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HOACHUTEJIBHAA 3AIINCKA

['maBHOM 3amauedt cpegHero mnpodecCUOHATBLHOIO OOpa30BaHUS SIBIISACTCS
HNOJArOTOBKAa KOMIIETEHTHBIX CIIELHHaIMCcTOB. B mpomecce ¢GopmMupoBaHus
IpOPECCUOHAIBHBIX M OOIIMX KOMIETEHIMH J1a00OpaTOpHbIE 3aHATHUS 3aHUMAIOT
MPOMEKYTOUHOE TOJOKEHUE MEXKIY TEOPETUYECKUM U IPOU3BOJICTBEHHBIM
Oo0y4eHHEeM M CIY)KaT OJHUM M3 BaXHEUIIMX CPEICTB OCYIIECTBICHHS CBSI3U
TEOpUM W TPAKTUKUA. BplnonHeHne n1abopaTopHbIX padOT HaAMpaBIEHO Ha
JOCTUKEHUE CIENYIOUX LeJIei:

- (hopMupOBaHKE HABHIKOB U3MEPEHUS (DU3UUECKUX BEIMYMH U TIPABHILHOTO
IPEJICTABIICHUS PE3YJIbTATOB U3MEPEHUS,

- OBJIQJICHHUE NMPAKTUYECKUMH HaBbIKAMU MIPOBEJICHUS UCCIEA0BaHUM, METOJaMU
00pabOoTKM U aHaIM3a Pe3yIbTaTOB U3MEPEHHUI,

- 3HAKOMCTBO C METOZaMU UCCJIEIOBaHUSI OCHOBHBIX 3aKOHOMEPHOCTEH (PU3UKH,
- OTIBITHOE 00OCHOBAHUE, N3Y4aEMBIX (PU3NUECKUX SBIICHUM.

Brimonnenne 1abopaTopHbIX paboOT MPU3BaHO CIIOCOOCTBOBATH 3aKPETIICHUIO
TEOPETUUYECKUX 3HAHUM, (OPMUPOBAHUIO YMEHUN M CHOCOOOB JEHCTBUU Yepes
CaMOCTOATENBHYIO JIESITEIbHOCTh CTYJICHTOB. Bemymien IUIaKTUYECKOW UEIbIO
MPaKTUYECKUX 3aHATHI SABIIAETCS dbopmupoBanue PAKTUYECKUX
(mpoeccroHaANBHBIX) YMEHUNW — BBINOJIHEHUE OINpeneiaEHHBIX JIEHCTBUM,
onepanuid. OcHOBHasg 3agadya Ja0OpaTOpPHBIX pPadOT - HAYYHUTh CTYJIEHTOB
NPUMEHSTh TEOPETUUECKUE 3HAHUS B IPAKTUYECKUX CUTYaIIHSIX.

Bremmonnenuto nabopaTopHOi pabOThl HAa ypOKE MpPEALIECTBYET MpPOBEpPKa
3HAHWUM CTYIEHTOB, UX TEOPETUYECKON TOTOBHOCTH K BBIIOJHEHUIO Ja0OPATOPHOM.

B pesynbTare ocBoeHUs1 yueOHOM AUCIUIUITMHBI 00YJarOIIUIACS TOKEH 3HATh:
® CMBICI (PU3NYECKUX MOHITHUH;
® CMbICH (PU3NYECKUX BEIUUMUH;
® CMBICH (PU3UIECKUX 3aKOHOB.

CtpykTypa # coaepkaHue JjabopaTopHbIX paboOT BKJIOYaeT B ceOd
CIIEAYIOUINE JJIEMEHTHL: TeMa, IIeJib BBIMNOJIHEHUsI paldoThl, 00OpYAOBaHUE,
METOJIMYECKHE YKa3aHUs MO BBIOJHEHHIO PadOThI, KOHTPOJbHBIE BOmpochl. [lo
KaXJ0i paboTe HE0OX0UMO OPOPMUTH OTYET B COOTBETCTBUU C TPEOOBAHMSIIMHU,
CeNIaTh BBIBOJbI, OTBETHTh Ha KOHTPOJbHBIE BOMPOCHL. OTYET O BBINOIHEHHOU
paboTe mpeacTaBiIsieTCs] CTYICHTOM IPenoaBaTeNto s IpoBepku. OTUeT MOXKeT
OBITh MIPE/ICTABIICH KaK B MMCbMEHHOM, TaK U MEYaTHOM BUJIE.

