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MnraHupyemblie o6HoBNeHUA PIOC

e BBegeHue cogeprKaHuA

e [lepeyeHb ABNEHUI, BENNUYNH, 3aKOHOB, NpUMmepoB
TexHnyeckux ycrpoucrts, PUO yuéHbix

 UcchepoBaTenbCKUu Nnoaxoa,
e [IlpnopuUTET METO40N0rNYECKNX YMEHN

e ﬂ,EﬁCTBMﬂ B pe€ad/ibHbIX XXU3HEHHbIX CUTYaUUNAX

e Y3HaBaHue u 06bACHeHUe ABNEeHN B NOBCceagHEeBHOMU
YXU3HU, pelleHue NPaKTUKO-OPUEHTUPOBAHHbDIX 3a4a4

e KOMMYHUKaLUunA
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MpepmeTHble pe3ynbTaTbl 0OCBOEHUA U coaepKaHue yyebHoro
npeameTta «®PuU3nMKa», pacnpeaeneHHbie No rogam

MpeaMeTHble pesynbraTsl CopepxaHue ysebHoro npeamerta «Puamkas,
ocBoeHua yyeGHOro npeamera pacnpefeneHHoe no rogaMm 06y4eHus

Mepsbiii rog obyyeHus

B pesynbrare nepeoro roga MayyeHus y4ebHoro duanyeckue SBNEHUS U METoAbl UX U3YHEeHUs
npeameTa «PU3uka» Y4eHUK HayyuTcs: Y10 mayyaeTr duauka. Duanyeckne ABNEHUS NPUPOAbLI.

— pasnuyatb ABNEHUS PaBHOMEPHOro WU HepaBHo- Puanyeckue BENNYNHBI, eLuHULbI ¢m3mqecxmx BEINYMH.
MEPHOro [AOBWXEHUS, UHEepuun, B3aumopeii- Ha6moneHm . e _HabnioaeHuih Ha
CTBUA TeN, PaBHOBECUA TBEPAbIX Te€n, UMEK-
LWMX 3aKPEnneHHY OCb BPALLEHUH, nepepayv
NasneHuss TBepabiMWU Tenamu, XuWAKOCTAMU WU
rasamuy, artMocepHoro AaBNeHWs, nnasaHwus
TeN; N0 ONUCAHWI0 UX XapakTEPHbIX CBOWCTB K
Ha OCHOBE OMNbITOB, AEMOHCTPUPYIOWMX [aH-
HOe dU3n4ecKoe ABNEHUE;

— pacnosHaBaTh NpPOsBNEHUE WN3y4YeHHbIX husn-
YECKUX AIBJIEHWIA B OKPYXaloWwem Mupe, Bbiae-
nAs UX CYLLECTBEHHbIE csowcma/npwaHaKm

— ONUCbLIBaTb U Ten u pusn-

TIEHWSA, UCNONL3YA U3YYEH mam-

JALD DOMIALIITALILI® FIFIA  AEIIAFP 111818 MIPe T s

3MepeHus ¢ yyetom abCconiTHOM MorpelwHocT. MamepeHue
aCCTosiHMﬁ Cpe.uHee 3Ha4YeHne No pea3ynbTaTtaMm HECKONbKU

MEpEe N3MEPEHNA Ma AXHbIE, MPYXUHHLIE U
9NEeKTPOHHbIE. M3amepeHue oﬁbema XUOKOCTW, Temneparypsl,
BPEMEHW.

Ceasu mexay dusanyeckumy BenuyuHamu. MNoTHOCTL Be-
liecTsa. KOCBEHHbIE M3MEPEHWSA Ha NPUMEpPe N3MEPEHUsS NNOT-
HOCTY XWAOKOCTM W TBEpAbIX Ten.

BPEMEHW, MACCbl TENd, oGbema, cunbl, Temne-

paTypbl; 3anucbiBaTh MNOKa3aHUa NpPUOOPOB ¢
YYETOM 3afaHHON abCONTHON MOrpeLwHoCT,
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NMnanbl PUTMU

BBenenune HoBou moaenu OI'D

\3

e 2018-2019 — obcyKaAeHNE UBMEHEHUN,
pa3paboTKka HOBbIX 3a4aHUN A1 OTKPbLITOrO
6aHka O3

e 2020 — BBeageHmne Hoson mogenun ONd

BBeanenune HoBou moaenu EI'D

e 2019-2020 — obecyxaeHmne HoBon moagenn KUM

e C 2020 BBEeaeHMe oTaeNbHbIX MOAenen 3aaHUN
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CtpykTtypa OI'2 2020

dusnyeckne BeanNYMHbLI

dusnyeckme popmy/ibl, 3aKOHbI

dusnyeckne ABNeHUA: Y‘-IE6HaF| cntTyauuA

OcCHOBHble pOpPMY/bl: PACHET

N3meHeHne PU3NYECKUX BENNYUH

PaboTta c rpadpmukamm, Tabnnmuamm n cxemamm

PaboTta c rpadpmukamm, Tabnanmuamm n cxemamm

CHATUE NOKa3aHUM ¢ NpnboPOB C YYETOM MOrPELIHOCTH

NHTepnpeTauma pe3y/bTaToB OnbITa

PaboTa c peanbHbiMm 060pyaoBaHUEM

[MoHMMaHMe NPUHUMNA AeNCTBUA TEXHUYECKMX YCTPOMCTB

PaboTta c TekcToOM: YMEHUNE NaBaTb KpaTKMﬁ oTBeT

PaboTa c TEKCTOM: YyMeHMe AaBaTb Pa3BEPHYTbIN OTBET

KauecTBeHHasa 3aaava: bbiTOBaA cnTyauuA

PacyéTHble 3aaa4mn
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KUM O3 2020

3apaHue 15 (metogonoruueckue ymeHus)

C mnomompr OapoMeTpa NPOBOJHIHCE H3MEPEHHI aTMOCOEPHOTO IABIICHHA.
BepxHaa mkaza OapomMeTpa nporpagvHpoBaHa B Klla, a HHXHAA IIKa1a —
B MM PT. CT. (cM. pHCVHOK). IlorpemHoCTE H3MEepeHHH IaBIeHHA paBHA LeHe
JeJIeHHA MIKATel 0apOMETPa.

HpOBDHI’ITB IIPAMBIC H3MCPCHIIA (1)II3I*I‘IBCKI’IX BCJIITYITH
C IICIIOIIB30BAaHIIEM IIBMCPITCIBHEBIX HpHﬁOpOB;

YeMy paBHEBI IOKa3aHHA 03apOMETPa C YYETOM MOTPEIIHOCTH H3IMEPEHHH?

1) (764£1) MM pT. CT.
2) (764 £0.1) MM pT. CT.
3) (764 =1)IIa

4) (764 +0.1)I1a

OrtseT:




KUM O3 2020

3aaaHue 17

HpOBDHIITL KOCBCHHEIC II3MCPCHITA (bI-IBIIIIE'C KIIX
BCIIIIYIIH, HICCIICJOBAHIIC 3aBHUCIIMOCTEII MCKAY

BEJINMYHNHAMIL, IIPOBEPKY 3aKOHOMEPHOCTEIT
(PKCIIEpHIMEHTAIEHOE 3a/1aHe Ha peanbHOM
00OpYyI0BAHIIN )

v

v

MaKkcumym 3 6anna

INeKTPOHHOoe
obopyaoBaHue

YUéT norpewiHocTen

Hcnmoapava pRIYMAZHEIE EBeCEl C  PazHOBECOM, MEHIVPKY, CTaKaH C BOJOH,
IDHTHHIp Ne l, coDepHTe 3KCOEPHMEHTATBEEYK VCTAHOBKY [O701 HIMEpPeHHA
INTOTHOCTH MAaTepHATa, H3 KOTOPOro HIrOTOBIeH UHIHHIp Ne 1. AOcodwoTHAd
MOTPEIIHOCTE H3MEPEHHS MAacChl Tela COCTABIZET +]1 r. AbGcommoTHadz
NOTPEIIHOCTE H3MEpeHHA 00BEMA Tela paBHa LeHe JeIeHHA MeHIVPEKH.

B dmanke oTeeToR No 2:

1) coenafiTe pPHCYHOK 3KCOSPHMEHTATRHOH YCTAHOBKH A ONpeneleHHd 00BEMa
TeIa;

2) 3anHmHTe QOopMyIY AT4 paciéTa IIOTHOCTH,

3) YEAXKHTE PEIVIABTATEI HIMEPEHHA MACCHl UHIHHIPA H €To 00BEMA C VIETOM
A0COMHOTHEIX NOTPEIIHOCTEH HIMEPEeHHH!,

4) 3aIHIIHTE YHCIOBOE 3HAYSHHE IUTOTHOCTH MATEPHATA IHIHHIPA.

PacwimpeHune Tematuku
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KUM O3 2020

3aaaHue 17

Odpaszen BO3MOKHOI0 BHINOTHEHHA

I

p_m
V

1595

L—'

1. Cxema 3KCOepHMEHTANTEHOH VCTAHOBKH 1714 OIpedeIeHH 00REMA Tela:

(=]

4

3m=(19521) r; F=Fr -1 =(2522) mm = (25£2) o,

4. p= —= = =17, Es{r.-"-:maj.
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YMK «®usuka» MNypoiweson H.C. n lpauésa A.B.

7 — 9 Knacc
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YMK «®Pusuka» Mypobiwesoit H.C.

7 Knacc § 5 TOYHOCTb U3MEepPEeHUM

Jbl usmepumenvrhozo npubopa. Ucknwuenue
COCTABNAIT NPHUOOPHI [JIA H3MepeHHdA JIu-
HeHHBIX pasMepoB (JHHellKa, pyIeTKa
U T. II.), TAK KAaK HEBO3MOKHO abCOJIITHO
TOYHO COBMECTHUTE JIeBbIil KOHell H3MepAeMO-
ro mpejgMeTa ¢ HYJEBbIM JeJleHHeM LIKAaJIbI.
HOSTOMy HOPPELHHOCTB HSMEPEHHH B JAHHOM
caydyae paBHA IgHe JeJIeHHA IIKAJLl npubo-
pa. 9Ty MOTpPelIHOCThL HA3LIBAIOT abCcomwT-
HOM MOrPelHOCTHH H3MepPeHHs.

IIpu NCcroneE30BAHUN U3MEPHTeIBHBIX IIPH-
6opoB Tpedyerca cobNIOAATE ONpeleéHHEIe
npasuia, 4Tobbl He BHOCHTb JOIIOJHHTEIb-
HYI0 norpemiHocTs. Tak, IpM CHATHHM NOKAasaHMH IIKajga npudopa
JOJIXKHA HAXOAUTHCA NPAMO nepen riaszamu (puc. 16); npu uamepe-
HHH TeMIIepaTyphl sKUIKOCTH TEPMOMETP HEJb3A BBIHMMATh U3 HeE;
MpHU B3BEIIUBAHUU TeJ HeoOX0AUMO CJIeIUTH 34 TeM, YTOOLI Yalu
BECOB OBLIM CYXHMMH, U T. II.

