MHUHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUS P®D
®I'bOY BO «bpsiHCKMIA TOCY1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTETY
(BI'TY)

[Momirexunueckuit kostemk (ITK BI'TY)

p N YTBEPXKX/JAIO
LNOKYMEHT NOAMNMNCAH Pextop ®I'bOY BO BI'TY
SNEKTPOHHOW NOANNCHIO
Ceptudukar: 00DF212636081B4F2FEC2C849AFFA3F11D O.H. ®enonnn
Bnageney: ®epgoHuH Oner Hukonaesny —_—
Hencteutenen: ¢ 27.07.2023 po 19.10.2024
¢ y «20» anpens 2023 1.

METOANYECKHUE PASPABOTKU
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HOACHUTEJBHAA 3AIIUCKA

['maBHOM 3amaueil cpenHero MpoQeccHOHaIbHOrO O0pa3oBaHUs SBISETCS
MOATOTOBKA KOMIIETEHTHBIX CHeNUaiucToB. B mpouecce dopmupoBaHus
npoecCHOHANBHBIX W OOIIUX KOMIETEHIIMN J1Ta0opaTOpHBbIC 3aHSATHS 3aHUMAIOT
MPOMEKYTOYHOE TIOJIOKEHUE MEXKIYy TEOPETUYECKUM M IPOU3BOJCTBEHHBIM
00y4YEeHHEM U CITy’KaT OJJHUM M3 BOXKHEUIITUX CPEJICTB OCYIICCTBICHUS CBS3H TEOPUU
U TpakTUKU. BbinoiHeHne 1abopaTOpHBIX padOT HANpaBJIEHO Ha JOCTUXKEHHUE
CICIYIOIINX IeJIeH:

- opMUpOBaHUE HABBIKOB U3MEPECHUS (PU3MUECKUX BETMYUH U MPABUIBHOTO
peACTaBIICHUS PE3yJIbTATOB U3MEPEHMUS,

- OBJIQJICHUE NTPAKTUUYECKUMH HaBbIKAMH ITPOBEACHUS UCCIIEIOBAHMI, METOIAMU
00pa0OTKH U aHaJIN3a Pe3yJIbTaTOB U3MEPEHUM,

- 3HAKOMCTBO C METO/IaMH HCCIICIOBAaHUS OCHOBHBIX 3aKOHOMEPHOCTEH (PU3UKH,
- OIIBITHOE 00OOCHOBAHUE, U3YYaeMbIX (PU3NYECKUX SBICHUH.

Brimonnenue nabopaTopHbIX pabOT MPU3BAHO CIIOCOOCTBOBATH 3aKPEIICHUIO
TEOPETHUUECKUX 3HAHWM, (POPMUPOBAHHIO YMEHHH M CIOCOOOB JCUCTBUI uepes
CaMOCTOATEIIBHYIO JIESATEIBHOCTh CTYACHTOB. Beayuien IUAAKTUYECKOW LIEIbIO
MPAKTUYECKUX 3aHATUN SABIISIETCS dbopmupoBaHue MPaKTUYECKUX
(mpodeccuoHanbHBIX) YMEHUHW — BBIMOJHEHHE OMNPEACIEHHBIX JICUCTBUH,
oneparuii. OcHOBHasi 3amada JjabOpaTOpPHBIX pabOT - HAYYUTh CTYACHTOB
IPUMEHSTh TEOPETUUECKUE 3HAHUS B TPAKTUUECKUX CUTYyalUsX.

Brimonnenuto snabopatopHoit pabOThl Ha YpOKE MPEIIIECTBYET MPOBEPKa
3HAHHUH CTYJCHTOB, NX TEOPETUUECKON TOTOBHOCTH K BHITIOJHEHHUIO TaOOPATOPHOM.

B pe3ynbTaTe ocBOeHUs yueOHOM AUCIUIIIIUHBI 00YYaIOIUICs JOJKEH 3HATD:
® CMBICT (PU3UUECKUX MTOHSTHUH;
® CMBICHT (PU3UUYECKUX BEITUYNH;
® CMBICH (PU3UYECKUX 3aKOHOB.

Crtpykrypa u cofepkaHue 1a00paTOpHBIX padOT BKIIIOUAET B CEOsI CIEAYIONUE
AJIEMEHTHI: TEMa, IIeJb BBITOJHEHUS PaldOThl, 000pYyIOBaHUE, METOIUYECKUE
yKa3aHUsI 10 BBITIOJHEHUIO PaOOThI, KOHTPOJIbHBIE BOMpOCHL. 1o Kaxxaoit padorte
HE00X0MMMO 0(OPMHUTH OTYET B COOTBETCTBHH C TPEOOBAHUSIMU, CCIATH BBIBOIBI,
OTBETUTh HA KOHTPOJIbHbIE BOMpOCHl. OTYET O BBHINOJHEHHON paboTe
MPEACTABISACTCA CTYJEHTOM MpEenojaBaTesto Jyisi MpoBepKU. OTUET MOXKET OBITh
IPEACTABJIEH KaK B TMCbMEHHOM, TaK M [IEYaTHOM BHJIE.

JI71s1 yCIeIHOro BBIMIOJIHEHUS JTA0OPATOPHBIX pabOT 00yUaroIIrecs: 00s3aHbI
O3HAKOMUTHCS C TIOPSIIKOM UX MPOBEJICHUS U U3YYUTh COOTBETCTBYIOIINUE Pa3ebl
TEOPETUYECKOT0 Kypca.

OOyuatomuecs JOMKHBI YETKO MPEACTABISATH 3a/1ady, YMETh MPOBOJIHTH
HEO0OXOIMMbIE PaCUETHI.



OOmme yka3aHusi K BbIIIOJIHEHHIO padoT

[lepen HauamoMm BBIMOJHEHUS PAOOThI BHUMATEIBHO O3HAKOMBTECH C
MHCTPYKIUEH, 3aJaHUEM K JTabopaTopHO paboTe.

OTtuer odopmiisieTcss Ha JIUCTaX CO MITaMIioM. B oTder BhnummMre Temy, 1elb
paboThl, 00OpyJOBaHHE, NOPAIOK BBINOJIHEHUS, pacu€Thl U BbeIBoA. llpu
BBIMIOJIHEHUH paOOThI CIeyiiTe MPUBEICHHBIM ITyHKTaM IJIaHa.

[To Mepe BbIMONMHEHUS paOOTHI HEOOXOAUMO C(HOPMYIIUPOBATH BHIBOI.

