YcioBue

Saganue 2. «Papageii»
B xone pemennst mannoit 3amadun Bam mpegcront nmomousb Hareil Peciiybsike B pereHun sHepre-
THYIECKOil 1pobsieMbt!

N3BecTHO, 9TO 3JIEKTPUIECKHIT JIBUTATETb U JICKTPUIECKUI TeHepPaTOp YCTPOESHBI OJIMHAKOBO. Ecin
yepe3 0OMOTKY JIBUTATEJIS MTPOIYCKATh SJIeKTPUIECKII TOK, TO BaJl JBUTATEN HAYMHAET BPallaTh-
s, & eCJIM BPAIATh BaJI JIBUTATENISI, TO B Il OOMOTKU MOYKET MOSABUTHCA IJEKTPUIECKUIT TOK.

ObGopynoBanue: Moje/b 3JIeKTpoBUTaTe s; bartapeiika 4,5 B; amepmerp; BOIbTMETD; peocTar;
COEJIMHUTEJILHBIE TTPOBO/IA; CEKYHJIOMEp; HUTKU; CTaKaH IIJIACTUKOBBIN; MEH3yPKa; BOJIa, JIMHEIKA.

Yacmv nepsas. «/[euzamens»

1. IlocTpoiiTe 3aBUCUMOCTD CHJIBI TOKa Yepe3 OOMOTKY JBHUIaTe/Id OT IPUIOXKEHHOI'O HallpsizKe-
Hud 1Ipu HepaborarorieM japurarese. OupeiesinTe cONPOTUBICHN 0OMOTKHU 1 amiepmerpa. 2. [To-
CTPOITE 3aBUCUMOCTD HAIIPS2KEHHUS Ha PAOOTAIONIEM JIBUTATESIE OT CUJIBI IPOTEKAIOIIETO Yepe3 Hero
9JIEKTPUIECKOr0 TOKa. 3. V3MepbTe 3aBUCUMOCTDh MEXaHUYECKOW MOIIHOCTH JIBUTATE IS OT ITPUJIO-
JKEHHOIro K JBuraresto Hanpsokenus. 4. Ilocrpoiite rpaduk 3asucumoctu KIIJI aBuraress ot ero
MOIITHOCTH.

Yacmv emopas. «Ienepamop»

1. [Tocrpoiite rpaduk 3asucumoctu KII/I remeparopa oT NpuIIOKEHHONH MEXaHUIECKOW MOIITHOCTH.

B xavecmee «noaeanotiy MOUHOCMAU UCTLOABIYTME MOUHOCTIL INEKMPUYECKO20 MOKA, BLOEAAE-
MY WA aMNepMempe.

3amanue 1. «IBanxkenucta Toppuyesim»

Obudno, ecau 6 dne cmakrana ecmv 0MEEPCMUA — HO IMO NOBOD OAA UCCALIOBAHU.

O6opyoBanue: mwIacTUKOBbIil crakan 0,5 1 co mkasioii; banka crekisgaHas 0,5 j1 (uau 1 1), Jacsl,
IIIAJIO, IITAHMEeHIIUPKYJIb, II0J0CKa MUJLJIUMETPOBOI OyMaru.

[Iponenaiite B JHe cTakaHa MaJeHbLKOE OTBEpCTHE. 3AIOJHUTE CTaKaH BOJOI (JKeIaTesbHO, 9TOObI
BBITEKAIOIAs U3 CTaKaHa BOJa TONa/lala B CTEKISHHYIO 6aHKy, a He Ha Bac), ucciemyiite mporecc
BBITEKAHUS BOJbI U3 CTAKAHA.

Bam neobxodumo npogecmu UIMEPEHUS C HECKOABKUMU OMBEPCMUAMU, NO0IMOMY
cHavana cdeaatime omeepcmue Mano20 JuamMempa, a 3amem e20 yseaudusatime.

