEPUTEIBHBIX PHOOPOB
Ha TOYHOCTh U3MEPEHUMN

317 MeTonbl U CriocoObI aBTOMAaTH3aL[UHA
W3MEPEeHN TOKa, HANPSKEHS U
MOIIIHOCTH




1.2 Tlepeuennb yueOHBIX U3IaAHMIi, TONOJTHUTEILHOM JIUTEPATYPHI, HHTEPHET-PECYPCOB
1.2.1. OcHOoBHBIE TEYATHBIE U3TAHUS

1. Jlupunu, U.M.Crannaptu3aius, METPOJIOTHS U MTOATBEPKICHNE COOTBETCTBUS: YICOHUK
U TPaKTUKy Uil CpeaHero mnpodeccuoHaimbHoro oodpaszoBanus / U.M. Jlupuua. — 14-e u3n.,
nepepad. u gom. — MockBa: M3parensctBo Jlanb, 2021. — 423 c. — (Ilpodeccuonanbroe
oOpa3oBaHUe)

2. lummapés, B.FO.Metposorusi, cranmapTus3anus, CepTUGUKAIMSI M TEXHUIECKOE
peryIMpoBaHUE: YICOHUK IS CTYI. YupexkaeHui cpen. npod. oopazosanus / B.1O. Ilummapés.
— 9-e m31., crep. — M.: U3narensckuii ieHTp «Akagemus», 2018. — 320 c.

1.2.2 OcHoOBHBIE )JIEKTPOHHbIE H3IAHUS

1. Xoponsckuii, B. . DkcruyaTtaius 35eKTpooOopy1oBanus : yueOHoe nocodue s cro / B. S1.
Xoponbckuii, M. A. Tapanos, B. H. Illemskun. — 3-¢ u3a., crep. — Cankr-IlerepOypr : Jlanb, 2023. —
268 c. — ISBN 978-5-507-45810-3. — Tekct : anekTpoHHBIH // JlaHb : ANEKTPOHHO-OMONMHMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/284081

2. IOpacoBa, H. B. Merpornorus u TexHu4eckue uzmepenus. JlabopatopHblil MpakTUKYM : yaeOHOE
nocobue st cno / H. B. KOpacosa, T. B. [omsixkoBa, B. M. Kunypos. — 3-e u3n., crep. — CaHKT-
[erepOypr : Jlanb, 2022. — 188 ¢. — ISBN 978-5-8114-9998-4. — Tekcr : ayekTpoHHbIH // JlaHp :
3NIeKTpOHHO-OubmHoTeunas cucrema. — URL: https://e.lanbook.com/book/202199

3. boponuna, E. A. JlabopatopHbie paboThI IO METPOJIOTHH : y4eOHO-METOINIECKOE TTOCOOHE st
cio/ E. A. Bopoauna. — Cankrt-IlerepOypr : Jlans, 2023. — 40 ¢. — ISBN 978-5-507-45201-9. — TekcT

3JIEKTPOHHBIH // Jlanp : 3JICKTPOHHO-OMOINOTEUHAS cucrema. — URL:

https://e.lanbook.com/book/292847

4, CvmumpuoB, 0. A. KoHTpoimb ¥ METPOJOTHYECKOE OOCECICUEHHUE CPEACTB U CHCTEM
aBroMatu3anud. OCHOBBI METPOJIOTHHM U aBTOMATH3alMK : ydeOHoe mocodue mist cro / FO. A. CMUpPHOB.
— 2-¢ m31., crep. — Cankr-IlerepOypr : Jlanb, 2022. — 240 c. — ISBN 978-5-8114-9177-3. — Texkcr :
SIIEKTPOHHBIH // JIaHb : 37eKTpoHHO-0noOmoTeunas cucrema. — URL: https://e.lanbook.com/book/187784

1.2.3. /lonoHuTEIbHbIE HCTOYHHKH

1. I'ozmena, T. B. IIpoekTupoBanre nHGOpMAMOHHBIX cucTeM. CTaHmapTH3aIlus, TEXHUIECKOE
TOKYMEHTHpOBaHIe HH()OPMAITMOHHBIX CUCTEM : yaeOHoe mocodue mis crio/ T. B. I'Boznesa, b. A. bammon.
— 2-e u3a., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 216 ¢. — ISBN 978-5-8114-8414-0. — Tekcr :
3NIEKTPOHHBIH // JIaHsb : anekTpoHHO-0nbmuoTeynas cucrema. — URL: https://e.lanbook.com/book/176672

2. CwmmpuoB, 0. A. KouTpomp u MeTpomorndeckoe oOecliedeHne CpPEICTB U CHCTEM
aBToMaTu3anuu. TexHnuyeckne u3Mepenus u npuoopsl / 0. A. CmupuoB. — Cankrt-IlerepOypr : Jlans,
2020. — 252 c. — ISBN 978-5-8114-3938-6. — Tekct : anekTpoHHBIH // JlaHB : 37MEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/148216


https://e.lanbook.com/book/284081

2. Kommiekt KUM u1s1 TeKyiero KOHTpoJist
2.1. Opranm3anusi TeKylero KOHTpOoJisi ycreBaeMoCTH
Pa3znen 1 OcHoBHBIEC cBeAeHUSI 00 U3MEPEHUAX

TecToBOE 3a1aHME

1 3mepuTenbHbIM TPUOOPOM HA3BIBAETCH. . .

a) CpelICTBO U3MEPEHUs, B KOTOPOM H3MepsieMasi BeJInuuHa peodpasyercs B
NOKa3aHWE UM CUTHAJ MPOIMOPIIMOHATIbHBIN N3MepseMOl BEIMUYUHE

0) CpeAcTBO M3MEpEHHs B BHJIE Tela WIM YCTPOWCTBA, CiyXaliee s
BOCHPOU3BEACHUSI OJIHOTO WJIM HECKOJBKMX MW3BECTHBIX 3HAYEHHMH JIaHHOMN
(du3nUecKor BeTUYMHbBI

B) CPEIICTBO M3MEpEHHs, OOecreunBaroiee BOCIPOU3BEICHUE U XpaHEHHUE
eAVHUIIBI (PU3NYECKON BETMYHMHBI C LIETbI0 Mepefadn pasMepa o0pas3loBbIM, a OT
HUX pabOYUM CpeicTBaM U3MEPEHUS

I) TpPOLECC CpaBHEHHS MyTeM (PU3NYECKOTO OSKCIEPUMEHTa JaHHOM
BEJIMYMHBI C BETUYMHOM TOTO K€ POJIa, YCIOBHO MPUHATON 32 €UHULLY U3MEPEHUS

2 Tlon ko3 PUIIUEHTOM MIKaIbl TOHUMAETCHL. ..

a) OTHOIICHHEC TIEPEMEIICHUS yKaszarelis npuOopa K MpHUPAIICHHUIO
U3MepseMOl BEJTUYHMHBI, BEI3BABIIICH 3TO TICPEMEIIICHHE

0) pa3HOCTh MOKa3aHUN pabouero mpudopa u 06Pa3IOBOTo

B) OTHOIICHHWE TPEACIbHBIX 3HAYCHUN JBYX JHANa30HOB HM3MEPCHHIA:
MCII0JIb3YEMOT'0 U UCXOJTHOTO, JIUISI KOTOPOT'0 IMPOrpagyrupoBaHa IIKaia

I') HaWMCHBIIICC 3HAYCHHEC H3MEPSEMOM BEIIMYUHBI, CIIOCOOHOE BBI3BATh
M3MCHCHHE ITOKa3aHus pruoopa

3 Ykaxure popmyny 4yBCTBUTEIBHOCTH:

a)S=A—a
AA
AA-Aa

0)S = v

B)S:Aa—AA
Aa

r)S=A—A
Aa

4 Heu3sMeHHOCTBHIO TOKa3aHUW TpPUOOpa NPU MOBTOPHBIX HU3MEPEHUSX
HAa3bIBACTCH:
a) TOYHOCTh



0) 4yBCTBUTEIHLHOCTh
B) CTaOMIIBHOCTD
') HaJeKHOCTh

5 YKaxXuTe Kakue U3MEPEHUs OCYILECTBIAIOT ATAIOHHBIMU PUOOpaMH:
a) KOHTPOJIbHO-TIOBEPOUYHBIE

0) npsimble

B) TEXHUYECKHE

T') IPEIU3HOHHBIC

Kirou
Ne Bompoca [IpaBUsbHBIE OTBETHI
1 a
2 0
3 a
4 B
5 r

BpeM}I BBIIIOJTHCHUS 3aJIaHUA — 5 MUHYT

Kpurepun oneHku:

- OIICHKA «OTJIMYHOY» BBICTABJISETCS, €CIHM CTYJEHT OTBEUAET MPABUIBHO HA 5
BOTIPOCOB;

- OLIEHKA «XOPOIII0» BBICTABISETCS, €CIIU CTYICHT OTBEYAET MPaBUIILHO Ha 4
BOMIPOCA;