Otuetbl odopMISIIOTCA B KypHane. Ha TUTylIbHOM JUCTE AOJXKHBI OBITh
yKa3aHbl: Ha3BaHME INpeAMeTa, rpymnna u (GaMuius cryJeHTa. TUTYNbHBIA JHCT
opopmisiercs Ha hopmare A4

[Tpumep opopMieHHs] TUTYIBHOTO JIUCTA!

MuHHCTEepCTBO HAYKH U BBICIIET0 oOpa3oBanus Pd
OI'bOY BO «bpstHCKUI roCy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET»
«ITonmuTexHUUECKNN KOJIIEIK»

AKYPHAJI

71a00paTOPHBIX pabOT MO yUeOHOM AUCIUIINHE
dusuka

CryneHr:

['pymma:

[IpenonaBarens:

2022




Jlaboparopnast pabota Nel
ITpoBepka 3akona boiiiist — Mapuorra
LeJ1b : OMBITHBIM ITyTEM YOSIUTHCS B PABWIILHOCTH 3aKkoHa boiimst — MapuorTa.

Teopusi: 3akon boiug-MapuoTTa y11 U30TEpMUYECKOTrO TIPOLECCa, T.€.
polLiecca, MPOTEKAOUIEro MpH noctossHHOM Temnieparype (T1=T2), sBasercs

YaCTHBIM CJIy4aCM O6T)CI[I/IHCHHOI‘O I'a30BOI'O 3aKOHA.
P1 p2

prvi=prVammt 3= Y

MOXHO CKa3aTh, YTO JABJICHHE JAHHOW MACChl ra3a MpU IMOCTOSHHOM TEMIIEPATYpE

HN3MCHACTCA 06paTHO IMPOIOPIHUOHATIBHO €TO 06’I>CMy.

Ooopynosanme: 1. [Ipo3paunas TpyOka ¢ KpaHOM.
2. MepHblIil WIMHAP C BOJOM.
3. UsmepurennHas jaeHTa. 4. [lITatus.
HcnbiTyemblii ra3 - BO3IyX.
IHopsiiok BbINOJIHEHUs PA0OTHI:
CM.pUCYHOK.
1. M3meputs uinny TpyOkH, L (cm)
2. M3meputh BeICOTY cTOJ10a BOIBI B IIWIMHIPE, hi (¢M) 1§ -
3. 3akpenuTh TPyOKY B ILITATUB. I !
4. OmycTuTh TPYOKY OTKPBITHIM KOHIIOM B IIAJIHH/IP.
B TpyOKy 3ax01uT Bo/ia M C:KUMAET BO3YX JI0 TEX TOP,
MIOKA €r0 JABJICHUE HE CPABHUTCS C BHELLTHUM
aTMoc(epHBIM JaBJICHUEM .3aKpbITh KPaH.
5.BbIHYTH TPYOKY M3 WJIMH/IPA, KPaH HE OTKPHIBATH.
6.13mMeputh BeICOTY CTOJ10a BOAIBI B TPYOKE, h2 (cM)
7.OTKpBITh KpaH U BBIITYCTUTh BOY B IIMJIMH]IP.

8.JlanHbIe 3aMepoB 3aHECTH B TAOJIHILY.
9.Boriuciuts 1MHY BO3IYIIHOTO cToJ10a B TpyOKe, L1 = L- hy (cm)

10.Bpraucnuth 1MHy BO3IyITHOTO CTONI0a B TpyOKe nocie cxarus, Lz = L - hy (em)
11.BeraucianTh THAPOCTATHYECKOE aBIICHHUE BOJIbI B TPYOKE, ps = P * g'ha, (I1a),
rie p=103 Kr/M3-m10THOCTB BoAbI U [hy] = M.

12.Beranciiuth 1aBieHre BO3ayXa B TpYOKe mocye cxkatust pz2 = p1 — pe (I1a)
13.BBIYMCIIATD TTPOU3BEAECHUS OTHOLIEHUH, P2 * Lo=p1 - L

14.3aHEeCTH pe3yNbTaThl BEIUMCICHUH B TAOJIUILY."

Tabmmia
Jmunaa JlaBnenue Jmina Bricota Hapnenue | JlaBneHue
Ne |\ Tpy6ku BO3/TyXa croiiba |cToii0a BOBI croJida BO3IyXa B
ombITa| [ cm | arMocepHoe BOABIB | BTpYOKe, BOJIbI B TpyOKe Pi'L1, | PrLa,
Py, I1a omHApe,| ha, cm HWIAHIPE ocJie MIlacm | MIla em
hi,cMm Pg,I1a coKaTHs
P2, 11a
101,3-10°

Pacuetsr:

BriBo:




JlabopaTtopHas pabora Ne2

ONPEJEJEHUE KO3®P®UIIUEHTA JIMHEMHOT'O PACIIIUPEHUS
TBEPJOTI'O TEJIA

lesb: onbITHBIM My TEM ONPEIETUTE 3aBUCHUMOCTD JUTMHBI CTEPIKHS OT TEMIIEPATYPBI U
BBIYUCIUTH KOA(PPHUIUEHTHI INHEHHOTO pacCIIMPEeHNUs A CTAIH U JIATYHH.

Teopusi. C u3MeHeHHEM TEMIIEPaTyphl TeJla €r0 pa3Mepbl N3MEHSIOTCs. TernoBoe
pacIIMpeHUe TBEPABIX TEJl, Y KOTOPBIX UMEETCS IPEUMYIIECTBO B OJJHOM U3MEHEHHH,
XapakTepusyeTtcs JuHeHHbIM paciuupenueM Al: Al = 0loAt, rae 00 — ko3P PuIreHT TMHEHHOTO
pacimpeHus, 3aBUCSIIMNA OT MaTepHralia U TeMIIepaTyphbl, OJJHAKO €CIIM pacCMaTpUBATh HE
00JIbIlIME UHTEPBAJIBI TEMIIEPATYP, TO MOKHO CUUTATh KOA(D(PUIIMEHT JTMHEWHOTO paCcUINpPEHUs
JUISL TAaHHOTO MaTepHala BETMYUHONW MOCTOSTHHOM.

