MHUHUCTEPCTBO HAYKHN U BBICHIEI'O OBPA3OBAHUSA P®
OI'BOY BO «bpsHCKMIA TOCYIapCTBEHHBIA TEXHUYECKUN
yauBepcure (BI'TY)

IMomrrexuuueckuii koswiek (ITIK BI'TY)

r ~ YTBEPXOAIO
OOKYMEHT NMOANMNCAH
3NEKTPOHHOW NMOAMUCHIO Pektop ®I60Y BO BITY
CepTtudukar: 00DF212636081B4F2FEC2C849AFF43F11D O . H . Q)ep'O HWUH
Bnageney: ®egoHuH Oner Hukonaesny
Hencteutenen: ¢ 27.07.2023 no 19.10.2024
Y y «__ 30 » 04 2021r.

METOANYECKHUE YKA3ZAHUSA
10 BBINOJHEHNIO J1a00pPaTOPHBIX padoT
10 y4eOHOU TUCIUILINHE
I1/1.02. ®uzuka

CnenuanbHOCTB: 09.02.07 UndopMailmoHHBIE CUCTEMBI U
IpOrpaMMUpPOBaHUE

VYpoBeHb 00pa30BaHus BHIITYCKHUKA:  CpeaHee MpodecCuoHaIbHOE 00pa30BaHKe

(CIIO)
[IporpamMmma noATrOTOBKH
CIIEUAIINCTA CPEJIHETO 3BEHA
(ITIICC3): 0azoBas
[TpucBanBaemas KBa(pUKaIIK: POrPaMMHUCT
dopma o0ydeHUsI: O4YHast

Cpoxk nonyuenus CITO no TTICC3: 3 roga 10 mecsinen

YpoBeHs 00pazoBaHus,
HEOOXOMMBIN JUTsI preMa Ha

obyuenne mo [MI1ICC3: OCHOBHOE 00111ee 00pa3oBaHme
['ox mpuema Ha oOydenue Ha 1-i 2021
Kypc:

bpsiack 2021
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MNOACHUTEJIBbHAS 3AIINCKA

['maBHOW 3ajmadell cpeaHEro NpoPECCHOHAIBHOTO O0pa30BaHUs SBISAETCA
HOJrOTOBKAa KOMIIETEHTHBIX cleuuaiucroB. B mpomecce  ¢opmupoBaHus
npo(eCCUOHANBHBIX M OOIIMX KOMIIETEHIMH J1a0OpaTOpHbIE 3aHATHS 3aHUMAIOT
IPOMEXYTOYHOE IIOJIO)KEHUE MEXKIYy TEOPETUUECKUM U IPOU3BOJICTBEHHBIM
OOy4eHHEM U CIy>KaT OJHUM M3 BAXKHEHIIMX CPEACTB OCYLIECTBICHHUS CBSI3U
TEOPUM U TPAKTUKU. BplnonHeHne abopaTopHbIX pabOT HaIpaBI€HO Ha
JOCTHXKEHUE CIICTYIOIIUX LeJIeH:

- (hopMupoBaHNE HABHIKOB U3MEPEHHSI (PU3NUECKUX BEJIUYMH U MPABUILHOTO
IpEeICTaBICHUS PE3YJIbTaTOB H3MEPEHUS,

- OBJIaJICHUE MPAKTUYECKUMHU HaBBIKAMH MPOBEICHUS UCCIICTOBAHMIA,
MeToAaMH 00paOOTKU U aHAJIU3a PE3YJIbTATOB U3MEPEHUI,

- 3HAKOMCTBO C METO/IaMH MCCIIEIOBAaHUS OCHOBHBIX 3aKOHOMEPHOCTEH
busuKy,

- OIIBITHOE 0OOCHOBAHME, U3y4aeMbIX (PU3UUECKUX SIBJICHUM.

Brimonnenue nabopatopHbIX paboT MPU3BAHO CIIOCOOCTBOBATH 3aKPEIICHUIO
TEOPETUYECKUX 3HaHUM, (HOPMHUPOBAHHIO YMEHUI U CHOCOOOB NEWUCTBUN uepe3
CaMOCTOSITENIbHYIO JESITEIbHOCTh CTYACHTOB. Benyiied IUAakTHUECKON UENbio
IPAKTHYECKUX 3aHATUN ABIIIETCS (dopMupoBanue OPAaKTUYECKUX
(mpodeccOHANbHBIX) YMEHUW — BBINOJIHEHUE OMNpPEACHEHHBIX JIEWCTBUH,
onepauuid. OCHOBHas 3ajaya JabOpPATOPHBIX pabOT - HAYYUTh CTYJIEHTOB
NPUMEHSATH TEOPETHUECKHUE 3HAHUS B MTPAKTUIECKUX CUTYAIUAX.

