MHUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUSA P®
OI'bOY BO «bpsHCKHI roCy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET)
(BI'TY)

[Momrexumueckuit komwtemk ([IK BI'TY)

( ~
[IOKYMEHT MOAMNMUCAH YTBEPXIAIO

3NEKTPOHHOW MOANMCHIO
Pextop ®I'bOY BO BI'TY

CepTtudukar: 00DF212636081B4F2FEC2C849AFF43F11D

Bnageney: ®egoHuH Oner Hukonaesny
JleiicTeutenen: ¢ 27.07.2023 no 19.10.2024 O.H. (DGILOHI/IH

\. J

«29» anpensa 2022 r.

METOANYECKHUE PEKOMEHJALIUU
10 BBINOJHEHHUIO JIA00PaATOPHBIX PadoT
1o y4eOHOH JUCIUTIIINHE
I11.02. ®du3zuka

CnenuanbHOCTB: 15.02.08 TexHonOrUsI MATUHOCTPOCHUS

VYpoBeHb 00pa3oBaHus BEITYCKHUKA:  cpeaHee npodeccuoHaibHoe 00pa3oBaHue

(CITO)
[IporpamMmma noAroTOBKH
CIELUAIINCTA CPETHETO 3BEHA
(ITIICC3): 0azoBas
[IpucBanBaemast KBaTU(UKAIHS: TexHUK-TEXHOJIOT
dopma oOydeHHS: OYHas

Cpoxk nonnyuenus: CITO no TTICC3: 3 roga 10 mecsueB

VYpoBenb 06pazoBaHus,
HEOOXOIUMBIH JJI IpueMa Ha

obyuenue o [TIICC3: OCHOBHOE 00111ee 00pazoBaHue
['ox mpuema Ha oOyueHue Ha 1-i 2022
Kypc:

bpsiack 2022



MeToanuyeckue PEKOMCHIAIIMMA 110 BBIITOJTHCHUIO JIaﬁOpaTOPH])IX

padoT

1o y4eOHOU JUCIHUILINHE
I11.02. ®u3uka (naiee — MY)

JUISl CIIEUAJIBHOCTH 15.02.08 TexHonOrUst MATUHOCTPOECHUS
Pazpaboran(n):
— npenoaasarens [IK BI'TY A.A. AnXuMeHKOBa

MP paccMoTpeHsl 1 0100pEHBI Ha 3acelaHuN
MPEAMETHO-IIMKIIOBOM KOMHCCHH
«MaremMaTH4eCKuX 1 00X
€CTeCTBEHHOHay4YHbIX nuctuiue» [IK BI'TY
(manee — ITIIK)

oT «29» anpens 2022 r., mpotokosa Ne 9

[Ipencenmarens LK JLLA. JTazapeBa

CorJiacoBaHo:

3amecturens qupekropa [IK BI'TY
0 y4eOHO-METOANYECKON padboTe T.E.bamamona

© Anxumenxosa A.A.
© OI'BOY BO «bpstHCKHIt rocynapcTBEHHBIH
TEXHUYECKUI YHUBEPCUTET»



MHOSACHUTEJIBHAS 3AIIMCKA

['maBHO# 3amaueidt cpegHero mnpodecCHOHATBLHOTO OOpa30BaHMS SIBISETCS
MOATOTOBKAa KOMIIETEHTHBIX CHEUuaiucToB. B mpouecce (opmupoBanus
npoecCHOHaNbHBIX M OOIIMX KOMIETEHIMH Ja0opaTOpHbIE 3aHATHS 3aHUMAIOT
MPOMEKYTOYHOE TMOJIOKEHUE MEXAY TEOPETUYECKUM U TMPOU3BOACTBEHHBIM
oOydeHHEeM M CIyXaT OJIHUM H3 BaXKHEUIIUX CPEACTB OCYILECTBIEHUS CBA3U
TEOpUM W TPAKTUKU. BeimosHeHune mnabopaTopHbIX paldOT HampaBlI€HO Ha
JOCTUXKEHUE CIEAYIOIINX LeJIei:

- (popmupoBaHHE HABBIKOB U3MEPEHUsT (PU3NUECKUX BEJIMUMH U IPABUIBHOTO
MIPEICTaBIICHUS PE3YIbTATOB U3MEPEHUS,

- OBJIa/ICHHE NMPAKTUYECKUMH HaBbIKAMU MTPOBEICHMSI UCCIIEJOBAaHUM, METOJaMU
00paboTKU U aHAJIN3a PE3YIHTATOB U3MEPEHUN,

- 3HAKOMCTBO C METOJJaMHU MCCJIEeI0BaHNUS OCHOBHBIX 3aKOHOMEPHOCTEH (PU3UKH,
- OIIBITHOE OOOCHOBAHUE, U3y4YaeMbIX (PU3MUECKUX SBIICHUU.

BrinonHeHnue 1abopaTopHbIX pabOT IPU3BAHO CIOCOOCTBOBATH 3aKPETICHUIO
TEOPETUYECKUX 3HAHUN, (HOPMHPOBAHUIO YMEHUN U CHOCOOOB JEHUCTBUU dYepes
CaMOCTOATEIBHYIO JEATEIbHOCTh CTYJIEHTOB. Benyimen IUIakTHUYEeCKOW LEIbIO
PAKTUYECKUX 3aHITHH SBIIACTCS dbopmupoBaHue IPAKTUYECKUX
(nmpodeccuoHaNbHBIX) YMEHMA — BBINOJHEHUE ONPENCIEHHBIX JCHCTBUM,
onepauuii. OcHOBHasg 3agaya JabOpaTOpPHBIX pabOT - HAYYUTh CTYJIEHTOB
NPUMEHSTh TEOPETUUECKUE 3HAHUS B MPAKTUUECKUX CUTYaIUSX.

Brinmonnenuto nabopaTopHOl pabOThl Ha YpOKE MPEAIIECTBYET MPOBEPKa
3HAHHUM CTYIEHTOB, UX TEOPETUYECKON TOTOBHOCTH K BBITIOJHEHHUIO TaOOPaTOPHOM.

B pesynbTaTte ocBoeHus yueOHON AUCIUIUIMHBI 00 YYarOMIHICS TOKEH 3HATh:
® CMBICH (PU3NYECKUX TTOHSITHI;
® CMBIC]T (PU3NYECKUX BEIUYHH;
® CMBICI (PU3UUYECKUX 3aKOHOB.