KoadduuueHT nuHeHOro pacimpeHus Moka3blBaeT, Ha KaKylo JI0JII0 CBOEH
nepBoHavyaibHOM JAyinHBI pu 0° C u3MeHsieTcs jvHa Teya npu HarpeBanuu Ha 1 K wim 1°C:

o= Al/(lo AT), um o = Al/(1, At),
rae Al - nmpupaiieHue ITuHbL

KoaddummenTt nuHEHHOTo pacimpeHust TBEPIOTO TeIa MOYXKHO OMPEIEIUTh ONBITHBIM
nyteMm. [Ipubop, npennazHadeHHbIHN 1715 SKCIepUMeHTa (puc. 1), MO3BOISIET MPOU3BOIUTH OIBIT
C MHIUKATOPOM MJIM MUKPOMETPOM.

puc. 1
O6opynoBanmue. 1. [Ipubop ans onpeneneHus K03QPUIMEHTA TUHSHHOTO PACIITUPEHUS
MeTauIoB. 2. MHAMKATOp MM MUKpOMETp ¢ TpenioTkoil. 3. [lapoodpa3oBaTens ¢ pe3MHOBBIM
uaHroM. 4. DNEKTPOIUIUTKA WK CIUpPTOBKA. 5. TepmomeTp (00mmumii 111 Bcex ydamuxcsi). 6.
W3meputenbHas IMHENKA.

Ilopsinok BbINOTHEHHs PadoThI.

Bapuaum 1. TIpubop ¢ HHAUKATOPOM.

1. YcranoBuTh npubop Ha mojicTaBKe / Tak, YTOOBI CTOWKA 4 HAXOAMIACh C IPABOM

CTOPOHBI.

2. UcnbITyeMblil cTepKEHD 8§ IPOIYCTUTh JUIMHHBIM KOHIIOM Y€pe3 OTBEPCTHE B CTOMKAX 2 U
4 TaK, 4ToOBI IIaHKa 9 pacnoioKuiIach BEPTUKAIBHO U HE JOXOAMJIA 10 CTOMKU 4 Ha 3—5 MM.

3. 3akpenuTh TpyOKY BUHTOM 3 B JIEBOI CTOMKE.

4. 3MepuTh TeMIIepaTypy OKpYXKaroIlero Bo3ayxa.

5. U3MepuTh HavalbHyO AIUHY /; TpyOKH P KOMHATHOM TeMIiepaType, CunTast
JUIMHOM pacCcTOSHUE OT LIEHTPA BUHTA 3 /10 JIEBOM CTOPOHBI CTOMKU 4. IIpuHATE 3Ty [UIMHY 3a
1o.

6. Unaukatop 6 BCTaBUTH B OTBEPCTHE NMATPyOKa 5 ¥ 3aKpEHUTh BUHTOM 7 TaK, YTOObI
o0ecrnevnTh HaTSHKEHHE MeXaHW3Ma UHIMKAaTOpa Yepes3 ero CTepkKeHb, KOTOPBIH JOJIKEH
yIMpaThes B JIEBYIO CTOPOHY IUIACTHHKH (puc. 2). HatskeHue onpenensieTcss HOBOPOTOM
CTPEJIKA MHAMKATOpa OTHOCUTEIBHO Kbl Ha 1—2 obopoTa.

7. I1oBOPOTOM Hapy>KHOI'O KOJIbI[a-000Ka MHINKATOPa yCTAHOBUThH KOHEI] CTPEJIKU
IIPOTUB JICJICHUS «HYJIb» Ha LIKaJeE.

8. HaneTh Ha j1eBbIi KOHEL UCTIBITYEMOr'0 CTEPKHS PE3UHOBYIO TPYOKY OT
napooOpazoares (kojba ¢ Bonoil) (puc. 3).



9. [TomHecTH HarpeBaTesb MO MApooOPa30BATETb.
10.ITocne Toro kak U3 cBOOOTHOTO KOHIIA TPYOKU CTAaHET CUIILHOU CTPYEH BBIXOIUTH Iap,
OTCUUTATh IO KPACHOM IIIKaJIe MHIUKATOpa abCcoMoTHOE yaaruHeHue Tpyoku Al. [lena nenenust

mkajsl 0,01 mm.

=wr:
DD
71

puc. 2

11. ITpunsaTe TeMmepaTypy Tpyoku paBuoi 100° C.

12. Boruncauts K03 GUIUEHT TUHEHHOTO paCIIUPEHHUS.

13. CpaBHUTD NOJTyUYEHHBIN pe3yNbTaT C TAOJMYHBIM 3HaUeHUEM K03 duiireHTa TuHeHOTO
pacIIMpeHUs U CAENATh BBIBOJ,.

14. Pe3ynbTaThl ©3MEpEHU, BEIYUCICHUN 3aITUCATh B TAOJIHILY.

15. OTHOCHTEIBHYIO OTPEIIHOCTD U3MEPEHUS HAUTH JTIOOBIM M3 U3BECTHBIX CIIOCOOOB.




Bapuaum 11. TIpubop ¢ mukpomeTpoM (MHAUKATOP CHAT); 1—5. CM. «Ilopsaok BRITIOTHEHHS
paboTel» Bapuanta 1.

6. U3mMeputh MUKpOMETpOM paccTosure Al 1Mo HapyKHBIM IIOBEPXHOCTAM C(PEPUUECKHX
BCTaBOK /() (puc. 4) 10 IpomycKaHus mapa.

7—38. Cm. «Ilopsgok BeIMoMHEHUs paboThDy BapuaHTa I, m. 8. 9.

9. M3mepuTh MUKPOMETpOM paccTostre Al1o Hapy»KHBIM TIOBEPXHOCTSM BCTABOK /() mOCIIE TOTO,
KaK 13 CBOOOIHOTO KOHIIA TPYOKU CTaHET CHIIBHON CTPYeH BBIXOIUTH Iap.

10. [Tpunsate Temnepatypy tpyoxu 100° C.

11. Berancnuts k03 PUIMEHT TMHEHHOTO pacIINPEHNUS.

12. CpaBHUTB NOTyUEHHBIH Pe3yNbTaT C TAOJIWYHBIM 3HaUCHUEM Kod(duiimeHTa
TMHENHOIO PacIIMPEHMsI U CAENIATh BBIBOJ.
13. OTHOCUTENBHYIO TOTPEIIHOCTh U3MEPEHHsI HAMTH JTFOOBIM U3 U3BECTHBIX
>110CO0OOB.
14. Pe3ynbpTaThl U3MEpEHU U BRIUMCIICHUH 3anKcaTh B TaOJIUIIE.

