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NPEAUCIIOBUE A1 YHUTENA

Hecnonb3oBanue TpeHaXEpa B opme paboueit TeTpasu MOMOXKET YUUTENII0 OPraHN30BaTh y4ued-
HYIO JIeATeJIbHOCTH 10 MOATOTOBKE K BBHINOJHEHHUIO 9KCIIEPUMEHTANbHBIX 3anannii OI'D ¢ ncnoassosa-
HHeM JiabopaTopHOTo 000py/IOBAHHA.

B Terpagu Mcnosib3yeTcA KOMIUIEKCHBIN 4eTHIPEXATANHEINA IOAX0 K GOPMHUPOBAHMIO dKCIIEDH-
MeHTAJLHBIX YMEHHH yUaluxcsd, IPOBEePAEeMEIX IIPH roCyJapCTBEHHON ATTeCTAIIMN: IMePBhIH 3Tanm —
[OMAIIHAS 9KCIePUMeHTaIbHAA paboTa; BTOPOii 3Tal — aHAJU3 IPUMEPOB BHINOJIHEHHs 3aJaHMUM 110
doTorpaduaM M3MEepHUTENLHLIX YCTAHOBOK; TPeTHIl 3TAll — CAMOCTOATEILHOE BHIIOJHEHHEe 3aJfaHMi
no dororpaduAM H3MEPHTEJILHBEIX YCTAHOBOK; YeTBEDPTHIH 3TAll — 3aKII0YHTENbHBIN: BHIIOJIHEHHE
3KCIIePHMEeHTAILHOrO 3a/laHUsA Ha PealibHOM JabopaTOpHOM 060pyAOBaHHH, KOTOPOE BHIJAETCA YUH-
TesieM. B TeTpaju 3ajaHHA TPYNIHDPYIOTCA IO TeMATHYECKOMY NPHHIIANY; BHYTPH TeMaTHYeCKUX
paszesioB (MexXxaHHYeCKHe, 3JIEKTPHYECKHE U ONTHYECKHe ABJICHHUA) OHM PacIlOaraloTcsa B COOTBETCT-
BHUU C JeATeIbHOCTHLIM IPHHIMIOM KOHCTPYUPOBAHUA SKCIIEPHMEHTANLHLIX 3afaHuii OI'O ¢ nobas-
JIeHHeM 3aJaHMil M0 NPAMBIM HM3MepeHusM: 1) mpsiMble U3MepeHHs, 2) KOCBeHHbIe HM3MEDEeHHs,
3) mpoBepKa mpaBmi, 4) UccJieJOBaHHE 3aBUCHMOCTeEH.

Ha ¢pomo 1-3 npeacrasnens Habops: « [MA-naboparopuns» n «PI'OC-nabopaTopuu», KOTOPEIE
HCIIOAB3YIOTCA B IIKOJIaX IpH nposegeEuu OI'D B cooTBeTcTBUE ¢ peKoMeHTanuavu OUTIN.

a) nHabop no mexaHuwe 6) ycmanoska 6 cbopre
Pomo 1 '

a) Habop no 3aeKmpuiecmasy 6) ycmanoska 6 chopke
Pomo 2



a) Habop no onmuke 6) ycmanoeka 6 coopke '
Pomo 3

@DopMy OpraHu3al Uy 3aHATHI C IPUMeHeHIeM paboyeil TeTpaay ompeaeser yuutenas. OgHa us
(opM — uTorossii 1abopaTopHblil npakTHKYM B 9 Knacce. IIpu mpoBeeEnn TaKOTo NPaKTHKYMAa MO-
TYT HCHOJIB30BATHCSA HE TOJBKO KOMIIEKTH! « "M A-n1a6opaTopus», HO ¥ THIIOBEIE HAGOPHI A DPOH-
TanbHEIX pabotr. PUIIN nomyckaer Takke UCIOAL30BAaHME TAKMX HAGOPOB IPH nposenerun OI'D mo
dbusuke.

BrimonHeHHe NPAaKTHKyMa NO3BOJISET HA HKCIEPUMEHTANLHON OCHOBE IIPOBECTH MTOTOBOE TIO-
BTOpPEeHHE BCero Kypca QU3NKH OCHOBHOM IITKOJIBL. '



rNNABA 1. MEXAHUKA

§1. JlaGopaTtopHoe o6opyaoBaHue N0 MexaHuke

1. Knaccudpukaumsa cpeacTte usmepeHus |

Ob6opynoBanue AJs MPOBEIEHUA IPAMBIX H3MEPEeHHH 110 MeXaHUKe JAeJIUTCSA HA UHCMPYMEHMbL
¥ Uu3MepumeibHble npudopbL.

K mHCTpYMeHTaM OTHOCATCH: JIMHEHKA, MEepHAad JIeHTa, MepHbli nuausaiap (¢pomo 1.1). K usme-
PHTEJBHBIM NPUGOPAM OTHOCATCA: BEChl, JMHAMOMETPHI, 9achl, CeKyHAoMepsl. IIpu sTrom mamepu-
" TeJIbHbIE TPHOODEI, UCIIONB3yeMble HA dK3aMeHe, eATCHA Ha IU(POBbIe B aHAJIOTOBEIE (CTPEIOUHEIE).
K aHasmoroBsIM npubopaM OTHOCATCA AMHAMOMETPEI (¢pomo 1.2), 4acel ¢ CEKYHIHOH CTPeIKOH U Me-
xaHudecKkue ceKkynmomepsl (¢pomo 1.3). Iludpossie IpuOOPEl — 3TO 3J€KTPOHHBIE BECHI U 3JIEKTPOH-
HBIN CEKYHIOMED.

g

nuhm};m’unluﬂnninu i :

Pomo 1.1 - @omo 1.2

Pomo 1.3
ITpu MCHOAb30BAHWH NHAMDPOBLEIX IPUGOPOB Pe3yIbTAT CIMUTHIBAETCA ¢ AUCILIes Tpubopa.
JIeKTpoHHBIE Becsl (pomo 1.4).

Pomo 1.4



OJNeKTPOHHBIE BeChl MMeOT npenen uamepernus 200 r, m0aTOMY mepes B3BeIIMBAaHHEM He06X0-
AUMO OBITH YBEPEHHBIM, YTO Macca B3BemuBaeMmoro tejaa messie 200 r. ([[1s 3Toro Mo HO HCIOIB30-
BaTh JMHAMOMETD M IPOBEPHUTD, YTO CHJIA TAKecTH MeHbmIe 2 H.)

Becel BKII0OUAIOTCA MPaBOii KHOMKOM, BEIRIOUAOTCS JNeBoii. Byksa «T» Ha mpaBoil KHOIIKE 03~
HaYyaeT, YTO 3TOM KHOIMKOH MOXXHO BOCIOJIB30BAThLCA A «cOpoca Tapel». YTo 5T0 03HauaeT?

ITycTh BaM Ha/I0 HATTUTE B CTAKAH HEKOTOPOE ONpe/ieIEHHOe KOJWYECTBO BoAbL. [leifcTByeM Tak:
BKJIIOYAeM IIPABOM KHONKOW BeChl, CTABMM HA mIaTHOPMY IMYCTOM CTAKAH, BEChl IOKA3LIBAIOT MACCY
crakana 31,34 r (gomo 1.5, a), cHOBa Ha)KMMaeM INIPABYI0 KHONKY — BeCH IOKA3bIBAIOT HYJIb
(¢pomo 1.5, 6). He cEuMaA cTakaH, akKYPATHO HAJIMBAEeM B HEro BOJAY — HA AWCIJIEe BUAHM 3HAYCHHE
Macchl Bogel: 24,84 r (pomo 1.5, ) 6e3 yuera Macehl cTaKaHa.

BECb! 2MEKTPOMMHDLE

200r /0,01

@omo 1.5
3anaHue 1.1

1) Monb3yacb aNeKTPOHHLIMM BECaMK1, U3MEPLTE MACCy Pas3fMyHbIX Tell — MOHET, mapul(oaou
PYy4kn 1 Op.

2)  MMone3ysck dyHKuMel «cBpoc Tapbl», HaNenTe B NAACTUKOBLINA | cTakaH HebonbLLOe KONMYECTBO
BOAbI U U3MEPbLTE MAcCy BOApbI.

3anuwnte pesynbTaTsl B Tabnuuy.

Tena : Macca, r

JneKTPOHHEIH cekyHxomep (¢pomo 1.6, a)
Vnpasnerue paboToil 31€KTPOHHOTNO CeKyHAOMEpa ocymec'rn.nae'rca OJHOH KHOIIKOM, pacmo-
JIO}KEHHOM B BepXHEM TopIle cipasa (¢pomo 1.6, 6). ;
1) Jina BKIIOYEHHS CEeKYHAOMepa KHONKA Y/IEepPXKHBAETCA B HAYKATOM COCTOSHUU [IPEMEpPHO
4 ceKyH/IBI: Ha IMCILIee HOABJIAIOTCA YeThIPe HyJIs — HCXO0AHOE cocTosHue (pomo 1.6, 6).
2) KpaTKoBpeMeHHO HAKMMAIOT KHOIIKY B Hayajle M3MEePEeHH IPOMEKYTKA BpPeMeHH H TaKKe

KPaTKOBPEMEHHO Ha’KMMAIOT €€ B KOHIe H3MEDEeHHA — Ha JUCILIee 0TOOPasKaeTcs: pesyib-
rat (gpomo 1.6, 2).



3) KpaTKoBpeMeHHO CHOBA HAXKHUMAIOT KHOMKY — CeKYHJ0Mep BO3BpamjaeTcd B MCXOLHOE CO-
cTosIHHE (YeThIpe HYIA).

4) Jlns HOBOTO H3MEPEHHA IPOMEKYTKA BpEMeHH — CM. II. 2.

5) A BHIKJIIOUEHHA CEKYHAOMEDPA HAKHMMAKIOT KHONKY U YAEePKUBAIOT €€ B HaXKaTOM COCTOsA-
HUY IPUMEPHO 4 CEKYHABI — AHNCIJIeii racHeT.

CEKYHOOMEP
ANEKTPOHHbLIA

a
CEKYHIOMEP |
SNEKTPOHHBIA | |
6

®domo 1.6
aHue 1.2

MoNbL3yACh ANEKTPOHHLIM CEKYHAOMEPOM, N3MEPbLTE CBOM NyNbC.

2. Llena penexuns v pes3ynbTaTt NpAMoro UamepeHus

1) ITudporbie mpuboOpHI He UMEIOT IIKAJ, I0ITOMY IIPH MX HCIOJIb30BAHUH HET He0o0XO0AMMOCTH
ONpeNeATE NeRy AeJeHUd. ‘

Ho npw MCIoOIb30BAaHMM HHCTDYMEHTOB M CTDEJOYHBIX NMPUGOPOB ONpeAeseHHe IeHBI JeJe-
HuUS — o0sAsaTelbHaAA IMPOIEAYpPa, KOTOPYIO HEOOXOAHWMO BRIMOIHHTE Iepe] IpOoBe/leHHeM IPAMBIX
H3MepeHH.

O01mee mpaBHJIO BAM U3BECTHO:
neHa geaeHus C paBHa

¢ — PasHoCTh YHCJIOBBIX 3HAYEHUH ABYX OamKaimux onu(dPOBAHHLIX IITPHXOB MIKAJIBI
. .
YHCJIO IPOMEIKYTKOB MKy HAMH :




Ilena neseHus 3aNIMCHIBACTCA C YKa3aHUEM eUHHUI, H3MePeHHA. |

SHaHNe eJMHUI U3MePeHHA M HX 00O3HAUEHHH OYeHb BAYKHO: MMEHHO OHHM IPHBOAATCH HA
IIKAJaX NIPHGOPOB ¥ HHCTPYMEHTOB M NO3BOIAIOT ONIPE/Ie/IUTL HA3HAUSHHE CPeJICTBA H3MEPEHNA.

Hanpumep, npu BBINOJIHEHHH SKCIEPUMEHTATLHLIX 3a[aHH BBl 4acTO IyTaeTe AUHAMOMETD
(¢pomo 1.7, a) co cnenua bEBIM YCTPOMCTEOM JIJISl HCCJIELOBAHUA IPYIKUH (¢pomo 1.7, 6).

y li[lllttlln{llli]!Ill|1i||iun|uu|m||1llliml\unii!n\ull\nmnm'nmm\\nu]tm\
k& 2 £ ¥ 9.y | B 0

oL
sudenatind

6 e p
w5 hu;lmhmum‘uuﬂuu\m\\

3apnavue 1.3
OnpepenvTe UeHy AeneHus v npeaensl U3MepeHns N3MEepPUTENLHOrO unnuHapa (goro 1.8).

domo 1.8
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3apaxue 1.4

Onpepgenute ueHy fenexuns U Nnpeaens n3aMepeHus auHamomeTpos (cm. ¢goro 1.9; 1.10; 1.11).
3anonHuTte Tabnuuy.

a -
domo 1.9 @®omo 1.10
®omo 1.11
PasHocTh uco : Ilera geneHus

JeneHun ®omo 1.9 @®omo 1.10 domo 1.11

2) PeaynabTaT NpAMOTO H3MEPEHHSA C MCHOJL30BAHMEM NPHOOpA MOJYYalOT HemoCpeACTBEHHO,
YMHOMHB YHCJIOBOE 3HAYEHHUE, OTCYUTAHHOE IO IIIKaJIe, HA IIeHY JeJIeHud.
IIpu orcuére mo mkasne, eciu yKasaTelb He COBIAJAET CO IITPUXOM IIKANEI, IOKA3aHUE OKPYT-
ngeTcs «Io OamKaMInero IMTPUXa».

11



Sapanwue 1.5
Onpegenute BEC nanku OT LWUTATMUBA, NoNb3yack ¢poTo 1.12.

@omo1.12

st U3BMepeHusl Macchl IIPH BBHIMOJHEHHUH SKCIEPHMEHTANLHEIX 3aJaHUH 110 MeXaHHKe MOTYT
HCIIOJAB30BATHCA paaﬂooﬁpaanme MeXaHH4YeCKHe BeChI.

Hame Bcero HCIOJb3YIOTCA BeChl ¢ THPAMHU cOOPHO-Pa3bopHOH KOHCTPYRIUH (pomo 1.13) u se-
CHI C IIeperpy3KoM u Habopom rups (¢pomo 1.14).

domo 1.14

3) IIpocTeiiniie HHCTPYMEHTEI He ABJIAIOTCS CTPEJOYHLIMH npubopaMu. Ho mpH HX HEIons30-
BAHWUW De3YJITAT HU3MEPEeHHsl TaKKe IOJydarT COBMedleHHEM H3MepAeMOro 00BeKTa co

IIKaJoi uHCTpyMeHTa. Hanmpmmep: o6®méM Bogbl B MepHOM cocyzne (¢omo 1.15) pasen
164 mu.

12



’ 7 domo 1.15

Sananue 1.6

MNamepbTe 06bEM BOObI B MEPHOM UMnnHape (¢goro 1.

Pomo 1.16

16).

13



4) YacTo npM HCIOJL30BAHMH MHCTPYMEHTOB IPOBECTH OTCUET He Tak mpocto. Hanpumep, Bam
Ha/lo onpeseauTh 00béM nuauaapa. a5 aTOro HAKO 3HATH €ro BEICOTY M AHaMeTp. Bricory
M3MepHUTh JIETKO, HO KaK u3MepuTh nuamerp? Ilponeaypa nouatHa us gpomo 1.17. Tluamerp
pageH 30 MM,

@omo 1.17
Sapanwe 1.7

Monb3ysace ¢oro 1.18, onpepenute 06LEM LMAMHOPA.

-";’j‘{' I" "'".fl"'."i' 1] LR

5 2% 25 26 27 28 29 30

@domo 1.18

h, MM - D,mmMm V=h-(nD?*/4, mm®

3. NpuHuMn cpegHero

ITycte BBI HM3MepseTe ILJIOTHOCTH AEPEBa C HCIOAL30BAHMEM OpPYCKa, IIPEACTABIEHHOIO HA
gomo 1.19. [lna onpenenenns o6séma GpycKa Hall0 MBMEPUTH JJIMHEI TPEX ero pébep: BHICOTY a, IIH-
puHY b u TonmuHy ¢. Toraa o6bém pasen a * b « ¢. [Ipu usMepeHun, HaOpPEMep, ITUPHHEI GPYCKA B pas-
HBIX MECTaX II0JY4YaloTCA pa3Hkle pe3yabTaTsl (cM. pomo 1.20),

®domo 1.19

14
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Pomo 1.20
CeeiéM MoIy4YeHHBIE PE3YALTATH HU3MepPeHus IIHPHHEI OpycKa B Tabiaumy:

Howmep uamepenus
1 2 3 4 5
37 mm 38 MM 39 Mmm 39 MM 40 MM

Yemy ke paBHa mupuHa 6pycka? M3 MaTeMaTHKH BaM H3BECTHO, YTO HAJIO HANTH cpe/ilHee 3Ha-

geHHue.

B nasHOM mpumepe:

b, =(37+38+39+39+40)/5=238,6 (mm) =39 (Mm).

PesynbTaThl BLIYHCIEHHI OKPYTJIAeM [0 IeJbiX, TAK KAK MMEHHO C TOYHOCTBIO JO IEeJBbIX MbI
IPOBOAWIH H3MEPEHHA.

3apanue 1.8
Bocnonb3yiTecb MEpPHOM NIEHTOW WU, ONMPAACh Ha NPUHLKMIN CPeOHero, N3MepbTe pasMepbl CTO-
na, paccuuTtanTe ero nnowanp.

a, MM b, Mmm S=a.,- b, MM

B || =

Cpennee

15



4. lNorpewHoCTb UBMEPEHUNA

Paccmorpum nsmepenne Beca OfHOTO U TOTO e IPeAMeTa ¢ HCHOJL30BAHHEM JABYX AUHAMOMET-
pos. CHayasa DOJBECHM JIAIIKYy OT LITATHBA K JHHAMOMETDY C npeAesoM uamepenus 4 H u nenoit ge-

nerusa C = 0,1 H. Bec mranku or mraTusa pases P, = 2,6 H (¢pomo 1.21).
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domo 1.21 Domo 1.22

Bocnonbayemcs Temeps IMHAMOMETDPOM C TIpefiesioM u3Mepenus 5 H 1 Takoi ke 1eHO qeTeHAs
(¢pomo 1.22): Bec TanKu OT MITATHBA OKa3ajcs paBHEIM P, = 2,5 H.

Uemy sxe paBeH Bec janku? JlJIsi OTBeTa Ha 3TOT BONIPOC HANO Y4ECTh, UTO JIHOOKIE N3MepeHus
COIIPOBOK/AIOTCA IOTPEMIHOCTAMHM. B macmoprax JuHaMOMETDPOB, KOTOpBIe MCIOJAB3YIOTCA Ha OI'D,
VKa3aHo, YTO NOIPEIIHOCTh NMPAMOI'0 HM3MepeHHA CHJIbI 3THMU AUHAMOMETpaMHM He Goxbme AF =

= 0,1 H. Takum o6pa3om, 10 pesyabTaTaM IepPBOI0 OILITA MOXKHO 3AIHUCATH, YTO P,=(2,6+0,1)H, a
IO peayasTaram BTOoporo onsirta: P, =(2,5+0,1) H.

Wrrepsansl [2,5 H + 2,7 H] u [2,4 H + 2,6 H] nepecekaiorcs. aMeperus BIOJIHE COrIaCYIOTCA
ApPYyT ¢ Apyrom:

2,5 2,7
—’—I—HW—-&—I—.—»P, H
I I

I [
2,4 2,6

ITo pesynbraTam usMepeHUI MOKHO JeJIaTh TOJBKO BEPOATHOCTHEIE 3aKjioueHus. Ha Bonpoc
«'emy paBeH BecC JIAIKH OT IITATHBA, €CJIH ONIMPATHCS Ha IPOBeJEHHEIE U3MePeHHa? » [eJeco06GPasHO
orBe4aTk Tak: «Bec yanku or mraTusa He menbine 2,4 H u He Gonbine 2,7 H u, BepoATHee Bcero, Ha-
xoxutcs B uHETEepBaJe ot 2,5 H 1o 2,6 H».

PeaysnbraT NpsAMOro u3MepeHHA BEJNUYHUHB] X 3AIUCEIBAETCA B BH/le MHTepBAa: X = X, + Ax.
16



SapnaHue 1.9

MorpelHoCcTs NPAMOro naMeperna 06bémMa XUOKOCTU MEPHbIM LIMNUHAPOM (CM. ¢oTo 1.23)
paeHa AV =2 mn. CKonbKO BOAbI HAIUTO B MEPHBINA LUNUHAP?

OtseTt 3anuwute B dpopme V=V, + AV naobpasnrte ero Ha Y4CNoBoii OCK. -

Pomo 1.23

}Ill}:l{ill‘—‘V,MJI

170 190

PaccmoTpum cirydaii, KOrJa B MeDHEIM NUIHHADP CHayada Haauau Boasl V; = (100 £ 2) mu, a 3a-
rem V, = (60 £ 2) mun. CnegosarenbHO, CHaYaja HAJTHUIM BOAbI He MeHbHOle 98 mi, HO He GoxabIme
102 mu1, a HOTOM HOJIWJIH BOALI He MeHbire 58 mu, HO He Gonbiue 62 M. B pesyabpraTe MOXKHO JHIIB
3aKJIYATH, UTO B MUJIHHADPE BoALI He MeHbIIe (98 + 58) = 156 mu, mo He doasine (102 + 62) = 164 v
W306pa3uM 3TO HA YUCIOBOM OCH:

|
150 160 V, M

MBI BUAMM, YTO IIPH CIOKEHHH M3MEPEeHHLIX 3HAUYCHUH a0COMIOTHEIE TOTPEITHOCTH CKJIANBIBA-
JOTCH.

3ananue 1.1

MonoTtok nogsecunu Ha ABa guHamomeTpa (¢oTo 1.24). MNorpewHocTb NPAMOro M3MepeHns
CWJbl KaXAbiM U3 HUX paBHa AF = 0,1 H. 3anuwuTe Bec monoTka. M3obpasunte peaynbrar Ha 4Mcno-
BOW OCM.

17
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@®omo 1.24

JleBnIil THHaAMOMeTp TIoKasbiBaeTr F; = (3,3 +0,1) H.
ITpaBerii fUHEAMOMETD ITOKAa3bIBaeT Fy =

IIpubnusurensHblii Bec momoTka P = 6,6 H nubo P =6,4 H.
Onpenenum MHTepPBAJ HA YUCIOBOH OCH.

Hwu:xHsAA rpaHUIa paBHA CYMMe HaMMeHbBIINX 3HAYeHHH MOKasaHUH Kak/A0ro JHHAMOMeTpa:
P,..=3,2+3,1=6,3(H).

Bepxnsasa rpaHuIia paBHa CyMMe HaHOOJIBINNX 3HAYCHUH [IOKA3aHUN TUHAMOMETPOB:
P,..=3,4+3,3=6,7(H).

M300pasuTe pe3yabTaT Ha YHCJIOBOM OCH:

YacTo IPHUXOAUTCH BEIYUTATE USMEPDEeHHbIEe 3HAUYEeHWA.

Hanpumep, B usMepUTeNbHEBIN cocy/ Hamuau Bogy V, = (100 £ 2) M1, a 3aTeM U3 cocya OTIHIN
V,=(60 + 2) ms Bogsl. CKOJIBKO e BOALI OCTAJIOCEH?

Tak xkak V; = (100 + 2) M1, To B UBMepPHTENBHOM IIJIHHIPE MO0 okasaTbes 98 mur. ITockos-
Ky V, = (60 £ 2) M, To OTSIMTE U3 muaHHEAPA MOTVIH B 62 Mu. Takum o6pasoM, B cocy/e OCTANOCH He

mensme 36 ma. Ho moryo 66Tk HanuTo 102 Mi Bogsl, a oTyiaTo 58 M. OcraThes B cocyze GoTbIIe ueM
44 M BoABI HE MOIJIO.