CtpykTtypa ® cojepxkaHue gabopaTOpHBIX pabOT BKIOYAET B ceOs
CIENYIONINE JJIEMEHTHI: TeMa, Ielb BBIMOJTHEHUS pPaboOThl, 000pYyIOBaHUE,
METOJIMYECKHUE YKa3aHUSl MO BBIMOJIHEHHUIO PabOThI, KOHTPOJIbHBIE BOIpPOCHL. [lo
KaXJI0H padoTre HeoOX0oauMO O0OPMHUTH OTYET B COOTBETCTBHHU C TPEOOBAHHSIMH,
CIeNaTh BBIBOJbI, OTBETUTh Ha KOHTPOJbHBIE BONPOCHL. OTYET O BBHINOJHEHHOU
paboTe MmpeacTaBisIeTCsl CTYACHTOM IMPENoAaBaTesto s npoBepku. OTyeT MOXKET
OBITH TIPE/ICTABIICH KaK B MUCbMEHHOM, TaK M TIEYaTHOM BH/IC.

JUIs yCHEIIHOrO BHINOJIHEHUS JIaOOPaTOpHBIX paboT oOydaronuecs: 00s3aHbl
O3HAKOMUTBCS C OPSAAKOM HMX MPOBENCHUS U U3YYUTh COOTBETCTBYIOIINE Pa3/Eibl
TEOPETUYECKOTO Kypca.

OOyuaromuecss JOJDKHBI YETKO MPEACTaBIATh 3a/lady, YMETh MPOBOAUTH
HEO0OXOIUMBIE PACUETHI.



O0mme yka3anus K BbIIIOJTHEHUIO padoT

[lepen HayanoM BBINOJHEHHS pa0OTHl BHUMATEIBHO O3HAKOMBTECH C
MHCTPYKIIMEH, 3aIaHUEM K JTabopaTopHOil paboTe.

Otuer odopmirsieTca Ha JUCTaxX CO IITaMIIOM. B oTueTr BnummuTe TeMy, LElb
paboThl, 00OpyAOBaHME, NOPSAJOK BBIIOJHEHUS, pPacu€Tel W BbIBOA. llpum
BBINIOJIHEHUU PabOThI ClIeyTe MPUBEICHHBIM TyHKTaM I1JIaHA.

1o Mepe BbInonHEHUs pabOThl HEOOXOIUMO CHOPMYIUPOBATH BBHIBO/I.

Otuersl odopmisitoTcss B KypHaje. Ha TUTynbHOM nHCTE HOMKHBI OBITh
yKa3aHbl: Ha3BaHHUE MpeaMeTa, rpynna v ¢paMuiaus cTyAeHTa. TUTYJIbHBINA JHCT
odopmisierca Ha popmate A4

[Ipumep opopMieHUs TUTYIBHOTO JIUCTA:

MuHuCTepCTBO HayKu U BhIciiero oopasoanusi PO
OI'BOY BO «bpsiHCKHI TOCYIapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
«IlonuTeXHNYECKUI KOJUIEIK

KYPHAJ

Ja00paTOpHBIX PadOT MO yUeOHON TUCIIUTUIMHE
Dusuka

CryneHr:

['pymma:

[IpenonaBarens:

2022




JlabopartopHast pabota Nel
IIpoBepka 3axona boiiiss — Mapuorra
e : ONBITHBEIM MyTEM YOSUTRCS B MPaBIIBLHOCTH 3aKkoHa boitist — MapuortTa.

Teopus: 3akon boinma-MapuoTTa s H30TEPMUYECKOTrO MPOLECCa, T.€.
TpoIIecca, MPOTEKAOIIEro TPH MOCTOSHHOM TemriepaType (T1=T2), siBiseTcs

YaCTHBIM CIIy4acM O6’[>€I[I/IH€HHOFO Ta30BOI'0 3aKOHa:
P2

P1
Vi=p>Vo uym —= —
PrVi=p2Va V2 Vi

MoXHO cKa3aTh, YTO AABICHUE JAHHOW MACCHI ra3a IpU MOCTOSHHOW TEMIIEPATYPE
U3MEHsIETCS 00PaTHO MPOMOPLIMOHATIBHO €ro 00BEMY.

Oo6opynoBanme: 1. [Ipo3paynas TpyOka ¢ KpaHOM.

2. MepHblii IUTAHAP C BOJOM.

3. U3meputenbHas neHta. 4. [ltatus.

HcnbiTyembli ra3 - BO3IyX.

Iopsinok BbINOJIHEHNS padoTHI:

CM.pUCYHOK.

1. M3meputh nimny TpyOku, L (em)

2. M3mepuTh BBICOTY CTOI0A BOABI B IIIIHHpE, N1 (cM) 13—

3. 3akpenuth TPyOKY B IITATUB.

4. OnyCTUTh TPYOKY OTKPBHITHIM KOHIIOM B IIWJIHH/IP.

B TpyOKy 3aXx0auT BOJIa U CKUMAET BO3IYX JI0 TEX TOP,

MIOKa €0 JIaBJICHHE HE CPABHUTCSI C BHEIIIHUM

aTMOc(hepHBIM JaBJICHUEM .3aKPbITh KpaH.

5.BbIHYTH TpYOKY U3 HMIIMHIIPA, KPaH HE OTKPHIBATS.
6.113MepHTh BBICOTY CTOJI0a BO/IBI B TPYOKe, h2 (eMm)
7.0OTKpBITh KpaH U BBITYCTUTh BOAY B LIMJIUHP.
8.JlaHHbIe 3aMEepOB 3aHECTH B TAOJIUILY.
9.BeIamcinTh IMHY BO3AYIIHOTO cToi0a B TpyOKe, L1 = L- h1 (em)

10.BBIYUCIMTE AIMHY BO3AYIIHOIO CTOJI0A B TPyOKe mocie cxxartust, Lo = L - hy (em)
11. BBIYUCINT THAPOCTATHYECKOE JaBICHUE BOBI B TPYOKe, ps = P * g-ho, (I1a),
rae p=103 Kr/M3-m10THOCTH BOABI U [h2] = M.

12.BbIuucnTh AaBIeHHE BO3ayXa B TpyOKe rmocite cxxatus p2 = P1— Ps (I1a)
13.BbIYMCcIIuTh MPOU3BEICHUS OTHOIICHUM, P2 * Lo=P1- L1

14.3aHeCTH pe3yJIbTaThl BBIYHUCIICHUH B TaOJIHITY .-

—

Tabnuia
Jnna JlaBnenne Hnuna BricoTa JlaBnenue | JlarneHwue
Ne  [Tpyokm BO3IVXa crojiba |croJida BOIpl croJiba BO3IVXa B
onbITa| | cv | a™ochepHoe BOIBI B | B ThvAre, BOJIIBI B TDVOKeE Py-L1, PoLo,
Pi1, Ila LATHY "PE, ho, cm LAY "pe rnocJje MIlacy | MIla em
h1,cm Pg,I1a cxkaT™g
P2, I1a
101,3-10°
PacueTsr:

Breso:




Jlaboparopnas padota No2
ONPEJIEJJEHUE KO®PUIUEHTA JUHEWHOI' O PACIIUPEHUSA
TBEPJAOI'O TEJIA

Iesb: onbITHEIM yTEM OTIPENETUTD 3aBUCUMOCTD JJTMHBI CTEPIKHS OT TEMIIEPATYPhI U
BBIYUCIUTE KOI(D(DUIIMESHTHI TMHEHHOTO PACIIMPEHNUS ISl CTAIH U JIATYHH.