-
'!n

/3

puc. 4
Havansnas Temmnepatypa Paznuna |Ymuenue | Koad. nun. OrtH.
Matepnan | nnypa crepsus, | crepkns TEMIIEpAT. |CTEPIKHS, pacIIMpeH. | TOrPEIHOCTh
CTCpAHA lo,m Hauaneh. | Koneus. AL°C  |A1M a, rpar’ %
Pacuersr:

BruiBos:



JlaGoparopHas padota Ne3

ONPEJEJEHME DJEKTPOJABVKYIIENW CAJIbI U BHYTPEHHETO

CONPOTHUBJIEHUA NICTOYHUKA DJEKTPUYECKOW DHEPT M.
Iesb: coOpaTh NMEKTPUUECKYIO LIETb IS ONpee/ICHHUs BHEIIHErO HANPsDKEHUS M TOKA B
LIENU; UCTOJIb3Ysl ONBITHBIE JaHHbIe onpeaenutb J/]C u BHyTpeHHEee CONTPOTUBIICHNE
VCTOYHUKA DJIEKTPUYECKONU IHEPTUH.
Teopus. [{ns nomyyeHus 3JIEKTPUYECKOTO TOKA B IPOBOJAHUKE HEOOXOAUMO CO3/1aTh U
HOJ/IEP/KUBATh HAa €ro KOHI[AX Pa3HOCTh MOTEHIUAJIOB (HanpskeHue). st 3Toro UCnosb3yoT
UCTOYHUK TOKA. Pa3HOCTh MOTEHLIMAJIOB HA €T0 MOJI0Ccax 00pa3yeTcs BCIEACTBUE pa3ieieHUs
3aps0oB. PaboTy 1o pa3aeneHuIo 3apsioB BHIIOIHIIOT CTOPOHHUE (HE 2JIEKTPUYECKOTO
HPOMCXOKAECHNUS) CUJIBL.

[Tpu pa3oMKHYTOI LIeNH SHEPTHsI, 3aTpayeHHas B IIpoliecce paboThl CTOPOHHUX CHII,
IIPEBPALIACTCS B SHEPTUI0 NCTOYHMKA TOKA. [[py 3aMBIKaHUN 3JIEKTPUYECKOM LIENH
3arnaceHHasl B ICTOYHHKE TOKa SHEPTHs pacX0yeTcsl Ha paboTy M0 MePEeMEIISHHUIO 3apsI0B
BO BHEIIHEN U BHYTPEHHEU YacTAX LENU C CONPOTUBIECHUSIMHA COOTBETCTBEHHO R H 1.

Benunuuna, ynciaeHHo paBHast paboTe, KOTOPYIO COBEPIIAIOT CTOPOHHHUE CHIIBI ITPH
NepeMEelIeHNH €AMHUYHOIO 3apsi/ia BHYTPH UCTOUHUKA TOKA, HA3bIBAECTCS AJIEKTPOBIKYIIIEH
CUJION UCTOYHMKA TOKA &.

E=IR+1Ir

B CU BrIpaxkaetcs B BosibTax (B).
DNEeKTPOABIKYIILYIO CHITy U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHKA TOKA MOYKHO
ONPEIENUTh HIKCIIEPUMEHTAIILHO.
OoopynoBanue. 1. McTouHuk snekrpuyeckoi sHepruu. 2. Peocrar
Ha 6—10 Om. 3. Amnepmetp. 4. Bonbtmetp. 5. Kitou.
6. CoenMHUTEIBHBIE TPOBOJIA.

ITopsinoxk BbINOJIHeHUsI pa0OTHI.

1. Onpenenuth LEHYy AETEHUS IIKAIbI " ~

U3MEPHUTEINILHBIX PUOOPOB.

2. CocTaBHTb 2IEKTPUUECKYO IIENb IO CXEME,
U300pakeHHOW Ha PUCYHKE.

3. Iocne mpoBepKH e NPENoIaBaTeleM 3aMKHY Th

KJIFOY U, MOJIB3YSACh PEOCTATOM, YCTAHOBUTH CHITY
TOKa, COOTBETCTBYIOIYIO HECKOJIBKUM JIEJICHUAM

mKajel amrnepMerpa. CHIATh MOKa3aHUs BOJIBTMETPA U

aMIIEpMeTpa.

4. OneIT NOBTOPUTH 2—3 pa3a, U3MEHSS CONPOTUBJICHHUE LENH TP TOMOLIN peocTaTa.
5. Pe3ynpTathl u3MEpeHuil MoJICTaBUTh B ypaBHeHue & = U+ [r u, pemasi CUCTEMBbI
YPaBHEHUM:

E=U;+ Iir E=U+ DLr E=Us+ Lr
E=U, + br E=U; + L c=U; + Iir
OIPENIENINTE T, a 3aTEM €.
6. BeruncnnTh cpeiHue 3Ha4eHUS HalICHHBIX BEJMYUH T cp, € cp.
7. OrpenenuTh OTHOCUTENBbHYIO MOTPEIIHOCTh METOJIOM CPEIHETr0 apr(METHIECKOTO.
8. Pe3ynbpTaThl U3MEpEHUH U BHIYMCIICHU 3amucaTh B TaOJIULE.
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Cuna Toka B IIeH,
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Hanpsi>xenue Ha
BHEIITHEH I1STIH,
U,B

SAC
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ConpoTHBIEHUE,
r, OM

Pacuernr:

BruiBon:




JlaGopatopHas pabota Ned
OINIPEAEJIEHUE YJAEJBHOI'O COITPOTUBJIEHHUSA ITPOBOAHUKA

ge.m): C06paTI> SJICKTPHUYCCKYIO LCIIb JJIA OMPCACICHNA HAIIPAXKCHUA U TOKA Ha YYaCTKE
ey, OonpCACINTb JJIMHY U JUAMETP IIPOBOAHHNKA W BBIYUCIIUTL YACIBbHOC COIIPOTHBIICHUC
MMPOBOJHUKA, UCIIOJIB3Ys OIBITHBIC JaHHBIC.

Teopusi. OCHOBHOI1 3IEKTPUUECKON XapaKTEPUCTUKON IPOBOTHUKA SBIISETCS
comnpotusieHue 1. [y MeTananyeckoro NpoBOAHMKA, CONPOTHBIEHHE R mpsiMo-

L
il 7
|
4
[
‘
£ | to
puc. 1 puc. 2

IIPOMOPLMOHANILHO €ro JUIMHE | 1 00paTHO NMPONOPLHUOHAIBHO IUIOIIAU IONEPEYHOTO CEYEHUS
S/R = pl/S, rne p - yaensHOE conpoTuBicHUE(BhIpaxkaeTcss B OM M), OHO BBIpaKaeT
3aBUCUMOCTb COIPOTUBJIEHUS OT MaTepHasa MPOBOAHHKA, TOKA3bIBAET, KAKMM CONPOTUBICHUEM
o0JyaaeT MPOBOJHUK JIJTMHOW 1M M TIOMIABIO0 CEUEHUS Im?:
p=RS/

B kauecTBe uccnenyemMoro MmaTepuaia MoKHO UCIIOJIb30BaTh 0OOMOTKY peoctaTa Ha 6 B
(puc. 1).

