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ABTOpHI 3324

Teoperuueckmnii Typ

7-9 kJacc 10-11 kuacc
e 7-E1. Jennc Py6uos e 10-E1. Anekcanap Anosonckumii, [de-
e 7-E2. Urops I'oBopyn uuc Ilepesomukos
e 8-E1. Jennc Py6muos e 10-E2. Aunekcanap  AmosioHCKHid,
e 8-E2. rops 'oBopyH, Onnra Unurre- Usan Typpsanos, Anekcanap Bopon-
Ba 110B
e 9-E1. /lennc Py6mos e 11-E1. Anekcannp Anosnouckwuit, e-

e 9-E2. Asexkcamap Anosonckmii, Ap- HHC Ilepesomuros
Ton BepryHos e 11-E2. Ajnekcanap  AmosoHcKui,

Koncranrun Cosiomarun

Kak roroBuThCsad K permoHaJIbHOMY 3TAIy?

B M®TMU 3anymen knaccHbrii mpoekT «®Pusrex-pernonam» (https://os.mipt.ru),
rjie B myOIUIHOM GECIZIATHOM JIOCTYIIE JIeXKAT JIEKIHH U CeMUHAPBI TI0 BCEM KJIacCaM
¥ 110 BCceM TeMaM. TaM 2Ke BbLIOXKEHBI [T0I00PKHU 3329 [0 TeMaM. Y POBEHb MaTepua-
JIOB [IO3BOJISIET XOPOIIO MOJAOTOBUTHCH K MYHUIIUIAIBHOMY U PErMOHAJIBLHOMY 3TAILy
Bceepocceniickoit onmuMmuagbl MKOILHAKOB 10 (DU3HKE.

B srom romy B pamkax pabOThl MPOEKTa CHATHI BUIEO-
pemtenus (https://os-lms.mipt.ru/course/view.php?id=21) skcre-
PHMEHTAIBHOIO TYPa PErHOHAIBHOrO 3Tama Bceepoccuiickoit ommm-
[UA/IbI IKOJBHUKOB 110 ¢usuke. Vcnonp3yiire 31U Marepuasibl s
CaAMOTIOJATOTOBKY K OYIYIIIM OJIUMITAATAM.
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7 KJiacc

3agaya Nel. 3akpbiTasg O0yThIJIOYKA

Bawm Bbriana npospadnas Oy ThLI049Ka. By ThL10YKa 9aCTUYHO 3aM0JIHEHA BOIOH U ILJIOT-
HO 3aKpbITa NTpoOKoi. O6beM BOAbI Viony = 30,0 M. OTKpBIBaTh NPpODKY CTpPOro
3anpemnieHo. [1oTHOCTE BOABI M3BecTHA M paBHA po = 1000 KF/M3 . Maccoit u 00b-
eMOM TIpOOKM U 3aBOJCKON ITUKETKH (IpH HajIMduu) MoxKeTe npenebpedn. OreHka
MTOTPEITHOCTElH B 3a/1a4e He Tpedyercs.

1. Ompenenure DOMHYIO BMECTUMOCTD (BHYTPeHHHUIT 00beM) Viyy 3aKpPBITOH IPOO-
KOI Oy ThLIIOYKHU, & TAK2KE ILJIOIA/Ib Ce4eHUA Spyy BHYTPEHHEN HUIMHAPUYECKON YacTu
Oy THLIOYKH.

2. OnpemenuTe TIOMAAb CEUCHUS Spye BHEITHEH MUJIMHIPUYECKON YacTH OyThHI-
JIOYKH.

3. Onpenenure Maccy mycroit OyThLIOYKHA M.

4. Oupezesure IWIOTHOCTD CTEKJIA P, U3 KOTOPOI'O M3rOTOBJIEHA Oy THLIOYKA.

OGopynoBanue: crekisiHHAas OyTHLIOUKA, comeprkarias 30,0 MJI BOIBI U 3aKPbI-
Tas MpOOKOIT; SJIEKTPOHHBIE BECHI; IEPEBAHHAS JIMHEHKA; HUTh; mmpui, 20 MiI; 2 11a-
CTUKOBBIX CTAKAHYWKA, YACTHIHO 3ANOJHEHHBIE BOJOW; 2 CAMOKJIEAINXCS IIEHHUKA;
casipeTKu IS MO/IIEPIKAHUS GUCTOTHI.

3amava Ne2. YTKU B HIIpUIie

O6opynoBanmue: mnpui; 00bEMoM 20 MJI, B KOTOPOM HAXOAATCH HECKOJIBKO MUHU-
GUTrypoK; BeChI MEKTPOHHBIE; EMKOCTh C HEM3BECTHOHM YKUIKOCTHIO; cajadeTKu mjis
MO IEP>KAHUS YUCTOTHI.

Baoicras ungdopmayus:

e Macca mmpuna 6e3 dburypox m,, = 10,98 r (Macca Baliero mmpuia MOXKeT
OTJIMYATHCA OT YKA3aHHOM, €€ JOJIKHBI COODIIUTD OPraHu3aTOPbI).

e Macca mmpura ykazaHa ¢ y96TOM MacChl CAMOPe3a.

e Pasbuparp mimpwuil u 9T0-1r00 JOCTABATH OTTY/A B IMPOIECCE BBHITOJTHEHUS Pa-
60ThI KATErOPUIECKHU 3aIPEHIACTCS.

e Ilo oxoH9aHUM PAOOTHI IIMIPUIL ¢ (DUTYPKAME MOYKHO 3a0paTh C COOOI.

1. [TonemHory HabupaiiTe HEM3BECTHYIO KUJAKOCTh B HIIPUL. DKCIEPUMEHTATHHO
MOJIYYUTE 3aBUCUMOCTH MAaCCHI IIMMIPHUIIA OT 00beMa HAOPAHHON B IIMPHUIL YKUIKOCTH
(nnm or mosHOrO 06BEMa COEPKMMOTO TIO/, TIOpIHeM) (He MeHee 7 TOYEK).

Baxxuo! He knagure MOKpPBIH MITPUI] HA BECHI — KHUJIKOCTH MOXKET MONACTH
BHYTpb npubopa u nmoBpeauth ero. Ilepes B3BenInBaHUSIMU TPOTUPANTE IIPHULL CATI-
derkamu HACyXO0!

2. IMocTpoiiTe rpaduk MOTYyIEHHONH 3aBUCUMOCTH.

3. Ilpm momorm; TOCTPOEHHOTO TpaduKa ONpEeIETUTe TIOTHOCTh HEU3BECTHOH
SKUTKOCTH.

4. Oupesenure MIOTHOCTH MATEPUATIA, U3 KOTOPOIO H3rOTOBJIEHBI MUHU-(DUTYPKH.
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8 KJ1acc
3amaua Nel. ITTapwr
Bawm Boigan mmpur; o0bémom 10 mut 6e3 ——1————1—"]
urabl. Macca OuIMHIAPUYECKOi wJactu 0e3 |:||]
LOPIIHA PaBHA 111, Macca MOPIIHA — Mo — |_/

(cm. pucynok). Koopaunary meHTpa Mace
CUCTEMBI <IUJIWHID -+ MOPIIEHb -+ CONEP-
KUMOe» OyZeM 0003HAYATh T(¢y; U OTCIUTHIBATH BJOJIb ITKAJIBI IMIIPUATIA B MJI.

1. Uamepbre 3aBucumocts (He Menee 10 ToYeK) KOOPAMHATHI IIEHTPA MACC CUCTE-

UUJINHIADP, M1 IOPIIEHb, M2

MBI Z¢1 (B M) OT mokasauuii mmpuna V — obbéma Bosayxa B HéMm (B mi1). [Tocrpoiite
rpaduk 3aBucumoctu 1 (V) u oupejesure 10 HEMY OTHOLLEHME MACC My /M.

2. IloBTOpHUTE M3MEPEHWST, 3AMOIHSS IIPHUI] BOIOM 00bémom V. Iy KazkaIoro
3Hadenus V OmpejaenTe KOOPAMHATY HEHTPa MacC Toe (He menee 10 rouek). Ilo-
crpoiite rpaduk 3asucumoctu Too(V) Ha TOR Ke KOODAMHATHON MIOCKOCTH, YTO
u B myHkre 1. Onpejennre MUHIMATBHOE 3HAYCHHUE xg“;‘

3. IMonyuure Bbipazkenue, cpsa3biBaoliee mexkay coboit o1 (V) u zo2(V) — ko-
OPJIMHATHI IIEHTPA MACC MIMPHUIA B CAyYasix, KOLAa BHYTPU HEro V MJI BO3IyXa WU
BOJbI COOTBETCTBEHHO. B MOy 9eHHOM BBIPAXKEHUH OJIKHBI COIAEPIKATHCS JIUIIb 1711,
ma, V, o1, To2 U MIIOTHOCTH BOIBI Pg.

4. 3aBUCHMOCTD, TIOJIYYEHHYIO B 3 MyHKTE, MOXKHO mpuBecTu K Buiy Y = kX,
rae Y u X — nepemennbie, 3aBucsuiue or udmepseMmbix napamerpos (V, xe1, Te2),
a k — moctosHHBIN KO3 dUIMEHT, CBI3aHHBIN ¢ MaccaMu mj U ms. llpemmoxkure
coorBercrByionye nepementbie Y u X . Ilocrpoiire nuneiinsrii rpaduk Y (X) u mo ero
mapaMeTpaM OMPEIEUTE MACCHI 171 U Mo.

[TnotHOCTDL BOsBI po = 1000 Kr/M3, Maccoit Bo3ayXa mpeHedpedb.

e BpiHUMaTh NOpIIEHb MINPUIA U3 [UJIAHAPA 3alpPeIieHo.
e OneHuBaTh MOTPENIHOCTH B 3TOH 33j/aUe He Tpebyercs.

O6GopynosBauue: mmpurt 10 M 6€3 UIVIbI; HUTH; KyCOYE€K MAJIAPHOIO CKOTYA;

CTAKaH C BOMOI; MAaCIITAOHO-KOOPANHATHAS OyMara i MOCTPOEHUsT TPAPUKOB.