- OIICHKa «YIOBIIETBOPUTEIHHO» BBICTABISIETCS, €CIU CTYACHT OTBEYAaECT
MpaBUIIBHO Ha 3 BOIPOCA;

- OLIEHKA «HEYJIOBJIETBOPUTEIBHO» BBICTABIISETCS, €CIU CTYJIEHT OTBEYAET
MpaBWIBLHO HE OoJiee 4Yem Ha 2 Bompoca

Paznen 2 U3mepenue cUiIbI TOKA, HATIPSKEHHM I, MOLIIHOCTH

TecToBOE 3a1aHUE

1 Vkaxwure, 4TO SIBJIIETCS HETOCTATKOM MYJbTUMETPOB:
a) MHOTO(DYHKIITMOHATTbHOCTh

0) MHOTONIPEAEIBLHOCTD

B) MaJjibie rabapuTHbIE pa3Mepbl



I') Y3KUIl YaCTOTHBIN UaIa30H

2 YKaxuTe, 4TO MPEJCTABISIET COOOM BXOJHOE YCTPOUCTBO 3JIECKTPOHHOTO
BOJIbTMETA:

a) EMKOCTHBIN JeTUTEIb

0) BBICOKOOMHBIH JICITUTEINb HA PE3UCTOPAX

B) pa3JeIUTEIbHBIA KOHICHCATOP

') IUOTHBI MOCTHK

3 Ykaxure, Kakoil BXOJ] 3JIEKTPOHHOTO BOJIBTMETPA CUUTAETCS 3aKPbITHIM:
a) C pa3AeIUTENIbHBIM KOHJEHCATOPOM

0) ¢ KaTymKkoi HHIYKTUBHOCTH

B) C GUIBTPOM-TIPOOKOI

') C TEpMOIIapOi

4 VxaxuTe, KaKHE€ CXEMbl JETEKTOPOB-TIpeoOpa3oBarenell MepeMeHHOTo
HAIPSDKEHUS B TTIOCTOSTHHOE HE UCIIOIB3YIOTCS B DJIEKTPOHHBIX BOJIbTMETPAX:
a) aMIUIUTYAHOTO 3HAYCHHUS

0) CpeaHEBBIMPSMICHHOTO 3HAYCHUS

B) CPEIHEKBAAPATHYHOTO 3HAUCHUS

') CpEIHET0 3HAYCHUS

5 VYkaxuTe, B KaKuUX MapaMeTpax HaNpsKEHUS TPagyUpPYIOTCS IIKaJIbI
UMITYJIbCHBIX BOJBTMETPOB!

a) JEUCTBYIOIINX

0) cpenHUX

B) IUKOBBIX

T') CPEIHEBBIMPSIMICHHBIX

Kurou
Ne Bompoca [IpaBuiIbHBIE OTBETHI
1 r
2 0
3 a
4 r
) B

BpeMs BeImosiHEHUS 3a1aHUAS] — 5 MUHYT



Kpurepnn onenku:

- OLICHKA «OTJIMYHOY» BBICTABJISAETCS, €CIM CTYJEHT OTBEUaET MPaBUIBHO Ha 5
BOIIPOCOB;

- OLIEHKA «XOPOIIO0» BBICTABISAETCS, €CIU CTYICHT OTBEYAET MPaBUIIbHO Ha 4
BOIIPOCA;

- OIICHKa «YIOBJIETBOPUTEIBHO» BBICTABISIETCS, €CJIU CTYAEHT OTBEYAaeT
IIPaBUJIBHO Ha 3 BOIIPOCA;

- OLICHKAa «HEYJOBJIETBOPUTEIBHO» BBICTABIISETCS, €CIM CTYJEHT OTBEYaeT
IPaBUIILHO HE Oojiee 4yeM Ha 2 BoIpoca
IpakTnueckas padora Nel: Otcuer 3Havenudt U wu | mno mkanam
ANEKTPOMEXaHUYECKUX U3MEPUTENBbHBIX MPUOOPOB
Tema: «O0paboTKa pe3yIbTaTOB MHOTOKPATHBIX U3MEPEHUI.

Henu: 1. Beraucnuts pe3ynbTaT u3MepeHus: GU3n4eckoil BeIMunHbl, Hanbosee
npUOIMKEHHBIN K IEMCTBUTEILHOMY 3HAYEHUIO, C JIOBEPUTEIHHONU BEPOSTHOCTHIO
COIJIaCHO 3aJaHMUIO.

2. 3anoaHuTh Ta0HIy 2.

O6ecrieueHne padOTHI:
Yuebnuk «Anexrpopanuousmepenus» Tepémmn .M.

[lopsok BbITIONIHEHUS paOOTHI:

1. [Tonyuure 3amanue coryacHo Tabmure 1.

Tabmuna 1
Homep | Konmnuec | ®usnueckas Pesynbrarsl usmepenuii, N Josepure
BapuaH TBO BEJINYMHA JbHAs
Ta U3MEPEHU BEPOSATHO
i, N CTh, P
1-5 90,9 | 90,4 | 91,2 | 90,5 | 90,5
1 U, B 0,7
6-10 90,7 | 91,3 | 95,0 | 90,8
1-5 5,3 5,3 5,2 53 5,2
6-10 5,4 5,1 5,2 5,4 5,4
2 R, xOm 0,5
11-15 5,3 5,4 5,4 5,3 5,3
16-20 5,2




1-5 1,1 1,2 1,2 1,0 10
6-10 1,1 1,3 | 09 | 09 1,0
3 11-15 I, MA 09 | 0,8 1,0 1,1 1,0 0,99
16-20 1,2 12 1,2 | 0,9 1,0
21-25 1,1 1,1 1,0 | 0,8
1-5 46,6 | 45,6 | 46,1 | 48,3 | 47,5
4 U, MB 0,95
6-10 47,5 | 46,1 | 46,2 | 48,1 | 48,1
1-5 76 | 17 | 77|75 | 74
6-10 74 | 14 | 76 | 7,7 | 17,7
5 11-15 C, n® 78 | 16 | 7,7 | 1,7 | 1,7 0,6
16-20 77 | 176 | 7.8 | 7,7 | 1,7
21-25 76 | 7,7
1-5 101,2 | 101,12 | 99,8 | 99,8 | 99,9
6 L, mxI’ 0,999
6-10 99,9 |100,1|101,2 |100,5| 99,8
1-5 15,3 | 15,2 | 149 | 15,0 | 16,1
7 6-10 U, B 15,8 | 15,6 | 15,5 | 154 | 15,3 0,8
11-15 15,3 | 15,3 | 15,2 | 15,3 | 151

2. Haueptute B oT4eT TaOnMIly 2 Ha 3aJJaHHOE KOJTMYECTBO H3MEPEHUI

(br3UIECKON BETMUHHEI.




Tabnuua 2

Ocraro Cpennsis KBajpaTHIHas
Kon-Bo YHBIC MOTPEITH
Th HET
Pesynbpratsl 2 %2 OTPCIUHOCTE CPEAHETO
U3MEpPEHU . TIOTPEII 0} u(hMEeTHIECKOT
°P M3MEPEHUI P ’ apudmeruieckoro
in HOCTHU
*
o * sraueHns O Acp,
2
1
2 Koappunment
CrbronenTa tpn
n
JloBepuTenbHbIN
] Cpennee 3HaueHue ] i uHTepBan [u, *
Acp, *
OKOHYaTENbHbIN
i ) ) pe3yabTaT

3. 3anummuTe pe3yabTaThl KAKI0TO U3MEPEHHUS B TaOIHILY 2.
4. BeraucnuTe cpeHee apupMETHIECKOe 3HAUCHHUE PE3yIbTaTOB N U3MEPCHHI,
4 = A+A,+...+ 4,

cp n
5. Omnpenenute OCTAaTOYHBIEC MOTPEITHOCTH OTJAEIBHBIX U3MEPEHUHN
a=A4,—-A4;..a,=A,—A,, sanumure B Tabuiy 2.

Bo3Benure B KBaipaT OCTaTOUYHBIEC MOTPEIITHOCTH, 32aHECUTE B TAOJIHILY 2.

6. Beraucnure cpeHIO0 KBAAPATHUHYIO MTOTPEITHOCTD CPEAHETO

aZ+ai++a?
1 2 n
apu(hMETUIECKOTO 3HAYEHUS TI0 POPMYIIE:Tpc, = T anon) > 3aHeCHTe B

TabauIry 2.

7. I1o 3a1aHHBIM TOBEPUTENIBHON BEPOSITHOCTH P M KOTMYECTBY M3MEpEHUH N
onpeaenute kodddunnent CteroaeHTa tpn Tadauie 1-3 crp.17 yueOHuKa,
3aHEeCHUTE B TaOIUIy 2.

