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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 Cnoco6eH 000CHOBBIBATh TPUHUMAEMBIE TIPOSKTHBIC PEIICHHS, OCYIIECTBIISTh

MOCTAHOBKY H BBITIOJHATEH YKCIIEPUMEHTHI 110 TIPOBEPKE X KOPPEKTHOCTH U 3P (HEKTUBHOCTH
N/I-1 JlemoHCTpupyeT 3HAHME METOJ0B aHAJIM3a U CUHTE3a JJUHEUHBIX U HEJTMHEHHBIX
AIIEKTPUIECKUX, DIEKTPOHHBIX, ITUPPOBBIX CUCTEM

2. [IK-4 Cnioco0eH aHaIM3upOBaTh COCTOSIHUE CPEJCTB U3MEPEHHUI B OPraHU3allii, BHEIPEHUE B
IIPOLIECCHI TPOU3BOJICTBA HEOOXOAUMBIX CPEICTB U3MEPEHUI U CTaHAAPTHBIX 00PA3L0B U
METOJAMK U3MEPEHUN

NJ-2 IIpoBoauT KaauOpOBOYHBIE IPOLEAYPHI U3MEPUTEIBHBIX CUCTEM

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anura 3a1aHus
1. 3amuTa maboparopuoii padotel Nel (Jlaboparopras pabota)
2. 3amuTa nabopatopHoii padboTsl Ne2 (JIabopartopnas pabota)
3. 3amuTa naboparopHoit pabotsl Ne3 (Jlaboparopnas padoTa)

®Dopma peanuzaruu: [Tucemennas pabora
1. Kontponbnas padota Ne2 (KonTponsHas pabora)

Dopma peanuzanuu: [IpoBepka 3aaanus
1. IToarotoBka k koHTpobHOU padote Ne 1 (Kontponbhas paboTta)

®Dopma peanuzaru: YctHas hopma
1. Tect Nel (IlepekpecTHslii onpoc)

BPC aucuuniavHbl

8 cemectp

Beca koHTpOIBHBIX MeponpHsITHii, Y0

Wnnekc KM- | KM- | KM- | KM- | KM- | KM-

Pa3ngen nuciuIninHbl KM: 1 5 3 4 5 6

Cpok KM: 4 4 8 8 12 12

OcHOBHBIE IOHATHSA U OTIPE/IETICHUS B
pacxo0METpPUH

OCHOBHBIE TIOHATHS: PACXOJ U KOJIMYECTBO KUIKOCTH
(raza), MaccoBBI U OOBEMHBIN PACXO/IbI,

+ +
pacxo0Mepbl, CYETUUKH KOJTMYECTBA U
npeoOpa3oBaTesid pacxoaa
MeTponoruueckue 1 SKCIUTyaTalliOHHbIE + +

XapaKTEpUCTHK PacXx00OMEPOB




[MuapoarHAMUYECKHE METOIBl U3MEPEHHUSI pacxo/ia

AHaIN3 THIPOAMHAMUYECKUX METOI0B U3MEPEHUS
pacxona

:‘)J'ICKTpOMaFHI/ITHHﬁ METOJ UBMEPCHUA pacxoaa

®du3nyecKrue OCHOBEI QJICKTPOMArouTHOr0O MCToAa
HU3MCPCHHA pacxoJa

AHanu3 KOHCTpyKIUU DM pacxoaoMepoB;
UCTOYHUKHU NOTPEHIHOCTH U3MEPEHUS U CIIOCOOBI UX
yCTpaHEHHUSI.

Mertposnoruueckoe obecriedeHne n3MEpeHns pacxoaa
B TpyOax 00IbIIOro AuaMeTpa

Mertposoruueckoe obecreyeHue pacxoa0MepoB U
CYETYMKOB KonmuecTBa. [Ipobiembl n3mepeHus
pacxojia JKUAKOCTH B TpyOOIpoBogax O0JIBIIOro
JuaMerpa

YHLTpaSBYKOBOﬁ MCTOJ UBMCPCHUA pacxoaa

Pa3HOBUIHOCTH YIBTPAa3BYKOBBIX METOLOB
U3MEPEHUs pacxona. BpeMsa-ummynbcHbie
YJIBTPa3BYKOBBIE PACXOAOMEPHI.

[Tee30nnekTpuyeckue npeodpazosarenu Y3P u
METO/Ibl BEICOKOTOYHOTO U3MEPEHHS BPEMEHHU
pacupocTpaHEHUs YIbTPa3BYKOBBIX CUTHAJIOB

Bec KM:

10

20

15

20

15

20

$O61mast yacte/J{71st IPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
[1K-1 UA-1nk1  HemoHcTpupyer | 3HaTh: Tect Nel (IlepexpecTHblii onpoc)
3HaHHWE METOJIOB aHalIM3a U | *OCHOBBI CXEMOTEXHUKHU 3amuTa naboparopaoit pabotsl Nel (Jlaboparopuas paboTa)
CHHTE3a JIMHENHBIX M | aHAJIOTOBBIX [ToaroroBka k koHTpoabHOU padoTe Ne 1 (KonTposbHas padoTa)
HEJIMHEHHBIX M3MEpUTENBHBIX YCTPOCTB | 3amuTa nabopatopHoit padotsl No2 (JlaboparopHas paboTa)
IIEKTPUYECKUX, B COBPEMEHHBIX
ANEKTPOHHBIX,  HU(PPOBBIX | pacXoAOMepax KHUJIKOCTH U
CUCTEM rasa
*IIPUHIUIIBI TOCTPOCHUS
CTPYKTYPHBIX,

(YHKITMOHATTBHBIX U
MPUHIMIHAAIBHBIX CXEM
aHaAJIOTOBBIX
W3MEPUTEIIbHBIX YCTPOUCTB
JUISL peanu3arnuu
U3MEPUTEIIbHBIX MTPOLELYD B
CpPEACTBAX U3MEPEHHUS
pacxona

YMeTh:

*IIPOBOJIUTH aHAJIN3 U CUHTE3
JIMHEWHBIX U HEJIMHEHUHBIX
AJIEKTPUYECKUX U
3JIEKTPOHHBIX CXEM B
CpEeACTBAX U3MEPEHHUS
pacxona

ONPEAEIISTH aJITOPUTMBI




00pabOoTKN U3MEPUTEILHON
MH(OPMALIMK OT MTEPBUYHBIX
npeoOpaszoBareseit pacxona,
oOecreunBaroIIe
MOBBIIICHHYIO HAJIC)KHOCTD U
TOYHOCTh U3MEPEHUS
pacxona

I1K-4

N/1-2nk-4 [TpoBoaut
KaJTHOPOBOYHBIE TPOIIECTYPHI
U3MEPHUTEIBHBIX CUCTEM

3HaTh:

OCHOBHBIE€ METO/IbI TOBEPKHU
pacxoIoOMEpPOB U CUETYMKOB
KHUJIKOCTH, ITAJIOHBI
HCIIOJb3YEMBIE MPU MTOBEPKE
*0CO0EHHOCTH
MIPUMEHSAEMbIX TEXHUUECKUX
pelIeHui 1 uX BIUSIHUE HA
METPOJIOTHYECKHUE
XapaKTEePUCTUKU
pacxoIoMepoB