3amaga Ne2. Konyc

O6GopynoBanue: 00pe3aHHbBIi KOHYC CO IMTAYXKKOH, Ha KOTOPOM HAHECEHBI TOMET-
KU ¢ maroM 1 ¢M, BeChbl 3JEeKTPOHHbBIE, [JIACTUKOBBINA MPO3PAYHBIA CTAKAHIUK O00bE-
mvom 200 mut, aBe suaeiiku 30 cM, mrTaTus ¢ Jgankoi, mmpur 20 M1, Tpydka, canderkn
JITsl TIOJIJIEP2KAHUS YUCTOTHI HA pabodeM MecTe, COCy/l ¢ BOJOH, JIMCT MUJITUMETPO-
BOIi Oymaru jyist ocrpoerus rpaduka(os). O6beMm noaHOrO (HEOOPE3AHHOTO) KOHYCa
ompeiesisieTcs 1mo HopmyIie

V =kL},

rae k — MOCTOAHHBINA A1 TAHHOTO KOHYyca Kodddunuent, Lo — nauHa o0pa3yromeit
konyca (cm. Puc. 1). Ucnonb3ys Bbiaannoe obopynoBanue, Bam HeoOX0quMo onpeje-
JIUTD:



Pezuonaavnnti sman BeOIIl no gusuxe IKcnepumenmanrbuoil myp

1. Besmuuny JuuHbL O6pasyiorieii mosHoro (HeobpesanHoro) Konyca Lo;
2. 3nadenne Koddgdunuenta k;
3. mMaccy mosmHOro Konyca M.
[Ipu BeIMOTHEHWN PAOOTHI HEOOXOAMMO TPUAEPKUBATHCS CJIEIYIONIIX 0003HATE-
HUI:
® /m — Macca BBIJAHHOTO 0OPE3aHHOrO KOHYCA;
e | — nymHA 00OpasyioIieil 00pe3aHHOr0 KOHYCA.
[pumeuanus. Macca mmazkku cocrasiasger 1,45 r, muotHocTs Bombl p = 1 r/cm®.
O6pa3zyromeii m101HOro (HEoOPE3aHHOr0) KOHYCA HAa3bIBAETCH OTPE30K, COEIUHSIOIIMI
BEPIIMHY KOHYCA C TOYKOM HA OKPY’KHOCTH €ro OCHOBaHWs. BBIHUMATh HINAXKKY

N3 KOHYCa 3alIpeIlleHo.

Puc. 1
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9 KJacc

3agaua Nel. IIopwir

Bawm Boigan mmnpur oobémom 10 Mut 6e3 ————7—1
urael. Macca IUINHIPUYECKOl dactu 0e3 :Ill
MOPIITHS PABHA, 1711, MAacCa MOPIIHA — Mo — ,_/
(cm. pucyHok). Koopaunary ueHTpa Mace A, T, TIOPTIenD, 1y
CUCTEMBbI «IWJIUHAP -+ MNOPIIeHb -+ Ccoaep-

KUMOE» OyneM 0003HaY9aTh T W OTCIUTHIBATEH BJOJb IMIKAJbI IIIPUIIA B MJI.

1. Usmeppre 3aBucumocrs (He menee 10 To4YeK) KOODAMHATHI LIEHTPA MACC CUCTE-
MBI Z¢1 (B MJI) OT mokasauuii mmnpuiia V — obbéMa Bo3ayxa B uéM (B M ). IlocTpoiite
rpaduk 3aBucumoctu xc1 (V) u onpenenuTe Mo HEMY OTHOIIEHUE MACC My /M.

2. IloBropuTe M3MepeHws, 3aMOMHAS MIPHUI, BOIoH o0bémom V. s KaxkaIoro
3HadeHus V' ompejenure KOOPAMHATY LEHTPa MacC Toe (e menee 10 rouek). Ilo-
crpoiire rpacduk 3asucumoctu Too(V) Ha TOR Ke KOOPAMHATHON IJIOCKOCTU, YTO
u B iyrkre 1. Onpesennre MUHIMATILHOE 3HAYEHNE Tib".

3. Ionyuure BhIpaskeHue, CBA3bIBaOIIee Mexkay coboit zo1 (V) u xo2(V) — ko-
OPJIMHATHI IEHTPA MACC IMIMPUIA B CAydasx, KOIJa BHYTPU HEro V MJI BO3IyXa WU
BOJIBI COOTBETCTBEHHO. B MOJIy9€HHOM BBIPAYKEHUHU JOJKHBI COIEPKATHCS JHUIIb M,
ma, V, o1, To2 U IWIIOTHOCTH BOJIBL Py.

4. 3aBUCUMOCTD, TIOJIYIEHHYIO B 3 MyHKTE, MOYKHO MpHUBeCTH K Buay Y = kX,
rae Y u X — nepeMeHHble, 3aBUCANIME OT u3MepsaeMbix napamerpos (V, xo1, To2),
a k — TOCTOAHHBIN KOI(PUINEHT, CBA3AHHBIA C MaccaMu 1mq U Mmeo. lIpemmoxure
coorsercryomue nepemennbie Y u X . ITocrpoiite nuneiinbiii rpadux Y (X) u no ero
mapamMerpaM OIPEIETUTe MACChI M1 U Ma.

[LnorHOCTb BOmbI po = 1000 Kr/M3, Maccoit Bo3ayXa npeHedpeds.

¢ Brinumarh mopiireHb HINPHUIA U3 IAJIXHIPA 3aIlpeIieHo.
¢ OuneHuBaTh MOrPENIHOCTh B 9TOH 3a/ade He Tpebyercs.
O6opynoBanue: minpur; 10 M 6€3 UIVIbI; HUTH; KyCOYEK MAJISPHOIO CKOTYA;
CTaKaH C BOJION; MAaCIITAOHO-KOOD/INHATHAA OyMara /i MOCTPOeHusT IPADUKOB.

3amaga Ne2. Cepsbiil gk

BuyTpwu ceporo fmuka HaX0IATCSA MOTEHITHOMETD R R
W HEW3BECTHBIN 3IJIEMEHT, COeJMHEHHBIE TaK, KaK I0-

Ka3aHO Ha PUCYHKe. PydYka moTeHmmoMeTpa, a TakKe

SAIIMKA.

1. C moMOIIpIo TpeaoCTaBIEHHOr0 000Dy IOBAHUS
olnpeJe/uTe HOMUHAIbHOE (MOJIHOE) CONPOTUBJIEHHE -
noreroMeTpa. [Ipu perernn 3Toro myHKTa MOCTPO-
enne rpadukoB He Tpedyercs. IloapobHO omummTe
CHOCO6 onpeaesiecHud IIOJTHOTO COIIPOTHUBJICHUA.

|
|
|
|
|
nposoaa «A», «<B» u «B» BbIBeIeHBI HAPYXKY CEPOrO
|
|
|
|
|
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2. U3mepbre BOIBT-aMIEPHYIO XaPAKTEPUCTUKY HEU3BECTHOIO 3JIEMEHTA, MO/I-
KJIIOYUB «-+» UCTOYHUKA K BBIBOAY «Ay. VI3Mepenus HeOOXOAMMO MIPOBECTU B MAKCH-
MaJIFHO IMUPOKOM TUAMA30HE HAMPSIAKEHU, TOJIyYnB HE MeHee 15 TOUYeK, pABHOMEPHO
PAaCIpeIeIEHHBIX [0 OCH HATPSIYKEHUS.

3. IlocrpoiiTe rpaduk MOMyIEeHHONH BAMU BOJBT-AaMIEPHON XapPAKTEPUCTUKH.

OGopynoBaHmMe: cepblii SIIUK; COeAUHUTEIbHbIE IPOBOIA; MyIbTUMETD (B pe-
JKHMME BOJIBTMETPA U OMMETPA) ¢ IIyllaMu; JepxKaresb g barapeek; ase barapeiiku
tuna AA; MacwTabHO-KOOpAuHATHAA OyMara Jjis IOCTPOeHus IpaduKa.

¢ KoMmiuiekT nJjisi n3aMmepeHnii He pa3ouparb!

¢ Bo mu36exxanue paspsaga 6atapeiikyu He Aep2KUTe Iiellb 3aMKHYTOii, KO-
rga He MPOU3BOJAUTE M3MepeHmii!
Pexxumom amitepmerpa moJib30BaThCs 3ampermneHo!
Jasg MyapTUMeTpa IIPUMUTE MOTPEITHOCTh MPSIMOTO0 W3MepeHUs paB-
HOli 3 eqUHUITAM ITOCJIEIHETO pa3paaa, HO He MeHee 1% oT msMmepsieMoii
BEJIMIUHBI.
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10 kJjacc

3amaua Nel. IIpykuHa Ha Becax

O6GopynoBanue
[pyxwuna «Slinkys», Becbl a/1eKTPOHHBIE, JepeBsiHHas guneiika 40 cM, gepeBsHHas
smueiika 20 cM, 2 1epeBAHHBIX MPAMOYTOJbHBIX OPYyCOYKA, MAJIAPHBIN CKOTY, MUJLJIU-
MerpoBas Oymara st rpadpuKOB.
3amanue
0. 3anuiuTe HOMED YCTaHOBKH.
1. VI3mepbTe 3aBUCHMOCTH Beca MPYKUHBI P, yCTAHOBJIEHHOW HA BECBHI OJHUM
73 OCHOBAHWIA, OT BEPTUKAJIHHOW KOOPJAMHATHI & BEPXHEro BUTKA NPyKuHbL. llosry-
JeHHbIE JaHHbIe Ipejacrasbre B Buje: AP = P — Py, rne Py — Bec Bceil npyKUHbI
n Ax = x—xg, TIe To — BEPTUKATHHAS KOOPANHATA BEPXHEr0 BUTKA MPYKWHBI, KOTJIa
BCsI TIPY?KWHA MOKOMJIACH Ha Becax.
2. Ilpeyiozkure Teoperndeckyto 3aBucuMoctb A P(Ax) 11 GOIbIIOro Yucia BUT-
KOB, I3MEHUBIINX CBOE MOJIO2KEHUE.
3. Ha ocHoBanum 3KCII€PUMEHTAJBHBIX JAHHBIX MyHKTA 1 ¢ momombio rpaduka
[IPOBEPHTE COOTBETCTBUE TEOPUU U IKCIEPUMEHTA.
4. Ucnonn3yst pe3yabTaThl MyHKTOB 2 1 3, onpeaeanTte Ko3(pUINeHT KECTKOCTH
OJIHOTO BUTKA MPYKUHBI U OIIEHUTE €r0 MOTPEITHOCTD.
5. OnieHuTEe MOMEHT CHJIBI, CO3/IaBAEMBIH TPYZKUHOU TTPY MTOBOPOTE OJHOTO 68 KOH-
113 OTHOCHUTEJIHHO JIPYrOro Ha OIWH 00OPOT BOKPYT OCH CHMMETPUU ITUJIUHIPUIECKOI
qacTu npykuHbl. Quuimmre MeTo/.
IIpumeuyanue
e Yckopenue cBo6osHOrO najenus g = 9,8 m/c2.,
e IIpoBepbTe BHIIAHHYIO BaM MPYKUHY: HE JOJPKHO OBITH CIUMIINXCS BUTKOB, BCE
BUTKU JOJI?KHBI OBITh DOBHBIMA U B HEPACTSIHYTOM COCTOSHUY TIJIOTHO MTPUJIETATh

APYT K JIpyTry.

