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MNOACHUTEJIBbHAS 3AIINCKA

['maBHO¥M 3ajmadeil cpemHero mnpodeccruoHaIbHOrO 00pa3oBaHUS SBISETCS
MOJrOTOBKAa KOMIIETEHTHBIX crenuaiuctoB. B mpomecce  dopmupoBanus
npodeccuoHaNbHBIX M OOIIUX KOMIETEHIMM J1TabopaTOpHBIC 3aHITHS 3aHUMAIOT
MPOMEKYTOYHOE TOJOKEHUE MEXAY TEOPETUYECKUM U TMPOU3BOACTBEHHBIM
OOyd4eHHEeM U CIyXaT OJHUM U3 BAKHEUIIUX CPEACTB OCYIIECTBIICHUS CBS3U
TEOpUU U TPAKTUKU. BbimoliHeHHe 1abopaTOpHBIX pabOT HaAMpaBiIeHO Ha
JOCTHXKEHUE CIICTYIOIIUX LeJIeH:

- (hopMupoBaHNE HABHIKOB U3MEPEHHSI (PU3NUECKUX BEJTUYMH U MPABUILHOTO
IpEe/ICTaBICHUS PE3YJIbTaTOB H3MEPEHHUS,

- OBJIaJICHUE MPAKTUYECKUMHU HaBBIKAMH MPOBEICHUS UCCIIEIOBAHHM, METOIaMHU
00pabOTKH U aHANM3a Pe3yIbTaTOB U3MEPEHUH,

- 3HAKOMCTBO C METO/IaMH HCCIEIOBAHUS OCHOBHBIX 3aKOHOMEPHOCTEH (DU3UKH,
- OIIBITHOE 0OOCHOBAHME, U3y4aeMbIX (PU3UUECKUX SIBJICHUM.

Brimonnenue n1abopaTopHbIX paboT MPU3BAHO CIIOCOOCTBOBATH 3aKPEIICHUIO
TEOPETUYECKUX 3HAHUM, (HOPMHUPOBAHHIO YMEHUI U CHOCOOOB NIEWUCTBUN uepe3
CaMOCTOSITENIbHYIO JESITEIbHOCTh CTYACHTOB. Benyiied IUAakTHUECKOH UENbio
IPAKTUYECKUX 3aHATUN ABIIIETCS (dbopMupoBanue OPAaKTHYECKUX
(mpodeccMOHANbHBIX) YMEHMH — BBINOJIHEHHUE OMNpPEACHEHHBIX JIEHCTBUH,
onepanuii. OcHOBHas 3ajadya JIaboOpaTOpPHBIX pabdOT - HAYYUTh CTYAECHTOB
NPUMEHSATH TEOPETHUECKHUE 3HAHUS B MTPAKTUIECKUX CUTYaIUAX.

Bremonnennto nmabopatopHoit paboThl Ha ypOKe MPEANIECTBYET MpPOBEpKa
3HAaHUH CTYACHTOB, UX TEOPETUUYECKON TOTOBHOCTH K BHITIOJHEHUIO TaOOPaTOPHOM.

B pe3ynbTaTte ocBOoeHUs yueOHON AUCIUIUIMHBI OOYYAIOIINIICS JOHKEH 3HATH:
® CMbICT (PU3NYECKUX MTOHATHI;
® CMbICT (PU3NYECKUX BEITUUMH;
® CMBICH (PU3UYECKHUX 3aKOHOB.

CtpykTypa H coaepxaHue JIabopaTOpHbIX padOT BKJIOYaeT B ceds
CIIEAYIOIIME DJIIEMEHTHI: TEeMa, IeJb BBINOJHEHUS pPadoThl, 00OpYyIOBaHME,
METOJMYECKHE YKa3aHUs 1O BBITIOJHEHHIO PaOOTHI, KOHTPOJbHBIE BOMPOCHL. [lo
KaXJI0M paboTe HeoOXoauMO O0GOPMHUTH OTYET B COOTBETCTBUU C TPEOOBAHUSIMU,
clenath BBIBOJBI, OTBETUTh HAa KOHTPOJBHBIE BOMPOCHL. OTYET O BBIMOJHEHHON
paboTe mpeaCTaBIAETCsl CTYACHTOM IMPENoAaBaTesto s npoBepku. OTYeT MOXKET
OBITh MPEICTABJICH KaK B MMCbMEHHOM, TaK U NEYaTHOM BH/IE.