8. Beruncnute 3HaueHnE JOBEPUTEIHHOTO HHTEpBaia u=tpn*Gacp B €MHHUIIAX
U3MEpsieMOM BEJIMYMHBI, 3aHECUTE B TaOIUILy 2.
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9. 3anuinTe OKOHYATENbHBIN pe3yabTaT u3MepeHus B Buae A=Acp+/lu B
Tabnuiy 2, eMHULIA U3MEPSIEMON BEIMYMHBI B IAaHHOM CIIy4ae HEe YKa3bIBaeTCsl.

YKa3zaHus K OTYETY.
OT4YeT KOJKEH COAEPKATH:

1. Tema u nienu paboTHI.
2. ObecneyeHue pabOTHI.
3. Tabnuna 2.

4. KpaTkue BBIBOJIBI.

IpakTuueckas padora Ne2: Orcuet 3HaueHu U 1o MHIUKATOPAM AJIEKTPOHHBIX
U UMITYJIbCHBIX BOJIbTMETPOB

Tema: «Otuet 3nauenuit U,l, R mo mikanam 35ieKTpoMeXaHMYECKUX U3MEPUTEIIHHBIX
pruOOpOBY.

Henmu: 1. O3HaKOMUTBCS C YCIOBHBIMM OOO3HAYCHHUSIMU, HAHECEHHBIMU Ha
ugepoIIaT AMeKTpOMEeXaHUYeCcKoro npudopa.

2. HayuuThcs onpenenath 3HaUCHUE U3MEPSIEMOM BEJIMUUHBI TI0 TTOJIOKEHUTIO
yKazaTens (CTPeNKu).

3. Hayuuthcs BHIOUpATH HIKATY ¥ ONPENIESATh MECTO HAXO0KICHHUE yKa3aTess
IpU U3MEPEHUH KOHKPETHOU (PU3NYECKOil BETMUUHBI.

4. BBINOMHUTH pacyeT MOCTOSHHOM MpuOopa (1eHbI OJJHOTO JEJICHNUs).

5. JlaTh XapakTEpUCTHUKHU BCEM IIKajIaM Mpuoopa.

Ob6ecneuenne pabOTHI:

1. YueOnuk «Qnektpopanuonsmepenus» Tepémmn [.M.
2. DIEKTPOMEXaHNUECKUE U3MEPHUTEIIbHBIC IPUOOPHI.

[Topsiok BBITIOIHEHHSI paOOTHI:

1. ITo ycnoBHBIM 0003HaYCHUSM, HAHECEHHBIM Ha IudepOaT u Kopiyc npudopa,
OTIPEJICITUTE U 3aUIINUTE B OTYET ISl BCEX MIKaJ puodopa:
- IMHUILY U3MEPEHUS

- HOMUHAJIbHOE 3HAYCHHE
- PUHIIMAT IEUCTBUS mpubopa

- CTETICHb 3ANTUIIIEHHOCTH OT BHEITHUX MAaTHUTHBIX U AJICKTPUYCCKUX TOJEH
(kaTeropus)

- pOJl TOKa

- pabouee MoJioKeHne mpudopa

- TIOJISIPHOCTH 32KUMOB

- IPOYHOCTH U3OJISIITUU
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- rpyImna no yCTOMYUBOCTU K KIIMMAaTUUYE€CKUM BO3JEHCTBUSIM

- KJIacC TOYHOCTH.
OcHOBHbIE YCIIOBHBIE 0003HAUYEHU S, HAHECEHHBIE HAa MPUOOPHI, NPUBEACHBI B Ta0J.
2-1 ctp. 53-55 yuebnuka Tepemmuna.

Ecnu kakas-mub0 xapakTepucThka nmpuOopa HEU3BECTHA, TO B OTYETE CIEIYeT
3anMcaTh «HE HOPMUPYETCSI»

2. Haitnute, yemy paBHa wusMepsieMas (Qu3anueckass BEJIMYMHA, €CJIM CTpeliKa
npudopa OCTaHOBUJIACH HA ...... OTMETKE ....... [IKAJIBI.
OTtBerT:

3. Haiinute, Ha Kakol OTMETKE IIKajbl OCTAHOBHUTCS CTpeJika Ipubdopa, eciu
u3MepsieMasl BeJINUMHA UMEET 3HAYCHHE ......... [xany cneayeT BEIOMPATH UCXOIS
U3 TpeOOBaHUI MaKCUMAILHOW TOUYHOCTH.

OtBeT:

4, OnpenenuTh MOCTOSAHHYHO Tmpubopa (meHy oxHoro genenusi) C wu
YyBCTBUTEJIBHOCTH MprbOpa S 1715 3aAaHus MMyHKTA 3 110 hopMyJiam:
C- Ax A B

" AL’ den wm 0éer

g_AL. den  oer
AX' 4 wimi B rme

b

AX — uHTepBaJ 3HAYCHUN U3MEPSIEMON BEJIUUMHBI, B KOTOPBIH OMajia CTPEJIKa;
AL — yucno aenaeHui mKaibl B 5TOM UHTEpBaeE.

5. JlaiiTe XapakTepUCTUKY BCEM IIKajgaM MPUOOpa B COOTBETCTBUU C KOHCIICKTOM
Mo TeMe «YCTPOWCTBO M MPHUHIUI PadOTHl aHAJIOTOBOTO 3JIEKTPOMEXAHUYECKOTO
WU3MEPUTETLHOTO TIPUO0pay.

6. CiemaiiTe BBIBOJIL.

JlabopaTopnas paGora Nel: l3MepeHue Toka, HaIpsKEHUS M COMPOTUBICHUS
KOMOMHUPOBaHHBIM TpuOOpoM (CM. METOIWYECKHUE YKa3aHWs TO BBITIOJHEHHUIO
MPAKTUUYECKUX PadoT)

JlabopaTopHass pabdora Ne2: l3mepeHue 3HaAUCHUN MEPEMEHHBIX HAMPSKEHUN
BOJIbTMETPAMHU PA3IMYHBIX THUIIOB

Tema: «3mepeHne 3HaUeHUI IEPEMEHHBIX HAPSKEHUN BOJIBTMETPAMHU
PA3JIUYHBIX TUIIOBY.

Hemu: 1. U3yunTh yCTPOMCTBO U TEXHUYECKUE MMOKA3ATENN IIEKTPOHHBIX
BOJIbTMETPOB Pa3JIMYHbBIX TUIIOB.
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2. Hayuuthcs u3MepsATh IEPEMEHHOE W UMITYILCHOE HAMPSIKCHHUE.
3. [IpuoGpecTr MpakTHYECKUE HABBIKYU 110 aHAJIN3Y MOTPEITHOCTEH.
O6opynoBaHue pabodero Mecra:

MECTO 1 MECTO 2
11'3-109 1 I'5-54

2 BK7-10A/1 2 B4-17

3 B3-33

[lopsiok BBITIOJIHEHHSI paOOTHI:

1. O3HaKOMBTECH C IPUMEHSIEMBIMU MTPUOOPAMU IO TEXHUUECKUM OIMHUCAHUSIM:
MOATOTOBKA K paboTe, MPOBEACHUE U3MEPEHUN TIEPEMEHHOT0 HATIPSIKEHUS.

2. YCTaHOBUTE TTapaMeTPhl BBIXOJHOTO CUTHAJIA TeHEepaTOpa COOTBETCTBEHHO
3a/IaHUIO.

3. M3aMepbTe BBIXOJHOE HANIPSKEHNUE CUTHAJIA MO0YEPETHO KAKIBIM dJIEKTPOHHBIM
BOJILTMETPOM, TIOJIyYEHHBIE JaHHBIC 3aHECUTE B TaOUILy 1 mmu 2.

BrinonHuTe pacyeT 0CHOBHOM MOTPENTHOCTH ITU(PPOBOTO BOJIBTMETpA O hopMyIie

u3 nab. pab. Nel.
3HaYeHUs OCHOBHBIX MOTPEIIHOCTEH B MPOIICHTAX BBIMUIIIMTE B TAOIHUILY U3
TEXHHUYCCKUX OITUCAHUHN Ha CTPEJIOYHBIC 3JICKTPOHHBIC BOJIBTMETPHI.

4. CpaBHHMTE TIOJTYUEHHBIE JaHHBIE, TI0 PE3y/IbTaTaM aHAlIM3a CeaiiTe BBIBOI.
Tabauma 1 (Mecto 1) U=1-15B; f=1xl1

ITocnenoBaTenbHOCTD BBHIMOTHAEMBIX OMEpaIuit Pe3ynbTaThl U3MEpeHUi U pacuera

YcranoButs 1o uaaukaropy '3-109 U,V

Wsmeputs BK7-10A/1 U,V

OcHOBHAas TTOTPENIHOCTh, MV

Wzmeputs B3-33 U,V

[Ipenen normryckaemMoii OCHOBHOM MOTPEIIHOCTH, Yo

Tabmuna 2 (Mecro 2) U=2-20B; f=80I'm; =100MKC

ITocnenoBaTenbHOCTh BBHIMOMHAEMBIX OMepaIiui PesynpTaThl U3MepeHU U pacyeTra

Ycranosuth no uaAnKaropy '5-54 Um,V

Wzmeputs B4-17 Um,V

OcHOBHas IOTPENTHOCTh, V

YKa3aHus K OTUYETY.
OT4eT HOMKEH COAEPKATH:

1. Tema u nienu paboTHI.

2. O6opynoBanme paboyero Mecra.

3. @opmyIIbI 1S pacueTa OCHOBHOM MOTPEIIHOCTH.

