1

PABOTA Ne3.4. UBMEPEHUE IEPEMEHHOI'O
JJEKTPUYECKOI'O HAIIPA’KEHUA

1. IIEJIb PABOTDBI

[TomyyeHne HaBBIKOB U3MEPEHHS TIEPEMEHHOTO JICKTPUUECKOTO
HanpspkeHusl. O3HAKOMIIGHHE C OCOOEHHOCTSMH BIMSHUS (HOPMBI U
4acTOThl M3MEPSAEMOTr0 HANPSKEHUs Ha MoKazaHus mpuoopos. [Ipu-
oOpeTeHune MpeACTABICHUS O MOPSIKE PabOThI C AIEKTPOUIMEPHUTEIIb-
HBIMU NIPUOOpPaMH MPU U3MEPEHUHN TTEPEMEHHOTO HATIPSIKEHUS.

2. 3AJIAHUE JUTS1 JOMAIUHEN TOJATOTOBKU

1. O3HaKkOMBTECH C TAapaMeTpaMHu IEPEMEHHOTO HANPSIKECHUS,
MOJJIEKAIUMU U3MEPEHUIO.

2. O3HaKOMbBTECH C MOHATUAMHU KOdPhureHT GopMbl U KOI(-
(UIMEHT aMIUTUTY/IBI U TE€M, KaK 3T KO3 PHUIIUEHTHI MOTYT TTOBIHUATH
Ha pe3yJIbTaThl U3MEPEHUS IEPEMEHHOTO HAIPSIKEHHUS.

3. O3HaKOMBTECH C MPHUHIUIIOM PadOTHI, YCTPOWCTBOM M XapaK-
TEPUCTUKAMU JJIEKTPOMEXAHUYECKUX BOJBTMETPOB PA3IUYHBIX CHUC-
TEM.

4. O3HaKOMBTECH C MPUHIIUIIOM PA0OThI, YCTPOMCTBOM U Xapak-
TEPUCTUKAMU 3JIEKTPOHHBIX BOJBTMETPOB PA3JIMUHbBIX THUIIOB.

3. CBEAEHUWS, HEOBXO/JAMUMBIE IS BBIITOJIHEHM A
PABOTDI

[Ipu u3MepeHUH MNEPEMEHHOIO HAIPSHKEHUS CHUHYCOUIAIBHOM
¢bopMBI, KaKk TpPaBWIIO, MHTEPECYIOTCS €ro CpeaHEKBaApPATHYCCKUM
(IEMCTBYIOIIMM) 3HAYCHHUEM.

JlelicTBytolllee 3HaUEHUE NEPEMEHHOr0 HanpsixkeHus: U HaXOT,
KaK KOPEHb KBAJPATHBIN U3 CPEIHErO 3a MEPHO]l KBaJpaTa MTHOBEH-
HbIX 3HAYCHUU:

U= ¥J'u2(t)dt. (3.4.1)
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JlelicTBytOIlleE 3HAYCHHE TIEPEMEHHOTO HAMPSHKEHUS MOXKET
OBITh M3MEPEHO AJIEKTPOMArHUTHBIMU (Mamna3zoH 4actoT oT 201 1o
1-2xl'11), snekTpoauHaMmuueckumu(auana3zon yactor ot 20l mo 2-
S5kl'm), deppommramuyueckumu (guarma3zoH dactor ot 20I'm mo 1-
2xI'm), snextpocrarndeckumu (auana3zoH yactoT ot 20l mo 10-
20MmI 1), TepmosnexkTpudeckumu (auanazon vyactoT ot 10l mo 10-
100mI'11) 1 ’nexkTpoHHbIMU (Auamna3zoH yactoT ot 20I'm g0 0,1-11T'm)
BOJIbTMETPAMH.