JIJ1st yCTIeTITHOTO BBITIOTHEHUSI JTJa00PaTOPHBIX paboT 0OyUaromuecs: 00s3aHbl
O3HAKOMUTBCSI C TMOPAIKOM UX MPOBEACHUS U U3YUYUTh COOTBETCTBYIOLINE Pa3/Ieibl
TEOPETUUECKOI0 Kypca.

OOyuaromuecs IOJDKHBI YETKO MPEACTaBIATh 3aJady, YMETh MPOBOIUTH
HEO0OXOIMMbIE PACUETHI.



O0mme yka3aHusl K BbIIOJHEHUIO padoT

Ilepen HauaaoM BBINOJIHEHHUSI pPaOOTBl BHUMATEIBHO O3HAKOMBTECH C
MHCTPYKIHUEH, 3aJaHieM K JabopaTopHOU padorTe.

Otuer odopmisieTcst Ha JUcTax co MITaMIoOM. B oTder BOuIIMTE TEMY, LIETIb
paboTsl, 000pyAOBaHME, NOPSAOK BBINOJHEHUS, pacuéTsl U BbIBOA. Ilpu
BBINIOJIHEHUH PaOOTHI CIIEyWTe IPUBEICHHBIM ITYHKTaM IIJIaHa.

ITo mepe BbInonHEHNS pabOThl HEOOXOAUMO CHOPMYIUPOBATH BBIBO/.

Otuetsl odopmisAlOTCS B KypHasie. Ha TUTynpHOM IHMCTE JODKHBI OBITH
yKa3aHbl: Ha3BaHHWE MpeaMeTa, rpymnna U GaMuius CTyAeHTa. TUTYIbHBIN JIUCT
oopmisiercsa Ha popmare A4

[Tpumep opopMiIeHHS TUTYIBHOTO JIUCTA:

MuHUCTEpCTBO HAYKHU U BhICIIEro oOpazoBanus PO
®OI'bOY BO «bpsHCKUil TOCy1apCTBEHHbII TEXHUUYECKUM YHUBEPCUTET»
«[TonmuTeXHUYECKUI KOJIEIK»

KYPHAJI

71a00paTOPHBIX PadOT MO yUeOHOU JUCITUTUIMHE
dusuka

CryneHr:

['pymma:

[Ipenonasarens:

2022




Jlabopatoprast pabota Nel
IIposepka 3akona boiist — Mapuorra
IleJ1nb : OMBITHBIM ITyTEM YOCUTRCS B IPABUIIBLHOCTH 3aKk0oHa boiis — Mapuorra.

Teopusi: 3akon boiing-MaproTra i1 H30TEPMHYECKOr0 NPOLIECCa, T.€.
nporecca, MPOTEKAIOIIEro MpH NOCTOAHHOM TeMneparype (T1=T>2), sBisercs

YaCTHBIM CJIy4aeM 00beTMHEHHOIO ra30BOI0 3aKOHa:
PL _ P2
Vi=p2rVo vt —= —
pr¥i=pzVz vz V1
MOKHO CKa3aTh, YTO JABIECHHE JaHHOW MACcChl Ta3a IPU IOCTOSHHOM TEMIIEpAType

U3MEHSIETCS 00paTHO MPOMOPIMOHATIBHO €10 00BEMY.

OoopynoBanmue: 1. [Ipo3paunas TpyOKa ¢ KpaHOM.

2. MepHbIi IWTMHAP C BOAOH.

3. U3mepurenbHas nenta. 4. [ltarus.

HcnbITyeMplii 1a3 - BO3AYyX.

IHopsiaok BbINOTHEHUsI PA0OTHI:

CM.pHUCYHOK.

1. 3meputs niuny Tpyoku, L (em)

2. VIaMepuTh BBICOTY CTOJ10a BOJIBI B IIMIIMHIpE, N1 (eM) 14—

3. 3akpenuth TpyOKy B ILITATHB.

4. OnycTUTh TPYOKY OTKPBITBIM KOHIIOM B IIMITHH]IP.

B TpyOKy 3aX0/IUT BOJia M CKUMAET BO3LyX J0 TEX MOP,

TIOKa €ro JIABJICHUE HE CPABHUTCS C BHEIIIHUM

aTMOc(hepHbIM /1aBIeHUEM .3aKpPBITh KPaH.