YMers:

aHAIM3UPOBATh PE3YJIbTATHI
SKCIEPUMEHTATBHON
MIPOBEPKU METPOJIOTHUUECKHUX
XapaKTEPUCTUK
pacxoaoMepPOB U ONIPEAEIISTh
WX TIPUTOJHOCTD K
JKCILTyaTaluu

*OIICHMBATh JJOCTOMHCTBA U
HEJIOCTATKU Pa3Iu4YHbIX
TUIMOB PacX0JIOMEPOB U
MIPUMEHSEMBIX B HUX
TEXHUYECKHX PEIICHUN

Kontponbras padota Ne2 (KonTtponwsHas pabota)
3ammuTa J1abopatopHoii pabotel Ne3 (JlaboparopHas paboTa)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Tect Nel

@opmbl peaqu3anuu: YcTHas popma

Tun KOHTPOILHOr0 MeponpuaTHs: IlepexpecTHsIi orpoc

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mpoBeaeHMsi KOHTPOJBLHOro MeponpusaTusi: CTyAEHTbI OTBEYAlOT HAa BOIPOCHI,
CBSI3aHHBIE C OCHOBHBIMM METPOJIOTMYECKUMH OIPEACICHUSAMU U NOHATUAMH NPUMEHUTEIBHO K
CpeICTBaM U3MEPEHMsI pacxoaa

Kpartkoe cogep:kanue 3aiaHusA:
Uro Takoil pacxo U KOJIMYECTBO KUAKOCTU (Ta3za)? UTo Takoe MTHOBEHHBIN U CPEIHUM
pacxon? EquHuIEl n3MepeHus pacxo/ia U KOJIMYEeCTBA ) KUIKOCTU. UTO Takoe npuBeIeHHBIN K
HOPMAaJIbHBIM YCIIOBUSM 00BeM (pacxoj) raza’?
OCHOBHBIE METPOJIOTMYECKUE XapAKTEPUCTHKHU PACXOJIOMEPOB U CUETUYMKOB KHUIKOCTH (Ta3a).
Kak HOpMHpYIOT IOTPELIHOCTH
pPacxoJJOMEepOB M CYETYMKOB KomnuyecTBa? DyHKIMM TPeoOpa30oBaHus U BIUSHUS JUIs
NEPBUYHBIX U3MEPUTENBHBIX Mpeodpa3oBareseid pacxoaa. YTo HOHUMAIOT MO
METPOJIOTMUECKONW NCIPABHOCTBIO U HAJIEKHOCTBIO Pacx010MepoB?

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: °*OCHOBBI CXEMOTEXHUKU 1.00beMHBIN 1 MacCOBBIM Pacxo/bl, CBSI3b pacxojia co
aHaJIOTOBBIX MU3MEPUTEITbHBIX CKOPOCTBIO KUAKOCTH (ra3za) B TpyOOmpoBojie
YCTPOMCTB B COBPEMEHHBIX

pacxoJioMepax JKUIKOCTH H ra3a

YMeTb: *IpOBOIUTH aHANU3 MU 1.Kak n3MeHsTCs MoKa3zaHHs pacxoJoMepa,

CHHTE3 JIMHEHHBIX M HEIMHEHHBIX M3MEPSIFOIIETO CPETHIOI CKOPOCTh )KUIKOCTH B
AIIEKTPUUYECKUX U DIEKTPOHHBIX TpyOONpPOBO/IE, €CIU MIIOTHOCTD )KUIKOCTH

CXeM B CpEICTBaX H3MEpEeHus yMeHblInIach Ha 2%?

pacxojna

OnucaHue MKaJbI OlleHUBAHUS

Oyenka. 3a4TE€HO
Onucanue xapaxmepucmuxu 8blNOJIHeHUs 3HaHus: B 11e10M OTBETHI TPaBUIIbHBIE, OTCYTCTBYIOT
rpyOble OMIMOKH B OMIPEICICHUSX U MOHATHUSX.

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu binoIHeHus 3Hanus: JlonyieHsl TpyObie OIIOKH,
CUTHAJTU3UPYIOIIUE O

KM-2. 3ammra 1adoparopHoii padornl Nel

®opmbl peaJu3anmu: 3alnTa 3a1aHus

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa npoBeieHHsi KOHTPOJIbHOr0 MeponpusaTusi: CTyIeHT NpeacTaBisieT 0hOpMICHHBIN
IIPOTOKOJI MpOBe/eHUsl JabopaTopHO padoThI, JaeT TEOPETUYECKOe OOOCHOBAHUS IOTYYEHHBIM
HKCIIEPUMEHTAIbHBIM JaHHBIM, OTBEYAeT Ha BOINPOCHI, CBSI3aHHbIE C KOPPEKTHOCTHIO BBHIOPAHHBIX
METOJIOB MCCIIEI0BAHUS U TIOJyYEHHBIX Pe3yIbTaToOB




KpaTkoe conep:kanue 3a1aHus:

Hapucyiite pyHKIIMmOHATBHYIO (THAPABIMYECKYI0) CXEMY PacX0JA0MEpPHOIN TOBEPOUHOM
ycTaHoBKH. (Y cloBHBIC Tpaduueckrue 0003HAYCHUS I AIEMEeHTOB PY mpuBeneHs! B

MIPUIIOKEHUH )

Ha nmpumepe npoTokosa moBepKky CUETYHUKA BOJIBI ONPEACTUTh OCHOBHBIE 00s3aTEIbHBIE
paszensl IPOTOKOJIAa, HA OCHOBAHUM KOTOPBIX ITOBEPUTEIIb MOXKET CAEIIATh 3aKII0YEHUE O

npuroaHoctu (HenpurogHoctu) CHU

[To BBLZaHHBIM MTPOTOKOJIAM OBEPKH, PACCUUTATh: CIIy4alHYIO0 U HEUCKIIIOYEHHYIO
CHCTEMAaTHUYECKYIO IIOTPELIHOCTHU ITOBEPSIEMOr0 PACX0I0MEPA, a TAKXKE MIPEIEIbHOE BO3MOXKHOE
3HA4YEHUE MOTPEIIHOCTH ITOBEPSEMOI0 PacXoAoMepa MpH 10BEpUTENbHON BEpOSITHOCTU 95%
(koadunment oxsara paBeH 2, kodppurrent CThI0eHTa TPUMHUTE PAaBHBIM 1.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaThb. °*OCHOBBI CXEMOTEXHUKH
AHAJIOT'OBBIX HU3MCPUTCIIbHBIX
YCTpOﬁCTB B COBPCMCHHBIX
pacxogoMepax XKUIAKOCTH U rasa

1.Yto Takoe kanmbOpoBka u moBepka C1U? Kak
IIPOU3BOJUTCS Mepeaayda €IMHNLIBI U3MEPEHUS pacxoia U
o0BeMa pacxoJoMepam U CYETUYUKAM BOIbI?