2. Kak mpaBUIBHO 3allMCATh PEe3VJLTAT H3MEpPeHHil ¢ yué-
TOM abCONMIOTHON NOrPeIIHOCTH U3MepeHnA?

Il orBeTa HA 3TOT BOIPOC paccMOTpuM npumep. MsMepum mm-
PHHY Naprhl [ ¢ NOMOIbIO JEeMOHCTPAIIMOHHOTO MeTpa, LeHa Jese-
HUA ImKajasl koroporo 1 em. Ona 6yaer pasHa 62 cvm. AGconwTHasa
MIOTPEIHOCTE U3MepPeHHA COCTABJIAET IeHY AeJIeHNd, CJeloBaTellb-
HO, oHa paBHa 1 cm. Torga peaynbrar naMepeHHsA MHPUHBI IAPTHL 3a-
nuiueTcsd B BHAe:

2
=

[=(62+ 1) cm.

JTO O3HAYAET, YTO MCTHHHOE 3HAYeHHe H3MEDHEMOﬁ BEJIHYHHBI
JIeHHWUT B [Ipejlejiax:

61lcm <[ <63cm.

Ha umncnosom ayue (puc. 17) BeIieJIeH HHTEpPBAJI, B KOTOPOM Ha-
XOJAUTCA UCTHHHOE 3HAYeHHe JJIMHLI CTOJIA; MINPHUHA 2TOTO OTpPe3Ka
paeHa 2 cM.

61 62 63
Puec. 17

Taxkum obpasoMm, eciii 3HaYeHHe (PU3NYECKOM BeJIUYNHBI A, 1TOJY-
YeHHOe B pe3yJibTaTe u3MepeHusa, 0003HAYUTD Yepes a, abCONTIOTHYIO

orpelrsHocTs uamepesus yepes Aa (A — rpeu. OykBa «JeabTas,
[IPOIUCHAs), TO PE3YJIbTAT U3MEPEeHUA 3alUIIeTCHA TaK:
A=a+ Aa.

Jlisa Toro urobbl y3HATh, HACKOJBKO BeJIMKA 110 CPABHEHHUIO C U3~
MEpPEeHHOM BeJMUYUHOMN IOTrPEIIHOCTh U3MEPEHUA B KajXKJ0M ciydae,
BBIUUCJIAIOT OMHOCUMENbHYI0 nozpewHocms udMmepeHus da (8 —
rped. OyKBa «aejbTa», crpouHas). OHa paBHA OTHOIIEHUIO abCOIIOT-
HOII nmorpemHocT Aa K 3HAYEHUIO @ (DU3UYECKOI BEJIUYUHBI, IOy~
YEHHOMY IIPY U3MEPEHUH:

Sa=22.100%.
a

Hanpumep, orHOCUTENbHAA HNOIPEUIHOCTh M3MEPEeHUA IIMPUHBI
CTOJIa MEHbIlle, YeM OTHOCHUTEJIbHAA IOIPENIHOCTh U3MEPEeHUA AJIH-
HbI DYYKH TOM Ke JIMHEeNKO.

Bonpockl Ans camonpoBepkut

1. MoskHO JIn (PUBHYECKYIO BeJIMYMHY M3MEepPHTh abcomoTHO TouHOo? OT-
BeT NOSICHUTE.

2. HazoBuTe NpMYMHBI OTPEIIHOCTEH IIPU M3MEPEeHHH.

3. Kak cBa3aHa TOYHOCTL M3MEPEHHII ¢ IeHOH JeJIeHNA LIKAJbI IpH-
6opa?

4. YT0 HA3BLIBAIOT OTHOCHTEJILHOM MOTPEIIHOCTHIO N3MEepeHusa?

3apaHve 4

1,. Uamepbre ¢ MOMONIBIO JIMHEHKY JUIMHY TeTPAJM U 3alUIIUTe pe-
TOM ITOTPEITHOCTH U3MEePEeHU .

. Banuumnre noxkaszaHus npubopoB, H300payKEHHBIX Ha PHUCYH-
ax 11—13, ¢c y4éToM MOrpenrHocT N3MepeHus.

JlabopatopHas pabora Ne 1
N3mepeHue anmHbl, 06bEMa U Temnepartypbl Tena

Lens paborsi:

Ha 30BaATbCA JIMHEHKOI, M3MepHUTeN
(MeH3YPKOi1) ¥ TEPMOMETPOM; HAYUNUTHCHA 3alIMCBHIBATH PE3YJILTAT U3
MEepPEeHHH ¢ YYETOM IOrPeIHOCTH.

Mpubops! 1 MaTepuaer.
JlepeBAHHBIA OpyCcOK, JHMHeHKa ¢ MMIJIMMETPOBBIMHM JeJeHHAMH,
M3MepHTeJbHBIN IUINHAD (MEeH3ypKa), CTaKaH ¢ BOAOH, TepMOMEeTD.
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JlabopaTtopHble paboTbl

Mopsinok seinonHeHus paborel
1. OnpeaenuTe neHy JeJeHUA MIKAJIbI JUHEHKH.
2. Onpegenure abCOMIOTHYIO HOTPEIIHOCT H3MEPEHUA JTHHENKOM,
3. Uamepsbre anuny (a), muupuny (b) u Beicory (h) nepeBsHHOrO GpPYy-
cKa.
4. 3anuunTe 3HAYEHHE IEHBI JeJeHusd, abGCONIOTHYIO NOrpPeIIHOCTh
¥ pe3yJIbTaThl U3MepeHuii B Tabiuny 3.
5. OnpeznenuTe OEeHY AeNeHUA IMIKATBI MEH3YPKH.
6. Onpeaenute aGCONIOTHYIO MOTPEIIHOCTb N3MEPEHUA MEH3YPKOM.
7. HaneiiTe B MEH3YPKY HEMHOTO BOJABI U3 crakaHa. MameprsTe 00bEM
Bozsl V.
8. HaseiiTe B MeH3YPKY eIIé BOJABI B onpeaennTe eé ooném V,.
9. Onpegennre LEHY AeJeHUSA IKaJIbl TEPMOMETPA.
10. Onpegennre abCOMOTHYIO IOTPEIIHOCTE U3MEPEHHA TEPMOMETPOM.
11. UamepbTe TeMnepaTypy BoJAbl B MEH3YpPKe.
12. Banumure pe3yibTaThl BCeX M3MepPeHH B Tabauny 3.

Tab6anuma 3
Llexa Adbconiom- Hisme- | Pesynv-
Dusuneckuil denenun MaA nozpeur Dusuvecrkan penioe mam
npubop o HOCMb geaunuHa 3HaveHue |usmepe-
u3mepenus BeNUMUHbL | HUS
Jluneiika ‘ Ilsinna (a)
‘ 7I.llup1ma )
Bricora (h)
Menaypka O6ném (V)
\ 06mém (V,)
Tepmomerp ‘ Temneparypa (t)

JlabopartopHas pabora Ne 2
N3mepeHne pasmepoB Manbix Ten

Hsmepenne pasmepa Majoro Teja — 3ajada AOCTATOYHO CJIOMKHAA.
Hanpumep, eciu onpejesaTh AMaMeTp KPYNHHKH IIIIeHA MM Iec-
YHMHKH ¢ TOMOIIBIO JIMHEIKH, [leHa JeJeHns mKaJbl koropoit 0,1 cMm,
TO abCONMIOTHAA NOTPEIIHOCTL M3MepeHusa Oy/1eT cpaBHIMA ¢ pasMepa-
MHu 9THX vacTui. [ yMeHbIIeHHA NOTrPEeIIHOCTH M3MEpPeHuil muc-
MOJB3YIOT CAEAVIOIMIA METO/A: YKJIAABIBAIOT IJIOTHO B PSAJ HECKOJIBKO
KPYINHOK, M3MEePSAIOT JJINHY psaja, AeJAT eé Ha UYUCI0 KDPYIHHOK
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M moJayyanoT auaMerp oaHoil kKpynuaku. [Ipn arom abcomoTHas mo-
rpelIHOCTE H3AMEPeHHA JHAMETPA KPYNUHKH Oyier pasHa abcosior-
HOM IMOTPelIHOCTH HaMepeHna auHeikn (0,1 cM), AenEHHOE HA YHCITIO
kpynunok. Takum obpasom, yem GoJbIe KPYIHHOK, TEM MEHbIIE [10-
TPEITHOCTE M TOYHEee Pe3yJILTaT.

B naunoit paboTe naMepHM JHAMETD MOPOIIHHEL.

Lens pabotsi:
HAYYUTLCA HAMEPATL PasMepPhbl MAJILIX TeJl.

Mpwrbops: n MaTepmans:
auueitka, 10—20 roponrmm.

Mopanok BeinonHeHKs paboTsl
1. OnpenenuTe IeHY JefeHHS ITKAIBI JUHEHKH ¥ abCoMOTHYIO MO~
rPeNTHOCTE H3MePeHHA.

2. Pacno.uoaim're B DAL

3. Onpege.lm're JUAMETP FOPONIHHBLI H A0COMIOTHYIO IOTPENIHOCTE ero
Hamepeunﬁ BanumuTe peayasrar B Tabaumy 4.

Tadnuua 4
Iena Abconomuan Huamemp
N deeHUA WKAABL TLOZPEULHOCTILE Tucso | Jauna proa Z0POUIUHBL
onetma - ) ZGPOI'.HHH I‘., MM
JAuMelKu usMepeHus d, MM
1
2
3apaHwe 5

1,. [logymMaiiTe, KAk U3MEepHUTH TOJNIIMHY HUTH, HMesA B CBOEM pacro-
pPAMKeHNH THHeHKyY 1 kapasgamni. [TpoeeuTe 9TOT 9KCIIEpHUMEHT.

2,. IlpeanoxuTe cnocod H3MepeHHA ¢ NOMOIMIBIO JTHHEITKH TOIIHMHLI
nucra Oymaru. Beimonuure uaMepenue.

JlaboparopHas pabora Ne¢ 3
N3mepeHune BpemeHn

Jins yMeHBIIEHHA MOrPeNIHOCTH M3MEpeHui BpeMeHH Kakroro-1méo
npouecea (HApUMep, IBHMKeHU S MapHUKa) HeoOXoaguMo, 4To0LI Hava-
J1o ponecca (IBHKeHH A ) COBIAIO ¢ HAYAJIOM OTCUYETA BDEMEHH.
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8 Knacc

Puc. 166 Puc. 167

6*. BoruucanuTe YHCIIO 3JIEKTPOHOB, KOTOPHIE IPOIAYT Yyepes JaMIly Ha-
KaJuBaHMUA, BKJIUYEHHYIO B [lellb, KAK MOKa3aHo Ha pucyHke 167, ecan
KJII0Y B 1en OyAeT 3aMKHYT B TedeHue 1 MUH.