1. TloctpoiiTe rpaduK 3aBUCUMOCTHA BBICOTHI YPOBHS BOJBI B cTakaHe oT BpeMenu. 2. Iloctpoiite
rpaduK 3aBUCUMOCTHA CKOPOCTH BBITEKAIOIIEeil BOJIbI OT BBICOTHI yPOBHs BOJbI B cTakaHe. 3. I[Ipu
OIpeJIeJIEHHBIX JIOYIEHNIX TEOPETUIECKN MOXKHO TTOKA3aTh, YTO CKOPOCTH ¥ BOJIbI, BHITEKAIOIIEH
Jepe3 OTBEpPCTHE B JIHE CTaKaHa, 3aBUCUT OT BBICOTHI YPOBHS BOJIbI B cTakKaHe h 110 dopmysie

v=Ch"
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ryie C' - BemdnHa, He 3aBucsinas oT h. Vcrnob3yst 1moJrydeHHbIe SKCIIepUMEeHTaIbHbIE JaHHbBIE OIIPe-
JieiuTe TIoKasaresb crerienn . 4. [locTpoiite rpacduk 3aBUCUIMOCTH CKOPOCTU BOJIbI, BBITEKATIOIIEH
13 CTaKaHa, OT JIMaMeTPa OTBEPCTUSI.

Kavecmeenno obsacrume NOAYUYEHHYN 3a6UCUMOCTND.

3adanue 2. «Atisaszosckuli»
Kak 310 He cTpaHHO, BOJIHBI Ha OBEPXHOCTH BOJIbI — JIOCTATOYHO CJOXKHOE W MHTepecHoe (husm-
Jeckoe siBjienne. Ilpucrynaiite K ux usydeHuro!

O6opynoBanue: Boja (B HEOrPAHUIEHHOM KOJIMIECTBE), TapesIKa OJHOPa30Bas, JINHEHKa, CeKYH-
JIOMep, TLIACTU/INH, YKeJI00 IIaCTMACCOBBIN, IJIACTMACCOBbBIE TIOJIOCKU, CITUYKH.

Yacts 1. BoyHbI B TapeJike.
Kpyeosvie oanv, 6 mapeske aeeko 6036yscdamsv, NPUKACAACH KYCOUKOM NAGCTUAUNG K NOBEPTHO-
cmu 600v (Kemamau, 9mu 604K, OMPAACAIOMCA OM CMENOK).

1. I3mepbTe 3aBUCHMOCTH CKOPOCTH ITOBEPXHOCTHBIX BOJIH OT TUIYOMHBI ¢J10s1 BO/IbI. [locTpoiiTe rpa-
duk 37oit 3aBucumocTu. 2. [lomyunre NpuOINKEHHYIO SMIUPUIECKYIO (DOPMYILY, OIMHUCHIBAIOILYIO
[IOJTy YeHHY IO 3aBUCUMOCTb.

YJacmvb 2. Boanwvt 6 xanaae.

C momoIpo IIaCTU/INHA, ITOJ0COK U IIJIACTMACCOBOI0 YKEJI0OKa N3TOTOBHTE MOJIE/Ib Y3KOTO U JIJINH-
Horo kanaJja. Cjierka IpUIIOHSIB U PEe3KO OIIyCTUB MOJIeIb, Bbl MoxkeTe Hab/omaTh 0OpasoBaHue
U JIBUXKEHUE YEJUHEHHOU BOJIHBI.

1. NamepbTe 3aBUCHMOCTb CKOPOCTH 3TON BOJIHBI OT TJIyOMHBI BOjBI B KanaJsie. [locTpoiiTe rpa-
duk 37oit 3aBucumocTu. 2. [lomyunre NpuOINKEHHYIO SMIUPUIECKYIO (DOPMYILY, OIMHUCHIBAIOILYIO
MOy YeHHYIO 3aBUCUMOCTb.

Kavwecmeenno obsacrume NOAYUEHHDLE PE3YADITNATIVDL.

SBaganue 1. «N.C. Bax»

I[Ipu B30y XK IeHun KosiebaHuii BO3/yXa BHYTPH TPYObl BOSMOXKHO yCTAHOBJIEHUE CTOSUEH BOJIHBI, B
9TOM CJIydae I'POMKOCTH 3ByUaHUsl TPYObl PE3KO IOBBINIAETCA. ¥ BaC €CTh BO3MOYKHOCTH BO30Y K-
JIaTh KoJiebaHus BO3/LyXa B TPYOKe, M3MEHS A 9acTOTy KOJIeOaHnii reHepaTopa U BLICOTY BO3/LyIITHOTO
crosiba (U3MEHsis BBICOTY YPOBHSI BOJIBI).