2.Kakue 0CHOBHbIE METPOJIOIMUYECKUE U TEXHUYECKUE
XapaKTePUCTUKHU PACXOJJOMEPOB U CUETUNKOB
KOHTPOJIMPYIOTCS B IIPOLIECCE TOBEPKU?

3.HazoBurte ocCHOBHBIE CpEICTBAa UBMEPEHUS
pacxoAOMepHON yCTaHOBKH (3TajOHa pacxoja),
oOecrnieunBaroIIye nepeady eAMHUIBI U3MEPEHUS
pabounmM cpecTBaM U3MEPEHUSI.

4.B KakoM JIOKyYMEHT perjiaMeHTHpYyeTcs IpoLeaypa
noBepku, OCHOBHBIE pa3fiesibl METOUKH MOBEPKU

YMeTh: *NpoBOJUTH aHAIU3 U
CUHTE3 JIMHEHHBIX W HEJIMHEHHBIX
SJIEKTPUYECKUX U DJIEKTPOHHBIX
CXeM B CpEACTBAX M3MEpPECHUS
pacxonaa

1.B Tabnuie npuBeneHBI Pe3yNbTaThl IPOBEPKU
OCHOBHOH IOTPELIHOCTH N3MEPEHHs Pacxo1oMepa-
CUETYHKA BOJIBI, IPEEIIBI JIOIYCKaeMOM ITOTPELIHOCTH
KOTOpOro paBHbI +-1,5%. OnpeneanTs NpUrogHoCTh
pacxojioMepa K JalbHeHIel sKkcIuTyaTaluy, B cirydae

HETIPUTOJTHOCTH - 000CHOBATH MPUHSTOE PEIICHHE.
Vo,n | Tusm, ¢ | Qo, M3/a | VX, i1 0, %
900.0 | 110.0 29.455 903.5
162.1 | 360.0 1.621 163.102
81.414 | 720.12 | 0.407 83.561

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu 8vinoaxeHus sHanus: OTBETHI B 1IEJIOM MPaBUIbHBIC, JOMYCKAIOTCS
HE3HAYUTEIIbHBIC ONMMOKH, HE HCKAKAFOIINE COJIEPIKAaHUE TEMBI 110 CYIIECTBY

OZ/;BHKCZ.‘ HC 3a4TCHO
Onucanue XapakmepucmuKku 6blNOJHEeHUsl 3HAHUA. OtBeTr HeraBI/IHLHHﬁ 10 CyHmEeCTBY

KM-3. [loaroroBka Kk KOHTpPOJIbHO# padoTe Ne 1

®opmbl peaausanun: [Iposepka 3aganus

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeneHHsi KOHTPOJbHOro Meponpusitusi: [Iposepsercs
MUCHbMEHHOTO 3a/IaHus U 33Jal0TCsl IOMOJIHUTENbHBIE BOIPOCHI IO TEME 3aaHus

BBIIIOJIHCHHUC

KpaTkoe coaep:kanue 3a1aHus:




Onpenenutb TpeOOBaHUS K IUANIA30HY U3MEPEHUs (MIpeoOpa3oBaHus) U TOUHOCTH
nuddepeHIaIbHOTO0 U3MEPUTEIIBHOTO MPeoOpa3oBaTelis JaBieHus, paboTaIOIMIEeTo B COCTaBE
pacxomomepa mepeMmeHnHoro nepenana nasienus (I1I1/1) B Bune crangaptHOi nuadparMel ¢
koadppunmentom m=0,4. Pacxonomep nomkeH odecrneunBaTh U3MEPEHUE Pacxo/ia Mpu
M3MEHEHUU CKOPOCTH XKUAKOCTH (Boabl) ot 0,3 10 3 M/c ¢ morpentHocThio He 6omee 2%.
CoO6CTBEeHHYIO OTPEIIHOCTh MpeoOpa3zoBaHus nuadparMbl NIPUHATH paBHOH 1%.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: *IPUHLUIBI IOCTPOEHUS
CTPYKTYPHBIX, (YHKIIMOHATbHBIX U
MPUHIUITHATIBHBIX CXEM
AHaJIOTOBBIX U3MEPUTEIIbHBIX
YCTPOMCTB IS peanmn3anuu
U3MEPUTENIBHBIX ~ IpoUeayp B
CpeCTBaxX U3MEPEHUs pacxoaa

1.ITouemy pacxomomepsi I1I1]] umeroT orpaHUYEHHBIH
JMarna3oH u3MepeHus?

2.Kak npousBecT TUHEApU3aIHIO KATHOPOBOYHOM
xapakTepucTuku (pyHkmuu) B pacxomomepax [TT1J]?

VMeTh: ONpeAeNsiTh alrOPUTMBI
00paboTkH M3MEPUTEIBHOM
uHDOpMalMM  OT  MEPBHYHBIX
npeoOpazoBaterneit pacxona,
00ecrieYnBaroNe  MOBBIIICHHYO
HaOgCXHOCTh u TOYHOCTb
U3MEpEHHs pacxoja

1.CocTaBuTh CX€My BTOPUYHOIO IipeoOpa3oBaTes Al
pacxonomepos [T/ ¢ ucnosbzoBanueM
MHUKPOKOHTpOJLIEPA

2.B xadecTBe BTOPUYHOTO U3MEPUTEIBHOIO
npeoOpaszosareins B pacxogomepe [II1/] ucnonssyercs
Qg depeHranbHbIN peodpa3oBaTeNb JaBICHHS B TOK,
HUMEIoIUH puBeaeHHY0 norpemHocts 0,1%. Kakyro
MpeieIbHYIO TOTPEIIHOCT OyIeT UMETh PacXo0Mep
(mpeobpazoBartesb pacxo/l - TOK) Ha pacxojie, paBHoM 0,1
OT BEpPXHEro Ipenena usmepenus QB).

Onucanne MKAJbI OIIEHUBAHUS

Ouyenxa: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
Onucanue xapakmepucmuku 6binoHeHus 3uanus: PadboTa BbIIIOIIHEHA B LIEJIOM NIPABHIIBHO,
OLIMOKH HOCAT HEe MPUHLIUIHAIBLHBIN XapaKkTep

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: METOJ PELIEHUs 3a7jad BbIOpaH MPaBUIBHO, HO
IIPU OTBETE JIOMYILEHbI OIMOKH, KOTOpbIe OBLIM UCTIPABIIEHBI OCIE JOMOJHUTEIBHBIX BOIIPOCOB

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: METO PELIEHUs 3a7jad BIOpaH MPaBUIBHO, HO
IpU OTBETE JIOMYIIEHBI 10 2 TPUHIUIHAAIBHBIX OIIMOOK

KM-4. 3amura nadopatopHoii padotbl Ne2

®opmbl peaju3anum: 3anIuTa 3a1aHus

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJAbHOr0 MeponpusTusi: CTyIeHT NPEACTABISIET OPOPMICHHBIHN
IPOTOKOJI NPOBEJCHUs Ja0OpaTOpHO paboThl, JaeT TEOPEeTHYECKOe OOOCHOBAHMS IOIYYECHHBIM
SKCIICPUMCHTAJIBHBIM JaHHBIM, OTBECYACT HA BOIIPOCHI, CBA3AHHBIC C KOPPEKTHOCTHIO BI)I6paHHI)IX
METO/I0B MCCIIeIOBaHUS U MOJY4YE€HHBIX PE3yIbTaTOB