JlabopatopHas pabora N° 6

C60pxa 3nex1’pvwecxoﬁ uenu n nsmepeHue Cuibl ToKa
Ha pasfinyHbIX eé ydacTKkax

Uenb paborsi:
HAY4YHUThCA cCOOUPATH IIPOCTEUIYIO 3JIEKTPHYECKYIO 1Iellb, H3MEePATH CHIIY
TOKa Ha pas/IMYHLIX y4yacTKax nenu, yﬁenwrbca B TOM, 4TO CHJIA TOKAa IIpH
OTCYTCTBMH Pa3BeTBJIEHUII B [lelN OJMHAKOBA Ha JIIOOOM y4YacTKe Ienu.

Mpubopsl n maTtepuansi:
naboparopueiit ucrounuk nuranusa (JIUII), namnouxka Ha nopacraske,
aMIepMeTp, KJIIo4, COeJMHUTeIbHbIe IPOBOJA.

Mopspaok BeinonHeHUs paboTtsi
1. Haueprure cxeMy aJIeKTPUYECKOI1 1lenn 1 cobepure eé.
2. UamepsbTe CHIIY TOKA B LeIH.
3. BuinosiHuTe emié ABa M3MEepeHHA CHJBI TOKA, MEHAA IOJIOKeHHe
amnepme'rpa B IIeNH.

ﬂﬁCO.’llOTHOH NOrpemrHoCcT H3MepeHud, panuou NOJIOBHHE LIeHbl JleJIeHU A
HIKaJbl aMnepme'rpa.

Tabauna 27

Cuna moxa I, A Cuna moka I, A Cuna moxa I, A
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JlaboparopHas pabora Ne 2

M3yuyeHune konebaHum
MaTeMaTU4YeCKOro 1 NPY>XUHHOrO MasiTHUKOB

Uens pabortbi:
HCCIIeI0BAaTh, OT KAKMX BEJMYHH 3aBHCHUT, & OT KAKUX He 3aBUCHT Ie-
puoj KosebaHMil MATeMaTHYECKOTO M IIPYKMHHOIO MaATHHKOB.

lMpunbopsi v Matepunansi:
IITATHB, 3 rpy3a pasHoil Maccel (Imapuk, rpys maccoit 100 r, rupska),
HUTH JInHO 60 cM, 2 npyKHHBI Pa3HOM YKECTKOCTH, U3MepUTeIbHAS
JIeHTa, CeKyHJOoMep (MJIM 4Yachl ¢ CEKYHAHON CTPeJIKOi), IOJIOCOBOM
MarHur.

lNopsgok BobinonHeHus paborsi
1. U3roToBbTe MafATHUK, NPHKPENHB K HUTH IPy3, U MOJABECHTE €ro
k wrarusy. HabGiuioaaiire ero konebaums.

2. UccneayiiTe 3aBHCHUMOCThL nepuoja KojebaHMI MaTeMaTHYECKOro
MasiITHUKA OT nmuu.x HUTH. Jer aToOro onpenenure npem; 20 nosHbIX
KoJiebaHYiL M2 EDUO KOJIe-
o B Ka)/J0M cjydae. Peaynb'ra'ru uamepeﬂnu M BBIYHCJIEHIT
C YYETOM MOrpelIHOCTH u3MepeHuii 3aHecure B tabanny 7. Cuuraiire,
uTO norpemﬂoc'rb H3MepeHNA BPEeMeHH paBHA [eHe JeJIeHHA CeKYH/0~

Tabauna 7
L,m - n A t+Atc ' T4+AT,c
0,25 20
0,49 | 20

3. HcenenyiiTe 3aBUCHMOCTE Ieprojia Koe0aHuii MaATHUKA OT 3HAYE-
HUSI CHJIBI, JeHCTBYIOIIeH Ha rpy3 B BePTHKAJIbHOM HAIPaBJICHHH.
Jli1s 9TOrO MO MAaATHUKOM JAJIHMHON 25 CM IIOMECTHTE I0J0COBOI Mar-
uut. Onpejgenure nepuos KojebaHuil, CDABHUTE €ro ¢ HepPHUOAOM KoJje-
OaHMii MAaATHUKA B OTCYTCTBHE MarHuTa. CaesaiTe BLIBOA.

4. IToka)xkure, 4TO nepuos KosebaHHII MATEMATHYECKOrO0 MAaATHUKA He
3aBHCHT OT Macchl rpyaa. [J1st 9Toro K HUTH HeM3MEeHHOM JJIMHEI [TO/IBe-
muBaiiTe rpyabl padHoii Maccesl. [l KasKA0ro ciaydas onpejeaiure mne-
puoa KosebaHuil, COXpaHAA OAMHAKOBOM aMiinTyay. JlanHbie 3aHecn-
Te B TabJMIlY, COCTABJIEHHYIO CAMOCTOATEJIBLHO MO AHAJOTrMM ¢ Tabau-
nei 7. Cnenaiire BLIBOJ.

5. ITokaskure, uTo nepuoj KojebaHuil MATEMATHYECKOIO MAATHHUKA HE
3aBHCHT OT aMILUIMTYAbLI Kosebauuii. s 9TOro MasTHHK OTKJIOHHTE
cHauaJia Ha 3 CM, a 3aTeM Ha 4 CM OT IOJIOXKeHHU I PABHOBECHUSA U OIpe-
JeUTe Iepuoj KoJebaHmil B KaXKA0M ciay4dae. PesaynbraTsl n3aMepeHuit
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9 Knacc

¥ BBIYMCJIEHHUI 3aHecHTe B TAOJMILY, COCTABJIEHHYIO CAMOCTOATEIBLHO
o asasgoruu ¢ rabauneit 7. Caesnaiire BLIBOJ.

6. ITokakuTe, 4TO MepHo] KoJebaHMIl MPYKUHHOIO MAaATHUKA 3aBH-
cuT OT Maccel rpysa. [Ipukpenias K nNpy’KuHe rpy3bl padHO Maccsl,
onpejenuTe nepuoj KojxebaHUN MasTHUKa B KaXXJOM ciydae, uame-
puB Bpemsa 10 xonebanmii. [lanable 3aHecuTe B TabJIMIly, COCTaBJICH-
HYIO CAMOCTOATELHO 110 aHasoruu ¢ rabnauuei 7. Caenaiite BEIBOJ.

7. Ilokakure, 4TO NEPHO/] KOJIeOaAHHU IPYKUHHOIO MasiTHHKA 3aBUCHT
OT JKECTKOCTH Npy kHuHEI. JlaHHbIe 3aHecuTe B TabJHILY, COCTABIEHHYIO
CaMOCTOATEebHO 110 aHajoruu ¢ rabaunei 7. Caenaiite BEIBOJ.

8. Ilokaskure, 4TO NEpHOJ KoJebaHUIl PYKUHHOTO MAATHUKA He 3a-
BHCHUT OT aMIUIMTYAbI. PeayibTaTsl M3MEepeHnil U BHIYNCIEHNA 3aHe-
cuTe B TaOJIHILY, COCTABJICHHYIO CAMOCTOSITEJILHO 110 AHAJIOTHH ¢ Tabau-
et 7. Caenaiire BLIBOJ.

3apaHwue 24*

1,. Uccneayiite obiacTs NPUMEHHMOCTH MOJEJIH MAaTEMaTHYECKOTro
MasTHHKA. 15 9TOro N3MEHANTe AJIMHY HUTH MAaATHUKA U PasMephbl
Tesna. IIposepsTe, 3aBUCHT JIM NIepHOJ KosebaHUI OT AJMHBI MAATHH-
Ka, ecjiu Tes1o umeeT GOJbIINe pa3Mephl, a JJIMHA HUTH MaJa.

2. Beruncaure JJIMHBI CEKYHAHBIX MAATHUKOB, YCTAHOBJIEHHBIX Ha MO~
moce (g = 9,832m/c?), nma sksarope (¢ = 9,78 m/c?), B Mockse
(g = 9,816 m/c?), B Canxr-Ilerepbypre (¢ = 9,819 m/c?).

3. Kak BAMAIOT UBMEHEHUs TeMIIepaTypbl Ha X0 MasTHHUKOBBIX 4a-
coB?

4. Kak U3MeHUTCH 4aCTOTA MAATHUKOBBIX YaCOB IIPH OABEME B ropy?
5. JleBouka KauaeTrcsa Ha Kaveaax. MaMeHuTCA 1M mepHoj KoJebaHmit
KadeJsieil, eclu Ha HUX cAAYT ABe AeBouku? Ecau gesouka Oyjer xKa-
4aThCA He CU/A, a cToA?

JlaboparopHas pabora Ne 3*

N3mepeHune yckopeHUs cBoboaHoro nageHus
C NMOMOLLBIO MaTeMaTN4eCcKoro MasTHMKa

Uenb paborsi:
HAYYUTHCA HM3MEpPATh YCKOpPeHHe CBOOOAHOIO NajeHus, MCIOIb3Ys
dopmyny nepuoja KosedaHni MaTeMaTHYECKOro MagsTHHKA.

lMpunbopsi n mMarepuansl:
LITATHB, IIAPUK C NPUKPEIUIEHHONH K HEeMY HHUTbHIO, M3MepUTeJIbHAas
JIeHTa, CeKYHAOMED (MJIN Yachl C CEKYHJHOM CTPEJIKOI).

Mopsaok BbinonHeHns paborst

1. ITogBeckTe K IITATUBY IIAPUK HAa HUTH AauHOM 30 cM.
2. Uameprwre Bpemsa 10 nosHbIX KosieDaHU MasgTHUKA M BBIYMCIHTE
nepuoj Konedanuii. PeayabTaThl H3MEPEHUI U BEIYUCIEHUA C YUETOM
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MOTPeIIHOCTH u3MepeHui 3aHecure B Tabauny 8. Cuuraiite, 4To 1M0-
IrPelIHOCTh U3MEePeHHA JJIMHLI PABHA I€He JeJICHUS U3MepPUTeIbHOMU
JIGHTHI, & MOTPENIHOCTh N3MEePeHHA BPEMeHH — IleHe JeJIeHNA CeKyH-
soMepa.

3. U3 dopmynsl nepuoga KojxebaHMI MaTeMaTHYECKOrO0 MasiTHHUKA

’ L
T =2n E IIOJIYyYUTEe BhIpayKeHue JJid BbIYHCJIeHHUsA YCKOPeHHUs CBO-

6oauoro nagenus. Beruucaure YCKOpeHue cBODOOAHOrO NajieHuA.

4. IToBTQ 3MEepPeHHns, U3MEHHB JUINHY HUTH MasATH
5. YUCJIUTE OTHOCHTEJbHYIO U abCOJIIOTHYIO IOrPEIIHOCTH e-
eHUA YCKOpPeHHsA CBOOOAHOrO MajeHusA IJIA KaKAOro ciaydas Io
tdhopmynam:
Ag Al 2AT N
—=—+ =3 Ag=g08.

l 4
. 3anuIInTe 3HAYEHHE YCKOPeHHA ¢BOOOAHOTrO mafeHus B Tabaumy
®LOM IOrPEeLIHOCTH U3MePeHUI.

og =

Tabauua 8
N ‘
onoima |l+Al,m| n | t+At,c | T+AT,c | g, m/c?|Ag, m/c2 | g+ Ag, m/c2
1 10
2 10 '

7. CpenaiiTe BBIBOA.

3apaHue 25*

1. UsMeHHUTCA JIH, ¥ €CJIU J1a, TO KAK, IIOrPEIIHOCTh N3MEePeHUsA IepHoAa
KoseDaHMil MAATHUKA, €CJINM YBeJIMYNTEL Yncao Konedbanuii ¢ 20 go 30?7
2. Kak Biusier Ha TOYHOCTH U3MEPEHUSA YCKOPEHUs CBOOOAHOrO mnaje-
HUA yBeJndeHHe JinHbl MaasTauka? I[louemy?