JI71s yCHenHoro BhIMOJIHEHHS 1a00paTOpHBIX paboT oOydaronuecs: 00s13aHbl
O3HAKOMMTBCS C OPSAKOM HX IPOBENEHUS U U3YYUTh COOTBETCTBYIOIIME Pa3/eIibl
TEOPETUYECKOI0 Kypca.

OOyuaroniuecsi JOJDKHBI YETKO MPEICTaBIATh 3a1ady, YMETh IPOBOJUTH
HEOOXOIMMBIE PACUETHI.



OO0mue ykazanusi K BbIIIOJTHEHUIO padoT

[lepen HayanoM BBINOJHEHUS paOOThl BHUMATEIBHO O3HAKOMBTECH C
MHCTPYKIMEH, 3a]JaHUEM K JJa00opaTOpHOM padore.

OTtuer odopmisieTcss Ha JUCTaX CO WITaMIIoM. B oTder Bnummre Temy, Leilb
pa®oThl, 00OpyHOBaHWE, TOPSAAOK BBINOJIHEHHS, pacy€Tel W BbIBOA. llpu
BBINOJIHEHUHU Pa0OThI ClIeAyWTE PUBEICHHBIM ITyHKTaM IJIaHa.

1o Mepe BbinonHeHUs! padoThl HEOOXOAUMO CHOPMYIUPOBATH BBIBO/L.

Otuersl odopmisitoTCA B KypHaie. Ha TUTynbHOM JHCTE NOJKHBI OBITH

yKa3aHbl: Ha3BaHUE MpeIMeTa, Ipynna u (GamMuwins cTyleHTa. TUTYJIbHBIA JUCT

oopmisiercs Ha popmaTte A4
[Tpumep odopmieHHs TUTYIBHOTO JICTA:

MuHUCTEPCTBO HAYKH U BhICIIEro odpazoBaHus PO
OI'bOY BO «bpsiHCKMI TOCY1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
«[TonmuTeXHUYEeCKUN KOJUISIKY

AKYPHAJI

71a00pPaTOPHBIX pabOT MO yUeOHOM JUCIHUILINHE
dusuka

CryneHr:

['pymma:

[Ipenonasarens:




JlaGoparopuas padota Nel
IIpoBepka 3akona boitist — Mapuorra
e : ONBITHBIM ITyTEM YOEIUTHCS B PaBUIILHOCTH 3aKoHa bois — Mapuorra.

Teopus: 3axoH bornsg-Maprorra U1 H30TEPMUYECKOT0 TPOoLIecca, T.€.
Tporiecca, MPOTEKAFOIIETO MPHU MOCTOsTHHOM Temreparype (T1=T>), sBisercs

YACTHBIM CITy4aeM OOBETMHEHHOTO FA30BOr0 3aKOHA:
P1 _ P2
vz Vi
MoxHO cKazarh, YTO JABJICHWE JAHHOW MACChI ra3a MPU IMMOCTOSHHOW TEMIIEpaType

p1rVi=p2r'V2 wim

W3MEHSETCS 00paTHO TPOMOPITMOHATEHO €ro 00beMYy.

OoopynoBanue: 1. [Ipo3padnas TpyOKka ¢ KpaHOM.
2. MepHblil TWIMHIP C BOJOM.
3. 3mepurenbHas jienTa. 4. [lraTus.
HcnbiTyemblii 1a3 - BO3AyX.
IHopsiaoK BbINOJIHEHUS PA0OTHI:
CM.pUCYHOK.
1. M3meputh ymmHy TpyOkH, L (cm)
2. VIamepuTthb BBICOTY CTOJI0A BOJIBI B IIIMHpE, N1 (cM) 14—
3. 3akpenuTh TPYOKY B IITATHB.
4. OmycTUTh TPYOKY OTKPBITHIM KOHIIOM B ITHJIUHIP.
B TpyOKy 3aX0AMT BOa M CKUMAET BO3AYX JI0 TEX I10p,
TIOKa €0 JIaBJICHHE HE CPABHUTCS C BHELLTHUM
arMoC(epHBIM JIaBlIeHUEM .3aKpbITh KpaH.
5.BbIHYTH TpYOKY M3 IWIIMHIIPA, KPaH HE OTKPHIBATh.
6.113MepuTh BBICOTY CTONI0A BOJIBI B TPYOKe, N2 (em)
7.OTKpBITH KpaH 1 BBITYCTUTH BOY B IIMJIMHIP.
8.JlaHHbIe 3aMepOB 3aHECTH B TAOJIHITY.
9.BeMuUCIHTH AJIMHY BO3IYIIHOTO cToj0a B TpyOke, L1 = L- hi (em)
10.Berauciuth AyMHY BO3AYIIHOTO CTOJN0A B TPYOKe mocsie cxarus, Lo = L - hy (em)
11.BeIMUCTHTE THIPOCTATUYECKOE JIABIICHHE BOJIBI B TPYOKe, ps = P - §-h2, (I1a),
rae p=103 Kr/M3-1utoTHOCTB BOIIBI ¥ [N2] = M.
12.BeruciuTh AaBlIeHUE BO3MyXa B TpyOKe mocie cxatust p2 = P1— P ([a)
13.BbIMUCIINTB POU3BEICHUS OTHOIIEHUH, P2 * Lo=pP1- Ly
14.3aHecTd pe3yNbTaThl BEIYUCICHUH B TAOJHILY. "