KpaTKOE CoA€CpKaHME 3alaHUA:




B npotokosne BeimosnHeHust JIP npuBectr 3cku3 (COOPOUHBIN YEPTEK) MbE303TECKTPUIECKOTO
npeoOpazosarens (I1211). Onpenenuts HazHaueHUE pa3IuuHbIX d7eMeHTOB [1D11. CHsATh 1
IIOCTPOUTDH YACTOTHYIO 3aBUCUMOCTb UMIIEAHCA IbE303JIEMEHTA OT YaCTOThI U OIIPEIEIUTD €r0
SKBHUBAJIEHTHYIO cXeMy. CHATh aMIUIMTYAHO-4aCTOTHYIO Xapakrepuctuky 1911 B
COBMEIICHHOM peKuMe paboThl (B pexuMe puema u nepeaadu). OnpeaennTs pe3oHaHCHYIO
4acTOTy U KO3 GUIIMEHT IBOIHOro MpeoOpa3oBaHus Uil 3aJaHHBIX 3HAYEHUI COTIPOTUBIICHUN

reHepaTopa 1 IPUEMHUKA CUTHAJIOB.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HATh: °*IPUHLUIBI IOCTPOEHUS
CTPYKTYPHBIX, (DYHKIIHOHAJIBHBIX U
IIPUHLIMIIAATIBHBIX CXeM
AHaJIOTOBBIX U3MEPUTEIIBHBIX
YCTPOUCTB UL peanusanuu
U3MEPUTENIBHBIX  IIpoLEeNyp B
CPEICTBaX U3MEPEHUs pacxoa

1.YTo Takoe npsiMoii 1 0OpaTHBIN Mbe303GHEKT?
VYpaBHeHuUs mpeoOpa3oBaHusi BXOJHOTO HAIPSKEHUS B
2.Kak nomy4uTh 3KCEPUMEHTAIbHYIO 3aBUCUMOCTh
BXOJHOTO UMIIEaHca OT 4YacTOThl? OTMETUTh Ha
4acTOTHOU xapakrepuctuke Zmd(f) uacrory
MOCJIeI0BATEIBLHOTO U NMapaJlIEIbHOTO PE30HAHCOB.

3. DKBUBAJICHTHAA AJIEKTpUYECKas cxema
MbE303JIEKTPUUYECKOT0 MpeoOpazoBaTesi, KaKUMHU
(bu3MYECKUMHU TapaMeTpaMH OMPEIENIIIOTCS TapaMeTPhI
AJIEKTPUYECKON CXEMBI.

VYMeTh: ONpenessTh AIrOPHUTMbI
00paboTkH M3MEPUTEITBHOM
uHGOpMalMM  OT  MEPBHYHBIX
npeoOpazoBaterneit pacxona,
00ecrieYnBaroONIe  MOBBIIICHHYO
HaOgCXHOCTh u TOYHOCTb
U3MEpEHHs pacxoja

I.I[JIH 3a/IaHHbIX IMapaMCTpPOB SKBUBAJICHTHOH CXEMBI
IbE303JICMCHTAa PAaCCUYHUTATh €ro 4aCToTy IMapauICIIbHOTI'O
" IIOCJICA0OBATCIBbHOI'O pE30HaHCa

2.Ha pucyHke npezcraBieHa OCLHIIIIOrpaMMa TUITUMYHOTO
BXOJIHOTO YJIbTPa3BYKOBOI'O CUTHajIa UMITYJIbCHOTO Y 3P.
[Tbe30anexTpuyeckuit npeodpazonatens [19111
BO30YyKJaJICd KOPOTKUM (J€JIbTa) UMITYJIbCOM.
[Tapametps! nznyvarouiero u npuHumaemoro 1911 -
uaeHTUYHbl. Onpenenuts (MpUuOIU3UTENBHO)
9KBHUBAJIEHTHYIO PE30HAHCHYIO YacTOTY
anekTpoakyctuyeckoro Tpakra (JATP),

HKBUBAJIEHTHYIO JOOPOTHOCTH U MOJIOCY MPOIYCKaHUS
DATP.

| BLmn
_AERE

Vlts/Div

L‘H 100mV CH2 500'1."3;.' MSUUns

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO

Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. OTBeTHI B [ECJIOM MMPABUJIBHBIC, JOITYCKAOTCA
HE3HAYUTCIBbHBIC OH_II/I6KI/I, HC HCKAXAroIUE COACPKAHUEC TEMBI IO CYIICCTBY

Ol{eHKa.' HC 3a4TCHO

Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OTBETHI IO CYIIECTBY HENPaBUIIbHbIE,
MCKQXXAIOIINE CYITHOCTD SIBJICHUM U 3aKOHOB, JIEKAIIMX B OCHOBE MPHIIMUIA JEHCTBUS
pacxo/10MepoB, U CYIIHOCTh METPOJIOTMYECKUX 3aKOHOB
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KM-5. KontpoJsabHas pabora Ne2

®opmbl peanauzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeaeHHsl KOHTPOJABHOro MeponpusaTus: CTyJeHTaM BbIJAIOTCA 3aJauH,
CBSA3aHHBIE C pPacyeToOM IIapaMETPOB Y3JOB M 3JIEMEHTOB 3JIEKTPOMAarHUTHBIX PacxoJ0MEpPOB.
CryneHTbl BBINOJHAIOT 33JaHue M O(QOpMIIAIOT pacueThl B IUCbMEHHOM BuJe. B mpouecce
pacueToB pa3pellaeTcss MCHOJIb30BaTh CIIPABOYHBIE MaTepuajbl U BBIYMCIUTENbHBIE CPEACTBA.
BeinonnenHas pabota caeTcs U IpoBepsieTcs MpernoiaBaTesieM

KpaTlcoe CodcpiKaHUuE 3alaHUA:

PaccuuTarh BBIXOIHOE HANPSHKEHUE IEPBHYHOTO IIPeoOpa30BaTelis AIEKTPOMArHUTHOTO
pacxogomepa (OMP) nnst ciaeayromux ero napameTposB:

MArHMTHaa nHaykuma 1,5 Tn
CropocTb Boabl 3 m/c.

il S

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

ANaMeTp NPoToYHOM Yactu 100 mm

BecoByto GYHKLMIO MO CEYEHMIO MPOTOYHOM YaCTW PACXoLOMepPa NPUHATb paBHOM 1.