§ 26. BbiHy)XAeHHble KonebaHus. PesoHaHC

v Bcnomuute Gopmynbl AN BbIMUCNEHUA: MOTEHUMANLHOM 3HEeprum
Tena, B3aMMOAENCTBYIOLWEro ¢ 3eMNéin; NoTeHUNansHOM 3Heprum ynpy-
ro AeopMUpPOBaHHOM MPYXUHbI; KUHETUHECKON 3HEPruu.

1. BeisicHUM, KaKHe IpeBpalleHus 9Hepruu MPOUCXOAAT IPU
KosieDaHuAX NpYyKUHHOro MaaTHUKa (cMm. puc. 81). IIpu pacrsaxe-
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NaBneHue

48,

49,

50.

JE‘I.

OnpegennTe, HA CKOJILEO JABJTEHHE BO3AYEA B COCYIS OOJLIIE ATMO- @ 52. CkoHcTpyupy#Te (QoHTAH. BOILMHTe CTEKISHHVID TPYOKY, 3amadH-

CpepHOrD, 8ClIH PARHOCTE YPORHeH BOORL B XHIKOCTHOM MAaHOMeTDe HYH ¢ JIHOH cTopOHEL C ApyTo#l cTOPOHE 3aKpoiiTe ef Npo0KOH, B Ko-

COCTARJSET 5 CM. TOPYE BCTARNEHA TPYOKA ¢ KpaHoM. EclH H3 TPYOKH OTHAYATE BO3-
IVX, & 3aTeM MOTPYSHTE €8 B cOCY] ¢ BOJOMH, KAl NOKA3aHo HA PHCYH-
ke 37 yue0HHKA, H OTKEPHTE KpaH, TO B TPYORY OpEIZHET (DOHTAH
BOAEL. OOLACHHTE, IOYEMY 5TO NPOHCXOTHT.

CaMoIéT JeTHT HA BeIcOTe 2000 M. CpDABHHTE IARJeHHe BOZIVEA CHA-

PV:HH H BHVTDH CAMOJIETA, eC/JIH BHVTDH CAMOJIETA OHO COOTBETCTEYET
HODMANEHOMY aTMOoCepHOMY.

Nauo: PeomenHe:
@ 53. Mpogenaiite oneim. J1718 TOMD YTOOR! HAOPATE HeOOTLIIOE KOJTHYECTRE
HHIKOCTH, MOMHO BOCOOWIBROBATLCH NpHOOpOM — nuespoM. OH
OpeIcTABIAeT codoil TRYORY, OTEDPRITYIO ¢ 000HX KOHIOR (pHC. 10).
OTBOT:

OnHa H3 cTAHNHHA MeTpo B CaHkT-TleTepdypre HAX OIHTCH HA MIVOIHHE
100 M. YeMy paBHO JaBJIeHHe BOZNVXA HA 9TOH CTAHIIHH, ec/IH NPH
BXOJIE B METPO OHO cocTanageT 101 300 I[1a?

Jano: PeomerHe: I
Puc. 10
OnycTHTe TPYORY OJHHM KOHIOM B BOXY, & APYrof KoHell zakpoiiTe
NAJLIEM H BRIHETE TPYORY H2 BOOEL. ONHIIHTE CEOH HAMTIOTeHH .
OTROT:

SKCNepUMeHTANBHOe 3a0aHe. EcaH ¥ Bac ecTh 0ADOMETD, H3MeDETe

JNABIEHHE HA [EPBOM W OOCTeHEM BTAMAY BAIIETO JOMA (HelaTelk- 1 5 1 6
HO, YTOORI J0M ORLT MHOMOSTAMHEIN), CpABHHTE [IOKAZAHHA 0apoMeT- =

pa. CrenaiiTe BRIBOJ. OOBACHATE HAGTIDJAEMOe ARIeHHE,
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NaBneHue

OrrpofiTe TRYORY. YUTO NPOHAOHIET ¢ MHIKOCTEID? [logenmy? 4. OnycTHTe Teo B Body. UTo npoH3oiiféT ¢ npyEHEKkoi? O0LACHATS
ABJIEHHE,

54. MpogenaiTe oneir. [Iorpy3uTe cTakaH B BoAY. [IepeRepHATE €r0 MOJ
BOMOH BREpX AHOM. MelJeHHO BRIHEMARTE CTAKAH U3 BOARL. OIHIITH-
Te CEOH HAGTIIeHHA., O0RACHHTE ABJIeHHE.

HameprTe IIHAY [y IPVERHEEHR. 1y —

3. CpenafiTe ROHIEHTPHPOBAHHEIN PACTROD [OBAPEHHON COJH H HO0-

BTODHTE 0BT, H3aMephTe IIHHY [, TDYHBHER. [, —

HaMeHWI0CE JH VIJHHEHHE NPYEHHKEH [0 CPABHEHHIO ¢ NpeLIIy-
IIHM OIEITOM?

55. Mpogenadte onkT (3ReIaTeILHO HAJ BaHHOHN). HaneiiTe B cTAKAH BO-

V. BakpolTe ero AHCTOM OyMard. ITojep:KuBag JHCT DYKOH, Tepe- 6. ITpogenafiTe AHATOIHYHEI® ONEITH ¢ IPYIHMH TenaMmd. CuenafiTe
BEDHHUTE CTAKAH BBEDX JHOM. YOEDHTe DYKY. BYIET JH BLLIHEATECA BRIBOARL O TOM, 3ABHCHT JH (eCJIH &, TO KaK) BHTATKHEAKIIAL CHIA
Bofa? OOLICHATE HAOIIDIAEMOe SRJICHHE. OT 00REMA Teld, 0T IVIOTHOCTH HHAKOCTH, OT MAVOHHEL NOIDYHEEeHHd

TeJIda B HHIKOMTE.

Brigog:

57. K HOPOMEICIY BeCOE HMOJBEIICHE IBA OJHHAKOBEIX CEHHITOBLIX IIADH-

- Kd. BeCckl HAXOATCH B PABHOBECHH. HADYIIHTCA JTH DABHOBECHE BECOB,

Hencrene }_IFHQKGCT“ urasa ECJIH OJIHH H3 [IADHEOE ONYCTHTE B BOLY, & APYrod — B Macno? OTEer
Ha norpyxeHHoe B HAX Teno

56. MpogenaiTe onelT, NOKASLHIEAWINWN CYNIECTEOBAHHE BRITATKHBAK-
16 CHITEL. "
1. HanefiTe B 0aHKY BOOY. 3, 15'17
2. BoaeMuTe HeOOIRIIOE TeJI0, NIPHEPEIHTe K HeMy NDPYRHHEY (pe-

IHHKY WIH JOMAITHHE BECH).
3. HaMeprTe IMHHY [, OPYHHHKH, KOTOa MOIBeIIeHHOS K Hell Temno

mogcHATE, TII0THOCTE BOARD 1000 K—l; , IJIOTHOCTE Macaa 940 ﬂ; .
M N

B
*l') HAX OJMTCH B BOIOVXE. [) —
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281.

282.

283.

284,

MOCTOAHHBLIU INEKTPUUECKUMN TOK

IIpm snerTpoceapke ciiaa Toka fJocTHraeT 200 A. Kawkoil siekTpHue-
CKHH 3apAf NPOX0IHT Yepe3 NoNepedHOe ceueHNe 3IeKTpoa 3a 1 Mun?

Mano: CH Pemenne:

OTReT:

OnpeneInTe YHCIO SAEKTPOHOE, IPOXOIAIINE YEDes NONEPeuH0e Ce-
UeHHE METATTHIECKOT0 IPOEOIHEREA 34 1 ¢ IPH CHIe TOKA E HEM, paB-
Ho# 0,8 MEA.

Mano: CH Pemenne:
OTReT:
3anoTHETE IPONYCKH B TEKCTE.

Cuiy moxa & yenu UaMepmom npubopoM, KOMopeill Haswleaemcs

. Ha cxemax amnepmemp uzo0pamanm

max. . AJ‘EHEPJ'EEFHP BHANYANM & Uene

¢ npudopoM, CUiy MOKd 8 KOMOpoM U3

MEPIHIML. Hpu BHANUPHUL AMAEPMEMPI €20 KAEMMY CO IHAKOM a+» OO

edUHANM ¢ MOAKNCOM UCMOYHUKT mMOKd.

OnumuTe TpHOOP A1A HEMEDEHHA CHIIE TOKA.

1. Hazpanne npubopa

2. Hasrauenue npubopa

3. ¥erpoiicTeo npriopa (0CHOBHEIE UACTH M HX HasHAUEHHE)
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15

15

285.

286,

4. Ilpuanun geficTERA npudopa

5. Cnocof BRIWOYEHHA B IETR

6. ¥caosHOe 0003HAUCHAE HA CXEMAX

Pacemorpure nadopaTopHEll amnepmerp. OnpegernTe:

OeHy JeIeHHA ITKATE]

opegel H3MepeHHA CHJILL TOKA

abGCoMITHYI NOTPeIIHOCTE H3MepeHHA

HapueyiiTe MIKATY aMIEDMeTpa H OTMeThTe Ha Hell pAZHEIME IBeTA-
MH DOJ0MEeHHe CTPeIKH Dpubopa I1f cAeIVIOIINX IHAUSHHH CHIIEH
Tora: [,=0,0A;1,=1,8A;1,=1,650A,

Ha pucyere 38 nzofpaKeHEl KTk aMnepMmerpop. Omnpegennte
ey JeIeHIHA MIKATE KasK/I0T0 IpHiopa:

a)

0)

8)
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MOCTOAHHBLIU INEKTPUUECKUMN TOK

OTMeTETE HA MIKATAX AMIEPMETDOE DASHEIMH IEETAMH IOI0MEEHHE
CTpPETRH IpHO0pa 1718 3HAUYEHAH CIUIL TOKA, VEASAHHEIY HA PHCYHEE.

200 40
( 2. 11 l.j“ﬂll-_'.ulu.l.'lr-d?ﬂw

A mA

"\-\_ E J -
I,=1A I,= 180 MA
I,=4,5A I,= 450 MA

a) f)

Puc. 38

E JaBopartopHas patora N° 6
«CBbopka 3NeKTPUUYeCcKon Lenu 15_ 17

M M3MepeHWe CMIbl TOKa Ha pasnUYHbIX ed ydacTKax»

Hene paGoTei: HAVUMTECH COOMPATE 3K TPHYECKYIO [ENE, HAMEDATE
CILTY TOKA HA PA3THUHEIX VUACTKAX IENH, y0eJHTRCHA B TOM, UTO CHIA
TOKA NPH OTCYTCTEMH DA3BETEIEHWH B HEeNH OJHHAKOBA HA THO0M
VUACTHE IETH.