5.BbIHYTH TPYOKY U3 IIWIIMHIIPA, KPaH HE OTKPHIBATS.
6.113MepuTh BBICOTY CTOJIOA BOMBI B TpyOKe, N2 (cm)
7.OTKpBITH KpaH U BBITYCTUTH BOY B IMJIMHJIP.
8.JlaHHbIC 3aMEpPOB 3aHECTH B TAOJIHITY.
9. BBIUMCIIHTE UIMHY BO3IYIIHOTO CT0j10a B TpyOKe, L1 = L- h1 (cm)

10.BpraucanTh AIMHY BO3AYIITHOTO CTONI0A B TpyOKe mocie cxatus, Lo = L - ho (em)
11.BBIYHCIMTE TUAPOCTATHIECKOE IABJICHUE BOJIBI B TPYOKe, ps = P * U-hz, (I1a),
rae p=103 Kr/M3-110THOCTD BO/IBI U [N2] = M.

12.BeI4ucianTh JaBICHUE BO3/TyXa B TPyOKe mocie cxatus p2 = P1— P ()
13.BbrucinTh NpOU3BENCHUS OTHOILIEHUH, P2 * Lo=p1- L1

14.3aHecTd pe3ysIbTaThl BEIYMCIICHUN B TAOJHITY."

—

TaOmmia
Jnvna JlaBnenune Hnuna Bricota JaBnenue | IlaBneHue
Ne | Tpyoxu BO3OVXa croba |cTosi0a BOIBI crosida BO3IIVXa B
ONbITA| | cm | am™ochepHOE BOIBI B | BTnvhxe, BOIIbI B TDVOKE Pi-L1, | Pl
P, ITa mumaepe,|  hg, cm [P TTHETPE ocJjie MITacm | MIla em
h1,cm Pg,I1a cxarvq
Py, I1a
101,3-103
Pacuertsr:

Breson:




JlabopaTtopHas pabota Ne2
ONPEJIEJIEHUE KOY®PUIMEHTA JUHEMHOI' O PACILIMPEHUSA
TBEPIOI'O TEJIA
Iesb: onbITHBIM TyTEM ONPEIENUTH 3aBUCUMOCTD [JIMHBI CTEPKHS OT TEMIIEPATYPHI U
BBIYUCIUTH KOI(PPUIMESHTHI JIMHEHHOTO PAaCIIMPEHUS IS CTAIN U JIATYHH.

Teopusi. C u3MeHeHHEM TEMIIEPATyphl TeIa €ro pa3Mepsl U3MeHs0TcA. TemioBoe
paclIipeHHe TBEPAbIX T€N, Y KOTOPbIX UMEETCs IPEUMYILECTBO B OJJHOM U3MEHEHUH,
xapakrepusyercs JuHedHbM pacummpenreM Al Al = aloAl, rae o0 — xoaddurment muneiinoro
paclIupeHHts, 3aBUCSIINANA OT MaTepuaja U TEMIIEPATypbl, OJHAKO €CJIM pacCMaTpUuBaTh HE
00JIbIIIe HHTEPBAJIBI TEMIIEPATYP, TO MOXKHO CUUTATh KOA(PPHUIUEHT TUHEHHOTO PACIIMPEHHS
JUIS. TaHHOTO MaTepualia BEIUUYUHOMN MTOCTOSTHHOM.

KoadduimenT nuneitHOro pacuimpeHus moka3bplBaeT, Ha KaKyro JI0JII0 CBOeH
nepBoHavyasibHOU JuinHbI TpU 0° C u3MensieTcs JuiHa tena npu HarpeBanuu Ha 1 K nim 1°C:

o= Al/(lo AT), wm o= Al/(lo At),
rae Al - mpuparieHnue JTHHBL.

KoadduimenT nuHeitHOro paciiupeHust TBEpAOTo Tejla MOKHO OMPEIEIUTh OMBITHBIM
nyreM. [Ipubop, npegHazHaueHHbIN 1715 SKCHIepuMeHTa (puc. 1), MO3BOJISIET TPOU3BOIUTH OIBIT
C UHIUKaTOPOM WJIM MUKPOMETPOM. 5

puc. 1
ObopynoBanue. 1. [Tpubop s onpenenenus ko3 HuMeHTa JIMHEHHOTO pacIupeHus
MeTasuioB. 2. MHAMKATOp MM MUKPOMETp ¢ TperoTkoi. 3. ITapooOpazoBarens ¢ pe3nHOBBIM
HUIaHroM. 4. DNEeKTPOIUIMTKA WK CIUPTOBKA. 5. Tepmometp (0Ommii Aist Becex ydanmxcs). 6.
W3mepurenbHas JIMHEHKA.