—

TaOsmra
Jlnuna JlaBneHue InunHa Bricota Hanenue | IlaBieHue
Ne  ITpyoku BO3aVXa croiida |croi0a BOIbI crosba BO3IVXa B
ombITal | ¢y | am™nchepHoe BOIBIB | B ThvAwe, BOJIBI B TVOKe Pi-L1, | PaLo,
P, I1a uumrTpe,|  h, cMm LY TR TTPE oclie MIlacm | MIla oM
h1,cm Pg,I1a cxkaTig
P2, I1a
101,3-10°
PacueTsr:

BriBon:




JIaGopartopnas padota No2

ONPEJEJEHUE KO®PUIMUEHTA JUHEHHOTI'O PACIIUPEHUS
TBEPJIOI'O TEJIA

Ilesib: onbITHBEIM Ty TéM ONPENENTUTh 3aBUCKMOCTD JUIMHBI CTEPIKHS OT TEMIIEPATYPBI K
BBIUHUCIUTH KOA((UIUEHTHI JIMHEHHOr O paCIIMPEHUs ISl CTaJIU U JIATYHHU.

Teopus. C u3aMeHeHHEM TEMIIEPATYPBI TEIA €ro pa3Mepbl U3MEHSI0TCA. TennoBoe
pacuMpeHre TBepAbIX Tel, Y KOTOPbIX UMEETCs MPEUMYLIECTBO B OHOM U3MEHEHUH,
XapakTepusyercs JuHeiHbIM pactmpenneM Al Al = aloAt, rne o — kosddunment muHeHOro
pacHMpeHus, 3aBUCAIIUN OT MaTeprala U TEMIEPaTypbl, OJJHAKO €CIIU pacCMaTpUBaTh HE
OOJbIII e HHTEPBAJIBI TEMIIEPATYP, TO MOKHO CYMTATh KOA(PDUITUSHT TMHEHHOTO PACIITN PEHUS
JUISL JAaHHOT'O MaTepuaia BEIMUMHON MOCTOSTHHOM.

Koaddumnument nmuueitHOro pacmmpenns moKas3bpBaeT, Ha KaKyko JIOJI0 CBOCH
nepBoHavaibHOM JiuHbI pu 0° C u3MeHsieTcs ajivMHa Tena npu HarpeBanuu Ha 1 K wm 1°C:

o= Al/(lo AT), nm o= Al/(lo At),
rue Al - mpupanieHue IMHBL

KoadpunmenT nuueiHOro pacmmpeHust TBEPOTO TeIa MOXKHO ONPEAECIUTD ONBITHBIM
nyteM. [Ipubop, npenHa3HaueHHBIN U1t SKCIiepuMenTa (puc. 1), mo3BOJsSET MPOU3BOAUTE OIBIT
C MHAMKATOPOM WJIM MUKPOMETPOM. 5

puc. 1
Oo6opynoBanue. 1. [Tpubop 115 onpeneneHus: KOdPUIUEHTA TUHEHHOTO PACIIHPEHUS
MeTayoB. 2. UHAMKATOp MM MUKPOMETp ¢ TpemoTkoi. 3. [Tapoobpa3oBarens ¢ pe3HHOBBIM
LUIAHTOM. 4. DJIEKTPOIUIMTKA UM cUpTOBKa. 5. Tepmometp (001mumii 17151 Bcex ydanmxcs). 6.
N3smepuTenbHas TMHENKA.