4. Pe3ynbTaThl N3MEPEHUN U PACUETOB B BUJIE TAOIUIIEI | 1 2.
5. KpaTkue BbIBOABL.

Paznen 3 UccienoBanue ¢opMbl CUTHAJIOB U H3MEpPEeHHE IApaAaMeTPOB

TecToBOE 3a1aHUE
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1 Vxaxwurte, g Yero CIyKUT aTTEHI0ATOpP B CXEME HHU3KOYaCTOTHOTO
reHeparopa:

a) JUTsl TTAaBHOM PETYJIMPOBKHU YPOBHSI BBIXOJJHOTO CUTHAJIA

0) JU1s TUTABHOW PETYIMPOBKHU YaCTOTHI

B) JUUISl CTYTIIEHYATOM PETYIMPOBKU YaCTOTHI

T) U CTYNIEHYaTON PeryIUpOBKH YPOBHS BBIXOJHOTO CUTHAJA

2 YKaxuTe, B KaKoM ciydae HCIoJib30BaHue Harpy3ku 50 OM u3 KOMIUIEKTa
K HU3KOYAaCTOTHOMY T€HEPATOPY SIBIsIETCS 00s13aTeIbHBIM :

a) koraa Ru < 50 Om

0) xorna Ru >> R BBIX. TeH.

B) koraa Ru = 50 Om

r) korga Ru =0

3 Ykaxure, KaKOBO Ha3HAYCHUE CXEMBI 33JICPKKH B TEHEPATOPE UMITYJILCOB:

a) co3JaHHWE BPEMEHHOTO CJBUTA MEXIY BBIXOJHBIM HMMIYJIBCOM H
CUHXPOUMIYJIHCOM

0) peryiupoBKa aMIUTUTYbl UMITYJIbCa

B) 3aITyCK MOCJIETYIOIINX 3JIEMEHTOB CXEMBbI

') CHHXPOHHU3AIUS BEIXOAHBIX UMITYJIbCOB

4  Onpenenurte, Kakod W3 NapaMeTpoOB  HUMIYJIbCHOTO  CHUTHaja
yCTaHABIMBAETCS B cXeMe (OPMHUPOBAHMS TeHepaTopa MEePUOAMYECKOM
MOCJIEIOBATEIIBHOCTH MPSIMOYTOJIbHBIX UMITYJIbCOB!

a) 4acToTa CIEJOBAaHUS UMITYJIbCOB

0) aMIUTUTY/1a UMITYJILCOB

B) JUIMTEJIBHOCTh UMITYJIbCA

I') NOJSIPHOCTh UMITYJIbCA

5 Vkaxure, Kakyr GQYHKIUIO B TEHEpaTOpe HMIYJIbCOB BBITOJIHICT
BHYTPECHHUU JIEKAHbIA TECITUTEIIb:

a) YMEHBIIIAET aMIUTUTYy BBIXOJTHOTO UMITYJIbCa

0) IETUT YacTOTY BBIXOJHOTO UMITYJIbCa

B) YMEHBIIIAET aMIUITUTYy CHHXPOUMITYJIbCa

I') YMEHBIIIACT JIUTEIBHOCTh BBIXOJHOT'O UMITYJIbCA

Kirou
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Ne Bompoca [IpaBHUIIBHBIE OTBETHI
1 r
2 0
3 a
4 B
) a

BpeMs BIoTHEHUS 3a1aHUS] — 5 MUHYT

Kputepun oueHku:

- OLICHKA «OTJIMYHO» BBICTABIISIETCS, €CIM CTYAEHT OTBEUYAET MPABUIBHO Ha 5
BOIIPOCOB;

- OLICHKA «XOPOII0» BBICTABISETCS, €CJIN CTYIEHT OTBEYAET MIPABHIIBHO Ha 4
BOIIPOCA;

- OLIEHKA «YJOBJETBOPUTEIIBHO» BBICTABIIAETCS, €CIU CTYJIEHT OTBEYAET
paBUJIBHO Ha 3 BOIPOCA;

- OLICHKAa «HEYJOBJIETBOPUTEIBHO» BBICTABISIETCS, €CIM CTYJEHT OTBEYaeT
IpaBUIIBHO HE Oojiee 4yeM Ha 2 BoIpoca

BueaynuTopHasi camocTosiTeIbHAs padoTa

Pabora ¢ coodmeHusimu
[ToaroToBUTH COOOIICHNE HA OIHY U3 TPEACTABICHHBIX TEM:
1. TlpombIUIEHHBIE 00pa3Ibl FTEHEPATOPOB HU3KON YaCTOTHI.
2. TlpompblieHHBIE 00pa3Ilbl FTEHEPATOPOB BHICOKON YaCTOTHI
3. TlpomplnieHHBIE 00pa3Ibl FEHEPATOPOB UMITYIIHCOB

Kpurepuu onenku:

- OICHKa «OTJIMYHO» CTaBUTCS, €CJIM TEMa pacKpbiTa TMOJHOCTBIO,
c(hopMyJIMPOBaHBI BHIBOJIBI.

- OLICHKA «XOPOII0» CTABUTCS, €CIM €CTh HE3HAYUTEIIbHBIE HEAOYETHI IPHU
W3JI0KEHUH TEMBI, JINOO PacKphITa HE MOJHOCTBIO, U HE CPOPMYITUPOBAHBI BBIBOJIBI
B JIOCTATOYHOM CTEIICHH.

- OIICHKA «yJIOBJIETBOPUTEIBLHOY CTABUTCS, €CIIA TEMA PACKPHITA HE OJTHOCTHIO
1 He chopMyITMPOBAHBI BBIBOJIBI, TUOO0 HAPYIICHBI CPOKHU CAAYN COOOIECHHUS.

- OLICHKA «HEYJOBJIETBOPUTEIBHO» CTABUTCS, €CIIU CTYACHT HE MPEIOCTaBUII
cooOmieHue.

JlabopaTtopHas padora Ne3: M3mepenne mapamerpoB UBBIX HH3KOYAaCTOTHOTO
reHeparopa
Tema: «/3mepeHne BBIXOHOTO HAMPSIKEHUSI HU3KOYACTOTHOTO T€HEPATOPA.
[enun: 1. O3HaKOMUTHCS C YCTAHOBKOW YaCTOTHI M BBIXOIHBIX HATIPSIKEHU I
reHepaTopa HU3KOW YaCTOTHI.
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2. Ilpou3BecTy U3MEPEHHE BHIXOIHBIX HANPSKEHUI TeHepaTopa He
npesbimaomux 15B npu ncnonb3oBanuu BHewHed Harpy3ku 50 Om u 6e3 Hee.
O6opynoBaHue pabodero Mecra:

1. T'eneparop ['3-109 (I'3-123).
2. DnexktpoHHblid BoasT™MeTp BK7-15 (B3-33, B3-38A).
[lopsioK BBITIOJIHEHHSI paOOTHI:
1. O3HaKOMbTECH C MPUMEHSIEMBIMU MPUOOPAMHU 10 TEXHUYECKUM OIUCAHUSM,
MOATOTOBBTE K paboTe.
2. [IpousBeaute n3MepeHue BbIXOAHBIX HanpsibkeHuit renepatopa U=0,5-4B ¢
BBIXOJIHOT'O THE3/1a «BBIXOM 1».

N3mepenus npou3BOAUTh ABAXKIbI:

- 0e3 ucnoIb30BaHus BHelIHeH Harpy3ku S00mM;

- C UCIIOJIb30BaHMEM BHeIIHEN Harpy3ku 50 Om.
3. Pe3ynbTaTel u3MepeHuit 3aHecuTe B TaOIUIbI 1 win 2. f=1xI"11
Tabnuua 1 (Mecto 1)  6e3 ucnonb3zoBanust Harpy3ku 50 Om

[TocnenoBaTeNbHOCTD BBIITOIHIEMBIX .
. Pe3ynbTaThl N3MepeHUit u pacuera
omeparuit

YcranoButh o unaukaropy 1'3-109 U,V

M3meputs BK7-15 U,V

OTtHOcuTeNnbHAS IMOTPCHIHOCTD, %

Tabmuma 2 (Mecto 2) ¢ ucnonb3oBaHueM Harpy3ku 50 Om

ITocie1oBaTEILHOCTE BEITOIHIEMBIX .
. Pe3ynbTaThl H3MepeHuii U pacuera
oreparuit

YcranoButh o uAMKaropy 1'3-109 U,V

Mameputs BK7-15 U,V

OTHOCUTENBHAS NOTPEUTHOCTD, %o

4. Beraucioure OTHOCHUTCJIbHYIO IIOTPECITHOCTD I/ISMepeHI/Iﬁ 110 Q)opMyne o =
Ur—UsB

* 100%, rne Ur — ycrarosneno o 1'3-109, Us — m3mepeno BK7-15.