HNHuoraa, ocoOOCHHO B T€X CIydasx, Koraa ¢opma 3JIeKTPUIECKO-
ro CUTHaJa OTJIUYAETCS] OT CUHYCOMIAIbHOM, HEOOXOIUMO H3MEPAThH
CPEHEBBINPSIMICHHOE W aAMIUIMTYIHOEC 3HAYEHUS MEPEMEHHOTO Ha-
MPSKCHUS.

CpenHEBBINIPAMIICHHOE 3HAYEHUE TEPEMEHHOTO HaIpPsIKEHHUS
Up ONpEnensior, Kak cpeaHee apupMEeTHIECKOE a0COIIOTHBIX MIHO-
BEHHBIX 3HAYCHUM 3a MEPUO;

1 T
Uer = (j) x(1)|dt. (3.4.2)

CpenHEBBITIPAMIICHHOE 3HAYEHUE MOXKET OBbITh M3MEPEHO BbI-
MPSAMUTEIBHBIM JIEKTPOMEXaHUYECKUM BOJIbTMETPOM (JIMANa30H Yac-
TOT OT 201"y 10 10 — 20k 11) MK PAEKTPOHHBIM BOJIBTMETPOM (Jana-
30H yacToT oT 10I'ty 1o 10-100MmI ).

Jlns mepuoandecKux KoJieOaHUM 1000 (DOPMBI CBSI3b MEXKIY
CPEHEBBINPSIMIICHHBIM U CPEIHEKBAIPATUYECKUM 3HAYEHUSIMU OIpe-
nensiercss hopMyJIIOn:

U=Kg xUg, (3.4.3)

rae K¢, — ko3 puieHT GopMsl.

AmmumnrynHoe 3HaueHue U, TapMOHHMYECKOTO HaIlpsKEHUS
CBSA3aHO C €ro TeKyIuM u(t) 3HaYEHUEM H3BECTHOM 3aBUCUMOCTHIO:
u(t) = U, sin(ot + ¢). g nepuogudeckux KosuedaHuil 1pyroi gpop-
MBI 3Ta 3aBUCUMOCTb MOXET OBITh CPaBHUTEIBHO JIETKO OIpeeicHa.
YTto KacaeTcss HEMEPUOAUUECKUX CUTHAJIOB, TO OHU XapaKTEPU3YIOTCS
MUKOBBIMU 3HAYCHUSIMU (MaKCUMaJbHBIMU 3HAYEHUSIMH U3 BCEX
MTHOBEHHBIX 3HAYEHUN 3a BpeMsi HAOMIOACHU). AMIUIUTYTHOE U TTH-
KOBOE€ 3HAYEHUS MOTYT OBITh U3MEPEHBI AJIEKTPOHHBIMU BOJHTMETPA-
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MH TTUKOBOTO (aMIUIMTYJTHOTO) 3Ha4YeHus (quama3zoH dyactoT oT 200'h
o 10-100mI'1), a Takke ¢ HMOMOIIBIO OCHHILIOTPA(GOB PA3TAIHOIO
tuna (auanazod yactot ot 0,1I'q go 10-100 I'T').

Tabmuma 3.4.1

3naveHus kKodpduirenta GopMbl U aMILTATYABI JJIsT HEKOTOPBIX

CHUTHAJIOB
3HauyeHUE KO- | 3HAYEHHUE KO-
dopMa cUrHajia sdbpunmenta | 3pdunmeHta
(hopMBI AMIUTUTY/IbI
A
u
A
\ Um A
) 1,11 1,41
< T >
A
u
Um
\4 >
t 1 1
T T/2
A
T A
\/ V\UH; 1,16 1,73

Jlns mepuoandecKux KoJieOaHUM 1000 (DOPMBI CBSI3b MEXKIY
aMIUTUTYIOW CHUTHAjia M €r0 CPeIHEKBAIPATUICCKUM 3HAYCHHUEM OIl-
penensercs: GopMyIIou:

Uy =K, xU, (3.4.4)
rne K, — koapduuumenT aMminTyasl.

Koaddunmentsl GopmMbl U aMITUTYABI JJISI HEKOTOPBIX YacTO
BCTPEUAIOIIMXCS CUTHAJIOB TIPUBEIeHBI B Ta0uIe 3.4.1.