HM3zo6pasum 3T0 HA YKCJIOBOM OCH:

IIpy BEIYMTAHUY U3MEPEHHBIX 3HAUEHWH a0COMIOTHBIE TOTPEIIHOCTH CKIALEIBAIOTCA.
18



Sapanue 1.11
MNonbaysice goro 1.25 n 1.26, namepbTe 06LEM BOAbI B LWIMHAPE U YKAXKUTE ero ¢ y4ETOM no-
rPELLIHOCTW. ,

. a
@Pomo 1.25 Pomo 1.26

@omo 1.25:
@Pomo 1.26:

§2. OnpeneneHne YUCNEHHbIX 3Ha4eHUN PU3NYECKUX BENTUYUH
Ha OCHOBE MNMpPAMbIX U3MEPEHUN

1. NMnoTtHOCTL BelwjecTBa

1.1. AomaluHss NOATrOTOBKA

3apnavue 1.12

CpaBHWTE CPEeaHIoI MIOTHOCTL ChiMy4Kx MPOAYKTOB — CaxapHOro Mecka, Myku, PasimyHbIX
Kpyn.

Macca 06BéM ILmoTHOCTS,

ITponyKTh! ‘
ki VIIaKOBKH, I YIaKOBKH, CM® r/cm®

19



Brisog:

3apnanue 1.13

Monb3ysiCb IMHENKON, U3MEepbTe pasMepbl YakoBKK caxapa-paduHana, CIMBOYHOrO Macna v
onpenenuTe MNIoTHOCTb NMPOAYKTOB.

IInoTHOCTB,

BemecTtBo Macca, r | Paameper, cm O61éM, cM® fien®

Caxap-pacpnﬁa,u

e o[ |&

CiMBOUYHOE MacJio

1.2. AKcnepuMeHTanbHble 3apaHus

3apanue 1.14

OnpepenuTe NIOTHOCTb aNIOMUHKUSA, NOMB3YACh Pe3ynbTaTtaMn U3MEPEHWA, NpeacTaBneHHbIMN
Ha ¢oto 1.27-1.29.

Pomo 1.27 @Domo 1.28

e

domo 1.29

20



ITo dhororpadusam BUIHO:

W3 pomo 1.27 — auamerp nununagpa D= (30+ 1) mm = (3,0 £ 0,1) cMm.

W3 ¢pomo 1.28 — Bricora munungpa h = (49 + 1) mm = (4,9+0,1) cMm.

W3 ¢pomo 1.29 — macca mununapa m = (97,09 +0,01) r.

Tak kak miIoTHOCTE paBHa p = m / V, a Macca U3BeCTHA 110 PE3YJILTATAM IPAMBIX U3MEPEeHMI,
TO HaJI0 PACCUHUTATH 00'bEM IIUIITHHDA:

V=8-h=(nD?/4)"h.

PaccuurbiBaeM 00b€M ¢ IOMOMIBIO KanabKyasaTopa: V = 34,6185 cm®. DTo 3HaueHHe OKPYTIAET-
cs 10 eCATHIX, TAK KaK BCe HBMEPEHHMA NPOBOAUINCE ¢ norpemuocTeio 0,1 cm: V = 34,6 cm®. ILnot-
HOCTH AJIOMUHUA PABHA

p=97,091/34,6 cM®~ 2,8 r/cM®.

3apnanwme 1.15. (Heob6xodumoe o6opydosanue 8o1daém yuumenn.)

Ncnonb3ysa cnocob namepeHns NIoTHOCTU, MPUMEHEHHbLIN B 3aaadun 1.14, onpepenvTe nnoT-
HOCTb CTaNu. '

D, cm h,cm V, em® m,T p, T/ cm®

Sapnaunue 1.16. Fxsamenayuonroe sadarue (npumep 8bLNOLHEHUA ).

IIpuBeaéM BOSMOKHBIN BapUAHT GOPMYIHNPOBKY 3a0aHHA.

@omo 1.30

Mcnonb3ya BeCbl, MEPHbIA LUMNWHAP, CTakaH C BOAOM, NnaTyHHbIA umavHap, cobepuTe akcne-
PUMEHTAJIbHYIO YCTaHOBKY ANS U3MEPEeHWsi NNoTHOCTU natydu. Onpepenute NAOTHOCTb NlaTyHW
(¢poto 1.30). '

21
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B 6naHke OTBETOB:

1) caenaitTe pUCYHOK 3KCNEPUMEHTANLHO YCTAHOBKM AN onpeaeneHs obbéma tena;
2) sanuwute Gopmyny pacyéTta nnoTHOCTH;

3) ykaxuTe pesynbTratbl UBMEPEHUS MACChl TEa U ero 06bLEMA;

4) yKaxknTte 4YnCcrnoBoe 3Ha4YEeHME NNOTHOCTY NaTyHU.
PesynbTathl nU3amMepeHuin npeacraenexsl Ha ¢poro 1.31-1.33.

@Pomo 1.31 | @Domo 1.32

@domo 1.33
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1) Cxema|ycraHoBKW:
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186 bm?

<
Il

%
i

18 emf
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V=186 mu|— 168 Ma + 18 mn

o
L
|

4) |p=x -~ 8,3 F/J:Ma-”»SI/CM

o)

Sapnanue 1.17. Ix3amenayuornHoe 3adanue (camocmoamenbHoe 8blNOJIHEeHUE ).

IIpuBenémM BO3MOKHBIA BapHAHT (DOPMYJIHPOBKHY 3aJaHHA.

Mcnonb3ya BEChl, MEPHbBIW LUNMHAP, CTakaH C BOAOW, METaN/IMYECKMA LMNMHAD, cobepute aKc-
NepUMeEHTaNbHYIO YCTAaHOBKY AN5 UIBMEPEHUs NNOTHOCTU naTtyHu. Onpepenure BeLwecTso, U3 KOTopo-
ro 3roToBMEH METANNNYECKUIA UMANHAP.

B 6naHke OTBETOB:

1) caenaiTe pUCYHOK 3KCNEPUMEHTAILHOM YCTAHOBKW Ans onpeaeneHus obbéma Tena;

2) sanuwunTte hopmyny pacHéra NIOTHOCTH;

3) YKaXUTe pe3ynbTaTbl MU3MepeHnsi MacCbl Tena n ero 0bbéEMa;

4) yKaxkuTe YNCNOBOE 3Ha4YeHUe NNOTHOCTU BewecTsa uMnuHapa.

23



KpaTemii oT4éT

1) Cxema akcneprnmeHTa sHOW YeTaHOBKM:

2) Qopmynbl ans pacyéra:

| V=
3) Pe3ysibratbl M3MEPeHNii:
s 18
V=
4) p=| -

2. XKECTKOCTb NPYXWHbI

2.1. JoMawiHaa NoAroToBKa

3apnanve 1.18

OueHuTe XECTKOCTL NPYXWHbI Kpecna Ha AeTCKon nnow.ap,lce ecnu Macca Manbyuka Tumodes,
cuaswero Ha Hém (¢oro 1.34), pasHa 20 kr.
Wameperusa AIHHEI Hele(OPMHUPOBAHHOMN NPYKUHEI KPEc/ia MOMKHO ONPEAeIUTh [0 ¢gomo 1.35.

HnuHy npy»XuHBEI Kpecja (MJIH eé ciKaTHhe) Iocje TOr0, KAK Ha Kpecje PacmoioKuics Tumo-
theit, MOKHO onIpeieTUTH 110 homo 1.36.

24



Pomo 1.34

W
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/ it

Pomo 1.35

@omo 1.36
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Al
mg
Al

3apnanwue 1.19

Ha ¢poro 1.37 nsobpaxéH 6eameH (NpyxuHHbie Becbl). K HEMy noasecunmn KaHUCTpy C BOOOMN
(¢poro 1.38). Hemy paBHa XECTKOCTb NPYXMHbLI BECOB, €CNK Npasas LKana nporpagymposaHa B Kr,
a nesasa — B pyHTax? :

@Pomo 1.37

@Domo 1.38

Cnoco6 1. .

Macca kaguctpel m = (4,0 + 0,2) kr ~ 4 kr (¢pomo 1.38).

Cuia yOpyrocTy paBHA CHJIe THMKeCTH:

F=mg=4,0xr-9,8H/kr=39,2H~39H.

YanuHeHWe NPYKUHBI OlpefiesideM, N3MEPUB JHHEHKoi paccrosame oT 0 10 4 KI HA OPYKUH-
HBIX Becax (¢pomo 1.39):

|AL|=(21+1) MM =(2,140,1) cm~ 0,021 M (cM. pomo 1.39).

TN O~ oo 2

T T

@Pomo 1.39

26
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Haxomm sécrxoers: k=-= =(39 H)/(0,021 M)—1857( 1/ )

Cnocob 2.

Mo:xHO omnpeneNHuTh XECTKOCTE NPYKHHEL 0e3 BCAKOrO rpysa: 3aueM BooOIie IOABEIIHBATEH
rpys, KOrja InKaja yse mporpajayuposasa’?

HocTaTouso MpocTo U3MEPUTH JUHEHKOH paccTosanue oT mrpuxa «0» mo jgodoro mrpuxa, Ha-
npumep «10 kr» (¢pomo 1.40—-1.41).

OOt oOo~ON I om : -

bttt T OO
8 5o

®domo 1.40 @Pomo 1.41

9ro paccrodnue pasHO (54 + 1) MM =~ 5,4 cm = 0,054 M.
F=mg=10(xr)-9,8(H/ )=98(H).
k=98(H)/0,054(m)~1815(H/ ).

0O6a cocofa 1axwT COIMMOCTABUMEBIE Pe3yJIbTATHI.

3apanue 1.20

3akpenute HaraxHbii LWUHYP, HAaNpUMep Tak, Kak nokasaHo Ha ¢oTo 1.42. lNoaBecbTe K WHYPY
KaHUCTPY C BOAOM Maccom 4 kr (¢poro 1.43). OueHnTe XECTKOCTb LLHYPA.

@omo 1.42

27



domo 1.43

J1MHa HeHarpy:;xeHHOro 06pasna
JIrHa Harpy:KeHHOro 00pasia

¥V nnunenue o6pasma

Macca noaBeIneHHOro rpysa
HécTKoeTh

2.2. 3kcnepuMeHTanNbHbie 3afaHus

3ananue 1.21

Onpenenute XECTKOCTb NPYXUHbLI AMHAMOMETPA C NPeAenoM namepexus S H no ¢gporo 1.44.

S Iy iy

i

@domo 1.44

Uz Qororpadmii BuAHO, YTO yANMHEHHUE OPYMUHEI OT mTpuxa «0» 10 mrpuxa «5 H» pasno
Al=(100+x1) MM ~ 10 cm = 0,1 M.

Kécrrocrs npyxunsl papaa k=F / Al = (5 H) /(0,1 m) = 50 H/M.
3apaHue 1.22

OnpepaenvTe XECTKOCTb NPYXUHbI AMHAMOMETPA C Npeaenom namepexus 1 H no ¢oro 1.45.
28
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®omo 1.45
F=
Al =
k=
3apanue 1.23

Onpegenute XECTKOCTL NPYXUHLI AMHaAMOMETPa C npeaenom naMmepenus 4 H no ¢oro 1.46.

@domo 1.46

Sapnanue 1.24. Jxzamenayuornroe 3adarnue ( npumep 8bLNONIHEHUA ).

Boamoxuas GopMyIMpPOBKa 3aJJaHUs IpUBeIeHa HHKe.

Wcnonb3ys wratns ¢ MydTom 1 Nankoi, NpyxuHy, AMHaMOMETp, IMHENKY 1 ABa rpysa, cobepu-
TE 3KCNEPUMEHTA/IbHYIO YCTAHOBKY OIS UBMEPEHUA XECTKOCTU NpyXuHbl. Onpepennute XecTtkoCTb
NPY>XWHbI, NOABECUB K HEW ABa rpy3a. [lna uamepeHus Beca rpysa BoCrnosib3ynrecs AMHaMOMETPOM.

B 6naHke OTBETOB:

1) coenaidTe pUCyYHOK 3KCNepUMEHTalIbHOM YCTaHOBKM,

2) sanuwmTte hopMyny 4ns pac4eéta XECTKOCTU NPY>XUHBbI;

3) yKaxuTe pesynbTaTthl USMEepPEeHUs Beca rpysa v yaIMHeHUs Npy>XuHbl,

4) 3anUnTe YNCNOBOE 3HAYEHNE XECTKOCTU NPYXNHbI.

IIpy BBIIOJTHEHHH 3TOr0 3aJAHWA MOTYT HCIOJIb30BATHCA NPYKHHBI, NPEACTABIEHHLIE HA
gomo 1.47, a TakKe NPHOGOPHI A U3MEPEHHA KECTKOCTH — IPYKHHA Ha IIKaJe ¢ IeHOH Je/leHus
1 mmM (gpomo 1.48). '

Il1s pacTAKeHHA IPYKUHBI HCIOAb3YIOTCA Ipyasl Maccoi (100 + 2) r passoro Tuna (¢pomo 1.49).
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domo 1.47

®omo 1.49
HUSA XECTKOCTU.

Bapwmanr 1. C ncnons3osasnem npubopa ans uam

HsmepuTenbHad ycTaHOBKA IpHBeAeHa Ha gomo 1.50.

T

mrlm‘t‘u_
_hmluuhml

I lHI]HHfI

“I]Hl
G
mllmi

‘

6 6

Pomo 1.50

W3 pororpaduu BUIHO, YTO IIPH MOABELINBAHUY ABYX rPy30B Maccoii (100 + 2) r npyskuna pac-
TaryJack Ha Al = (4,0 £ 0,1) cm.

Cuna ynpyrocTy paBHa CUJIe THMKECTH:

F,,=0,2kr-9,8m/c*=1,96 H~ 2 H.

ITonesysace 3axkonom I'yvka F = k - Al , HAXOAMM 3KECTKOCTE:

k= (2 H)/(0,04 M) = 50 H/m. |
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Xema |aKCriepuMeHTanbHON yCT

CM '_0 o CM 0
+1| 1
+4-2(— 2 Al
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— mg
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OpMYUIbl 45151 |PacHETa:

E, =mg;

3akoH [yKa

e3yNITaTbl MPSIMbIX UBMEDPEHWN

F| 1,96 Hr2H

yip.

JKECTKOCTL MPYXWMHBI:
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Bapuant 2. OnpeneneHume XECTKOCTM NPYXWHbI HA OCHOBE NPAMOT0 U3MEPEHUA € YANNHEHNUS.

HsmepurensHada yCTaHOBKA IpuBeaeHa Ha ¢pomo 1.51.

domo 1.51

Crauayia He0OXOIMMO U3MEPHUTE AJIUHY HEPACTAHYTOM NIPYIKHUHEL [,.

W3 ¢pomo 1.52 BupnO, uTo [, = (63 + 1) MM ~ 63 MM.

Bynbre BHUMATeNBHEI: YaCTh IPYKHUHLL OT MECTA KPEIUIeHUs KPIOUKA Z0 TOPIA IPY’KHHEI He
AeopMupyeTcsi IpU oABeMIMBaHUH I'py30B. CirefjoBaresHO, 3HaUYeHUE [, = T0 MM HeBepHOe.

ITocne moaBemuBaENA K NPYKHUHE TPEX rpy3oB maccoii (100 + 2) r usmepsaem anuny gedopmu-
POBaHHOH IPYKUHBI:

=142+ 2) MM = 142 mmMm.

domo 1.52

Hrak, npu moiBelIIMBAHUH TPEX IPY30B JeopManus NIpyXHHLI paBHA
Al=1-1,=(142-63) Mmm = T9 Mmm = 0,079 M.

Macca Tpéx rpy3or pagHa m = (300 + 6) r = (0,300 + 0,006) kr = 0,3 kr.
Cuna rakectu F=0,3-9,8 H=~3 H.

Cuiia yopyrocTu paBHa no MozyJtio cuie taxecrn: F, ~3 H.
HeécrrocTs parHa k= (3 H) /(0,079 m) = 38 H/m.
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1) Cxema lycraHOBKU:

DU WD =O

LLLELELt L rpidll

1
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2) Dopmynibl 48 pacyeTa:

Al

0 —
10 —
o, = M 4 —]
13 —
GakoH lNyka |F, . =k-|Al; i
o “ .

T

3) Pe3ynnTtarsk! \ngsMbix MaMepeHmii;

All=142 mm + 63 MM = T9 MM =|0,079 M
m| =300 i1 =|0,8 Kr
F| E0,3xr{9,8H/ ~3H
4] [ei 2P a8/t i
U9 M

3apanme 1.25. (Camocmoamenvroe 8blnosHeHUe N0 pomozpapuin.)

NamepbTe XECTKOCTh NPYXuHblI N2 1 ¢ ncnonb3oBaHmem npubopa ans nccnenosaHus nedop-
maumm (¢poto 1.53-1.54). Macca rpysa 100r.

i

|il|i||||||IIII|HII|||H]Ii|l|llii[il|l|IIHIIIHHEII|||H|||H]

Pomo 1.53 domo 1.54
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KpaTknii oT9éT

_| 1) Cxema |n3amMepUrensrHol yeT. HOB
0= 0
2) Dopmynbl ans | pacyeT s—— =y
F| - A 4
YHP- il B T
3akoH ['yka Fio E 10—— ho——
CcCM CM
s XEcrkacte
k= 1
3) Pesynsrarsi|uamepeHuii
Al e F ‘
4 ' k E

Sapauue 1.26. dxsamenayuonnoe 3adanue (camocmoamensHoe oLnoiHeHue ). Obopydosanue
svLdaém yuumes.

Bosmosxxnasa hopMyIMpOBKa 3ajaHUA IPUBeeHA HUKE.

Mcnonbays Wwratne ¢ MydToii 1 Nankoi, NPyXuHy, AMHaMOMETP, NMHeNnKy 1 aBa rpyaa, cobepu-
T€ SKCMEPUMEHTANbHYIO YCTaHOBKY A1 U3MEPEHUS XECTKOCTM NMpYxXuHbl. OnpegenvTte XECTKOCTb
NPYXWHbI, NOABECHB K Hell [iBa rpysa. [ina uamepeHus Beca rpyaa BOCMo/b3yiTech ANHAMOMETPOM.

B 6naHke oTBETOR:

1) caenaiite pUCyHOK 3KCMEPUMEHTANBHOW YCTAHOBKM;

2) sanuuwnTe dopmyny ans pacyéta XECTKOCTM NPYXUHbI;

3) ykaxkuTe pesynbTathl M\3BMepeHUs BeEca rpy3sa v YUTMHEHUS NPYXUHbI;
4) 3an1LIMTE YUCIOBOE 3HAYEHWNE KECTKOCTU MPYXMHbI.
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Kpartkuii oTgéT

3. BoiTankmusaowan cuna

3.1. JomawuHaa noaroTroBka

3apnanue 1.27
OueHWTE BbITANKMBAIOLLYIO CUiy, ,n,eﬁcmynom,yro B BOOE Ha JeKopaTuBHyIo Basy (¢porto 1.55-1.56).

\\\\ “ﬁ.“\

0

HAUBONb WM 1
NPEREN ~
B3BEIUMEEHIS 10 e

——

3

LIEHA BE/#3HA

6 0,1 KT

@domo 1.55
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@domo 1.56

IIo ¢pomo 1.55 BugHO, YTO BeC Bashl B BO3AyXe paBeH
P,=2,1kr-9,8 H/xkr =21 H.

[Tocse omyckanusa Ba3sl B BOAY eé Bec (¢pomo 1.56) pasen
P,=0,6 kr-9,8 H/kr =6 H.

Fi=P,—P;=15H.

Brrranxkuparomasn cusia pasga F = 15 H.

3.2. 9kcnepuUMeHTanbHbie 3aaaHus

JlaGopaTopHoe 000pynoBanue
Hnsa Beinonaerus 3afanua OI'D Ne 23 mo ucciefoBaHHI apXUMENOBOM CHJIEI HUCIIOJIB3YIOTCHA
HabopEI, coCTaBIeHHbIE U3 000PYAOBaHMS, IPEACTABIEHHOr0 Ha omo 1.57.

L 2
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3anaHue 1.28

M3mepbTe BbiTankMBaoLLYIO CUY, A€ACTBYIOLLYIO Ha uMnuHap N2 3.
BoaMo:xHEIEe H3MEepPUTENbHEIE YCTAHOBKH IIpeAcTaBaeHbl Ha gpomo (1.58—1.59). Bec mumusgpa B

Bo3ayxe — Ha ¢pomo 1.60; Bec nuauHapa B Boge — Ha pomo 1.61.

L

v

domo 1.58

--
: 6. & =
@omo 1.60 domo 1.61
Bec nununaapa B Bosayxe, H |Bec nuausapa B Bojie, H| Buranrkusatomas cuna, H
P, P F=(P,—Py)
0,70 0,42 0,28
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tesio (gpomo 1.62).

F,. =0,28 H.

BBIT.

CpaBHMM H3MepeHHOe 3Ha4YeHUe BEITAJIKMBAIOIIEH CHJIBI C BECOM BOABI, KOTOPYIO BBITECHAET

Domo 1.62
3anoJHUM Tabaumy.
V, — 006sEéM BOZEI B coCy/e,
V, — 00BEM BOAHI B COCY/IE C IIMIHHIPOM.
BriTankupamwoinas cuia O6BéM TeJia, MJI
F,H v, v, V=V,-V,
0,30 180 204 24

Bec BeITeCcHeHHOI BopbI: P,=m, - g

Macca BrerTecHeBHO# BoAbI: m=p, -V = I(J—s) 24(01\:3) =24 r=0,024 kr.
cM

P, ~0,024 (RI‘)*IO(E) =0,24 H — 3HaueHue Beca BHLITECHEHHOMH BOZABI CONOCTABUMO C BBITAJ-
KT

KHWBAIONIeH CUJIOH.

Sananue 1.29. Sxsamenayuontoe 3adanue (npumep 6bLNOJHEHUS NO ¢gomo 1.63-1.64).
Hcnonbayem nuameap Ne 2 u suraMoMerp ¢ npenesom uaMeperns 1 H.

Hmxe npuseieRa Bo3MoKHAS (YOPMYIMPOBKA STOTO 3aJaHHA.

Wcnonbsysi auHamomeTp, ctakaH ¢ Bogow, umnunap N2 2, cobepure 9KCNEepPUMEHTalbHYIO YC-

TaHOBKY N5 onpeaeneHus BbITaNkK1BalowWwen cunbl (Cunsl Apxumeaa), AeACTBYIOWEN Ha LIMIMHAP.
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B 6naHke OTBETOB:

1) caenaiTe pUCYHOK 3KCNEPUMEHTANIbHOM YCTAHOBKM;,

2) 3anuwmnte GopmMyny A1 pacyETa BbITANKMBAIOLLLEN CUNbI;

3) yKaxkuTe pesynbTarsl USMEepeHuil Beca UuaMHapa B BO34yXe U Beca LIMANHAPA B BOAE;
4) 3anvLUMTe YACNEHHOE 3HaYeHMe BLITANKUBAIOLLEHN CUMbI.

Bec munurapa Ne 2 B Bo3gyxe pasen P, = 0,98 H (¢pomo 1.63).
Bec nununaapa Ne 2 B Boge pasen P, = 0,62 H (¢pomo 1.64).
Brrrankusaromas cua pasaa F, = P, — P, = (0,98 - 0,62) H=0,36 H.



[T

I

1

o
o)

1\\'\

e

a o a (7]

pr——

Pomo 1.63 Domo 1.64
Kparknii oraér
1) Cxema ycraHosku: | B BO3JTyXe B/Bojle
= =
B
2) Qopmyis ,q}m acyera: :
Bb Tanmseu%gab guna \F, =P P, j -
3) Pesynktarbl u3aMepeHuii: :
Ne2 "N Ne2
B BO34yXe Boge | BbIT mﬁa;muag
P.H Bi\H cuna -
i ) F,<{B-B,H
0,98 0,62 0,86
4) F, =0,36 H
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Sapanwve 1.30

JK3amenayuornHoe 3adanue (camocmosmenshoe svinonnenue). Obopydosarue evidaém yuu-
menb. :
Hcnonssyem nuauaap Ne 1 u fzuHamMomMerp ¢ npeaenom uamepenus 1 H.
Wcnonb3ys auHamoMeTp, ctakaH ¢ Boaoi, umnunap N2 1, cobepute akCnepuMeHTanbHyio yc-
TaHOBKY /17 ONpenesieHns BbiTAIKMBAKOLWEN CUbl (CUNbI Apxumep,a) OEACTBYIOLLEN HAa LUNUHAP.