Bremonnennto nmabopatopHoil paboThl Ha ypOKe MPEANIECTBYET MpOBEpKa
3HAaHUH CTYACHTOB, UX TEOPETUUYECKON TOTOBHOCTH K BHITIOJTHEHUIO TaO0OPaTOPHOM.

B pe3ynbrare ocBOeHUS Y4EOHOW AUCIUIUIMHBI OOYYAIOIIMICS JIOJKEH
3HATB!

® CMbICT (PUBNYECKUX MTOHATHI;

® CMBICT PU3NIECKUX BEITUYHH;

® CMBICH (PU3UYECKHUX 3aKOHOB.

CtpykTypa # coaepXaHue JiadopaTOpHbIX padOT BKJIOYaeT B ce0s
CIICAYIOIIME DIIEMEHTHI: TeMa, IIeJb BBIMOJHEHUS pPadoThl, 00OpYyIOBaHME,
METOJMYECKHE YKa3aHUs 1O BBITIOJHEHHIO PaOOTHI, KOHTPOJbHBIE BOMPOCHL. [lo
KOKI0M paboTe HEOOX0IUMO OPOPMHUTH OTYET B COOTBETCTBHH C TPEOOBAHUSIMU,
clenath BBIBOJBI, OTBETUTh HAa KOHTPOJbHBIE BONPOCHL. OTYET O BBINOJHEHHON
paboTe mpeaCTaBIAETCsl CTYACHTOM IMPENoAaBaTeNto s npoBepku. OTYeT MOXKET
OBITh MPE/ICTAaBJICH KaK B IMCbMEHHOM, TaK U NEYaTHOM BH/IE.

JIJ1st yCTIeTITHOTO BBITIOTHEHUSI JJa00PaTOPHBIX paboT 00yUaromuecs: 00s3aHbl
O3HAKOMUTBCSI C TMOPSJIKOM HUX MPOBEIACHUS M U3YUYUTh COOTBETCTBYIOIIUE Pa3ieibl
TEOPETUIECKOT0 Kypca.

OOy4aromuecss IOJDKHBI YETKO TMPEACTaBIATh 3aJady, YMETh IMPOBOIUTH
HEOOXOJUMBIE PACUETHI.



O6wue ykazaHus K 8bINOJIHEHUIO pa6om

Ilepenq HayajaoM BBIMOJTHCHHS pa0OTBl BHHUMATEIBHO O3HAKOMBTECH C
WHCTPYKIIMEH, 3aJJaHueM K JJabopaTopHOii padoTe.

OTtuer odopMIIIeTCSA Ha JMCTAaX CO IITaMIIOM. B oTueT BIUIIUTE TeMy, IENb
paboThl, 00OpyJIOBaHHWE, TOPSIOK BBIMOJIHCHHS, pPAcuéThl W BBIBOA. llpwm
BBITIOJTHCHUH PaOOTHI CIICyHTe IPUBEICHHBIM ITYHKTaM IIJIaHa.

[To mepe BeImoOTHEHUS paOOTHI HEOOXOAUMO CHOPMYITUPOBATH BHIBO/I.

OTtuetsl oopMIIIIOTCS B KypHasie. Ha TUTYJIbHOM JIMCTE JODKHBI OBITH
yKa3aHbl: Ha3BaHHWE MpeaMeTa, Tpymma U GaMuiIus CTyAeHTa. THUTYJIBHBIN JICT
oopmisiercsa Ha popmare A4

IIpyumep obopMIICHHS THTVIBLHOTO JHCTA;

MuHHCTEpCTBO HayKHU U BhICHIEro oopasoBanusi PO
OI'BOY BO «bpsiHCKHI TOCYy1apCTBEHHbIN TEXHUYECKUN YHUBEPCUTET»
«[TonuTexHUYECKUN KOIJUIIEIIK»

KYPHAJI

71a00paTOPHBIX PadbOT MO yU4eOHOW AUCIUTUINHE
dusuka

CryneHr:

['pymma:

[Ipenonasarens:




Jlabopatoprast pabota Nel
IIposepka 3axkona boiist — Mapuorra
IeJ1b : OMBITHBIM ITyTEM YOEIUTHCS B IPaBUIIBHOCTU 3akoHa boitnst — Mapuorra.
Teopusi: 3akon boiing-MaproTra i1 H30TEPMUYECKOr0 POLIECCa, T.€.
mporiecca, MPOTEeKAroIIero Npy MocTosiHHOM Temneparype (T1=T2), sBisercs