Teopusi. C u3MeHeHHEM TeMIIEPATyphl TeIa €ro pa3Mepbl U3MEHAI0TCA. TeroBoe
paciiupeHue TBEPAbIX T€N, Y KOTOPbIX HUMEETCS IPEUMYILECTBO B OJJHOM W3MEHEHUH,
xapakTepusyercs TuHerHbM paciupenuem Al Al = aloAt, roe o0 — kosdduumenT muHEHHOTO
paciupeHus, 3aBUCAIINI OT MaTepraa U TEMIIEPATypbl, OJJTHAKO €CIIM pacCMaTpUBATh HE
00JIbIIIIe MHTEPBAJIBI TEMIIEPATYP, TO MOXKHO CUUTATh KOA(PPUIIMEHT THHEHHOTO PACIIUPEHHUS
JUIS JAaHHOTO MaTepHalia BEJIMYMHON MMOCTOSIHHOM.

Koadpunment nuneliHOro pacmupeHus noka3bplBaeT, Ha KaKyro JI0JII0 CBOEH
nepBoHavyanbHOM AnuHbl npu 0° C n3MeHsercs JuimHa Tena npu HarpeBanuu Ha 1 K wm 1°C:

o= All(lo AT), umm o = Al/(lo At),
riae Al - mpuparieHue JUTUHBIL.

KoaddunmenT nuHeitHOro pacimiupeHus TBEpAOro Tejla MOKHO OINPEIEIUTh OTIBITHBIM
nyreM. [Ipubop, npenqHazHaueHHbIHN 1715 SKcriepuMeHTa (puc. 1), mO3BOJISIET TPOU3BOJUTH OTIBIT
C MH/IUKATOPOM WJIM MUKPOMETPOM. 5

puc. 1
OdbopynoBanue. 1. [Ipubop mis onpeaenenust Ko3PPUIIMEHTa TUHEHHOTO PaCIIUPEHUS
MeTauIoB. 2. HAMKATOP MM MUKpOMETP ¢ TpemoTkoi. 3. ITapooOpazoBaTenb ¢ pe3MHOBBIM
nuIaHroM. 4. DIIeKTPOIUIMTKA WU cnupToBKa. 5. Tepmometp (0Omuit A1 Bcex ydaruxcsi). 6.
H3meputenbHas JUHEMKa.

Iopsinok BbINOJIHEHHSI PadOTHI.

Bapuaum |. TIpuGop ¢ HHAUKATOPOM.

1. YcranoButh mpubop Ha nmojacTaBke 1 Tak, 4ToObI CTOMKA 4 HAXOUJIACh C TIPABOM

CTOPOHBI.

2. VctibiTyeMblii CTep)KeHb 8 MPOIYCTHTh JJTMHHBIM KOHIIOM Yepe3 OTBEPCTHE B CTOMKAX 2
4 tak, yTOOBI TUIaHKa 9 PACHOJIOKHIIACh BEPTUKAIBHO U HE JOXOAWIA JI0 CTOHKHU 4 Ha 3—5 MM.

3. 3akpenuTh TPyOKY BUHTOM 3 B JIEBOI CTOMKE.

4. VI3mMepuTh TeMIIEpaTypy OKpPYXKArOIIEero Bo3ayXa.

5. 3amepuTh HauabHYIO JIHHY 11 TpyOKM IIPU KOMHATHOM TeMIIepaType, CunuTas
JUTMHOM PacCTOSIHUE OT LIEHTPa BUHTA 3 JIO JICBOH CTOPOHBI CTOMKH 4. [IpUHSATB 3Ty JUIMHY 3a
Lo.

6. naukarop 6 BCTaBUTH B OTBEPCTHE MATPyOKa S5 U 3aKPENHUTh BUHTOM 7 TaK, YTOObI
o0ecreunTh HATSDKEHNE MEXaHU3Ma WHANKATOpa Yepe3 ero CTep KeHb, KOTOPBIN JOKEH
yIHUPaThCS B JIEBYIO CTOPOHY IIIACTHHKY (puc. 2). HaTshkeHue onpenensercs moBOPOTOM
CTpEJIKU UHAUKATOpa OTHOCUTENIBHO MIKalbl Ha 1—2 obopoTa.

7. IToBOpOTOM HApPY>KHOTO KOJIbI1a-000/1Ka MHIUKATOpa YCTAHOBUTH KOHEIl CTPEIKU
MPOTHUB JCTICHUS «HYJb)» Ha IIKaJe.

8. HayeTs Ha neBbIN KOHEI] UCTIBITYEMOTO CTEP)KHS PE3UHOBYIO TPYOKY OT
napooOpazoares (kojba ¢ Bomoil) (puc. 3).



9. IloxHecTn HarpeBaTes MO Tapo0OPa30BaATEIb.
10.ITocne Toro kak U3 cBOOOTHOTO KOHIIA TPYOKH CTAHET CHIIBHOM CTpyel BBIXOJUTH Tap,
OTCYMTATh M0 KPACHOU IIIKaJIe HHANKATOPa a0CoOTHOE yuinHeHue Tpyoku Al. IleHa nenenus
mkanael 0,01 Mm.

) ' T 4. 9
7368 /a
e £ =
C nes ]
7

puc. 2

11. TlpunsaTe TemnepaTypy Tpyoku pasaoit 100° C.

12. Beraucnuts kK03()OUITUSHT JTHHEHHOTO PACIINPEHNSI.

13. CpaBHHTH MOTY4EHHBIH pe3yNIbTaT ¢ TAOIMYHBIM 3HaUeHUEeM K03 duienTa TMHEHHOTO
paciIupeHus 1 cJeNIaTh BBIBOI.

14. Pe3ynpTaThl U3MEpPEHUIl, BHIYMCIEHUH 3an1caTh B TAOIUILY.

15. OTHOCHUTENBHYIO MOTPEITHOCTh U3MEPESHUSI HAMTH JTIOOBIM M3 NU3BECTHBIX CITOCOOOB.




Bapuanum 1. TIpubop ¢ mukpomeTpom (MHAUKATOP CHAT); 1—35. CM. «ITopsiIoK BBITIOJTHEHS
paboTtb1» BapuaHTa 1.

6. MsMmeputh MUKpOMETpOM paccrosinie Al 110 Hapy»KHBIM OBEPXHOCTIM CHEPUIECKUX
BctaBok 10 (puc. 4) 10 mpomnycKaHus mnapa.

7—S8. Cm. «Ilopsinok BeimoHEeHUs: paboTe» BapuanTa I, m. 8. 9.