IMopsinok BbINOJIHEHHS PadOTHI.

Bapuanum |. ITpu0op ¢ MTHAUKATOPOM.

1. YcranoButs npubop Ha nojcraBke 1 Tak, 4ToObI cTOMKa 4 HaXOqMIIach C MPaBOil

CTOPOHBI.

2. VIcTipITyeMBIid CTEpXKEeHB 8 MPOIYCTHTh JUIMHHBIM KOHIIOM Yepe3 OTBEPCTHE B CTOHKAX 2 U
4 tak, 9TOOBI TUIaHKA 9 pacTONIOKMIIACh BEPTUKAIBHO U HE JIOXOIMJIA IO CTOHKH 4 Ha 3—5 MM.

3. 3akpenuTh TPyOKY BUHTOM 3 B JICBOW CTOMKE.

4. VI3amepuTh TeMIepaTypy OKpYy>Karollero Bo3ayxa.

5. 3aMeputh HauainbHYIO AMUHY 11 TpyOKU MPU KOMHATHOW TeMIepaType, CUuTas
JUTMHOM paccTOsSTHUE OT LIEHTPa BUHTA 3 JI0 JIEBOU CTOPOHBI CTOMKH 4. [IpuHATE 3Ty JUIMHY 32
Lo.

6. anukatop 6 BCTaBUThH B OTBEPCTHE MATPYOKa S5 U 3aKPEMHUTh BUHTOM 7 TaK, YTOObI
o0ecrneunTs HaTSKeHHE MEXaHW3Ma UHIUKATOpa Yepe3 ero CTepKeHb, KOTOPBI JOMIKEeH
YIHMPATHCS B JIEBYIO CTOPOHY IUTACTUHKH (puc. 2). HatsxeHue ornpenensieTcs: I0BOPOTOM
CTPEJIKH MHANKATOPAa OTHOCUTENIBHO IIKajbl Ha 1—2 oboporTa.

7. IloBOpOTOM Hapy»KHOTO KOJIbI1a-000/IKa HHUKATOpa YCTAHOBUTH KOHELl CTPEIKU
MIPOTUB JEJICHUS «HYJIb» Ha LIKaJje.

8. HazeTp Ha 11eBBIN KOHEIl UCIIBITYEMOTO CTEPKHS PE3UHOBYIO TPYOKY OT
napooOpasoBareds (konba ¢ Bogoi) (puc. 3).



9. IloxHecTn HarpeBaTeb MO Tapo0OPa30BATENb.
10.ITocne Toro kak U3 cBOOOJHOTO KOHIA TPYOKH CTaHET CHJIbHOM CTpyei BBIXOAUTH Hap,
OTCYHUTATh [0 KPACHOM IIKaje HHIUKATOpa abcomoTHoe yuinHenue Tpyoku Al. Iena nenenus
mraibs! 0,01 MM.

puc. 2

11. TlpunsaTe Temnepatypy Tpyoku pasaoi 100° C.

12. Beraucnnuth K03 GUIUEHT JTUHEHHOTO PaCIIMPEHUS.

13. CpaBHUTH NOTYYEHHBII pe3yabTaT ¢ TAOIMYHBIM 3HaUECHHEM KO3 (UIIUEHTa TMHEHHOTO
pacIIipeHus U CeNIaTh BBIBO/I.

14. Pe3ynbpTaThl U3MEPEHHI, BEIYUCICHHH 3aMKcaTh B TAOIUILY.

15. OTHOCHUTENBHYIO MOTPEITHOCTh U3MEPEHMS HAUTH JIFOOBIM U3 U3BECTHBIX CIIOCOOOB.




Bapuanm 1. TIpubop ¢ mukpomeTpom (MHIUKATOP CHAT); 1—5. CM. «Ilopsiiok BBITTOJTHEHUS
paboTbl» BapuaHTa 1.

6. Usmeputh MukpomeTpoM paccrosare Al o Hapy»KHBIM MOBEPXHOCTAM CHEPHIECKUX
BcTaBok 10 (puc. 4) no mpomnyckanus mnapa.

7—=8. CMm. «Ilopsanox BeinmoaHeHUs padoThD» BapuanTta |, . 8. 9.