4. OIIMCAHUE JIABOPATOPHOI'O CTEHJIA

JlaGopaTopHBIM CTEHJ IIPEACTABISCT COOOM IIePCOHATBHBIN
KOMITBIOTEp, Ha pabo4YeM CTOJIE KOTOPOTO PACHOJIOKEHBI MOICIH
AJICKTPOMAarHUTHOTO M 3JIEKTPOJMHAMUYECKOTO BOJIBTMETPOB, DJICK-
TPOHHBIX BOJIbTMETPOB CPEIHEBBINPAMIICHHOTO U CPEAHEKBAIpaTHYC-
CKOT'0 3HAYCHMs, AIEKTPOHHOTO ociuiuiorpada U reHepaTropa CUTHa-
JIOB CIIeIagbHOM (opmel (puc.3.4.1).
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Puc. 3.4.1 Bug skpana mabopaToOpHOTO CTEH 1A TIPH POBEACHUH pa-
00T1bI Ne3.4.



HUM U3MEPEHUHN NPUBEICHA HA puc. 3.4.2.

0,5;
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Puc. 3.4.2 Cxema 3JI€KTpUUECKOTO COSAMHEHHUS MPUOOPOB MpHU
M3MEPEHUU TIEPEMEHHOTO HAPSIAKEHUS

IIpu BeIOTHEHNU paOOTHl MAHUITYJIAIMS OpraHaMH YIIpaBJICHUS
CpEACTBAaMM U3MEPECHUU U JPYTUX YCTPOMCTB MPOM3BOJUTCS C MOMO-
IO MBIIIIHK B TAKOM K€ MOPSIKE, KaK 3TO MPEIyCMOTPEHO P pado-
T€ C peaTbHBIMU IIPUOOPAMU B YCTPOKMCTBAMH.
Krnaccel TOUHOCTH BOIBTMETPOB CIIEAYIOIIHUE:
- 3JIEKTPOHHOTO BOJIbTMETPA aMIUIUTYAHOT'O 3HAYCHUS — 2,5;
- 3JIEKTPOMAarHuTHOTO BOoJbT™METpa — (,5;

- JIIEKTPOJAUHAMHUYECKOr0 BoibTMeTpa — 0,2;
- 3JIEKTPOHHOT'0 BOJbTMETPA CPEIHEBBINMPSMIEHHOTO 3HAYECHUS —




- 3JICKTPOHHOTO BOJBTMETPA CPEIHEKBAAPATHUECKOTO 3HAYEHUS
—-0,5.

Jlnana3oHbl pabouKX 4acTOT BOJIBTMETPOB CJICIYIOIIHE:

- 3JIEKTPOHHOI'0 BOJBTMETPA aMIUIMTYIHOTO 3HayeHus — 0 - 5
MI 1,

- 3JIEKTPOMAarHuTHOro BosbT™MeTpa — 0 — 1 KI'11;

- 3JIEKTPpOAMHAMUYECKOTO BosbTMeTpa — 0 — 10 kI '11;

- 3JIEKTPOHHOT'O BOJIBTMETPA CPEAHEBBINPSAMICHHOTO 3HAYEHUS —
10 I'm— 10 MI'1g;

- 3JIEKTPOHHOTO BOJIBTMETPA CPEIHEKBAAPATUUCCKOTO 3HAYEHUS
—10I'm— 10 MI11.

5. PABOYEE 3AJIAHUE

1. N3yunte onucanue pabOThl U PEKOMEHJIOBAHHYIO JIUTEPATY-
py. 3amycTUTE OPOrpamMMy-000JI0YKY Ja0OpPaTOPHOr0 MPaKTUKyMa,
HaxkaB kHONKY RUN (“cTpenka HanpaBo™ B JIEBOM BEPXHEM YI1y OKHA
porpaMmbl), ¥ BeIOepuTe JsabopatopHyto padoty Ned «l3mepeHue
MIEPEMEHHOTO JIEKTPUUYECKOT0 HAMPSHKEHUs» B TpyIine padot «M3me-
PEHHE IIEKTPUUECKUX BEIIUUNHY.