3HaTh: OCHOBHBIC METOJIbI TIOBEPKHU
pacxoJOMepoB M CUYCTYHKOB
KHUJIKOCTH, STaJIOHBI
HCII0JIB3YCMBIC ITPU ITOBECPKE

1. Kakue napameTpsl NEpBUYHOrO Mpeodpa3zoBaTess
OMP onpenensroT ero kodhpGUIueHT mpeodpazoBaHus?
2.Ilouemy Ha nokazanue DMP oka3bIBaeT BIMSHUE
M3MEHEHHUS 0JI1 CKOPOCTEH KUAKOCTH (MIOPHI
CKOPOCTEH)

YMers: aHAIM3UPOBATh
pe3yabTaThl  3KCIEPUMEHTAIBHOM
IIPOBEPKU METPOJIOTHYECKUX

XApaKTCPUCTHUK PACXOAOMEPOB H
OonpeaAcIsAiTb HMX MNPUTOAHOCTH K
SKCILTyaTaluu

1.MaruutHoe nosje B npoToyHoi yactu OMP yBennuumin
B JIBa pa3a, Kak U3MEHATCs IOKa3aHus pacxojomepa?
2.Paccuutath norpemtHocts OMP (M3MeHeHus
MOKa3aHMi), €CIIM BXOJHOE CONPOTUBJICHNUE YCHIIUTENS
BO BTOPUYHOM NpeodpazoBateine paHo 20 MOw, a
COIIPOTHBIIEHUE MEKIY IEKTPOAAMHU IEPBUYHOTO
npeoOpazoBarens (Ipy U3MEHEHUH CBOMCTB JKUJIKOCTH )
Mensiercs ot 10 no 40 kOm

OnucaHue MKaJbI OlleHUBAHUS:

Ouyenka: 5

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 8blnoHeHus: sHanus: PaboTa BRIIMOIHEHA B 1IEJIOM MPaBUILHO,
OIMOKH HOCSAT HE PUHIIUTTHAIBHBIN XapaKTep

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmukuy 6bINOJIHEHUs 3HAHUA: METO]I PELICHNUs 3a7a4 BBIOpaH NMPaBHILHO, HO
MIPU OTBETE JIOMYIIECHBI OMUOKH, KOTOPBIE OBLIA UCITPABJICHBI ITOCIE TOTOJIHUTEIBHBIX BOIIPOCOB

Oyenxka: 3

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuku 6bINOJHEHUs 3HAHUA: METO]] PELLICHUs 3a/1a4 BbIOpaH MPaBUIIbHO, HO
IIpU OTBETE IOMYIIEHbI MPUHLIUITHATbHBIE OIINOKH (He Oosee 2)

KM-6. 3ammra nadoparopHoii padorbl Ne3

®opmbl peaju3anum: 3aniuTa 3a/1aHus
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Tun KoHTpPoILHOTr0 MeponpusiTus: Jlaboparopnas pabora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHuss KOHTPOJIbHOT0 Meponpusitusi: CTyJICHT MpeacTaBiseT o(hopMIICHHBIH
MPOTOKOJI MPOBEJCHUS Ja00paTOPHOI pabOThI, JaeT TEOPETUYECKOE OOOCHOBAHHS IOJYUYCHHBIM
SKCIICPUMCHTAJIbHBIM JaHHBIM, OTBCHACT HA BOIIPOCHI, CBA3AHHBIC C KOPPCKTHOCTBHIO BBI6paHHBIX
METOJIOB MCCJICIOBAHUS U TIOTYYCHHBIX PE3yIbTaTOB

KpaTlcoe CodcpKaHUuE 3alaHUA:

O3HakoMuTCs ¢ IpUHIUIIOM aeicTBus Y 3P. M3yunth: HazHaueHne opMupoBaTess
UMITyJTECOB, KOMMYTATOpa U MPUEMHHKA CUTHAJIOB. 3HATh, KaK (DOPMHUPYETCST MHTEPBAI
BpEMEHH, PaBHBIN BpeMeHU pacnpocTpaneHuss Y3C B KUAKOCTH (M3MEpseMOil cpefie) U
MPUHIUI ACHCTBUS U3MEPUTEIISE UHTEPBAJIOB BPEMEHH, UCIIOJIb3YIOIIHNI METO] PACTSIKKU

JIpOOHOH YacTH

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: *0CO0EHHOCTH
PUMEHSIEMBIX TEXHUYECKHUX
pCHIeHI/Iﬁ n nux BJIIMSIHHUC Ha
METPOJIOTHUECKHUE XapaKTePUCTUKU
pacxoaoMepoB

1.Ha3nauenue u TpeOoBaHus, NPEAbSBISIEMbIE K
KOMMYyTaTtopy curtaios B ¥Y3P (kommyTupyemsle
HaIpPsHKEHUS, TOKH, OCTATOYHBIE ITapaMeTPhl KIIIOUEH:
COIIPOTHBJIEHUS B OTKPBITOM U 3aKPBITOM COCTOSIHUM,
MapasuTHbIE EMKOCTH).

2.®opma npuHuMaeMbix ¥Y3C, crocod U yCTpoicTBO
(hopMHUpPOBaHUS KOHIIA U3MEPSEMOTrO IO MOMEHTY
nepeceyeHus cursanom “0” ypoBHs

3.Bnusnue mrymos u apeiida “0”-ro ypoBHs
KOMIIapaTopa Ha MOrPEIHOCTh U3MEPEHUS BPEMEHU
pactpoctpanenus Y3C B )KHJIKOCTH.

4.Kak norpemHocTb U3MEpeHusl THTEPBAJIOB BPEMEHU B

V3P Biuser Ha TOYHOCTh HU3MCPCHUA pacxod.

YMeTh: *OIICHHUBATHL JOCTOMHCTBA U
HEAOCTAaTKH Pa3INIHBIX THUIIOB
pacxoaoMepoOB U IIPUMCHSICMBIX B
HUX TEXHUYCCKUX peHICHI/Iﬁ

1.HapucoBath GyHKLIMOHANBHYIO cxeMy Y3P u
OOBSCHUTH MPUHIUI €r0 paboThI

2. JIns uccnenyemoro B JIP usmMepuTens nHTEpBaioB
BpEMEHH OOBSICHUTD MIPUHIIMII JEHCTBUS CEIEKTOpa

IpoOHOM YacTH U MHTErpaTopa JpoOHOIM yacTw,
HapHCOBaTh AMArpaMMbl UX pabOThI

3./l 3a1aHHBIX TapaMETPOB CUTHAJIA: OTHOIIECHHE
CUTHAJI-IIIYM U 4acTOTa YJIbTPa3BYKOBBIX CUTHAJIOB
paccuuTaTh CIy4allHYH0 COCTaBIISIFOIIYIO TOTPEIIHOCTH
¢dopmupoBanus uzMepsemoro B Y3P unTepBasia BpeMeHH

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenka: 3a4T€HO
Onucanue xapaxmepucmuxu eblnoaneHus 3Hanus: OTBETHI B LIEJIOM NPaBUIIbHbBIE, JOITYCKAIOTCS
HE3HAYHTENIbHBIE OMMOKH, HE NCKAXKAIOIITUE OTBET IO CYMIECTBY: HETOYHOCTH B YIOTPEOICHUN
TEPMHUHOB, HApYIICHHUE TTOCIEA0BATEIHPHOCTH B OOBICHEHUH MIPUHITUIA JEHCTBUS | T.11.