9. Usmeputh MuKpomeTpoM pacctosane ALno HapyKHBIM TOBEPXHOCTM BeTaBok 10 mociie Toro,
Kak U3 CBOOOJHOTO KOHIIAa TPYOKH CTaHET CHIIbHOM CTPyel BBIXOJUTH Iap.

10. ITpunsats Temnepatypy Tpyoxu 100° C.

11. Berancnauth k03(pPUmeHT TMHEHHOTO pacHIMPEHUsI.

12. CpaBHUTH NOTyUEHHBIH PE3yAbTAT C TAOTMYHBIM 3HAYEHHEM KOA(HUIHECHTA
TUHEIHOTO paclIupeHUsl U CAENIaTh BBIBO/L.
13. OTHOCHTENTHEHYIO TOTPENTHOCTh H3MEPCHUS HAUTH JIFOOBIM U3 U3BECTHBIX
>IO0CO0OB.

-
‘-

14. Pe3ynbTaThl U3MEpEHU U BEIYMCICHUM 3anucaTh B TabIuUIE.

R
puc. 4
Havansnas Temnepatypa Pasznuna |Vmmnenne | Koad. mmn. OtH.
Marepuan | ;nyna crepsns, | crepkns TEMIIEPAT. |CTepPIKHS, paclIupeH. | TOTPENTHOCTS
-1
CTCPIHKHI 1o,M HauanbH. |KoHeun. AL°C AL M a, Tpa %
Pacuetsr:

Breiso:




JlaGopartopnast pabota Ne3

ONPEJEJEHME DJEKTPOJABUAKYIIENA CAJIbl U BHYTPEHHEI'O

CONPOTUBJIEHUA UICTOYHUKA DJIEKTPUYECKOW DHEPTHUH.
Hesb: coOpaTh 3MEKTPUUECKYIO LEb U ONPEACTICHUs BHEIIHETO HAIPSDKEHHS U TOKA B
LEIH; UCII0JIb3Ys ONBITHBIE TaHHbIE onpeAeanTs DJIC u BHyTpeHHEe COIIPOTUBIICHHE
UCTOYHMKA NIEKTPUUECKON IHEPTUU.
Teopus. /11 noaydeHus 3IEKTPUIECKOT0 TOKA B IPOBOJHUKE HEOOXOAUMO CO3/1aTh U
HOJIIEPKUBATh HA €r0 KOHIAX Pa3HOCTh NOTEHUHUATIOB (HanpskeHue). st 3Toro UCHoab3yoT
UCTOYHUK TOKA. Pa3HOCTh MOTEHIIMAJIOB HA €r0 MOJI0cax 00pa3yeTcs BCIEACTBUE Pa3/IeICHUS
3aps0B. PaboTy o pa3aeneHuto 3apsi0B BHINOIHIIOT CTOPOHHUE (HE JIEKTPHUYECKOTO
MIPOUCXOKICHUS) CUITBI.

IIpu pa3oMKHYTOI LieNN dHEPrus, 3aTpadeHHas B IIpolecce paboThl CTOPOHHUX CHIL,
IIPEBPALACTCS B SHEPIUIO UCTOYHUKA TOKA. [Ipy 3aMbIkaHMM SIIEKTPUYECKON 1eTn
3aMaceHHas B UICTOYHHUKE TOKA SHEPIHsl PAcXOoAyeTcs Ha paboTy MO NEPEMELEHHIO 3aps10B
BO BHEIITHEH U BHYTPEHHEW YacTSAX LEMH C COMPOTHBICHUSIMA COOTBETCTBEHHO R u T

Bennuuna, 4rcieHHO paBHast paboTe, KOTOPYIO COBEPIIAIOT CTOPOHHUE CHIIBI IIPH
MepeMeLIeHUH €JMHUYHOTO 3apsiia BHYTPH UCTOUYHUKA TOKA, HA3bIBAETCS AJIEKTPOABIKYILIEH
CUJION HCTOYHHUKA TOKA &.

E=IR+Ir

B CU BeIpaxaercs B BosibTax (B).
DNEKTPOABIKYIIYIO CUITY U BHYTPEHHEE CONIPOTUBIICHNUE NCTOYHIKA TOKA MOYKHO
OTIPEIETTUTH IKCIIEPUMEHTATIHHO.
OobopynoBanue. 1. McTounuk smektpuydeckoi suepru. 2. Peocrar
Ha 6—10 Owm. 3. AMnepmetp. 4. BoibT™metp. 5. Kimrou.
6. CoenMHUTENBbHBIE TPOBOJIA.

Iopsinok BbIMOIHEHHSI padOThI.

1. OnpenenuTts HEeHy JeNeHUs IIKaIbI ’ P
H3MEpPUTENBHBIX TPUOOPOB.

2. CocTaBUTb AEKTPUUECKYIO LIETb 10 CXEME,
n300paKEHHOM Ha PUCYHKE.

3. Iocne mpoBepKH LieNH MPEro1aBaTeineM 3aMKHYTh

KJIIOY U, II0JIB3YSICh PEOCTaTOM, YCTAHOBUTDH CUILY

TOKa, COOTBETCTBYIOLIYIO HECKOJIBKUM JIEJICHUAM

nIkansl amnepmerpa. CHITh TOKa3aHus BOJbTMETpA U

amnepMerpa.

4. OnbIT NOBTOPUTH 2—3 paza, U3MEHsS CONPOTUBIICHHE 1ENH IPU TOMOILU PeocTaTa.
5. Pe3ynbrarel n3MepeHuit oAcTaBUTh B ypaBHeHue ¢ = U+ Ir u, pemias cuctemMsl
YPaBHEHUM:

E=Us+ lar E=Ux+ lor E=Us+ lar
E=Uzx+ lor E=Us+ lar E=U1+ lur
ONPpCACIINTD I', a 3aTCM é.
6. BelunciIUTE CpeiHIE 3HAYEHHS Hal ICHHBIX BEJIMUHH T ¢p, & op.
7. OHpe,Z[eJ'II/ITL OTHOCHUTCJIbHYIO TOTPCIHIHOCTh METOAOM CPCAHCTO apI/IQ)MeTI/I‘IeCKOFO.
8. Pe3yﬂLTaTBI I/I3MepeHI/II7I Y BBIYMCJIEHWH 3alllCcaTh B Ta6HI/IHe.



No
OIIBITA

Cuita ToKa B 1ieNH,
I, A

Hamnpsoxenue Ha
BHCIITHEH eI,
UuB

DJIC
& B

Buyrpennee
ConpoTuBIeHue,
r, Om

PacueTtnr:

BriBon:




Jlabopartopnas pa6ota No4
OINIPEJAEJIEHME Y JEJBHOI'O COITPOTUBJIEHUSA ITPOBOJHUKA
[lesib: cOOpaTh AIEKTPUIECKYIO LIETb I ONPEISIICHUS HAIPSDKEHUS M TOKA HA Y9acTKe
oemnu; onpCACIMTbG INIMHY U JUaMETP MMPOBOAHUKA U BEIYHUCIIUTE YACIBbHOC COIIPOTUBJICHUC
IIPOBOAHHMKA, UCIIOJIb3YyA OIIBITHLIC TaHHBIC.