YaCTHBIM CITy4aeM 0ObEIMHEHHOTO ra30BOr0 3aKOHA:
Vi =DV M_ P2
p1Vi=p2rV2 WK vz Vi
MOXHO CKa3aTh, 4TO JABJICHHUE JAHHOW MAcCChl ra3a MpU MOCTOSIHHOM TEMIIEpATYpe
W3MEHSIETCS 00paTHO TIPOTIOPITMOHATIBHO €r0 00BEMY.
OoopynoBanmue: 1. [Ipo3paunas TpyOKa ¢ KpaHOM.
2. MepHbIi IWITMHAP C BOAOH.
3. U3mepurenbHas nenta. 4. [ltarus.
HcnbITyeMplii 1a3 - BO3AYyX.
IHopsinok BbINOJIHEHUsI PA0OTHI:
CM.pHCYHOK.
1. U3meputs nimHy TpyOku, L (em)
2. VI3MepuTh BBICOTY cTOJ0a BOIBI B IWMHApPE, h1
(cm)
3. 3akpenuTs TpyOKy B ILITATHB.
4. OnycTUTh TPYOKY OTKPBITBIM KOHIIOM B IIMITHH]IP. =t
B TpyOKy 3aX0/IUT BOJa ¥ CKUMAET BO3LyX J0 TEX MOP,
TIOK2 €TO JIABJIICHUE HE CPABHUTCSI C BHEIIIHUM
aTMoc(hepHbIM J1aBIeHUEM .3aKpPBITh KPaH.
5.BbIHYTH TpYOKY M3 WIMH/IPA, KPaH HE OTKPHIBAT.
6.113MepuTh BEICOTY CTOJIOA BO/IBI B TpYOKe, N2 (cm)
7.OTKpBITh KPaH Y BBITYCTUTH BOY B IWJIMHJP.
8./larHbIe 3aMepOB 3aHECTH B TAOMHITY.
9.BeIaMCINTD UTMHY BO3IYIITHOTO CTOj10a B TpyOKe, L1 = L- h1(cm)
10.BprauciuTh JUTHMHY BO3MYIIHOTO CTOJI0OA B TpyOKe mocie cxkarus, Lo = L - h
(cm)
11. BBIMUCIHTH TUAPOCTATHYECKOE JABJICHUE BOIBI B TPYOKe, ps = P - §-ho,
(ITa),
rae p=103 Kr/M3-110THOCTB BOAIBI U [Ny] = M.
12.BeIuncianTh JaBICHUE BO3IyXa B TPyOKe mocie cxatus p2 = P1— P (Ia)
13.BbucinTh Ipou3BeACHUS OTHOLLIEHUH, P2 * L2=p1 - L1
14.3aHecTd pe3yIbTaThl BHIYMCIICHUN B TAOJHITY."

TaOmmia

I ITaBnenne IInnHa Beicora IlaBnen ITaBnenn

Ne| yma BO3IVXa croji0a |croi0a Bombll wue cronba | € Bo3avxa B
(0)01 TDV6KI/I aT]\/lO(‘th'pHOG BOIIbI B B TpV6R'P BOJIBI B TDV6Ke P 1 P2' L2,
BT | [, cm P1, ITa ATHE e, hz,cM | mpmamnpe ocJie Ly, MITa

h1,cm Pg,I1a CxaTHS MITa oM
P2, 11a
cM
101,3-108
Pacuersr:

BriBos:




JlabopaTtopHas pabota Ne2
ONPEJIEJIEHUE KOY®DOUIMEHTA JUHEMHOI' O PACILIMPEHUSA
TBEPJOI'O TEJIA
Iesb: onbITHBIM TyTEM ONPEIENUTH 3aBUCUMOCTD [JIMHBI CTEPKHS OT TEMIIEPATYPHI 1
BBIYUCIUTH KOI(PPUIMESHTHI JIMHEHHOTO PAaCIIMPEHUS IS CTAIN U JIATYHH.

Teopusi. C u3MeHeHHEM TEMIIEPATyphl TeIa €ro pa3Mepsl U3MeHs0TcA. TemioBoe
paclIupeHHe TBEPAbIX TN, Y KOTOPbIX HMEETCS IPEUMYILECTBO B OHOM U3MEHEHUH,
Xapakrepusyercs JTuHenHbM pacumpenreM 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 pacivpeHus moka3blBaeT, Ha KaKyro JI0JII0 CBOeH
nepBoHavyasibHOU JuinHbI TpU 0° C u3MensieTcs JuiHa tena npu HarpeBanuu Ha 1 K nim 1°C:

o = Al/(lo AT), wmm oL = Al/(lo At),
rae Al - mpupaiiieHue ITuHBL.

KoadduimenT nuHeitHOro paciimpeHust TREpAOTo TeJia MOKHO ONPEAETUTh OMBITHBIM
nyreM. [Ipubop, npegHazHaueHHbIN 1715 SKCHIepuMeHTa (puc. 1), MO3BOJISIET TPOU3BOIUTH OIBIT
C UHAUKATOPOM WJIM MUKPOMETPOM.