5. CpaBHHTE MOTyYEHHBIE pE3yabTaThl U3MEPEHUN 00erX TaOIUI] U CleTanTe
BBIBO/]

YKa3aHus K OTUETY.

OT4eT HOMKEH COAEPKATH:

1. Tema u ienu paboOTHI.

2. O6opynoBanue paboyero Mecra.

3. Pe3ynbTaThl M13MEepeHHI U pacueTOB B BU/IC TaOIUILI 1 1 2.

4. KpaTkue BbIBOJBI.

KonTposbHBIE BOTTPOCHI:

1. KakoBo Ha3HaUueHHUE coriacyroimiero Tpaacopmaropa B reaeparope 1'3-109?
2. B kakoMm ciydae MOIIHOCTh, OTAaBaeMasi FeHEpaTOPOM B Harpy3Ky, Oyaer
MaKCUMaJIbHOM ?
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Jlabopatopnas padora Ned: l3mepenue napamerpoB UBBIX BBICOKOYACTOTHOIO
reHeparopa
Tewma: «M3mepeHune napaMeTpoB BBIXOJHOTO HAIPSKEHUSI BBICOKOYACTOTHOTO
reHEPATOpay.
Henu: 1. O3HaKOMUTBCS C AEUCTBUEM aTTEHIOATOPOB F€HEPATOPA CTAHAAPTHBIX
curnanos ['4-18 A, npoBepuTh rpafyupOBKY CTYIIEHYAThIX ATTEHIOATOPOB C
ITIOMOIIBIO AJIEKTPOHHOI'O BOJBTMETPA.

2. O3HaKOMUTBCS C YCTAHOBKOM aMIUIUTYAHO-MOYJIMPOBAHHBIX KOJIEOAHUIM
Ha ['CC.
O6opynoBaHue pabo4ero Mecra:

1. 'enepatop cranaapTHBIX curHainoB ['4-18A.
2. MunnuBonsT™MeTpB3-33 (B3-38A).
[lopsiok BbITIOIHEHUSI paOOTHI:

1. ITo TeXHUYECKOMY OIHMCAHUIO 03HAKOMBTECH C MTOJATOTOBKOM MPUOOPOB K padoTe
Y TIpaBWJIaM dKCIUTyaTaluH.
2. Ycranosure =0,2 MI'1 KAM=50%.
3. [Moakr0YnTE 3JIEKTPOHHBIM MUJUTUBOJIBTMETP K BBIXOJTHOMY THE3ly TeHEepaTopa
«0,1-1V».

W3mepsist BeTMUKMHY BBIXOIHOTO HAMPSHKEHHS ¢ IIOMOIIIBIO 1 aTTeHroatopa
U3MEephTe HANPSHKEHNE MIJTUBOJIBTMETPOM TP paboTe reHeparopa.

- B pe’KUME BHYTPECHHEH aMILTUTYTHOH MOYJISIITUY;

- B pe’KUME MaKCHMAaJIbHOTO CUTHAJIA.

Pe3ynbpTaThl H3MEpEeHHS 3aHEeCHUTE B TA0I. 1
Tabnuna 1 Brixon «0,1-1 V»

[TocnemoBaTenbHOCTD BBITOJIHAEMBIX .
. Pe3ynbpTaTsl n3MepeHul U pacuera
onepauun

YcTaHOBUTH € TOMOLIBIO | aTTeHraTopa
I'4-18A Ucs, MB

Nzmeputs B3-33 U, MB, mpu AM=50%

Nzmeputs B3-33 U, MB, npu maxkc.
CUTHaJIe

4. ITonkitounTe 31EKTPOHHBIN MUJUTUBOIBTMETP K BBIXOJHOMY THE3/y reHepaTopa
«UV»,

N3MeHnss BenYrHy BBIXOJHOTO HAIPSHKEHUS C TOMOIIBIO | ¥ 2 aTTEHI0aTOPOB
M3MEpbTe HAMPSHKEHUE MUJUIMBOIBLTMETPOM MPHU paboTe TeHepaTopa:

- B PE&KMME BHYTPECHHEN aMIUTUTYIHON MOYJISILIAM;

- B P&KMME MAaKCUMAJIBHOTO CUTHAJA.

2 aTTeHI0ATOP JAOJKEH HaXOAUTHCA MpHU padoTe B mosiokeHUAX «*100» u
«*1000>».
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Pe3ynbpTaThl n3MepeHust 3aHecuTe B Ta0OI. 2.
Tabmuma 2 Boeixon «puV»

[locnenoBaTENbHOCTD BBITOIHAEMBIX .
. Pesynbrarsl n3mMepeHuid U pacuera
onepanuin

VY CTaHOBUTH C IIOMOIIBIO 2-X
atreHtoatopoB ['4-18A Ucs, MB

W3meputs B3-33 U, MB, npu AM=50%

N3meputs B3-33 U, MB, npu maxc.

CHUT'HAJIC

YKa3zaHus K OTYETY.
OTt4er JOJKEH CONEpKATh:

1. Tema u nienu padboTHI.

2. O6opynoBanue paboyero Mecra.

3. Pe3ynbrarel m3mepeHuit B Buje Tadauinl 1 u 2.

4. KpaTtkue BbIBOJIBI.

KoHTponbHBIE BOTTPOCHL:

1. O0BsacHUTE IOpsAIOK MoAroTOBKH ['4-18 A K pabore.

2. O0BSCHUTH TIOPSJIOK YCTAHOBKM 9acTOThl BY koj1e0anmit 1 Mob30BaHNe
HOHHYCHOU IIKAJIOM.

3. Kak oTcunTaTh BeTUYMHY HAIPSKEHUS HA BBIXOJAaX aTTEHI0ATOPOB?

4. Kak ycraHaBiuBaeTcsi U oTcuuTbiBaeTcss KAM?

JlaGoparopuass padora NeS: I3mepeHue mnapamMeTpoB BBIXOJHBIX CHUTHAJIOB
reHepaTopa UMIYJIbCOB
Tewma: «M3mepeHune napaMeTpoB BbIXOJAHBIX CUTHAJIOB F€HEPATOPA UMITYJIbCOBY.
Henu: 1. O3HaKOMUTBCS C HA3HAYEHUEM OPTAHOB YIIPABICHUS UMITYJIBCHOIO
reHeparopa, MoAroTOBKOM ero K padore.

2. VI3MepuTh BBIXOJAHBIE HAPSHKEHUS C TOMOIIBIO 3JIEKTPOHHOTO

BOJIBTMETpA
O6opynoBaHue pabovero Mecra:
MECTO 1 MECTO 2
1.T'eneparop umnynscoB ['5-54 (I'5- 1.I'enepatop umnynbscoB '5-54 (I'5-
56) 56)
2.DOneKTpoHHBIN BoJbT™MEeTp BK7-15 2 mnynbCcHBIN BoabTMETp B4-17

[Topsinok BBITIONHEHUSI PAOOTHI:

1. O3HAKOMBTECH C TPUMCHICMBIMHU ITPUOOPAMH TI0 TEXHHUCSCKUM OITMCAHHSIM.
2. [Ipy moMoIu peryIupOBOYHBIX OPraHOB T'€HEpaTOpa YCTAHOBUTE TTapaMeTPhI
BBIXOJHOI'O cCUTHAaJa It 1 1 2 MecTa COOTBETCTBEHHO.