B 6naHke oTBETOB:

1) coenavite pPUCYHOK 3KCNEepPUMEHTaNIbHOW YCTaHOBKM;

2) sanuwimnte Gopmyny Ans pacyéra BeITaNKMBAIOLLEH CUNbI;

3) ykaxuTe pesynbTaThl U3MEepeHuii Beca UMAMHAPa B BO3AYXE U BECa UMNMHAPA B BOAE:

4) 3anVLUNTE YUCNEHHOE 3Ha4YEHWUE BbiTANIKUBAIOLLEH CUMbI. ~

Bec munmunaspa Ne 1 B Bosayxe pasen P, = 0,98 H (cm. f;bomo 1.63).-
Bec nununaapa Ne 1 8 Bozte paBen P, = 0,62 H (cM. gpomo 1.64).
Bruirankusaromas cusa papaa F, = P, — P, = (0,98 - 0,62) H= 0,36 H.

4. TpeHue

4.1. JoMaluHaa No4AroToBKa

OcHoBHoI 3aKk0H TpeHus F,, .. = - N, rae N — peakmus oIopsl, i — K03 GUIHeHT TPeHHA,
CKOJIBXKEeHHA. '

N=P=mg.

Hazno npueecTr TesIo B COCTOAHHME PABHOMEPHOTO CKONBIKEHUA. DTa NPOLEAYPa YCIOKHASTCA
TE€M, 4TO IIepeJ 3THM BO3HHKAaeT HEKO0TOpOoe KPHUTHYECKOe COCTOAHHE, a4 TOJBKO IIOTOM TeJI0 HaUYWHAaeT
CKOJIb3HUTHh H JHHAMOMETD IIOKAa3bIBaeT CHIIy TPEeHUA CROJfb?REHPIH.

IIpu m3meperur JUHAMOMETD U TEJO HAZO IepeMelaTh PABHOMEDHO U CJIEIHTH 3a TeM, YTOOEI
JHUHaMOMeTP ObIJI pACIIOJIOMKEH rOPH30HTAILHO.
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3agaHn

MposeanuTe U3MepeHUst CUIbl TAXECTU U CUNbl TPEHUA U ONpeaenuTe, Nojib3yacb rpauKkom,
KO3 OULMEHT TPEHUA.

B kagecTBe ABHIKYIIErocs II0 CTOJY TeJia MCHOJB3YEM KOPOOKY € caxapoM-papuHALOM
(¢pomo 1.65). Harpy:xaeM eé pasHRIMH I'Dy3aMu, H3MepsAeM CHIIY TPeHHA.

domo 1.65

PeayasTaTel HCClIeJOBAHUSA NIPUBEAEHE! B Tabmaune.
Foge H (2z1)H (6+1)H (10t1)H (13+1)H
N,H (10+1)H 30+t 1)H (B0+£1)H (65+1)H
I'pahuk mpuBe€H HA PUCYHKE:!
Froy, H
A
[
/
10H
u= — 0-, 2 ’/
50 H A WL
10
’/
/f
pd
//
pd
5 —
1/
/I
pd
//
0 10 20 30 40 50 60 {1

HPRBHJIB. onpenejaeHuA RO(‘)(I)(I)KIIHBHT& IIpO]IDpIIHOH&JIBHOCTH IIpHA UCCIEeNOBAHUH 3aBHCHMOCTH
Tuna y = kx:

1) PeayibTaThl H3MepEeHHI 0TOOPAXKAIOT HA ILIOCKOCTH (Y, X) C yIETOM IOTPELIHOCTEH.

2) IIpoBoaAT NPAMYIO TaK, 4TOOEI OHA IPOXOAMIA Yepe3 TouKy (0 & uepes Bce «IPAMOYTOJIBHU-
KH» Pe3yJBTATOR U3MEPEeHUN.
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3) Ilpu npoBeneEy NPAMOI HAZO IOJIL30BATHCA IPO3PAYHOiT TuHeHK 0 (Pomo 1.66).
4) Ha npsamoit HaXo#AT «yK00HYIO TOYKY » U [0 6 KOOPAMHATAM HaXOAAT KOah@UIHEHT k.

@omo 1.66

4.2. 3kcnepuMeHTanbHbie 3afaHNa
JlaGoparoproe obopyznoBauue (¢pomo 1.67): AMHAMOMETDHI; OPYCKH; KapeTKa; I'py3skl Maccoi

(100 + 2) r; HanpaBiAloONIHe: JepeBAHHAA, META/LIHYECKAd, TJIACTHKOBAA; MaTePHAJ AJIS U3MEeHeHU
XapakKTepa TPYLIHXCS IOBEPXHOCTEI.

domo 1.67

3apanue 1.32

MamepeHwne cunbl TpeHus 6pycka C Tpems rpy3amu Npu ero ABWXKEHUM No noBepxHOCTK «bap-
xaTHoW» Bymarwu. '

OmeITEI IpeAcTaBIeHb HA oTOrpaduax.
Ha ¢omo 1.68 npusesieHa ycTaHOBKA 10 M3MEDPEHWIO CHUJIBLI TPEHUS Opycka ¢ TpeMsa rpysamu
IPH €ro ABMXKEHUH 110 IOBEPXHOCTH «0apxXaTHOM» OyMaru.
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il it

x Vil

@omo 1.68
Wcnoawssya gpomo (1.69-1.71), onpenennure CUNY TPeHHA IMTOKOA JJIA KAXK 00 cay4dad.

Pomo 1.69

\'\\;.,X\\,\%\\\A\\\;

TR

Pomo 1.71
F

Tp. IOK.

Pomo 1.72

F,

TD.Kp.

IMonw3sysce pomo 1.73, 3aUIIKATE 3HAYECHUE CHJIBI TDEHUA CKOJIBXKEeHHA.
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Domo 1.73

F,

TpP.CK.

3apanve 1.33

Mo pesynbTatam BhINONHEHWs NpeabiayLero 3agaHuns (3agaHve 1.32) onpepenvte Koapdu-
LUMEHT TPEeHMA CKOJIbXeHUA Aepesa no «6apxaTHoi» Gymare.

ST T Bec 6pycka, | Bec kaxjaoro Cuna KoapdumnuenT
CKOJIbYKEeHHs,
H H rpysa, H TaAecTH, H TPEHHS
100r
0.6 1,0H
3apanue 1.34

WUamepbTe cuny TpeHns mexay 6pyckoM 1 HarnpaBnsioLLe, KOTOpPbIE UMEIOTCS B BallleM pac-
NOPSXEHUN.

OmnpegennuTe KO3(DPULUEHT TPDEHNA CKONBLIKEHHUS.

Cuna tpenus O6mmii Bec 6pycka m Bcex|  KoadduumenT
CKOJIbYKEeHUA HMCIONB3YEMBIX I'PY30B TPEeHUS
Sanaunue 1.35

WamepbTe cuny TpeHnst mexay GpyckoM, MMEIOLLMMCA B BaLLEM PacriopskKeHWUM, U NMOBEPXHO-
CTblO CTONA.

OnpenenuTe K03 GHUINEHT TPEHUS CKONBKEHHUA.

-Cuna TpeHus O0mumit Bec Opycka U Beex Koaddunuenr
CKOJILYKEeHUS HCIIOJIb3YEMBIX TPY30B TpeHudA

Sapanue 1.36. Sk3amMeHaLMOHHOE 3aaaHne (MPUMED BHINOJHEHNS M0 ¢ororpaguam).

Mcnonb3ya Kapetky C KpPIoukoM, AUHAMOMETP, [1Ba rpysa, HanpasnsaoLLyI0 peiky, cobepute
SKCNEPUMEHTANIbHYIO YCTAHOBKY ANl U3MepeHUs KoaddpuumeHTa TpeHUs CKONbXEHUs MEXAy KapeT-
KOW M NOBEPXHOCTLIO PeiKM.

B 6bnaHke oTBETOB:

1) caenaiTe pUCYHOK 3KCNEPUMEHTANIbHON YCTaHOBKM;

2) sanuwnte popmyny Ans pacqéTa KoapPULMEHTA TPEHUS CKONBXEHUS

3) ykaxuTe pesynbTaTbl U3MEPEHUS BECA KAPETKM C FPy3aMi U CUAbI TPDEHWUS CKONBXEHUS npu
OBWXEHWW KapeTkuy C rpy3ammn no NoBEpPXHOCTU PEKU;

4) 3anuLuMTe YMCNOBOE 3HaYeHUe KOIDDULUMEHTA TPEHNSA CKONBXEHUS.
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ObopynoBaHue npeacrasiaeHo Ha pomo 1.74.

Pomo 1.74
Cnoco6 1. Ecmu Macchl IDY30B U3BECTHEI, H3MepsAeM TOJILKO BeC KAPeTK.

a
Pomo 1.75
Macca KaI0ro u3 rpy30B:
my=100r=0,1 kr.
Bec kaxpgoro rpysa pases P, =1 H.
Hamepsem Bec kaperku (gomo 1.75):
P.=1,0H.
O61muii Bec pases P, = 3 H.
Cnoco6 2. Ecau mMacchl TPy30B MBBECTHEI, H3MepseM OOIMil BeC KADETKH M ABYX TIDY30B
(¢pomo 1.76).

domo 1.76
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IlenecooGpas3Ho MOJIB30BATHCA BTOPHIM cIocoGoM: mpoime, o0xoxuMcsa 0e3 BBIYMCJIEHHUH, IIO-

IPEeIIHOCTE H3MepeHus MeHbIne: P =3 H.
HNamepsiem cuny taru (¢pomo 1.77). OHa paBHa cHJle TDEHUA CKONBIKEHU.

F__=0,62H .

TATH

B, =u-N, rae N=P=mg.

THAT'H
—a

Brosxespema F, =F_ —=p= =

KosddHIHEeHT TPeHKUA pPaBeH
p=(0,62H)/(3,0H)=0,21~0,2.
KpaTkuit oT9éT

W

HTas b@ﬁ YGTaHOBKHK:

1) C,fer%da SKCTIEDHM!

AN
v mg
12y ELL =F
Fl. =LLN:N=1’—mg:>FT, Y e

4} H:U,Odzc,z

Bapanue 1.37. Fxsanenayuonroe sadanue (camocmoamenvroe evinoanernue ). O6opydosarue
npedocmasasemea yiumesnem.

TexcT 3aJaHHA MOMKeT OBITH CJIeAYIOIIM.

Wcrnonb3ys 6pycoK C KPIOYKOM, AMHAMOMETP, TPWU rpy3a, Hanpasnsaiollylo peiiky, cobepute
3KCNEPUMEHTAIbHYIO YCTAHOBKY A8 U3MepeHus KOapdUUMEHTA TPEHUS CKONbXEHWS Mexay 6py-
CKOM W MOBEPXHOCTBIO PENKU.

B 6naHke OTBETOB:

1) caenainTe pUCYHOK 3KCNEPUMEHTANIbHON YCTAHOBKM;

2) sanuwimte Gopmyny ans pacyéta KoapPuuMeHTa TPEHUS CKONbXEHWUS;
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3) ykaxuTte pesynbTaTthl U3MEPEHUS Beca Gpycka C rpy3amMu U CU/ibl TPDEHUSI CKOJIBXEHUS NPU
ABVXEHUM Bpycka C rpy3amu rno NOBEPXHOCTU PEKH;

4) 3anuLunTe YNCNoBOE 3Ha4YeHne KO3hOUUNEHTa TPEHUS CKONBXEHWS.

s ws

T

5. Pabora cun

JKcHepUMeHTa/TbHbIE 38/IaHUA 110 OTIPe/ie/IeHHIO PabOTHI CHJI Ha DK3aMeHe JIeJIATCA Ha JIBe IPYIIIbL.

IlepBas rpynna — 3To paboTa CHJI IIPH PABHOMEDPHOM HEePEMEIeHHH Tejia 10 TOPHU30HTAJIbHOMN
[IOBEPXHOCTH IO JeificTBHeM CHJIBbI TATH. IIpU 5TOM CHJIOH TATH ABAAETCS CHJIA YIPYTOCTH IPYKUHEL
IUHAMOMETPA. '

Bropasa rpynna — sTo paboTta cuJI IpH pABHOMEPHOM MOABEME ¢ UCII0JIB30BAHNEM BJIOKOB.

SapaHua ﬂ8980ﬁ rpynnsi

5.1. QomalwHA" NOArOTOBKa

IIycTs Telo pABHOMEDPHO IEPEMEIAeTCA M0 NOPH30HTAJILHON NOBEPXHOCTH IO AeHCTBHEM CH-
JIBI TATH AHHaAMOMeTpa. Takoe IBUKeHUe BOZMOXKHO, €CJIM CHJIA TATH YPABHOBEIIHBAETCA CHUJION Tpe-
HUSA CKOJbKEHHU (CM. puc.).
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AN
v =const

Froo. ) Frarg . T T3
« %y///AFm‘ o MAAA

. v -FTSI)K.

ITycrs Teo mepeMecTUIOCH HA PACCTOAHUE S,
ITpu Takom nepememenuu pabora cna N u Frax, PaBHA HYJIIO, TAK KaK OHM NePIeHUKYJIADHBI
CKOPOCTH ABHKEHHH.

Cma TATE cOBepIIAET IOJOKHTENbHYI0 pabory: A,,,, = F,,., * §, a CHJIa TPeHUA — OTPHIATeb-
mHyio: A, =-F s.

3apanue 1.38

Onpepenexve paboTbl CUN TAMM U TPEHUA NPU NEPEMELLEHNM NO NOBEPXHOCTU CTONA KOPOoOKK
caxapa-paduHaga, Ha KOTOPOI pacrnosioXeHa KaHUcTpa C BoAoi, Ha pacctosHue s = 30 cm
(pomo 1.78, a).

H3amepsiem cHIy TATH M PaBHYIO e 110 MOAYJII0 cuily Tpesuda F,, = 15 H (¢pomo 1.78, 6).

domo 1.78

Pa6ora cunsl Taru pasaa A, = 15H - 0,3 m=4,5 [Ix.
Pa6ora cuibl Tperus pasHa Ag,, =—15H - 0,3 m =—4,5 [Ix. ~

HMs3mepaTs paccTodgHMe § HeT HeobxXoauMocTH. JTa BeIHUYNHA YKAa3aHAa B 3aJIaHUH.

3apanue 1.39

PaamecTtuTte Ha kopobke C caxapoM OBYXKUIOrPaMMOBLIA NakeT MykW W Onpeaenvute Moaynb
paboTbl CUN TAMM WU TPEHUS, KOTOPasi COBEpLUAEeTCA Npu nepemelleHnn Ha 0,5 m.

5=0,6mMm F.H - P H |A |, D
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5.2. 3kcnepumMeHTanbHbie 3afaHUA

Sapanue 1.40. Fxzamenayuonnoe 3adanue ( npUMeEp 8blNOJHEHUA ).

Mcnonb3ya kapeTky C KpPIOYKOM, AMHAMOMETP, ABa rpy3a, HanpaeBnsiowyilo peiky, cobepute
3KCNEPUMEHTANBHYIO YCTAHOBKY ANA U3MepeHus paboTbl CUMbl TPEHUA CKONBXEHUA NPU- ABUXEHUU
KapeTKu C rpy3amMu no NoBepxHOCTU PENKK Ha paccTosiHue B 40 cm.

B 6naHke OTBETOB:

1) caenanTe PUCYHOK 3KCMEepUMEeHTanbHOW YCTaHOBKN,

2) sanuwmTe popmyny ans paciérta paboTsl CUSlbl TDEHWUA CKOJbXEHWS,

3) ykaxuTe pesynbTaTbl UIBMEPEHUA MOAYNS NepeMeLLeHNs KapeTkn C rpy3amMm U Cuibl TPEHUA
CKONbXEHWA NPY ABUXEeHUW KaPETKW C rpy3amMm rno noBepxHocTu peiku;

4) 3anULInTe YACNOBOE 3HaYeHue paboTbl CUJIbl TPEHMSA CKOSIBXEHUS.

HWsmepurenbHaa yCTAHOBKA IMpecTaBieHa Ha ¢pomo 1.79.

2 3538 37 38
I ———————
Pomo 1.79 Pomo 1.80
W3 gpomo 1.80 BEAHO, YTO CHJIA TATH IMHAMOMETDA PaBHA
Feare = Fopy, = 0,62 H.

Cuna Tpenusa F,, o MOAYJIIO TAKAadA Ke.
Pa6oTa cujIbl TPeHUA [IPH epeMeriesud Ha paccrosane s = 0,40 m pasHa Ay, = —0,52H-0,4 M =

= -0,21 .

KpaTkuit oT4éT

1) CxeMma |aKCrnepyMEHTaIbHON yGTaHOBKH:

AN
[2)
j,rp‘ Fmam _ T T T T 1 L L | |,
< —
ymg

2) Qopmyna ons pacqéTa paGOTHI CuIbl TDEHMS:

™. L2

3) Pesynsrarsl uswenﬁmﬁ:

F'ram FU,pbz P'_'I'

4) A, =-0,52H-0,4 m= 0,21 ix
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SapaHvs BTOPO# rpynnbi

5.3. lomawuHnas noaroToeka
Onpenenum MexaHWYecKyi0 paboTy mpu mogbéMe Irpysa ¢ HCIOIL30BAHHEM HEIOABHIKHOTO W
IIOABHKHOrO 6/10KOB. BIIOK MO HO HaiiTH, HaIpUMep, B IPOCTeHIIeM CIIOPTHBHOM yCTPOHCTEE.

Sapanmue 1.41

Onpenenvum paboTy, cosepluaemyio Cunamm ynpyrocTi, Npu paBHOMEPHOM NOALEME KaHUCT-
Pbl C BOAOW NPY NOMOLLUM HENoABMXHOro 651oka Ha BeicoTy h = 0,5 M (¢poTo 1.81).

@domo 1.81

W3 pomo 1.81, 6 BUHO, 4TO CHIIA YIPYTOCTH BeDEBKY PaBHA

¥y =30 H.

Paccunraiite paGoTy 570 CHIIEI IPU IOABEME KAHUCTPHI HA BEICOTY h = 0,5 M.
A=F __-h

yop.

A=30H-0,5m=15x

5.4. 9kcnepuMeHTanbHbie 3aaHUS

IIpy BHINOJHEHUH SKCTIEPUMEHTAIBLHOrO 3aJaHUA HA DK3AMEHE MCIIONb3YeTCs ciaenymoniee 060-
pyzoBanue (¢pomo 1.82): mratus ¢ MydTOR W NANKOM; GIOKH MONBHXMKHEIH HeIIOJABHMXHKIN; Habop
rpysos maccoi 100 r; xsuaamomerp.

2 q - . 4
= ruu‘mrﬂmlﬂmwlummmnv.

Domo 1.82
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3apanue 1.42

C vcnonb30oBaHMeM HernoaBuXkHoro 6noka Ha BeicoTy h = 20 CM paBHOMEpPHO NMOAHUMAIOT Ye-
Toipe rpy3a. Onpegenure padory.

Bec 4eTHIpéX IPY30B MOKHO HaiiTH, IPOCTO CJIOKHB MX Beca. Bec xaxjoro rpysa pasex 1 H.
CiemoBaTebHO, BEC UeTHIPEX IPy30B paBeH P =4 H.

HsMepuTeTbHAA YCTAHOBKA IO MOALEMY IPY30B IIpeAcTaBieHa Ha ¢pomo 1.83, a.

[Tpu HemOABMKHOM IPy3e JuHaMOMeTp nokaseisaer F, ;= 3,9 H (¢pomo 1.83, 6).

IIpu paBHOMEPHOM MOABEMeE ciiia ynpyrocru passa F , = 4,2 H (dpomo 1.84).

a

Pomo 1.83 Pomo 1.84

91y 3HAYEHUS PA3IHYHBI, IOTOMY 4YTO IIPU ITOABEMe rPy3a BOSHHKAET CHJIA TPeHUsd.

Ecau nogEuMaTs HeGoabn1o0i rpys, Hanpumep (1+2) H, To cuna TpeEus He 00HAPYKUBAETCH.

[Ipy’kuHA AUHAMOMETDA ¥ TPY3 IPU MOAbEME ¢ IOMOMILIO HENIOABMIKHOTO 6II0KA NIePeMenaoT-
¢ Ha OMHAKOBOE PACCTOAHHE, ITO PACCTOSHUE HET HEOOXOAMMOCTH U3MepATh. OHO ZaHO B YCIOBUH.

B nanHOM 3afiaHuu YKasaHo, 9To i = 0,2 M.

CaenoBaTesibHO, paboTa CHIIBI YIIPYTOCTH paBHA

A=F,,-h=4,2H-0,2m=0,84 [Tx.

Kpatkuii oT4éT

1) Ckema |akcrnepumenTansHoi
yeTaHo VKM.‘

2) ®opmyna pdbaTsl:

a0

3)| Pesynbratsl namepeHn

F | =4,2 H

Passiudue] B Hugnernbix 3Hayenmsix | Fiay | v Fynp.

—
F THHE.

4) lA+42H -0,2m=0,84 I
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3ananue 1.43. Sxsamenayuonnoe 3adanue (CamocmoameibHoe bLnoIHEHUE ). Obopydosanue
svidaémcesn yuumenem.

Mcnoneays wratme ¢ MyQdToid, HENOABWMXHbINA BNOK, HATL, TPU rPy3a 1 AnHamomeTp, cobepute
SKCNEPUMEHTANIbHYIO YCTaHOBKY ANs udMepeHus paboTbl CUMbl YNPYroCTH NPU PABHOMEPHOM MOABLE-
Me rpy308B C UCMo/b30BaHNeM HenoasuxHoro 6noka. Onpegenvte paboTy, CoBEpLUAEMYIO CUOI Y-
PYrocTi Npu Noab&Me rpy308 Ha BbicoTy 20 M. '

B 6naHke oTBETOB:

1) coenaitte pUCyHOK 3KCNEePUMEHTaNIbHOM YCTAHOBKM;

2) sanuwmTe hopMyny Anst pacyETa paboThl CUMbI YIPYrOCTy;

3) YKaxuTe pesysibTaTbl NPsiMbIX U3MEPEHUiA CUNbI YNPYroCTU U MYTU;

4) 3anuLIMTe YMCNOBOE 3HaYeHne PaboThl CUAbl YNPYrocTHu.

Kpatkwuii oTuér

1)|Cxema pKCnepumeHTasibHOM| yoTaHOBKU:

2)| dopmyna|paborsi:

v -
A = T \
¥ elepd
3)| Pesynbratsl MamepeHuii: : i
F..H | F |.H ]

|| v

4) A=
3apanue 1.44

Onpepnenute paboTy, KOTopyio coBepluaeT cuna yNpyroctv npu nogbeémMe TPEX rpy3os Ha Bbi-
coty h =20 cM C UCNONb30BaHWEM NOABUXHOIO BN10Ka.

O6muit Bec mogEMMaeMoro rpysa (¢ 6:;10k0M) pasen P = 3,2 H (¢pomo 1.85).
Cuna ynpyrocTu npyXuHbl AHHAMOMETPA IPH paBHOMEpHOM noxséme pasna F, . = 1,6 H (¢o-
mo 1.86).

52



@®omo 1.85 ®omo 1.86

IIpu npoBejeHUN SKCIIEPUMEHTA BaXKHO, YTOOBI HUTh M JUHAMOMETP ObLIH BepTUKAIBHEL. Eciu
370 TpebOBaHHe He BEIMOJIHUTE, TO CHJIA YIIPYTrOCTH yBeanuuBaercs (¢pomo 1.87).