MpuGopel v MaTepuane: Ta60pATOPHEIA HeToOUHRE nuTaHed (JIHIT),
MAMOOUKA HA OOJCTABKE, KU, AMOEDMeTp, COeIHHHTEILHEIE [P0~
EOJA.

Mopagok BsinoAHeHKA padoTel

1. CocraprTe naad BunoaHeHEHd paboril. EciaH Bl 3aTpYIHAETECH,
o0paTUTeCh K YUEOHIKY.

2. HE‘IEPTHTE CEEMEI 3JeKTDPHYECEKHX neneil, MeHAR OOT0XeHHE
aAMIepMeTpa B IeNH.

3. CofepHTe NEPBYID BIEKTPHUECKYIO ek,

4. WameprTe cuay Toka [ .

5. CoflepHTe BTOPYI0 H TPEeTEH) 3IeKTpPHUeCKHe IeNH H BLINOJHHTE
eMé TBa H3MepeHNA cHakl Toka: [, u 1,

6. 3anHINTe pe3yILTATH H3MepeHHi B Tadauny 23 ¢ yuétom adco-
JIOTHOH DOTPeNTHOCTH H3MeDeHHHA, PAEHOH IOIOEHHE IeHH AeleHHA
IIKAJIE] AMIEDMeTpa.

Tadanma 23

Cuaa mowal,, A Cunag moxa Iy, A Cuaa mokaly, A

139

Brieon:

AnekTpuYeckoe HanpseHne. BonbTmetp

287. DnexTpHuecKOR HANDAMEHES MOMET ORITE BEIUHCIEHO 0 hopmMyIe:

, Te
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MOCTOAHHDbIN 3NEeKTPUYECKUMN TOK

E 288. 3anonHuTe TAOIHOY 24. 292, 3anoTHUTe OPONYCKH B TEKCTE.

Tadauma 24 Hanpaxenue HQ n0oL0CAX UCMOYHUKA MOKA WAL HA KAKOM-1u00
DHanuecKan BeIHYHHA HATIPAKEHHE yuacmyie uenud U3IMepARNm  apufiopoM, KOmMopulll Hazeledemcs
Yenoruoe ofoanadenne Ha cxemax eolsmMemp u300paxanm
Epprummer: mak: — . BoremMemp 8KANYA0DM

OCHOBHAH eJHHHILA

MoMy yudcmyy yenu, Ha KomopoM usmepswom Hanpaxcenue. ITpu
APYTHE e IHHHIE
BEIOUEHIL BOMMMEMPd €20 KAEMMYy €O IHAKOM «+s cOedUHADM

Crocod maMe penHa
[ NOAKNCOM UCMOYHUKA MOoKd.

293, Onumure npudop 118 HEMEDEHHA HANPAHEHH,

1. Hazrauue npuiopa

289. BripasuTe B ApYTHX eIHHANAY CAeIVIONIHNE SHATEHHA HATPAMEHIA: 2. Hazrauerne npudopa
15850B = kB: 275 B= MB: 3. ¥Yerpoiiereo nprdopa (OCHOBHEIE YACTH M NX HAa3HAYEHHE)
16103mB=__ B 0,01y¥kB=_ B,
290.0npegenndTe cHIY TOKA B SeKTPOHATPERATEIEHOM IpHOOpe, MOII-
HOCTE KoToporo 800 Br npr sanpamenun 220 B, 4. TIpuAnyn AeficTens NpHGOpa
Mano: Pemenne:
5. Cnocof BRIIOUEHNA E IENL
Otpert:

291. BaroHUHTe Qpaszy.

6. YeaopHoe of03HAYEHHE HA CXEMAX
Hadnuce na yoxoae (way Garione) arexmpuieckoll ramnst « 220 Bs

0IHAWALT, LM 294, PaccMoTrpuTe 1aopaTopHER BOJETMeTD. OnpeneinTe:

1 5 OeHY JeJIeHHA IIKATR

npefen HEMepDeHHA HAODAMeHHA

a0COMIOTHYE DOTDEIIHOCTE H3MePeHHA
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YMK «®dusuka» Npauésa A.B.

Mowarosasn MHCepyK UA NOo onpeaeneHuto I10I'pEI.I.IHOCTEM NPAMDbIX U
KOCBEHHbIX U3M

| JlabopatopHblie paboTbl

N3mepeHne pusnyecknx BennyunH
M OLeHKa NnorpeLuHocTen n3amepeHnn

B naboparopubix paboTax, BLINOJIHACMBIX B 7 KIACCE, MCIIOALIYIOT
JiBA BH/IA M3MCPCHUIT: NPAMbIE M KOCBEHHbIE.

IpAMBIME HA3LIBAIOT M3MCPCHUA, IIPH KOTOPDIX 3HAUCHHE M3MEPACMOIT Be-
JIMMMHBI HOJAYHAIOT HENnocpedcmeenno 6 pesyavmame usmepenus. Ioayaen-
HYIO TAaKUM 00Pa3oM BEAMUMHY HA3BIBAIOT NPAMO USMEPEHHOU.

Hanpumep, JUIMHY CTOPOHBI TETPAHOTO JIMCTA MOKHO ONPEACANTD MPAMBIM
M3MEPEHNEM — HEMOCPEACTBEHHO € MOMOIBIO JMHEHKH o mKanoit (cum. § 3).

JlpyrumMu ¢10BaMM, 3HAYCHHE MCKOMOMH BEJIMUYMHBI (T. €. BO CKOJBKO pa3
9Ta BEJAMUMHA OTIMYACTCS OT ¢JIMHMILI U3MEPCHNSA) MOJYYAIOT CPasy, CUUThI-
Bas MOKA3aHUA M3MEPUTEJIBLHOTO npubopa.

KocBeHHBIMH HA3BIBAIOT H3MEPEHMS, IIPH KOTOPBIX 3HAUYCHHUE M3MEPACMOIT
BCJIMUMHDL TOJYYAIOT NYMEM PAacuéma no u3eecmuoil 3a6UcuMocmu om
nPAMO usmepennovlx eeaunun. IoryaeHnyio TakuM 06pasoM BEJIMYHHY HA3bIBA-
10T KOCBEHNO USMEPEHNOLL.

Hanpumep, miomais npsaMoyrojgbHOro Jaucta GyMarn MOKHO OHPEACIAHTD
KOCBEHHBIM M3MCPCHHUEM — BBIMHCIMB TPOU3BEACHNE IPAMO M3MEPEHHDBIX BEJIN-
YUH — JUIMH CTOPOH 3TOTO JIMCTA.

O6paruM BHUMAHHME HA OYCHDb BAKHBIN MOMEHT. B pesynbrare npakrnyeckn
MOBOro MAMEPEHUS NOAYUUML UCTUNNOE (MOYNOe) 3HAUEHUE USMEPACMOL
GeNUNUNBLL HEBO3MONCHO. JIpYyrUMU C/IOBAMHM, NPAKTHUCCKH 11060€¢ M3MEpeHHe
HPOM3BOJIMTCA € MOTPEHTHOCTBIO (OMUOKOI).

[ToaTomy, ecam oany M Ty e (PUHUECKYIO BEJINYHHY M3MEPUTH HECKOJIBLKO
Pa3, TO Mbl MOKEM MOJYYNTh HECKOJIBLKO pasinualommecs pesyabratol. Cunraer-
€31, UTO HAWIYMIIMM NPUOIMKCHHEM K MCTHHHOMY 3HAUCHUIO M3MEPAEMOI BEJIM-
UMHBI SBJISCTCS Cpeonee apupmemuneckoe A(P HECKOJBKHX M3MCPEHHBIX 3HA-
uennit A, Ay, Ay, ... A, KoTopoe Bbruucasercs no gpopmysie

A+A +. .+ A,
A('p o= I—l (] )

TounocTs n3aMepennst, XapakTepH3ylomylo OTJIHYHE TOJIYYEHHOTO 3HAYCHHA
MHTEPECYIOMEiT BEIMUYMHBI OT €€ MCTHHHOTO 3HAUCHUA, MOKHO ONHMCATDH € TOMO-

— = 256

”H()l‘,{l'd p(.‘l!)’.’lb’l"d'[‘ HBMCPL‘HHH 34lMCBIBAIOT B BHJIC

A=A T AA. (4)

nm

Boipaxenus (3) u (4) 03HAYAIOT, YTO MCTHHHOE 3HAYCHHUE U3MEPACMOIT Be-
JIMMMHBI HAXOIMTCS B YKA3AHHOM MHTEpPBAJIC.

Hanpumep, ecan npu uamepennn JUiMHbl L oTpeska ¢ noMOmbIO JIMHEHKH ¢
HEHOIT JesieHust 1 MM GbUIO MOJIYYEHO 3HAYEHHE 73 MM, TO pPe3yibTaT U3Mepe-
HUA MOXKET ObITh 3a1MCaH B BWIC

L=(73£1) mm
anbo
72 mm < L < 74 mm.

ITO O3HAYACT, YTO MCTHHHOE 3HAYCHUE M3MEPACMOIT BEIMUMHBI MOKET OKa-
3aThCst JHOOBIM B MHTEpBAIC oT 72 10 74 MM,

OTMeTHM, YTO HE B KOEM CIydae HEAONMYCTHMO YKa3blBATh 3HAUCHHUE M3Me-
PEHHOI BEIMYMHDBI ¢ TOYHOCTBLIO, NPEBBIIAIOIICHT MAKCHMAIBLHYIO abCOMOTHYIO
HOTPCHIHOCTD.

[Tpu 06paboTke pesyabTaTOB U3MEPCHUIT NOJAL3YIOTCH TAKKE MAKCUMATD-
HOU OMHOCUMEeNbHOU NozZpewnocmblo. OHa 10Ka3bIBACT, KAKYIO 0110 OT U3~
MEPEHHOIT BEIMYMHBI COCTABIACT MAKCUMAIbHASE a6COMOTHAS HOTPCIIHOCTD.

MakcumanbHOM OTHOCUTENbHOWN NOrpewHoOCTb0 Ha3biBalOT OTHO-
LWweHne MaKCMManbHoW abCconioTHON NOrpeLHOCTU K MOAYNIO U3Me-
PEHHOro 3HaYeHus:
AA

|A

W3 soipakenus (5) caeayer, yTo MaKCMMaIbHasg OTHOCHTEIbHAsA IMOrpen-
HOCTD ABAACTCA GE3pasMepHOil BEAMUMHOI. YeM MeHbIIe MakcuMaibHasg OTHO-
CUTEIbHAS TOTPEITHOCTD M3MEPEHMS, TEM BBIIIC KAUCCTBO M3MEPCHMSL.

YacTo MAaKCUMAILHYIO OTHOCHTEILHYIO HOTPEHIHOCTD BHIPAKAIOT B IPOLCH-
Tax. B arom cayuae Bpipaxkenue (5) 3anmceiBaloT B BHJIEC

AA

M
[l
Kocsennnie H3MEpEeHHuA (t)ll.’l"‘l(‘(‘lﬂlx BCJHMYHMH ITPOBOET 1O CJICAVIOIMCMY

AITOPUTMY.