MECTO 1 MECTO 2

- yactora noBropenus 160 ' - yacTota noBTOpeHus 55 I'n
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- JUTUTEJIbHOCTh UMITYJIbCca 85 MKC - IIUTEJIbHOCTh UMITYJIbCA 3 MKC

- IIOJIIPHOCTB + - IIOJISIPHOCTB +
VY6enuBmmch, 4TO CKBaXXHOCTh UMIYJbca 0=T/tu>2, BKiIIOUUTE rEHEPATOP.
[lonknrounTe 3NEKTPOHHBIA BOJABTMETP K rHE3AY «1:1» uepe3 BHELIHIO Harpy3Ky
500 Owm.
W3mepsst ypoBeHb BBIXOAHOTO CUTHAJA B Ipejieyax Juana3oHa CTYyIeHYaTo U
IJIaBHO U3MEPUTh HANPSXKEHHUE Ha BBIXOJI€ T€HEPAaTOpa BHEIIHUM BOJIBTMETPOM.
Pe3ynbpTaThl n3MepeHuii 3anectu B Tadiu. 1 u 2.
Tabmumna 1 g 1 mecta 0=

[TocnenoBaTeIbHOCTD BHITTOTHSAEMBIX .
. Pe3ynbTatsl H3MepeHuii U pacuera
omeparui

YcranoButh o unaukaropy I'5-54 Um, V

Nzmeputs DR7-15 U’V

Beraucnurs U'm, V

Berauciours Um, V

Ha Bxone BonsT™MeTpa BK7-15 cTOUT pazaenuTenbHblii KOHAESHCATOP, IIKaJa
npuOopa MporpaayupoBaHa B ACHCTBYIOIINX 3HAYCHHUSIX CHHYCOHIAJILHOTO
HanpspkeHus. CiaegoBaTeabHo, Tpuoop mokaxker U’ — nelcTByoIee 3HAUCHHE
NEPEMEHHON COCTaBJIAIOIIEH MTOCIEA0BATEILHOCTH IPSAMOYTOJIBHBIX UMITYJIHCOB .
[TIpuBenem cxemy k TunoBomy aetekropy U’*1,41=U’m u naitnem Um=U"m*0/0-
1/ Jlanabie 3aHecuTe B Tabsumiy 1.

Tabmmma 2 g 2 mecrta 0=

[TocnemoBaTenbHOCTD BBITOJIHAEMBIX .
. Pe3ynbpTaTsl n3MEepeHUl U pacuera
onepauun

YcranoButh 1o unaukaropy I'5-54 Um, V

Mameputs B4-17 Um, V

YKa3aHus K OTUYETY.
OTyYeT HOMKEH COAEPKATH:

1. Tema u uenu pabOTBHI.

2. O6opynoBanue paboyero Mecra.

3. Pe3ynbratel u3MepeHuit U pacueToB B Buje Tabmuubl 1 u 2.

4. KpaTkue BbIBOJBI.

KonTpoJsibHBIE BOITPOCHI:

1. OOBsCHUTH MPUHIHI PAOOTHI TEHEPATOPA UMITYIIHCOB.

2. Kak ycraHaBnMBaeTCsl 4acToTa CIICIOBAHUSI UMITYJIHCOB, ITTUTEIIBHOCTD,
aMILUTUTYAQ, TOJSIPHOCTH?

3. KakoBo HazHaueHNEe BHYTPEHHETO IEKATHOTO JICTUTEIIS?
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JlaGoparopHasi padora Ne6: I3mepeHne nmapamMeTpoB CUTHAIOB CUHYCOUATIBHOM
(OpMBI C TOMOUIBIO ANEKTPOHHOTO ocLuLIorpaga
Tema: «M3mepeHune napaMeTpoB CUTHATIOB CUHYCOUIATLHON (DOPMBI C TOMOIIIBIO
AIIEKTPOHHOTO OocLMIIIorpaday.
Henu: 1. O3HAKOMUTBCS C TIOPSIAKOM U3MEPEHUST aMIUIUTY/IbI ¥ TIEPHOJIa
HCCJIEeyEMOr0 CUTHAJIA C TOMOIIBIO 3JIEKTPOHHOIO ocuuiuiorpada.

2. I3Meputh aMIUIMTYTHOE 3HAUCHUE HAMPSHKEHUS U MIEPUOJ CUTHAJIA
CUHYCOUJATBHOU (POPMBI.
O6opynoBaHue pabovero Mecra:
1. 3BykoBoii reneparop ['3-109 (I'3-123).
2. DnextponHbiii ocuuwtorpad C1-77 (C1-68).
[Topsimok BHITIOIHEHUST PAOOTHI:
1. Bxorounte ocuuiiorpad v mpoBepbTe IEHUCTBUE OCHOBHBIX PETYIHPOBOK.
2. [TpousBeaute 6anaHCUPOBKY yCHIUTENS Y TOrO KaHaja, Ha KOTOpoM OyjeTe
pa6otath o 1m.10.1.4-10.1.5 ctp.27 (umu 35-36).
3. Boinonaute kanuOpoBKy Ko3hHUIIMEHTa OTKIOHEHUS U KaTUOpPOBKY
Kod(puIeHTa pa3BepTKH BEIOPAHHOTO KaHAaJIa 110 TEXHUYECKOMY OTTMCAHUIO Ha
ocrmutorpad 1m.10.1.6-10.1.8 ctp. 27 (unm ctp.36).
4. TTo TeXHUYECKOMY OMMCAaHUIO Ha OcIIIIIorpad 03HAKOMBTECH C MOPSIAKOM
u3Mepenus aMmuTy sl 1m.10.2.1 1 nepuoga cuHyconaanbHoro curnania m.10.2.3
[P HETIPEPHIBHOW pa3BepTKE C BHYTPEHHEN CHHXPOHU3ALIUEH.
5. Iopatite Ha BX0oa ocimiutiorpada curaan U=1,5-15V u uzmepsre Um c
MOMOIIBI0 ocIIIorpada.
[Ipu u3MepeHusax 4acToTy yCTaHOBUTE paBHOM 1kl 1.
Pe3ynbpTaThl u3MepeHus 3aHecure B Ta0nuiry 1.
Tabmuma 1 U=1,5-15V f=1kl'g

[TocnemoBaTenbHOCTD BBITOJIHAEMBIX .
. Pe3ynbpTaTsl n3MEepeHUl U pacuera
onepauun

Vcranosuts o 1'3-109 U, V

Mameputs C1-77 Um,V

Berauciuts U, V

CpenHekBapaTUYHOE 3HAUCHUE HAIPSHKEHUSI CHHYCOUIATBHONU (DOPMBI MOXKHO
HaWTH MO U3BECTHOMY KO3 puunenty ammiautyasl Ka=1,41 u 3aBucumoctu
Ka=Um/U; caenosarensro , U=Um/Ka=Um/1,41

6. YcranoBute Hanpsokenune curHaia 12V u menss yactory 200 m-20kI 11 m3mepnTe
MEPHO/]] CUTHAJIA C TIOMOIIBIO ocIiuiorpada.
Pe3ynbpTaThl n3MepeHuii 3aHecuTe B TaduIry 2.

Tabaunra 2 Um=12V =20I"1-20kI '

[TocnemoBaTENbHOCTD BBITTOIHAEMBIX .
. Pe3ynbpTatel n3mMepeHui u pacyera
onepauui
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Veranosuts 1'3-109 f, k[

N3meputs C1-77 T, mc

Beruucimts f, k'

Yacroty onpenensitoT o popmyne: f=1/T, rae T- nepuoxn, mc.
7. Ilo nponenanHoi paboTe cuenanTe BIBO/I.

YKa3aHus K OTUETY.

1. Tema u nenu padboTHI.

2. O6opynoBaHue paboyero MecTa.

3. Pe3ynbTarhl n3MepeHuii U pacyeToB B BuAE TaOmuibl 1 u 2.
4., BriBOI.

KoHTposibHBIE BOTIPOCHI:

1. Kak u3MepuTh aMIUIUTYly CUTHAJIA C TIOMOIIBIO ocIuiorpada u OTCUUTATh ee
3HaueHue?

2. Kak u3MepuTh 4acTOTy MCCIIEYeMOro CUTHAJIa ¢ IIOMOIIBIO ociuiiorpada?

3. Kakue ycnoBust u3BMepeHUs JOJDKHBI BBITTOTHSATHCS JJISI 00ECTICUCHHS
MUHHUMAaJIBHOM TIOTPEITHOCTH ?

JlabopaTopHasi pabora Ne7: l3MmepeHue »3JIEKTPOHHBIM ocuuuiorpadgoM u
UMITYJIbCHBIM BOJIbTMETPOM MapaMeTPOB CUTHAIA MPAMOYTOJIBHOU (POPMBI
Tema: «M3mepeHune 31eKTPOHHBIM OCHUIUIOPaQOM U UMITYJILCHBIM BOJIBTMETPOM
napaMeTpoB CUTHAJIA IPSIMOYTOJILHON (hOPMBD».
Henu: 1. U3meputsh napameTpsl CUTHAJIA MIPSMOYTOJIBHON (DOPMBI C TTIOMOIIIBIO
ANEKTPOHHOTO oclIIIorpada u UMIyJIbCHOTO BOJIBTMETPA.

2. CnenaTh CpaBHUTEIbHBIN aHATN3 TTOJYYCHHBIX TaAHHBIX.
O6opynoBaHue pabovero Mecra:

1. 'eneparop ummynscoB I'5-54 (I'5-52, I'5-63).

2. Dnextponnbiit ocimniorpad C1-77 (C1-68).

3. Umnynbscubiii BonsT™MeTp B4-17 (B4-12).

[TopsimoK BBITTOJIHEHUST PaOOTHI:

1. ITo TEeXHUYECKUM OIHACAHUSM O3HAKOMHTHCS C MPUMEHICMBIMU TIPUOOpPaMH.

2. [TonroToBUTH MPUOOPHI A1 pAaOOTHI M K3MEPEHUI B COOTBETCTBHH C ITyHKTaMHU
TEXHUYECKHUX ONHMCAHUM.