OoopynoBanue. 1. Peoctat. 2. Macmrabnas nuHeiika. 3. LltanreHuupKysb. 4. AMmnepmerp.
5. Bosnbt™merp. 6. UcTtounuk anextpudeckoi snepruu. 7. Kimtou. 8. CoequHuTeNbHBIE IPOBOAA.

Iopsinok BbInmoJiHeHUs padoThl. 1. /{1 u3MepeHus IIHHbI TPOBOJIOKH HEOOXOAMMO
U3MEPUTH JuaMeTp D KepaMu4ecKoro IUIMHApa peocTaTa U NOJCYUTATh YUCIIO BUTKOB Ha HEM
n. JInuHa mpoBoJIOKH onpeaensercs no ¢popmyie | = nDn
2. Jlns onpeneneHus miomaay " mornepeyHoro CeYeHus MPOBOJIOKH HEOOXOIMMO 3HATH €€
nuametp. [ aToro cienyer U3MepUTh IITaHTeHIMPKYJIEM JIMHY 00MOTKH peoctaTa L (puc. 1);
3HAasl YUCJIO BUTKOB 11, OIPEEIUTh AuameTp npoBoioku d (d=L/n) u miomaas nonepeyHoro
ceuenus S (S=nd?/4).

3. Pe3ynbTarhl H3MEpEeHU U BBIUMCIICHUH 3a1IMCaTh B TaOIHILY.
4. CocTaBuThb IIETb TIO CXeMe, M300paKeHHOHN Ha puc. 2.
5. Ilocne mpoBepku npenogaBaTesci Nenb 3aMKHYTh, U3MEPUTH CUIIy TOKAa B PEOCTaTe U



il

oe

HanpsOKEHUE Ha HeM (KOTJIa peocTaT MOJTHOCThIO BBE/ICH B LIETID).
[Tonw3ysick popmynoii 3akona Oma, onpenenuts R : R=U/L.

6. YuuThIBas, 4TO MPOBOJ] PEOCTaTa U3TOTOBJICH U3 HUXPOMA,
CPaBHUTbH PE3YJIbTAT OIbITA C TAOJMYHBIM 3HAYEHUEM YAEIHHOTO
CONPOTHUBJICHUS HUXPOMA U ONPEICTUTH OTHOCUTEIbHYIO
MOTPEITHOCTb.



puc. 3

Jnuna Hunametp [Tnomane Cuna toka, |Hampspkenue, | ConpoTuBieHUE VnenpHoE
npoBoza, 1, | mpoBoxa, d, MONEPEYH. A U,B R, Om CONPOTHUBJICHHUE
M M CEUCHUS, p, OMM
S, M
Pacuersr:

Briso:




JlabopatopHas pabora Ne7
OnpenesieHne yCKOPEeHUsI CBOOOTHOI0 NMAaJeHNsI MATEMATHYECKOT0 Masi THUKA

Lean: onpeaenuTs 3aBUCUMOCTD TIEPHO/1a KOJIeOaHNH MaTEMAaTUYECKOT0 MasiTHUKA OT JIJTUHBI U
BBIYHCIIUTH YCKOPEHHUE CBOOOTHOTO MAaACHHUS, UCIIONB3Ys OTIBITHBIC JaHHBIE.

MareMaTHYECKUM MassTHUKOM Ha3bIBACTCS MaTepHaabHas TOYKA, [TOJIBEIICHHAS HAa HCBECOMOU U
HepaCTfDKHMOfI HUTHU. MO]IeJ'H)IO MOKET CIIY>XXUTb TSKEJIBIN IIapukK, pasMepbl KOTOPOro BECbMa MaJibI 110
CPAaBHEHHMIO C JUIMHOM HUTH, HA KOTOPOH OH IOJIBELLIEH (HECPAaBHUMBI C PACCTOSIHUEM OT LIEHTpA TAKECTU
710 TOYKH TTO/IBECA).

Vuensie ['anuneit, HeroTon, beccens u pyrue yCTaHOBWIH CIIEAYIOIINE 3aKOHBI KOJICOaHMs
MAaTEMaTHYECKOI0 MAsITHUKA:

1. Ilepuon xonebaHusi MATEMAaTUYECKOTO MAaATHUKA HE 3aBUCUT OT MAcChl MasiTHUKA U OT aMIUIUTYIbI,
€CJIM YTOJI pa3Maxa He MpeBbIImaeT 6°.

2. [lepuop xonebaHUss MAaTEMAaTUYECKOTO MAasiTHUKA MPSMO MPOMOPIMOHANIEH KBaAPAaTHOMY KOPHIO U3
JUTMHBI MasiTHUKA | 1 00paTHO MPONOPIIMOHAJIEH KBAIPAaTHOMY KOPHIO M3 YCKOPEHHSI CBOOOTHOTO
MajJieHus g.

Ha ocHOBaHHS 3THX 3aKOHOB MOKHO HalucaTh (bOpMy.]'Iy JIA ICpruoaa KOJIEOaHMIA:

T =2r L,CBK
g

Oo6opynoBanue:
1. IItatuB c aepKaTeaeM.
Tapuk, nogBemIeHHBIM HA HUTU AJIUHOMN OKoJo 1 Mm.
IIpo6ka.

2
3
4. .M3mepuTtenbHas JIeHTa WJIM METPOBas JIMHEHKa.
5. ..IIraHreHUUpPKYIb.

6

CexyHaomep.

Ilopsinok npoBeneHusi padéoThbI:

1. [TocTaBUTH MITATUB Ha Kpail cTOJNA, KaK MOKa3aHO Ha pUC.

2. 3axxaTh HUTHh MasiTHUKA 32 CBOOOJHBIA KOHEI[ MEXY JBYMS MOJOBUHKAMU
pa3pe3aHHOH momojiaM NpoOKHU B epiKaTee HITaTuBa.

3. U3mepuTh Npu NOMOUIY MITAHTEHIIUPKYJIS JUAMETp IIapuKa, HAUTH paauyc
5 mapuka. M3Meputh npu noMouu JUHEUKH JUIMHY HUTH. HallTu ninuny
MasiTHUKA (IJIMHA MasiTHUKA CUMTAETCSA OT HIDKHEro Kpas MpoOKHU 10 EeHTpa
TSKECTH LIapHUKa).