Ilopsinok BbINOJIHEHHS] PaGoOTHI.

Bapuaum 1. ITpuGop ¢ HHAUKATOPOM.

1. YcranoButs npubop Ha moacTaBke 1 Tak, 4ToObI CTOMKA 4 HaXOaUIIACh C TPaBOM

CTOPOHBI.

2. UcnibITyeMblii CTep)KeHb 8 MPOMYCTUTh ATUHHBIM KOHIIOM 4epe3 OTBEPCTUE B CTOMKaX 2 U
4 tak, 9TOOBI IIaHKa 9 PacmoNOKKIaCh BEPTHKAIBHO M HE JOXOUJIA IO CTOMKHM 4 Ha 3—35 MM.

3. 3akpenuTh TPyOKY BUHTOM 3 B JICBOW CTOMKE.

4. I3MepuTh TEMIEpaTypy OKPYKarolIero Bo3IyXa.

5. U3meputh HavanpHy0 JyMHYy 11 TpyOKM IpU KOMHATHOM TeMIepaType, CUuTast
JUTMHOM pacCTOSHKE OT IIEHTPa BUHTA 3 JI0 JICBOW CTOPOHBI CTOHKH 4. [IpuHATH 3Ty JUIHHY 32
1o.

6. UuaukaTop 6 BCTaBUTH B OTBEPCTUE MATPYOKa 5 M 3aKpENUTh BUHTOM 7 TaK, 4TOOBI
o0ecreunTh HATSHKCHHE MEXaHN3Ma HHIMKATOPa Yepe3 €ro CTepKeHb, KOTOPBIA JTOJKEH
YOUPATHCS B JIEBYIO CTOPOHY NIACTUHKHU (pHcC. 2). HaTspkenue onpeaenseTcss HoBOpOTOM
CTPEJIKU HHINKATOPa OTHOCUTENLHO IIKabl Ha 1—2 o0opoTa.

7. [ToBOpOTOM HapY>KHOTO KOJIBIIa-000/IKa MHAUKATOPA YCTAHOBUTH KOHEI] CTPEIKH
MIPOTHUB JICJICHUS «HYJIb)» Ha IIIKAaJIE.

8. Hayrets Ha JI€BBIIl KOHEI[ HCIIBITYEMOT'0 CTEPXKHS PE3UHOBYIO TPYOKY OT
napooOpa3zoBarens (Koyda ¢ Bomoi) (puc. 3).



9. IlognecTu HarpeBaTenb Mo Napoodpa3oBaTeb.
10.ITocne Toro xak U3 CBOOOAHOTO KOHIIA TPYOKH CTaHET CHJIBHOW CTPYyeH BBIXOIUTH I1ap,
OTCUHUTATH 110 KPACHOM IIKaJe WHIUKaTopa abcomoTHoe yummHenne Tpyoku Al. Ilena nenenus
mkajsl 0,01 Mm.

) T 4. 8
T /8
L s = ﬁ
C nes ]
7

puc. 2

11. Tlpunsrte Temneparypy Tpyoku paBuoit 100° C.

12. Boruncnuth K03 PUIHEHT TMHEHHOT O PacIIMPEHUS.

13. CpaBHUTH MOTYyYEHHBIN PE3YyJbTAT C TAOIMYHBIM 3HAYCHHUEM KO3 (pulineHTa TMHEHHOTO
pacIiupeHus U CeNaTh BBIBOJ.

14. Pe3ynbTaThl H3MEPEHU, BBIYMCIICHUI 3aIIMCaTh B TAOJIHUILY.

15. OTHOCHUTENBHYIO MOTPEIIHOCTh U3MEPEHUS HANTH TFOOBIM U3 U3BECTHBIX CIIOCOOOB.




Bapuanm 11. IIpubop ¢ mukpomerpoM (MHAUKATOP CHAT); 1—S5. CM. «ITopsimoK BEITIOTHEHUS
paboTel» BapuaHnTta 1.

6. UsmMepuTh MUKpoMeTpoM paccrosiuie Al mo HapyKHBIM MOBEPXHOCTAM CPEPUIECKHUX
BcraBok 10 (puc. 4) 1o nponyckaHus napa.

7—38. Cm. «Ilopsnok BeimonHeHus: paboTe» BapuaHTa |, m. 8. 9.

