3aganue 10.1. «Cepbiii ammk». «Cepbli» SMMK ¢ TPEMS BBIBOJAMU COAECPKHUT UCTOUYHUK MOCTO-
SIHHOTO HampspKeHusi € U JBa pe3UCTOpa. YKa3aHHBIE AJIEMEHTHI COSIUHEHBI 10 OJHOM U3 JABYX
BO3MOXXHBIX CXE€M, IpeCTaBieHHbIX Ha puc. 1. Ha kpeike smuka BeIBOABI «1», «2» U «3» B
IPOM3BOJILHOM IOPSIIKE TOMedYeHbI OykBamu «A», «B» 1 «C» (cm. doro.).

«3Be3aa» «TpeyronbHUK»
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Puc. 1. doro.

1. VYcranoBure, Mo Kakoi U3 JBYX BO3MOXKHBIX CXeM («3B€3/1a» WM «TPEYTOJbHUKY ) COCIUHEHbI
AJICMEHTHI.

2. YCTaHOBHUTE COOTBETCTBHE MEXAY TOoukKamu «1», «2» u «3» u BeiBogamu «A», «B» u «Cy,
cunras, uro I < R.

3. Ompenenure 3HadeHne HanpsbkeHus € U conpoTuBieHus I u R.

4. TlorpenrHocTh OLIEHUBATH HE HYXKHO.

BHyTpeHHEe COPOTHBIIEHUE HCTOYHHUKA HATIPSDKEHHSI, HAXOISIIETOCS B «CEPOM SIIIIUKE, TTPEHe-
OpexuMo MaJjio 1o cpaBHeHHIO ¢ I' 1 R.

Oo6opynoBanne. «Cepplii» SIMIUK C TPEMs BBIBOAAMH, MYJIBTUMETP € ABYMSI LI[yTIaAMH.

Buumanue! B Hagane cBoero peuieHus: 00s3aTeIbHO YKOKUTE HOMEDP BBIIAHHOTO BaM «CEPOTO»
smuka (Ha goto 310 Ne 36).

BuyTpenHee conpoTuBIeHHE MYJIbTHMETPA B PeKMMeE BOJIbTMETPA MOKET CYLIECTBEHHO OT-
JHYATHCS OT CTAHIAPTHOTO.

3anpemaercsi 3aKOpaunBaTh BbIBOJAbI AIIMKA (HAIPMMeEP, ¢ IOMOLIbIO MPOBO/IOB MYJIbTH-
MeTpa, ero mymna u T.1.).



9-10.1. Bo3moxkHoe pemenne. Bunmanue! Bee 3HaueHus NpUBEIEHEI IO aBTOPCKOW YCTAaHOBKE.

1. Hszmepum Hampsikxenue mexay BeiBogamu A u B, Au C, B u C:

Usp =0,00B, Uye =12,7B, Ugc = 6,82 B.
[1ycThb B sILITUKE 3JIEMEHTHI COEIUHEHBI «TPEYTOJIbHUKOMY. Torna Mexay BeiBojiaMu A u B nomken
OBITH PE3UCTOP IPAKTUUECKU HYJIEBOT'O CONIPOTUBIEHUS. OIHAKO, B TAKOM CIIy4yae, OCTaIbHbIE JBA
HaIPSKEHUS TOJDKHBI COBMAATh (MM OBITH OYEHBb OJU3KUMU), YTO HE HAOIIOJaeTCs. 3HAYUT, B
ALIUKE DJIEMEHTBI COEIMHEHBI «3BE3/10M).
2. [To Tem xe U3MEpEeHUsIM YCTAaHOBUM COOTBETCTBHE MEKY BHIBOAAMH. TaK Kak Harpsixke-
HUE MEXIy BbiBoJaMu A u B paBHO HyII0, HCTOUHMK MOAKIIOUEH K BbiBoay C (TO ecth C—1).
Hampsokenne mexy BeiBoamu A u C Ooibliie, Cie10BaTeNIbHO, PE3UCTOP, MOAKIIOUEHHBIN K BbI-
BONly A, UMeeT MeHbllee conpoTusiieHue (To ectb A—2). CoOTBETCTBEHHO, B—3.
3. Paznuune mexay nonyueHHbIME 3HaUeHUSIMU HanpsikeHust (U, # Upc) mOKa3bIBaeT, 4To
BHYTPEHHUM COIIPOTUBIICHUEM BOJbTMETpA MpeHEOpeyb Helb3s1!
Kpome toro, ommerp, gaxe B pexkume 2 MOM, MOAKIIOYEHHBIN K BIBOAaM A 1 B (2 u 3), 3amika-
JUBAET, YTO TOBOPHUT O TOM, 4TO I + R > 2 MOwm.