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

IMopsinok BbINOJIHEHHUS padOTHI.
Bapuanum |. ITpu0op ¢ M”HAUKATOPOM.

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. VI3amMepuTh TeMIepaTypy OKpYXKaroIlllero Bo3ryxa.

5. 3aMeputh HauainbHYIO AMUHY 11 TpyOKU MPU KOMHATHOW TeMIepaType, CUuTas
JUTMHOM paccTOsSTHUE OT LIEHTPa BUHTA 3 /IO JIEBOM CTOPOHBI CTOMKY 4. [IpUHATE 3Ty [UIHHY 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
YIHUPaATHCS B JIEBYIO CTOPOHY IUTacTUHKH (puc. 2). HaTspkeHue onpeaensercs HOBOPOTOM
CTPEJIKH MHANKATOPAa OTHOCUTENIBHO IIKajbl Ha 1—2 oboporTa.

7. IloBOpOTOM Hapy»KHOTO KOJIbIa-000/IKa HHIUKATOPa YCTAHOBUTH KOHEILl 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 CTpyel BBIXOAUTH Hap,
OTCUMUTATh 110 KPACHOM IlIKaJie MHIuKaTopa abcooTHoe ynHenue Tpyoku Al. Llena nenenus
mraibs! 0,01 MM.

1§ raEss

puc. 2

11. IIpunsate Temnepatypy Tpyoku pasroit 100° C.

12. Beraucnuth K03 GUIUEHT TUHEHHOTO PACIIUPEHUS.

13. CpaBHUTH MONyYEHHBIH pe3ynbTaT ¢ TAOIMYHBIM 3HaUeHUEM Kod(duiimenTa TMHEHHOTO
paclIMpeHus U cAeaaTh BbIBOJ.

14. Pe3ynbTaThl U3MEPEHU, BEIYMCICHUH 3amucaTh B TaOIMILY.

15. OTHOCUTENBHYIO OTPEIIHOCTD U3MEPEHUS] HAUTH JIFOOBIM U3 U3BECTHBIX CIIOCOOOB.




Bapuanm 1. TIpu6op ¢ mukpomeTpom (MHIUKATOP CHAT); 1—5. CM. «Ilopsiiok BBITTOJTHEHUS
paboTbl» BapuaHTa 1.
6. Usmeputh MukpomeTpoM paccrosare Al mo Hapy»KHBIM MOBEPXHOCTAM CHEPHIECKUX
BctaBok 10 (puc. 4) 1o mporyckaHus mapa.
7—=8. CM. «llopsanox BeinmoaHeHUs padoThD» BapuanTta |, . 8. 9.

9. Vismeputh MukpoMeTpoM pacctosinre ALno Hapy»KHBIM IIOBEPXHOCTAM BeTaBok 10 mociie Toro,
KaK U3 cBOOOIHOTO KOHIIA TPYOKH CTaHET CUIILHOM CTpYell BBIXOAUTH Map.
10. ITpunste Temnepatypy Tpyoku 100° C.
11. Beruncaute k03P PUIMEHT THHEHHOTO PACIIUPEHUS.
12. CpaBHUTH NOMTYYEHHBIH Pe3yIbTaT C TAOJMYHBIM 3HAYEHHEM K0d (-
purnmenTa nuneitHOTO pacmIMpeHHs U caeIaTh BBIBOI.

ie
~

-3 8 13. OTHOCUTENBHYIO TOTPEUTHOCTh U3MEPEHUS HAUTHU JIFOOBIM U3 U3BECTHBIX
B e as I >10CcO0O0B.
b = 541' 14. Pe3ynbTaThl K3MEPEHUH M BBIUMCICHUH 3alKCaTh B TaOJIUIIC.
puc. 4
Marep | HauanbHas Temmnepary Pa3nn Y amune Koad. Ortm.
Hai JUIMHA CTeP)KHSA, | pa CTepXKHS na HUE JIMH. HOTPEITHOCT
CTEPIKHS 10,M Haua Kone TEMIIC |CTCPIKHA, pacumupe b
Pacuersr:

Brison:



JlabGopaTtopHas pabota Ne3
ONPEJEJEHUE JJEKTPOJIBUXKYIIEN CUJIbI U BHYTPEHHEI'O
COMNPOTUBJIEHUA NCTOYHUKA DJEKTPUYECKON DJHEPTUN.

Iesb: coOpaTh IEKTPUUECKYIO LEMb I ONPEIEICHUS BHEIIHETO HAIPSHKEHUS U TOKA B
LIENH; UCTIO0JIb3Ys OIBITHBIE AaHHBIe onpenenuts JJIC 1 BHyTpeHHEee CONPOTUBICHHUE
UCTOYHUKA HJIEKTPUUYECKON SHEPTUH.