Teopusi. OCHOBHOI 3/1EKTPUUECKON XapaKTEPUCTUKON TPOBOAHUKA SBIISIETCS
conportusnenue . s Merauimueckoro mpoBoAHUKA, COMPOTHBICHUE R nipsimo-

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

MPOMOPIMOHAIILHO €ro UThHE | 1 00paTHO MPONMOPIHOHATBHO TUTOIIAIN TOMEPEYHOTO CEUCHHUS
S/IR = pl/S, rne p - ynenbHoe conpoTuBieHue(BoIpaxkaeTcs B OM M), OHO BhIpaXaeT
3aBUCHUMOCTDL COIMPOTHUBJICHUA OT MaTCpHraia MPOBOAHHUKA, ITOKA3BIBACT, KAKUM COIIPOTUBIICHUEM
00Jy1a1aeT MPOBOTHUK JTTMHOW 1M 1 TIJIOMIABI0 CEUCHUS Im?:
p=RS/I

B kadecTBe rccnemyeMoro Marepraia MOKHO UCIOJIb30BaTh 0OMOTKY peoctara Ha 6 B
(puc. 1).

Oo6opynoBanme. 1. Peocrar. 2. Macmrabnas nunetika. 3. llltanreHuupkynb. 4. AMnepMerp.
5. BonbsT™etp. 6. McTounuk anekrpudeckoi suepruu. 7. Kimou. 8. CoennHuTENbHBIE TPOBOIA.

IMopsiiok BbINOJIHeHHsI padoThl. 1. J[111 n3MepeHus JTMHBI IPOBOJIOKH HEOOXO0IMMO
u3MepuTh quamerp D kepamudeckoro 1uiIMHApa peocTaTa U MOJACYUTATh YHUCIIO BUTKOB HAa HEM
n. JInuHa MpoBOJIOKU onpeaenseTcs no popmysie | = tDn
2. [1ns onpeneneHus mionaan " monepeyHoro ceueHus MpoBOJOKH He0OX0AMMO 3HAThH €
nuametp. st aToro ciemyeT Uu3MepUTh MITaHTeHIUPKYJIEM JUIMHY 0OMOTKHU peocTtara L (puc. 1);
3HAs YUCJIO BUTKOB II, ONPEACIUTh qruameTp rnpoBosioku d (d=L/n) u mioimaas nonepeyHoro
ceuenns S (S=nd?/4).

3. Pe3ynbrarhl u3MepeHui U BEIYUCIICHUH 3amKcarh B TaOJHILY.
4. CocTaBuTh 1I€TIb IO CXeMe, H300payKeHHOH Ha puc. 2.
5. [Tocne nmpoBepku mpenogaBaTenei emnb 3aMKHYTh, U3MEPUTH CHITY
:: pd TOKa B peocTare u
HanpsHKeHHe Ha HeM (KOTja PeoCcTaT MOJHOCTHIO BBEJICH B LICTIh).
[Momb3ysick hopmysioii 3akona Oma, onpenennts R @ R=U/I.

6. YuuThIBas, 4TO MPOBOJ] PEOCTaTa U3TOTOBJIEH U3 HUXPOMA,
CPaBHUTH PE3YABTAT OMbITA C TAOJMYHBIM 3HAYCHUEM YAETHHOTO
CONPOTHUBJIEHUS] HUXPOMA U OTIPEJIEIUTh OTHOCUTEIBHYIO

IOTrpeIIHOCTD.

o¢
o



puc. 3

Hnvuna Huamerp Inomans Cuna toka, |Hanpspxenue, | ConpoTuBicHue YaenbHOE
npoBoa, 1, | mpoBona, d, | momepeyH. A U B R, Om COIIPOTHBJIIEHNE
M M ceyeHus, p, OM'M
S, M°
Pacuyersr:

BriBon:




JlabopatopHas pabota Ne/
OnpenesieHue YCKOPeHUsI CBOOOTHOIO MAIeHUsI MATEMATHYECKOT0 MasiTHHKA

Leas: onpeaenuTs 3aBUCUMOCTD NIEPHO/JIa KOJICOaHU MaTeMaTUYECKOT0 MasiTHUKA OT JJIMHBI U
BBIYUCIIUTH YCKOPEHHE CBOOOIHOTO MAJCHUS, UCTIOJIb3Ys ONIBITHBIC TAaHHBIE.

MareMaTu4eCcKUM MasTHUKOM Ha3bIBAE€TCS MarcepurajibHas TO4YKa, IMOJABCHICHHAA Ha HEBECOMOU U
HepaCTﬂ)KHMOﬁ HUTH. MOI[GJ'IBIO MOXKCET CIIYKUTb TSDKEIIBIN apuK, pasMmepbl KOTOPOro BECbMa MaJibl 11O
CPaBHEHHUIO C JUIMHON HUTH, HA KOTOPOM OH HOJIBEIIEH (HECPABHUMBI C PACCTOSIHUEM OT LIEHTPA TAKECTU
JI0 TOYKHU MOJBECA).

Vuensie ['anmeii, HetoTon, beccensb u Ipyrue ycTaHOBHIIM CIAEAYIOIINE 3aKOHBI KOJICOaHMs
MaTEMATHYCCKOT'O MaATHHUKA.

1. HCpI/IOH KoJe0aHUs MaTEMAaTHYECKOTO MasiTHUKA HE 3aBHCHUT OT MAacChl MasITHUKA U OT AMIIIMTYBI,
€CJIM YroJI pa3Maxa He MpeBbIIaeT 6°.

2. Ilepuon xosiebaHMsI MAaTEMAaTHYECKOTO MasgTHUKA MPSIMO MTPOIMOPLIMOHANIEH KBaIPATHOMY KOPHIO U3
JUTHHBI MasiTHUKA | 1 00paTHO MPOMOPIMOHATICH KBAIPaTHOMY KOPHIO U3 YCKOPEHUs CBOOOTHOTO
najeHus g.

Ha ocHoBaHus 5THX 3aKOHOB MOKHO HaIlucaTh POpMYITy s IEpHOaa KoJIeOaHUH:

T =27 L,cek

OobopynoBanue:
1. IlraTtuB c nepxaTeyieM.
Jllapuk, moaBeNIEHHbIM HAa HUTU JJIUHOW OKOJIO 1 m.
[Ipo6ka.

2
3
4. .M3meputenbHas JIeHTa WJIM METpPOBas JTUHEHKa.
5. ..lTaHreHUUpKYyIb.