Bapuanr 1. ¥ mynsTuMeTpa MuUHUMAaIBHBIN nipeaen uzMmepenus 200 wA (cepus 830).
4. IlepeBeném MyIbTUMETP B pexkUM MHUKpoamiiepmerpa (mpeaen 200 pA) u u3Mepum cuity
TOKa MEX]ly BCEMH Ilapamu BbIBOOB. Ilomyuaem 3HaueHMS:
Iip =0, Iye = 37,7 MKA, Ig: = 10,6 MKA.
5. Ilycts Rv — conpotusnenue npudopa B pexume BojabTMeTpa. Torna
ERy ERy
Vac =g 57 Use=p 1w
C npyroii croponsl, € = I, = IzcR.
Ortcroa rmoixy4daem, 4tro

r Iz 10,6

R e 377

Ry+R Uy 127
Ry +r Uy 682

=186 = Ry, +3,56r = 1,86R, + 1,86r

= r= 0,52Rv.
TlogcTaBuM HaliieHHOE 3HAYCHHUE:

=— = £=1,52 =1,52-12,7B=19,3B.
UAC 1+0'52 8 ,5 UAC ,5 ) 93

& 19,3 B & 19,3 B

= =— " _511kOM, R=—=-—""—_=1,82MO0m
Lc 37,7 MKA A Ipc 10,6 MKA M

r



BapuanTt 2. V mynasTuMeTpa MUHUMAaNbHBINH npenen usmepenus 2000 pA (cepus 832, 838).
4. llepeBeném MyabTUMETpP B pekuM Mukpoamiepmerpa (npegen 2000 LA) 1 usmMepum TOK
MeX/1y BCEMH MapamMu BeIBOJOB. [lonyuyaem 3HaueHus:
Iy =0, Ijc = 38MKA, Ig, = 11 MKA.
5. Ilycte Rv — conpoTtuBnenue npubopa B peskume BobTMETpa. Toraa
ERy ERy
Usc =g 27 Usc=p R
C npyroii croponsl, € = I, = IzcR.
Ortcrozia nosy4aem, 4yTo

R I, 38
— =A== 345,
r Ige 11

Ry+R Uy 12,73
RV +r - UBC B 6,82

=187 = Ry +345r = 1,87R, + 1,87r

= r= 0,55RV
IloxcTaBuM HalieHHOE 3HAYECHUE:

UAC:m = £=1,55UAC=1,5512,73B=19,7B
_E_197B _ o . _€_197B
"L 38mkA UM Tl 1lwmkA O OM

6. Ilpumeyanwue: 3HAUEHUS, N3MEPECHHBIC HAIPSIMYIO B aBTOPCKOW YCTaHOBKE:

E=19,20 B, r =507 xOwm, R=1,81 MOwm.
7. OO6mme GpopMybl (MX BBIBOJ OT YYACTHUKOB OJIMMITHAIBI HE TpeOyeTcs):
_ UacUpc(Iac — Inc) _ UpcUpc(ac — Ipc) R= UacUpcUac — Inc)

)

r= . R= .
LycUpc — IgcUyc Lyc - (UgcUpc — IpcUac) Igc - (UacUpc — IpcUac)



9-10.1. Kpurepnii ouenuBanus (u3 20 6a,1;10B)

Banasl

VKa3aH0, 4YTO 3JICMCHTLI BHYTPH AUKA COCAUHCHEBI IO CXEMC «3BEC31bD»

1

Jiis 1. 1 mpHCYTCTBYIOT BCE HEOOXOIMMBIE U3MEPEHUS

Jist m. 1 mpucyTcTByeT 000CHOBAaHHBIN BBIBOJI

Y CcTaHOBIIEHO COOTBETCTBUE MEX 1y BhiBoamMu 1,2 1 3 u BeiBogamu A,B u C.