3. CobOpaTh cxeMy IKCIIEpPUMEHTA!
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o|aTT

Haepy3ka
[5-54 500 Ou

BA- 17

4. KoHTpoJupys 10 UHIUKATOPY, BCTPOCHHOMY B TeHeparop ['5-54, Benuuuny
BBIXOJTHOT'O CUTHAJIA MOCJIEA0BATEIbHO U3MEHsHTe B npenenax ot 60 no 180 mV u
U3MEPHTE C OMOIIBIO ocIiuIorpada U UMIYJILCHOTO BOJILTMETP. Bo Bpems
U3MEepeHnit yacTota curtaia goinkHa obith 2000, a pmurensHocTh 400 MKC.
Paccuwnraiite ®=T/1=1/f*t u TonbKO MOCIIE TOrO, KaK YOSIUTECH, UTO B@>2

MoxeTe BKIoYaTh KHOMKY «3AITY CK»y, pacnonoxxeHHyro Ha JuieBoi manenu ['5-
54,

Pe3ynbTaTy usmepenus 3anecure B Tadiuiy 1.
Tabmuuma 1 Um=60-180 mV f=200Tuy 1=400 mkc

HOCHGHOB&TGHLHOCTB BBIITOJIHACMBIX

. Pe3ynbTaThl H3MepeHnit u pacyera
orepanui

YcranoButs o uHaukaropy I'5-54 Um,mV

N3meputs C1-68 Um,mV

Mameputs B4-17 Um, mV

5. Uckirounte UMITYICHBIM BOJBTMETP U3 CXEMBI SKCIIEPUMEHTA.

6. Ycranosute amrmutyay 16V, gactory 120I'n. M3MeHssl JIMTETBHOCTh CHTHAJIA
npsiMmoyroisHO# popmbl oT 300 Mkc 10 500 MKC U yOeUBIIUCH, UTO O>2,
U3MEphTE JJIUTEIFHOCTH C IIOMOIIBIO ocIuiuiorpada.

Pe3ynbTaThl H3MepeHunii 3aHecuTe B TabIuIy 2.

Tabaura 2

[TocnemoBaTENbHOCTD BBITOJIHAEMBIX .
. Pe3ynbpTaTsl n3MepeHul U pacuera
onepauun

VcranoButs 1o 1'5-54 1, Mmxc

Brerauciours ®

N3meputs C1-77 1, MKC

7. Ilo mponenanHoii paboTe caenaiiTe BHIBOA.
YKka3aHus K OTUYETY.

1. Tema u uenu paboTHI.
2. O6opynoBanme paboyero Mecra.
3. Pe3ynbTaThl M13MepeHHI U pacdyeToB B BU/IC TaOIUII 1 1 2.
4. BeiBos.
KonTpoJsibHBIE BOTIPOCHI:
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1. OOBsICHUTH NOPSAAOK U3MEPEHUS JUIUTETBHOCTH UMITYJIbCA AIEKTPOHHBIM
ociuiorpagom.

2. Kakomy n3meputenbHOMY NpuOOpy OTAAeTe NPEANOUYTEHHE U ToYeMy??

3. Kak ocyniecTBUTh CHHXPOHU3ALMIO ITPU HAOJIIOIEHUH Ha SKpaHe ocLuiorpada
VMITYJIbCHOT'O CUTHAJIa?

JlaGoparopHasi pabora Ne§: lI3MmepeHre 4acTOThl NEPEMEHHOTO HAMPSAKECHUS
Tema: «/3Mepenne 4acTOThI ¢ TOMOMIBIO 3JIEKTPOHHO-CUETHOTO YaCTOTOMEPAY.
Henu: 1. O3HaKOMUTBCS ¢ METOAMKON U3MEPEHNS YaCTOThI C IOMOILBIO
AJIEKTPOHHO-CUETHOI'O YaCTOTOMEPA.

2. IIpoBepUTh TOYHOCTH [0 YACTOTE HU3KOUACTOTHOrO reHepatopa ['3-109
Y BBICOKOYACTOTHOTO reneparopa ['4-18A.

O6opynoBaHue pabodero Mecra:

1. T'eneparop I'3-109 (I'3-123).

2. T'enepatop '4-18A (I'4-151).

3. Yacroromep anekTpoHHO-cueTHbIH U3-38 (U3-57).
CxeMa paboyero Mecra:

[3-109 13- 38 [4-18A 43-38

Puc. 1 Puc.2
[Topsimok BHITIOTHEHUST PAOOTHI:

1. ITo TexHUYECKOMY OMUCAHUIO HA JIEKTPOHHO-CUETHBINA yacToTromep U3-38
03HAKOMBTEChH C:
- OpraHaMu yrpaBJICHHUS

- IOATOTOBKOM K IPOBEJACHUIO U3MEPECHUM
- UI3BMEPEHNUEM YaCTOThI

2. Cobepure cxeMy pabouero mecta 1o puc. 1.
VYcraHoBUTE BEIMUYMHY BBIXOJHOTO HanpsbkeHus: renepatopa ['3-109 pasuyto 0,5

B. M3MeHsis 9acTOTy CHTHAJIA B TIpeiesiax pabodyero auana3oHa 4acToT
reHepaTopa, CHUMHUTE TTOKa3aHUs MU(PPOBOTO HHIUKATOPA YaCTOTOMEpA.
Pe3ynbTaThl n3MepeHus 3aHecuTe B TabuIy 1.

Tab6awnma 1

VYcranosieHa o 13-
109 f, xI'g

N3mepena Y3-38 f, k'

3. Cobepure cxemy pabodero Mecra 1o puc. 2.
Y cTaHOBUTE BETMYHHY BBIXOJIHOTO HampshKkeHus, paBHoe 0,5 B cTyneHyaTbim

aTTeHtoaTopoM. [Ipu 3TOM nepexitouaresb poaa paboThl JOIKEH HAXOIUTHCS B
nonoxxennu HI' — HenmpepbpIBHAs reHepanusi.
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W3MeHsis 4acToTy cUrHajia B mpejesax MeCcTH AMana3oHoB, CHUMHUTE MMOKAa3aHuUs
nu(ppoBOro MHANKaTOpa yactoromepa. Pesynbrar 3anecute B Ta0. 2.
Tabnuua 2

Vcranosnena no I'4-
18A f, MI'
Nzmepena U3-38 T,
MI1g

4. Tlo nponenanHoi paboTe caenanTe BEIBO.
Yka3aHus K OTUETY.

1. Tema u enu paboOTHI.

2. O6opynoBanue paboyero Mecta U CXeMbl U3MEPECHUIA.
3. Pe3ynbrarel m3mepeHuit B Bue Tadbauiel 1 u 2.

4., BriBOI.

KOHTpOIBHBIC BOPOCHI:

1. KakoBo HazHaueHue npudopa U3-38?

2. VI3 kakuX OCHOBHBIX Y3JIOB COCTOUT CTPYKTYpHAsi cXema yactoromepa’?
3. Kakyto ¢yHkumio BeImoiHsAET (HOPMHUPYIOIIEE YCTPOHNCTBO?

4., KakuM 00pa3oM B 4aCTOTOMEPE 3aJ1aeTCsl BpeMs cuera?

Paznen 4 N3mepeHue napaMeTpoB KOMIIOHEHTOB JIEKTPOPATHOTEXHUYECKUX
nenem

BHeaynuTopHasi camocTosiTeIbHAS padoTa

Paborta ¢ cood0meHusIMu
[ToaroroBuTh cooOIIeHNs TeMBbI. [IpoMBITIITIEHHBIE 00pa3Ihl HCTIBITATEIICH
I1IT; ITpompimnenHbie 06pa3iel uamepurenein MMC

Kpurepuu ouenku:

- OICHKa «OTJIMYHO» CTaBUTCS, €CJAM TEMa pacKpbiTa TMOJHOCTHIO,
c(hopMyJIMPOBaHBI BHIBOJIBI.

- OLICHKA «XOPOII0» CTABUTCS, €CIM €CTh HE3HAYUTEIIbHBIE HEHOYETHI IPU
M3JIOKEHUH TEMBI, JTMOO pacKphITa HE MOJHOCTBIO, U HE CPOPMYIUPOBAHBI BBIBOIBI
B JIOCTATOYHOM CTEIICHH.

- OIICHKA «yJIOBJIECTBOPUTEIHLHO) CTABUTCS, €CJIA TEMA PACKPHITA HE OJTHOCTHIO
1 He chopMyITMPOBAHBI BBIBOJIBI, TUOO0 HAPYIICHBI CPOKHU CAAYN COOOIECHHUS.

- OIICHKA «HEYJOBJICTBOPUTEIBHO» CTABUTCS, €CJIM CTYJACHT HE MPEIOCTaBUII
cooOmieHue.