6

CexkyHnaomep.

IMopsinok npoBeaennsi padboTbi:

1. [TocTaBuTh MWITATUB HA Kpall cToJa, KaK MOKAa3aHO Ha pHUC.

2. 3axxaTh HUTh MasiTHUKA 32 CBOOOJHBIN KOHEL MEX]y JBYMS IMOJOBUHKAMHU
pa3pe3aHHOH momnoJsaM NpoOKu B JeprkaTesie ITaTUBA.

3. U3MepuTh Npu NOMOIIY HITAHT€HUUPKYJISA AMAMETp LIapUKa, HAUTU paauyc
5 mapuka. MI3amMepuTs npu NOMOILIU JIMHEHKH AMuHY HUTH. HaliTu niauny
MasTHUKA (IJIMHA MasTHUKA CYUTAETCS OT HUXKHETO Kpas NpoOKu 110 LEeHTpa
TSOKECTH LIApUKa).

4. OTKJIOHUTH WapuK Ha HeOonbimoi yroa (10°) u OTIYCTUTB.

5. Ilo cexyHmomepy onpeaenanTs Bpems t, 32 KOTOpoe MasiTHUK COBEPIIUII 7
HNOJHBIX KosiebaHuil (Hanpumep 20).

6. BeruncauTh nepuoj MoJHOro KojaeOaHusl MasTHUKA:

t
T=-
n



Ne Jnuna Yucno Bpewms ITepuon Yckopenue OtHocu-
OmbITa | MasT- MOJIHBIX MOJIHBIX HOJIHOTO | CBOOOJHOTO TelbHas
HHUKa, | konebaHuil | koneOaHuii | konebanus | maxeHus g, norpeii-

|, m n t, c T, ¢ m/c? HOCTB &,%

PacueTtnr:

BriBon:



Jlabopartopnas pa6ota No8

OINIPEAEJIEHUE KO®PUIIUEHTA IMPEJIOMJIEHUSA CTEKJIA
Iesb: moctpouTs yriel MajcHUst U MPEIOMIIEHHS CBETOBOTO JIyda, U3 MOJYYCHHBIX TOCTPOCHHUI
BBIPA3UTh CUHYCBI OTUX YIJIOB Y€pe3 OTPE3KHU U BBIYUCIIUTH II0KA3aTelIb IIPEIIOMIICHUS CTEKIIA.

Teopm[. IIpu nepexone cBera U3 ONHOM Cpelbl B APYTYIO NPOUCXOAMT IIPEIIOMIIEHUE JIyded - U3MEHSIETCS
HaTpaBJIcHHE PacCIpOCTPaHEHHUsI CBeTa. JTO SIBICHHE OOBSACHIETCS TEM, YTO B PA3IMYHBIX CpelaX CKOPOCTh CBETa
pasnauyHa.

OTHolIEeHHE CKOPOCTU CBeTa ¢, B BaKyyMeé K CKOPOCTH O CBETa B JJAHHOM cpele Ha3bIBaeTcs aOCOIIOTHBIM
MOKa3aTeIeM MPEIOMIICHHS 71 3TAIl CPEMbI:

n=ch
W3 nanHO#M (OPMYIIBI JIETKO MOXKHO TIOIYYUTh IPYTYIO, CBSA3BIBAIOIIYIO 7 C YIIIaMH MaICHHS 0. ¥ IPEIOMIICHUS [3:
N = sino/sinf

D70 - BTOPOIl 3aKOH MPEIOMIICHHUS CBETA.

Takum 00pa3oM, JUTst BEIYHCIIEHHS 71 TOCTATOYHO U3MEPUTH JIBa yIia - oL 1 [3 .

Tak kak ckopocTh cBeTa B Bo3ayxe cocrariser 99,9% ckopocTu cBeTa B BaKyyMe, TO BO MHOTHX . CIIy4asx, He
TPeOYIOMNX OYEHb OOJBINON TOYHOCTH, MOKHO 3a aOCOJIOTHBIM IMOKAas3aTeNlb MPETOMIICHUS CPENbl MPHHATH €€
MOKa3aTeNb MPEIOMIICHNUS, U3MEPEHHBIH TIPH Mepexojie, Jiyda B IAHHYIO Cpely U3 BO3/IyXa.

O6opyposaHue. 1. [Inactuna c napamnensHbIME rpansMu 2. [IpoOka ¢ 6ynaBkamu 3. YnCThIi aHCT
Ooymaru 4. Jluct xkaptoHna 5. TpeyrojibHuK.

IHopsinok nmpoBeaenust padoThI

1. Ha cepeauny nucra Gymaru mojIoXUTh TUIAMIMS IACTUHKY. PacmionoXuTecs Tak, 9To0BI T71a3 HaXOIUJICS Ha
YpOBHE IJIACTHHKH.

2. BOau3u oT 00KOBOH I'paHM IIACTUHKU BKOJIOTH OYyJIaBKY A.

3. Cmotpers Ha OynmaBKy A depe3 INIACTUHKY; MEIJICHHO TOBOPAYHMBATEH ILIACTHHKY, MOKA BEPXHSS YaCTh
OyITaBKHM ¥ BUIUMAs Yepe3 CTEKIIO €€ HUKHSSA YacTh pa3onIyTCs Ha BO3MOXKHO OOIbIIIEe PACCTOSTHHE.

4. Bronote Oynaku. B, C, D; Mecta uisi HUX BBIOpaTh Tak, 4TOOBI BUIAMMBIC Yepe3 TUIACTUHKY HIKHUE YaCTH
OyJIaBOK Ka3aJIHCh PaCIIOIOKCHHBIMA Ha OJTHOW MPSMOH (PUCYHOK).

5. ObBectn ouepTaHUs IUIACTHHKHA KapaHIAIIOM, BBIHYTH OyJNaBKH M OTMETHTHh (TOYKaMH W OyKBaMH) WX
TTOJTOYKEHUSI.

6. Cusartp actuaky. [Ipoueptuts, muaun BE, EF, DF, nponomxuts EF mo kpas nmcra.

7. Uepe3 Touky £ MpoBeCTH NPSMYIO IO IPSIMBIM YIJIOM K IIEPEIHEN I'paHy MIJIACTUHKHU, BAOIb 3TOH IPSIMOU
OTJIOKHTH paBHBIE OTpe3kn EM u EP (mo5cm).

8. 13 Touek M u P omycruth neprnedaukyisapel Ha BE (MN) u EF (OP). B
TTOTyYEHHBIX TPSMOYTOIBHBIX TpeyrombHukax yron MEN - o (yron

manenns), yron PEO = B (yron npemomieHus).

9. Uzmeputs B TpeyronmbHukax EMN n EPO mporuBonexamue yriam o 1 3
karersl MN U OP (tumoreny3st EM U EP paBHBI IO IOCTPOESHHUIO).