3amaua Ne2. OnTudecKuii «COHABUY»

O6opynoBaHUe: (HoOHAPHUK, YCTAHOBKA, M1 (PUKCAINHA POHAPUKA, TBE OJIMHAKO-
BbIe JuH3bl Dpenesis, IKPaH, 9eThIPe KAHIEIIPCKAX 3a2KNMa, MEPHAS JIEHTA, IIIPUIL 5 MJI
¢ rmuepuHoM (LHoKazareb npejaoMiienus ruuepuna ny. = 1,47), 10 canderok s
oI IepKaHust 9UCTOThI. CKOTY M HOKHUIILI [IJIsT HETO — IO TPEOOBAHUIO.

3amanne

Jlum3a @penesisi MOKeT OBITH W3TOTOBJIEHA, CJAEAYIOIIMM 00pa30M: U3 CErMEHTA
MIPO3PAYHOrO Iapa, BRIPE3AIOT ILIOCKHE «Hepaborawomniues dactu. QcraBiimecs 4acTu
[IEPEHOCAT HA, OJHY IIJIOCKOCTh, KaK MOKa3aHO Ha pucyHke. Qurudeckue CBOMCTBA Ta-
KOIi JIMH3BI MPAKTUYECKYW WIEHTUYHBI CBOWCTBAM OOBIYHON JIMH3BI, T.K. BCE KOJBIA
UMEIOT OJMHAKOBYIO0 ONTUYECKYIO CUJIY U PACIOJIONKEHBI B OTHON MJIOCKOCTH.
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«O0branasiy auH3a u aun3a Ppeness

PaccmorpuM TOHKYIO JTHH3Y, Y KOTOPO#T OHA, CTOPOHA, TIJIOCKAsT, & APYras UMeeT
paauyc kpuBu3ubl R. B Bo3myxe €€ omrudeckasi Cujia MOXKET ObITh HailiaeHa mo (hop-
MyJie
n—1

b

D=+

e N — MOKa3aTesb MPETOMICHU MAaTEPUAIa JUH3bI, 3HAK <ILTIOC» COOTBETCTBYET
ILJIOCKO-BBIIYKJIOH JIMH3€E, 8 3HAK «MHHYC» — ILJIOCKO-BOTHYTOM.

1. Onpenenure dhoxrycuoe paccrosuue omuoil muu3sr Fy. [IpuBeanre cxemy ycra-
HOBKHU W OMUIINUTE METOJ HAXOXKAeHNs (POKYCHOTO PACCTOSHUS.

Eciun mexay asymsa nuazamu @pemens KamHyTh HEMHOLO KHIKOCTH, a 3aTeM
MPUKATH UX APYT K APYTY € MOMOIIBIO 3a:KUMOB, TO MOy IUBITUACA «CIHIBUYI» TOXKE
Oyzer 00/1a1aTh CBOMCTBAME TOHKOM JIMH3DI.

2a. zmepnbre hokycHOe paccrosinue F] «COHIBUYAY, B KOTOPOM JIMH3BI @ peHess
MPUZKATHI TNIOCKUMHU CTOPOHAM.

2b. Uzmepbre dbokycHoe paccrosiane Fy «CoHABAYA», B KOTOPOM peOpHUCTasi CTO-
pOHAa OJIHOW JIMH3BI IPUKATA K MJIOCKOH CTOPOHE JAPYTrOi.

3. Oupegenure pajuyc KPUBU3HBI HEILJIOCKOM IIOBEPXHOCTH JiuH3bl @Ppeners.

4. Onpemenure MOKA3aTeNb MPEJIOMIIEHUS MJIACTUKA, W3 KOTOPOTO M3TOTOBJIEHBI
JIMH3HI.

5. Onpenenure hokycHOe paccrosgaue F3 «COHIBUYA Y, B KOTOPOM JinH3bI P penesis
MPUKATH PEOPHUCTBIMU CTOPOHAMH.

Ouenka nozpewnocmeti 8 amoti 3adave He Mmpebyemca.

IIpumeuanus

e HebGombime nsiTHA TIAIEPHHA MOXKHO IIPOTEPETh CyXoit canderkoii. Ecin npo-
JIbETE MHOIO — IIOIPOCHTE Y OPraHU3aTOPOB BJIAZKHYIO TPSIIKY.
e IlpukmenBarh ckoTY K jJuH3aM Pperess 3anpenieHo!
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11 kJiaacc

3amaua Nel. IIpykuHa Ha Becax

O6opynoBanue
[py:xuna «Slinky», BeChbl 371eKTPOHHDBIE, AepeBAHHAs JuHEKa 40 cM, TepeBaHHAs
smueiika 20 ¢M, 2 1epeBAHHBIX MPAMOYTOJbHBIX OPYCOYKa, MAIAPHBIN CKOTY, MUJIIU-
MeTpoBas Oymara mis rpaguKOB.
3amanue
0. Banuiure HOMED YCTAHOBKHU.
1. I3amepbTe 3aBUCHMOCTH BeCa MPYKUHBI P, yCTaHOBJIEHHON HA BECHI OIHUM
73 OCHOBAHWI, OT BEPTUKAJIHHOW KOODJAWHATHI & BEPXHErO BUTKA MpYyKUHBL. llosry-
JeHHbBIE JaHHbIe TpeacraBbre B Buge: AP = P — Py, tme Py — Bec Bcell TPYKUHbBI
u Ax = x—xg, TJe To — BEPTUKATbHAS KOOPJAMHATA BEPXHEr0 BUTKA MPYKUHbI, KOTJIA
BCsl IIPY2KHWHA IOKOUJIACH HA BECAX.
2. TIpesioskuTe TEOPETHIECKY IO 3aBUCHMOCTH A P(Ax) 17151 GOIBINOTO YMCIA BUT-
KOB, N3MEHUBIINX CBOE MOJIOXKEHUE.
3. Ha ocHOBaHWM KCIIEPUMEHTAIBHBIX JAHHBIX MyHKTA 1 ¢ MOMOIbBIO rpaduka
MIPOBEPBHTE COOTBETCTBUE TEOPUU U IKCIEPUMEHTA.
4. Ucniomnp3yst pe3ysibraThl IyHKTOB 2 U 3, onpenesnte Koddduiment kECTKOCTH
OJIHOI'O BUTKA LIPYKUHBI U OLIEHUTE €r'0 IOIPEIIHOCTD.
5. O1leHnTe MOMEHT CHUJIBI, CO3/TABAEMbIii TPYKUHOM TTPU TIOBOPOTE OHOTO €€ KOH-
113, OTHOCHUTEIFHO IPYTrOro HA OAWH 00OPOT BOKPYT OCH CUMMETPUU ITUJINHIPUAIECKON
qacTu npyKuHbL. OUUIIHUTE METOJ,
IIpumeuanue
e Vckopenue cBoGomHOTO Magerus g = 9,8 m/c2.
o IlpoBepnre BhIIAHHYIO BAM MPYKUHY: HE JOJI?KHO ObITH CIUIIINXCSA BUTKOB, BCE
BHUTKU J0JI?KHbI ObITh POBHBIMU U B HEPACTAHYTOM COCTOSIHUY I1JIOTHO [IPUJIErATh

APYT K IPYTy.

Bamauya N°2. R maroc C

O6opynoBanme

Cepblil MUK C TpeMs BBIBOJAMU, MYJIbTUMETD, KOHIECHCATOP C M3BECTHOM EMKO-
ctbio Cy = 10 MKD, coeIMHUTEIHHBIE TTPOBO/IA.

3amanue

Cepblil A1IUK € TPeMsI IPOHYMEPOBAHHBIMK BBIBOJAMU COAEPXKUT POBHO TPHU 3JIe-
MEHTa, COeIMHEHHBIX MEK Ty CODOM 110 CXeMe THIIA «3BE3/1a» WX THIA «TPEYTOJTbHUAK >
(cM. PUCYHOK). DTUMHU 3JIEMEHTAMHU MOTYT ObITH PE3UCTOPHI UM KOHIEHCATODHI.