[Tycts, HanpuMep, HEOOXOAMMO ONPEACANTD 3HAUYCHHUE BEJIMUMHDBL f, KOTO-
POE MOKHO PacCuMTaTh MO M3BECTHOI (opmyse, €cau 3HATh NPAMO M3aMepsie-
MbIC BEJIMYMHBI X U Y.

Iar 1. Buinogusior npsaMbie MaMepeHus seandun X u y. Pesyabraror aTnx
M3MCPCHMIT 3ANUCHIBAIOT € YKA3aHUEM MAKCUMAIbHBIX a0COMIOTHBIX HOIPEIIHO-
creit (Av n Ay) n MAKCHMAILHBIX OTHOCHTEILHBIX Horpemuocreit (€, =Ax/ |x, |
ue,=Ay/1y,,,0).

B (5)

HIM I

£= -100%.

— = 258




JlabopaTtopHble paboTbl

Ilar 2. Mcnoanays M3MEPEHHBIC 3HAMCHHSA X U I, PACCYUTBIBAIOT KOCBCHHO
M3MEPCHHOEC 3HAYCHHUE /. uckomoii Bernaunbt f.
HaM
MIar 3. PacuéT makcuMaabHOH abCOMIOTHON Af M MAKCHMMAJIBLHOH OTHOCH-
TeALHON £, MOTPENTHOCTEH BETHYMHDI _f HNPOBOJAT € Y4ETOM (hOpMYIBI JUIa pac-
uéTa penmunnnl / (Taba. 5).

Tabnuua 5
Buyt cpopmysing MakcumanbHan abcomoTHas MakcuMaibHas OTHOCHTEIBHAS
ans pacuéra f norpemsocts Af HOIPEMHOCTD €/
f=x+y Af =Av+ Ay ej.:af/f
f=x-y Af=Ax + Ay g=A/S
S=x-y Af=x. Ay +y - Ax E =€ +E,
[=x/y Af=(x- Ay +y - Ax)/y* Ef=E +E,
f=k-x Af =k Ax g}.:)“-.g‘

B [l(}l‘.l.".[l_‘ﬂl!{.‘ﬁ CTpOKE TAGAMIBI MHCJIO k cunTaerca TOYHBIM, a AY — MakcH-
MaJIbHAS ADCOMOTHAS NOrpecuiHOCTb [PpAMO HSMCPHCMOﬁ BCAHMYHHBL X,
[lar 4. 3anuceiBaior PEVILTAT HIMCPCHHA B(_'..‘ll.r{lllll-lblfl_l BHJIC HHTCPBATA:

S =A<<+ AL

nbo:

=Lt AS.

ar 5. 3anuceIBAIOT MAKCMMAILHYIO OTHOCHTEABLHYIO HOTPEHIHOCTL.

OrMmeTnM, uTo paccautannblie suadcaus Af u €/ CACAYET OKPYIIATDL JI0 O
Hoil sHauameil nudgpel. [Mocae sToro creayer OKpyrINTL paccCuMTAaHHOC 3HAYC-
uue f 10 Toil ke sHavameit uudpel, 4TO M Af.

Mpumep

l'[yl_"rh MPH M3MEPCHUI CTOPOH NPAMOVTOJLHHKA JMHEHKO ¢ nenoii aene-
st 1 vm HOJIYYCHB] 3HAMCHHHA: X = 25 MM, y o= 14 mm. B atom ciayuae, © Vue-

. .!LIM M 4
TOM MAKCHMAUILHON adcoIi0THON I](ll"].l(.'l.l.]]—l(l(_'TPl1 p(_‘:].}’J'II.-T'AT].u] ]]PHML]K lr{l‘lbl(_'p(_"
HUIT CTOPOH NPAMOYTOJALHMEA MOTYT ObIThH 3anMcaHbl B Bje: X = (25 £ 1) mmg
Y = (14 £ 1) mm. MakcuManbHble OTHOCHTEIBHBIE MOTPENHOCTH €, = Axv/x,
n e = Ay/y, . COOTBETCTBEHHO paBHbl E, = Ax/x = 1/25 = 0,04
e, =48y/y,,,=1/14=0,07

(TELY]
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Hcnosibayst M13MEPEHHbIE 3HAYCHMS CTOPOH, PACCYMTACM KOCBEHHO M3MEPCH-
HOC 3HAYCHUE UMM NTPAMOYTOIbHUKA: S,m1 =X Y = 25 . 14 = 350 (mm?).
PaccunraeM MakKCHMaIBbHYIO abCOMIOTHYIO HOTpPEemHOCTL AS M MakCHMasb-

HYIO OTHOCHTEJIBLHYIO HOFPEMHOCTD €, MCNOABL3YA Gopmyint Tab. 5:
AS=x -Ay+y -Ax=25-1+14-1=39 (mm?);
gg=¢,+¢,=004+007=011
CoracHO CKa3aHHOMY, 3HAUCHHE MAKCHMAILHOIH aGCOMIOTHOH IOrpenHo-
CTH CJICJIyeT OKPYIJIMTD JI0 OIHOI 3Havameit undgpon: AS = 0,4 - 102 mm2 TMocae
9TOrO 10 TOI K€ 3Havamei n@pel OKPYraseM KOCBEHHO M3MCPEHHOE 3HAve-
une mwiomaan: S, = 350 mm® = 3,5 - 10% mum?,

3anucpiBaeM pe3yabTaT HAMEPEHUs TUIOMAIN PAMOYTOIbHHKA:
S =(35+£04)-10>mm*=(3,5£0,4) cm’

M

Jlabopamopnas paboma No 1

W3mepeHune ANvHbI OTpe3Ka U NoLaan nNnockon purypbl

Ilenu paGomoi: 1) HAYMUTBCA U3MEPATL ANMHY OTPe3Ka M Nnowaab NNockon du-
rypbl; 2) HAY4YMTbCA OLEHUBATL TOYHOCTb U3MEPEHUIA U 3aBUCMMOCTb NONYYEHHbIX
3HaYeHUN OT LeHbl AeneHus usmepurensHoro npubopa.

Cpedemea usmepenus u mamepuainl: NMHeMKa ¢ MUNNMMETPOBLIMU AeneHus-
MU, MepHas NIeHTa C CAaHTUMETPOBbLIMWN AeNeHUAMU, KapaHaaLl, MCT TOHKOro Kap-
TOHA MU BaTMaHa, NIUCT MUNIMMETPOBOIN Bymaru (Mnu NUCT TeTpaau B KNeTKy).

JononHutenbHble cBeaeHns

Y1066l ONpeaenuTL LeHy AeneHus namepurensHoro npubopa, HyXHO:

1. Hawntu Ha wkane npubopa aga Gnuxanwmx WTPUXa, NOANUCAHHBIX YUCIO-
BbIMUW 3HAYEHUAMM.

2. Bbl4MCNUTbL PAa3sHOCTb HAWAEHHbBIX 3HAYEHUN.

3. MoacumnTaTh YUCNO AENEHUI LWKaNbl MeXAY HaWAEHHbIMU WTPUXaMMU.

4. Pa3penuTb pasHOCTb U3 N. 2 Ha YUCIO WTPUXOB U3 Nn. 3.

MonyyeHHoe 3HayeHue (B eanHMLAx usmepenun) u Byaet LeHown aenexlus nu-

HenKu.

ManeTka — 3TO ceTka M3 KNeTok (KBagpaToB) C U3BECTHOW NNOLWAALIO OAHOMN

KneTku. Ytobbl M3mepuTh Nnowaae NNOCKON GUrypbl NaneTKon, HyXHOo:

Hapucosate urypy Ha naneTke.

2. MMopacuuTaTh, KAKOE YUCNO KNEeTOK MOMHOCTLIO NONafaeT BHYTPb KOHTypa dury-
Pbl; YMHOXUTb 3TO 4MCNO Ha Nnowaab oaHou knetku (puc. 172). Tak nonyyaer-

-

— = 260




Pabouasa TeTpaab

5. Ha puc. 40 nokaszana 3a-
BUCHUMOCTD JUTMHBI [ IIPYKUHBI OT [ cm A
MacChl m Tpy3a, JeKalero B ‘
Jamke, NOJABEIMIEHHONW Ha 3TOU | ] ] Pa3BMTMe MGTO,CI,OI'IOI'MHECKMX
npyxuHe. Besi cucrema nmokouTt- R S M— v
cst orHOocUuTeabHO 3emuiun. C y4é- 7, ] T Y [ PN O i, @,,4,,,,,,, | yMEHMM
TOM IOTPEHNIHOCTH M3MEpPEeHU ‘
(Am = 1 r, Al = £0,2 cm) puna

(6

3 T T |
NPY>XUHBI IPU MyCTOM YalllKe Be- @ f
. COB HpMMCpHO pa}ma ; ] | ‘ : ‘
9 ! ! % / )
1) 1,5 cm 2) 2 cm neEn men
3) 2,6 cm 4) 3 cm : ‘

OrmersTe 3'HaKOM X IpaBUJIb- i
HBIIT BAPUAHT OTBETA. ‘

1y [] 9)[] 0 10 20 30 40 50 ", .

3) D 4) D Puc. m

18. Ha pucyHEe H300paKEH THHAMOMETP © noJBelleHHEIM K He-

My Tpy3oM. Kak npaBHaeHO 3anHCcaTh noEAaHHe JHHAMOMEeTPA, YUH- /‘%E\
THIBAS, UTCG NOTPEITHOCTE H3MEPeHHS MOAYId CHIbLl PaBHA [eHe Je- A
AEHNA MELIEL mpHopar =
1} (305 H IE:
2) (3005 H -—
3 (32205 H P
432z H s o
Omeem: |:| .
L




MeToaunuecKkoe nocobue

* HayuyHbiX meToA NO3HAHUA KaK
ANAAKTUYECKUN NPUHLMUN
opraHu3auum yyebHoro npouecca

* Cucrema cCamMoCTOATENIbHOIO
3KCNepMmMeHTa KaK NOCTOAHHO
aencreyowero pakropa y4ebHOro
npowecca
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UX NOCTPOEHUE, PAaCYET NorpeLwHoOCT
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MaremaTnka busznra

4z

‘o

|
-

o e - B S~ L~ B+ - R
o
&

R I s R A e W S B

Puc. 17

Xpuu—AX X, ¥..+Ax HHS HA IBA YDOBHHA: YPOBEHE «yUe-
a) - HHK HAYUHTCA» H YPOBEHDb «VUCHUE
NOJYIHT BO2MOMKHOCTE HAYUATLCH » .
B coOTRETCTENH ¢ TAKHM VPOBHE-

0 1 2 BLIM IIOXXOIOM Y4 eHUK HaAYLUMCA:
[FTR FPPY PP Pe — IMOHHMATE, UTO B Pe3yIILTATE Ha-
b MepeHHI oayuaeTcsa He TOUHOE UHC-
o (1‘2_0,5)1’%1"2_'_0’3) 710, a HEKOTODHIH HHTepBal, KOTO-
pOMY M OpPHHATISXHT HeHIBECTHOE
Puc. 18 HCTHHEHOE BHAUeHHe HaMepsAeMoii pe-

nuuree (puc. 18, a);

— BANUCHIBATE Pe2yJIETAT H3MepeHHA B BHIe HePABeHCTRA:

x—Axr <x <x+Ax;

— H200PAKATL HETEPBAT BOZMOKHLIX 3HAUCHNH Ha UHCIOROH
OCH, MacmITad KoTopol cOBIAZAET O MIKATOH HIMepPHTeILHOIO
npubopa (puc. 18, 7).