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu gblnoaneHus 3Hanus: OTBEThI IO CYIUIECTBY HENPABUIIbHBIE,
MCKaKAOIINE CYITHOCTh SIBJICHUHN U 3aKOHOB, JISKAIIIUX B OCHOBE JICUCTBUS pacxojaoMepa 1
CYILIHOCTh METPOJOTUYECKUX 3aKOHOB
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Kag paccunTaTs packol & THVEOMpOE0I: M SaNaHEOM Mone cropoctell v=1v(r. )7

(r.¢ - DMTHANPEYECKHE KOOPIHEATH TOUSK B CENEHEE TPYO0IpoBona)

2. KOHCTpYEINA H OCHOEHHIE VIRl NEPEHYHOTO Npe00pIsOEATENd  STERTPOMATHHTHOTO
PACKODOMEDA, TPHEIN I8f CTEHA.

2 - o
3. 3amame mome cropocteil B TpySomposome v=1,[l1— (E)-] . PACCHHTATE CPeIHICE CHOPOCTE

o 2
HEIEOCTH 0 CEUSRTO V; = = T S, =EDA

Figure 1 buner Ne 2

IIpouenypa npoBeaenust

CryneHt BbiOupaet Ouiet, opopmiiseT B TUCbMEHHOM BH/JIE OTBETHI Ha BOIIPOCHI U pELICHUE 3a/1a4U
(Bpems moaroToBku He 6osiee 30 MUH) M OTBEYAET MO OWIIETY HK3aMEHATOPY. DK3aMEHATOp BIPaBE
3a]aTh 10 TeMe OuieTa J0 2-X JONOJHHUTEIBHBIX BOIPOCOB, a TAKXKE JIOTMOJIHUTEILHBIC BOIIPOCHI,

€CJIM OTBET CTYJEHTa 110 OUJIETY HE OJIHBII.

L Ilepeuens Komnemenyuil/uHOUKaAmMOpPo8 u KOHMPOIbHBIX 60NPOCOB NPOBCEPKU PE3YbHAN 08

0ce60€enun 0ucuunﬂuubl

1. Komnerenunst/Uuankarop: UJI-1nk1 JleMoHCTpUpyeT 3HaHUE METOAOB aHAIM3a M CUHTE3a

JIMHEWHBIX U HEJIMHEHHBIX SJICKTPUYCCKUX, SJICKTPOHHBIX, III/I(i)pOBI)IX CHUCTEM

Bonpocel, 3a1anns
OGBACHNTE YCTPORCTED H NPHEIHT OefcTERA BIX PEEOTO PACKOOOMEpS, H30TPAXERHOTO Ha
PHCYHES, SOSMOMHEIZ BapHaHTRl HIMEpEeHHT U3CTOTH NYVIBCANHH O3BNEHHA B EHXPEERX
pacxogoMepax. JeM ONpPeNSIAETCA HACTOTA CPEIEE BHRpEily ¢ Tana ofTeKammA]

Figure 2

2. KoHCcTpyKIus mepBHYHOTO IpeoOpas3oBatelis, 070K cXxeMa | MPHUHITUI JeHCTBUS
YIABTPa3BYKOBBIX BPEMsI-UMITYJIbCHBIX PACXOAOMEPOB. Y CTPOUCTBO MbE303JIEKTPUUECKUX
npeoOpasoBareneil (MpUeMHO-U3Iy4aroIuX Ipeodpa3zoBaTeieit).

3. KoHcTpyKIus mepBUYHOrO MpeodpazoBarests, 6JI0K cXemMa U MPUHIIUIT ASHCTBHS
YJIBTPa3BYKOBBIX BPEMSI-UMITYJIbCHBIX PACX0JIOMEPOB. Y CTPOKWCTBO MbE30JIEKTPUUECKUX
npeoOpa3zoBaresielt (MpUEeMHO-U3TyJaoIuX mpeodpa3oBaree).

4.Meton IpsIMOTO U3MEPEHHS BPEMEHHU PACIIPOCTPAHEHUS YIIbTPa3BYKOBBIX CUTHAJIOB (METO

cdeTa UMIYyIbCOB 00pa3oBoit yacToThl). Cxema Y3P, ucnons3yromias CHHXpOKOJbIIA.
Pazpemaromniasi crocoOHOCTH (MOTPENTHOCTh JUCKPETHOCTH ) METO/1a MPSMOTO U3MEPECHUS
BpeMeHH. CHTHaIBI peBepOepaIuu U UX BIMSIHUE HA TIOTPEITHOCTh U3MEPEHHS.
S.

1. MpuHUMN AelCTBMA PacXxo4oMepoB NepemeHHoro nepenaga gasnenus (MMNA4), ux pyHKums
npeobpa3oBaHNA, KOHCTPYKUMA anadparmbl U conna BeHTypu. loCTOMHCTBA U HEAOCTATKK
pacxogomepos M4,

6.KoHCTpyKIIMS M OCHOBHBIE Y3J1bl IEPBUYHOTO MpeoOpa3oBaTes 3IeKTPOMArHUTHOTO
pacxoaomepa, MPUHLHUII JEHCTBUS
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.ITouemy B CyKaromux ycTpoicTB (B Auadparmax, comiax u Tpyoax Bentypu) npoucxoaur
YMEHbILIEHUE aBJICHUS, KaK 3aBUCHUT II€pENajl AaBJICHUS OT CKOPOCTH KHUJIKOCTH
OTtBeTsI:

1. laBieHre yMeHbIIAETCs 3a CUET TPEHUS )KUJKOCTH O CTEeHKH TpyOomnpoBona; dP = Av
2. YMeHblIeHNE IaBIeHU HE00X0IMMO, 4YTOOBI BO3HUKAIOIINHN Tepera] 1aBICHUs COBEPIIal
paboTy U1 YCKOPEHHUS )KUIKOCTU B CY)KAIOLIUXCs TpyOKax Toka; dP = Av
3. YMeHblIIeHNE 1aBICHUsI HE0OX0IMMO, YTOOBI BO3HUKAIOIINH Tepera] 1aBIeHUs COBEPIIall
paboTy U1 YCKOPEHHUS )KUIKOCTU B CY)KAIOLIUXCs TpyOKax Toka; dP = Av
4. JlaBieHHE YMEHbBILAETCS 3a CUET TPEHUS MEXKY CIOSIMU KUJKOCTH U O CTEHKH
TpyOompoBoaa; dP = Av

Bepwusiit otBeT: 2
2.Kakue nmapameTpsl yiIbTPa3BYKOBBIX CUTHAJIOB BO BpeMs-UMNYJIbCHBIX Y3P sBistoTCA
WH(OPMATUBHBIMY M U3MEHSIOTCS MPOMOPIHOHAIBHO CKOPOCTH KHIKOCTH B
TpyOoIpoBoe?

OTBeTHI:

1. AMmnTyaa curaana
2. Pa3HOCTh BpeMEH pacipoCTpaHEHUS

3. Yacrora curnaia
4. BpemeHa pacnpoCTpaHEHHUS! CUTHAJIOB

Bepnpsiii otBeT: 2, 4
3.IloueMy B 3J€KTPOMarHUTHBIX PacX0J0Mepa BOZHUKAET HAIIPSDKEHUE Ha JIEKTpoaax,
MPOMOPLUOHAIEHOE CKOPOCTH YKUJIKOCTH?