4. OTKJIOHUTH mapuK Ha HeOonbo# yroma (10°) u OTIyCTUTE.

5. Ilo cexyHaOMepy ONMpeaenuTh BpeMs £, 3a KOTOPO€ MasiTHUK COBEPUIUI 1
NOJIHBIX KoJebanuit (Hanpumep 20).

6. BerunciauTes nepuoa mojgHoro kojaeOaHus MasiTHUKA:

s

t
T=-
n



Ne JnvHa Yucino Bpems Ilepuon YckopeHue OtHocu-
ONBITA | MasfT- MOJTHBIX MOJTHBIX MOJHOTO | CBOOOJHOTO TeJIbHAas
HHUKa, | konebaHwii | konebaHuil | kKoneOaHus | MajcHUS g, norpeii-
I, m n t, c T, c M/c? HOCTB &,%
Pacuersr:

BriBos:




JlabopaTtopHas pabora Ne§

ONPEJAEJEHUE KOD®O®UIUEHTA IMTPEJIOMJIEHUS CTEKJIA
Ilesb: nocTpouTs yriibl najeHus ¥ MPEJTOMIIEHHS CBETOBOTO JIy4a, U3 MOJYYEHHBIX TOCTPOCHHUM
BBIPA3UTh CHUHYCBHI 3TUX YIJIOB Yepe3 OTPE3KH U BHIYUCIUTH 10KA3aTENb IPETOMIICHUS CTEKIIA.

Teopus. Ipu nepexone cBeTa U3 OIHOI CPEMBI B APYTy0 NPOMCXOIUT MPETOMJIEHHE JTyUel - H3MEHSETCs
HarpasJIeHHE PACIPOCTPAaHEHHUs CBETA. JTO SIBICHHE OOBACHSIETCS TEM, YTO B PA3JIMYHBIX CPElaX CKOPOCTh CBETa
paznuyHa.

OTHOILIEHHE CKOPOCTU CBETa ¢, B BaKyyMeé K CKOPOCTH O CBETa B JAaHHOW cpelle Ha3bIBaeTCsl aOCONOTHBIM
MoKa3aresieM MPeJOMIICHUS 71 STall CPEbl:

n=ch
W3 nanHO# OpMYIIBI IETKO MOXKHO MOJIYYUTh APYTYIO, CBA3BIBAIOIIYIO 7 C YIJIaMH TIaJICHUS 0. M TIPEJIOMIICHUS [3:
n = sino/sinf3

3TO - BTOPOIA 3aKOH TPETOMIICHHUS CBETA.

Taxum 00pa3om, ISl BEIYHCICHUS /1 TOCTATOYHO U3MEPHTH ABa yIia - oL 1 3 .

Tak kak CKOpOCTh CBeTa B Bo3ayxe cocTaBisieT 99,9% ckopocTu cBeTa B BaKyyMe, TO BO MHOTHX . CIIy4asx, HE
TpeOyIOMmMUX OYeHb OOJNBIION TOYHOCTH, MOXKHO 3a aOCONOTHBIA TMOKa3aTellb MPEJOMIICHHUS Cpelnbl MPUHSTH ee
MOKa3aTellb MPEJIOMIICHHS, U3MEPEHHBIN MIPH MEPEX0/Ie, Tyda B IaHHYIO Cpelly U3 BO3IyXa.

O6opyposanue. 1. [Tnactuna ¢ napamiensHsiMu rpansMu 2. [IpoOka ¢ OynaBkamu 3. YHUCTBIH TUCT
Ooymaru 4. Jluct kaptoHa 5. TpeyroibHuUK.

Iopsok npoBenaeHus padboThl

1. Ha cepenuny nucra OyMary MoJIOXKHTh IUIAIIMS IUTACTUHKY. PacmosnoxxuTbest Tak, YTOOBI I71a3 HAXOIWIICS Ha
YPOBHE MJIaCTHHKH.

2. BOmu3u ot 60KOBOI TpaHH IUTACTUHKU BKOJIOTh OyIJIaBKY A.

3. Cmotperh Ha OynaBKky A dYepe3 IUIACTUHKY; MEUICHHO NOBOPAaYMBaTh IUIACTHHKY, MOKA BEPXHSAS YaCTh
OyJnaBKM M BUAMMAS Y€pe3 CTEKJIO €€ HIDKHSS YacTh Pa3oiIyTcss Ha BO3MOXKHO OOJIbLIEE PACCTOSIHUE.

4. Bronots OynaBku. B, C, D; MecTta JIsl HUX BBHIOpATh TaK, YTOORI BUAUMBIC Yepe3 IUIACTHHKY HUKHHUE YaCTH
OyJaBOK Ka3aJiCh PACIOIOKEHHBIMH Ha OHOW NPSAMOHN (PHUCYHOK).

5. O6Bectu ouepTaHusl TUIACTMHKU KapaHIAlIOM, BBIHYTH OyJaBKM M OTMETUTHb (TOYKaMH M OyKBaMH) HX
IOJIOKEHHUSL.

6. Cuarp iactueaKy. [Ipoueptuts, muuun BE, EF, DF, nponomxuts EF 10 Kpas IucTa.

7. Uepes ToUKy £ MPOBECTH MPSAMYIO IO MPSIMBIM YIVIOM K NIEPENHEN IT'PaHU IUIACTUHKY, BAOJb 3TOU IMPSIMOM
OTJIOKHTH paBHBIE OTpe3ku EM u EP (o5cm).

8. Uz Touek M u P omyctuts neprneHAuKyspel Ha BE (MN) u EF (OP). B
TTOJIYICHHBIX TIPSMOYTONBHBIX TPEYToJIbHUKAaX yroin MEN - o (yroi

nasenus ), yroia PEO = B (yron npenomieHus).

9. U3meputs B Tpeyronbaukax EMN u EPO npoTHBOJeXauue yriam o u f3
kareTbl MN u OP (runoteny3sl EM u EP paBHBI 110 IOCTPOCHUIO).