@omo 1.87
IIpu noxséme rpysa Ha h = 0,2 M fuHAMOMETD BMECTe C HATHIO nepeMemaerca Hal=2h =0,4 M

(cMm. puc.).
AN

2h

PaGora cuisl ynpyrocta paBsa Apy,, = 1,6 H- 0,4 m = 0,64 [x. .
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1) Cxema 3KCrnepmmeHTarbHOM YGTaHOBKN:

2) Popmyna pabaorel:

‘4JI}K

A=F. A=1,6H{0,4m =10,
3) Pe3ynnrarsi| M3MepeHusi:
N I D 2 n
yap.? EaEIE = gy 1
[ 16 3,2 0/4

4) A=1,6H-0,4 m|= 0,64 J]x

3apnanue 1.45. xzamenayuonnoe sadanue (camocmosmenvHoe 8bLnoJiHeHUE). Oﬁopyaosauue
sbldaémes yiumenem.

Mcnonbaysa witatms ¢ Myqnoﬁ, NOABWXHbBIA GNOK, HATb, ABa rpy3a U AuHamomeTp, cobepuTe
SKCNEPUMEHTANbHYIO YCTAHOBKY AN U3MepeHusi paboTel Cusibl YNPYroCTU Npu noabéme rpysa C uc-
nonb3oBaHneM noasuxHoro 6noka. Onpeaenute pa6oTy, COBEpLLAEMYIO CUNOIA ynpyrocTtu npu noab-
€éme rpy3oB Ha BeicoTy 10 cm.

B 6naHke oTBETOB:

1) coenaiiTe pUCYHOK 3KCNEPUMEHTANLHOM YCTAHOBKY:
2) sannwuTte hopmyny ans pacyéta paboTbi Cusbl YNpyrocTu;
3) ykaxure pesynbTaThl NPsiMbiX N3MEepeHUiA CUMbl yNpyrocTut u nyTu;

4) 3annwinTe YUCNoBoe 3HavyeHue paboTbl CUNbI YyNpyrocTu.
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TN
1) Cxema|skcrniepUMeHTafbHOK YCTAHOBKN:
2) Bopmynia pabaTey:
s,
3)| Peaynbrars! M3MEPEHWIA:
] " E P 2h. M 1 -
vap.? : & v
|4k CH
! l
1 |

6. YcnoBusi paBHOBECUS pbivara

6.1. lomawuHaa NOAroTOBKa

3apnanwve 1.46
Tpw apyra — Bnaa, uma n TuMyp — pelunnv oLeHuTs Bec Bnaaa ¢ ucnons3osaHvem kavenei
(¢poTo 1.88) BLICOTOI 145 CM (NOA BLICOTOW Kadeneln nogpasymesaeTcs LIMHa Lene, K KOTOpbiM
NPUKpPenneHo cuaeHbe). Kak oHu aTto caenann? _
Pocr Bnaza xak pas paseH 145 cm. Biag Beran Ha cuieHbe Kadeneit (pomo 1.89), a [luma npu-
LemnI K CHAeHbI0 guHamMoMeTp (pomo 1.90, a) u orriaonun kadenan Ha 60 cm. Ilokazanusa puHaMOMeT-
pa — =Ha ¢pomo 1.90, 6.

e

®domo 1.88 domo 1.89
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Domo 1.90

Tumyp namepus Bce HeobxoaMMEbIe paccToanus: d, = 30 cM, d; =130 cm™ (cM. puc.).
3anuiuTe ycJIoBHe paBHOBecHs «Biaja B OTKIIOHEHHOM COCTOSHHN» U OIIpeNesIuTe ero Bec.

d, =130 cm

1,3

Otger: P =88 H.T’s—“—zsso H.

?



- 6.2. 3kcnepumMmeHTanbHble 3aAaHUA

JlaGopaTopHoe o60opyoBaHMe OpejcTaBIeHo Ha gpomo 1.91.

Bomo 1.91 | Pomo 1.92

O6paTuTe BHUMaHNe Ha AONOJHATEILHYIO My()Ty — OHA yJAep:KHBaeT pbluar npu cGopke uame-
pUTEeNbHON YCTAHOBKH. ‘

3apnauue 1.47 (BbinonHeHue no Gororpapuam).

Ha ¢oto 1.92 npeacrasneHa uamepuTenbHas yCTaHOBKa Mo UCCNeaA0BaHuIo PaBHOBECKA pbidara.

Mo ¢poTo 1.93 MOXHO ONPeaenuUTb TOYKM MPUNOXKEHWS CUN U NOKa3aHUsa AMHamMmomeTpa.

Onpepenurte Cuiy HaTAXKEHUA HUTU.

a 6 8
Pomo 1.93

1) BhinoIHUTE PHCYHOK, HA KOTOPOM M306pa3uTe BCce CHJIBI (CM. pHC.).
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np. AHH.
yip Fyirp HHTH
15
20 y15 10 5 0 5 10
h
P,
2) 3anomHuTe TabNAMITY.
MowmenTs cuit, H - em
Ilneuwn cuur, = -
Cuner, H on IO 9acoBOil [IPOTHUB YacoBOit
CTpeJIKe CTPEJIKHU
P,=1H 17 cm (1:17)H-cm
F YTp. AHH ==
F oop e = (Fopp. " 10) H - cm
P,=
CyMMa MOMEHTOB

3) SanummuTe yca0BHe DABHOBECHS phIYara.

4) BeryucianTe CHIY YIPYTOCTH HUTH.

Orger: 5,2 H.

Sapanve 1.48. 9xszamenayuonnoe sadanue ( npumep 6biNOLHEHUS ).

3azianue MOMKeT GBITh CIIeAYIOMEro CoOqePKAHU:

Mcnone3ya poiyar, Tpu rpyaa, WTaTmMe 1 AvHamomeTp, cobepute yCTaHOBKY 18 MCCNeqoBaHus
pasHoBecHs peidara. Tpu rpysa noaseckTe CieBa OT OCU BPaLLEeHWUs puiyara cnegyowmm obpasom:
ABa rpysa Ha pacCcTofHMKM 6 CM 1 OAUH rPy3 Ha PacCTOSHUKM 12 CM OT OCH. Onpenenvte MOMEHT cunbl,
KOTOPYIO HEOOXOAMMO NPUNOXUTL K MPaBOMY KOHLYY pblyara Ha paccTosiHum 6 cM OT ocKm BpalleHus
pbl4ara Ans Toro, 4ToObl OH OCTaBasICsA B PABHOBECWM B FOPU30HTASIBHOM NONIOXEHUN.

B 6naHke oTBETOB:

1) 3apucyiiTe cxemy aKCnepuMeHTanbHOM YCTaHOBKW,

2) sanuwmTe Gopmyny ANs pacyéTa MOMEHTA CUTbI:

3) yKaxuTe pe3ynbTaTbl U3MepeHuii NPUNOXeHHOM CUbl 1 ONWHBI Neya;

4) 3anLnTe YUCNOBOE 3HAYEeHUE MOMEHTA CUJbI.

UsMepurenbHas YCTAHOBKA ImpejcTaBieHa Ha ¢pomo 1.94.

MowmenT cunsl F pasen: M = F - L, rae L — mj1e4o cHIHL.

MoMmeHT CHIIBI YIPYTOCTH NpPYKUHBI AUHAMOMETDA PABEH (mo moxy0) cyMMe MOMEHTOB TPy-
30B, KOTOPEIE PACIIOJIOMKEHEL CJIEBA OT OCH BPAIeHHs.
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Hajiném sty cymmy.
M=M,+M,=2H-6cm+1H-12cm=24H:-cm=0,24 H- ™.

Tax KaK peIYar HAXOAWUTCA B PABHOBECHH, MOMEHT CHJILI yIIPYTOCTH NPy KUHLI paseHE M = 0,24 H - M.

domo 1.94

Cropee Bcero, sKCIepT Ha 9K3aMeHe He OLeHUT TaKoe BHIMOJHEHNe 3a/jaHuA Ha 4 6ayia, Tak Kak
TIOJIyYeHHe OTBeTa He CBA3AHO ¢ M3MEPEHHAMM, eT0 MOXKHO IOJIYYHUTh, He cODUpPas 3TOl YCTAHOBKH M He
npoBoas usmepenuii. (He cieayer oKuaaTh, 4TO 9KCIEPT BAC MOXBAJIUT, CKa3aB: «KaKOH MOJoOZen, OT-
BeTHJI Ha honpoc SKCIEPHMEHTAJBLHOTO 3aJaHusd, HIUEro He U3Mepssi», U IOCTaBUT 4 Oaina.)

Y0 HYXKHO clejaTh?

1) MoskHO onpeie/INTh BeJIMYUHY CHJILI M CPABHHTH IOKa3aHNA JHHAMOMETDA C Pe3yIbTATaAMH
BeluncaeHuii. CoBmajeHne PacuYéToB CHILI C MOKA3aHUAMH M OygeT 03HAYaTh, YTO MOMEHT HalJeH
BEpHO. '

Cua yopyrocTH Opy»XUHEI fHHaMomeTpa pasHa: F = M/L
F=(0,24H" ™) /(0,06 m) =4 H.

CpaBHHM 3TO 3Ha4YeHHe C I[IOKaszaHueMm pAuHamomerpa (¢gomo 1.94). Mer BHAUM, YTO
F . = (3,91 0,1) H. B npefenax norpensocTy 3HaYeHUA CHJIBI F cOBIIaaoT.

CrnenoBaTenbHO, H3MEPEHHA JOCTOBEPHBI M MOMEHT HAWAEH BEPHO.

2) MoKHO IOCTYIIUTE H Mo-ApyromMy. IIpamMo OTBETHTEH Ha BOIIPOC: IO naMepeHHouy 3HAYEHHUI
cHILI HaiiTh eé momenT M =(3,9-0,06)H-m= 0,23 H - ™.

OTrnuyne 2TOro 3HAYEHHS OT CYMMEI MOMEHTOB I'DY30B PABHO
(0,24-0,23) H-m=0,01 H- ™.
Paszanna cocrasaser scero (0,01 / 0,23) - 100% =5%. :
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KpaTkuit oTuéT

1) CxemMa 3KCnepuMeHTanbHOW yCTaHOBKML
[
0
|| |- 3,9H
F,
2] Fo. 1
[
) [ Popmyna an pacyéra Momerta cub. M=F-
T MORY/L GUllbl
[ 1 npaeyo cunbl
3) |Pe3ynbtatel u3MepeHnii:
P H P, H .. H I, 3
2/0 1,0 3,9 0,06
4) MoMeHT Gusibl yrpyrocTv| paseH
= ) ME=3,9H-0,06 M~ 0,28 H -

Sapauwue 1.49. Sxzamenayuornoe sadanue (CamocmoamenvHoe 8biNOLHEHUE ). O6opydosarue
evldaémesn yuumenem.

WMcnonb3ys peiyar, Tpu rpysa, WraTMs U AMHAMOMETP, COGEPUTE YCTAHOBKY AM UCCNEN0BaHUS
paBHOBeCUs pblyara. Tpu rpysa noaseckTe CrieBa OT OCU BPAaLLEHUs pblyara Cneayiowmm o6pasom:
ABa rpy3a Ha pacctosiium 12 CM 1 0auH rpy3 Ha paccTosiHMK 6 CM OT ocu. OnpeaennuTe MOMEHT CUSbI,
KOTOPYIO HEOOXOANMO MPUNIOXMUTL K MPaBOMY KOHLYY pblyara Ha paccTosiHUM 12 CM OT OCM BpaLLEeHUs!
pbi4ara ana Toro, 4ToBbl OH OCTaBasCsA B PABHOBECUM B FOPU3OHTA/IbHOM NONOXEHUN.

B 6naHke oTBeTOB:

1) 3apuUCyinTe CxemMy aKCNepUMEeHTaNbHON YCTAaHOBKM;

2) 3anuwmte GopMyny Ana pacyérta MOMEHTa CUNbI;

3) yKaxuTe pe3ynstaTtbl U3MEepPEeHU NPUIOXEHHOW CUMbI U ASIUHBI NNeYa;
4) 3anuumnTe YUCNOBOE 3HAYEHUE MOMEHTA CUJbI.
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KpaTtkuii oTuér

1) |CxeMa uamepurensHoN YGTaHOBKM:

gy [T

2) \|bopmyna gang pacyéra MoMeHTa Guilbl.

3) |Pe3ynbT1athbi M3MepeHunii:

4) MoMeHT cunbl F paBeH;

7. UccnepoBaHue 3aBucCMMOCTe mexay pusnieckuMmm BeIM4MHamMmm

7.1. UccnepgoBaHue U3BeCTHbIX 3aKOHOMEPHOCTEeN

DKcnepruMeHTAJIBHEIE 3aJaHUA, IIPHU BLITTOJITHEHUHU KOTOPHIX HEOOXOZMMO Ha DK3aMeHe IPOBECTH
HCeaeJOBaHUe 3aBUCHMOCTEH MeKy hr3nyecKUMH BeIHYUHAMH, Je/IATCA Ha JBa THIIA.

B 3alaHHAX nepeozo muna UCCJAeAyITCH yixe H3BeCTHBIEe BAM 3aKOHOMEPDHOCTH.

IIEHHOCTL TAKHX HCCJIE,D;OB&HHI?I 3arkJjapoyaerTcd B TOM, UTO OHH NO3BOJAKT U3MEPHUTE NMOCTOAH-
HEIe IapaMeTphl, XapaKTepuU3yIolue 3Ty 3asucumMocTu. Hanpumep, A1A U3MepeEnA KECTKOCTH 1Py~
JKMHBI He0OX0AMMO MCCIeJ0BATH 3aBUCHMOCTE €€ YAJNHEeHHA OT IPUJI0MKEeHHO! CHJIBI, KOTOpasd ypas-
HOBeIIIMBAeT CHJIy ympyroctH. [IpoBefda Takoe HccjefoBaHHEe, BBl MOKeTe He TOJIBKO H3MEDPHUTH
JKECTKOCTE IIPYsKWHEL, HO ¥ BEIACHUTh, OT Yero OHA 3aBHUCHT.

3apnaxnue 1.50

BbISiCHUTE, BO CKOMLKO Pa3 U3MEHUTCS XECTKOCTb NPYXWUHbI, ECNY €€ /INHA YMEHbLUUTCA B ABa
pasa. ’

CHauaJa K IpYsKAHE IIOABECHIH ABa rpysa (¢pomo 1.95). ITos0BUHY NPYKUHEI 3a(QUKCHPOBAIN
cKOOKOH, U3rOTOBJIEHHOH U3 CKpenKH (gpomo 1.96), 1 3aTeM BHOBB IIOJBECHJIHU Te e JBa Irpyaa (¢pomo
1.97). Kax u3MeHHIACh KECTKOCTE IPYKHUHEBL B BO CKOJIBKO pa3?
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domo 1.96 Pomo 1.97

Coruacno sakony I'vka F = k - x, rae B — KécTKOCTb npy.uHEl. B nepsom cayuae F = 2 H,
x#4cm=0,04Mm. E=F/x=2H/0,04m=50H.

Bo Bropom ciyyae F=2H, x=2cm=0,02m. k=F/x=2H/0,02 m= 100 H.

Orger: HécTKOCTE IPYKUHBI yBeIMIUIAcCh B 2 pasa.

Bes mpeiBapUTeNILHOTO HCCIENOBAHNS HEIb3s U3MEPATH BeJIMYMHLI, KOTOPEIE XapaKTepHuayoT
JaHHOE ABJIeHHE HJIH IIPOIece.

Hampumep, He npoBeAs npeABapUTENLHOIO MCCIEAOBAHUA AedOpMANUy Pe3HHOBOTO 06pasIa,
BBl U3MEPHJIM €ro KECTKOCTD I10 AaHAJIOTHH C IPYXKUHOM, cuuras, uTo AeopManud TOAUUHAETCHA 3a-
KoHy I'yka. A Be/ib B 5TOM HeJIb3sA OBITH YBEPEHHEIM, He TPOBeAS MCCJIeJOBAHAA PESUHOBOI'0 oOpasma.

Sapanue 1.51
WccneposaHune gedopmaumm pe3anHoBOro LHypa.

WNamepbTe anuHy HeaedopMrMpoOBaHHOTrO Pe3nHoBoro obpaaua (¢oro 1 .98).

R a N e e

@Pomo 1.98 domo 1.99

WamepbTe yAJMHEHHe DE3MHOBOTO 00pasia OPH HOABEIIMBAHMYU OLHOTO rpysa Maccoii 100 r
(gpomo 1.99) u onpegenuTe MECTKOCTS.
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3arem moABechTe K 00pasiy emé oams rpys maccoil 100 r ¥ cHOBa M3MepbTe YAJIMHEHHE

(¢pomo 1.100), onpegenuTe KECTKOCTE.

a o
©®omo 1.100

CpaBHUTE KECTKOCTE, IOJYIEHHYIO IIPH IBYX HATPY3Kax.

CpenaiiTe oGIOIA BHIBOJ O CIPABEAJHBOCTH HJIH HeCIPaBedJHBOCTH [IJIs Pe3WHEI 3aKoHa ['yKa u

IpefJioKHTe crmocod H3MepeHHudA €€ JHEeCTKOCTH.

3apaHue 1.52

3anonuute Tabnuuy.

Haszsauue

Popmyna

3aBHCHMOCTE MEXAY VAJIWHEHHEM IDPYKHUHBI H
IedopMHUDYIONIeH CHION

3aBHCHMOCTh MeKAY CHJIOH YyIPYrocTH M medop-
Maluen

3aBHUCHMOCTE AJHMHBI IIPYKHMHBEI OT Beca IOJBe-
OIeHHOTO Irpyaa
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3aBHCHMOCTE MEXKAY IPOHAEHHBIM IIyTEM
¥ BpeMEHEM JBHKeHHUA:

— IIPpH PaBHOMEPHOM [IBHXEeHHH

— IPH PaBHOYCKOPEHHOM [ABH)KeHUH 0e3 Hayallb-
HOH CKOPOCTH

— Opu CBOGO,IIHOM nageHnuM

3aBHCHMOCTb MEXKJY IIPOMIEHHEIM IIYTEM U KBaJ-
paToM BpeMEHH IIpH PABHOYCKOPEHHOM [BHIXe-
HuY 6e3 HauaJIbHOM CKOPOCTH

3aBHCHMOCTH IepHoAa KoJebaHuil OT AJIUHEI Ma-
ATHHEKAa

3aBHCHMOCTh KBajJpaTa nepuoga KoxebaHuWit oOT
AJJIAHBI MAATHHUKA

SaBHCHMOCTE YAaCTOTHI KOJeDaHMH OT AJIMHLI Ma-
SATHUKA

3aBHCHMOCThL KBaJpaTa YacTOThl KoyieGaEHWH OT
AJTAHBI MAATHHKA .

3aBUCHMOCTh BBITAJIKHBAIOIIEH CHIBI OT 00BEMA
IOTpPY:XeHHOH YacTH TeJa

3aBHCHMOCTBD JaBJICHUS MHUIKOCTH OT IIyOHUHEI

3aBHCHMOCTH MOMEHTA CHJIBI;

— OT ILJIeda

— OT MOZYJISA CHJIBI

3aBHCHMOCTE CHJIBI TPEHHS OT CHJIbI HOPMAJILHOTO
IaBJIeHUA

3apanue 1.53. Sxsamenayuonnoe 3adanue (npumep 6bLNOIHEHUA ).

Wcnonedys kapeTky (6pycok) ¢ KpIOYKOM, AMHaMOMETP, Habop 13 TPEx rPY30B, HanpasesioLLyO
peiiky, cobepute aKCNEPUMEHTANBHYIO YCTAHOBKY ONS UCCAELOBAaHUS 3aBUCUMOCTU CUIbI TpeHus
CKONbXEHWA MEXAy KapeTKOW Y NOBEPXHOCTLIO FOPU3OHTANILHOM PEiKU OT CuJbl HOPMAsbHOrO AaB-
neHusi. ONpeaenvTe cuny TPEHUS CKOJBXEHUS, MOMELLAs Ha KapeTkKy No04YepPEaHO OAVH, ,u,Ba M TpU
rpy3a. [ina onpeaeneHus Beca kapeTkv C rpy3amu BOCMOb3YTECHh AMHAMOMETPOM.

B 6naHke oTBETOB:
1) caenaite pUCyHOK 3KCNEPUMEHTAaNIbHOW YCTaHOBKU;

2) ykaxuTe pesynbTaThl U3MEPEHMii BECa KAPETKM C rpy3amu U CUIbl TPEHUS! CKONbXEHUS ans
TPpEéx cny4aes B Buae tabnuubl (unu rpacduka);

3) cpopmynupyiTe BbIBOA, O 3aBUCUMOCTU CUfbl TPEHUS CKONIBXEHUS MEXAY KapeTKoi 1 no-
BEPXHOCTbIO PENKU OT CUbl HOPMAabHOrO AaBNEHUS.

WsmepurenbHas ycraHOBKa mpeAcTaBieHa Ha ¢omo 1.101. (,]Ina M3MepeHHdA CHJILI TPeHHA Ha-
NPaBJIAIONYIO JIYYIe IePEeBEPHY Th. ) :
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- R Sufifufimafifie -

®omo 1.101 ¢omo‘1.102

Crauana namepsaioT Bec 6pycka (¢pomo 1.102): 0,64 H.

IIpu sanuuuu fuHaAMOMeTpa ¢ npegesoM usMmeperus 4 H uiu 5 H cymmapHBIi Bec 6pycKa ¢ of-
HHUM, ABYMS WJIH TpeMdA I'Py3aMHU Jy4llle H3MePATh, YéM PaAaCCYHUTHIBATH. Ecan xe 5H OOHOTO H3 9THX
AMHAMOMETPOB HeT, Toraa obmuii Bec paccunrriBaerca. Hanpumep, Bec Gpycka ¢ TpeMs Ipy3aMH pa-
BeH 3,64 H.

PesynbTaThl BO3MOKHBIX M3MEPEHHII IPUBeIeHE! B Ta0aume:

KonuuecTro rpyzor 0 1 2 3
N,H ' 0,64 1.7 2,6 3,6
F, H 0,14 0,32 0,52 0,68

I'paduk saBucumoctu F,, or N npencrasjieH Ha PHCYHKe.

F..H

Tp.?

A A
0,7 r——+——- s s e A el i
|
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
I
|
|

oo ] /
i /
0,4 | /
b | | LA
i 0 I

0,11
0 1,0 2,0 3,0 4,0 NH
Baxcnoe samevanue.

Ha sk3aMeHe J0CTATOYHO IIPUBECTH YTO-TO OAHO: IUGO Tabauny usMepenuii, nubo rpadux.
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Kparkwuii oTuéT

1) |CxeMa u3amepuTensHoM yoTaHoBKM:

—

J\Kf U
— = —_—
F'rp. Frgrﬂ T I 1 1T 1T 1T rTrTTiri
- = %)
ymg
2) | Konyyectso| |, E L E
N, H 0,64 1,7 2,6 3,6
Ey H 0,14 | o/33 | o 52 | 0,68

TPEHUS CKOJNIbXEHUS MEXAY KapPETKDU | NMOBENXHOGThIO
peiikn|Bo3pacraer.

3)|BeiBOA:| c yBeamYeHeM Cuilbl HOPMAabHOro AaslemMus cuna

SanaHue 1.54. Sxszamernayuornroe sadanue (camocmosmenvroe svinoanenue ). O6opydosanue
8bL0aém ywumens.

Mcrnonb3ys kapeTky (6pycok) € KPIoYKoM, AMHAMOMETP, Habop 13 TPEX rPpy30B, HarNpPaBSIoLLYI0
peiiky, cobepute 3KCrNepuMeHTaNbHYIO YCTAaHOBKY AJI9 WUCC/IeO0BaHUs 3aBUCUMOCTU CWilbl TPEHUS
CKOJIbXEHUS MEXIY KapeTKon 1 NOBEPXHOCTbLIO «B6apxaTHoW» BymMaru oT Cuibl HOPMasnbHOro Aasne-
HUs. OnNpenenuTe CuNy TPEHUS CKOMBXEHWS, MOMELLAA Ha KapeTKy NooYepeaHo OavH, ABa U TPU rpy-
3a. [lng onpepeneHuns Beca KapeTku ¢ rpy3ammn BOCNoNb3yMTeCh AUHAMOMETPOM.