9. Usmeputh MuKpoMETpoM paccTosaue Alno HapyKHBIM ITOBepXHOCTAM BeTaBok 10 mociie Toro,
Kak 13 CBOOOJHOTO KOHIIA TPYOKH CTAaHET CHIIBHON CTPYEH BBIXOIUTH Iap.

10. ITpunsts Temnepatypy Tpyoku 100° C.

11. Beruncnuth k03pPUIMEHT THHEHHOTO PACIIUPEHUSI.

12. CpaBHUTH MMOTYYCHHBIN PE3yNbTAT C TAOJIMYHBIM 3HAYCHHEM KOA(PUIIHCHTA
TUHEHHOTO PACIIUPEHUS U C/IEIaTh BBIBOJ.
13. OTHOCHTENBHYIO MOTPEUTHOCTh U3MEPEHHUS HAUTH JIFOOBIM U3 U3BECTHBIX
>10CO0O0B.

-
‘-

14. Pe3ynbpTaThl N3MEPEHUI U BHIYMCIICHH 3amucaTh B TaOIuUIIE.

Q
puc. 4
Havanbnas Temneparypa Paszunna |Yummaenne | Koad. mun. OtH.
Matepunan | iyya crepwus, | crepsms TEMIIEpAT. |CTepKHS, pacIiMpeH. | IOrpelHoCcTh
CTCpHHA 1o,m Hauanbh. |Koneun. AL°C  |A1M a, rpax’ %
Pacuersr:

BruiBo:




JlabopatopHas pabota Ne3

OHPEJIEJEHUE JJEKTPOJBUXYIIEN CUJIbI U BHYTPEHHEIO

COMNPOTUBJIEHUA NCTOYHUKA DJEKTPUYECKON DJHEPTUN.
Iesb: coOpaTh IEKTPUUYECKYIO LEMb I ONPEIEICHUS BHEIIHETO HAIPSHKEHUS U TOKA B
LIENH; UCTIO0JIb3Ys OINBITHBIE AaHHbIe onpenenuts JJ(C 1 BHyTpeHHEee CONPOTUBICHHUE
UCTOYHUKA HJIEKTPUUYECKON SHEPTUH.
Teopus. /111 noaydeHus 3JI€KTPUYECKOr0 TOKA B IPOBOJHUKE HEOOXOAUMO CO3/1aTh U
HOJ|/IEP’KUBATh Ha €ro KOHIaX pa3HOCTh MOTEHUHMAIOB (HampsbkeHue). i 3Toro UCnosb3yoT
MCTOYHUK TOKa. Pa3HOCTh MOTEHIINATIOB HA €T0 MOMI0cax 00pa3yeTcst BCICACTBUE Pa3/IeieHUs
3apsa0B. PaboTy no pasaeneHuto 3apsa0B BBIIOIHAIOT CTOPOHHHUE (HE AIEKTPUUYECKOTO
IIPOUCXOXKACHHUS) CUIIBI.

[Ipu pa3oMKHYTOH LIeNH dHEPrus, 3aTpayeHHas B polecce padoTbl CTOPOHHUX CHJI,
IPEBpaIaeTCs B SHEPTUIO MCTOUHKKA TOKa. [Ipu 3aMbIKaHUN 3JIEKTPUIECKON IeTTH
3araceHHasl B ICTOUHUKE TOKa YHEPIHsl pacXoAyeTcsl Ha paboTy MO NMEePEMEILEHHUIO 3apsI0B
BO BHEIIHEN M BHYTPEHHEH 4acTsAX LENH ¢ CONPOTUBIECHUSIMU COOTBETCTBEHHO R U I.

Benunuuna, uncieHHo paBHas paboTe, KOTOPYIO COBEPIIAIOT CTOPOHHHUE CHIIBI IIPU
HepeMeleHUH eTUHUYHOI0 3apsia BHYTPU UCTOYHHMKA TOKA, HA3bIBACTCS SJICKTPOIBIDKYILEH
CUJIOW UCTOYHHMKA TOKA &.

E=IR+Ir

B CU BrIpaxaercs B BosbTax (B).
DNEKTPOABIKYIIYIO CUITy U BHYTPEHHEE COITPOTUBIICHNE UCTOYHHUKA TOKA MOKHO
OTIPENIeIUTh IKCIIEPUMEHTAIIBHO.
OoopynoBanme. 1. Mcrounuk anexkrpuyeckoit suepruu. 2. Peocrat
Ha 6—10 Om. 3. Amniepmetp. 4. BonsT™metp. 5. Kitrou.
6. CoenmMHUTENLHBIC TIPOBO/IA.