Ob6opynosanue: ['eneparop ['3J1 — 1; rosioBka juHaMuveckasi; COeJIMHUTEILHBIN POBOJIA, TPYyOKa
crekjsHHas JiyiuHON 60 cM; TpyOKa XJIOPBUHUJIOBAas (OT MEIUIMHCKUX KAIEJbHUIL) JJIHHON 1 M;
e€MKOCTB IJIacTMaccoBas 2 JI CO MIKAJIOi, TEPMOMETP.

1. TlokaxkuTe, 9TO BBICOTBI hj BO3JYIIHOTO CTOJIOA, TMPU KOTOPBIX I'POMKOCTH 3BYYaHUA TPYOBI
PE3KO TMOBBIIIAETCS, YIOBJIETBOPSIOT YCJIOBUIO
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hiy = k+ <

rje A - JJInHa 3ByKOBo# BoJHbI, k = 0,1,2...

2. Jlna gacror B muarnazone ot 250 ['m go 2,0 x['1p HaiiuTe BBICOTHI BO3IYIIHOIO CTOJI0A, IIPU
KOTOPBIX I'POMKOCTH 3BYUYaHUsT TPYOBI PE3KO ITOBBIIIACTCS.

3. I/ICHOJH)SYH IIOJIy4Y€HHbIC JaHHbIE, OIIpe/e/INTEe CKOPOCTb 3BYKa.

4. OmpesiesinTe MOKa3aTe/ b auadaThl 7y /IS BO3IYXA.

CropocTh 3ByKa B rase omnpejesserca GpopMyJioi ¢ = @/7%, rne R — yHuBepcaJibHas ra3oBasi
c

noctosinHasi, 1 — Temmeparypa Bozayxa, M — MoJsIpHasg Macca BO3IyXa, vy = G - loKasaTelb

aJimabaThl.

Sananune 2. «Anecangpo Bosabrar

Qusnueckne NpuOOPHI MOXKHO KCIIOJIB30BATH JIJIsT U3MEPEHHs pa3/InIHbIX BeJimduH. B ganHoit pabo-
Te MIKOJ/IbHBIN JTAO0PATOPHBII BOJIBTMETP UCIOIb3YETCS JIJIT U3MEPEHU ... SJIEKTPUIECKOTO 3apd/Ia.
[Ipu nmpoTekannm KPaTKOBPEMEHHOI'O UMITY/IHCA TOKA OTOPOC CTPEJIKU BOJIBTMETPA 3aBUCHT OT TIPO-
IEJIIIEro 9epe3 Hero 3JIeKTPUYIecKoro 3apsja. [Ipubop s m3mepenus 3apsjia TaKuM CIOCOOOM
HA3bIBACTCA OAJLIMCTUIECKUM TaIbBAHOMETPOM.

Ob6opynoBanne: ncrounuk nutanus JINII, BosibT™MeTp, MOJIOCKOBBIN PEOCTAT CO IIKAJIOM, KOHJIEH-
CaTOP U3BECTHOM €MKOCTH, KJII0Y — IePeKJIIoYaTe /b, COeIMHUTEIbHbIE ITPOBOJIA, CTEPXKEHb MeTaJl-
JINYECKUH ¢ MIPOBOJIOM, YaChl, KyCOUeK MeTaJIINIecKoil (hoJIbru, CKperkKa.

ITonockoe it peoctat

OEITEOE KOHIeHCATOop
I AJIa +
-
B H i
1 2 BBIEO0JLL 3

Yactp 1. I'pagynpoBKa peocrara.

[MopkrounTe peocTar K UCTOUHUKY HMUTAHUS TaK, YTOOBI C €r0 MOMOIIBIO JIEFKO MOXKHO OBLIO pe-
I'YJINPOBaTh BbIXOHOE Hanpskenue. 1. [locTpoiiTe rpaduk 3aBHCHMOCTH BBIXOHOTO HAIIPSIZKEHUS
Ha peocTaTe OT MoJioxKenud JBuKKa. 2. [logkmounTte K Bbixoly peoctata KonjeHcarop. [loctpoiiTe
rpaduK 3aBUCHMOCTHU HAIIPS?KEHNs Ha KOHJIEHCATOPE OT MOJIOXKEHUs JIBUKKa peoctaTa. ObbscHuTe
[IOJIyYCHHBIC 3aBUCAMOCTH.
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Yactb 2. 'pagynpoBKa 6a1JIMCTUYECKOTO TaJibBAHOMETPA.