9. UsmepuTh MUKpOMETpOM paccTosiure Almo HapyKHBIM OBEpXHOCTAM BeTaBok 10 mociie Toro,
KaK U3 CBOOOIHOTO KOHIIA TPYOKH CTaHET CUJIbHOM CTpyel BBIXOIUTH Map.

10. I[Ipunste Temneparypy Tpyoku 100° C.

11. BeraucnuTh K0O3QPUIIMEHT THHEHHOTO paCIInpEHUsI.

12. CpaBHUTH MONyYEHHBIN pe3ysbTaT ¢ TAOIUYHBIM 3HaYeHHEM K03 puiireHTa
TUHEHHOI 0 PacIIMpPEHNUs U CAEIaTh BHIBOJ.
13. OTHOCUTEIBbHYIO TOrPEIIHOCTh U3MEPEHHsI HallTH JIFOObIM U3 U3BECTHBIX
>I10CO0O0B.

-
‘-

14. Pe3ynbTaThl U3MEPEHUI U BBIYUCICHUH 3aMMcaTh B TaOJHIIE.

FEAER
puc. 4
Hauanbnas Temnepatypa Paznuna |Ymmuenue | Koad. mun. OTH.
Marepuan |;yupa crepwns, | crepixms TEMIIEPAT. |CTepIKHS, paclMpeH. | MOrpemHocTh
CTCpKHA 1o,M HauanbH. |Koneun. AL°C  |ALM o, rpax? %
Pacuersr:

Brison:




Jlaboparopnas pabota Ne3

OIIPEJEJEHHUE JIEKTPOJABUKYILENA CUJIbI M BHYTPEHHEI'O

COINPOTUBJIEHUS UCTOYHUKA DJIEKTPUYECKOMN SHEPIU.
eab: coOpaTh IMEKTPUUECKYIO LIEITh IS ONPE/IeTICHHUs BHEITHET O HANIPSHKCHUS U TOKA B
LIENH; UCTIONIB3Ys OMBITHBIE NaHHbIe onpenennTh DJIC u BHYTpeHHEEe COPOTHBIICHUE
HMCTOYHUKA DJICKTPUUECKON SHEPTUH.
Teopus. /{15 momy4eHHst 2JIEKTPUUECKOTO TOKA B MPOBOJIHUKE HEOOXOIUMO CO3/1aTh U
MOJI/IEP’KUBATh HA €ro KOHIIaX Pa3HOCTh MOTEHIIUAJIOB (HanpshkeHue). i 7TOro NCronb3yT
HMCTOYHHMK TOKA. Pa3HOCTh TOTEHIIMAIOB HA €0 MOJIIcax 00pa3yeTcs BCIACACTBHUE pa3IeIICHUs
3aps1oB. PaboTy 1o pa3zieneHnio 3apsaa0B BBITIOIHSIIOT CTOPOHHKE (HE DJICKTPUIECKOTO
TIPOU CXOXKJICHHST) CUJIBI.

[Tpu pa3oMKHYTOM 1€ PHEPTHsl, 3aTpauyeHHas B MPOIecce pabOThl CTOPOHHUX CHII,
MPEBpAIACTCs B SHEPTUI0 HCTOYHUKA ToKa. [Ipy 3aMBIKaHUHY AIEKTPUIECKOM 1IeTTH
3araceHHasi B ICTOYHHMKE TOKA DHEPTUs pacXoyeTcs Ha paboTy MO MepEeMEIICHUIO 3apsa0B
BO BHEITHEH M BHYTPEHHEH YaCTAX IEMH C CONPOTHBIICHUSIMHU COOTBETCTBEHHO R u I.

Bennunna, urcieHHO paBHas pab0Te, KOTOPYIO COBEPIIAIOT CTOPOHHUE CHIIBI TIPH
NepeMeIleHNH MHUYHOTO 3apsiia BHYTPU UCTOYHHKA TOKA, HA3bIBAECTCSI AJIEKTPOIBUKYIIEH
CHJIOM MCTOYHHUKA TOKA &.

E=IR+Ir

B CU BrIpaxkaercs B BojibTax (B).
DJEKTPOBIKYIIYIO CHITY M BHYTPEHHEE COMPOTHUBIEHNE HCTOYHIKA TOKA MOYKHO
OIPEEeNUTh KCIEPUMEHTAIIBHO.
OobopynoBanue. 1. ctounuk snekrpuueckoi suepruu. 2. Peocrar
Ha 6—10 Om. 3. AmMnepmeTp. 4. Boastmerp. 5. Kitrou.
6. CoenqHUTETHHBIC TIPOBOJIA.