B 6naHke OTBETOB:

1) coenainTe pUCYHOK 3KCNEePUMEHTaIbHOM YCTaHOBKMW;

2) ykaxute pesynbTathl UBMEPEHWIA BECA KAPETKN C rPy3aMun U CUJbl TDEHWUA CKOJNbXEeHUs ONs
Tpéx cny4yaes B BuAe rpaduka;

3) chopmynupyinTe BeIBOA O 3aBUCMMOCTU CUlbl TPEHUSA CKONMBXEHUA MEXOY KapeTkoi u no-
BEPXHOCTbLIO «6apxaTHO» BymMarn ot Cuiibl HOPManbHOIO AABEHWA.
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Epatkuii oTuét

7.2. UccnepoBaHne HEU3BECTHbIX 3aKOHOMEpPHOCTeNn

3apanue 1.55

WccneposaHue 3aBMCMMOCTH nepuoaa MasdaTHUKa OT ero 4JiHbl.

Huke mpuBeZieHsl pe3yJIbTATHI H3MepeHusa BpeMeHH 30 KosiebaHHMIl TPEX MAATHUKOB JJIHUHOMN

t 2
cootrseTrcTBeHHO 30, 60 1 90 cm. 3anonHaeM TabauNIy, YIUTEIBAA, 9TO T =-ﬁ’ e 4McJ0o KoaebaHui

N =30.
l,em 30 60 90
¢ 32,50 45,61 55,32
T 1,08 1,52 1,84
T?, c? 1,17 2,31 3,40
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B xpaTroM oTuére npuBoauTCA A100 Tabaula, 1ubo rpadux.

ITocTpoum rpadMK 3aBHCHMOCTH KBAApaTa IePHOAA OT AJIUHbI:

A '
TZ, 02 /

4

3 o/

0 30 60 90 I, oM

Brieox: ¢ yRenMyeHHeM JIMHBI MAATHUKA KBaJPAT IePHOAa KoJeOanui YBEIHUYUBAETCHA.

Sapnaunue 1.56. (Camocmoamenvroe svinornenue. ) O6opydosanue evidaém y4yume.nn.

WccneaynTe 3aBucUMOCTb kBaapaTa nepuoaa konebaHuil TpEx MasiTHUKOB AnvHoiM 0,5 M, TMu
1,5 M OT ANIWHBI. '

SanumuTe JaHHsle B Tabuuiy (N = 30):

l,m 0,5 1,0 1,5

T=t/N,c

TZ, c2
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IlocTpoiiTe rpadux:

A
T2’ 2

-3 O

0,5 1,0 1,6 Lm

Sananue 1.57. SxzamernayuonHoe sadarue (npumep 6binOLHEHUR ).

Ucnonb3aya WTaTuMB ¢ MydTO U TANKOM, LUapWUK C MPUKPENNEHHOM K HEMY HUTBIO, JIMHENKY U Ya-
Cbl C CEKYHOHOW CTPENKO (MK cekyHaoMep), cobepute aKCrnepuMeHTanbHYI0 YCTaHOBKY OS5 uccne-
[OBaHWA 3aBUCMMOCTM nepuoaa cBoBoaHbIX KOnebaHWii HUTSHOrO MasTHUKA OT AJIMHbLI HUTWU. Onpe-
penvte spems ana 30 nonHbix konebaHuii 1 BbIMCIUTE Nepuog, konebaHuin ona Tpéx cnyyaes, koraga
ANVHA HATWU paBHa COOTBETCTBEHHO 1 M, 0,5mMn 0,25 m.

B 6naHke OTBETOB:
1) coenainTe pUCYHOK 3KCMEPUMEHTaNIbHOW YCTaHOBKN,

2) yKaxuTe pe3ynbTaTbl NPAMbIX M3MEPEHUA Yyucna konebaHuin n Bpemenn konebaHuin ons Tpex
ONUH HUTU MasTHUKA B Buae Tabnuupi;

3) BbluMcnUTE Nnepuon konebaHnii A8 Kaxaoro cnyyas v pesynbTaTthl 3aHecuTe B Tabnuuy;

4) chopmMmynupyiTe BbIBOL O 3aBUCUMOCTU Nepuoaa cBoBoaHbIX KonebaHnin HUTAHOrO MasiTHW-
Ka OT [JIMHbI HATW.

WsmepurenbHasa ycTaHOBKa mnpeiacraBieHa Ha ¢omo 1.103. O0pIuHO mITaHra IITaTHBa HMeeT
aauay meHsie 1 M. IToatomy mpu pabore ¢ MAATHHKOM AJHHOHM 1 M IITATHB yCcTAHABJIMBAETCA HA
Kpaio crosa (gpomo 1.104). Ina ymobcTBa M3MeHEHUS IJIUHBI MadgTHHKA MOMHO BOCIIOJIB30BATBHCH
OOBIYHBIM JIACTHKOM, CleJIaB B HEM paspes (¢pomo 1.105).
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@omo 1.103

Pomo 1.104 Pomo 1.105
Ilepuox Kosebauuit maaTHuKa T =£, rae { — U3MepeHHoe BpeMA KoJsiebauuii, N — 4ucJIo KO-

aebarmii. N = 30.
ITpuBeném BO3MOXKHBIE De3yIbTATHI H3MePeHUsA BpeMeHH 30 KoleGanuii MAATHHKOB:

l,em 25 50 100
t,c 29,64 41,57 58,88
16 1,0 1,38 1,96

JnvHa MasTHAKA U3MePAETCA OT TOYKH IOJABeca 0 «IeHTpa» Ipyaa.
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CocTaBHM KpaTKUil OTYET:

KpaTkuii oTuér

1) Cxema pamepurefisHoi yCTaHOBKI:

2) Peaynstaybl u3amepeHuii: N =30

I, M 0,25 | 0.5 1
i, © 29,64 14071 58;88
T, ¢ 21,0 | 41,4 | k2

3) Mepnon KonebaHwi! T|=-+.

4) BbiBoa! | c lysenuyeHyem AnvHbl MasitTHUKa nepuos ero (cBp6oaHbIx
KOne63aHWii YBEINYNBaETCS.

3apanue 1.58. Ixsamenayuonnoe sadanue (camocmoamenwvroe evinonnenue ). Obopydosanue
svidaémesn yuumeae.

Mcnonb3ys Wtatue ¢ MydhTOR K Nankom, Wapuk C NPUKPEnIEHHOM K HEMY HUTbLIO, IMHENKY U Ya-
Cbl C CEKYHOHOW CTPENKoM (unn cekyHgomep), cobepute aKCnepumeHTanbHyo yCTaHOBKY ANs uccne-
[0BaHVA 3aBUCUMMOCTW nNepuoaa cBoBOaHbIX KonebaHUii HUTAHOrO MasiTHUKa OT ASIMHbI HUTU. Onpe-
penvte spemMs ans 20 NonHbIX konebaHuii 1 BblYMCAUTE nepuoa konedaHunii ans Tpéx cnyvaes, korga
DJIMHA HUTK paBHa cooTBeTCTBEHHO 40 cm, 80 cm n 120 cm.

B 6naHke OTBETOB:

1) coenaiiTe pUCYHOK 3KCNEepPUMEHTaNnbHOM YCTaHOBKM;

2) yKaxuTe pesynbTaTsl NPSMbIX M3MepeHuii yucna konebaHuin u Bpemenn konebaHuii ans Tpéx
JJIUH HATU MasTHUKA B BUae Tabnuupi;

3) BulYMCAUTE Nepuop, konebaHnii 418 Kaxaoro cnyyas u pesynbTtaTel 3aHecuTe B Tabnuuy;

4) chopMynmpyinTe BbIBOA O 3aBUCUMOCTU Nepuoaa CBoB0oAHbIX KONeGaHWi HUTAHOTO MasiTHA-
Ka OT AJINHbI HUTK.
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Sapnaunme 1.59. dxsanmenayuonnoe sadanue (npumep evinoaHeHUA )

Wcnonbays wratme ¢ MyhTOM 1 Nankoi, Wwapuk ¢ NPUKPEnNEHHOM K HEeMY HUTbIO, IMHEAKY U Ya-
Cbl C CEKYHAHOW CTPEIKOW (MK CekyHaoMep), coBepuUTe aKCNEPUMEHTANLHYIO YCTAHOBKY LIS UCCIie-
AOBAHWA 3aBMCMMOCTM 4acCTOThl CBOGOAHBLIX KONEBaHWI HUTAHOTO MasTHUKA OT AMHLI HUTK. Onpe-
nenute Bpems ana 30 NosHLIX KoneGaHuii U BbIMMCAUTE 4acTOTy KonebaHui ois TPExX cnyyaes, Koraa
ANVHa HATK paBHa cooTBETCTBEHHO 1M, 0,5 M 1 0,25 m. '

B 6naHke oTBETOB:
1) caenaiTe pUCYHOK 3KCNEPUMEHTANLHOM YCTAHOBKM;

2) ykaxuTe pesynbTaTthl NPAMbIX M3MEPEHU Yucna KosiebaHuii u BpemMeHu konebaHuii ons Tpéx
ANVH HATU MasiTHUKA B BUAE Tabnuupi;

3) BblHMUCAUTE 4aCTOTy KonebaHuii ANs KaXaoro cny4as u pesynbTaThi 3aHeCUTe B Tabnuuy;

4) cHOPMYNUPYITE BLIBOA, O 3aBMCUMOCTU YaCTOThl CBOBOAHBLIX KONEBaHWA HUTSHOrO MasTHUKA
OT AJIMHBI HUTHK.
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., ' 1
YacroTa Konebaanii — BenudunHa, oOOpaTHad NEePHOAY: V= T

Tak kak T =£, TO YaCTOTA paBHA V :%T-; N =30.

Pe3yapTaThl HCCIeOBAHKUA 3aBUCHMOCTH [IePHOAA KojebaHui OT AJIMHBI MAATHAKA:

I, cm 25 50 ' H 100
t,c 29,64 41,57 58,88
v, T 1,0 0,7 0,5

CocTaBUM KpPATKHI OTYET:

Kpartkmii oTuéT

1) Cxema lakcnepumMmeHTaibHOW YCTaHOBKH.
4
0,25 m
! 0,5m
=" 1M
L
2] Pesynnrarsl|namepeHni:| N =30
lim 1 0,5 0,2
tic 585 416 29,9
v, ' ~0,6 | &0, | =1,
3) Yactora KoseGaHmiil v =~ T=1 by =i~
g N T
4) BbiB clyBenn4eHmnem AIMHLl HUTH HacToTta kosieGaHunii
MEsITHHIKE YMEHbLIAEeTGS.
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rNABA 2. JIEKTPUHECKUE ABJIEHUS

§1. JlabopatopHoe o6opyaosaHue

1. AnekTponamepuTensHbie Npudopsbl

Ha ¢oomo 2.1-2.7 npuBefeHs 3/1eKTPOM3MEPUTEIBHEIE pubOPBI, KOTOPEIE MOI'YT HUCHOJB30-
BaThesA Ha OI'9.

A

| 1
.‘:/Jll’f, \\“\\ ] \\\\
i 7 ’f/.r,"/”" s “"p“\\.\\‘\ : /’/” \\\\\
oz et oo ", o
X T 'y nww
i 0.2 / "'I""l""‘ 0,8
. 04 0,6
a (7]
@omo 2.1: nmpubop Ne 1
A
. 2 ~
&)
% w
/7 \\
/1
(] 1 '
a 6

@omo 2.2; mpubop Ne 2
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Domo 2.3: npudop Ne 3
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Pomo 2.4: npubop Ne 4
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@omo 2.5: mpubop Ne 5
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IMADE USSR

N

V

R eH==9000n

3 4

///

Pomo 2.6: npubop Ne 6

[Monbsysace dororpadusamu, onpee/uTe meHy eJeHHs, npezesbl U3MePeHUA, BUJ HU3Mepse-
MO¥ BeJIMYUHBI (TOK, HAIIDSAKEeHNUe), e JUHULL] M3MePAEMOil BeTMUNHb] IS KaJa0r0 U3 IPUBEIEHHBIX

npubopor (3amoJaHUTE TAbIUILY).

=5

DE INUSSR

R an==0,070m

Pomo 2.7: npubop Ne 7

Tabruya 1
Howdp Bun usmepsiemoii Ilpemens: Lena
npafops B4 I:aenmnlinu Expepnt Hanzen HUSA eJIeHU
dororpadpuax pe A -
1
2
3
Bepxusas mrana
4
Huxuaa mxana
Bepxnasasa mixana
5
HuwxHas mKaga
6
7
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2. WUcnonb3yembie Ha 3IK3aMeHe pPEe3UCTOPbl, JIAMMOYKW, MCTOYHUKM TOKa,
peocTarbi

PesucTOpHI IpeacTaBIeHEI Ha pomo 2.8, maMmouxku — Ha gpomo 2.9.

Pomo 2.8 @®omo 2.9
B KauecTBe HCTOYHHKOB TOKA MOI'YT MCIIOJIb30BaThCA BRIIpaMuTenu (¢pomo 2.10) unu 6arapeii-
Ku (gpomo 2.11).

dPomo 2.10 domo 2.11

Ha ¢pomo 2.12—2.14 npeacraBjieHbl peocTaThl, KOTOPbIe MOTYT HCIIONB30BATHECA HA dK3aMeEHE.
Peocrar Ha pomo 2.12 6ea mraiusl, Ha pomo 2.13 — co BeraBaeHHOH mKaiol. OH UMeeT MaKCHMAIb-
uoe comporusierue 6 Om. Peocrar, npeacraBieHHBIN Ha ¢pomo 2.14, uMeeT MaKCHMAaJIbHOE COIpO-
Tusaerue 10 Om.

Domo 2.14

domo 2.12
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3. 3apaHua no pabotec oGoponﬁaHueM

Sapanue 2.1
a) N306pasnTe CTpenkoii «nyTh TOKa» 4ePes peocTar (CM. puc.).
: C B
D
Wmt—) 1 1 1 ] ] ] [ ]
. ] 1 ] 1 1 ] \ |
6) Kak naMeHUTCs COnpoTUBIEHME BKIIIOYEHHOW Y4aCcTU, €CNM NepeMecTUTb OBUMXOK BNEBO Ha 3
BUTKA?
3apaHue 2.2

Ha @oto 2.15 npeacTaeneH peoctar us «FMA-nabopaTtopum».

a) B 4EM COCTOUT KOHCTPYKTUBHOE OT/IMYME 3TOr0 peocTaTa oT U306PaXKEHHOMO Ha ¢oTto 2.127

@Domo 2.15

6) O6wee conpotusneHue peoctata 10 OM. Yemy paBHO CONPOTUBNEHUE BKIIOYEHHON 4acTu
peoctara?

B) O6o3Ha4bTe «NyTh TOKa» Ha PUCYHKE.

Kak n3aMeHWUTCsi CONPOTUB/EHME BKIIOUYEHHOM 4aCTU peocTaTa Npu NOBOPOTE NOABUKHOIO KOH-
TakTa OT TO4KW A BrpaBo 1 BNeBo?
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a)

6)

3apanue 2.3 .

Ha ¢orto 2.16 npencraBneHa anekTpuyeckas Lenb ¢ peoctatoM. Kak n noyemy nameHuTcs Ha-
KaJi 1aMnoYKu NPy ABMXEHUM ABUXKA BNpaso?

domo 2.16

Ha ¢ooro 2.17 npeacrasneHa anekrpu4eckas Luerb C peOCTaTOM 13 «MA-nabopatopumn». Kak 1 rno-
4eMy M3MEHUTCS HaKasl 1aMNOYKM NPU NOBOPOTE KOHTAKTa peocTarta NpoTUBs 4acoBON CTPENKn?

Domo 2.17
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3apaxue 2.4
Onpegenurte cuay TOKa Yepes NamnoyKy B 3NeKTpu4eckoi uenu (¢goro 2.18).

EEEL il

domo 2.18

3apanue 2.5

Yemy paBHa cuna Toka B aBTOMOGUILHOIM namnouke (¢poro 2.19)?

®omo 2.19

3apnaHue 2.6

N3mepbTe HanpsxeHue Ha NaMmnoyke B 3NEKTPUYECKOM Lenu, NPeacTaBneHHon Ha ¢orto 2.20,
€cnu NorpeLHoCcTL NPAMOro uameperna pasHa 0,25 B.

ITo doro 2.21 MBI BEHAMM, 4YTO HMCIOIL3yeTCs Ipefes uaMepeHus 6 B, oTcuéT mpoBOAMIH TIO
BepXHe# 1IKaJe, neHa nenesus eé 0,2 B, nanpsaxenue pasHo 3,8 B; ¢ yuéToM morpemnocT Hanps-
sxeHue paBHO U = (U, = AU)B = (3,80 + 0,25)B.
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/451251
©)

Domo 2.20

Pomo 2.21
BanummuTe, 4eMy paBHA CHJIa TOKA, TEKYIIEro 4yepes CIIUPAJTb JAMIIOYKH, ¢ YIETOM IOIPEITHOCTH:

Hue 2.7
M3mepbTe HanpskeHWe Ha namne B 3NeKTPUYECKON Lenv, NpeacTasneHHon Ha ¢oro 2.22, ec-
NW NOrPEeLLHOCTL NPSIMOro U3MepeHusi Ha ucnons3dyemom npeaene pasxa 0,1 B. Pesynetar n3obpa-
3UTe Ha YNCJIOBOW OCU (CM. pUc.).

iy
eh

v —
P’

nlin
\\\\\"“ ‘1 Wi,

: Yy, &
) o 2 ,34

1£45%ri2.51
il

Pdomo 2.22
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3apnanue 2.8

C nomowbio 060pyaoBaHus, NPEANOXEHHOrO yHUTeneM, M3MepbLTe CUNY TOKa Yepes namrno4ky
W HanpsxeHue Ha Heil. lMepeuncnnte o6opynoBaHKe C ykazaHMeM NpeaenoB U3MEPEHUs 1 LieHbI ,ne-
NneHns NpubopoB, HAYEPTUTE CXEMY 3NEKTPUYECKO Lieni.
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§2. U3mepeHue conpoTUBNEeHnUs, MOLLHOCTU U paboTbl TOKa

1. UamepeHune conpoTUBNEHUNA

3ananue 2.9 (npumep 8bLNOLHEHUS).

OnpegenuTe CONPOTUBIIEHUE PE3UCTOPA, NOMb3YACh ANEKTPUYECKON LIENbI0, NPEeACTaBIeHHOM
Ha ¢oTo 2.23. MNorpelHocTbs U3MepeHns cunbl Toka paeHa Al = 0,075 A, a HanpsixxeHus AU = 0,2 B.

Pomo 2.23

1% 3 Q}o'forpacpnﬁ BHAHO, uTo I = (0,650 +0,075) A=0,65 A, U=(2,8% 0,2) B=~2,8B.
Conporusierne R= 2,8 B /0,650 A =4,3 Om.

OdopMuM KpaTKHI OTUET.
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Kparkuii oTuét

1) SnekTpndeckas cxema

2) Popmyna ans pacyéra

"
o

3akoH Oma |J -

o
U
ay

N 1IVC

3) PesynbTatsl uamepeHus:

U=2,BE

4) R =|2,8 B/0,65 Al =/4,3 Om

3apanue 2.10. (Camocmosamenvhoe 8binosHerue no omozpaduan.)

OnpenenuTe CONPOTUB/IEHUE, BOCMO/b30BABLUMCHL MIEKTPUYECKON LIenbio, NpeacTasneHHoM
Ha ¢oTo 2.24(a—a).

Pomo 2.24, a
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Domo 2.24

TKHHA OTYET

1) SnekTpundeckas dxeMa ueny:

2) Qopmyna ans pacqyeTa:

3) Pe3synbirars! M3MEPEHMIA:

4) ConpotuaneHve pagHo |R|=

3apauue 2.11. dxsamenayuonnoe 3adanue (camocmosmenvroe evinonrnenue). Obopydosa-
Hue ebL0aém yuumedb.

Husxe npuBeieHa BO3MOYKHAA (DOPMYJIMPOBKA 3aJaHUSA.

Onpepnenute 3NeKTPUYECKOE COnpoTUBAeHue peauctopa R,. [ns atoro cobepuTe akcnepu-
MEHTaNbHYIO YCTaHOBKY, UCMNONb3ys UCTOYHUK TOKA, anbTmeTp, amMnepMeTp, KnioY, peocTar, coean-
HUTE/bHBLIE NPOBOAA U PE3UCTOoP, 0603Ha4YeHHbIA A,. MNpy NoMoLLKM peocTaTa YCTaHOBUTE B LIENW CUny
Toka 0,5 A,
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B 6naHke OTBETOB:

1) HapucynTe aNeKTPUHECKYIO CXEMY IKCNEePUMEHTA;

2) sannwuTte GopMyny 418 pac4ETa INeKTPUHECKOro CONPOTUBIIEHUS;
3) yKaxuTe pe3ynbTarsl U3MepeHus HanpsXXeHus npu cune toka 0,5 A;
4) 3anvLunTe YUCNEeHHoe 3Ha4YeHune 3NEeKTPUYECKOro CONpPOTUBNIEHUSA.

Kpartkuii oTuét

1) Snektpuyecka ema|yenu:

2) Qopmynalana pacyéra

3) Péaynbrarsl mamepenms:

4) ConpotuaneHne pasHo R

86

2. UamepeHne MOLHOCTH U PpaGoThl 3/1IEKTPUYECKOro TOKa

3apnaHue 2.12

MpaBunbHbIA N NNATEXHLIA AOKYMEHT BbIAAET TepMuHan? CpaBHWUTE eauHULbI N3MEPEHWS,
yKasaHHble Ha AOKyMeHTe TepMmuHana (¢oro 2.25) n Ha cuétuuke (oo 2.26).

................. Abld 2016

000 UEHTP CBPABOTKWM MAATEXER
Pamenckoe, Muxanesuua, 3-2, {985) 183-64-88
KeutaHuyus #:57235 7.06.2016 12:10:48
TepMuran #:TUONODT0 Podruku, TpyGoeas, 6
Noctasyui: TCX WhuuuaTuea [(3nekTpuyecteo)
Homep keaptupbl: 4
Tekuuee nokazakue cuetuuka (Ket): 030287

_________________ ﬁi‘g el 2016
000 UEHTP OBPABOTKW MAATEXE

7
Pamenckoe, Muxanepuua, 3-2, (985)183-64-88
Ksutanuus #:55664 5.05.2016 12:36:08
Tepmunan #:TUGMOTD Pofkuku, Tpudosaf, 6
MocTaswuk: TCX WHuuuatuea (3nekTpuuecTac)

KpapTuphl: 40
?g:qﬁgee ng;ag:uue cuetuuka (Kat): 030042

@omo 2.25

Domo 2.26



B uém ommbra?

Anannaupysda ¢pomo 2.25, 3anumniuTe: ,
1) 3a mecarm, OLLI0 U3PACXOLOBAHO 9HEpPruu / MOIHOCTH.
2) ITepeBeguTe KOIWUIECTBO U3PACXOLOBAHHOM 34 OJJMH MeCAIl D9HEPTIHHU B [AKOYJIH:

Sapnanue 2.13

BHUMaTeNnsHO u3yynTe npusBengéHHble dotorpadum namnoyek: HakanusaHusa (¢goro 2.27) u
cBeToaAMoaHOM (¢oro 2.28) n ytiora (¢poto 2.29). 3anonHute rabauuy 1.

Pdomo 2.28

domo 2.29

BenomeuM, yto MomaOCTs P=U -1, OTcioga I = fP}

PaboraTorka A=U-I-t.

Tabauuya 1
Cuia Toxa PaGora Toka
IIpu6op Momuocts | HanpssxeHue
B pabodyeM COCTOSHHH 3a 5 MUH

JlamMIia HaKaIuBaHUA

Jlamma cBeToAUOAHASA
Vrior ' 220B
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MocMoTpuTe, kakune 6biToBblE NPUBOPLI MEIOTCSH Y Bac A0MA, U 3an0NHUTE Tabnuuy 2.