1. Onpenenure, IO KAKO# U3 ABYX BO3MOXKHBIX CXEM COEIUHEHBI DJIEMEHTHI U 4TO
3TO 3a IJIEMEHTBHI.

2. Oupenesnure napamMerpbl THX JEMEHTOB (COINPOTUBJIEHUs PE3UCTOPOB U EM-
KOCTU KOHJICHCATOPOB).
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IIpumeuanue
e Bce ucnonb3yembie B pabore KOHIEHCATOPDI SABJISIOTCS HETIOJISPHBIMHE.
e B pabore e Tpebyercs pacdér mOrpemHocTel, OMHAKO IeHCTBHS, HAIIPABICHHDIE
HA MOBBIIIIEHNE TOYHOCTH PE3YJIbTATA, OYIYT OINEHUBATHCS.
e Ha BoibpanHoii cxeMe yKaKuTe HOMEpa KOHTAKTOB (IIBET KOHTAKTHBIX MPOBO-
JIOB).
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Bo3MmoxkHbIE penieHus

3ajgaua Ne7-E1. 3akpbpiTasg O0yThlJIOYKa

Boma zanumaer o6beM Vo = Spay? B IH-
JIUHIPUYIECKON dacTu OyThiIouku (cM. puc.). U3-
MEPHUM JINHEHKON BBICOTY CTOJI0a BOABI T = 3,0 CM.
JIuneiiky 1epKIM BEPTUKAIBLHO Ha CTOJIe, IIPUKJIa- P —
JbBast K OyThuTouke. Torga BHY TPEHHSS ILIOMIATE
cedeHust —

8

oy = Veome 30,0 Mt

= =1 2,
x 3,0 cm 0,0 cu

- —

ITepeseprem OyTpuTOuKy. Temepp BO3myx Oy- ~—
JeT B IMAHHApUIecKoil 9actd Vimy — Vionm =
Seuyy. U3mepum y = 2,7 cm.

BayTtpenanit 06beM Viny = Viomr + Seuyy = o
56,0 M. DrasoHHBI 0ObeM Ha aBTOPCKOH ycTa- u
HOBKE (M3MEDPEHHbIH HAIPAMYIO) 57 MJI.

OO6mMmoTraeM ABaXK/ibl HUTKON BOKPYI LUJIMH- /,A,\
— —

<

Jpudeckoil yactu OyThuIKu. llomydennast ymaBo-
€HHas JJIMHA OKpYyXKHOCTH 2mD = 25,5 cMm, rae —
D — BHemHu guaMeTp IMUJIMHJIPUYECKONH YacTu —

Oy ThLIOYKHU. AHAJOTMYHBIA PE3yJIbTAT MOXKHO Obl- —

JIO IIOJIy4YUTb METO/OM IIPOKATbIBAHUSA Oy ThLIOYKYI
Mo JIMHeHKe NN JUHeHKu 1o OyThitouke. OTKyna
pHemHUi aunamerp D = 4,06 cm. Torga BHENTHSAS TIIOIIAIH

2
Sne = % =12,9 cm?.

B3ssecum 6yToLm0uKy ¢ Bomoit: M = m + pVionu = 87,5 1. OTciona jerko ompee-
JmTb Maccy nycroit 6yrbuiouku m = M — pVaop = 57,5 1.

Omnpenennm BHeMHME 00beM OyThToUKH. [lorpy3um B cTakan ¢ Bomoit 6y THLIOY-
Ky TaK, 9TOOBI OHA OBLIA TOJHOCTHIO TOKPHITA BOIOM. BO3MOXKHO, /715 3TOr0 puaercs
J106aBUTh Win yOaBUTh BOJBI B cTakaH. OTMETUM ypPOBEHDb BOJIBI B CTaKaHEe, HAKJIEUB
HA Hero NeHHuK. Borramum OyThuioduky u3 crakana. Crapaemcsi, 9Tobbl Ha 6y THLIOY-
Ke [OYTH He OCTABAJIOCH KAalleJib BO/bI. Terepb MOJI0KUM CTAKAH HA BECbL M OOHYJIMM
ux nokaszauus. JIoJibeM B CTakaH BOAY [0 HAKJIEHKHW € MOMOIIBIO mmpuria. Iloka3a-
HUsI BECOB paBHBI J0OABJIEHHONW Macce BOIAbI. A ee 06beM paBeH BHENTHEMY OObeMy
Oy THLIOYKT Vige = 81,5 ML

OrMeruM, 9T0 U3MEpPEHHe MOYKHO OBLIO MPOBECTH B JPYIOM IOPSIKE: OTMedaeM
YPOBEHb BOJbI B CTAKAHE HAKJIEHKON, MOIPYKAEM B CTAKAH OyTHLIOYKY, MIIPHUIEM
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ybaBiisieM ypOBEHb BOJBI 10 HCXOAHOTO. Boay u3 mmpura BeIIMBaeM BO BTOPOIT CTaKaH,
CTOAIIMI HA TAPUPOBAHHBIX Becax. VITOrOBbIE MOKA3aHUSA BECOB IEIUM HA IJIOTHOCTH
BOJIBI ¥ TIOJTy9aeM BHEITHWH 00beM Oy THIIOUKH.

ITnorHOCTD CTEKIA

B m B 57,51
P Viwe — Vony 81,5 a1 — 56,0

=23 r/cm’.

3agaua Ne7-E2. YTKu B 1Inpurie

C noMonIpi0 BECOB OMPEeINM Maccy MIIPHIA ¢ MUHA-(DUTYpKaMu
Myu4+¢p = 16,58 r. BeIuTeM U3 IOIy4eHHOro pe3yibTaTa Maccy ILyCTOro MINpUIla U Hail-
JleM CyMMapHyIo Maccy GUrypok mg, = 16,58 r — 10,98 r = 5,60 r.

Cmocob 1

[Tocsie sTOTO HaUMHAEM HAOWPATH B MITPHUI] KUIKOCTH MOPITUSAMHA TO 1 MJT (OTCIIe-
JKUBaEM 00bEM TI0 U3MEHEHUIO TOJI0XKeHust TopIiHs ). Tlocie kaxmoro nabopa mpous-
BOJMM B3BemuBanue. B kpaitnem (MakCHMaJIbHO CXKATOM ) MOJIOXKEHUHU, TOPIIEHb MOXK-
HO YCTaHOBUTD HA IENeHUHN Viay = 12 Mi1. Pe3ybrars udMepenwnii 3aHocuM B TaOIHILY.
Ucnonp3yembre obo3nadenusi: M — macca mnpuna ¢ Gurypkamu U 2KuJIKOCTho, Vg —
00beM, COOTBETCTBYIOIIAN TEKYIIEMY [IOJIO2KEHUIO HOPIIHS HA OCHOBAHUU [OKA3AHUI
IKaJIBI MpUIa, V — obbeM 3aIuTol KHUIKOCTH.

M,r | 16,58 | 19,23 | 20,30 | 21,34 | 22,41 | 23,50 | 24,60 | 25,64 | 26,80

V,mm | 0 1 2 3 4 5 6 7 8
Vo, man | 12 13 14 15 16 17 18 19 20
Croco6 2

Habepém 2KuiocTh B LIpULL TAK, 4T00bL B KpaiiHeM (C2KaroM) HOJIOKEHUH 1IOPL-
HsT MUHU-(DUTYPKY ObLIH OBI TOJTHOCTBHIO MOTPY?KEHbI B YKUIKOCThH, TPOCTPAHCTBO MEK-
JIy YTKaAM{ TIPU 9TOM 3AIMOJHEHO KUIKOCTHIO. [locie 3Toro HabupaeM B IIIPUIL XKWI-
KOCTb nopuusiMu 1o 1 mit (oTcie:kuBaeM 06beM 110 U3MEHEHUIO OJI0KEHMs TIOPIIIHS ).
[Toce xazkmoro HaOOpa MPOM3BOANM B3BelnBanue. Pe3ynbraTsl m3MepeHnii 3aH0CUM
B Tabsuy. Mcnonb3yembie obo3nadenus: M — macca mnpuia ¢ GurypKamu u »Ku1K0-
cThi0, V() — 00bEM, COOTBETCTBYOIINI TEKYIIEMY MOJIOKEHUIO TIOPIITHS Ha, OCHOBAHWUN
MMOKA3aHUil KAJIBI MIIPUIA, V — 00beM 3aJIUTON KUIKOCTH.

M,r | 24,76 | 26,11 | 27,12 | 28,16 | 29,25 | 30,53 | 31,47 | 32,65 | 33,80

V,mm | 0 1 2 3 4 5 6 7 8

Vo, M | 12 13 14 15 16 17 18 19 20
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Cmocob 1. Iloctpoum rpaduk 3aBucumoctu maccot M ot obbéma Vj.

M, r

Vo, M

0 5 10 15 20 25
Cmocob6 2. ITocrpoum rpaduk 3aBucumoctu maccet M ot obbéma Vj.

M, r
40

30 1

20

10

Vo, M
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Cmoco6 1. Ilokazanusi BECOB paBHBI:
M =mg + my + My = (Mg + M) + px V-

C yuerom Vp = Viay + V nomyaaem M = (mg, + M) + psxc (Vo — Vigam)-

Yranosoit ko3dbdunuenT HaKIOHA IPAMON €CTh IIJIOTHOCTb HEM3BECTHOU 2KUJIKO-
CTH py. Io rpaduky ompezessieM MIOTHOCTH pacTBopa p = 1,133 1/ cm3. Touka me-
pecedenust IpaAMOil ¢ BepTUKAIbHOM OChI0 COOTBETCTBYET Mg, + My — Py Vo = 4,12 1
(uro coBnasaer co 3HaueHUeM Ha rpaduke).

Cmoco6 2. ITokazanus BeCOB i JAHHOTO CITOCODA PABHBI:

M = mg, + my + My +mo = (Mg + M) + PV + Mo,
rje mgy — Macca KUJIKOCTH, Ha6paHH01‘/'1 B LIIIPULL JIO HAYaJ1a U3MepeHuii. Torua
M = (mg + mm +mo) + P (Vo — Virau)-

IIo yrsioBomy ko3 durmenty rpaduka, HOCTPOEHHOIO i JAHHOIO CIIOCO0a,
OIpEJIENIAM TIIIOTHOCTH YKuakoctn p = 1,145 r/ cm3.

[Ipu 3TOM peajibHas MIOTHOCTD JKUKOCTH PABHA Puce = 1,13 1/cm>.