Iopsaok BeINOJIHEHUsI padOThI.

1. Onpenenuts 1eHY JETCHHS IITKAJIbI ? -
M3MEpPUTENBHBIX TPUOOPOB.

2. COCTaBUTH AIEKTPUIECKYIO IEMb 10 CXEME,
M300paKEHHOM Ha PUCYHKE.

3. TlocIe MpOBEPKH IETH MPEToIaBaTeNIeM 3aMKHYTh

KJIFOY U, TT0JIb3YSICh PEOCTaTOM, YCTAHOBUTD CUILY

TOKAa, COOTBETCTBYIOLIYIO HECKOJIBKUM JEJIEHUSIM

nikayiel amnepMerpa. CHATh MOKa3aHMs BOIbTMETPA U

amIiepMeTpa.

4. OnbIT HOBTOPUTH 2—3 pa3a, U3MEHss CONPOTUBIICHUE LIEMU NP TOMOILM PEOcTaTa.
5. Pe3ynbTaThl n3MepeHuil noactaBuTh B ypaBuenue ¢ = U+ Ir u, pemas cucremsl
YpaBHEHUI:

E=Up + Iir E=Uy + lor E=Usz+ l3r
E=Uz + lor E=Usz+ lar E=Uy1 + I1r
OIIPEENINTH T, a 3aTEM &.
6. BeruvcnuTes cpeHIe 3HAYEHUS HAWJCHHBIX BEJIMYMH T cp, ¢ cp.

7. OnpenenuTb OTHOCUTEIbHYIO MOTPEIIHOCTh METOAOM CPEAHET0 apu(PMETHIECKOTO.
8. PesynbTaThl U3MEpEeHUI U BBIYUCICHU 3aMKcaTh B Ta0IHUIIE.



No
OIIBITA

Cua Toka B IICIH,
I, A

Hanpspkenune va
BHEITHEH 1IeTH,
UB

DJIC
& B

Bnyrpennee
CornpoTuBieHue,
r, Om

Pacuertnr:

BriBon:




Jlaboparopnas padota Nod
ONPEAEJEHHUE YJAEJBbHOI'O COITPOTUBJIEHUSA ITPOBOJHHUKA
[lesb: coOpaTh AJIEKTPUUECKYIO 1€Tb JJIs ONPEASICHUS HAPSKEHUS U TOKa Ha y4acTKe
nenuy; onpeaAciInTb JJIMHY U AUaMCTP NPOBOAHHKA U BBIMHUCINUTD YACIBHOC COITPOTUBJICHUC
MMPOBOJHUKA, UCITIOJIB3YA OIBITHBIC JaHHBIC.

Teopusi. OCHOBHOI 3JIEKTPUUECKON XapaKTEPUCTUKON TPOBOJHUKA SBIISAETCS
conpotusienue |. s MeTamimyeckoro mpoBoJHKIKA, COMPOTHUBICHUE R mpsimMo-

L
it
: i % 3
) puc. 1 puc. 2

HPOMOPIMOHAIBHO €ro jutiHe | 1 06paTHO MPOIOPIMOHATIBEHO ILIOIIA/IH OMEPEIHOTO CEUCHHUS
SIR = pl/S, rae p - yaensHOE conpoTuBiicHHE(BbIpaskaeTcs B OM M), OHO BhIpakaeT
3aBUCUMOCTD COIIPOTHUBIICHUA OT MaTCpuajia MpoBOAHUKA, TOKA3bIBACT, KAKUM COIIPOTUBJIICHUEM

00J1a1a€T IPOBOJHUK JAJIMHOM 1M U mIomansio ceuenus 1M
p=RS/I
B kauecTBe uccneayemMoro Matepuaia MOKHO HCIOJIb30BaTh 0OOMOTKY peocTarta Ha 6 B
(puc. 1).
Oo6opynoBanue. 1. Peocrat. 2. Macmtabnas nmuneiika. 3. llltanrenunpkyne. 4. AMmepmeTtp.
5. BoasT™merp. 6. McTounuk anexrpudeckoil s3uepruu. 7. Kirou. 8. CoequHUTENIbHBIE IPOBOAA.