Tabauya 2
‘ Cuia Toka Pa6ora Toka
ITpudop Mom#nocrs | Hanpamxenue
B paboueM COCTOAHUH 3a 5 MuH
Jlamna
Jlamma
INEeKTPOYaHUK

Paccmotpute doTorpadumio ceetoamoaHoii namnsl. Kakoe Konm4ecTso 3HEPruu B MEecAL, CMor-
na 6bl CAKOHOMUTB Ballia CEMbS NPY 3aMEHe BCeX NaMn HakanvMBaHus Ha cBeToaAMoaHLIe?

Sapanue 2.14

Monb3ysice NpuBenéHHbIMKM doTorpaduaMmu cnupanu ans HarpesartenbHOro npubopa, uaro-
TOB/IEHHOM U3 HUXpoMa (p = 1,1 Om - MM?/M), onpepenuTe eé conpoTuseHue.

23 W M o3 o3 o

-
=

< B e W
6

R AN A AR AR AR

Pomo-2.30

31 58 33 40 4y

WLo43 LN 4S5 L5

I

-l
BcnoMHUM, YTO COMPOTHBIIEHNE IPOBOJHUKA OIIPEEIAETCH O dopmyne R= % .
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Kakas pabota aneKkTprU4eckoro Toka cosepLuaeTcs B aToi cnvpanm 3a 10 MuH, eciin MOLLIHOCTb

HarpesarenbHoro npubopa 3 kB1?

ﬁgga_uue 2.15. (IIpumep svinornerusa no pomozpapuan.)
Onpenenute MOLLHOCTb IaMIMOYKKA B 9N1EKTPUYECKON Lenu, NpeacTaBneHHomn Ha qporo 2.31. MNo-

rPELIHOCTW NPAMOro namepeHus: cunbl Toka Al = 0,1 A, Hanpsbkenust AU=0,25B

\ \I"'"“ ”'”"UJI
[\ 0( ’J'J

\\\\\

domo 2.31

TEHWH 0TYET

1) CxeMa|as1eKTPHYECKOM Lig

MoLwHocTu: P=U-I

2) Qopmyna ana pacyéra

4: | cuna TOKa B .1amroyqke | paBHa

L8

0,25)B

]
1o
=
8 |

I+

3) Pe3ynbrarsl M3MEPEHNIA:
HAMPSKEHNE Ha JIaMOYKe DaBHO U

4) MpuHOCTL TOKa paBHa P, +4,0 Br.
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Sapanue 2.16

Onpegenure MOLLHOCTb TAMNOYKM B SNEKTPUYECKON Lenm, npeacrTasneHHon Ha ¢oro 2.32.
MorpelHocT! NPAMOro namepeHust: cunbl Toka AI = 0,1 A, HanpsixeHus AU = 0,258B.

domo 2.32
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Sanaunue 2.17. dxsamenayuonnoe adanue (camocmosmensHoe evinoninerue ). O6opydosarue
eébldaémes yiumenem.

Huxe npuBeeHa BO3MOXKHAA (OPMYTHPOBKA 3alaHUA.

MCI‘IOHbSYﬂ MCTO4YHKMK TOKa, BONbTMETP, aMNepMeTp, KoY, peocTtaTt, coeguHUTeNIbHble NMpoBO-
Aa, pesuctop, o6o3HavyeHHbId R, cobepuTe aKCNEPMMEHTANbHYI0 YCTAHOBKY ANA onpeaeneHus
MOLLIHOCTH, Bblaensaemon Ha pesuctope npu cune toka 0,4 A,

B 6naHke OTBETOB:

1) HapucyiTe 3aNeKTPUHECKYI0 CXEMY SKCNEPUMEHTA,

2) 3anuwuTe dopmyny 4ns pacHETa MOLHOCTM 3NEKTPUYECKOro TOKa;
3) ykaxuTe pe3ynbTaTbhl ©BMEPEHUa HanpsxXeHusa nNpu cune toka 0,4 A;

4) 3anNULLIXTE YUCNEHHOE 3HA4YEHME MOLLIHOCTU 3/IEKTPUYECKOro Toka.

Kpatkuii oT9éT
1) OnekTpuyeckas) cxema;
2) Ppopmyna | ais pacyHéra
3) Pesynbratbl uamepeHuii:
4) MpujHdcTb TOKa pasHa P=

3ananue 2.18. (IIpumep 8vinonneHus no pomozpapusii.)

Onpepenute paboTy anekTpuy4eckoro Toka 3a 10 MUHYT B 1aMNo4Ke, BKIIOYEHHOW B 9NeKTpK-
Yeckylo uens (¢oTo 2.33), ecnm NorpewHoCTb NPAMOro namepexus cunbl Toka AI = 0,05 A, a no-
rPELHOCTL MPAMOro namepeHus Hanpskexruns AU = 0,20 B.
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domo 2.33

W3 dororpadmii MEI BUANM, YTO aMIepMeTp MMeeT Ipelei uaMepeHus 2 A, IeHa AelleHHS
mkane 0,05 A.

CunartokapaHal=1I,+ Al =(0,90+0,05) A~0,9 A,

¥ BosbTMeTpAa npenen uamepenud 6 B, nmena nenenns mkane: 0,2 B.

U=U,+AU=(3,8+0,2)B~3,8B. '

Pabora Toka 3a 10 mus paBra: A=U-I-t=3,8B-0,9 A-600c = 2052 [I:x.

KpaTkwmii oTuér

1)| Cxema 3nekTpuyYecko| uenu:
)| Cxem. P uenm il OA ®

2)| Pppmyna ana pacqéra; | Al=U-1-t l

3)|Pesynbratel namepenui: |1=0,9 A
Ux3,8B

4) Pa6ota 3a 10 Mub: 'A+3,8B-0,9 A-600 c+2052 .

Sananue 2.19. (CamocmoamenvHoe évinoarenue no pomozpapuam.)

Mo ¢oro 2.34 onpepennute paboTy, COBEPLUEHHYIO 3IEKTPUYECKUM TOKOM 3a 5 MUHYT B crivpa-
1IN NAMMOYKW B 2NIEKTPUHECKOW Lenu.
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TKHH OTYET

SapnaHue 2.20. (CamocmosmenbHoe 8binoiHeHUe NO omozpapuam.)

Onpepenute paboTy, COBEPLUEHHYIO 3NEKTPUHECKMM TOKOM B peaucTtope 3a 10 MuHyT, ecnu
NOrpewHoCTb NPAMOro M3mMepeHuss cunbl Toka pasHa Al = 0,1 A, a HanpsixeHus AU = 0,25 B
(¢poto 2.35).
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domo 2.35

Kpatkuii otuéT

Sapanue 2.21. Jxs3amenayuonnoe sadanue (camocmosmenvroe svinoinenue ). O6opydosarue

ebldaémces yuumenem.

Huxe npuBeneHa BO3MOKHAA (POPMYJIHPOBKA 3aJaHMA.

Mcnonb3ya MCTOMHUK TOKE, BONBTMETP, aMnepmeTp, KoY, peocTtaTt, CoeauHUTENbHbIE NMPOBO-
na, peauctop, 0603HauveHHbI A,, cobepuTe 3KCNEPUMEHTANLHYIO YCTAHOBKY ON1s1 ONpeaeneHus pa-
60Tbl 3NEKTPUYECKOro TOka Ha pe3aucTtope. lNpu nomMoLwM peocTaTta yCTaHOBUTE B LEenW CUAy Toka
0,3 A. Onpepenute paboTy anekTpuyeckoro Toka 3a 10 MUHyT.

B 6naHke OTBETOB:

1) HapuCyinTe aNeKTPUHECKYIO CXEMY SKCMNEPUMEHTA;

2) s3anuwimnTe GopmMyny Anga pacyéta padboThl SNEKTPUHECKOTO TOKA;

3) ykaxuTe pesybTaTbl M3MepeHUs HanpsxeHusa npu cune toka 0,3 A;

4) 3anuwmnTe 3Ha4YeHme paboTbl INEKTPUHECKOrO TOKA.
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KpaTknii oraér

§3. Npoeepka npaBuna cnoXeHUs HANPSXXEHUI NPU NOCNeAoBaTeNIbHOM
COoeAVWHEeHMM Pe3UCTOPOR U NPaBuiia CJIOXXEeHUS CUJ1 TOKOB
npy napannenbHOM COeAUHEHUM

1. CpaBHeHue namepeHHbIX GU3nYecKnx BeNNYUH

ITpu sxcmepuMeHTaNBHOU IIPOBEPKE BaKOHOMEPHOCTEH HEeOOXOAUMO ONpeNeNsTh, PABHBI HJIH
HeT 3HaYeHHA U3MePEeHHEIX ¢ HEKOTOPhIMHU IIOTPEIIHOCTAMHE QH3HYECKNX BeJIMYUH.

ITycTs BesmurBa A U3MepeHa ¢ IOTPEITHOCTEIO AA, T.e. A = (A, + AA), a BermunHa B usmepena ¢
norpemHocTsio AB, T.e. B = (B, = AB). Torga A # B , eciix untepsanst (4, — AA) < A < (A, + AA)
u (B, — AB) < B < (B, + AB) He nepecekalorcs. Eciu sxe oHE IlepecekaioTes, To A u B cunraiores pas-
HBEIMH (CM. PHC.).

(4-A4) 4, (A,+AA) (B,—AB) B, (B,+AB) A+B-
V777777774 V7777777774

Ag—AA Ay Ag+AA
Y/ AL A=B

AR

B,-AB B, B,+AB

3apnanue 2.22

Ha ¢oTo 2.36 npefcrasneHa anekTpuyeckas Uenb (a), B KOTOPO M3MEPSAETCs HanpsiXxeHve Ha
napansieflsHO BKJIIOYEHHBbIX NaMnoyke 1 pesvcrope. MorpewHocTs BEpXHero BonsTMeTpa (6) pasHa
0,25 B, a HuxHero () 0,3 B. OAMHAKOBO UK HET HANPSXKEHUE HA NAMMOYKE U peaucrtope?
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domo 2.36

IToxazamme BepxHero BojbMeTrpa (Ha mamMmouke): 3,60+ 0,25 B.
IToxasanne HUKHEro BoJIbTMeTpa (Ha pesucrtope): 3,6+ 0,3 B.
OrMeuaeM 9TH MHTEPBAJILI HA YHCJIOBOMA OCH:

BepX.
0 2B 3B 4B 5B
l L1 1 1 l Ll 11 I L1 1 1 I L l L1 1.1 I Ll 1 1 I L1 1 1 l —
V/X/A U,B
HHX.

HHTBPB&JII:.I IiepeceKarnTcsda, 3SHa4YUT, HAalIpAMXeHWe Ha JiaMIle pPaBHO HaIPAMEeHHW IO Ha pe3rUCTope.

2. Npoeepka npaBuna CNOXEHUs HanNpPsHKeHUin Npu NocneaoBaTesibHOM coeam-
HEeHWU Pe3UCTOpPOB

Sapanue 2.23. (IIpumep evinoaHeHUA NO (homozpapuam.)

MNpoBepbTe NPaBUIO CNOXEHUA HaNPsXEeHW Npu nocnenoBaTebHOM COEOMHEHUM Pe3nCTo-
poB R1 R, B 3NeKTPMU4ECcKoi uenu, npueeaeHHon Ha ¢poro 2.37 n 2.38.

ITorpelrHocTs IPAMOro U3MepeHHA HAIPSAXKeHUs BosbTMeTpoM pasHa AU = 0,3 B.
Ha ¢pomo 2.37 nokasaH (parMeHT IeNH, CXeMa KOTOPOro IpHBeAeHa Ha PUCYHKe. MBI BHIUM,
yTo Hanps:xenue U, = (1,2+0,3) B.

@omo 2.37
Ilanee BOJLTMETP IIEPEKJIIOYMM Ha peauctop R, (¢pomo 2.38): U, = (2,6 + 0,3) B.
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©Pomo 2.38

Cuuraem obmmee HanpsiKeHHE:
v=U,+U,=(1,2+0,3)B+(2,6+0,3)B=(3,8+0,6) B~ 3,8 B.
(Bbl noMHHUTE, YTO IPH CIOKEHHH NOTPENIHOCTH CKJIAABIBAIOTCH. )
Teneps nuamepsaem obinee Hanpsxerue (pomo 2.39):
U,=(4,0+£0,3)B~4B.

@omo 2.39
Ormeuaem U u U, Ha YHCIIOBOM OCH:

3,0 r/’ 4;0 //1 5,0

v st )

Buigox: WnTepsansi (3,8 -0,6)B<U<(3,8+0,6)Bu(4,0-0,3)B<U,<(4,0+0,3)B
nepeceKarTcs (CM. pHc.), ClaeJ0BaTeIbHO, BelnunHEI paBHEL. [Ipasuio U = U, + U, BeinonadeTcs.
Sapanue 2.24. (CamocmosmensHoe oLnolHEHUE NO omozpaguu.)

HauepTtute cxemy anekTpuyeckoi uenu, npusenéHHom Ha ¢orto 2.40. M3mepbTe cuny Toka u
oblee HanpsXXeHne Ha ABYX Pe3ncTopax v onpenenure ux obLuee cConpoTUBNEHne.

U,B
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domo 2.40

Sapnanue 2.25. (CamocmoamensvHoe 8bLNOJHEHUE NO POMOZpaAPuUAM.)

Ha gpoto 2.41 npuseneHa anekTpuyeckas Lienb, Ha KOTOPO YYEHUK NMPOBEPS NPaBUIo CloxXe-
HWSI HANPSXXEHWI NMPY NOCNEN0BATENBHOM BKOYEHUM Pe3ncTopos. Ha ¢oto 2.42 npueeaeHs! noka-
3aHuA BONbTMETPA: (@) — pesynbTaT M3MEpPEHUa HanpsXeHus Ha pesucTtope A, (6) — Ha pesucTope
R,, (6) — oBLuee HanpsXeHue.

MorpewHocTb N3MepeHus pasHa 0,2 B.

MopTeepann N1 3KCNEPUMEHT NPaBUIIO CNOXEHUS HANPSXKEHUIA?
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domo 2.42

Kpatkwnit oTgéT

1) 2CKOM Lerm:
2) DEHMNA:
o B U, | =(II,+1],),B
3) m_|C PEeLIHOCTH
D G/IOXE DKEHWIA Pk riognenoBarTebHOM coeauHetinm




3.Mpoeepka nNpaBuna CNOXEHUS CUJI TOKOB NpW NapannenbHoM coeAuHEeHUU
pPesncTopoB

3apanmne 2.26. (CamocmoamenbHoe 8blNoOAHERUE IO homozpaduu.)

Cobepute rno ¢oto 2.43 3N1EeKTPUHECKYIO Lenb ANs UCCNeaoBaHus napanfiensHoro coeavHe-
HWA. :
HauepTtuTe cxemy aTOM Lenu.
NamepbTe Cuny Toka 1 HanpsixeHe B NPUBEAEHHOW Lenu. 3anuiumTe UX 3Ha4eHUs C YHETOM
norpeluHocTei. Paccuutaiite obLiee conpoTUBneHne AByX Pe3UCTOPOB.

domo 2.43
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3apnaHue 2.27

MamepbTe cuny Toka Yepes pasHble CONPOTUBEHUS.

Ha pucyHke a HauepueHa cXeMa 3JIeKTPHUYECKOM LieNH, NpeJCTaBJeHHoi B 3aganguu 2.26 (cM.
gomo 2.43), 6e3 BoasTMETDA.

5 4 5 4
o[ B -
a 6
AmnepMmerp B 3T0ii enu uaMepsAeT obinuii Tox I, = A.
ITepexmrounTe npoBoj 5 B Touky A (puc. 6). Temeps aMnepMeTp U3MepAeT CHIIYy TOKa B PESHUCTO-
pe R,. 3anumuTe ero 3Ha4eHue, [, = A,

Kax uamepurs I,?
IlogxmiouuTe nposox 5 kK Toure B (puc. 8).

I —

5
— LR e CF sy 1R

Awmnepmerp cHOBa u3MepseT obmuil Tok. Teneps KoHen B npoBojia 3 mepekJo0YuTe K TOuKe A
(puc. 2). AMnepmMeTp H3MepAET CHJIY TOKa B pesucrope R,. 3anuninre ero 3HaueHUe:

I,= ' A, '

IIpoBepbTe, BEIMOJHAETCH JIH XOTA OBl IPUOAU3UTENBLHO IpaBuio: Iy = I, + I,.

3ananue 2.28. (IIpumep vinoanenus no pomozpapuan.)
MposepbTe NPaBuUo CNOXEHUA TOKOB NpuY NapannenbHOM COEANHEHUM NPOBOAHUKOB.

Ha gpomo 2.44 npepicraByieHa 371eKTpUYeCKasd [ellb, C IOMOL[BI0 KOTOPOi IIPOBEPAIOCH IPABKIIO

CIOXKEHHA TOKOB IIPH NapaJljIeJIbHOM COefHHEeHUM IIPOBOJAHHUKOB, a HA PUCYHKe — cxeMma GparMeHTa
9TOM HeImH.

Cravana uaMepuM o0muit Tok (pomo 2.45). IlorpemsocTs npsMbro A3MEpeHUsA CHJIbI TOKA
AI=0,1A.
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Cxema ¢pazmernma yenu

Domo 2.44
3aTeM U3MEpPUM CHJIY TOKa B pesuctope R, (pomo 2.46).

MADE IN USSR

1|
vinE g
AL Ry

l,/

Pomo 2.46

ITorom u3MepuM culy TOKa B pesucrope R, (¢pomo 2.47).

Domo 2.47
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IlopTReprKAaET TM SKCIIEPUMEHT MIPABUIIO CI0MKEHUA?

W3z pomo 2.45 suano, uro I,,,,., =(0,9+0,1) A= 0,9 A.

Cnna Toka B pesuctope R, (cM. ¢pomo 2.46) pasua I, = (0,3 +0,1) A= 0,3 A.
(0,3-0,1)A<I,<(0,3+0,1)A.

Cuia Toka B pesucrope R, (cM. ¢pomo 2.47) pasua I, = (0,7+0,1) A~ 0,7 A.
0,7-0,1)A<I,<(0,7+0,1) A.

Cymma toxoB Iy=1,+1,=(0,3+0,1)A+(0,7+0,1)A=(1,0+0,2)A=1A.
0,8A<I,<1,2A.

(He 3abyapTe, 4TO IPH CJIOKEHUN H3MEPEHHLIX 3HAUYEHU MOTrPENIHOCTH CKJIaJbIBAIOTCA. )
OryosuM nosyyeHHEIe 3HAYEHUA HA YHCJIO0BOM OcH (CM. pHc.).

:Ioﬁm.ﬂa
(0,9
110
?:e::;*.:é%':'y//:;::::
ALY, LA
0,8 1,2
IO

Brisox: IIpaBuno moATBep:K/AaeTCsA, TAK KAK MHTEPBAJ M3MEDEeHHOT0 3HAUeHHS CHJIBI 00mIero
TOKA ¥ HHTEePBAJI CYMMBI CHJI TOKOB IIepPeceKarTcH.

3apaHnue 2.29. (CamocmosamenbHoe 8binoiHeHUe N0 Gomozpapuan.)

MpoBepka npasuna CROXeHusi CUJ1 TOKOB NPW NapannesbHoM COeauHeHun pesucTopos. [Mo-
rpeLwHoCcTb n3MepeHus cuiibl Toka Al =0,03 A.

Ha ¢pomo 2.48 npejcrasiieHa sneKTpuuecKas 1ellb ¢ 1apajliebHEIM COeTHHEHHEM PEe3UCTOPOB.
®ororpadua 6 ToKasbIBaeT 0OLIHIL TOK, & DACYHOK 6 — CXeMY IeIIH.

@Domo 2.49 No3BOJAIOT OIIPEEIUTE TOK B peaucTope R, , a pomo 2.50 — rox B peaucrope R,.

/’/,/ N
L //"/f:.-, Y
0.2 /r.‘r,w,”‘,mi,.‘.-‘ \

04 06 08

domo 2.48
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domo 2.49

IoaTBep:K/AaeT JH ONBIT MPABHJIO CA0MKEHHS CHJ TOKOB, €CJIH IOIPelIHOCTh U3MePeHNA CHJIBI
roxa pasHa Al = 0,03 A?

Ioackaska: 4ToOB HE PHCOBATH TPH 3JEKTPHYECKHE CXeMbl, MOKHO HapHCOBAaTh OJHY CXeMy C
TpeMs amMIlepMeTPaMH.

KpaTknit oruér

1) Cxema aneKTpn4eCcKon Lenu:

2) Pe3ynsrarsi|U3MepeHnii:

3) BeiBoa:
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Sapnanme 2.30. Ixsamenayuonnoe 3adanue (camocmosmenvroe evinornerue ). O6opydosanue
evidaém yuumenb.

Hmxe nmpuBeieHa BO3MOKHaA QOPMYIMPOBKA 3aIaHUA.

Mcnonb3ys UCTOYHUK TOKA, aMNepMeTp, peocTar, KoY, CoOeauHUTENbHLIE NPOBOAA, PE3UCTO-
pbl, 0603HaYeHHble R; 1 R,, NPOBEPLTE SKCMNEPUMEHTANLHO MPABUIO CNOXEHUA CUJTbl ANEKTPUYECKO-
ro ToKa npv napannesnbHOM CoeaguHeHn ABYX NPOBOAHUKOB: R, U R..

B 6naHke OoTBETOB:

1) HapucyiTe 3NEeKTPUYECKYIO CXEMY 3KCNEPUMEHTANILHON YCTAHOBKU;

2) C NOMOLLBI0 peocTaTa yCTaHOBUTE CU/y TOKa B HepasBeTBAEHHOM YacTu uenn 0,7 A 1 us-
MEepbLTE CUJTY 3NIEKTPUHECKOr0 TOKa B KAXA0M M3 PE3UCTOPOB NPU UX NapannenbHOM COEAUHEHNH;

3) cpaBHuTe 06WYIO CUNY TOKA (00 pasBeTBNEHUS) C CYMMOW CUN TOKA B K&XA0M M3 Pe3ncTo-
pPOB (B KaX0M U3 OTBETBJIEHWUIA), YYUTBIBAS, YTO NOrPELUHOCTL NPAMbIX U3MEPEHUIA C MOMOLLLIO aM-
nepmetpa cocrasnaet 0,1 A; '

4) cpenaiTe BbIBOA, O CNpaBe/IMBOCTU UM OLLIMBOYHOCTH npoeepsemMoro npasuna.

KpaTkuii oT9éT

§4. UccnepoBaHue 3aBUCUMOCTHU CUJIbl TOKA OT HaNPs)KeHUs

1. Kak npoeepaoT 3aBUCMMOCTU OAHO1 BENIN4UHBI OT APYroi?

1) Bce 3aBHCHMOCTH, KOTOpPbIe BAM OPHUXOAUTCS HUCCIEJOBATH HA HK3aMeHe, OTHOCATCH K DyHK-
IIHAM, KOTOPEIE€ B MATEMaATHKE BBl HA3bLIBAJIH HpEMOﬁ IIpPOIMOpPIIHOHAJIBEHOCTEIO y= bx. Ects ABa npu-
3HAKa IPAMOH NPOMOPIIHOHAIBHOCTH

Ilepsuiii. I'padhuroM ABiIgeTCA IpAMAada JHHUSA, IPOXOAAINAaA Yepe3 Hauaao KOOPAMHAT.
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Y, CM 4 y=1,6x
T A(1;1,5)
'Y B B(4;6)
5+
| fa
0 et 5 } :;-’ o

Bropoii. KoopauraTts: n106e1x ByX ToYeK A(X,; y,) u B(x,; y,) IPONOPIMOHANILHEL APYT APYTY:
B_Y o ¥ |

Xy Yz Yy Y

Eciu Ha KOODAMHATHOM IIJIOCKOCTH C H3BECTHHIM MAcIITA60M II0 OCAM IPOBe/leHa MpsAMas, Bee-
r/ia MOKHO OIIpeZieIuTh KoaddunuesT b B BEIpakeHuu y = bx.