10. Ilo pe3ynbraTam H3MEPEHHH, MONB3YSICh BTOPHIM 3aKOHOM IPEIOMIICHUS

CBETA, BBIYUCINTH HCKOMBIA KO3((UIIMEHT IPETOMIICHHS CTeKIa A.
n=MN/OP




11. TloBTOpUTH OMNBIT, M3MEHHB BEIWYMHY yIia mageHus Jyydya BE; wnaiitu cpemnee 3HaueHue
ko3 uLmenTa npenomiIeHus! CTeKIa
12. 3anectu pe3ynbTaThl U3MEPEHHI U BBIYMCICHUN B TAOIUIY:

No OTHOCHT.
MN, Mmm OP, MM n Nep.
OIIBITa MOTPENTHOCTS O, %

13. OmpenenuTh aOCONIOTHYIO M OTHOCHUTEIBHYHO MOIPEHIHOCTH CHOCOOOM OIEHKH pe3yJbTaTOB
HA3MEPEHUN:

& = An/nyzy = A(MN)/MN + A(OP)/OP;
A(MN) = 1mm;  AOP = 1mm.
A = An/nyy. = 1/MN + 1/0OP;
An =0 Nu, N =N £ An,

rae N - JeHCTBUTENbHOE 3HAUEHU € U3MEPSIEMOIN BETMUUHBI.

an - Al’l < nT < an + Al’l

PacueTtnr:

BriBon:



Jlaboparopnas padota N9

ONPEJAEJEHHUE I'NTABHOI'O ®OKYCHOI'O PACCTOAHUA U ONTUYECKOM CAJIbI JIMH3BI.

Lesb: Moxy4InTh 4E€TKOE YBETMUEHHOE, YMEHBIICHHOE U PAaBHOE N300payKeHHs IpeAMETa Ha

9KpaHe U U3MEPHUB PACCTOSHUS OT JIMH3BI J0 IPEIMETA U JIO U300paKCHHSI, BBIYUCIUTH (DOKYCHOE
pacCTOSHUE U ONTHYECKYIO CUITY JIMH3BI.

Teopus. ['maBHBIM (HOKYCHBIM PACCTOSIHUEM JIMH3bI HA3bIBACTCS PACCTOSHUE OT ONTHYECKOTO IIEHTpa
JIMH3BI 10 ee TaBHoro gokyca. Ontudeckas cuia muH3bl D ecTh BennunHa, o0paTHast POKYCHOMY PaCcCTOSHHIO:

D=1/F.

Onrtryeckasi cujia XapakTepHu3yeT MPETOMIISIONIYIO CTOCOOHOCTD JTMH3BI M BBIPAYKAETCS B TUONTPHUSIX.
3a 1 auTp mpuHATA ONTHUYECKAsl CHIIA JIMH3BI, JOKYCHOE PACCTOSIHUE KOTOPOi paBHO 1 M. OnTHdeckas cuia
BOTHYTBIX JIMH3 OTPHLIATENbHA.

I'naBHoe dokycHoe paccrosiHue F, paccTosiHuE OT ONTHYECKOro IIEHTpa JIMH3BI J10 peameta d u 1o ero
n3obpaxkenus f csi3anbl popmyoit

1/F=1/d+1/f
I'maBHOE (hoKyCHOE paccTOSHUE U ONITHYECKYIO CHITY JIMH3bI MOYKHO ONPEIETUTh OMBITHBIM MTyTEM.
Oo6opynoBanue.l. J[BOSKOBBIMYKIas JIUH3A. 2. DIEKTPHYECKas IAMIIOUKa Ha MOJICTaBKe ¢ KOIITAYKOM 3.
HcTouHnk >neKTpudecKor SHEPTUH IS AJIEKTPUUECKOM TaMIouKH. 4. DkpaH. 5. MeTpoBas nuHelka. 6.
CoenunutensHble poBoja 7. Koy

i

o
[lllYllTIY]TY]Y]IIIY'VY'l’!F"!llYﬂI'lTITTYr[TIlY!ml]Ylll]llll 77]

puc. 1

ITopsiioKk BbINMOJIHEHUSI Pa0OTHI.

1.PacnonouTh HCTOYHUK CBETA, JUH3Y U 3KPaH BJIOJIb METPOBOM JIMHEUKH, KaK IOKAa3aHO Ha pHucC. 1.

2. [ImaBHO TepenBHUTas TUH3Y, MMOIYIUTh Ha dKpaHe YeTKoe H300paKeHre MPOpe3n B KOJIadKe

3. Bo Bcex Tpex citydasix u3Meputh paccrosiaue d u f.

4. ITpon3BOAs MOACTAHOBKY M3MEPEHHBIX BEIHYNH B (JOPMYITY TOHKOH JIMH3BI, ONIPEEIUTD TJIABHOE
(hoKycHOE paccTOsIHHE, a 3aTEM U ONTUYECKYIO CHITY JTUH3BI.

5. Pe3ynmbraTh n3MepeHuit M BHIYUCICHNN, 3aITCaTh B TaOIHILy.

Paccr. ot - Paccr. ot I'nmaBHOE OnTuy. cuna OtHocHT,
Ne Cp. 3Had. omT.
Nzobpaxenne TIpeaM. JI0 n300p. 10 (hokycH. yuH3sL D, TIOTPEIITH.
oIbITa cuiel Dep, anrp
TIuH3EL d, M muasel, fmM | pacer., Fm TP %
1 VBenuueHHoe
2 VMeHbIIeHHOE
3 PaBHoe

7. Ompenenutb aOCOTIOTHYIO U OTHOCHTENBHYIO MTOIPEIIHOCTH U3MEPEHUI
PacueTsr:

Breso:




Jlabopartopnas pa6ota Nel(
ONPEJIEJIEHME JJIMHBI CBETOBOM BOJIHBI C TIOMOIIBIO TU®PAKIITMOHHON
PEHIETKMN.
HeJIB: BBIYUCIIUTHb JJIMHY CBETOBOMU BOJIHBI U OIpCACIUTb I'PaHUIbI BUIUMOT'O U3TYUCHU.