Jist . 4 mpucyTCcTBYeT 000CHOBAHHBIN BBIBOJI

CDU'I-bCAJNI—‘z

[IpennosxeH noaHbIH HAOOP ONBITOB, HEOOXOAUMBIX JUISl OIIPEIEICHUS Mapa-

MCTPOB BCEX 3JICMCHTOB

NN P NDN

3anucaHsl Bce HGO6XOI[I/IMI)I€ YPaBHCHUAA, ITO3BOJIAIOIIMUEC OIIPCACIINTD I1apa-

MCTPBI BCCX DJICMCHTOB

BrimonseHs! Bce HeO6XO,Z[I/IMBIe HU3MCPCHUS, HCO6XOI[I/IMBIG AJIs OpEACTICHUA
ImapaMeETpPoOB BCCX JJICMCHTOB

[Tonyueno 3naueHue & B MHTEpBAJIE C MOrPEMIHOCTHIO HE Oosiee 10% (He 6o-
nee 20%)

2(1)

10

[Tonmyyeno 3HaueHue I' B UHTEPBAJIE C MOTPEIIHOCThIO He Ooee 10% (e 6o-
nee 20%)

2(1)

11

[Tonmyueno 3nauenue R B mHTEpBaje ¢ morpemHocTso He 6onee 10% (He 60-
nee 20%)

2(1)

Hpu./netumue 1. YyacTHUK AOJIKCH U3MEPATH CUITY TOKA B HAUMCHBIICM M3 JOCTYIIHBIX €MY PC-

AKUMOB («200 MKA» - 11t MyabTUMETpoB 830-i1 cepun, «2000 MKA» - 17151 MyJIbTUMETPOB 832-i

u 838-ii cepuii). Eciu yuacTHUK M3MepsieT HE B HAMMEHbIIEM U3 JOCTYIHBIX EMY PEKUMOB (pa3-

HUIIAa BUJIHA 110 HAJIMYHMIO 3HAKOB IOCJIE 3aMAToM), cTaBuTh (0,5 6asia

Ilpumeuanue 2. A) Pe3ynbraThl, NOJyUYE€HHBIE HCXO/S U3 HEBEPHBIX (POPMYII, HE OLlEeHHBAKOTCs !

b) Eciim ydacTHHMK HMCIONIB3YeT «3ay4eHHOE» 3HAUYEHUE BHYTPEHHETO CONPOTHBIICHUS MYJIbTH-
metpa (Rv = 1 MOwm) B pexume BOJIbTMETpa, Oasibl 3a mil. 9 - 11 He cTaBUTH!




9-10.2. 3apanue. C MoMOIIbIO BELAAHHOTO 000PYAOBaHUS HaluTe Maccy M HMIMHIPUIECKOTO
CTEep)KHA, He pa3Oupas ero. OmuiMTe NMpoBeIEHHBIE BAMU 3KCIIEPHUMEHTHI, HAPUCYHTE CXEMBbI
YCTAaHOBOK, 3allUIINTE pe3yJIbTaThl HM3MEPEHHI, OIpPENeNIUTe IOrPEIIHOCT MOIYYSHHOTO
pesyJbTara.

OO6opynoBanme. KpyrJibli JUIMHHBIA IWIMHIP, KAHIEISIPCKUE 3aKUMBI (2 IIT.), HUTh, MOJIOCKA
MWIIMMETPOBOW Oymaru, BaHHOYKA C BOJOM, candeTka i NoAAepkaHus paboyero Mecrta B

YHUCTOTC.

[IpumMedanue: mIOTHOCTH Boabl p = (1000 + 10) kr/m3.
Baskno!!! Ha nniamnnape u KioBeTe 3anpenieHo 1e1aTh Kakue-Jin00 nNoMeTKH.



9-10.2. Bo3mo:kHoe pemieHue. Mmest MosoCKy MWIIMMETPOBOM OyMar, MOXKHO H3MEPHUTh
reoMeTpHUecKHue pa3Mepsl HWIHHIpA: ero AnuHy L u nuamerp D. DTu mapameTpbl mO3BOJISIOT
BBIYMCIUTE 006EM V munuuapa: V. = LmD? /4.

JIinHa HAXOJIUTCS MPSAMBIM U3MEPEHHUEM: NMPHUKIAIbIBAHUEM WIHHIPA K MUJLTAMETPOBOM
OyMmare; Mpy 3TOM TOYHOCTh M3MEPEHUS JTTUHBI ONPEICIIACTCS 1IEHOW JCNICHUS MIJUTHMETPOBOM
Oymaru u coctaBiasier A; = 1 MM. s HaXOXIEHUST C JAOCTAaTOYHOW TOYHOCTBIO JHAMETPa
WIMH]PA €r0 MOKHO 0€3 MPOCKaIb3bIBaHUS MIPOKATUTH BAOJb MTOJIOCKH MUJUTUMETPOBON Oymaru
U U3MEpPUTH MepeMelnieHne S OoCH IWIMHIpA, KOTopeli cruenan N oboporoB. Dopmyna mms
HAXO0XJICHUS AUaMeTpa MIIHHAPA!