Teopus. /111 noaydeHus 3JI€KTPUYECKOI0 TOKA B IPOBOAHUKE 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
CUJION UCTOYHUKA TOKA &

E=IR+Ir

B CU BrIpaxaercs B BosbTax (B).
DNEKTPOABIKYIIYIO CUITy U BHYTPEHHEE COITPOTUBIICHNE CTOYHHUKA TOKA MOKHO
OTIPENIeIUTh SKCIIEPUMEHTAIIBHO.
OoopynoBanme. 1. McTouHuK 351eKTpUYECKON SHEPTUU. 2.
Peocrat Ha 6—10 Om. 3. Amriepmerp. 4. Boiasrmerp. 5. Kimou.
6. CoenmMHUTENLHBIC TIPOBO/IA.

HOpﬂ}IOK BbINNOJIHCHUSA paﬁoTbI.

1 OmpenenuTs LieHY €IEHUS IIKATbI P
M3MEpPUTENTbHBIX TPUOOPOB.

2. COCTaBUTB JIEKTPUIECKYIO TIETIh 110 CXEME,
M300paKEHHOM Ha PUCYHKE.

3. Iocne mpoBepKH IeTH MpenoaBaTeIeM A

3aMKHYTb KJIIOY U, TI0JIb3YSICh PEOCTATOM, YCTAHOBUTH
CUJLY TOKa, COOTBETCTBYIOLIYIO HECKOJIBKUM JIETICHUSAM
mIKassl amrepmerpa. CHITh TOKa3aHUs BOJIbTMETPA U
aMIIepMeTpa.

4. OnbIT NOBTOPUTH 2—3 pa3a, U3MEHsISI COPOTUBIICHHUE 1IETIN TPH TOMOILN
peocrara.

5. Pe3ynbraThl u3MepeHuil noacTaBuTh B ypaBHeHue &= U+ It u, pemas cuctemMsl
YpaBHEHUN:

E=Ur+ l1r E=Uz+ lor E=Usz+ lar
E=Ux+ lor E=Us+ lar E=Ur+ I1r
ONPEACINTH T, a 3aTeM &.
6. Beruncnuth cpeHre 3Ha4YeHNsT HAlJCHHBIX BEJTUYUH T cp, Ecp.
7. OnpenenuTh OTHOCUTENBHYIO IMMOTPEITHOCTh METOIOM CPEIHETO
apupMETHIECKOTO.
8. Pe3ynbTaThl M3MEepeHUI U BBHIUMCICHUH 3amicaTh B TaOJIUIIE.



No Cuna Toka B Hanpsoxenue na C) Buyrtpennee
ombiTa | LEIu, BHEIIHEH 1IeIIH, JC CornpoTtuBiieH
I, A U,B EB ue,

Pacuertsr:

BruiBox:




JlaGopatopHas padota Ned

OINPEAEJIEHUE YJAEJbBHOI'O COITPOTUBJIEHUSA

ITPOBO/ITHUKA

ge.m): C06paTB SJICKTPHUYECKYIO LCIIb JJI OIPCACIICHNA HAIIPSAXKCHHA U TOKAa Ha Y4aCTKE
LCIu; ONMpPCACIIUTb JJIMHY U AUaMCTP IIPOBOJHHUKA U BBIYUCIIUTL YICIBbHOC COIIPOTUBIICHHUC

MIPOBOHMKA, UCIIOJIb3YS ONBITHBIE JaHHbIE.
Teopusi. OCHOBHOH JIEKTPUUYECKON XapaKTEPUCTUKON MPOBOIHUKA SIBJISAECTCS

COIIPOTHUBJICHUC l. Z[J'IH MCTAJINIMYECKOr'o IIPpOBOAHUKA, COIIPOTUBJIICHUE R IpsAMO-
L

ik

i
M1

¢

puc
.1 c.2

HPOMOPLUUOHATBHO ero JUTHHE | 1 00paTHO MPOMOPIUOHATIBHO IUIOIMIAIN MOIIEPEYHOTO
ceuenns S/R = pl/S, rue p - yaenbpHoe conpoTuBieHre(BbIpaxaeTcss B OM M), OHO BbIpaXKaeT
3aBUCUMOCTb COIIPOTHBIICHUS OT MaTepuaia NpOBOJAHUKA, TOKa3bIBAET, KAKUM COMPOTUBIECHUEM

06J1a1aeT MPOBOJHMK JUTMHOM 1M M Moo cevenus 1m?
p=RS/I

B kauecTtBe HCCICAYEMOTI'0O MaTeprajia MOKHO HCIIOJIb30BATh O6MOTKy pcocTraTa Ha 6B