2. Ilpn HeOOXOIMMOCTH €Ille pa3 MOYNTANTe OIMHUCAaHUE PAOOTHI,
OTBETHTE HA BOIPOCHI KOJUIOKBUYMA U MOJIYYUTE JIOMYCK K BBIMOJIHE-
Huto paboThl. Ilocie cnaum KOUIOKBMyMa Ha pabo4yeM CTOJIe aBTOMa-
THUYECKHU MOSBUTCS OKHO JIMIeBO# maHenu BII u okHO nabopaTopHOIo
KypHana, co3ganHoro B mporpamme MS Excel. B maGopaTopnsrii
KypHaJl B MPOIIECCE BBIMNOJHEHUS pa0OThl OYIyT BHOCUTHCS JIAHHBIE,
HEO0XOIMMBIE JJIsI TOCIEAYIOIIEr0 COCTABICHUS OTYETA.

3. [IpuroroBsTe K paboTe MPOBEPEHHYIO HA OTCYTCTBHE BUPY-
coB, oT(OPMAaTHPOBAHHYIO 3,5-TFOMMOBYIO JHCKETy W BCTaBbTE €€ B
JTIMCKOBOI.

4. W3yunTe opra”sl yIPABICHUS, HAXOASAIIMECS HA IEPEIHEH
MTaHEIN IPUOOPOB.

Ha nuueBoi maHenu 31eKTPOHHOTO BOJITMETPA aAMILIUTYAHOTO
3HAYEHUSI PACIIOJIOKEHBI:

- kHonka «CETby BkitoueHust nutaHus npudopa oT CETH;

- pyYKa NepeKIroyaTess Juana3oH0B U3MEPECHUS;



- MIEPEKIIoYaTeNh peXUMa padoThl HA U3MEPEHUE TTOCTOSIHHOTO
WJIU TIEPEMEHHOI'O HAIIPSIKEHUS;

- JJICKTPUYECKUN pa3zbeM ISl MOJKIIOYEHUS] pudopa K 3IIeK-
TPUYECKUM CXEMaM.

Ha nmuneBou maHenu 371€KTPOMAarHUTHOTO U BJIEKTPOJWHAMUYC-
CKOI'0 BOJIbTMETPOB PACIIOJIOKEHBI:

- IIKQJIA OTCYETHOT'O YCTPOMCTBA;

- KJIEMMHBIE 32KUMbI BXOJIOB TIpHOOpa.

Ha muueBbIX MmaHensix 3JIEKTPOHHBIX BOJIBTMETPOB CPEIHEBBI-
NPSIMIIEHHOTO U CPEIHEKBAAPATUUYECKOTO 3HAUEHUMN PACIIOJIOKEHBI:

- kHonka «CETby BkiItoueHus: nutaHus npudopa oT CETH;

- PYUYKH IEPEKIIIOYATEN S JUATIA30HOB,

- DJICKTPUYECKUN pa3zbeM ISl MOJKIIOYEHUS] Tpudopa K 3IICK-
TPUYECKUM CXEMaM.

Ha nunieBoii manenu ocuusiorpada pacrnoiaoKeHbl:

- DKpaH;

- WHJWKATOP aMIUIMTYJHOTO 3HAYCHUSI CUTHAJIA K AMIUTUTYIA;

- SJIIEKTPUYECKUN PAZBEM IS TMOJIKIFOUECHUS BXOJHOIO CUTHAA.