Iopsiniok BeIMOJIHEHUs PadOTHhI. 1. /{7151 m3MepeHus AIMHBI TPOBOJIOKH HEOOXOIMMO
u3MepuTh auaMeTp D Kkepamuueckoro HUIMHAPA peocTaTa U MOACYUTATh YHCIIO BUTKOB HA HEM
n. JInuHa poBoJIOKK onpenesiercs o gopmyne | = tDn
2. [1na onpenenenus mioniaay ~'"monepeyHoro ce4eHus MpoBoOJIOKH HEOOXOIUMO 3HATh €€
nuametp. JJist aToro ciuemayer u3MepHUTh IITAHTEHIIMPKYJIEM JJIMHY 0OMOTKH peoctaTa L (puc. 1);
3Hasl YMCIIO BUTKOB II, ONpenenuTh uamerp npoBosioku d (d=L/n) u miomaae nomnepeaHoro
ceuenus S (S=nd?/4).

3. Pe3ynbraTel n3MEpeHHIA U BEIYUCIICHHH 3aIHCATh B TAOJHITY.
4. CocTaBuTb IIEMb 110 CXeMEe, H300paKeHHOU Ha puc. 2.
5. Tlocne npoBepkH MpenoaaBaTesien Henb 3aMKHYTh, U3MEPUTDb CUITY

:: pd TOKa B peocTaTe 1
HalpshKeHHE Ha HeM (KOIZIa PEOCTAaT IIOJIHOCTBIO BBEJIEH B LIEMb).

[Monb3ysick popmyoii 3akona Oma, onpeaenuts R : R=U/I.

6. YuuThiBasi, 4TO MPOBOJ] pEOCTaTa U3rOTOBJICH U3 HUXPOMA,
CPaBHHUTbH PE3yJbTAT OMBITA C TAOJIMYHBIM 3HAYCHHUEM YyJIETTBHOTO
COITPOTHUBIICHUSI HUXPOMA U ONPEACIIUTH OTHOCUTEIBHYIO

MOrPEITHOCTb.

o¢
o



puc. 3

JlmHa Junamerp IInomans Cuna toka, |Hanpsoxenue, | ConpoTruBiicHHE YaeapHOE
npoBosa, 1, | mpoBosa, d, MOTIePEYH. A U, B R, Om COIPOTUBIICHUE
M M ceueHus, p, OMM
S, M?
PacueTsr:

BriBon:




Jlaboparopnas padota NeS5

OIIPEJAEJIEHUE KOO PUINEHTA INTPEJTOMJIEHUSA CTEKJIA

Ienb: nocTtpouts yribl nageHus U MPETOMIIEHUS CBETOBOIO JIyda, U3 MOJYYEHHBIX IIOCTPOEHUI
BBIPa3UTh CUHYCHI 3THX YIJIOB YEPE3 OTPE3KU M BHIYMCIUTD IMOKA3aTENb PEJIOMIICHHUS CTEKJIA.

Teopus. Ipu nepexose cBeTa U3 0HOI cpesibl B APYTYIO MPOUCXOIUT MpPEOMIIEHHE JTydell - H3MEHseTCs
HalpaBjeHHE PAaCIPOCTPAHEHUS CBETA. JTO SIBICHUE OOBSCHSAETCS TEM, UTO B PA3IMYHBIX CPElax CKOPOCTh CBETa
pasyinyHa.

OTHolIEHNe CKOPOCTH CBETa ¢, B BaKyyMe K CKOPOCTH O CBETa B JaHHOM Cpesie Ha3bIBAeTCsl aOCOIMIOTHBIM
[oKa3areseM MPEeJIOMIICHUS 1 3Tall CPEbL:

n=av
W3 narHON (OPMYIIBI JIETKO MOKHO MTOJYYUTh APYTYIO, CBS3BIBAIOIIYIO 72 C YIIIAMH MaICHUS 0L ¥ TIPeJIOMIICHUS 3
n = sino/sinf

3T0 - BTOPOI 3aKOH MPEJIOMJICHHSI CBETA.

Taxum 00pa3oM, I BBIYUCICHUS 71 JOCTaTOYHO U3MEPUTH [BA YIiIa - oL 1 3 .