Cobepure 37eKTPUIECKYIO TEIb, TO3BOJISIONIYIO 3apsKaTh KOHJIEHCATOP JI0 U3BECTHOTO HAIPsSIZKe-
HUS U Pa3psi?KaTh ero 4epe3 BOJIBTMETDP.

1. TlocrpoiiTe rpaduk 3aBHCHMOCTH BEJIMYHHBI OTOpPOCA CTPEJIKH BOJIbTMeTpa (paboTaromiero B
KauecTBe rajibBAaHOMETPA) OT 3apsijia, MPOIIE/IIIero Yepes3 Hero.

Yactp 3. I3mepeHus.

1. BapsiauTe KOHJEHCATOP JI0 MaKCUMAaJbHOIO HallpsizkeHusi. OTKIIOYEHHBIH OT eI OH BCEe PaB-
HO paspsizkaeTcs. [locTpoiiTe 3aBUCHMOCTD HAIIPSI2KEHUsT Ha KOHJIEHCATOPE OT BPEMEHU Pa3psiIKU.
Onpenennre 3/16KTPUTIECKOE COIIPOTUBIEHNE KOHIeHcaTopa. 2. VI3MepbTe BpeMst CTOJIKHOBEHUST Me-
TAJLTMIECKOTO CTEPXKHS C TIOBEPXHOCTBIO cTos1a. Mootceme deporcamsv cmeporcerer 6 pyke U nocmy-
Kusamo um no cmoay. ConpoTuBeHne BoJIbTMETpa cuntaiite paBHbiM Ry = (4,3 £ 0,2) kOm

Ilomockoe Il peocTar
KOHIeHCATOop

o=

Peinenne

Sananme 11.2 Tak Kak IJIACTHHKH OJIMHAKOBBI, TO COOOIIECHHBIN 3apsiji ¢ PACIPEICTUTC ME¥K-
Jly HUMU TOPOBHY. DJIEKTpUYIeCcKasl CHIa, AefCTBYIONAs Ha MOIBIKHYIO ILIACTUHKY, MOYKET ObITh
olpejiesieHa U3 OYEBUJIHON IEMOYKNA PABEHCTB

1 2
p_pld_°2 9_*% 49 9_ 9 (1)
2 280 2 260 2S 2 8503

DTa MOCTOsHHAS CUJIA OTTAJIKMBAHUS yYPABHOBEIITNBACTCS CUJION YIIPYTOCTHU MPYKUHOK
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F=kx, (2)
[I09TOMY 3apsiJi IPUOOpa U CMEIEHNEM MIPYKUHKY CBSI3aHbI COOTHOIIEHUSIMU

2

_ 7 . _
x_&soSk’ q = \/8zoSkx. (3)

MunumaJIbHbBIN 3apsi), KOTOPBII MOYKHO M3MEPUTH C IIOMOIILIO JIAHHOTO IIpUdOopa, paBeH

Gmin = \/8c0Skéx = 4,2 - 1070 K, (4)

a MaKCHUMaJIbHBIIA

Gmax = \/8e0SkAz = 4,2 - 1077 K. (5)

OrHocuTenbHad IIOTrpeHIHOCTh U3MepeHud 3apdda PpacCIUThIBacTCA I10 (bOpMYJIQ

Ag  qir  ox
g q 2

OHa MHWHHMaJIbHa IIPpU MaKCHUMaJIbHOM CMEIICHUHN IIJIACTUHKH, [P KOTOPOM COCTaBJIAET 075%

I'paduk 3aBuCHMOCTH CMEIIEHHUS IJIACTUHKH OT
BEJIMYUHBI 3apsd/ia MPeJICTaB/IgeT coOoi «baHab-
HYIO» T1apadoJIy

r=56-10"2¢%

rjie £ — M3MepeHa B MIJJIMMETPAaX, & ¢ B HAHOKY-
JIOHAX.