Ha nuueBoy maneny reHepaTopa CUTHAIOB PACIIOJIOKEHBI:

- kHonka «CETby BkitoueHust nutaHus npudopa oT CETH;

- IEKAAHBIN MEPEKIIOYATENb YACTOTHI BBIXOJHOTO CUTHAIIA;

- pPyYKa IJIaBHOW PEryJIMpPOBKU YPOBHS BBIXOJHOTO CHUTHAjA CO
IIKaJIOM;

- pyYKa ILUIABHOW PETYJIUPOBKHU YaCTOTHI BEIXOJHOTO CUTHAIIA;

- pydKa mnepekiodaresns (opMbl BBIXOJIHOTO CUTHAIA.

6. IIOPAJOK BBIITIOJIHEHWSA PABOTDI

1. IToaroToBbTE MOJIEIN MPUOOPOB K pabOTE, IS YEero:

1.1. C moMomp0 NEPEKIIIOYATENIEN THANla30HOB YCTAHOBUTE HA
BCEX BOJIbTMETPAX MpeJIei MIKaJIbl, paBHbIM 3B.

1.2. YcranoBuTe mepekirovaTesib pojaa paboThl reHepaTopa B
MOJIO’KEHUE, COOTBETCTBYIOIIEE TAPMOHUYECKOMY HAIPSIKEHUIO.

1.3. YcraHoBuTe pydKky pEryiasitopa BBIXOJHOTO HAMPSKEHUS
reHepaTopa CUTHAJIOB B KpalHEE JIEBOE MOJIOKEHHUE.

1.4. YcTraHOBUTE 4aCTOTYy CUTHAJIA HA BBIXOJIC T€HEpATOpa, PaB-
HOW mpuMepHO S0Im.



2. Bxirounte U onpoOyiTe pacmoyioKeHHbIE Ha pabodeM CToje
MOJICNIN CPEJCTB M3MepeHui. B mpoliiecce onpoOoBaHusT yCTAaHOBUTE
PEryATOpP HANpPSKEHUS Ha BBIXOJIE TE€HEpaTopa B CpeHee IMOJIoXKe-
HHE W TpoHaOmomalTe (GopMmy CHTHajIa Ha 3KpaHe ocruuiorpada.
N3mensis HanpspKeHHe, 4acToTy U (pOpMy CUTHAJIa Ha BBIXOJIE TeHepa-
TOpa, a TaKKe JUana3oH W3MEPEHH BOJBTMETPOB, MPOCICAUTE 3a
M3MEHEHHEM H300pakKeHUsS Ha dKpaHe ociuuiorpadga M moKa3aHHM
BOJIbTMETPOB. YOenuTech B pabOTOCTIOCOOHOCTH MCIOJIb3yEMBIX MPH-
O0pOB.

B ciyuae ecnu x0Tst ObI OJIHA U3 MOJIENIE OKaXETCsl HEPabOTo-
CIIOCOOHOM, 00paTUTECh K MpPEIojiaBaTeio.

3. CHUMHTE, HCIIONB3YS OCHIIIIOrpad B KaduecTBE MHIUKATOPA
aMIUTUTYIBl U3MEPSIEMOT0 HAIPSKEHUS, YACTOTHBIC XapaKTEPUCTUKH
ANEKTPOMArHUTHOTO,  JJEKTPOJUHAMUYECKOTO M AJIEKTPOHHOTO
BOJITMETPOB (THII 3JIEKTPOHHOTO BOJLTMETPA BHIOUPAETCS TIO CBOEMY
yCMOTpeHHI0) B auanazone 4actoT ot 20l qo 100k 1, amst yero:

3.1. YcTaHoBHTE HA BBIXOAE F€HEPATOPA CUTHAJIIOB CIIENUATBHOU
(hopMBbI TapMOHHYECKOE HampspkeHne yacToTor 200 1 Takoi aMIuIH-
TyZibl, 9TOOBI MMOKa3aHUS BOJBTMETPOB OKA3aJUCh B TOCJICIHEH TPETH
IIKaJIbl JAuamna3oHa 3 BOJIbTa, a CTPENKa dJIEKTPOIUHAMHYECKOTO
BOJIbTMETPA OCTAaHOBWJIACh HAIIPOTHUB OMU(POBAHHOTO JICJICHUS IIIKa-
JIBL.