NznaganbHO TOPIIEHDb ObLT B TOIOXKEHUU 12 M. DTO CyMMapHbIi 00bEM (hUrypoK
u Bo3xayxa. Mbl caBunyiu nopiiess 10 20 Mi1, HAOPaB IPU STOM B IIIPUI 8 MJI KU /I-
kocru. [Ipu s1oM nostablit o6beM kKujkocTu 1 HUrypok B mumpuie 12,5 mia. 1o jgerko
OTIPEJIEJISIETCS, €CJIN TIEPEBEPHYThH IITPUI] HOCUKOM BBEPX M aKKYPATHO BIBUTATH TOP-
IIeHb, MO/ZKUMas KUIKOCTb. O6béM durypok Torma Vg = 4,5 mi. A mIoTHOCTH
MaTepHuaJia, n3 KOTOPOr0 OHM MW3TOTOBJIEHBI

Py = Mo _ 1,24 r/em?.
Vo

OTBeT MOXKET HEMHOTO OTJIMYATHCS U3-3a MYy3bIPHKOB BO3/IyXa, KOTOPHIE TTPUJIU-
mafoT K durypkam. TakKe HA TOYHOCTH OTBETA HETATHUBHO BJIMSET BHICOKAS MMOTPEII-
HOCTbH Inpuna (ero ueHa genenus — 1 mi).

3agaga Ne8-E1. IMIopwr

Bce paccrosinust OymemM m3MepsiTh ¢ MOMOIIBIO MTKAJIBI Ha Tmpuiie. KoopanHarst
IIEHTPOB MAaCC OyIeM ONPEIE/siTh, MOJABECHB B TOPU30HTAJIHHOM MMOJIOKEHUH IITITPUIL
Ha HuTHA. UTOOBI HE JAEpXKATh MIMPHUIl B PYyKaX, TOYKY TOJBECA, 3AKPEIUM CKOTIEM
K CTOJLY.

[IycTh neHTp MacC UUIMHIPA HAXOAUTCS B KOOPAMHATE L1, & UEHTP MACC IOPIIHS,
KOTrJa MMOKa3aHUus MITTPUILA Hy.}'[eBbIe7 nMeer KOOp/II/IHaTy Z2. BbI/IBI/IHeM TopIieHb Tak,
9TOOBI MOKA3AHUS TIITPHUIA CTaIn paBHbiMu V. Torma 1meHTp Macc MOPIIHSA CMECTHTCS
B KoOpauHATY T2 + V. IleHTp Macc Bcero mimpuria OyAeT HAXOAUTHCS B KOOPJAWHATE:

mizy +mo(xe + V)  mizy + maxe mo

zo1(V) = =
c1(V) my + me my + me my + me
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CHuMeM 3Ty 3aBUCHMOCTD, TIOCTPOUM €€ rpaduK.

o, M1 | 56 |62 [68 [72 |76 [82 [88 |92 |96 |10

V, Mz 0 1 2 3 4 5 6 7 8 9
N3 yrioosoro kosdduiuenta k = mﬁzz ~ 0,49 orpeiesINM OTHOIIEHNE My /Ma:
™ <10.
m2

B ciyuae, korga BHYTpH IITPAIIA HAXOAUTCS V' MJI BOIBI, KOOPAMHATA €r0 IIEHTPA,
MacC BBIYUCIISIETCS YyTh CAOXKHee., BaykKHO y4ecTb, 4TO K CyMMAapHOI Macce mq + msg
nobaBiisiercst Macca BoAbL poV/, LEHTP MacC KOTOPOil HaxoauTcs B Koopaunare V/2.
®opmysta KOOPAUHATHI IEHTPA MACC CUCTEMBI T2 B 3aBUCHMOCTH OT 00bEMA BOJLL V':

2
mix1 +ma(za + V) + 7”0;/
mi +ma + poV

.%‘CQ(V) =

Cuumenm 3asucumocts xoa (V).

Too M | 56 | 54 |52 |52 |54 |56 |58 [62 |64 |68 |72
Vimar | 0 1 2 3 4 5 6 7 8 9 10

MunnmanpHOE 3HAUEHHE Ty 2 5,2 MII.

LCiy, ML

10 $| — e
—TC2

V, M

2.5 ) 7.5 10
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IIycTp mmpurr cobcTBEHHOM Macchl My + Mo 3amonaer V mi Boabl. LlenTp macc
camoro mupuna (6e3 Boipl) Haxoqurcsa B Koopauuare xoq (V). Lenrp mace Boubl Ha-
xoauTest B Koopaunare V/2. IInpwui, 3anoiHeHHBIH BOIO#, TIOBEIEH 38 HUTh B KOOD-
JIMHATE [IEHTPA MAaCC CHCTEMBI «IIMPUI+Bofas ro2(V). BannieM npaBuio MOMEHTOB
JIJIS TITIPHUTIA, C BOIOM OTHOCUTEIBHO TOYKH TI0IBECA. B 3TOM CIydae MOMEHT CHJIbI Ha-
TszkeHus HUTU Oyzer pasen Hys0. MomeHT cuibl Tazkectu mnpuna (6e3 Boisr) Oyaer
YPABHOBEIIEH MOMEHTOM CHJIbI TIKECTU BOIbI:

v
(m1 +ma)(zc1 — zc2) = poV (Cﬂcz -3 )
Bamerum, 9to 3aBucuMoctb Y (X), tne Y = poV(zce — V/2) o1 X = 201 — xc2,
SBJIAETCH IPSAMOM MIPOMOPIHOHATBHOCTHIO € YIVIOBBIM KO3(hMbUIHEHTOM My + M.
Cuenaem nepecuér 3nadenuit Y u X.

Y,ma-r |0 |49 |84 | 11,1 [13,6 | 155 | 16,8 | 189 | 19,2 | 20,7
X, ma 0 08 |16 |20 |22 |26 |30 |30 |32 |32

[Tocrpoum rpaduk COOTBETCTBYIONIEH 3aBUCHMOCTH:

Y, mar
25 |
20 } b
[ ]
[ ]
15 |
[ )
[ ]
10
[ ]
5 4
X, M
0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

Haiinem yrimosoit koaddurnment mi + mo ~ 5,9 r. Torma:

M
m1:m2:7%3,0r.
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3amaua Ne8-E2. Konyc

Ompenenum anuny obpasyromieii moaaoro Kouyca Lg. s
9TOr0 BIOJH ero obpa3yrolieil TPUKIAIBIBAEM IBE JTHHEHKH,
ompeiesisisi AJIMHY 0Opa3yToleil 9acTu KOHyca, KOTopas OTCYT-
creyer (cMm. puc. 2). B nawmewm cnyuae lp = 5,8 cm, miuna 06-

pasyomieil BeiganHoro (ycedéHHOro) KoHyca pasHa | = 15 oM,
mosToMmy Lo = 20,8 cM.
Onpenennm kosdpdurment k. O6bEM YacTn KOHyCA, TOTPY- lo

JKEHHOT'O B BOJLY, Oy/1€M OIPEIeIsITh METOAOM IHAPOCTATUIECKO-
ro p3pemmBanus (u3 cusbl Apxumena). IocraBum crakaH4duk

Ha BECHI, MOMECTUM B CTAKAHINK KOHYC TakK, 9TOOBI €ro GOKO- JVHENKN
Bad TOBEPXHOCTh HE Kacajach CTEHOK COCYy/ad, a €r0 HUKHAA
JaCcTh HAXOAWIACh OKOJIO JHA cTakamdmka. Illmaxkky, BOTKHY- Puc. 2

TYIO0 B BEPXHIOI0 9aCTh KOHYCA, 3aXKMEM B JIAIKE [ITATHBA.

st Toro, 9robbl ONPEEIUTh MACCY BOJBI, KOTOPAs MOXKET HAXOAWTHCS B CTa-
KAHYMKE [IPM MAKCUMAJILHOM 1IOIPY2KEHUU KOHYCA B CTaKaH (KOHYC II0JIHOCTBIO B CTa-
KAHYUK HE MOMEIIAETCs ), MOXKHO:

e b0 HAJIUTH KAKOE-TO KOJIMYECTBO KUJKOCTU B CTAKAHYKK, a 34TE€M MOIPY3UTh
KOHYC B JKHUIKOCTh HA MAKCHUMAJbHO BO3MOXKHYI0 riyouny. [Ipu sTom, eciiu Ha-
JINTOW KUIKOCTH OyIeT MHOTO, ¥ BEPXHUI yPOBEHD KUIKOCTHU [IPU TTOTPYKEHUU
KOHYCa JIOCTUTHET BEPXHETO KPasi CTAKAHIUKA, TO YKUJKOCTD € TIOMOIIBIO IITPHU-
1a MOXKHO Oy/eT m3 crakanduka 3abparb. Ecin ke mpu MakCHMAaJIbHOM IOTPY-
KEHMH KOHYCA B YKHJIKOCTH YPOBEHb KUJKOCTH OyJer 3aMeTHO HUKE BEPXHEIO
Kpasi CTAKAHYUKA, TO C TOMOIIBIO TIMPUILA, KUIKOCTH MOYKHO JTODABUTH B CTa-
KAHYUK;

e 1100 OIMyCTUB KOHYC B IIYCTON CTAKAHINK HA MAKCHMAJIBHO BO3MOXKHYIO TJIyOu-
HY, T00ABUM C MOMOIIBIO IIMPUIA B CTAKAHYUK BOJLY.

[Tocsie 9TOrO 32 MIMAXKKY AKKYPATHO MOJHUMEM KOHYC, TAK YTOOBI OH MOJHOCTHIO BbI-
IIeJT W3 BOJIbI IOMECTUM CTAKAHYHUK C BOJON HA BECBI, OOHYIUM MOKA3AHUSA BECOB C 110~
MOIIBI0 KHOIKK «tares. [TocraBum cTakaHYuK ¢ BOJON HA BECbl, OOHYJIUM MOKA3AHWS
BECOB C MOMOIIBIO KHOMKK «tare». Bymem yBesnuuBaTh rIyOMHY TIOMPYYKEHUST KOHY-
Ca B YKUJIKOCTh, 3aIMCHIBAs TOKA3AHNUS BECOB, KOTIA YPOBEHBb BOIABI OyI€T COBIIAIATH
¢ METKOIt Ha KOHyce. Pe3ynbrarsr n3mepenuii npuseaenst B Tadbmuie. Obo3uadnm [, —
JIUHY 00pas3yroieil KOHyca Mo, Bonoit, Mp — MOKa3aHUSA BECOB.
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Ne Iy, M Mg, r (Io +12)3, em3
1 1,0 2,85 314

2 2,0 8,43 475

3 3,0 16,55 682

4 4,0 23,82 941

) 5,0 35,29 1260

6 6,0 49 41 1643

7 7,0 66,90 2097

8 8,0 83,21 2628

9 9,0 103,51 3242

BamuieM BhIpasKeHHUe IJIs CUJIbI ApXHUMeIa W OIpeIe/InM MOoKa3aHus Becos Mp
Fapx = pgk(lo + 1.)® — pgkl3;

Mg = pk((lo + 12)* = 13) = pk(lo + 1) — pkl3.