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

IMopsinok BbInoHeHus padoThl. 1. /{11t n3MepeHus AMHBI TPOBOJIOKH HEOOXOIUMO

u3MepuTh quamerp D kepamuueckoro muiauHApa peoctaTa v MOJICYUTATh YHUCIIO BUTKOB Ha HEM
n. JInuna nmpoBosioku onpenensercs no popmyie | = Dn

2. JIns onpesesneHus mionaau " "monepeyHoro ceueHus poBOJIOKH HEOOXOIMMO 3HATh €€
nuaMeTp. [ aToro cieayeTr n3MepuTh IITaHTeHIMPKYJIEM JTMHY 00MOTKH peoctaTa L (puc. 1);
3Has YUCIIO BUTKOB II, ONpeAeuTh quaMeTp npoBoioku d (d=L/n) u miomanp nonepeyHoro
ceyenns S (S=nd?/4).

3. Pe3ynbpTarhl n3MepeHuil 1 BBIYUCIICHUH 3amcarh B Ta0JIHUILy.

4. CocTaBuTh 1M MO CXeMe, N300pakKeHHOH Ha puc. 2.
5. Tlocne mpoBepkH mpernogaBaTeNel memnb 3aMKHYTh,

:: e M3MEPHUTH CUITY TOKA B PEOCTATE U
HarnpsDKeHWe Ha HeM (KOT/ja peocTaT MOJTHOCTBIO BBEJICH B
tens). [Toas3ysacs popmyroit 3akora Oma, onpeaenuts R : R=U/I.
6. YuuTbIBasi, 4TO IPOBOJ] PEOCTAaTa U3TOTOBJIEH U3 HUXPOMA,
CpaBHUTL PC3YyJIbTAT OIIbITA C Ta6JII/I‘-IHI>IM SHAYCHUECM YIACIILEHOT'O
" COIIPOTUBJICHUA HUXPOMA U ONNPCACIINTE OTHOCUTCIIBHYIO

o¢
oo

MOrpCIIHOCTD.



puc.

Hnvuna Junamer ILnomane Cuna Harmpsoxe CormpoTtusie YnaenwHOE
MPOBO/Ia, | P MPOBO/IA, MorepeyH TOKa, HUE, nue R, Om COIPOTHUBIICH
1, d, A U B ne
M M CCUCHHS, p, OM'M
Pacuersr:

BriBon:




JlabopaTtopnast pabota Ne7
OnpeneneHne yCKOPeHHsI CBOOOHOTO MAeHUsI MATEMATHYECKOT0 MasiTHHKA

He.ﬂb: OIIPECACIINTh 3aBUCUMOCTD II€pHUOaa KoJIEOAHHMH MaTeMaTUYeCKOI0 MasTHHUKA OT JJINHBI 1
BbBIYUCIIUTh YCKOPCHUC CB06OI[HOI‘ 0 MaJICHUs, UCITOJIb3YA OIIBITHBIC JaHHBIC.

MaTemMaTHYeCKUM MasiTHUKOM Ha3bIBaCTCS MaTepHaIbHAs TOYKA, MIOBEIIICHHAS Ha HEBECOMOM M
HEPaACTSHKUMON HUTH. MOJENbIO0 MOXKET CIIY’KUTh TSKEJIBIN IIAPUK, pa3Mepbl KOTOPOIro BeECbMa MaJlbl 110
CPaBHEHHIO C JUIMHOM HUTH, HAa KOTOPOHM OH IOJIBEIICH (HECPABHUMBI C PACCTOSSHHEM OT LIEHTPA THKECTH
JIO TOYKH TIOJIBECA).

Yuensle l"amzmeﬁ, HBIOTOH, beccens u APYrue€ yCTaHOBUJIN CIICAYIOIIUC 3aKOHbI KoJeOaHus
MATEMAaTHUYCCKOIro MassiTHHUKA:

1. Ilepuox xonebaHus MaTeMaTHUECKOTO MasiTHUKA HE 3aBUCUT OT MacChl MasiTHUKA U OT aMILTUTY/IbI,
€CJIM YTOJl pa3Maxa He MpEeBbIaeT 6°.

2. [lepuop xonebaHuss MAaTEMaTUYECKOTO MasiTHUKA MIPSIMO MPOIOPLIMOHANIEH KBaAPAaTHOMY KOPHIO U3
JUTHHBI MasiTHUKA | 1 00paTHO MPOIMOPIIHOHANICH KBAJAPATHOMY KOPHIO M3 YCKOPEHHS CBOOOTHOTO
nageHus g.

Ha ocHOBaHMS 3THX 3aKOHOB MOXHO Hamucath (GopMyIty i Ieproa KoJIeOaHHiA:

T =27 |—,cex

g

OdbopynoBanmue:
1. llratuB ¢ gepxkarenemM.
2. .Ilapuk, moaBemeHHBIH HA HUTHU JIWHON OKoJO 1 M.
3. IIpoO6ka.
4. .M3meputenbHas JIEHTa WM METPOBas JTUHEHKA.
5. ..IllTaHreHuUpKYyib.
6. CekyHnaomep.