OTBeTHI:

1. ITpu nBUXKEHUH KUAKOCTA B MATHUTHOM TI0JI€ Ha 3apsbl B )KUIKOCTHU JACHCTBYIOT CHIIBI
Jlopenna, mponopLroHalIbHbIE CKOPOCTH KHUJIKOCTH, IIEPEMEILIEHUE 3apsII0B K AIEKTPOAaM
M3MEHSET UX MOTEHIIUAT

2. Ilpu nBUKEHUU KUJTKOCTU UBMEHSIETCS JIEKTPO-XUMUYECKUN MTOTEHITUAN SJIEKTPOIOB

3. JIBM>KeHHE KUAKOCTU MPUBOJIUT K U3MEHEHHIO MOJSIPU3AINU JIEKTPOIOB

Bepwnsriit otBeT: 1.

Turmreas opMa YIBTPAEYKOEOTO CHTHANA IPH MMITYIIECHOM
B03DVEIEHNN MTBE303IeTPHYECKHY Mpeobpasosareneit

2
15 a ‘\

4 BPENA, HE

Figure 3 Ha pucyHKe nsobpaxkeHa ¢popma ynbTpasByKOBOro curHana B Y3P Bpema-umnynbcHoro Tuna. O6bACHUTL noyemy
CUTHaN MMeeT KosiebaTeNbHbIA XapaKTep U onpeaeiuTb 4acToTy KonebaHui

OtBerTsI:
1. Ilpuemnas nens Y3P conepKUT y3KOMoJI0CHBIH N30UpaTeabHblil GUILTp, pH MpueMe
HMMITYJIbCHOTO CHTHAJIa B HEM BO3HHUKAIOT Koyiebanus. Yacrora 1 Ml
2. IIpe30371eKTpUUecKre Mpeodpa3zoBaTeit SABISIOTCS KoleOaTeIbHBIMU CUCTEMaMHU, IIPH
BO30YKICHUH UX KOPOTKHUM MMITYJIbCOM OHU COBEpLIAIOT 3aTyxaromiue kojaedbanus. Yactora
1000 HC
3. [Ipe30nmekTprUecKre MpeoOpa3oBaTeNH SIBISIIOTCA KOJIeOaTEIbHBIMA CUCTEMAaMH, TIPH
BO30YKJIEHUH UX KOPOTKHUM HMITYJIHCOM OHHM COBEPIIAIOT 3aTyxaromue kojaedanus. Yactora 1
MI'1g
BepHnplii oTBeT: 3
5.Ilouemy 2n€KTpOMarHUTHBIE PACXOOMEPHI HE UCIIOJIB3YIOTCS U1l U3MEPEHUS
HEPTENPOIYKTOB U APYTUX HEMPOBOISIINX KUIKOCTEH?
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OtBeThI:
1. HenpoBoasiye ®&uAKOCTH 001a1at0T OOJIBIINM MArHUTHBIM CONPOTUBIIEHUEM, CHIIBHO
YMEHBIIAI0T MarHUTHOE T10JI€ M YyBCTBUTEILHOCTh pacxoioMepa
2. DIeKTpOMarHUTHBIM pacxoJoMep - 3TO MarHUTHO-TUPOANHAMHUYECKHUI FreHepaTop, ero
BHYTPEHHE CONPOTHUBIICHHUE - CONPOTUBJICHUE MEXKAY JIEKTpoIaMu. JIJisi HEIPOBOASIINX
AKHUJIKOCTEH OHO CTPEMUTCSI K OECKOHEYHOCTH, UTO He 1mo3BosisgeT usmeputs D/1C mexay
aNIeKTpoAaMu (MH(OPMATHBHEIHN MapaMeTp) ¢ IPUEMIIEMOH TOYHOCTHIO
3. B HenpoBoasLIeH KHUIKOCTH OTCYTCTBYIOT CBOOOIHBIE 3apsiibl, HOTOMY cuiibl JlopeHna
(IpOTTOPIIOHAIBHBIE CKOPOCTH JKUAKOCTH) HE MOTYT 00ECIICUUTh IBUKECHUE 3apsI0B BO
BHEIIIHEH LeNU U MOJYyYUTh HHPOPMALIUIO O CKOPOCTU M PacXoJie KUAKOCTH.
Bepnpiii otBeT: 2 wium 3

2. Komnerenuust/Mugukarop: NJ-2nk-4 [IpoBoauT kKamnOpOBOYHBIEC MPOIIEAYPHI H3MEPHUTEIIBHBIX
CUCTEM

Bonpocel, 3a1anns
1.YTo u3MepsIFoT pacXoJJ0MEphI U UTO H3MEPSIOT CUYSTUNKH KUAKOCTH (Ta3a)? Kak 0o0beMHBIH 1
MacCOBBIN PacXo/Ibl CBA3aHBI CO CPEIHEH CKOPOCTHIO )KUIKOCTH B TpyOOmpoBoie?
2.Paccuntarh 94acTOTy CphIBa BUXpEH C Tella O0TeKaHUs (KIMHA) C XapaKTEPHBIM pa3MepoM
d=2cwM, nipu ckopoctu notoka 1m/c; uncno Ctpyxans Sh=0,2

Kax paccumTaTh packon & TPYOONpOB0IE IPH SATaHHOM oM cropocTell v=1v(r.@)?
3 . (7@ - DWIHHApHYECKHE KOOPIMHATH TOUEK B CEY2HIH TPYOOIPOEOIE)

Figure 4 Mpusectn ¢opmybl, CBA3bIBAIOLLME PACXOA C NO/IEM CKOPOCTE

3amaEe DoME cEopocTil B TpVOOmpoEOmE V= L'c[l—[%)"]: PACCTHTATE CPETHIKD CHOPOCTR

] 5
FHAROCTI [0 CETRRHI0 V; = =, T2 3, =,1D'A

4. 3

Figure 5

S.

Yro npencTaBIisioT OO0 3TANOHBI PACX0a U KOJIMUYECTBA KUJIKOCTU? OCHOBHBIE 3JIEMEHTHI
pacxonoMepHbIxX ycTaHOBOK (PY). OcHOBHBIE U BCIIOMOTaTEIbHBIE CPEICTBA U3MEPEeHHi PY
6.1. OcHOBHBIE y3JIbl PACXOJJOMEPHOM YCTaHOBKH, OOBEMHBII U BECOBOI METO/] peau3aluu
eAMHMILIBI pacxofa. Vcrnonb30BaHus METO/1a CIIMYEHUS IPU TTOBEPKE PacXx010MEPOB U
CYETYMKOB (00pa310BbIE PacX0IOMEpPHI)

7.OyHKIMS TpeoOdpa3zoBaHus pacXoJ0MEPOB repeMeHHoro nepenaaa nasuenus (ITT1]1)
(O6ocHOBaTh, HcONB3Ys TeopeMy bepHyn). O0BsICHUTH BOSHUKHOBEHHE Nepernaaa
JlaBJIeHUs U norepu nasiienus. Jlocromncrsa u Hepoctarku [T/,

8.O1eHuTh nepenaj JaBleHus B CTaHAApTHOM quadparme npu cKOpocTH BOAbl 3 M/C M JuId
OTHOLICHUSI [UameTpa TpyOonpoBoa K quameTpy otBepctus auapparmel m=0,5. (CunrtaTs:
IUIOTHOCTB XKHUJAKOCTH p = 1000 kr/M3, TpyOKa pacroioskeHa TOpU30HTANIBHO).