Bamaua yuHTeaId — Co0OMIATE YUeHHKAM BeIHUHHY abCcomIr0T-
HOH TOTPEINHOCTH, O0BACHATEL KAXIBIH Das IPOHCXOEIeHHe H
OPUURHEE TorpemmHocTell. TomIbko Takoe 06LACHEHNE M CO3TAET
VeIOBHSA IJId TOTO, UTOOLI VUEHHE nOAy<il]l 03MOMCHOCMb Ha-
yHUMbCA npuMeHams Memod uHmMepsanos OaA TOCTHREHHS
BIEpELIe BRIMUESHHLIX [IAHHPYEMLIX PesylILTATOB 06yUeHHS
BTOPOTO YPOBHA, TAKUX KaK:

42

— OpPOBepKA JOCTOBEPHOCTH P2y IbTATOR H2MepeHHd H3BecT-
HLIX BelHUHH (HATPHMep, ILTOTHOCTH (puc. 19));

Praga = (1050 £ 10) kr/m?

900 1000 ,b;,{ 1100
V///j// W [ I{I‘l.-"'l\\l3
Pusse = (1020 £ 50) mr/m®
Puc. 19

— TIPOBepka cTATYCA NP0 eHHOl MTHN0Te3k] (HanpHMep, IIPH
VEeIHUEHHH B 2 pasa Macchl rpysa, NOIBEITHEASMOT0 K Pe3HHOBO-
MY IIHYDY, ero yATHHeHne yeennuneaercd B 2 paza (puc. 20));

(2'0_ :tﬂ.l) Qraomenne
—l— 3,0 wmace
P I A A A |
L e e B e e -
! ! lV// /l//Al ! 0'1‘Hmue|-1uf!
VAIHHeHRIT
(2,4 £0,2)

Puc. 20

— MpOoBepKa IPABHI H 3aKOHOMePHOCTeH (HalpumMep, BRITAT-
KHBAIINAA CHJIa PABHA BeCy BEITeCHeHHOH MHAKOCTH (puc. 21));

P=(1,50,1)H

0 1 e 2 FH
]
Fu=(1,720,2)H
Puc. 21

— MOCTpOeHNE MPAQHEOR IO PesyILTATAM H2MepeHHI.

Bee neobxoquMLle TpaBHiIa, B16MeHTLl TEOPHH MOTPeIIHocTei
H MeToAHUecKHe PeKOMe AN LI YUNTeIs HaI0&eHb] B IOCO-
oum I I Huxngopoea «Ilorpemnocrs B madopaTopHeIx padorax
mo (PHIHKe IPH BEIIOIHEHHH 3KCIePHMEeHTAILHLIX H IMpaKTH-
ko-opHedTHpoBaHHEX samagui OI'D u EI'9» («llpodasr; «Poc-
cHiickmil yuedunk», 2018). B npurosxennn 3 TaHLl MOrpeImHo-
CTH CPeIcTB HaMepeHnd, HCIOAb3VeMEIX B T Kaacce.

B opunoxennn 2 npueemedsl 11 yMeHHH, KOTOPLIME T0JMEeH
OBJATETE VURTEIE, UTOOLI JeicTBOBATE B COOTBETCTBHH C IIAHH-
PVEMLIMHE pesyIETATAME O0YUeHHA IBYX THIIOR.

43
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NpunoxxeHua

d

11. HeobxogumMo uMeTE B BHY, UTO TOJILKO IPH MCIOIL30BA-
HUH KATLKYIATOPA IPH PeaTHsallH cCKBosHOH THENH «[lorpem-
HOCTH» MOKHO PACCUNTEIBATE Ha JOCTHeHHE IIAHHPYeMEIX pe-
3yABTATOB 00yUeHHS HA OBYX VPOBHAX: «VUEHHK HayUNTCH» H
«YVUEHHE IOJYUHT BOAMOMKHOCTh HAYUNTECA» . OcobeHno ymobeH
ranmcryaarop FX-82 ES, Tar xax ou uMeeT CepTH(MOHUKAT Ha HC-
nontzoeadne ga EI'D u OI'D u exoguT B coctae « O'D3-madopaTo-
pun» u «DI'OC-1aGopaTopums.

3. MOrPELWHOCTA CPEACTB U3MEPEHWA,
NCMONIb3YEMbBIX B 7 KNACCE

Tatamuua 21
MpUBOP, HHCTPYMEHT. n;(e:?eiﬂiil:\c;::rmn NorpewHocTs
llena genenua norpewHocTs NPAMOTO H3IMEPEHHA

Junelika qepeBan-

maa [OCT 17435-72.

Iena genenna 1 mm

Inuaa 300—500 nam.
TlorpentaoeTs pagHA
0,1 MM Ha KamEIEIe
100 v, BA BeIo AIH-
my — 0,5 Mm

IIpu namepernn
pasMepoB, GIH3KHX
K JIHHe THHeHKH,
paeHa 1 MM

Juneiizn qepeepan-
HEIe H ILJIaCTMAaceo-
BEIe, He HMewllHe
saaxa ['OCT.

Hena genenns 1 mm

IMauaa 300—500 nu.
TlorpeniaoeTs Ha Be
oauey — 1 Mmm

IIpu namepennn
pasMepoE, GIH3KHX
K IJHHe JHHeAKH,
paBHa 2 MM

HMamepuTenbHble
JIeHTEI (MOPTHOE-
CHHEe).

Iena genenna 1 mm

TIpn gaunae 1000 v
NOTPeIlHOCTE Ha BCED
ey — 1 M.

IIpn gouse 1500 v —

OoTpell HOCTE 3 .

IIpn goume 2000 vy —

MOTPeNIHOCTE 5 MM

IIpu namepernn
pasMepoB, GIH3KHX
K JTHHe JeHTEL,
paBHA MOTPenIHoC TH
JeHTh

MamepurensHLIin
MUIHEID 2-T0 Kiac-
ca, Ipeme sl H3Me-
perna 30— 250 mu.
ena genenna 2 ma

IorpemroeTs 2 ma
NpPH HATTOMHAEMOCTH
GOJIBIIE TOIOBAHEL

3

Iorpemaoers 1
IpH HAOAHAEMOCTH
MeHBbIIIe H0JI0BHHEL

2 v

183
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TaGnuya 23

YyeHHK-HCNBITATENL YYeHHK-HCNBITY eMbIA

Paceroanne, em ‘ ‘ ‘ ‘

Cpengee
paccTogHEe, ¢M

Mepoii BpeMeRn peakIlii OyIeT paccTOgHHEe, KOTOPOe YCIeIa
OpOJeTeTs JHHeHKA: ¥ KOTO 9T0 paccTogHHe OOoMBINe, ¥ TOTO
G0JIbIIe H BpeMs Peakiiui.

5. W3MEPEHWA W NOTPEWIHOCTH

H3ywenue usmepumensHelx npubopos: onpedeneHue yeHsl OeneHus wWKd-
Nbl, nezpewHocmes npubopa; KOHCMpPYUPOBAHUE U3MepumensHozo npubopa.

Boamoxcnoe obopydoeanue: THHeHKN cTATEHAL, JepeRaH-
Had, IJIACcCTMACCOBAS; H3MepPHTeILHEIe JIEHTH (Ha IIacTHEOBOI
OCHOBe I OyMaHHaf); H2MeDHTeIbHEle IHIHHIDPEL; OGaJlTOHEI
IIIPHIEE; NPpoSHPKA ¢ MIULINMeTPOROH IIKANOI; ABa KAHIEIAD-
CHHUX 3aXKHMAa; COCY [ ¢ BOTOIH.

Bananne 1. Onpedenerite yeHol deneHUA WKATLL U NHOZPeill-

HOCMU UZMePUMeRbHOTl JeHMbl.

Eecan nonoxHTE paioM cTANTLHEYI IHHEHKY I H2MepHTeIRHYI0
JIeHTY — GyMaKHYIO HIH Ha IUNIACTHKOBOH OCHOBe, TO MOXCHO H3-
MepHTE NOTPEIIHOCTE JIeHTH.

ByzeM cuHTaTE CTAILHYI JHHeHKY 00pasIoBoil U oOpeleTHM
[NOrPelllHOCTE GyMakHOH HeMepHTeILHOH JeHTE Ha PARIHUHLIX
paccrogHHAX OT Hauana. [lozpewHocms nenmol A, — smo pas-
Hocmy Medcdy Oaunoll, usmepenroil no OymaxrcHol Jenme, u Oau-
HOil, UaMepeHHoll no cmadviol AuHelre.

Eecan mer cTannHoll THHeHKHA, TO 4714 OIpefeleHHd NOrPellHo-
cTH GYMaMKHOI H3MePHTeIbHOH JeHTE MOXXHO BOCIIOIB30BATHCA
(doTorpadHaMH, IPHBEIeHHEIMH Ha pucyHKe 99 (1erTa pacnomo-
#eHa B HIUKHeI TacTH).

186
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U3mepeHna n norpewiHOCTU

Tabauua 27 BamonauTe Tadaumy 28.
Tabnuua 28
OTCYeT NO WKane, MM PasynuTar
Mpeamet Hauano KowHew oTcyeTa, HBM::"“"' TAN NHHEAKH LleHa geneHus tonll:"a.u?:::me A Hanﬂmnua,
oTcyeTa «BNHMARWHA WTPHK» p

Juueiixa
ITapuxoBas pyuxa TOCT 17435-12
MoreTa Juuelika co mxa-

JIOH B JI0AMAax

3aganne 5. 3naxoMemeo ¢ Memodom coanadexuil.

Hpounraiite B yueSHuKe «0 PABHLIX eUEMIAX IIHHEL...»: 1. C morpemHocTAMH HEMEPeHHH MEI BCTPEUAEMCH IIOBCIOLY.

aHIM. inch, duim — CJIOBO MOLIAHIICKOE. Hanpmmep, Ha ymakoBke NPOSYKTA MOMHO HPOUHTATH! MACCH
Ha HeroTopbIX NHHeHKAaX HMeHTCH JBe NIKAJLI: B MHJIJIHME- HeTTO (Macca 6ea yoaroprn) m = (650 £ 15) r (pue. 103).

Tpax " qrroimax (pue. 102, a). MoxHo onpeleniuTs, 4eMy papHa

nnaHa 1 awiiMa B MmuanaMerpax. Ilaa sToro aso HaliTH coBoa-
HaIMHe AeJeHHd Ha ApyX mEagax (puc. 102, 6).

Puc. 103

3ananue 6. [Tozpewnocmu usmepenuil 8 Ooimy.