IHopsinok npoBeneHust padoThI:
1. IlocTaBuTh MITAaTUB HA Kpail cTONA, KaK IOKa3aHO Ha pUC.
2. 3axaThb HUTh MasATHUKA 32 CBOOOJHBIM KOHEI MEXAY JBYMS

2 MOJOBUHKAMHU pa3pe3aHHOM mormojaM NpoOKH B JeprKaTese MTaTUuBa.
3. I3MepuTh Npu NOMOUIIY MITAHTEHIUPKYJISA AUAMETP MIapUKa, HAUTH
. panuyc mapuka. 3MepuTh npu NOMOIIY JUHENKHU JUIMHY HUTH. HaliTu anuny
MasiTHUKa (JJIMHA MasTHUKA CUYUTAETCA OT HUKHEro Kpas mpoOKu 10 IeHTpa
TSOKECTH IIapuKa).

4. OTKIOHUTH WIAapUK HAa HeOonbmon yroa (10°) u oTHyCTUTD.

5. Ilo cexynnomepy onpenenuTs BpeMs {, 3a KOTOpoe MasiTHUK COBEPIIUII
n MOJHBIX KoJieOanuil (Hanpumep 20).

6. BeluncIuTh mepuo1 MOJTHOTO KoJieOaHUs MasTHUKA:

t
T=-
n



No Jaun Yucno Bpewms [Tepuo Yckope OTHOCH-
OIIBITA Ha MMOJTHBIX IMOJIHBIX Jl TIOJIHOTO HHE TelIbHAs
MasiT- | KojiebaHUil | KoysieOaHuil | KojaebaHus | CBOOOIHOIO norpeii-
HHKA, n t, c T, c najgeHus g, HOCTBE 0,%
| m m/c?
Pacuetsr:

Brison;:




JlabopaTtopHas paborta Ne8

OIIPEAEJIEHUE KOO®PUIIUEHTA INPEJIOMJVIEHUSA CTEKJIA
Iesb: mocTpouts yriibl MajeH s U MPEIOMIICHUsT CBETOBOTO JIy4a, U3 TIOTYYEHHBIX TOCTPOCHHUI
BBIPA3UTh CUHYCBI 3THX YIJIOB Y€pPe3 OTPE3KU U BBIYUCIUTH I0KA3ATEIb IIPEJIOMIICHUS CTEKIIA.

Teopus. Ipu nepexoze cBeta U3 0HOMN CPEMIbl B APYTYIO MPOUCXOUT MPENOMIEHHE JIyuel - H3MEHSETCs
HampaBJIeHUE PACIPOCTPAHEHUS CBETA. JTO SIBICHUE OOBSICHACTCS TEM, YTO B PAa3IMUHBIX CPeAax CKOPOCTh CBETa
pa3nauyHa.

OTHoOLIEHNE CKOPOCTH CBETa ¢, B BaKyyMe K CKOPOCTH O CBETa B JAHHOW Cpele Ha3bIBAECTCS aOCOJIFOTHBIM
MTOKa3aTeNeM IIPEJIOMIICHHS 7 OTall CPENBI:

n=ch
W3 nanHoli (hopMyIIBI JIETKO MOXKHO TONYYUTh JPYTYIO, CBA3BIBAIOIIYIO 71 C YTIIaMHU NaJleHHs 0. U IPETOMIICHHUS

n = sino/sinf}

DTO - BTOPOY 3aKOH MPEJIOMJICHUS CBETA.
Taxum 00pa3om, 17151 BBIYUCIEHUS 71 TOCTATOYHO U3MEPUTH JiBa yIiia - o U 3 .
Tak xak ckopocTh cBeTa B Bo3ayxe cocraBisier 99,9% ckopocTH cBeTa B BaKyyme, TO BO MHOTHX . CIyJasx, HE
TpeOYIOLUIMX OYEeHb OOJIBIION TOYHOCTH, MOXKHO 3a aOCOJIIOTHBIN MOKa3aTelb MPEJIOMIICHHUS Cpelbl MPUHATH e
MoKa3arteib NPeIoMIICHHS, U3MEPEHHBIN IIPH NIEPEX0Ae, Jyda B JAHHYIO CpeAy U3 BO3AyXa.

O6opyposanue. 1. [lnactuna c mapamnenbHbIMU rpadsmu 2. [Ipodka ¢ 6ynaBkamu 3. UHCThINM TUCT
oymaru 4. Jluct kaptoHa 5. TpeyronbHuK.