2. Ilpn 3ay1aHHOM HAIpAYKEHUN MEK/Iy IIJIaCTHHA-
MM IIPU UX OTHOCUTEJHLHOM CMEIeHNU U3MepsaeTcs
3apsJl KaxkKJIoi U3 IUlacTuH. B aToMm ciiydae cuity
JIEKTPUIECKOTO TPUTAKEHNA MOYKHO BBIYUCIATH
C TIOMOIIBIO CJICYIONICH IENOYKH

F=o0S

2 2 d 2(dy — )%

(8)
[IpupaBHuBas ee K cujie yIpyrocTu IPYyKUH, MOJYIUM ypaBHEHUE, CBA3BIBAIOIICE CMEIEeHNE T1a-
CTUHKHI 1 IIPUAJIOZKCHHOE HAIIPAKCHUE

3
2 2 2 4;3
-gzaoES-ng-goE :5&9 U\" _ &SU
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o SU 2
S0 g (9)
2(d0 - l’)

BblpaSI/ITb 13 3TOI'0 ypaBHEHHA B ABHOM BUAE T KaK Cb}IHKLH/IIO U, O MEHBINER Mepe, 3aTpyaHU-
TeJILHO. HpoaHaJm3I/1pyeM YpaBHeHnue (9) FpaCbI/I‘IeCKI/I, JJId 9ero moCTporuM Fpa(bI/IKI/I 3aBUCUMOCTEN
3JICKTPUYECKON CUJIbI U CUJILI YIIPYIOCTU OT CMEIEHUA IIJIaCTUHKU.

F o
4 E,
5
Jyup.
X X X
Xy 1y d, d, Xy d,

Jlerko 3ameTuTh, 9TO B MHTEpecyoieM Hac guanazone x € [0,do| ypaBHenue (9) MoxKeT MMeTh
6o Ba kopud (a), mubo oxun (B), 6o HE oHOrO KopHH (0).

TpajaunuonHblii aHAIN3 yCTORYUBOCTU (JIEKTPUIECKasl CHJIA CTPEMUTCS YBEJIMIUTH CMEIeHne, a
cuJia yIPYrOCTH — YMEHBIINUTD ), MOKA3bIBAET, UTO B ciiydae (&) yCTOWIMBBIM SIBJISIETCS MEHBIITHI
KOpEHb, B ciiy4ae (B) — KOpeHb Heycroiiuns. OTCyTCTBUE KOPHEH CBUJIETEIHLCTBYET 06 OTCYTCTBUN
I10JIOZKEHUsI PABHOBECH S 110/IBUKHO IIJIACTUHKH, TO €CTh B 3TOM CJIydae HUKaK1e U3MePEeHUsI HEBO3-
MOKHBI.

Eciu cioxuo nocrpouts rpaduk sasucumoct (U), TO MOXKHO MOCTPOUTH 3aBUCUMOCTL U(x)!
Boipasum u3 ypasuenust (9)

2kd3 x x
U= 0 (1) /5 10
SOS ( dg) do ( )

2kd3
0 ~ 170B, £ = £ u noayunm «coBceM TpocTyio 3aBucumocts U = A(1 —
0S5 ) do

£)v/E€. Tlocrpoutsb rpaduk 3Toit (GYyHKIME MOKHO C HOMOIIBIO TPaIUIMOHHBIX METOJIOB aHAJIN3a
dynkmmit. PesysibraT TaKOT0 MOCTPOEHNS IIOKa3aH Ha PUCYHKE.

O6o3naunMm A =
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1,0
0,8
0,6
0,4

8,2

Kak 6b1/10 0TMedeHO Bbillie, BEPXHsIS BETBb 9TOi 3aBUCUMOCTU HEYCTOWYNBA, IIO9TOMY M300parkeHa
nyHKTHpoM. 13 anammsa dyukun (10) ciemyer, 9T0 MakCHMaJbHOE HAIIPSIZKEHUE, TI0/JIAI0IIEeeCs]
n3Mepennio jiocturaercd npu £ = 0,33 u paBuo Uy =~ 65 B. Munumaabaoe m3amepumMoe Harps-
JKEHIe PACCUUTHIBAETCsI MPH MojcTaHoBKe B dyHKIMO (10) MuHMMAaIbHO W3MepuMoro z = 6x. B
srom caydae Uy, ~ 12 B.
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