Iz aToro mMel BeIGepeM TaKyio TOYKY A, KOODAUHATHI KOTOPOH «TOYHO» COBIIAZAIOT CO IITPHU-

xamu A(9,0; 6,5) (cM. puc.).

Y, CM 4 A
6,5 F—————————————
|
St [
|
T |
1 |
|
- |
|
|
e S I NI -
0 5 g X, CM

CrnenosaTenbHO, Koahdunuent b B hopmyJie y = bx pasea b=6,5/9,0=0, 722..... ~0,72.

Kax sanucars 3apucuMocTs? Tounoe BEIpaskenue: y = (6,5 / 9,0) - x ; npubauxéHHOe:

y=~0,7-x. Hacraoe 0,722 MbI OKpPyI/IsieM 0 JECATHIX, TAK KAK KOOPAMHATHI M3BECTHEI «J0 Je-
CATEIX ».

Ecsiu KoopauHATH 3a/laHBI B TaONUYHOM HOpMe, TO IPOBEPHUTH NPAMYIO IPOHOPIHOHAILHOCTD
MOKHO, IPOBEPHB IPONOPIHOHAJIBHOCTE KOOPAUHAT JJIA JIO0OBIX ABYX TOYEK.

Paccmorpum npumep.

Tourn
0 a b ' d e f
KoopauHaTs!
X, CM 0 1,0 2,0 3,0 4,0 5,0 6,0
Y, cM 0 1,3 2,6 3,9 5,2 6.5 7.8

Bosbmém Touku (b) u (e).

1-#1 cmocob mpose ! IpoBepAeM DaBeHCTBO OTHOHIEHUS «HMKCOB» M OTHOIIEHHS «HIDEKOB»
5,0 6,5
IBYX To4YeK. [lyis BEIOPAaHHBIX TOYEK HOJYUHM: 2’—0 =205 2,6 =2:5.
2] L]
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2-# cnoco6 DTPOBEPKH: IPOBEpPsieM PABEHCTBO OTHOIICHWS <«HIPeKa K MKCY» KasKA0H M3 ABYX

26 _1365_ ;3

2,0 5,0

3-#1 crmocof IpPOBEPKH: NPOBEPAeM PABEHCTBO OTHOINEHHS «HMKCA K MIPEKy» KayKJIoH M3 JBYX

2,0 5,0
9 _0,7692...; 22 =0,7692....
6,5

£ ?

TOo4eK. J[JIf BLIOPAHHBIX TOYEK ITOJIYIHM:

ToueK. JIJ1s1 BEIOPAHHBIX TOYEK IMOJYIHM:

¥ no6HO, KOHEYHO, AJA BCEX TOUEK GpaTh OTHOIIEHHE Y,
x -

Torpa cpasy onpegensem xKoadbdunuest b: %’% =1,3; —3-’—@ =1.3; 6.0 =1,3;

y=13-x
U3 nByx croco6oB MPOBEPKY MPSIMO IPONOPIUOHATLHOCTH IPEANOYTHTeIbHEee rpaduuecKuii.

3apnanue 2.31

B tabnuue npuseaeHbl KOOpAUHATHI TOYEK.

Y, cM 0 3,2 9,6 12,8 17,6 22,4
X, cM 0 1,6 4,8 6,4 8,8 11,3

lMpoBepbTe runoTesy: y NponopumoHaneH x. Ecnu runotesa BuINONHAETCS, TO HAKAUTE KO3Gg-
GUUMEHT NPONOPLUMOHANLHOCTM b B ypaBHEHUN y = bx 1 NOCTPOoTE rpaduk 3aBUCUMOCTH.

25

20

=Yy

5 10 15

2) asxe B MaTeMaTHYECKHUX PUMePAaX, KOT/IAa KOODAWHATHI TOYEK MbI CINTAEM TOYHBIMHU, BO3-
HHUKAT NpUOINKEHHBIE 3HAYEHHA U, CJIEJ0BATEIbHO, [IOTPEITHOCTH.

Paccmorpure zpagurx 1:
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Ons npsamMoit A MOMHO OTBICKATh TOYKY, KOOPAMHATHI KOTOPO# B BeIOpaHHOM MacuiTabe Tou-
HbIE, a IJId IpAMo¥ B BRI TAKYIO TOUKY yiKe He Halnére. B ypaBHeHHNH 3T0# npaMoii KoaddumueHT b
MOXHO OTBICKATE JIMIIb C HEKOTOPOH IIOTPEIIHOCTEIO.

3apanue 2.32
OnpepennTte KoadpPuuneHT b B ypaBHeEHUN y = bx ans NpaMoi A (CMm. rpaguk 1).

Sapanue 2.33
Onpenenute NpubnmuanTensHoe 3Ha4eHune koagpduumenTa b B ypasHeHun y = bx ansa npamon B
(cMm. rpaguk 1).

Ilns aTOTO HAZO Ha NIpAMOM B HalTH TaKyIo TOUKY B, , Y KOTOPOi 0fjHA M3 KOOPAUHAT — TOYHOE
3HadYeHHe, a Apyras — DIIHKe BCero K «IOJOBUHKE» .
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3apanuve 2.34

Onpepenute HaMMmeHbLLee 3HaYyeHue b, n Hauﬁonbmee 3Ha4yeHwe b, koadbduumeHTa b B ypaBs-
HeHun y = bx ana npsmown B.

s HaxoxAeHUA b; HafO OTEICKATH MOJ NpAMON Haubojiee 6IU3KYI0 K OPAMOH TOYKY C IeJIbI-
MH KOOPJMHATAMH.
J1a HaxoskAeHus by HaZio OTHICKATE TAKYIO TOUKY HaJ IpAMoii B.

3) B puanueckux mccleL0BaHUSAX KOOPAMHATHI U3MEPSAIOTCA U, CJIeJ0BATEILHO, IIOIPEIIHOCTH
uX Hen30e X HEI.

IIycts BemmuuHA ¥y H'amepae*rca C IOTrPelIHOCTBIO Ay, KOTOpas PaBHA OAHOM KJIETOYKe HA Bep-
TUKAaJIBHOM OCH, & BeJIMYHMHA X — C MOTPEINHOCTHIO AX, PaBHOI ABYM Kieroukawm (zpaguk 2). Toraa
Jo0as To4Ka, orobpaskaomas pe3yIbTaThl SKCIIEPUMEHTa, [IPeBpalllaeTcs B IPAMOYTOJLHHK CO CTO-
poHaMu 2Ay = 2 KJIeTKHU U 2Ax = 4 KJIeTKH, U T/le TOYKA BHYTPH OIPAMOYTOJIbLHUKA, MBI He 3HAEM.

Q,AJL

4

-
2Ay_z ///
N X
TI'pagux 2 Pomo 2.51

HMMenHO 5TO ¥ NO3BOJIAET HAM IPOBECTH NpAMYy0. Hamo B3ATh MPO3pavYHyIO JHHEHKY U HAJO-
SKUTH €€ Ha KOOPJHHATHYIO ILJIOCKOCTh TaK, YTO0BI OHA IIPOIILJIA Yepe3 Bce IPAMOYTOJFHHUKH U COBCEM
Heobsiz3aTeIbHO uepes ToukH (pomo 2.51).

s onpenenerus KoahdunuesTa b B ypaBHeHHH IPAMOi y = bx BeiOupaem Touky A (cM. zpa-

¢ux 3), KOODAWHATEI KOTOPO# OJIM3KH K IITPUXaM, M HAXO0JUM, UTo b= —E— =1.16.
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Komneuno, b omrpeneneno ¢ morpeimHocTsio Ab. UMeroTca ABe COCTABIAOIIHNE 5TOM MOTrPEIIIHOCTH:
ImepBas CBA3aHA C TeM, KaK MBI PACTIOJOKHIN IPO3PAYHYIO JHHEHKY; BTOpad — C TeM, YTO KOODPIH-
HATBI TOYKH A HMEIOT IIOTPENIHOCT. EC/IM TOYKH PACIIONoMKeHbl «ILIOTHO» ¢ HeDOoJIbIIHM pasbpocoM,
TO IIPU PACHONIOXKEHUHN JTUHEeNKHY BEI oIH6GETecs He oueHb cuabHO, Torga JIOCTaTO‘-IHO onpeieNuThL BTO-

' PYIO COCTaBJIAIOIIYIO HOTPEITHOCTH. Kaxk sto caesnats?

Hazo B3aTE KOODAMHATEI CAMEIX «KPaifHHX» BePIIHH NPAMOYTONbHUKA (2pagurk 4):

— pepmuny I (5,6; 7,2);

— sepmuny I1I (6,4; 6,8).

yy 18T s .
T —i—— 7 Al
a7 11(6,4; 6,8
/// ’L,' ( )
6 z F I 1
A0 |
\
5 rs.. £
Ly
4 -//N // | l
Q Fd ] 1
//4’ L]
3 7 /’ t +—
'/ | |
2 //// ! I
iR
| |
1 il
| |
L4
0 4y 8 .84 & -B - %

I'pagur 4
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Tak xak b =£, TO HaubonbuLee BO3MOKHOE 3HAYEHHE b PABHO YACTHOMY OT JeJleHus HauboIb-

x =
7,2
LIIero 3HAYeHUs Y ¥ HAMMEHBIIIero 3HaYeHns x: b, = 56 ~1,3.
) ]
Haumenvuree BO3BMOKHOE 3HAYeHUE b pABHO YACTHOMY OT Jie/leHHA HaUMeHbIIIero 3Ha4eHu A yu

6,8

HauboJIbIIero sHaYeHud x: b, = 4 =0,9, T.¢.0,9<b<1,3.

Ha zpagurxe 4 st 1Be NpsiMble IPOBeeHBl NYHKTHPOM. XOPOLIO BUAHO, YTO OHH OrPAHUYMBA-
0T CEKTOP, B KOTOPOM Bbl IOMEIIIAJH JHHEHKY IIPH MOCTPOeHUH rpadHKa.

2. dKcnepuMeHTanbHbie UCCNef0BaHNA 3aBUCUMOCTHU CUJIbI TOKa OT HanpsXxeHua

Sananune 2.35. (ITpumep evinoinenus no pomozpapuim.)

Ha ¢poro 2.52 npepacrasneHa anekTpuyeckas Lernb rno NccnenoBaHuio 3aBMCUMOCTI CuJibl TOKA
4Yepes Pes3ncTop OT HANPSXKEHMS HA ero KOHLax.

Pomo 2.52
Ha ¢poto 2.583, 2.54 npepcraBneHsb! Wkansl npubopos.

MADE INUSSR ;i:,

3 4

A 1 _ ’\\\\\\_\\mhm!mf/f ;
RO Loy iy 3
W\ | k

. o u“\\\\ A3 ! D V b
G UL U 08 ; . Ren==9000n i

04 06 | '
a (1]

@Pomo 2.53 @omo 2.54
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Ha ¢poro 2.55 (a—0) nokasaHbl pe3ynbTaTbl COBMECTHbIX U3MEPEHUIA HANPSKEHUS 1 CUNbI TOKA.
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MccnepynTte 3aBUCUMOCTL CUJIbl TOKA OT HanpsKeHWA Ha KOHLAX pesncropa.

HauepTum cxemy aJIeKTPHYECKOH Iiermu:

IorpemsocTs nameperus amnepmerpa pasua 0,03 A, a sonrsT™MeTpa — 0,3 B.

@7

-©

Onpenensiem (monbsysack gomo 2.53—2.54) npefiesi U3MepeHHA U IieHY JleJleHHsl NPHOOpPOB
(mabn. 1).
Tabauua 1
ITputGop Ilpenen ITena ITorpemHnocTs
H3MepPeHuA JeJeHHUA [IPSIMOr0 U3MEPEeHUA
AwmnepmeTp 0-1A 0,02 A 0,03 A
BoJabTMeTp 0-1B 0,2B 0,3B
Ananusupys ¢pomo 2.55 noxasaHuii mpuGOPOB NPHU NPOBEIEHUU COBMECTHBIX M3MEPeHMil CHIIbL
TOKA M HAIPAMKEHNs, 3aII0JTHUM mab.. 2.
Tabauua 2
U,B 0 1,2 2,0 3,0 4,0
I,A 0 0,14 0,24 0,36 0,50
OTHoLIEeHHE g R 8,6 8,3 8,3 8,0
Haxoaum uacTHOE v B KAy JI0M OIILITE.

Ecau 9T yacTHBIE B CTPOKE OIH3KH APYT K APYTY, TO SKCIIEPHMMEHT IOATBeDP:KIAeT, YTO CHIA
TOKA MPAMO MPOIIOPIUOHAIbHA HAIIDSAIKEHHIO.

Bropoii cmocob nmpoBepKH NPAMOI NPONOPIHOHAJLHOCTH: IIOCTPOEHMEe rpaduKa 3aBUCHMOCTH
CHJIBI TOKA OT HanpsikeHud (2pagdur 5).

Iy

A
Ib‘ ,

I'pagur 5

YR

I'paduk noaTBepAuJI, 9YTO CHJIA TOKA IPONOPIHOHAJILHA HAIPAKEHHIO.
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Baxcnoe sameuanue. Ecniu Ha OI'D Bel HanumIuTe YOPOIIEHHBINH BeiBon: «C yBeJnueHNEM Ha-
NpAMKeHNUA CIIa TOKa PacTéT», TO 3TO ToKe 6yIeT BepHBIM.

3ananue 2.36. (CamocmoamenvHoe 8binoinerue no pomozpaguam.)

Ha ¢poto 2.56 npeacTasneHa anekTpuyeckas uens. Miccneayire 3aBMcUMOCTb CUIbl TOKA Yepes
NPOBOJIOYHLIA PE3NCTOP OT HANPSXEHUA MEXY KOHLLAMW NPOBONIOKM.

@omo 2.56
1) HauepTuTe cxeMy aJIeKTPHYECKOH Henn:

2) Ha ¢pomo 2.57 (a—2) npeacTaBIeHBl Pe3yJbTaThl COBMECTHEIX M3MEDEHHIH CHIIBI TOKA M Ha-
NpAKeHUs. '

\’\\ \\\\\\\IIIIIH///,//S
N /////
v 6

R 512900 O

Pomo 2.57, a
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domo 2.57
3amosHUTe TADAMILY Pe3YJbTATOR H3MEPeHHI:
U,B 0
I,A 0

OTHolIeHHe yI_ =

3) Ioab3ysack JaHHBIMH TabJIUIBI, BEIACHUTE, CIIPABEAJIMBO JIH U1 JaHHOH IPOBOJIOKH YTBEp-
JIOeHHe: CHJla TOKa IIPAMO IIPONOPIHMOHAJIbHA HAIIPAMXEHHUIO.

4) ITocTpoiiTe rpaMK 3aBUCMMOCTH CHJIBI TOKA OT HAIIPAXKEHUA U c/ieialiTe BHIBOJ, O BHE 3aBH-

CHMOCTH CHJIBI TOKA OT HATIPSYKEHHU .
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L Ay
0,8

0,6

0,4

CocraBeTe KpaTKHH OTYET O TpOBEIEH-
0,2 ! HOM HuccaegoBanuu. Ha OI'D pesyabTaTs
_H3MepeHHUH MOKHO IpPeNCTABUTH B BHIe
] TabJMIbI, & MOKHO B BHjAe rpadbuka. M-
i i i TO, U Apyroe 6yaeT BEPHO.

0 : x
1,0 2,0 3,0 4,0 50 6,0 U.B

ATKHI OTYET

1) Cxema 2nekTpu4eckoi| ueny:

2) Pesynbrarsl u3MepeHuii. (MoxHo npeacraButh B BUAE rpaguka):

I,A ]

(MoxHo| npeAcTasuTte B BUAE TabAMLbI);: N

A E
U,B D il
3) Bhisoa [
0 ol

U,B | ]
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Sapanue 2.37. Ix3ameHayuorHoe 3adanue (camocmosmenbHoe 8blNOIHeHUE NO HOmozpapuam ).

Huxe npuBeieHa BOBMOMKHAA QOPMYJINPOBKA 3aIaHUA.

Mcnonb3ya UCTOYHUK TOKA, BONILTMETP, aMNepMeTp, KoY, PeocTaTt, CoOeAuHUTENbHbIE MPOBO-
[a, peancTop, 0603HaYeHHbIn R,, cobepuTe aKCNEePUMEHTANLHYIO YCTaHOBKY AN UCCNeaoBaHus 3a-
BMCUMOCTM CWUJTbl 3/IEKTPUYECKOr0 TOKA B PE3UCTOPE OT HANPSXEHWS Ha ero KOHLaXx.

B 6bnaHke OTBETOB:

1) HapUCynTE SNEKTPUYECKYIO CXEMY SKCMEPUMEHTA,;

2) yCTaHOBMB C NOMOLLBIO peocTaTta noo4yepénHo cuny Toka B uenun 0,3 A, 0,4 An 0,5 A u name-
PVB B K&XAOM Clyyae 3HAYE€HUE 3NIeKTPUYECKOro HaNpsXeHWs Ha KOHUAxX pe3ncTopa, ykaxurte pe-
3yNbTaTbl UBMEPEHUSA CUJbl TOKA W HANPSXXEHWUs ANA TPEX cnyyaes B Buae tabnuubl (unv rpaduka);

3) chopmynupyiiTe BbiBOA, O 3aBUCUMOCTU CUJIbl NIEKTPUHECKOr0 TOKa B pe3nMcTope OT Hanpsa-
XEHWA Ha ero KoHLuax. =

DIIeKTpHAYeCKas elb, COOpaHHAA [IJIs BEIIOJHEHNA 3aJaHUA, IPecTaBIeHa Ha ¢omo 2.58.

Domo 2.58

1) HauepTuTre cxeMy 2JIeKTPUYECKOM IeITu:

2) Ilonsaysics gpomo 2.59, BommmuTe B TabaMIy pe3yJbTaThl H3MepeHHIi. 3aloJHHUTE TPeThIO

CTPOKY.
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3) Cnenaiite BEIBOZ O XapakTepe 3asucuMocTu I ot U:

Q .
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ITocTpoiiTe rpaduk sasucumoctu I (U) u cpenaiiTe BEIBOL 0 XapakTepe 3aBucumoctu I ot U.

I,A

0,6

0,4

0,2

1,0 2,0 3.0 U,B

3ananue 2.38. Jx3ameHayuoOHHoe 3adanue (camocmoamenvroe ebinonHerue ). O6opydosarue
npedocmasiiemces yLumenem.

Hwusxe npuBesieHa BO3MOXKHaAA QOPMYIMPOBKA 3aJaHUA.

Mcnonb3ysa UCTOYHMK TOKA, BONBTMETP, aMMNepMeETp, KoY, PeocTaT, COeaUHUTENbHLIE NPOBO-
Aa v peaucTop, 0bo3HaveHHbI R,, cobepuTe aKCNepMMEHTaNbHYIO YCTAHOBKY 1 UCCNea0BaHNUs 3a-
BMCUMOCTU CWUJIbl ANIEKTPUHECKOrO TOKa B PE3UCTOPE OT HanNpsXXeHUsa Ha ero KoHLax. ‘

B 6bnaHke oTBeTOB!:
1) HapUCyWTe 3NEKTPUHECKYIO CXEMY IKCNEPUMEHTA;

2) yCTaHOBMB C NOMOLLbIO PEOCTaTa N0o4epéaHo cuy Toka B uenu 0,4 A, 0,5 A u 0,6 A u name-
PUB B KaXA0OM Cly4ae 3HAYeHWs INEKTPUYECKOro HanpsKeHUs Ha KOHUAX pe3ucTopa, yKaxuTte pe-
3ynbTaTbl UAMEPEHUA CUJlbl TOKA U HaNPsXXeHna 419 TPEX crydaes B Buae Tabnuupbl (unu rpaduka);

3) chopmynupyiTe BbIBOA, O 3aBUCUMOCTU CUJIbI SNIEKTPMYECKOro ToKa B pe3sucTope OT Hanps-
>KEHWMA Ha ero KoHuax.
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FNABA 3. ONTUYECKUE 9BJIEHUSA

§1. UamepeHune poKyCHOro pacctoaHus

1.1. loMmawHaq NnOAroToBKa

3 Hue 3.1

1) Kakas n3 npencraBneHHbIX Ha PUCYHKE CXeM X04a NapannesnibHOro ny4ka siy4en CooTBeTCcTByeT
cny4aio AanbHO30pKOoro rnasa?

1) 2) 3) A 4)

<
-~

Omeem: :

2) BcnomHuTe, 4To HasbiBaeTcs GokycomMm CoOMpaloLLEeiil NIMH3bI, 4TO Takoe POoKyCHOE pacCcTosHUe.
Y3HaiiTe, y KOro B Balleil CeMbe UM 3HaKOMbIX UMEIOTCS 04KM C COBUPAIoWLMMN NMH3AMWN, HeMY
paBHa UX ONTUYecKas cuna (CKONbKO B HUX «AMONTPUiA»), paccuntante POKyCHOe paccTosiHue

ATUX O4KOB.

Hue 3.2
MamepbTe GOoKyCHOE PACCTOAHNE NNH3bl «<METOAO0M OKHa».

YKpenuM Ha OKOHHOM CTeKJe Juctouek Gymaru (¢pomo 3.1, @) ¥ OJYYHUM C IOMOINBIO JINHIEI,
UMeIoneica y Bac IoMa, 96TKOe H300pakeHue JUCTOYKA Ha TPOTHBOIIOJIOKHOM cTeHe (¢pomo 3.1, 6).

HsmepsieM paccTOAHUE OT JIMHSBI [0 CTEHKHU.
910 paccToAsHAE NPUOIH3UTEIBHO PABHO (DOKYCHOMY PACCTOSHMIO JIMH3EIL.

Basxcnoe 3amevanue: yeM Aajblie HAXOAUTCA JAH3A OT OKHA, TéM TOYHee MbI H3MepuM (GoKyc-
Hoe paccrosnue. IloaToMy npeaMeT, IO KOTOpOMY onpeieigeTcs (POKYCHOe paccToAHMe, 06A3aTeIbHO

JON¥KeH ObITh YIANEHHEIM.
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@omo 3.1

3ananue 3.3. OnpeneneHne GOKyCHOro PaCcCTOSHUSA JIMH3bI C TOMOLLIbIO 1a3ePHbIX YKa30K.

ITpu nomomy ABYX JIa3ePHBIX YKA30K MOYKHO HOJYUUTE IapajlleIbHbIH IYYOK CBeTa.

CuaYasa KHOIKH YKa30K 3aKpelNMM CKOTYEM HJIHA M30JIEHTOW, YTOOLI OHM HE BBIKJIIOUAIHCH;
flajiee YCTAHOBUM YKa3KH TAK, YTOOBI pACCTOAHHNE MEK Y U3AydaTeIaMH (YKa3KaMH) U [IATHLIITKAMEA
Ha cTeHe ObLIH OIMHAKOBBIMU (pomo 3. 2 — a, 6, 8). B aT0M ciiyuae Tyum HAYT MapaieibHo.

a 6 . 8
Pomo 3.2
Tenepb Ha NyTH HapajleNbHBIX JIydeil YCTAHOBHM JIMH3y HA TAKOM DACCTOSHHE OT CTEHKH,
YTOOBI IIATHBIMIKA COBMECTHIUCH (pomo 3.3, a). Pomo 3.3, 6 NOKA3LIBAET, UTO IIPH STOM PACCTOSHUE

OT JIMHBEI 10 CTeHKH 173 MM. 9T0 M ecTh (POKyCHOe paccTOsiHME JMH3EL. JlefCTBHTEIbHOE 3HAUEHHE
(horycHOTO paccrosgausa 173 MmmM.

Domo 3.3
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Sapanue 3.4. OnpegeneHne GOoKYCHOro paccTosiHus ¢ NomoLLbio CoHLa.