10. Ilo pe3ynbprataM H3MepeHH, MOJb3YSICh BTOPHIM 3aKOHOM IpPEIOMIICHHUS

CBETa, BEIYHCIUTH UCKOMBIN KO3()PHUIMEHT MpeoMIIeH s CTeKIa 7.
n=MN/OP




11. IloBTOpHUTH OMBIT, W3MEHUB BEIUYMHY YIJIla TajAeHus iyya BE; HaliTu cpeaHee 3HaUYEeHHE
K03 purenTa mpesoMIIeHHs CTeKIIa
12. 3aHecTr pe3ysbTaThl U3MEPEHUH U BHIYHCIICHUH B TA0IUIY:

No OTHOCHT.
MN, MM OP, mm n Nep.
OIIBITA MOTPEIIHOCTG O, %

13. Omnpenenuth aOCOMIOTHYIO M OTHOCHTENIBHYIO IOTPELIHOCTH CHOCOOOM OIIGHKH pE3yJIbTaToB
U3MEPEHUM:

& = An/nysw. = A(MMN)/MN + A(OP)/OP;
AMN) =1mm; AOP = Imm.
A = An/nyz, = 1/MN + 1/0OP;
An =08 Ny N =Nuww £ An,

racn - HeﬁCTBI/ITCHLHOC 3HAa4YCHUC I/I3MepﬂeM0ﬁ BCIIMYUHBI.

Nysm - An < Ny < Nysm + An

Pacuetnr:

BruiBo:



JlaGopatopHast pabota Ne9

ONPEJEJEHHME I''TABHOI'O ®OKYCHOI'O PACCTOSTHUS Y ONITUYECKOM CHUJIBI JIMH3HI.

[esb: MomyyuTh 4ETKOE YBEIMUYEHHOE, YMEHBIIIEHHOE U paBHOE U300paKeHUs IIpeIMeTa Ha

JKpaHe M U3MEPUB PACCTOSHUS OT JIMH3BI 10 IPEIMETA U IO U300paKEHUS, BBIYUCIUTH (POKYCHOE
paccTosiHME U ONTHYECKYIO CUITY JINH3BI.

Teopusi. [aBHbIM (HOKYCHBIM PACCTOSIHHEM JIMH3bI HA3bIBAETCSI PACCTOSIHUE OT ONTHYECKOTO IIEHTpPa
JIMH3BI JI0 ee rI1aBHOro Qokyca. Onrudueckas cuna TuH3bl D ecTh BeIWYnHA, 00paTHas HOKYCHOMY PacCTOSHHIO:

D= 1/F.

Onrtryeckas cujia XapakTepHu3yeT MPeIOMIISIONIYIO CIIOCOOHOCTh JIMH3BI M BBIPAXKAETCS B TUONITPUSIX.
3a | quTp npuHATa ONTHUYECKAsl CUJIa JIMH3BI, (OKYCHOE PacCTOsIHUE KOTOPOoi paBHO 1 M. OnTuyeckas cuiia
BOTHYTBIX JIMH3 OTpHUIIATENbHA.

I'maBHOe hokycHOe paccrosiaue F, paccTOsSHHE OT ONTHYECKOI0 IIEHTpa JIMH3HI 10 mpeamera d u 10 ero
n3o00paxenus f cBsizaHbl popmyIioi

1/F= 1/d+1f
I'maBHOE (hOKyCHOE PACCTOSIHUE U ONTHYECKYIO CHILY JINH3bI MOKHO OIIPEIEIUTh OIBITHBIM ITyTEM.
Oo6opynoBanme. 1. JIBOSKOBBITYKIIast JIHH3A. 2. DICKTPHUYECKAs IAMITIOUKA Ha TTOJICTABKE C KOJIMAuyKoM 3.
HcTouHUK 37IEKTPUYECKO SHEPT UM IS JIEKTPUYECKOM TaMIIouku. 4. Dkpad. 5. MetpoBas uHelKa. 6.
CoennnutensHbie poBoaa 7. Kirou

— -
[TTTT]]IIIII[l"['IITY!'Yflflf'fi’]]ll]IY'I[lll?f[flll!rrlffrrl’[flll [r']

puc. 1

IHopsinok BbINOTHEHHS PadOTHI.

1.PacmonoxnuTh KCTOYHUK CBETA, JIMH3Y U 9KpaH BIOJb METPOBOIl TMHEWKH, KaK IMOKa3aHOo Ha pucC. 1.

2. [naBHO MepenBUras JIMH3Y, NOIYYUTh HA SKPaHE YETKOE U300pakeHHe MPOpPe3n B KOJIMAUKe

3. Bo Bcex Tpex ciyyasx usmMeputhb paccrosiaue d u f.

4. ITpon3Boas MOACTaHOBKY M3MEPEHHBIX BETMYMH B (OPMYIy TOHKOH JIMH3BI, OTPEAEIUTDH ITaBHOE
(oKycHOE paccTOsIHUE, a 3aT€M U ONTHYECKYIO CHITY JINH3BL.

5. Pe3ynbTaTel i3MEpEeHN U BEIYHCIICHUH, 3aITMCaTh B TaOJIHITY.

Paccr. ot - Paccr. ot I'maBHOE Onruu. cuia OTHOCHT,
Ne Cp. 3Had. omT.
Hzobpakenue peaM. 10 nu300p. 10 (okycH. JuH3bL D, IO PELLIH.
OIbITa cunsl Dep, anrp
JIMH3EL d, M JUH3BL, M pacct., Fm QTP %
1 YBeanueHHoe
2 VYMeHbIIeHHOE
3 PaBHOE
7. OmpenenuTts aOCOMOTHYIO U OTHOCUTENBHYIO MOTPEITHOCTH U3MEPEHUN
PacueTsr:

Brisos:



JlaGopatopnas padota NelQ
ONPEJAEJIEHUE JJINMHBbI CBETOBOM BOJIHBI C TIOMOIIbIO TU®PAKIIMOHHON
PELHIETKM.
I_Ie.]'lb: BBIYUCJIUTD AJIMHY CBETOBOM BOJIHBI U OIPECACIMUTD I'PaHULIBI BUIUMOI'O U3JTYyYCHUA.

Teopus. [TapasienbHblil y40oK CBETA, IPOXO/A Yepe3 AUPPAKIMOHHYIO PEUIETKY, BCIEICTBUE
IU(paKLIuK 3a PEIIETKON, paCIpOCTPaHAETCs 110 BCEBO3MOXKHBIM HANPaBJICHUSM U UHTEPHEpUpYeT.
Ha skpane, ycTaHOBICHHOM Ha IIyTH HHTEP(EPHUPYIOIIETO CBETa, MOKHO HAOJIIO1aTh
UHTEepPEPEHIIMOHHYIO KapTUHY. MakCcUMyMbl CBeTa HaOIIOAAIOTCS B TOUKAX 3KpaHa, i KOTOPbIX
BBITIOJTHSICTCS YCIIOBUE