3.2. Ilpn HEM3MEHHOM HAIPSIKEHUU Ha BBIXOJIC T€HEPATOpA, Ha-
CTpoliTe n300pakeHNEe Ha dKpaHe ocruiuiorpada Tak, 9ToObl OHO 3a-
HSJIO 6 — 8 JAeNeHU 110 BepTHUKAIN, M Ha dKpaHe HaOII01aI0Ch 2 MM
3 MOJHBIX MTEPUOA UCCICAYEMOT0 HAPSIKEHUS.

Taomnura 3.4.1
OmnpezelieHre YacTOTHBIX XapaKTEPUCTHK BOJILTMETPOB

[Toxazanus
[Toxazanus [Toxa3zanus 3iek-
Yacrora BIIEKTPOHHOI'O
BJICKTPOMArHHUT. TPOJAVUHAMUY.
curHana, ' BOJIbTMETPA
(') BOJIbTMETPA, BOJIbTMETPA, SHAYCHILS
B (MB) B (MB) — ’

B




3.3. CHAMUTE TTOKA3aHUS UCCIIENYEMbIX BOJIBTMETPOB U 3aHECHU-
T€ UX B JIAOOPATOPHBIN XypHaT 1o (opme, IPUBEJACHHON B TaOIuUIIe
3.4.1.

3.4. TloBTopuTe 3amaHusd MPEABIAYIIECTO IMYHKTA IMPH YacTOTE
curHasia pasHou 50 I'm, 100 I'm, 200 I'u, 300 I'a, 400 I'm, 500 I'm, 1
Kl'm, 2 kI', 3 kI'n, 5 kI, 10 xI'mr, S0kl ', 100k,

[Ipy BBITIOSIHEHWH 3aJaHUs TIIATEIBHO CIEIUTE 32 TEM, UYTOOBI
MoKa3aHus ociuiuiorpada (aMIIuTyaa U3MEPSIEMOro rapMOHUYECKO-
ro HaNpsDKEHUs) OCTAaBaJIMCh HEU3MEHHBbIMU. B cilyyae HW3MEHEHUs
MOKa3aHUM BO3BPATUTE UX K UCXOJHOMY 3HAUYCHUIO, UCIIOJIb3Ys PEry-
JIATOP BBIXOJHOTO HAIPSXKEHUS TEHEpaTOpa CUTHAJIOB CHEHUATBHOMN
(bopMBL.

4. Hccnenynrte 3aBUCUMOCTD MMOKa3aHUM 3JIEKTPOMAarHUTHOTO,
ANEKTPOJMHAMUYECKOTO U JIEKTPOHHBIX BOJbTMETPOB TPEX THUIIOB OT
(hopMBI U3MEPSEMOTO HATIPSIKEHUS.

4.1. YcraHoBUTE Ha BBIXOJIE TEHEPATOPA CUTHAJIOB CIICIIUAIIBHOMN
dbopMbI TapMOHHYECKOe HampsbkeHne dactoTor 1000 m Takoi am-
TJTUTYIbI, YTOOBI TOKa3aHUs BOJBTMETPOB OKAa3alMCh B TOCICAHEH
TPETHU LIKAJIbI IHaa3oHa 3 BOJIbTA, & CTPEIKA AJIEKTPOAMHAMHUYECKOTO
BOJIbTMETPA OCTaHOBWJIACH HAIIPOTHUB OMU(POBAHHOTO JIEJICHUS IITKa-
JIBI.

4.2. Ilpyn HEU3MEHHOM HANPSKECHUU HA BBIXOJIE TEHEpATOpa, Ha-
CTpoliTe n300pakeHNEe Ha dKpaHe ocruiuiorpada Tak, 9ToObl OHO 3a-
HsJI0 6 — 8 JeNeHui 0 BepTUKAIM, U Ha dKpaHe HAOII0AaIoCh 2 Uu
3 MOJIHBIX IEPUOJIA UCCIIETyEMOTO HATIPSIKCHUS.