YpasHennue Bbiie onuchBaer npamyio B koopauaatax ((lo+ 1, )%, Mp) ¢ yraossiM
kosbdunuentom pk u cBoboaHbIM KO3 bumentom pkli. Iocrpoum rpadux 3apu-
cumocTtn Tokazanuit Becos My ot (lg + [,) (cM. puc. Huxe). [l 3TOrO JOMOTHEM
TabaMILy m3Mepenuii croaomom ¢ pacuérom (lg + [,)3.

MB, r

100
7T
50

25 1
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ITo rpacduky ompenenum yrioBoi KO3(MPUINEHT HAKIOHA TPIAMOIL:

AMg

SN RE

— 0,035 —
- em3’

Omnpenenum ko dunuent k:

b 1 AMg
o Al +1)3

= 0,035.
Oupenesnium Maccy BBLIAHHOIO KOHYCA (CO MIMAXKKOM )
Myqm = 6,73 T.
BrrauTaa mMaccy MIMaskKKu, DOy IAM
m =6,73 — 1,45 =528 r.
[Tocumraem 00BEM TOHOTO KOHYCA, 3HAST BEJIUIUHY TTOJTHONH 00pa3yIOIIeii,

V =kL} =V =0,035-(20,8)% = 315 cm®.

Cuwnrast, 9T0 MaTEPUAJ KOHYCA OJHOPOIEH, OIIPEIEINM MACCY TOJHOTO KOHyca M :

L3
M=m-—5"—;
7
20,83
M=528—="° __ _540r.
008 — 58 0T

3amaua Ne9-E1. IIIopwir

Cwm. pemenne 3amaan Ne8-E1.

3agaua Ne9-E2. Cepsorii smmk

s HAXOXKJEHNS TIOJHOTO COTPOTHBJICHHUST Fmmmmmmmmm e m o
HOTEHIIHOMETPA COEJMHUM €ero KpaifHue BBIBOJBI |
(«A» u «B») u moaxirouuM OMMeTp K BbIBOJIAM |
«A» u «B» (cM. pucynok 1). O6o3HaduM HOIHOE 1

|
|
|
|
|

HOMWHAJILHOE COTTPOTHURJIEHNE TTIOTeHIInoMeTpa R,

a COTPOTHUBJIEHNE TIOTEHITNOMETPA MEK/IY KOHTAK-

Tamu «B» u «<By» — R,.. --
Tornma nmoxkasanus ommerpa R paBHBI:

LU SO S
Ro R, Ro-R.

Puc. 1
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R?
Rqo =R, — ==.
Q Ro
Makcumym Rg, 6yaer nabnogarses npu R, = Ry/2. IlloBopaunBas pydKy mOTeH-
UMOMEeTPa, U3MEPUM MaKCHMAaJbHbIE ToKa3anus npubopa: Ryax = (27,2 £ 0,3) Owm.
Torua:
Ry = 4Rpax = (108,8 £ 1,2) Owm.

i m3MepeHnss BOIbT-aMIIepPHOM XapaKTepu-
CTUKHM HEM3BECTHOI'O 3JIEMEHTa COOEPEM 3JIeKTpH-
9eCKYIO IIellb, CXeMa KOTOPOH n300pakeHa Ha pu-

cyuke 2. IIpu rakom coequnennn nanpsizkenne Urps
Ha, HEU3BECTHOM 3JIeMEeHTE OyJeT PABHO HAIIPsiZKe-
HUI0, U3MEPEHHOMY C TIOMOIIBIO BOJIBTMETPA, MO/~
KJIIOYEHHOTO K BbIBOZaM <«A» um «B». Cuma Toka
Iy Yepe3 HeU3BECTHBIN 3JEMEHT OyJIeT paBHATD-
cst TOKY 1depe3 R,.

CaenosarebHo:

U, Puc. 2

Ins = -,
R,
rae U, — nanpsizkerne na R, , koropoe Oy1eM nu3MepaTh MOAKII09asi BOJIBTMETDP K Bbl-
BomaMm «B» u «B».

LIt HAXOXK/IeHHsT TEKYIero 3HadeHust R, MOIKJIIOYNM HUCTOYHUK HATPSKEHUS
K BeIBOZAM «A» u «By. Ucnoms3ys ornomenue Ul /Ujp Hanpsikennit Ha Ry u R,
MOXKEM OIpenenuTh Iis:

%“‘f = (gsf; =R, = gii.Ro; = Iys = g;;%‘i.
Ups, B | U,, B Uwg: B | Uspo B | Inss A | Alis, A
1,81 0,83 2,66 0,23 0,090 0,004
1,69 0,94 2,65 0,26 0,088 0,004
1,55 1,07 2,64 0,31 0,084 0,003
1,46 1,16 2,64 0,35 0,080 0,003
1,37 1,25 2,63 0,39 0,078 0,003
1,24 1,38 2,62 0,46 0,072 0,003
1,16 1,47 2,62 0,50 0,070 0,003
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UH97 B Ul’? B UAB? B U]/SBv B IH37 A AIHS? A
1,05 1,57 2,62 0,58 0,065 0,003
0,95 1,68 2,62 0,66 0,062 0,002
0,84 1,79 2,62 0,74 0,058 0,002
0,75 1,87 2,62 0,83 0,054 0,002
0,64 1,99 2,61 0,94 0,051 0,002
0,55 2,10 2,60 1,03 0,049 0,002
0,44 2,18 2,60 1,19 0,044 0,002
0,36 2,26 2,60 1,38 0,039 0,002
0,28 2,34 2,60 1,70 0,033 0,001
0,20 2,42 2,56 2,00 0,028 0,001
0,11 2,50 2,55 2,52 0,023 0,001
I, MA

100 1
7T
50 1
25 |

U,B




Pezuonaavnnti sman BeOIIl no gusuxe IKcnepumenmanrbuoil myp

3amaua Ne10-E1. IIpyxkmuHa Ha Becax

3amuiieM HOMEpP YCTAHOBKHU, YKA3aHHBIM HA MPYIKUHE.

[Tpu momMoIIY MaIIPHOTO CKOTYA 3aKPEINM JIEPEBAHHYIO TuHEHKy 40 ¢M K OIHO-
My #3 OpPYCOYKOB, TaK YTOOBI PACIOJIOXKWUB OPyCcOodeKk Ha OOKOBOI CTOPOHE, JIMHEHKA
0Ka3aJ1ach B BEPTUKAJIBHOM MOJIOXKeHun. [Ipu momomnm MaisgpHOro CKOTYa 3aKPernum
nepeBsinayIo JuHeiiky 20 cM KO BTOPOMY OpPyCOUYKY, TaK 4TOOBI IIOJIOKUB OPyCOdYeK
OTHOM U3 GONBIIKX IPaHell Ha CTOJT THHEHKA OKa3aaach mapaJieabaa crony. Huxxamit
BUTOK TMPY>KUHBI TTOMECTHM Ha BECHI, 8 BEPXHUI BUTOK MPYXKWHBI 3AIEMUM JIMHEH-
koit 20 cM m, TpPUKUMas BTOPOil OPYCOK K TEpBOMY, HAYHEM AKKYPATHO MOJIHUMATH
BTOPOii OPYCOK IO MOBEPXHOCTH EPBOro. B xome n3mepenuii npyKuHa He JOJI2KHA CO-
CKaJIb3bIBATDH C m3MepsieMoii obsractu Becos. Iloydennbie JanHbIE TIPEICTABUM B BHUJIE
TaOJ/IUIIbL.

N 1 2 3 4 5 6 7 8
m, T 20,37 | 15,32 | 13,41 | 12,41 | 11,32 | 9,89 | 8,84 | 8,13
|AP| MH 0 49 68 78 89 103 | 113 | 120
T, cM 6,2 7,0 75 8,0 8,5 9,0 9,5 10,0
Az, 1073m | 0 8 13 18 23 28 33 38
Ne 9 10 11 12 13 14 15 16
m, T 717 | 6,63 | 611 |520 |441 |4,18 | 346 | 3,08
|AP| MH 129 [ 135 |140 | 149 | 156 | 159 | 166 | 169
T, em 10,5 | 11,0 |11,5 | 120 | 125 | 13,0 | 135 | 14,0
Az, 1073m | 43 48 53 58 63 68 73 78
Ne 17 18 19 20 21 22 23
m, T 2,42 2,08 1,43 0,64 0,32 0,10 0
|AP|, vH 176 179 186 193 196 199 200
T, cM 14,5 15,0 15,5 16,0 16,5 17,0 17,5
Az, 103y 83 88 93 98 103 108 113

IIycts m — macca omHOro BUTKA, k — KO3 PUIMEHT KECTKOCTH OJHOIO BUTKA.
Nsmenenwe BoicoTHl BepxHero putka Ax; = mg(n — 1/2)/k, tne n — xonm4ecTBo
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BUTKOB C HeHyseBoi gaedopmanueii. I3meHnenune BbICOTHI i-I'O CBEPXY BUTKA

Az; = mg(n —i)/k. CymmapHOe u3MeHEeHUe JJIMHbL IPYKUHbL PABHO

Azx = iAmi = % i:(nfz) =
i=1 i=1

N3meHeHre TIOKa3aHW BECOB U Beca Npy>KuHBL: |[Am| = |AP|/g = mn

u |[AP| = mgn. Toraa

mgn?
.