Tak xak cKOpocTh cBeTa B Bo3myxe cocraBisieT 99,9% ckopocTH cBeTa B BAKyyMe, TO BO MHOTHX . CIIydasix, HE
TpeOYIOIMX OYeHb OOJNBIION TOYHOCTH, MOXKHO 32 aOCOJIIOTHBIN IOKa3aTeNb MPEJIOMIICHHS Cpeibl MPHHATH €
IoKa3aresb IPeIoMIICHNs, U3MEPEHHBIHN NPH MIEPEX0/ie, Tyda B JaHHYIO CpPely U3 BO3ayXa.

O6opyposaHue. 1. [Inactuna ¢ napamiensHbiMU Ipansamu 2. [Tpo6xka ¢ OymnaBkamu 3. YucTslil et
oymaru 4. JIuct kaptoHa 5. TpeyronbHUK.

IHopsinok npoBenennst padoTbI

1. Ha cepenuny nucra Oymary moJoKUTh IMJIalIMsl INTACTUHKY. PacmonokuThes Tak, YToObI T71a3 HAXOIMIICS Ha
YPOBHE TIACTHHKH.

2. BOnm3u ot 60KOBO# TpaHM MIACTUHKA BKOJIOTH OyIaBKy A.

3. Cmotperp Ha OynaBKy A depe3 IUIACTHHKY; MEIJIEHHO MOBOPAYMBATh IUIACTHHKY, MOKAa BEPXHSS YacTb
OyJlaBKHM M BHIMMast 4epe3 CTEKJIO ee HYDKHISI 9acTh pa3oiIyTCsl Ha BO3MOXKHO OOJIbIIIEE PAaCCTOSHHE.

4. Bkosots Oyiaeku. B, C, D; Mecra i HUX BbIOpaTh Tak, YTOOBI BUIUMbIC Yepe3 MJIACTUHKY HIXKHUE YaCcTH
Oy/aBOK Ka3aJMCh PacloOKeHHBIMHU HA OJIHOM MPSMO (PHCYHOK).

5. O0BecTH ouepTaHUs TJIACTHHKUA KapaHJAIIOM, BBIHYTH OyJaBKH M OTMETUTH (TOYKaMH W OyKBaMH) HX
MOJIOKEHUS.

6. Custh nnactunky. [Ipoueprurs, muann BE, EF, DF, nponomkuts EF no kpas mmicra.

7. Yepes TOUKy £ MPOBECTU NMPSAMYIO IO IPSIMBIM YIJIOM K IIEPEIHEN I'PaHU IIJIACTUHKU, BIOJIb STOM IIPSIMOM
OTJIOXHUTH paBHbIe oTpe3ku EM u EP (moScm).

8. U3 touek M u P onyctuth nepnenaukysipel Ha BE (MN) u EF (OP). B
MOJTYYEeHHBIX HPAMOYTOJBHBIX TpeyronsHukax yron MEN - a (yrox

nazaeHus), yron PEO = B (yron npenomienus).

9. Mameputs B Tpeyroipaukax EMN u EPO npoTtuBojexamme yriam o u f3
kateTel MN U OP (tumotenysst EM U EP paBHBI IO TOCTPOSHUIO).

10. ITo pe3ynpTaTaM H3MEpEHHH, MOIB3YSICh BTOPHIM 3aKOHOM IPEJIOMJICHUS

CBETa, BEIYUCIIUTH HCKOMBIN KOO (PUIMEHT NPETOMIIEHHS CTEKIIA 71
n=MN/OP




11. TloBTOpWTH ONBIT, W3MEHUB BEIMYMHY Yyria mnazeHus jdyda BE; maiitu cpeanee 3Hauenue
ko3 unmeHTa mpeIoMIeHus CTeKIa
12. 3anecTH pe3ynbTaTbl U3MEPEHUH U BHIYHUCICHUH B TAOJIUILY:

No OTHOCHT.
MN, MM OP,Mm n Nep.
OIlbITa MTOTPEIIHOCTH O , %

13. Omnpenemuth aOCOMIOTHYIO W OTHOCHUTENBHYIO IOTPEIIHOCTH CIIOCOOOM OLIEHKH Pe3yJbTaTOB
M3MEpEHUI:

& = An/nyz = A(MN)/MN + A(OP)/OP;
A(MN)=1mm; AOP = Imm.
A = An/n,s, = 1/MN + 1/OP;
An =0 Nuwsv;, N =nNwut An,

raen - ,I[eflCTBHTCJ'IBHOC 3HA4YCHUC I/I3Mep$IeMOI\/’I BCIIMYMHBI.

Nz - An < Ne < Nusw + An

Pacuetnr:

BrBos:
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