JlabopaTtopHas pa6ora Ne9: MzMmepenue nmapameTpoB ereld MOCTOBBIM METOIOM
Tema: «M3mepenune napametrpoB R, L, C MOCTOBBIM METOIOMY.
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Henu: 1. O3HAKOMUTBCS ¢ METOAUKON U3MEPEHHUSI CONIPOTUBIICHUN, EMKOCTEN U
MHIYKTUBHOCTEHN C MOMOIIbIO U3MEPUTEIBLHOTO MOCTA.

2. VI3mepuTh COPOTUBIIEHUE PE3UCTOPOB, EMKOCTh KOHJIEHCATOPOB U
MHIYKTUBHOCTH OOPa3LOBbIX KaTyIIEK.
O6opynoBaHue pabodero Mecra:

1. YHuBepcanbHblii u3Meputenbubiii Mmoct E7-11.
2. PannosneMeHThI.
[lopsioK BBITIOJIHEHHSI paOOTHI:

1. ITo TeXHUYECKOMY OMUCAHUIO HA MPUOOP U3YUHTE:
- Ha3HaueHue npudopa

- TCXHUYCCKUC XaPAKTCPUCTUKN
- OpraHbl yIrpaBJICHUA HpI/I60pOM N UX HABHAYCHHUC

2. O3HaKOMBTECH C METOJUKON U3MEPEHUSI:
- COIIPOTUBJICHUH

- CMKOCTHU
- THOAYKTUBHOCTH

3. Ilpoussenure n3mepenue napametpos R, L, C
Pe3ynbTaThl H3MEpEeHHS 3aHECUTE B TaOHIy 1.

Taobmuna 1

O0BeEKT Homunanbrnoe 3nauenue u % | H3mepeHo Csenenus o
U3MEpEeHU OT HOMHUHAaJIa TOJTHOCTH

R1

R2

R3

C1l

C2

C3

L1

L2

4. Caenaiite BRIOPAKOBKY JI€Tajiel, CBEJCHUS O TOJHOCTH 3alUIINATE B Ta0uIy 1.
ITpumep: R1=330 kOMm +£10%

Ornpenenute OTKJIOHEHHE OT HOMHUHANIA B KOM
330xkOm — 100%
X, kxOm — 10%

Onpenenute: Hanbompiiee 330kOM+X, kKOM u

Hanmenbiiee 330kOm —X, kOm
JOMyCTHMBIC 3HAUYCHUS COMPOTUBICHU. Eciu n3mepsemas BenunHa
YKJIJABIBAETCS B 3TOT AuanasoH, To R1 — roxen, eciou Het, To R1 — HeroneH.
5. ITo mponenanHo# paboTe caenalTe BHIBOI.
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YKa3aHus K OTUETY.

1. Tema u nenu padboTHI.

2. O6opynoBanue paboyero Mecra.

3. Pe3ynbrarel u3mepeHuit B Buae tadbauusl 1 u 2.
4. BeiBoj.

KoHTponbHBIE BOITPOCHL:

1. OOBACHUTH MOPSIOK MOJATOTOBKH U3MEPUTEIIBHOTO MOCTa K paboTe.
2. KakoBa meTonuka paboThl ¢ TPUOOPOM MPU U3MEPEHUU:
- COIIPOTUBJICHUM

- EMKOCTEH
- IHIYKTUBHOCTEN?

3. Kak npousBectu orcueT uzmepsiembix BenuunH R, L, C?
4. KakoBO Ha3HAauYC€HUE UHANKATOpa?

3.2 KoMmIeKT KOHTPOJbHO-OLEHOYHBIX CPeICTB JJA  NPOBeJAeHUs
MPOMEKYTOYHOU aTTeCTALUM

[TpoMerxyTouHas aTTeCcTaIus Ipe/ICTaBICHA B dopme
mudGepeHITMPOBaHHOTO 3a4eTa.

JuddepeHnnpoBaHHbI 3a4eT TpeACTaBlIeH B BHUAE 15 BOMPOCOB TecTa,
MIOIpa3yMEBAOIINX BHIOOP OJHOTO MPaBUIIBHOTO OTBETA U3 TPEX IMPEIJIOKEHHBIX
BapuaHTOB. Ha BBITIONTHEHUE TecTa CTyAeHTaM qaeTcst 30 MUHYT U PEIOCTABISICTCS
TOJILKO OJTHA TIOMBITKA.

[Iepeyens BONpOCOB TECTA

1. TIpomecc cpaBHEHHUs TyTeM (PU3UYECKOTO IKCIEPUMEHTA JAHHON BETUYUHBI
C BEIMYMHOW TOIrO0 € pPOJAA, YCIOBHO IIPUHATOM 3a EIWHHULY H3MEpPECHUS,
HAa3bIBACTCS

a. Mepa
0. N3mepenue
B. TOYHOCTH

2. CpenctBo um3MepeHHs, 00ecleuMBarollee BOCIPOU3BEICHUE U XpaHEHHE
€IUHULBI (PU3UYECKON BEJIUYUHBI C LETbI0 Nepeayn pa3Mepa oOpa3loBbIM, a OT

HUX pabOYUM CpEeJICTBAM U3MEPEHHUS], HA3bIBACTCS

a. JrajoH
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6. O6pa3sioBas mepa
B. Pabounii usmeputenbHbIi mpudop

3. Haumenbliee 3HauYeHHE H3MEPSIEMOM BEJIMYMHBI, CIIOCOOHOE BBI3BATH
M3MEHEHHE MOoKa3aHus Mpuoopa Ha3bIBAETCA

a. TounocTp
6. Paspermarorniasi ciocoOHOCTh
B. UyBCTBUTEIBHOCTh

4. Ykaxure popmMyily 4yBCTBUTEIbHOCTH

Aa
a.Ss=—
AA
AA
0.5 =—
a
AA
B.S =—
A

A

5.Kakoii morpenHocTy He CyIeCTBYET?

a. AGCoIIOTHAs TOTPEIIHOCTD
0. [IpuBenenHas OTHOCUTEIbHAS TOTPEIIHOCTD
B. [IpuBeaeHHas abCcomOTHAS TOTPEUTHOCTD

6. MlHTepBas, B KOTOPOM HaXOJIMUTCS JECUCTBUTEIIbHOE 3HAYCHUE H3MEpSIEMOM
BEJIMYMHBI C 3aJJaHHOU JIOBEPUTEIBLHONU BEPOSTHOCTHIO, HA3BIBAETCS

a. JloBepuTenbHas BEPOSITHOCTh
0. JloBeputenbHbIi HHTEpBAI
B. Pa3pemaromnias cmocoOHOCTh

7. . 3akoHumuTe (pazy IBYMsl CIOBAMU:

[IpsiMbIM Ha3bIBAaETCSI U3MEPEHHE, KOT/1a HCKOMOE 3HaUYeHHE (PU3UUECKOM
BEJIMYMHBI HAXOAUTHCSI HEOCPEACTBEHHO U3 ... ... .
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8. HaubonpIi1ee MTrHOBEHHOE 3HaUYEHUE HANIPSKEHUS 3a MIEPUO]T Ha3bIBAECTCS

a. CpeJHEBBINPSIMIICHHOE 3HAYCHUE
0. JleiicTByroliee 3HaUCHUE
B. [ImKOBOE 3HaUeHUE

9. Vkaxute GopMyny aMIUIUTYTHOTO KO3 duiimeHTa

U
a.Ka:U—
CB

U
6.Ka:7’”
AU
B.Ka=7

10. ITyrem no0aBiieHHsS YEro PacCIIUPSIOT MPEAENbl U3MEPEHUsT aMIIEPMETPOB
MarHUTOAJIEKTPUUECKOM CUCTEMBI?

a. lynr
0. [IpeoGpazoBareinn
B. J106aBOYHBIN pe3nCTOP

11. Kakum o00pa3om cieayeT BKIOYATh JJ00ABOYHBIE PE3UCTOPHI B
U3MEPUTENIBHYIO CXEMY?

a. TMOCJIeIOBATEIILHO
0. mapasienbHO

12. Ykaxute dhopmyiry pacdeTa J00aBOYHOTO PE3UCTOPa

U,
a.R, = — — Ry,
YHOM
Ry
0.R, =—=
A n—1
B. Rﬂ = RV *Nn
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13. Yem ygarie BCEro OLEHUBAETCS CITydailHasl OTPEIIHOCTD?

a. AOCoII0THas MOTrPEIIHOCTD
6. Cpennsisi KBaJpaTU4HAs [TOTPEIIHOCTD
B. [IpuBeneHHast OTHOCUTENbHAS MTOTPEITHOCTh

14. OnumvTe NpUHIMUIT JEHCTBHS UMITYJIBCHBIX T€HEPATOPOB

15. Ilo Ha3HaueHHIO oclHIIOrpadbl MOAPA3AEISAIOTCS Ha:
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