CMBIca »Tol 3alducH: TeliCTBHTeILHOe ZHAUeHHe MACCH He-
U3BEeCTHO, HO 5TA BelHUNHA HAXOTHTCA B HHTepBane oT
(650 - 15) r mo (650 + 15) .

B o6imem Bume HANO BAMHCLIBATE TAK: M = m = Am.

Ha pucyure 104 moxazaHo, KAK BTO MOMHO H300pAZNTL HA
UHCTOBOM OCIH.

650|—15 650|+15
ﬁ|35 6:10 6:15 ﬁ5|0 6?5 BEIiU 6E|i5
L A B o e A B e B
my=Am my my+ Am
|

My=Am £ m € my+Am
650-15 € m € 650+ 15

Puc. 104
2. Paccmorpure (otorpadguio yima- . 2 2 50
KOBEH ¢ YEazagneM Maccsl (pic. 105). | HETTO: JUT
BanHImHuTe pesyiILTAT € YUETOM MO- T DE (1 9 :
TpelIHocTH H H300pasiTe ero Ha UHC-
Puc. 102 JIOBOIH OCH. Puc. 105
190 191
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YHuBepcanbHoe nocoodue

» TeopeTnyeckn matepman o Buagax
norpewHOCTEN U3MEPEHUN N UX

. I. Hukudgopos

OoLeHKe
MorpewHocTu

« laHbl yKa3aHUA No opraHM3auuu Qe poore:
y4yeOHOUN OeATeNbHOCTU NO e
dopmUpoBaHUIO HaBblKa OLLeHKMU M MPaKTHKO-OPHEHTHPOBANMNbIX

o sapaxuun O n EMN

NMOrpeLHoCcTeN _

* MaTepuan nanaraeTtcs ¢ y4yeTom 7-11:

OCOOEHHOCTEeN WWKONMbHbLIX CPeAcTB
 3HaYUTENbHOE BHUMaHUe yaerieHo
dopmupoBaHno ymMeHUU CTPOUTbL

rpadPukm no pesynbratam
COBMECTHbIX U3MepeHun
[lpoaarka Yepes nHTepHeT-cepsuc JintPec @ [Pociuickmi 1 W

YYEOHUK  opova =
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YHuBepcanbHoe nocobue

crapmena Tadmana 1.1.

Tafauua 1.1 ¥

BemecTRO 107 kr/m? Ha
Benanu 0,70
Boga 1,0

[1]
PTyTL 13,6

u [y, £ Ay].

npeAcTARTOHEl HOKOTODOH norocoi (pac. 1.6).

HHEOE.

HMeeT norpemHocTs 0,5 kr/m? (monosmEa paspAna egm-
HHI, B HKOTOPOM HaXOogHTcd nocaenami (). 3aMennn
0,70 - 10? gr/m® ga T00 er/mM?, yaeam: B 10 paz yMeHE-
MM TOTPeIHOCTE HAMEDEHHH, HA OCHOBE KOTODEIX CO-

[MocTpoerne rpadHKoE o0 PeayILTATAM HIMEDEHHM
MMECTHO CESZAHO ¢ OPeACTARITOHHEM O IOTPeIIHOCTAX.
¥ yuoHHEA TOMMHO GLITE cihODMHDOBAHO NpeACTARIS-
HHE O TOM, UTO 00 PeaVILTATAM HIMeDeHHI Ha rpadHre
PHECHDYeTCH He TOYEA A[xn; Uy 8 OOMACTE CO CTODPOHA-
My 2Ax u 2Ay (pue. 1.5), noToMy YTO peayALTATH HIMe-
PeHH — 5TO He UHCA& X B Y, 4 BETepeai [x, + Ax]

[MockonLry Do peayILTATAM HIMODOHHE MOTYIAINTCH
He TOYKH, & 00IacTH, TO DeIVILTATE HIMODEHHH OVIVT

C DorpelHOCTAMH CEBAZAHLI H HOKOTODEIE VMOHHSA,
002 KOTODEIX HEBOIMOMKHA
SHCOOPHMOHTAILHAS yued-
HAA JeATEILHOCTE IIKOIL-

Opua w®a  ocodeHHOCTOH
yuedHOrD DHCOODHMEHTA ©O-
CTOHT B TOM, YTO YACTO HIMe-
DHIOTCH BeNHMYHHEL, JoHCTHH-

» TONLHLID JHAYOHHA KOTODLIX

Puc. 1.6 mapecTHEL.  Hamepemma Ta-

R, Om

3,0 40 50 60
Puc. 2,12

CTOpa — BeIH4YHHA, O0paTHAS CONDOTHEISHWH) De3H-
CTOpA.

[TyeTe B peayILTATE DHCIODHMAHTA LI DOTVUeH DA
HAMEDEHHH BeIHHYHHEL §I Yy, Wos ooy Y, COOTBETCTEYHO-
KX 3HAYOHHAM ADIYMEHTA [, Iy, ..., [, KOTOPEIE MO-
T¥T GLITE OpefcTARIeHEl HA IpadMee B BHAe Touek (I,
s (tas Wads «ony (T, b ) (prc. 2,13, a). Ham meofixognmo
VCTAHOBHTE BABHCHMOCTE MeXIY ¥ B £,

OueBngno, ecad COSIHHHTEL HOCIeIOBATENLHO BCE
OTH TOYKH, TO HOJIYIHM JOMAHYI THHHE), EOTODAA HE
GyaeT cOOTEETCTEORATE MCKOMOR 3aBHCHMOCTH y = (1),
OOTOMY UTO (hopMA DTOMH JTOMAHON He 6YAeT BOCIPOHIRO-
AHUTLCH IPH NOBTOPHLIX cepRax HaMmepenni. Homepen-
HEI@ GHAYEHHS Yy, B ofmleM ciy49as CMeeHLl OTHOCH-
TeIEHO HCHOMOH HpHEBEOH i = f(f) KAk B cTOpoHY GOIL-
OIMX, TAE H B CTODOHY MEHLEIIHX JHAYOHHI, BCASICTEHE
CcTaTHCTHYecKoro paabGpoca (pac. 2,13, 6).

3a7aua COCTOMT B TOM, YTOGLI 00 JAHHLIM DKCISDH-
MEHTATEHEIM TOUKAM IIPORECTH KPHEYIO (He JOMAHVIO),
KOTODAS DPOXOAHRAa 6Ll KAaK MOKHO OMMHe K HCTHHHOM
DYERIHOHANLHOH 3aBRcHMocTH = f(t). Teopus mepo-
ATHOCTH IOKAZRIBAET, YTO HANIVUIIHM TDAGIHEeHHEM
OyaeT TAKAA KPHEBAA (HIH OpAMAaR) THHHA, 018 KOTO-

! []
o o
20 E'E|
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=
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YMK «®Pusmuka» MNMypoiwesoun H.C. U Npauésa A.B.

10— 11 Knacc
Ba3oBbi U YryONEHHBIN YPOBHMU

®M11.3.5.1.9.1
®M11.3.5.1.9.2

®M1.3.5.1.5.1
®M11.3.5.1.5.2

oooooooooo L
OCCHMMCKHH by
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Crapuwan wKona

.....

% - ONTUKA. Fes
DOUINKA AT
e
MONEKYISPHAS 2
OUINKA
TEPMOLVUHAMMKA
[ )

OU3NKA Xih
E——
MEXAHKA [t
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YMK «®usuka. basosbint yposeHb. 10-11 Knaccbil




J1abopaTopHbIN NPAKTUKYM

* YrnybnEéHHbIU YPOBEHDb

*10 - 11 knacc

* [lopxoanTt pns
UCNo/Ib30BaHUA CO BCEMU
yyebHnkamu dnsukum
yrnybneéHHOro ypoBHs

https://rosuchebnik.ru/product/labo
ratornyy-praktikum-dlya-klassov-s-
uglublennym-izucheniem-fiziki/

C. B. CrenaHoB

JIABOPATOPHbDIN
NPAKTUKYM

DU3NKA

31



https://rosuchebnik.ru/product/laboratornyy-praktikum-dlya-klassov-s-uglublennym-izucheniem-fiziki/

HoBbi 3a4a4HUK
6a30B0ro ypoBHA

* CoctaB/ieH B COOTBETCTBUM C
Proc

* [loaxoauUT ANA NCNONb30BAHUA
c nto6bim YMK «Pusuka 10-11»

https://rosuchebnik.ru/product/fizi
ka-10-klass-zadachnik-fizika-10-
klass-zadachnik/

https://rosuchebnik.ru/product/fizi
ka-11-klass-zadachnik-fizika-11- :
klass-zadachnik/ 2



https://rosuchebnik.ru/product/fizika-10-klass-zadachnik-fizika-10-klass-zadachnik/
https://rosuchebnik.ru/product/fizika-11-klass-zadachnik-fizika-11-klass-zadachnik/

dNeKTpPOHHble ¢opmMbl y4uebHUKOB

= Beepenne EGCI'II'IaTHo nonquTb
(DM 3MKA §1. o HayuaiT qumka

QCTPOHOMER

INEKTPOHHDbIE (I)Oprl
§2. Rk jayuair qpTeHiA

mpHpoT

. y4eBHUKOB MOKHO Ha caiiTe
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https://lecta.rosuchebnik.ru/

Mo NPOMO-KOAaM:

UMK2019
5books

@ | poccmmcxm _ﬁ’ (¥
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https://lecta.rosuchebnik.ru/

Kopnopauus o
@ | PoccurcKui
y4ebHuK

rosuchebnik.ru pocy4ebHUK.pd

MockBa, [pecHeHcKas Hab., A4. 6, cTpoeHune 2

+7 (495) 795 05 35, 795 05 45
info@rosuchebnik.ru

XoTtute Kynutb?

EOO'( 24, OdnumnanbHbIM MHTEPHET-MarasuH

yuyebHom nutepatypbl book24.ru

0 LndpoBana cpena WKobI

LECTA lecta.rosuchebnik.ru

@ OTaen npoaax

sales@rosuchebnik.ru

34

Hy)XHa meToauuyecKan nogaeprKa?

MeToan4ecKumn LeHTp
8-800-2000-550 (3BOHOK H6ecnnaTHbI)

metod@rosuchebnik.ru

XoTute NpPoAoNKUTb obLeHune?

youtube.com/user/drofapublishing
n fb.com/rosuchebnik

ﬂ vk.com/ros.uchebnik

E ok.ru/rosuchebnik

®|poccmmcxmm I ‘f

yqe HUK ppoga  feae



Kopnopauus

‘ OCCHUUCKUM
y4yebHUK

Cnacmbo 3a BHMMaHuel

Bnacosa NpuHa leHHagbeBHa

Vlasova.lG@rosuchebnik.ru

123112, MockBa-Cutu, NpecHeHcKas Hab., A. 6, cTp. 2
Ten.: +7 (495) 795-05-47 (po6. 73-32)

OduuymanbHbin canT: rosuchebnik.ru
LindpoBaa obpasoBaTtenbHana naatdopma LECTA: lecta.rosuchebnik.ru
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mailto:Vlasova.IG@rosuchebnik.ru
http://rosuchebnik.ru/
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