(AP)? = 2kmgAz uwnu |AP| = \/2kmgV Ax.

Ao 1 2 3 4 5 6 7 8
|AP|, MH 0 49 68 78 89 103 | 113 | 120
Az, 1073m 0 8 13 18 23 28 33 38
AP?,1072H% | 0,00 | 024 | 047 |[061 |079 | 1,05 |1,28 | 1,44
VAz, 1072 | 0,00 | 089 | 1,04 |134 |[152 |167 | 1,82 | 1,95
W\ 9 10 11 12 13 14 15 16
|AP|, MH 129 | 135 | 140 | 149 | 156 | 159 | 166 | 169
Az, 1073m 43 48 53 58 63 68 73 78
AP2,1072H% | 1,67 | 1,81 | 1,95 |221 |245 |252 |2,75 | 287
VAZ, 1072 | 2,07 | 2,19 [230 |241 |[251 |261 |27 | 279
e 17 18 19 20 21 22 23
|AP|, MH 176 179 186 193 196 199 200
Az, 10~3m 83 88 93 98 103 108 113
AP2?,10-2H?2 3,09 3,21 3,45 3,74 3,86 3,95 3,99
VAz, 10~ /? 2,88 297 | 3,05 3,13 3,21 3,29 3,36

[ocrpoum rpadbux (AP)?(Az) unn |AP|(VAx) mis IpoBEpKH COOTBETCTBUA

TEOPpHUHU U IKCIIEPUMEHTA.

I'paduku mory9uInch TUHERHBIMEI, 3HAYUT IKCIEPUMEHT TTOATBEPIKIAET TEOPHIO.
Maccy ofHOrO BUTKA NPy KUHBI MOXKHO Bbraucautb m = M /n, tne M = 20,37 —
Macca BCeil MPYKWHBI, a 1 = 37 — YUCTIO0 BUTKOB.
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(AP)?,1072 H?

Az, MM

0 25 50 75 100 125

|AP|,MH
250 1

200 1 ®
150 1
100 +

50 1

VAz, 1071 m!/?
0 1,0 2.0 3.0 4,0

N3 yraosoro koad durmenTa rpadrka, TOCTPOSHHOTO B IYHKTE 3, BIPA3UM XKECT-
KOCTb OfTHOTO BUTKa: k = [31/2mg wmm k = (B2)?/2mg, tae 51 = (AP)?/Ax,
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8, = |AP|/v/Az.

[Ipoussenem ouenky norpeinoctu: k = k(% + &)y k= k(Q% + £m),

ITpu pacuerax mosyuaem: k = (34,2 £ 1,8) H/m.

[Ipu oMoty MaaapPHOro CKOTYa 3aKPENUM OIMH BUTOK IPYKUHBI K KOHILY Jepe-
Bauuoit smHeiiku 40 cm. ITomectum npykuHy OOKOBOM CTOPOHOM HA CTOJ, TAK ITOOBI
JIMHeHKa HaXOJWIACh B BEPTUKAJIBLHON TJIOCKOCTH, & CBOOOIHBIN Kpail JMHEeHKH jie-
JKaJI Ha Becax. Pacmosiokum OpycKu 1O 00e CTOPOHBI OT JIMHEHKW Ha PACCTOSHUU
2-3 M. OGHYTMM TIOKA3AHUS BECOB U HAYHEM aKKYPATHO CKPYYHUBATH CBOOOTHBIN KO-
HEIl TIPYKUHBI OTHOCUTETHHO 3aKperiéHHoro Ha juaeiike. Co3aaBaeMblil TPy KUHON
MOMEHT CHJI OyJeT KOMIIEHCHPOBATHCA MOMEHTOM CHJBI peakmuu BecoB: M = mgl,
rome m = 2,51 ©r — moka3aHus BecoB, a | = 41 cM — IJITMHA, TUHEHKHN.

MowmeHT cuji, co3JaBaeMblil MPYKWHOM TIPU TTOBOPOTE OJHOTO €€ KOHIA, OTHOCH-
TEeBHO APYroro Ha oama obopoT: M = 1,0-1072 H - .

[TockombKy B JAHHOM OIBITE MIPOU3BOIUTCS OIEHKA U3MEPSAEMO BEJIMIUHBI, TO M0-
I'PEITHOCTDh HE BBIYUCIIAETCH.

3agauya Ne10-E2. OnoTtudyeckuii «CaHIBAY»

Baxkmém nua3y DpeHens IByMs KAHIEASIPCKUMU 3a’KUMAMU, MOCTABIEHHBIMHA
BepTHKaIbHO. Temeph e€ ymobHO mepeaBurarhb. TakuM Ke 06pa30oM 3aKpernuM KPaH.
B redenue Bceit paboThbl BasKHO CJI€IUTH, YTOOBI INIOCKOCTD IKPAHA U IIOCKOCTDb JIMH3bI
OCTAaBAJINCH MapasliebHbIMI. QOHAPUK C MTOMOIIBI0 KJIESAIINUX MOAYIIEYEK YCTAHOBUM
Ha, KAHIEJSAPCKNUE 3aKUMbI KAaK HA <«HOXKKH». JKPAH, JUH3Y W (DOHAPUK PACITIOJIO-
JKAM Ha CTOJIe TaK, 9TO0BI OCh (hOHAPUKA ObLIA MEPIEHINKY/ISIPHA TIIOCKOCTH JIMH3bI
¥ IUTOCKOCTH 3KPaHa, u cBeT or (oHapuka (POPMUPOBAT HA IKPAHE OTUETINBOE TAT-
wo. Hakomern, npukienM MEpHYIO JIEHTY K CTOJIy C IIOMOINBIO CKOTYA /I yI00CTBA
U3MEPEeHNs PACCTOTHUM.

PoHaApPUK HA «HOKKAX»>

s onpenenennsi GOKYCHOTO PACCTOSTHUS Oy/I€M UCIOIb30BATH CUMMETPUIHBIIHA
Meron Beccernst kak Hambosee TOUHBIN: TOmOepém paccrosaue L Mexay (poHapuKOM
U 9KPAHOM TaK, 4TOOBI pe3koe m3obparkerne (POPMHUPOBATIOCH TOT/A, KOTJAA JIHH3A
HAXOAMUTCs POBHO LIOCEpeauHe Mexkay HuMmu. B Takom ciyuae Fy = L/4.

Ha aBTopckoit ycranoBke Fy =~ 21,3 cwM.
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Kannem Ha miockyio CTOPOHY OmHON w3 JauUH3 HEMHOro riuiepuHa. llosoxum
CBEPXY BTOPYIO JIMH3Y ILJIOCKOW CTOPOHOM M IJIOTHO COXKMEM IOy YUBIIANCH «CIHJI-
BUY» 3aXKMMAMHU IO KpasiM. BaskKHO CIeIUTH, YTOOBI TOJIIWHA, CJIOS TJIMIEPUHA ObLIA
Be3/Ie OJMHAKOBOI, TO €CTh JIMH3bI HE ObLIN W30THYTHI. BhITEKInii B mpoIecce u3ro-
TOBJIEHUST «COH/IBUYAY TVIMIEPUH MPOTPEM CasideTKOii.

[ToBTopuM n3Mepenus, onucannubie B nporioM nyakre. Ha aBropckoit ycranoske
F) ~ 10,6 cm.

Akkyparuo nporpém canderkoit obe aun3bl @penensa. Kamnnem na pebpucryto
CTOPOHY OJHOM M3 JINH3 HEMHOTO riuliepuHa. [1o0KuM cBepXy BTOPYIO JTUH3Y TLIOC-
KOH CTOPOHOW M TJIOTHO COXKMEM MOJIYYMBIIUICA «CIHABAY» 3aKMMaMU IO KpPadM.
Baxmo cimeanTnh, 9T0OBI TMH3BI HE OBLIN W30THYTHI. BBITEKIHT B TPOIECCe M3TOTOB-
JIEHUSI «CIHBUYA» TVIMIEPUH HPOTPEM caideTKoi.

[Tosropum u3mepenwusi, onucanubie B nmynkre 1. Ha aBropckoit ycranoske
Fr =~ 19,1 cwm.

[Ipexk e Bcero 3aMeTuM, 9TO OMTUYECKHE CUJIBI TOHKUX JIUH3, PACITOIOKEHHBIX
BILIOTHYIO, CKJIQ IbIBAIOTCH.

Cnunepun, 3axxarsrit mex 1y suaszamu Openesis, MOXKHO PACCMATPUBATD KAK KU1~
KYIO JIMH3Y, U3TOTOBJIEHHYIO U3 MaTEPUaJa C [IOKA3aTeJEM MPeIOMJeHus Ny. B ciry-
qae, Kora TuH3bI @peHess MpuKaThl TIOCKUMUA CTOPOHAMY, PAINYC KPUBU3HBI 3TOH
KUJIKON JIMH3BI OYeHb BEJIWK, a 3HAYUT ONTHYECKasd CUJIa Maja W IMOYTH He BJIUTAET
Ha PACIPOCTPAHEHUE CBETa. JTUM 00bsiCHseTcs 10, uro F ~ Fy/2.

Ecan ke rimmepus 3aKaT MKy OTHOM TJIQAKON M OIHONH PeOpPUCTO CTOPOHOIH,
TO OH OOpa3yeT PacCernBAIOIIYI0 IJIOCKO-BOTHYTYIO JIMH3Y, PAJUyC KPUBHU3HBI KOTO-
poii coBmaJaeT ¢ pajumycoM KpubusHbl jua3bl Ppenens R. Onrudeckasi cujaa Takoh
CHCTEMBI TPEX JINH3

OTKYJa

3HadeHus, NOJy9YeHHbIE HA ABTOPCKON ycTaHOBKe, naior R &~ 11,3 cum.

N3 dopmysnbl aas onTudeckoil cuiibl HJIOCKO-BBIIYKJIOU JIMH3bI, [IPUBEIEHHOI
B YCJIOBHUH, CIeLyeT, 410 n = 1 + F% =14+ (n.—1) (2 - %)

3HavyeHust, OJLyYEHHbIE HA aBTOPCKON yCTaHOBKe, naior n = 1,53.