ITopsinoxk BbINOTHEHUsI PA0OTHI.

1 Onpenenuts HEHY JIENEHUS IKAIBI " -

WU3MEPUTEIHHBIX MPUOOPOB.

2. COCTaBUTB JIEKTPUIECKYIO IIETIh 110 CXEME,
n300paKEHHOM Ha PUCYHKE.

3. Ilocne mpoBepKH LeNH MpenoiaBaTeaeM 3aMKHYTh

KJIFOY U, IIOJIb3YSICh PEOCTaTOM, YCTAHOBUTDH CHITY

TOKa, COOTBETCTBYIOILYIO HECKOJIBKUM JIEJICHUAM

mIKassl amnepmerpa. CHATh OKa3aHUs BOJIbTMETPA U

aMIepMeTpa.

4. OnbIT NOBTOPUTH 2—3 pa3a, U3MEHsIsI COPOTHUBIICHHE IIETIN TPH ITOMOIIM peocTara.
5. Pe3ynbpraThl n3MepeHuil moACcTaBUTh B ypaBHeHue ¢ = U+ Ir u, pemas cuctemsl
YPaBHEHUU:

E=U1+ Iur E=Uz+ lor E=Us+ lar
E=Ux+ lor E=Us+ I3r E=Us+ l1r
ONPEAEINTH T, a 3aTeM &.
6. Beruncnuth cpeHre 3Ha4eHUs1 HAIeHHBIX BEJTMYHUH T cp, & cp.
7. OnperenuTh OTHOCUTENBHYIO IMMOTPENTHOCTh METOIOM CPETHET0 apu(hMETUIECKOTO.
8. Pe3ynbTaThl M3MEepeHNH U BHIUMCICHUH 3amicaTh B TaOJIUIIE.



Ne
OITbITA

Cuna ToKa B 1ICIIH,
I, A

Hanpsoxenue na
BHEIIIHEH 1ICITH,
U,B

DJIC
& B

Bnytpennee
CornpoTuBiieHue,
r, OM

Pacuersr:

BriBox:




JlaGoparopHas pabota Ned
OINPEJAEJEHUE YAEJIBHOI'O COITPOTUBJIEHUA ITPOBOJIHUKA

ue.ﬂb: C06paTB QJICKTPUYCCKYIO LCIb JJIA OIPCACIICHUA HAIIPAKCHHA U TOKA Ha Y4aCTKE
LCIH; ONPEACIINTD JJIMHY U AUaMETP IIPOBOJHUKA U BBIYUCIIUTD YACIbHOC COIIPOTUBIICHHUC

IMPOBOAHUKA, UCIIOJIb3YyA OIBITHBIC JaHHBIC.

Teopusi. OCHOBHOI 3/1€KTPUUYECKON XapaKTEPUCTUKON ITPOBOIHUKA SBIISETCS
conporusiienune |. s Merauimdeckoro nmpoBoAHUKA, CONPOTHBICHUE R mipsimo-

L
it
. | 52
) puc. 1 puc. 2

IPOMOPIMOHATIBHO €ro [uinHe | 1 00paTHO MPONOPIHUOHAIBHO TUIOIIAAM OMEPEYHOTO CCUCHHSI
SIR = pl/S, rae p - ynenbHoe conpotuBieHue(BbIpakaeTcs B OM* M), OHO BbIpaKaeT
3aBHCHUMOCTH COMPOTHUBIICHUS OT MaTepHalia MPOBOJHHUKA, TOKA3bIBAET, KAKIUM COTMPOTHUBICHHEM

06J1a1aeT MPOBOJHMK JUTMHOM 1M M MIoMaabio ceuerus 1m?
p=RS/I

B xadecTBe nccienyeMoro Matepuana MO>KHO UCIOJIb30BaTh 0OMOTKY peocTara Ha 6 B
(puc. 1).

OoopynoBanue. 1. Peocrat. 2. Macmrabnas nunelika. 3. lltanreHuupkyns. 4. Ammnepmerp.
5. Bonet™ertp. 6. Mcrounuk anexkrpuueckoit aepruu. 7. Kmrou. 8. CoequHUTENBHBIE TPOBOAA.