4.3. 3apuCyiTe OCHMIUIOTPAMMY HUCCJIEYEMOT0 HAIPSHKEHMUS.

4.4, CHUMHTE TIOKa3aHUS BOJLTMETPOB U 3aHECUTE MX B JJabopa-
TOPHBIN JKypHaI o Gopme, IpuBeIeHHON B TabuIe 3.4.2.

4.5. YcraHOBUTE Ha BBIXOJE T'eHepartopa ApPyryw (MeaHap u
TpeyroibHas) (popMy HCCIEAYEeMOro HAPSIKEHUSI, OCTABIISAS IIPU 3TOM
€ro amIUIMTYAy TaKOHW K€, KaK U y TapMOHUYECKOTO HAIpPSIKCHUS B
MPEJBIAYIIEM NYHKTE (KOHTPOJb MPOU3BOAUTCS C MOMOIIBIO OCIUJI-
aorpada). 3apucyiTe B 3TUX CIy4asx, KaK OMUCAHO paHee, OCIIUIIIO-
rpaMMbl U3MEPSEMBIX HANpPSHKCHUM W 3aluIleTe MOKa3aHUsl HCCIie-
TyEeMBIX BOJHTMETPOB. 3aHECHUTE PE3yJbTaThl B TAOJMILy COTJIACHO
OIMCAaHHOHW paHee MPOoLEaypE.
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Tabnuia 3.4.2
HccnemoBanne 3aBUCUMOCTH TTOKA3aHUW BOJIBTMETPOB Pa3INUHBIX
CUCTEeM OT (POPMBI U3MEPSIEMOT0 MEPEMEHHOTO HAIPSDKEHMSI Ha Jac-
tore 100 repn

! 1 1 1 1
< | |
: 5 St . 2o, | gé.
o = & T B K E;:(é E;:(E
5 o& OEE S o & S o
S w g5 £ 30 £ 50 £ g
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rapMOHHU-

YECKOE

MEaH/JIp

TPEYIrOJib-

Has

5. Haxwmure knonky CTOIL
6. Coxpanute (aitn 1adbopaTopHOTO KypHajda Ha JUCKETE IOJ
OpPUTHHAJIbHBIM UMEHEM.

7. OOOPMJIEHME OTUYETA

IIpu odopmieHnE Ja00PATOPHOrO OTYETA HEOOXOAUMO IIOJIHO-
CTBIO 3aIIOJHUTh MMCIOIIYIOCS B PACHOPSIKCHHH CTYyJICHTA TaOJuILy,
HaXOoJISIIMecs B JJADOpaTOPHOM KypHaJIe.

[ToMHrMO 3amOJIHEHHOM TaOJIMIIBI B OTYETE AOJDKHBI COACPIKAThH-
csl:

— CBEJICHHS O LICJIM U MTOPSIAKE BBIIOIHEHUS PaOOTEHI,

— JaHHBIC O XapaKTEPHUCTHKAX MCIOJIB30BAHHBIX IPHOOPOB, C
yKa3aHHEM MCTOYHHMKA WH(POPMAIINH,

— DJIEKTPUYCCKHUE CXEMBI,

— TIpUMEPhl PAacUeTOB, BBINOJHSBIINXCS IPH 3aIIOJTHCHUU Tao-
L,
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— TpaduK 3aBUCUMOCTH IOKa3aHUM BOJBTMETPOB Pa3IUYHBIX
CHUCTEM OT YacTOThl TAPMOHUYECKOTO HAIPSIKEHUs, MPU HEU3MEHHOMN
aMILTUTY/IE,