B npenenax cranmapTHON MIKOJBHON TApThl HE YAAETCA MOm00paTh B3aUMHOE
PACIIOJIOKEHNE YKPAHA, JIUH3BI 1 (HDOHAPUKA, TPYA KOTOPOM TAKOH «CIHIBUI> (HOPMU-
poBas OB pe3Koe U300paXKEHHE. JTO CBA3AHO C TEM, YTO ero (POKYCHOE PACCTOSHUE
cauiikoM Beauko. OHAKO Mbl MOYKEM BBIYUCTUTD 3HAYEeHUE F3 ¢ IOMOIIBIO pe3ysibra-
TOB, IIOJIyY€HHBIX B [IPOILIBIX IIyHKTaX. JlefiCTBUTEIbHO, [JIMIEPUH, 3a2KATHII MEXK /Ty
pebpucTeiMu cropoHaMn auH3 Ppenens, oOpa3yeT paccenBaroILyiO ABOSKOBOIHYTYIO
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JIMH3Y, KOTOPYIO B CBOIO OY€pe/b MOXKHO IIPEJCTaBUTh KaK CHUCTEMY JIBYX ILJIOCKO-
BOI'HYTBIX, CJI€/I0BaTE/IbHO

Orciona
-1
P 2 2
3=\ == .
B
3HadeHus, MOy 9€HHbIE HA, ABTOPCKON yCTAHOBKE, maoT F3 ~ 92 cMm.

3amaga Nell-E1. IIpy>xmnHa Ha Becax
Cwu. pemernne 3amaan Nel10-E1.

3amaua Nel1l-E2. R maroc C

[Toaxkmouum MyJIbTHMETD B PE2KMME OMMETPa IIOHapHO K BbiBogam 1 — 2, 1 — 3,
2—3. Tlpu moAx/IoueHu™ K BoiBogaM 1—3, 2— 3 mokazanus oMMeTpa, (CONMpPOTUBIICHNE)
OyIyT yBEJUYUBATHCA OT MAJIOTO 3HAYEHUsT 10 OECKOHEUHOCTHU 3a BPEMEHA TMOPSIKA
HECKOJIbKUX CEKYH/I, IPY TMOJAK/IIOYEHUN K BbIBOJAM 1 — 2 ommeTp OyIeT perucrpupo-
BaTh ycroitunBoe 3Hadenue conporusienus 1154 kOwm.

N3mvenenne mokazaHuil Ipu MOAKJIIOYEHAN OMMETPA K BBIBOJAM CXEMbI TOBOPUT
O TOM, 9TO MTPOUCXOJIUT TIPOIECC 3aAPSAKN WM PA3PsaIkn KOHaeHcaropa. llpn coean-
HEHWW 3JIEMEHTOB TIO CXEM€ THUIIa «TPEYTOJTBHUK», /I BCEX BO3MOXKHBIX BAPUAHTOB
TOJIKJTIOYEHNS TIOKa3aHus TPUOOpa MEHAIOTCA CO BpemeneMm. HeumsmeHHble 3HAUEHUS
MOTyT OBbITH 3aPErUCTPUPOBAHBI, €CIIU MEXK/y KOHTAKTAMH MYJIbTHMETPA HAXOIAT-
Csl TOJIBKO Pe3ucTopbl. Takmm 0Opa3oM, MPOBEIEHHbIE U3MEPEHHS TO3BOISIOT TOYHO
YCTAHOBUTDH CXEMY B CEPOM sliuKe (CM. PUCYHOK), 1upu 3rom Ry + Ry = 1154 kOwm.

OrmeruMm cpa3dy, 9TO XapaKTepHOe BpeMs 3apsiia-pa3psiia KOHIEHCATOPA B Ce-
POM dATMKe Yepe3 pe3ucTopbl [ m Ry HeBeINKO, W 33 BpeMeHa MOPS KA HECKOTHKIX
CEeKyH/T KOHJIEHCATOD YCIIEBAET TOJHOCTHIO PAa3PAKATHCA UM 3aPAKATHCS.

Cobepém cxemy, YKa3zaHHYIO HA PUCYHKE, UCIOJIb3ysl B KAYECTBE MCTOYHUKA HAa-
npsizkeaust omMerp B pexkume uzmepenus 2000 Owm.
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Ry

Ry

R Ry

T = S T
-

(o)
N\

YauTbiBasi, 9T0 OMMETP MPEICTABIIIET C000# ncTouHuK moctosuuoi J/1C £ ¢ neko-
TOPBIM BHYTPEHHUM COIPOTHUBJIEHHEM 7, OmpeenuM Hampsikeaue Us, 10 KOTOPOro
3apSAUTCI KOHJIEHCATOP:

B ERy
N Ri+ Ry +r '

Jlasiee OTKJIIOYMM BBIBOJT 3 KOHIEHCATOPA OT IENu U COOEPEM CJIEIYIOIIYIO CXEMY:

e

O,

IMokazanus MOAKIIOYEHHOTO TAKUM 00Pa30M BOJLTMETPA OYLYT U3MEHATHCS (yMEHb-
1IaThCsA) BO BPEMEHH, OJJHAKO U3-33 CPABHUTEJILHO GOJIBIIOrO CONPOTHUBJIEHUS MYJIbTH-
MeTpa B PeKUMe BOIBTMETPA U3MEHEHNE BO BpeMeHH Oy/IeT OTHOCHTETHHO MeITEHHOE.
Dukcupys BTOPOe-TPEThe MOKA3AHIE BOJIBTMETPA, MOXKHO CPABHUTEIHLHO TOUHO OIpe-

Us
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JeJIUTh HAaYaJIbHOE HAIPsKEeHNe HAa HEM, KOTOPOe CBA3aHO ¢ HANPSKEHUEM 3apsIKu
KOH/IeHCaTopa:

, UQRV SRQ RV

2_R1+RV _R1+R2+T.R1+RV.

[oBTOpUM 3TN M3MepeHus 5 pa3, noaydum ceputo fys U).

e 1 2 3 4 5
U,,B | 160 | 162 |[161 | 164 |1,63

Haitném cpenuee 3nagenue: (Uj) = 1,62 B.
[IpoBemem anasiornaHbIe W3MEPEHNUsT, TOMEHSB MeCTaMu pe3ucTopsl Ry u Ry pu
3apsaaKe KOHIEHCATOPpA OMMETPpoM. B 3ToM ciaydae HampsizKeHHE Ha BOJBTMETPE:
Ui Ry ER,y Ry

Ul = = . .
! Ri1+ Ry Ri+Ry+1r Ry+ Ry

BhIMoTHUM aHAIOMMYHYO Ceprio n3mepennit s Uj.

Ne 1 2 3 4 5
U,B | 1,10 | 1,13 |[1,00 | 1,12 [ 1,10

Haiiném cpenmee snagenue: (U7) = 1,11 B.

Yepes oraomenne nanpsizkenuiit U n U] Haiiném oTHOmeHwne conporusiennii Ry
u Rq:

/
U2 o R2 _
-2 = 22 1 46.
Ul Rl
3Hasi CyMMy COMpPOTHUBJIeHNUi, onpenennm Ry = 68,5 kOwm, Ry = 46,9 kOwm.

g onpenesenus EMKOCTH KOHIEHCATOPA TMOAKJIIOYNM OMMETp K BhIBOJAAM 2 — 3
¥ OO0 IEM HECKOJIBKO MUHYT, IPE/ITOIaras, 9TO 38 3TO BpeMsl HAMPAKEHNE Ha KOH-
jgercarope ycranoBurcss paBabiM DJIC ommerpa €. TlepekmiouuB MyabTUMETD B pe-
JKHUM BOJIBTMETPA, MOJAKJIIOYUM €0 K BBIBOAAM 2-3 U OIPEIETUM HAIIPIKEHUE

Ry

Up= V¢
>~ Ry+ Ry

B HAYAJIbHBIA MOMEHT BPEMEHHU MOCJIE MOAKII0YEHUs (BTOPOE-TPEThE MOKAZAHMUS BOJIBT-
merpa). [loBropus usmepenus 5 pas, mosydaum ceputo mjis Us . [lepes Kask ipIM HOBbIM
n3MepeHneM 00sS3aTeTbHO OyIeM pa3psizKaTh KOHIEHCATOP, 3aMbIKas BBIBOABI 3 U 1.

Ne 1 2 3 4 5
Us,B | 2,68 |266 |270 |265 |268
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Haiiném cpenuee snagenue: (Uj) = 2,68 B.
3areM IIOBTOPHUM SKCIEPUMEHT, HOJKIIOYHB K BBIBOIY 3 KOHJIEHCATOP M3BECTHOI
EMKOCTH, U 3apsiIuM Ienouky kKougencaropos C' u Cy OT OMMETpa Yepe3 COMpPOTHRIIE-
uue Ry B TeUEHNE HECKONLKUX MUHYT. YCTAHOBUBINEECS HATIPSIIKEHUE HA, KOHIEHCATOPE
C 1pu srom 6yzer pasuo ECy/(Co+C). Orkmouum kougencarop Cp, CHOBa U3MEPUM
HAIPsXKEeHRe MeXK/y BbIBoZaMA 2— 3. B mepBblif MOMEHT BpeMeHH MOCJIe MOAKIIOYeHUS
OHO PaBHO
U, = Ry Co
R+ Ry Cy+C

[Ipu KazkI0M HOBOM HM3MEpPEHHH 00S3aTENHHO OyIeM pa3psizKaTh KOHIECHCATOPHI. 11o-
JydenHas cepus fys Uy mpuBeseHa HUXKe B TaOJIHIIE.

£.

e 1 2 3 4 5
U,B | 132 |13 |134 |134 | 1,30

Haiiném cpenmee snauenue: (Uy) = 1,33 B.
Yepes3 paBeHCTBO OTHOIEHWI HANPSI>KEHUN U EMKOCTE

BBIYHUCINM 3HAUEHHE NCKOMOM EMKOCTH

C=0Cy (UB — 1) ~ 10,2 Mx®D.
Uy