S

N1

st HaxoxKAeHUS MacChl UJIMHpA MPOJIENIAeM CIEAYIOUINE OIBITHI:

OnbiT Nel. KoHIBI HUTH € MOMOILBK KAaHIEISIPCKUX 3aXKMMOB 3aKpernuM Ha Kparo crona. K
Cepe/IMHE HUTH KPEMHUM HCCIEIyEeMbId CTEP)KEHb. 3aMETHUM, YTO TOPHU3OHTAIBHOE IOJIOKEHUE
PAaBHOBECHUSI CTEPXKHSI TOJYy4YaeTcsl MPU KPEIUICHUM HUTH K MECTY, HE€ COOTBETCTBYIOIIEMY
cepeaune crepxxHs. M3mepum paccrosiuue X oT MecTa KpPEeIUIeHUs] HUTH J0 OJIMKalIlero KoHua
CTEPKHS.

OnbiT Ne2. [ToBTOpUM MEpBBI ONBIT, HO TENEPh MOIPY3UM CTEPKEHb B KIOBETY C BOAOW Tak,
94TOOBI OH OBLT MOJIHOCTHIO MOTPYXKEH B BOJLY, HE Kacajcs CTCHOK M JHA KIOBETHl U HaXOJUJICS B
COCTOSIHUM TOPU30HTAJIbHOTO paBHOBecHs. [Ipu 3ToM HaM puAETCS U3BMEHUTHh TOUKY KpEIUICHUS
HUTHU. FI3MepuM HOBOE pacCcTOsSIHHUE Y OT MeCTa KpeIJICHUs HUTH JI0 OJIFKaMIIero KOHIIA CTEPIKHS.

OnHO W3 yclOBHH PaBHOBECHS — 3TO PAaBEHCTBO HYJIO CyMMapHOIO MOMEHTa BCEX CHUII,
NeHCTBYIOINX Ha cTepeHb. OChbI0 BpalleHHs B 000MX OMBITaX OyJeM CUUTATh TOUKY KPETUICHHS
HuTU. VI3 m1epBOro omeita ciaeayer, 4TO LEHTP MacC CTEPXKHS HAXOAUTCS Ha pacCTOSHUU X OT
OJIHOTO U3 €r0 KOHIIOB. [{J11 BTOPOro ONbITa CyMMapHbIA MOMEHT CHJI TSIKECTH Y BBITAJIKMBAIOIIEH
CHJIBI CO CTOPOHBI BOJIBI TOJIKEH OBITH PaBeH HYIIIO.

L/2-Y L/2-Y s \?
mg(X —¥) = pgV(L/2 =) = 0, oreioma: m = pV LL = p 12X 5 ()7
24142 - 0,13.

2
OLEeHUM IIOTPENIHOCTD. €,, = € /o_y + €Ex_y + 26c + €, = — +
I p m L/z2=y T =X-v ST LT 43 T 27 T 107 | 154



Ne 9-10.2. Kputepuu oueHuBanus 3aganus (u3 20 6a1,10B) Banusl

1 Omnpenenenue JUIMHBI CTEPXKHS 1

2 OmnpeneneHne TuamMeTpa/paanyca CTepKHS METOIOM POKAThIBAHUS 2 (0,5)

3 OmnpeneneHre MEHTPA MACC CTEPIKHS 1

4 [IpemioxeH peanu3yeMbplii METOI OMPEACIICHUSI MACChl CTEPIKHS 2

5 Ecnu reopeTndeckas TouHOCTh MeToaa He xyxke 20%, To 2

6 3anucaH TIOJIHBIH HAa0Op HEOOXOMUMBIX I TMPEMJIOKEHHOTrO MeTonaa | 2
ypaBHEHUH

7 [Tomyuyena npaBuibHast KOHEUHas (hopmyia 2
BrinonHeHs! U 3anucaHbl HEOOXOAUMBIE U3MEpPEHUs (€CIu y KaKo-To u3 | 2
BEJIMYMH OTCYTCTBYET pa3MEepHOCTb, TO 1 Gasr)

9 [Tonmyuen otBet ¢ oTkiIoHeHHEM He 6osee 15% (30%) 4(2)

10 OneHka norpemHoCcT 2
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