—  OCHWUIOTPAMMBI,

— TpauKh TEOPETUYECKOW M IKCIEPUMEHTAIHHOW 3aBUCHUMO-
CTEH TMOKa3aHWM BOJBTMETPOB PA3IMUYHBIX CHUCTEM OT (OPMBI H3MeE-
pSEMOTr0 TEPEMEHHOTO HaNpsoKeHus (TpU MOCTpOeHUU TrpaduKoB
MPUMHUTE, YTO aMIUIUTYA HAMPSHKEHUST COBMAAAET C MOKa3aHUSIMU OC-
nuiiorpada, kodgduireHt GopMbl U3MEHsIETCA B Npeaenax ot 1 1o
1,5, a koadpuimeHT aMmmUTyasl — oT 1 110 2),

— OIICHKHM YaCTOThl U3MEPSEMOr0 HAIpPSIKCHHUS W 3HAYCHUS €ro
ko3¢ urmerTa popMbl W/UIM aMIUIATYAbI, IPH KOTOPBIX COOTBETCT-
BYIOIIIAsl JIOTIOTHUTE/IbHASL TOTPENTHOCTh BOJBTMETPOB OyAET paBHA
OCHOBHOM MOTPEITHOCTH, OMPEALIISIEMOI KJIacCCOM TOYHOCTH Mpudopa,

— BBIBOJIBI 11O PE3yJIbTaTaM MPOCIIaHHOW PaOOTHI.

8. KOHTPOJIbHBIE BOITPOCHI

1. Kaknmu nmapameTpamu, NOMICKANMMA U3MEPEHUIO, XapAKTE-
pU3YETCS IEPEMEHHOE HATIPSIKECHUE?

2. UTo Takoe CpEeIHEKBANPATUUYECKOE, CPEJHEE W CPEIHEBBI-
MPSMIICHHOE 3HAYEHUS IEPEMEHHOTO HAIPSKEHUS 7

3. KakumMu BOJIBTMETpaMU H3MEPSETCSA CPEIHEKBAAPATUUECKOE
3HAYEHUE MEPEMEHHOr0 HanpsikeHus? Kakue u3 Hux HauOosee TOUHBI
1 o4YeMy?

4. KakumMu BOJBTMETPAMHU HU3MEPSAETCA CPEIHEBBIIPIMIICHHOE
3HAYCHUE MEPEMEHHOTO HATIPSIKECHUS !

5. HyXHO U3MepuTh CpeiHEE 3HAUYCHUE TIEPEMEHHOTO HAIPSIKE-
Hus. Kakoe cpeactBo usmepenuiit Bol Beioepute?

6. B xakoMm quana3oHe 4acTOT MOKHO U3MEPSTh TAPMOHUYECKOE
HanpspkeHne? Kakue BOJBTMETPBI MOTYT CIIYKUTh 0Opa3IOBHIMU Ha
HU3KUX, CPETHUX U BBICOKMX YacTOTax?

7. IMeeTcst BBINPSAMUTENBbHBIN BOILTMETP Kitacca 1,0 u mkamoun
B 100 peneHui, NpoOrpaayrMpOBaHHBIM B JCHCTBYIOIIMX 3HAYCHUAX
TapMOHUYECKOTO HAMPSIKECHUSA. B KakoM THMara3oHe MOXET N3MEHSTh-
cst k0dduieHT GopMbl W/HUIU aMIUTUTYIbI U3MEPSIEMOTO HampsKe-
HUSI, 9TOOBI ’TUM U3MEHEHHEM MOXKHO OBLIO ITpeHeOpeUn?
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8. Uem ompenensiercss 3aBUCUMOCTh MOKA3aHUK BOJBTMETPOB
PAa3JIMYHOTO TUIIA OT YaCTOTHI U3MEPSIEMOTO HATIPSKCHUA !

9. Onuimure NpuHIUN PadOThl U YCTPOMCTBO 3JEKTPOMEXAHU-
YECKHUX BOJIBTMETPOB MEPEMEHHOrO Toka? Uem ompenensaercs ux Imo-
TPEIHOCTH?

10. Onumute TpUHIUI PabOTHl U YCTPOMCTBO AIEKTPOHHBIX
BOJIbTMETPOB MEPEMEHHOr0 TOoka? YUem ompenensiercss ux IMOrpemn-
HOCTB?
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