9.Paccunrtath cpeHee BpeMsl pacIpOCTPaHEHUS M pa3HOCTh BPEMEH PACIIPOCTPaHEHHUSI B
nepBUYHOM npeodpazoBarerne Y 3P, ecnu paccrosiaue mexay [13I1 Ln=1,5 M, yron HakioHa
oceit [IDI1 k crerke TpyOsr 0=600, 061mas nmuHa kapmanoB 1911 — LK=20mwm, cpensis
CKOPOCTB KHJKOCTH BIOJB Jiy4a VI =2,25 m/c, a ckopocTs Y3 B HETOABMKHOW )KUIAKOCTH
C=1,5 km/c

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUN
1.Yto Takoe pacxon ®KUAKOCTH (Taza), U ero eAMHHUIIBI H3MEPEHUS
OTBeThI:

1. KOIMYECTBO KUAKOCTU, KOTOPOE MOKA3BIBAET pacxojomep, M3/c

2. KOJIMYECTBO KHUJIKOCTH, U3PACXOA0BaHHOE MOTpeduTeneM, M3

3. KOTMYECTBO JKUJIKOCTH, TPOTEKAIOIIEH IO TPYOOIIPOBOTY 3a €AMHUILY BpeMeHH M3/c, J1/c,
Mm3/4ac

4. KOJIMYECTBO JKUJKOCTH, IPOLIeIei yepe3 TpyOonpoBoI 3a CyTKH, M3
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Bepnpiii oTBeT: 3.
2.YKaxuTe CBSA3b MEKIY CKOPOCTHIO KUAKOCTH (V) B TpyOOompoBoe u pacxoaom (Q)
OTBeTHI:
1.Q =V/S, rae S - monaap MONEPeYHOro ceueHus TpyoonpoBoIa;
2.Q=v D, rae D - BHyTpeHHHI TuaMETp TPyOOIIPOBOAA;
3.Q =v D"2, rne D - BHyTpeHHHI TUaMeTp TPYOOTPOBO/Ia;
4.Q =v S, rae S - miomane NONepeyHoOro CEYCHUs TPYOOIIPOBOIa, V - CPEIHSIS IO CEYCHUIO
CKOPOCTb JKUJKOCTH;
5. Pacxon - 3TO IOTOK BEKTOpa CKOPOCTH Yepe3 MOMEepeyHoe ceYeHrne TpyoonpoBoaa.
Bepusiii otBeT: 4, 5
3. UTo HCTONB3yIOT B KAYECTBE ITAJIOHOB MIPH KATMOPOBKE U MOBEPKE PACXOAOMEPOB U
CUETYMKOB KOJINYECTBA
OTBeThI:
1. Pacxogomepbl 1 CUETYMKH MTOBBIIIEHHOW TOYHOCTH
2. PacxosioMepHbIE yCTAaHOBKU
3. KanubpoBaHHble pe3epByaphl >KUJKOCTH U €MKOCTH IS ISl KUJIKOCTH U Ta3a
4. BecoBble yCTaHOBKHU
5. Taitmepsl
BepHbiii oTBeT: 2.
4.Iloyemy moka3aHus OJIHOJIYYE€BOTO yIbTPa3ByKoBoro pacxoaomepa (Y3P) 3aBucsr ot
pacnpeeseHns CKOPOCTH 110 CEUYEHUI0 TpyOOIIpoBoa
OTtBeTsI:
1. ITonie ckopocTeil BIUsAET Ha TPACKTOPHUIO JBUKEHUS YIIbTPa3BYKOBOM BOJIHBI (MICKPUBIISIET
Jy4 yAbTpa3ByKa)
2. OTKJIOHEHHS TIOJIsI CKOPOCTEH OT HOMUHAIBHOTO PACIIPEACIICHUSI U3MEHSET aMIUTUTYY
MPUHUMAEMbIX CUTHAJIOB U U3MEHsIeT Kodh(UIMEeHT  mpeodpa3oBaHUs pacxogoMepa
3. V3P usmepser cpeHIO CKOPOCTh BJOJIb JIyda yIbTPa3BYKa, a PacXo ONpeaeIsieTcs
CpeIHel CKOPOCTHIO 0 CEUEHHUIO TPYOOIIPOBOA, CBA3b MEKIY STUMH CKOPOCTSIMHU 3aBHCHT OT
0JIsL CKOPOCTEH B TpyOOnpoBoOie
Bepwnsliii otBert: 3.
5.113 npuBeACHHBIX HUXKE, OTPEICIIUTE TYBCTBUTEIBHBIN 3JIEMEHT TAXOMETPHIECKOTO
pacxojoMepa U ero THI
OTBeTHI:
1. OOTekaTens U CTynuIla B TYpOUHHOM pacxogoMepe
2. CYeTHBIN MEXaHU3M TaXOMETPHUUECKOTO pacxogaoMepa
3. AkcuanbHast TypOuHa B TYpOMHHOM pacxoJoMepe
4. TanrencanpHas TypOWHA B TYpOMHHOM PacxoJoMepe
5. AxcuanpHas TypOMHA B KPbUIHUYATOM PacXoJoMepe
Bepnplii oTBeT: 3

Il. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu évinoanenus 3nanusi: OTBETHI Ha BOIIPOCHI U PEIICHHE 3a/1a4 B OneTe
BBINOJIHEHBI 0€3 MPUHIUITHAIBLHBIX OIIHOOK, MTOCIIEC YTOYHSFOIIUX BOIPOCOB OHU OBLITH UCIIPABIICHBI

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6binoineHus 3Hanus: TIpu 0TBETEe Ha BOIIPOCHI M IIPH PEIICHUN 3a7a4
ObUIM JOMYIIEHBI OIMOKH (He OoJiee 2), KOTOpble ObUIM UCTIPABJICHBI IIPU OTBETE HA
JIOTIOJTHUTEITLHBIE BOMTPOCHI.

Oyenxka: 3
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Huodicnuii nopoe évinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6blnoiHeHus 3uanus: IIpu 0TBETe Ha BONPOCH U (MIIN) MIPH PEIICHUN
3aa4 ObUIH IOMYIIEHBI OIMOKH (He 6ojee 3), KOTOpble HE OBLIM UCIPABIICHBI IPH OTBETE HA
JIOTIOJTHUTEIILHBIE BOIIPOCHI.

1I1. Ilpaguna évicmaegnenus umo2080i OYEeHKU no Kypcy

Onenka ompezensieTcss Ha OCHOBAaHMM CEMECTPOBOM M SK3aMEHAI[MOHHOW COCTaBJISIONMX. Bec
cpenneit cemectpoBoit onieHku 40%. Bec sx3amenanmonHoit cocrasistoiei 60%
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