Cawmplii ynanénasiit ot 3eMyH ucTouynuk csera — Connme. Ha ¢pomo 3.4 npencrasieH onsIT mo
H3MepeHHI0 QOKYCHOTO PacCTOAHUA ¢ UCHOJIb30BaHUEM HCTOYHHKA cBera — Cosnma. Mamepwre ho-
KYyCHOe paccToaHue JIr000i JuH3bI ¢ noMombo Conana. [[i1a 3Toro choKyCcHpyHTe JIMH30H COTHEYHBIH
CBeT Ha 9KPaHe H U3MepbTe PACCTOSHHE OT JHH3EI 10 9KPaHa:

e

domo 3.4

1.2. JlabopaTopHoe oGopyaoBaHue rno onTuke

Ha sk3amMeHe MOKeT UCIIOIB30BAThCA ONUH U3 TPEX HaGopoB 060pyAOBaHKS.

Ilepsriii Habop npezcrasieH Ha ¢omo 3.5. BmecTo GaTapeliku MOXKHO MCIOJIL30BAThH Jabopa-
TOPHBIA MCTOYHMK HanpsxeHus (¢pomo 3.6). [IpegMeTOM NPH UCCIEJOBAHUU CBOMCTB H300pakeHUA
CILY’KHT CJIal[ ¢ ABYMA CTPeJKaMH, KOTOPLIA OCBEI[aeT s JaMIIOuKoi (homo 3.7).

Domo 3.5

Domo 3.6 7 ®omo 3.7
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Bropoii Ha6op KoMIIeKTyeTcs U3 00br4Horo gaboparopaoro obopygosasus (¢pomo 3.8). B srom
ciaydae mpefiMeT, H300pakeHHe KOTOPOro BH uccieayere, — ato 6yksa I' (¢pomo 3.9) unu, Hanpumep,
JeJji0oBe4YeK, HADHCOBAHHLIHM HA MapUKe OT HACTOJLHOTO TeHHuCca (pomo 3.10).

@Domo 3.9

domo 3.10
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Tpernii Ha6op — Ha MarHUTHBIX Aepsxarensax (¢omo 3.11). Ilpu ucnosb3oBaHUH 2TOr0 HabOpa B
KavyecTBe MPeJMeTa HCIIOJIb3yeTCA CIHPAaJhb JaMIouku. Cnupans Kak IpeaMer AJis HCCAeNOBAHUS MO-
JKeT MCIIOJIb30BATHECA H B [IBYX NpeAsIAyIuX Habopax obopynoBauus. Ha ¢pomo 3.12, a noxkaszana usme-
pUTeJIbHAS YCTAHOBKA /LIS IOJIyYeHUA U300parkeHuA CIIHPAJIH JIaMIIOYKH (gpomo 3.12, 6).

domo 3.11

1.3. 3kcnepumeHTanbHbie 3afaHNA N0 U3MEPEeHUIO GOKYCHOro paccTofHuA

3anauue 3.5. (IIpumep svinosnenus no pomozpagpusn.)

Ha ¢oto 3.13 npeacrasneHo namepeHune GoKyCHOro pacCTOSIHUS NUH3bI HA OCHOBE nony4eHus
n3obpaxeHns okHa. MamepbTe GOKYCHOE pacCTOSHUE NUH3LI 1 onpegenute e€ ONTUYECKYI0 cuny.
CocTaBbTe KpaTkuii OTYET O NPOBEAEHHOM UCCNEL0BAHUN.
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6
domo 3.13

HanuwwuTte kpaTkmii OTY4ET. KpaTKnia OTYET O0KEH BKIKOHATL CNeAylowme NyHKTbI:
1) cxema yCTaHOBKW; ’

2) dopmynbl ANa pacyeTos;

3) pe3ynbTaTbl NPAMbIX U3BMEPEHUNA;

4) pac4€Thl 1 OTBET.

Hamepbre (DOKYCHOE pacCTOAHUE «METOAOM OKHa» (cM. 3ananue 3.2):
F =390 mm — 300 mm = 90 mm = 0,09 M.

OnTuueckas cujia JIMH3BL: D =-;'— =1/0,09 (m) =11 gurp.

K 2 4
1) Cxema|31eKTPHHeCKON Lernu:
' ' IKpaH
JUH3A
o= s
\R F
e -
@ . ) v i
OKHO NuHeuKa 30 39
' } } : - } + — } t ' |
2) Bopmynd ONTHHECKOH| CU/Ibl TNHSbI DEVF

3) Pe3ynbratsl M3MEPEeHA:

MonpxeHne nnH3bl Ha|llonoxeHne pkpana Ha d mi
Hanpasigawen, MM | Hanpapagowen, My
119( [>) -
D oKyCHOE pacaTossHUE | JINH3pI: F=d+90 MM =0/09 M
4) OnTwyeckas|cunal TMH3bI: D+ ———~11 ant

<P
c;
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3apaHue 3.6. (Camocmosmenvroe svinoiHeHue no omozpapuu.)

Mcnonb3yetca nepseblii Habop. Monbaysack ¢goto 3.14, namepste GOKYCHOE PacCTOsSHUE U On-
penennTe onTUYecKyilo cuny NnH3el. CocTaBbTe KpaTkMii OTHET.

llllllﬁﬁfﬁuﬁ?lﬂtﬂ;ﬂllﬂlﬁ”i

40

cDon_w 3.14

Kpartkwuii oTuér

1) Cxema|aKcrnepuMeHTansHOW YeTaHOBKH:

2) dopmyna onTHWHECKDV| CU/ILl IMHBBI! D =

3) Peaynsrarsl|mamMepeHuii:

Monoxernune nH3bl Ha | [TonoxeHwe pkpaka Ha M
e, \Myv | Hanpdasngowen, Mm

:
:
(o]

(POKYCHOE |paccrosiHue finH3bl: |F =

4) Onrmyeckas|cnna MH3bI| D|=
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Sapanue 3.7. (CamocmoamenbHoe 8bLNOJLHEHUE 1O Pomozpaguam.)

Wcnonbayetcsa Tpetuin Habop. Moneayace goro 3.15, uaMmepsTe GOKYCHOE paccTosHUE U On-
pegenute ONTUYECKYIO Cuny NMH3bl. CocTaBbTe KpaTKuii OTHET.

TITiTT
¥ i1

ﬂ, i bl T q "
1 if:‘ll’” i | .ll.n

1 12 13 % 15 16
gastar-udm.ru

@domo 3.15

i 1113 L]

8
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1) Cxema | aKcrniepyUMeHTasbLHON YCTaHOBKIA:

2) dopmyna ofiTHYECKOM| CUNL JTNHSbI

3) Pesynnrayel namepeHuii:

Dok CcHOE| pacaTosHmne INH3bI:

4) OnTwveckas |cunal nuHAbI:

Sananue 3.8. (Ixsamenayuontoe zadanue. Camocmoamenvroe evinoanerue.) Obopydosanue
npedocmasnsiemcsa yiumenem.

MUcnonb3ya cobupaioulyio N1MH3Y, 3KpaH, NIMHeNKy, cobepuTe aKCNepUMEHTaNbLHYIO YCTaHOBKY
AN onpeneneHns onTUYEeCKon Cuibl IMH3bLI. B ka4ecTBe CTOYHMKA CBETa UCNONbL3YNTE CBET OT yaa-
NEHHOro OKHa.

B 6naHke 0TBETOB:

1) caenaiiTe pUCYHOK SKCNEPUMEHTANbHON YCTaHOBKM;

2) 3anuwinte Gopmyny ons pac4yéta onTUYECKOR CUlibl NUH3LI;

3) ykaxuTe pesynstaTt uamepeHus GoKyCHOro pacCTOSHUA NUH3bI;
4) 3anunTe 3Ha4YeHne ONTUYECKON CUNbI NTUHSI.
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Kpartkwii orgér

§2. UccnepoBaHue CBOMCTB M300paxeHui B IMH3e

2.1. [lomalwHas NOAroTOBKa

3apnaHue 3.9

MposeauTe UccnenoBaHmMe U306paxeHua NPU yaaneHnun npeaMeTa oT JIMH3bI.

WzmepuTenbHAS YCTAHOBKA, KOTOPYIO JIETKO coOpaThk B JOMAITHUX YCIOBUAX, MPEACTABICHA HA
¢omo 3.16. B KadecTBe IpefMeTa HCOOJb3YETCA COHUPAJL 3JIeKTPHYECKOH JTaMIOYKH, 9KPAHOM MO-
JKET CIIYKHUTh KOpoOKa, Ha KOTOPOH 3aKpeIligeTcs JUCT MUJJIMMeTPOBOH OyMaru. JIMH3Y MOMKHO Ky-
[IHUTL B Marasuge, Jy4Iile BCEro MOAXONUT JYIa ¢ TPDEXKPATHEIM yBenwdeHueM. [{nsa uaMepeHus pac-

CTOAHHUH yI00HA MepHas JIeHTa.
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é
domo 3.16
1) UsMepsieM GOKYCHOE PACCTOSHHIE «MeToZioM OKHa» (¢pomo 3.17), uamepus paccrosrue OA.

ﬁl"lph;
MA12 13 14 15

6

Pomo 3.17
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DoKyCcHOE pacCTOAHUE PABHO 5

ITpubiusurensHO ONEHUM JUIHHY coupaan S (PaccTosHMe MeX Y €6 KOHIAMME) I10 ¢omo 3.16, &:

2) IToneiTaeMcs MONYYHATE . JI
uzobparkeHHe CIMPAJIH Ha 9KpaHe, 4 S
€CJI PacCTOSIHHE OT JIMH3HI 0 - [}
CIIMpaJa¥ MeHbIII€ HJIKM DABHO e A<t *
dorycHOMY. a) F
Buison:
3) BeInoJIHUM 4epTEX H OmpefeanM, Ka-
Koe JOJUKHO ObITh mM300paskeHue S', eciam pac-
cTosiHHE d OT COHMPAJH [0 JMHIEI 3aKJII0OYEHO B
npeneaax
F <d < 2F (cm. puc. a). ' I

L 2

Do
|

-+
4+
-

[

6 PP P S

\

N

"

<——d>2F—-7

Uzobpaxenne yeenuienHoe/ymenvulennoe, npamoe/nepeeéprymoe (nog4epKEATEe BePHBIA BADH-
aHT) M PACIIOJI0XeHO Ha PACCTOSHAH [ (SF, >F, 2F) — Buifepute BepHEIA BADHAHT.

ITpoBepuM Haml BEIBOZ Ha OIBITE: YCTAHOBMM JIHH3Y Ha paccroaruu Gonbme F, Ho merbIOIE 2F
OT COHPAJIH, CMOTPHM H300paKeHue Ha IKpaHe.

BriBozx nodmeepduacsa / He nodmeepdunca — noguepkEUTE BepHBIA BAPHMAHT.

4) BEINOJIHUM YePTEX H OIpPee]uM, KaKoe JOJMKHO ObIThH usobpakeHue, ecjid paccTosinue d oT
CIIHpaJy 10 JUH3EI paBHO 2F (cM. puc. 6).

Hsobpaskernue ysenuyennoe | ymenvulennoe, npamoe / nepeséprymoe (IoAuYepKHENTE BePHBIA Ba-
PHAHT) ¥ PACHOJI0XeHO Ha PACCTOSAHNH [ (sF, =F, 2F) — suifepuTe BepHLIi BADHAHT. .

ITpoBepuM HaIl BEIBOJ Ha ONEITE: YCTAHOBUM JHH3Y Ha paccrosaum 2F or CIIUPATH, CMOTPHM
u300parkeHne HA SKPaHe.

Brisox nodmeepduncs / e nodmeepduica — nopuepkuuTe BepHEIi BAPHAHT.

5) BbInoJIHEM YepTEXK U OlpeAennM, KaKoe M0KHO GBITh H306paskeHne, eciu paccroaHIe d OT
CIMpPaJIu IO TUH3EI 3aKJII0YEeHO B npeznenax d > 2F (cM. puc. 6).

W3zobpakenue ysesuuennoe | ymenvulennoe, npamoe / nepeeéprymoe (IOL9epPKHUTEe BEPHEIH Ba-
pHaHT) ¥ PAcIOJIOKeHO Ha PACCTOAHHH [ (<F, =2F, 2F) — BuibepuTe BepHbIi BADHAHT.

ITporepum Halll BHIBOJ Ha ONBITE: YCTAHOBMM JIMH3Y HA PACCTOAHMH Gosbmre 2F or cOoMpasm,
CMOTPHM H300pasKeHue Ha 3KpaHe.

Brisox nodmeepduncs / ne nodmeepdusics — noxdepKHATE BepHLL BADHAHT.
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CpenaiiTe BEIBOJ: KAK M3MEHAIOTCA CBOMCTBA H300paskeHus IPH y/JaJIeHUH [IPeIMeTa OT JIMH3bI 7

3apnanue 3.10. MTosy4nte n3obpaxeHne ¢ NOMOLLBLIO KaMepbi-06CKYDbI.

H3006pakeHre MOKHO MOAYyYATh U Ge3 JTUH3BI ¢ TIOMOI[BI0 KaMephI-06CKYpEI, B HallleM cjIydae
HM3rOTOBJIEHHOH M3 KOPOOKH M3-TIOZ OBCAHON Kamu. 9T0 KOpoGKa, B OJHOM TOpIe KOTOPOH clejaHo
UroJ0uHOe oTBepcTHe ((pomo 3.18), a Apyroii Topel 3aKPHIT KAABKOI (IoIynpo3padnoii Gymaroit) (¢o-
mo 3.19).

HaroToBbTe KamMepy-06CKYpY, cobepuTe yeraHoBKY (pomo 3.20, BHI cBepXy) IO CXeMe H IOIy-
YHTEe HA KaJIbKe u300pakeHne cuupaiu gammusl (pomo 3.21).

®omo 3.18 ‘ Pomo 3.19

9KpPaH U3 KaJlbKH  grepcTHE ' CHHUPAJb JaMIIEI

IOoJCTaBKa
Cxema domo 3.21

OTBeThbTe Ha BOIIPOCHI:

e Kakossl cBOiicTBa H306paskeHENaA?

¢ Kak moayuuTs u3obpaskeHne CIIMPaJd, paBHOE IO pa3MepaM caMoi CIIupan?

3apaume 3.11 (014 110603HAMENRBHBLX ).

CyuiecTteyeT v naobpaxeHune, Co3gaHHoe NMH30i 6e3 akpaHa?

Ha nepsaiit B3rJs/] KayKeTcH, 4To 6e3 s9KpaHa He MOKeT ObITh H300parkeHud.

Ho 370 He Tax: uzodpaxkenue GopMuUpYyeTCA CXOAAMINMCA TOCHE JUH3bI IOTOKOM CBETa U «BH-

CHT» B BO3/lyxe. DKPaH BHITIOJHAET ABe (PYHKIMHK: OH BEIABJIAET yiKe CYIeCTBYIONee u3obpakenue, a
3a CUET PACCEeAHHOr0 OTPAXKeHHUsi 3T0 u3obparkenue yA00HO HAOIIOJATE.
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Hnsa sabaofeEus c()OPMUPOBAHHOTO B BO3JAyXe M300pakeHUs HEOOGXOIMMO, YTOGLI CBETOBOI
[IOTOK IIOIIaJI HEeIIOCPE/ICTBEHHO B IJIa3 WK B 00beKTHB (hoToanmapara.

ITonpoOyem yBuzers Héqﬁpamenne Ges aKpaHa.

Heobxoaumoe oGopynoBarue mpejcTasieHo Ha gomo 3.22. IlpospauyHas JuHeHKA MOMOMKET
HaM 00HApYKUTh U300parkeHne.

Crauana monyuum uzobpaskeHue mIaMeHH cBeuKH (pomo 3.23) Ha sxpane (nucre Gymarn).

a 6

®omo 3.23 .

3aTeM IPO3PavHYIO IUHEHKY Pa3MeCTHM Iepej JucToM Genoit 6ymaru (¢omo 3.24). Teuneps 6y-

A€M CMOTDETh Ha DKDaH C TBIIBHOU €ro CTOPOHBI U ybepéM OymarkHbIN sKpaH (¢omo 3.25). Drpanom
CIyXKHT Temeph JINHelKa. YOepéM u tuHeliKy — HaobpaskeHre HUKY/a He ucueso (¢omo 3.26).

®omo 3.24 ' domo 3.25 ' domo 3.26
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2.2. BeinonHeHue 3K3aMeHaLVnoOHHOro 3agaHus

3apnanme 3.12. (I1pumep 6binoSIHEHUA. )

PacrnonoxuTe NpeaMeT Ha pacCTOsiHUM Mexay F 1 2F oT NMH3bI, NONy4uTE ero naobpaxeHune Ha
3KpaHe, ONULIMTE CBOICTBA 3TOr0 M306paXeHusi, BbIMOIHUTE NOCTPOeHMe u 06bsacHUTE Habnioaae-
Mbl€ CBOWCTBA.

CocTtaBbTe kpaTkuii oTY4ET 06 uccnegosaHun. Kpatkuii oT4ET 06 uccnefoBaHny AOMKEH Co-
AepxaTh cneayloLume nyHKTbl:

1) cxema yCTaHOBKM,

2) onucaHue CBOMNCTB NONMYy4eHHOro n3obpaxeHus;

3) BbIBOA, — 0O6BACHEHUE XapakTepa CBOWCTB N300paxeHus.

IIpu6ausuTeIEHO OeHUBaeM (QOKyCcHOe paccTossHue JuH3bI Ne 1 (cm. 3aganume 3.2). OHO paBHO
npumepHo 10 cm.

- CobupaeM sKCIIepUMEHTAIBHYIO YCTAHOBKY.

CHavaja yCTaHABJIMBAEeM Ha HaIpPaBJAIOIIEHl AeprKaTesib ONTHYECKHX 2J€MEHTOB — peHTep
(pomo 3.27) ¢ MamMIIOi ¥ NOAKIIOYAEM JIAMIIOYKY K HCTOUYHHKY ToKa (¢pomo 3.28). PsioM ¢ ocBeTHTe-
JIeM yCTaHABIMBaeM peifTep co ciaiigom (gomo 3.29), 3aMbIKaeM Ielb ¥ BUAUM Ha OCBEIEHHOM ciaau-
ne crpenry (¢pomo 3.30).

domo 3.27 om0 3.28

Pomo 3.29

domo 3.30
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Pasmemaem JIHH3Y HA PACCTOSHMY, HANPHMED, 15 cM oT caaiza (¢pomo 3.31), yeranariupaem
9KPaH ¥ NepeMellaeM ero BA0JIb HAPABIAIONIeH TaK, YTOOBI IOJYYUThL HA HEM Pe3Koe H306paskeHue
npenmerta (gpomo 3.32).

Domo 3.32

Cxema ycraHOBKM IIpe/icTaBiIeHa Ha pucynke A. Mzo6paxenue na 39KpaHe IpeACTABJIEHO HA PH-
cyHKe B.

caaiy
JIHH3A 9KpaH
<J |
. _| ! . .
+—+ :::f1!"“ A — +——+ :....§!=€V
10 em 25 em 55 cm
A
B’
A A
.n:'_'
| P
I B F
| 1
: : : | A’y
- d-15cm! r
g = n ™
‘20 MM’ ¥ f=380cm |
B B
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MgbI BHAMM, 4TO HM300pa)keHHe ABISETCH NeHCTBUTENHHBIM, NEePEeBEPHYTHIM M YBeJIHYEHHBIM.
Ha pucyuke B mokasaH X0 Jy4dei.

Pucysok B no3BosiseT ONeHUTh (OKYCHOe PACCTOSHHUE JIMH3bI, €CJIH HAM H3BECTHEI IIOJIOXKEeHUHA
JIMH3BI, IpeaMeTa 1 n3obpaxenns. Ha pucynkax, npuBeJEHHBIX HU¥e, IIOKA3aHO, KAK 3TO CHEJIATE.

Ha pucyHKe a B MacmTabe yKasaHEI IOJOMKEeHHUA [IPeIMeTa, JINH3EI U 9KPaHa.

Pucyem Touky A* Ha skpase (puc. 6) — aTo n3obparkeHue TOUKH A.

Temeps NPOBOAUM JIy4, MapaaeJbHbIH onTHueckoi ocH. Ilocsie TMHSEI OH AO/KEeH NONacTh B
A* (puc. 8). Ilpm aToMm MBI 3HaeM, 4TO IOCJIE IPEeJIOMJIEHHS OH IPOXOJUT Yepes Goryc. Tax MBI HAXO-
auM (hoKyCHOe paccTossHUe: 0HO paBHO 10 cm.

PesyapTaT He 3aBUCHUT OT Pa3MepoB npeamMeTa (puc. 2).

3KpaH
3KpaH
v 4
a : T T T 1 T T 1 6 N
|
|
| |
d=15cMm| X A
" f-30cm
A A 9KpPaH
y
9KpaH
A . 4
F
8 2 ]
10 ¢
w0 cm
At
A*

CocraBuM KPaTKHl OTUET:
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N N 1 5 O

Jan; | JUH3a : 3KpaH

| A | I

Kpatkmuii ér
1) Cxemalycrakosky: |
C

\/ i

| 10 cm 15 e 55 e i
+__$ npegMeT u3obpaxenue | |

2) CBo#icTBa n306paxXeHUs. \NEVICTBUTENBHOE, TepeBEDHYTOe, lyBEeNNYEeHHOE.

3)|BbisoAa: Pokycroe pacctosHue nnHabi |10| ca.

[lpy pacnanoxeHnn npeamera ot nnH3bl Ha paccTosHum F <d < 2F
nony4aeTcsl Takow xapakTep n3pbpaxeHus.

A-t

[ LTI I T T T T ]]

3apnanue 3.13. (CamocmoamenvHoe 8vinosHeHue 10 omozpagpusmn.)

Ha ¢pomo 3.33—-3.38 npezcrasiien omeIT 1o Mcc/Ie[0BAHIIO H300parkeHHs, JaBaeMoro JHH30i Ne 2,
Onpenenure mocTpoeHneM (POKYCHOE PACCTOAHHE JTUHIEI No 2,
CocraBbTe KpaTEHil OTYET O BHITTOJHEHHOM HCCJIE{OBAHUH.

domo 3.33 ' domo 3.34
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Pomo 3.35

1 I‘lﬂﬂlll‘lll“l““tlillll“Ilillll!

Pomo 3.37

@Domo 3.38
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1) Cxema lycraHoBKU:

2)| CowicTBa| 306paxXeH!s:

3)|BeiBoA:

3apnanue 3.12. (dx3amenayuonnoe sadarnue). Ob6opydosanue evidaémea yyumenem. Camo-
cmosmeJnbHoe 6biNONHEHUE.

Hue npuBesieHa BO3MOXKHasA GOPMyIUpPOBKA 3aaHUA.

Mcnonb3aya cobupaiollyio NMMH3Y, 3KpaH, faMny Ha NoACTaBke, MCTOYHUK TOKa, COeAVHUTEb-
Hble MPOBOAA, K04, JIMHEWKY, cobepuTe 3KCNEepUMEHTaNbHYI0 YCTaHOBKY /1A MCCneaoBaHus
CBOWCTB M300paxeHus, Noy4eHHOro C NMOMOLLbIO COBMPAaIOLEN NIMH3bI OT Namrbl, PacrnonoXeHHOoM
OT LUEHTpa JINH3bl Ha paccTofsHuK 15 cMm.

B 6naHke OTBETOB:

1) coenaiiTe CXeMaTUYeCKUIA PUCYHOK 3KCMEPUMEHTaNbHOW YCTaHOBKW ANsi HabnioaeHa 1M3o-
HpaxxeHna Namnbl, NONYHEHHOrO C NOMOLLLIO COBMPAIOLLEN NNH3bI;

2) nepenBuras aKpaH, nonyyuTte 4€Tkoe u3obpaxeHue namrel U NnepevyncnuTe CBOMCTea U3o-
BpaxeHna (MHUMOE UK OEACTBUTENbHOE, YMEHbBLLIEHHOE WK YBENUYEHHO., NPaMoe U nepeseép-
HyTOE);

3) chopmynupyiTe BbIBOA O PACMNONOXEHUN Namisl OTHOCUTENBHO ABOMHOIO (OKYCHOro pac-
CTOSIHUSA NNH3bI.
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