IMopsinok BbInoHeHHus padoThl. 1. /{1t n3MepeHus AIMHBI TPOBOJIOKH HEOOXOIUMO
n3MepuTh quamerp D kepamuueckoro nuiamHapa peoctaTa v MOJCYUTATh YUCIIO BUTKOB Ha HEM
n. JInuna npoBosioku onpenensercs no popmyie | = tDn
2. JIns onpesesneHus mioaa " "monepeyHoro ceueHus IpoBOJIOKH HEOOXOIMMO 3HATh €
nuaMetp. [ aToro cienyeTr n3MepuTh IITaHTeHIMPKYJIEM JTMHY 00MOTKH peoctaTa L (puc. 1);
3Hasl YUCIIO BUTKOB II, ONpeAeuTh quaMeTp npoBoioku d (d=L/n) u miomaap nonepeyHoro
ceyenns S (S=nd?/4).

3. Pe3ynbpTarhl n3MepeHuil 1 BBIYUCICHUH 3amucarh B Ta0JIUILY.
4. CocTaBuTh M MO0 CXeMe, N300pakKeHHOH Ha puc. 2.
5. [locne mpoBepku npernoaaBarese enb 3aMKHYTh, U3MEPUTh CUITY
:: pd TOKA B PEOCTATE U
HanpsDKeHHEe Ha HeM (KOT1a peocTaT MOJTHOCTHIO BBE/IEH B LIETIh).
[Mone3ysck Gopmynoit 3akona Oma, onpenenuth R : R=U/I.

6. YuuTeIBas, 4TO MPOBOJ pEOCTaTa U3rOTOBJIEH U3 HUXPOMA,
CPaBHHTH Pe3yJbTaT OIbITA C TAOJIMYHBIM 3HAUYCHUEM YIEIIEHOTO
COIPOTHUBJIEHUSI HUXpOMA U ONPENEIUTh OTHOCUTEIbHYIO

MOrpCIIHOCTD.

o¢
o



puc. 3

JnunHa Hunamertp [Lnomans Cunatoka, |Hanpsokenue, | ConpoTuBiieHue YnensHOE
npoBona, 1, | mpoBosa, d, MOTIEPEYH. A U B R, Om COIIPOTUBJICHUE
M M CeUeHus, p, OM'M
S, M
Pacuertsr:

BriBos:




JlabopaTtopHas pabota Ne5

OIIPEAEJIEHUE KOO®PUIMUEHTA ITPEJTOMJIEHUSA CTEKJIA
Iesb: nmocTpouts yriibl MajeHus U MPEIOMIICHUs CBETOBOTO JIy4a, U3 TIOIYYE€HHBIX TOCTPOCHHUI
BBIPA3UTh CHHYCBHI 3THX YIJIOB Ye€pPe3 OTPE3KU U BBIYMCIUTH MI0KA3ATEIb IIPEJIOMIICHUS CTEKIIA.

Teopus. Ipu nepexose cBeta U3 01HOI Cpeibl B APYTYIO MPOUCXOUT MPENOMIEHUE Jydel - H3MEHSETCs
HarpaBJeHUE PaclpOCTPAHEHUs CBETa. DTO SBICHHE OOBSICHICTCS TEM, YTO B PA3JIMYHBIX CPelaX CKOPOCTh CBETa
pa3nuyHa.

OTHoOLIEHNE CKOPOCTH CBETa ¢, B BaKyyMe K CKOPOCTH O CBETa B JIaHHOH cpelie Ha3bIBAETCS AOCOIIOTHBIM
HOKa3aTeseM MPEIOMIICHUS 1 3TAIl CPE/IbL:

n=ch
W3 nanHOW OPMYIIBI JIETKO MOYKHO MOJTYYHUTh JAPYTYIO, CBS3BIBAIOIIYIO 7 C YIIIaMH HaICHUS 0L M TIPeJIOMIICHHS [3:
N = sina/sinf

OTO - BTOPOH 3aKOH MPEJIOMJICHUS CBETA.

Taxum 00pa3om, 17151 BBIYUCIEHUS 71 TOCTATOYHO N3MEPUTh JiBa yIiia - o 1 3 .