A =n), (1)
rzie A - pa3HOCTb X0/1a BOJIH; A - JUIMHA CBETOBOM BOJIHBI, N-HOMEp MakcuMmyMa. LleHTpanbHbIit
MaKCHMYM Ha3bIBaIOT HYJIEBBIM; 11t Hero A=(. CieBa 1 cripaBa OT HEro pactojararoTcsi MaKCUMYMBI
BBICIIMX TOPSJIKOB.
VYcnoBrue BO3HUKHOBEHUSI MakcuMyMa (1) MOKHO 3anmucaTh UHAYe:
nA = dsing (puc. 1). 3aech d - nepuoa AubpaKkIIMOHHON PEIIETKH,

AuppaKyuosros JrxpaK
pewemna

puc. 1

¢ - YroJ, oji KOTOPbIM BHJIEH CBETOBOIM MakcUMyM (yroi nudpakuun). Tak Kak yribl qudpakuuy,

KaK [PaBUJIO, MaJIbl, TO JIJIsl HUX MOXKHO MIPUHATH sin ¢ = tg ¢, a tg ¢ = a/b (puc. 1). IlosTomy
nl = da/b. 2)

B nannoii pabore hopmyity (2) HCTIONB3YIOT JIJIsl BRIYMCIICHHSI IJTMHBI CBETOBOM BOJIHBI. AHAIN3
¢dopmysl (1) moka3bpIBaeT, YTO MOJIOKEHUE CBETOBBIX MAKCHUMYMOB 3aBUCHT OT JJTUHBI BOJIHBI
MOHOXPOMAaTHYECKOT'O CBETA: YeM OOJIbIle JITIMHA BOJHBI, TEM J1ajbllle MAKCUMYM OT HYJIEBOTO.

Benplii cBeT 1o cocTaBy - cioxHbIM. HyneBoit MakcumyM Juist Hero - 0emnasi oj1oca, a MaKCUMYMbI
BBICIIMX MOPSIKOB MPEACTABISIOT cO00M HAOOp CeMM LIBETHBIX I0JI0C, COBOKYITHOCTh KOTOPBIX

Ha3bIBAIOT CHEKTPOM cooTBeTcTBEHHO [; II,... mopsaka (puc. 2).

X ox o0 p K @ «

TICTTHITIT T T

o I I I
puc. 2
[Momyunts ArQpPaKIIUOHHBIN CIIEKTP MOKHO, UCTIOJB3YSI TPHOOP ISl ONPeACTICHHS JITHHBI

cBeToBOM BonHEI (puc. 3). [lpubop coctout u3 Opycka / co mkanoid. BHu3y Opycka ykperieH
cTep>keHb 2. Ero BCTaBISIOT B OTBEPCTHE MOJICTABKU OT MOABEMHOTO CTOJIHKA. BpyCOK 3aKperuisroT
MOJ1 Pa3HBIMU yTJIAMU C TTOMOIIbI0 BUHTA 3. Bons Opycka B OOKOBBIX Ma3ax ero MOXET,
MepeMenaThes MOM3YHOK 4 ¢ skpaHoM J. K koHITy Opycka npHKperuieHa paMKa 0, B KOTOPYIO
BCTaBJISIOT AUPPAKIIHOHHYIO PEHIETKY.
K koniy Opycka npukperieHa paMka 6, B KOTOPYIO BCTAaBIISIOT AU(DPAKIIMOHHYIO PEUIETKY.




puc. 3

OﬁOpynOBaHHe. 1. ITpubop mig onpeneneHus JUIMHBI CBETOBOM BOHBL. 2. [loacTaBka mist
npubopa. 3. Audpakuonnas pemetka. 4. Jlammna ¢ npsiMoii HUThIO HaKaja B MATPOHE CO IIHYPOM U
BWJIKOU (0011ast 7151 BCEX YUaIuxcsi).

HOpHI[OK BBIINIOJIHCHUSA paﬁoTbI.
1. CobpaTh ycTaHOBKY, H300paXEHHYIO Ha pHUC. 3.
2. YcTaHOBUTH Ha J€MOHCTPAIIMOHHOM CTOJIE JIAMITY W BKJIFOUUTH €€.
3. Cmotpst uepe3 mupakiMOHHYIO PEIIeTKY, HAPABUThL MPUOOP HA JTaMITy TaK, YTOOBI 4epe3 OKHO
9KpaHa npudopa Obliia BUIHA HUTh JIAMITHI.
4. DxpaH npudopa yCTAaHOBUTH HA BO3MOXKHO OOJIBIIEM PACCTOSHUH OT TU(PPAKIMOHHON PEIIETKH U
MOJTyYUTh Ha HEM YeTKoe n3o0pakeHnue cnekTpoB I u Il mopsankos.
5. M3meputs 1o mkasie Opycka yCTaHOBKHM paccTosiHue «by oT skpana nmprudopa 10 1udpakiimoHHON
PEIIETKH.
6. OnpenenuTs paccTossHUE OT HyJieBoro neneHus (0) mKaasl SKpaHa 10 cepeuHbl (HUOJIETOBOM
MOJIOCHI KaK CIIEBa «ay», TaK U CIpaBa «apy A creKTpoB | mopsiaka (puc. 4) v BEIYUCTUTH CPEAHEE
3HAUEHUE acp.
7. OnbIT HOBTOPUTH cO criekTpoM Il mopsizka.
8. Takue >xe n3MepeHus BBIIOJIHUTD U /111 KPACHBIX MOJIOC AUPPAKIIMOHHOTO CIIEKTPA.
9. Beruncauts 1o popmysie (2) nauHy BOJHBI (GHOJIETOBOTO cBeTa 1jist criekTpoB I u I mopsinkos,
JUIMHY BOJIHBI KpacHOro cseta I u Il mopsakos.

10. Pe3ynbTaTel N3MEpEHNUN U BEIYUCIICHUH 3aIMCaTh B TAOJIHITY.

Tabnuna
< Bunumeie rpannnsl | BuauMele rpaHUNbI o
< By = = 2 P P JlnuHa cBeToBOM
s g E © E = CIIEKTpa CIIEKTpa KPaCHOI'O
3 L I o 2 S BOJIHBI
= EcN 2 2 g < (bHoIETOBOrO CBETA cBeTa
o = Q e}
o E- 5] 22| 5% g( Sl o2 © 2 2 © © x ) o
o] O % § o e =1 8 =] ¢ 2| ® 3 o 5o »| E )
=2 = af g 03 & 5 85| E-| g5/ m3| Eg LS 2T
S S-S o2 T 85| < S 2SS 85 55 52| 23 28
an = ¢ & SS B o =& 8§ e = 9= 35 = SR8 E=
e =R S © o' S| 3 5 o g = 2

Pacuetnr:

Brisos:



	Общие указания к выполнению работ
	𝑇=,𝑡-𝑛.
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