Teopus. [TapasiensHbIil My40K CBETA, IPOXOIS Yepe3 AU(PAKIHOHHYIO PEIIETKY, BCICACTBHIE
Tr(paKuy 3a pemeTKON, paCIpoCTPaHIETCs TI0 BCEBO3MOXKHBIM HAPABJICHUSAM U HHTEphEpUpyer.
Ha skpane, ycTaHOBJICHHOM Ha IMyTH WHTEP(HEPUPYIOIIETO CBETA, MOYKHO HAOIIO1aTh
UHTEpPEPEHIIMOHHYIO KapTUHY. MaKCUMyMBbI cBeTa HaOMIOIAIOTCA B TOUKAX SKPaHa, sl KOTOPBIX
BBIIIOJIHSIETCS YCIIOBUE

A=nh, 1)
rae A - pa3HOCTb X0J1a BOJIH; A - JUTMHA CBETOBOM BOJIHBI; N-HOMep MakcumyMa. LlenTpanbHbIit
MaKCHMYM Ha3bIBalOT HyJIeBbIM; A1l Hero A=0. CneBa u cripaBa OT HETO paclojaraloTcss MaKCUMYyMbl
BBICIIMX HOPSIKOB.
VYcrnoBue BOZHUKHOBEHUSI MakcuMyMa (1) MOKHO 3amucarh WHaYe:
nl = dsing (puc. 1). 3nech d - neproa AUHPaKIIMOHHON PEIIETKH;

Au@ppaxyuorkon JxpaK
pewemxa

puc. 1

¢ - yroJi, moJi KOTOPHIM BUJCH CBETOBOM MakcuMyM (yroJi qudpakuun). Tak Kak yriasl 1udpakiinm,

KaK [PaBHJIO, MaJIbl, TO /ISl HUX MOKHO MPHHATH SIN ¢ = tg @, a tg @ = a/b (puc. 1). [Tostomy
nl = da/b. (2)

B nannoii pabote hopmyny (2) HCHOMB3YIOT JUIsl BEIYMCIICHUS IJTUHBI CBETOBOM BOJIHBI. AHAJIU3
¢dbopmynsl (1) Moka3bIBaeT, UTO MOJIOKEHHE CBETOBBIX MAKCUMYMOB 3aBHCHUT OT JUIMHBI BOJHBI
MOHOXpPOMATHYECKOIO CBETA: YeM OOJIbIIIE [UIMHA BOJIHBI, TEM JajIbIlle MAKCUMYM OT HYJIEBOTO.

Benbiii cBeT 10 cocTaBy - CiIOXKHBIN. HyneBoit MakcuMyM Jutst HETO - Oeras 1mojoca, a MAKCUMYMBbI
BBICIIMX MOPSAKOB MPEACTABISAIOT c000i HA0OP CEMH LIBETHBIX MOJIOC, COBOKYITHOCTh KOTOPBIX

Ha3bIBAIOT CIIEKTpoM cooTBeTcTBeHHO [; I1,... mopsaka (puc. 2).
X ox @0 @ K @ «x
pee g 4t

I I I I

puc. 2

[TonyunTs AUQPPaKIMOHHBINA CIIEKTP MOXHO, UCTIONB3Ys MPUOOP IS ONpeIeICHUS] THHbI
cBeToBoi BoHEI (puc. 3). [Ipubop coctout u3 Opycka 1 co mkanoil. Buu3y Opycka ykperieH
cTepxeHb 2. Ero BCTaBNISIOT B OTBEPCTHE MOJCTABKU OT MOABEMHOTO CTOJIMKA. Bpycok 3aKpersior
M0J1 pa3HBIMHU YIJIAMH C TOMOIIBI0 BUHTA 3. B1onb 6pycka B O0KOBBIX Ma3ax €ro MOXKET,
nepeMenaThcs NoN3yHOK 4 ¢ akpaHoMm 5. K koHITy Opycka NMpuKperieHa paMka 6, B KOTOPYIO
BCTaBIISIOT JU(PPAKIIMOHHYIO PEIIETKY.
K koH1y Opycka mpHKperneHa paMmka 6, B KOTOPYIO BCTaBISIOT AUPPAKIIMOHHYIO PEIIETKY.




puc. 3

OobopynoBanme. 1. ITpuGop st ONpeesieHus IIMHBI CBETOBOM BOJHBL. 2. [TojcTaBka Juist
npudopa. 3. AudpakunonHas penierka. 4. Jlamna ¢ npsiMoil HUTHIO HaKaja B MaTPOHE CO ITHYPOM U
BHJIKOM (00111ast /7151 BCEX yJaruxcs).

IopsinoK BLINMOJTHEHUS Pa0OTHI.
1. CobOpath ycTaHOBKY, H300paK€HHYIO Ha pHC. 3.
2. YCTaHOBUTD Ha JIEMOHCTPAIIHIOHHOM CTOJIC JIAMITY ¥ BKITFOUHUTH €€.
3. CMoTps uepe3 TUpaKIIMOHHYIO PENIETKY, HAIPABUTh MPUOOP Ha JIAMITY TaK, YTOOBI uepe3 OKHO
9KpaHa rnpuodopa Obliia BUAHA HUTH JIAMIIBI.
4. DxpaH npubopa yCTAHOBUTH HA BO3MOKHO OOJIBILIEM PACCTOSIHUM OT TU(PAKIIUOHHON PEHIETKU U
MOJTYYUTh Ha HEM YeTKoe n300pakenne crektpoB I u 11 mopsinkos.
5. M3aMepuTh 10 mikayie Opycka yCTaHOBKH paccTosiHue «b» 0T skpaHa npubopa 10 1udpakiimoOHHON
PEIIETKH.
6. OnpenenuTh paccTosTHUE OT HYJIeBOTO neneHus (0) mIKaasl SKpaHa 10 CepeIMHbI (HUOJIETOBOM
MOJIOCHI KaK CIIEBA «a;», TaK U CIpaBa «ap» A cinekTpoB | mopsiaka (puc. 4) u BEIUUCIUTD CpeiHEee
3HAYEHUE Acp.
7. OnbIT MOBTOPUTH O criekTpoM Il mopsiaka.
8. Takue e u3MepeHus BbIMOJIHUTD U U1 KPACHBIX MOJIOC AU(PPAKIIMOHHOTO CIEKTPA.
9. Beraucnuth 1o dopmysie (2) aauHy BOJIHBI (HOJIETOBOTO cBeTa s criekTpoB I u I mopsakos,
JUTMHY BOJIHBI KpacHoro cBeta I u Il mopsiakos.

10. Pe3ynpTaThl M3MepeHHiA 1 BEIYMCICHUH 3aIMCaTh B TAONIHILY.

Tabmuma
< Bunumeblie rpanunel | Buanmele rpaHuibi N
< Ty = = 2 s ParHil A PaFtHiL JnHa cBeToBOM
s 3 g ° E é CHeKTpa CIEKTpa KPacHOTO BOUHLL
E
2| 5 2o 2 e qEJ) -| dbuoneroBoro ceera CBETa
SlE88 o< E8eg : - o o
S1o88 3 S ¢ T El & g s| 8= ¢ s |8 S5 - |12.8 s
E : 8 v = 3 < < 9 2 jan} 2 s -~ =} o B9 o © =) «
3l 52 5 |88 B £Z 2% 5% 8% 8|§8i1527355%2¢87
b ?88* s mozl:tg' a&oznga‘mﬁgEgmgsé
X9 2 | ~E S © o' S| 3 5 |° g = S =
Pacuertsr:

Breso:



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