Tak kak ckopocTh cBeTa B Bo3ayxe cocraBisier 99,9% ckopocTH cBeTa B BaKyyMme, TO BO MHOTHX . CIyJasx, HE
TpeOYIOLIMX O4YEeHb OOJBIION TOYHOCTH, MOXKHO 3a aOCOJIIOTHBIN MOKa3aTedb MPEJIOMIICHHUSI Cpelbl NPUHSATH ee
MoKa3aTenb NPeIoMIICHHS, U3MEPEHHBIN NPH NIEPEX0Ae, JTyda B JAHHYIO CpEAy U3 BO3AyXa.

O6opypoBanue. 1. [lnactuna c mapamnenbHbIMU rpadsmu 2. [Ipodka ¢ 6ynaBkamu 3. UHCThIN TUCT
oymaru 4. Jluct kaptoHa 5. TpeyronpHuK.

IHopsinok npoBeaeHusi padoThI

1. Ha cepenuny nucta Oymaru moJIo>KUTh IUIAIIMS TUIACTUHKY. PacnonoxxuThes Tak, 4TOOBI I71a3 HaXOAMUJICS Ha
YPOBHE IUIACTHHKHU.

2. BOnm3u ot 60KOBOM TpaHU IJIACTUHKH BKOJOTH OYIIaBKY A.

3. Cmotpeth Ha OymaBKy A dYepe3 IUIACTHHKY; MEUIEHHO MOBOPAaYMBAaTh IUIACTUHKY, MOKAa BEPXHSASA YacTb
OyJIaBKU M BUJMIMasi Yepe3 CTEKIIO €€ HWXKHSIS YacTh Pa3oiIyTCsl Ha BO3MOXKHO OOJIbIIIee PacCTOsSHIE.

4. Bkonots OynaBku. B, C, D; mecta a1 HUX BBIOpATh TakK, YTOOBI BUIUMbIE Yepe3 IJIACTHHKY HUYKHHUE YaCTH
OyJIaBOK Ka3aJIUCh PACIIOJIOKEHHBIMHU HA OJHOM MPSIMOii (PUCYHOK).

5. OOBectn ouepTaHWsl IUIACTHHKH KapaHIAIIOM, BBIHYTh OYyJaBKHM M OTMETHUTh (TOUYKaMU W OyKBaMH) HX
MOJIOKEHUSI.

6. Cuare wiactuky. [Ipoueptuts, nuuuu BE, EF, DF, nponomxuts EF no xpas nucra.

7. Yepes Touky E MpOBECTH MPSAMYIO IO MPSIMBIM YIJIOM K NIEPEIHEN I'PpaHU IJIACTUHKY, BAOJb 3TOU IPSIMOM
OTJIOXKUTH paBHbIe 0Tpe3ku EM u EP (moScm).

8. U3 touek M u P onyctuth nepnenaukyisipsl Ha BE (MN) u EF (OP). B
MOJTYYEHHBIX NPAMOYTOJBHBIX TpeyrosubHukax yroix MEN - a (yron

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

9. Usmeputs B TpeyronsHukax EMN u EPO npoTtuBosiexamue yriam o u fB
kareTsl MN U OP (rumoteny3st EM U EP paBHBI 10 TOCTPOECHUIO).

10. Ilo pe3ympTratam H3MEpPEHUH, MOJB3YACH BTOPHIM 3aKOHOM MPEIOMIICHHS
CBETa, BBIYHUCIIUTH HCKOMBIH KO3 PHUIIMEHT IPETIOMIICHUS CTEKIIA 7.

n=MN/OP




11. TloBTOpUTH OIBIT, W3MEHUB BEIWYHMHY yrja majneHus iyda BE; wHaiitm cpemHee 3HaucHUE
KO3 GUITMECHTA TIPEITOMIICHHUS CTEKIIa
12. 3arecTr pe3ynbTaThl U3MEPEHUH 1 BRIYUCIICHUHA B TAOHITY:

Ne OTHOCHT.
MN, MM OP, Mmm n Nep.
OIIBITA TTOTPENTHOCTH O, %

13. OmpenenuTh aOCOMIOTHYIO M OTHOCHTENIbHYIO IOTPEHIHOCTH CIOCOOOM OLEHKH pe3yJIbTaToB
U3MEPEHUN:

& = An/nysy = A(MN)/MN + A(OP)/OP;
A(MN) = Imm; AOP = Imm.
A = An/nyz, = 1/MN + 1/0P;
An =290 Nusv; N = Ny + An,

rae N - JeHCTBUTENBHOE 3HAYCHUE U3MEPSIEMOM BETUYMHBI.

an - Al’l < nT < an + An

Pacuertsr:

BriBox:
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