Iopsinok npoBeaeHusi padoThI

1. Ha cepenmuHy nucra OyMard IMOJIOKUTH IUIalIMs IUIACTUHKY. PacmomoxuTbes Tak, 4ToOBI TIJia3
HaXOJWJICS Ha yPOBHE IJIACTUHKH.

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

3. Cmotpeth Ha OynaBKy A uyepe3 IUIACTHHKY; MEAJICHHO MMOBOPAaYMBATh IJIACTHUHKY, [TIOKA BEPXHS 4acThb
OyJIaBKM M BUJMMAs Y€pe3 CTEKIIO €€ HIKHSS YacTh Pa3oiIyTcsl Ha BO3MOXKHO OOJIbLIee PAcCTOsIHUE.

4. Brosioth OynaBku. B, C, D; mecTa [yis HUX BBIOpaTh Tak, 4TOOBI BUJUMbBIC Yepe3 IUIACTUHKY HUXKHHUE
YyacTu OyJIaBOK Ka3alIHCh PACIIONIOKEHHBIMU Ha OJJHOM MPSIMOH (PUCYHOK).

5. ObBecTH ouepTaHMs TUIACTUHKU KapaHIAIIOM, BBIHYTh OyJaBKH M OTMETHUTH (TOYKaAMH W OyKBaMH) MX
MIOJIOKEHUSI.

6. Cuarp iactuky. [Ipoueptuts, muanu BE, EF, DF, nponomxuts EF no xpas nucra.

7. Uepes TouKy E MpOBECTH MPSAMYIO IO MIPSIMBIM YIJIOM K IIEPEIHEN I'PaHHU IIJIaCTUHKH, BAOJb ITOU
PSAMOM OTJIIOXKUTH paBHbIe 0Tpe3ku EM u EP (oScm).

8. 3 touek M u P omycruts neprnenukyisipel Ha BE (MN) u EF (OP). B
MOJTY4EHHBIX NPSAMOYTOJBHBIX TpeyrosubHukax yroix MEN - a (yron

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

9. Uzmeputs B TpeyrompHukax EMN u EPO mnpoTuBOsIeXKalIMe yriam
au B xarersl MN u OP (rumoreny3st EM U EP paBHBI 10 TIOCTPOCHHIO).

10. Tlo pe3symprataM H3MEPEHWH, TMONB3YACH BTOPHIM 3aKOHOM
MPEJIOMIJICHUSI CBETA, BBIYUCIUTH CKOMBIN KOI(DPHUIMEHT PETOMIICHHS CTEeKIIa
n:

n=MN/OP




11. IloBTOpUTH ONBIT, U3MEHUB BEIMYMHY yriia naaeHus nyda BE; HaliTu cpemHee 3HaueHue
ko3 puLImeHTa IPETOMIICHHUS CTEKIa
12. 3anecTr pe3yNnbTaThl U3MEPEHUH U BHIYHUCICHUH B TAOJIUILY:

No OTtHOCHT.

MN, MM OP, MM n Nep.
P 0

OTBITa MOTPETTHOCTS O, Yo

13. OmpenenuTb aOCOMIOTHYIO M OTHOCHTENIBHYIO IOTPEHIHOCTH CIOCOOOM OLEHKH pe3yJIbTaToB
HM3MEPEHUN:

& = An/nyzy = A(MN)/MN + A(OP)/OP;
A(MN) = Imm; AOP = Imm.
A = An/Nysy = 1/MN + 1/0P;
An =8 Nusw; N = Nysy = An,

rae N - JeHCTBUTENBHOE 3HAYCHUE U3MEPSIEMOM BETUYMHBI.

an - An < nT < an + AH

Pacuertsr:

BriBox:



OINIPEJEJEHUE I'NTABHOI'O ®OKYCHOI'O PACCTOSIHUS U ONTUYECKOM CUJ1bl JIMH3HI.
esib: moyYnTh 4€TKOE YBEIUYCHHOE, YMEHBIIIEHHOE M PaBHOE N300paKeHHsI peIMeTa Ha
JKpaHe U U3MEPUB PACCTOSHUS OT JIMH3BI JI0 TIPEeIMeTa U 10 U300paKeHUsl, BEIYUCIUTH (POKYCHOE
paccTosiHuEe U ONTUYECKYIO CUJTY JIMH3BI.
Teopus. ['maBHbIM (HOKYCHBIM PACCTOSHUEM JIMH3bI HA3BIBACTCS PACCTOSIHUE OT OMTHYECKOT'O IIEHTpPa

JlaGoparopHas paboTta Ne9

JIMH3BI 70 ee TI1aBHOTO (okyca. Onrudeckas cria TuH3bI D ecTh BenmunHa, 06paTHas OKyCHOMY PacCTOSHHIO:

D=1/F.
Onruueckas cuja XapPaKTCpU3yeCT MPECIOMIIAIOITYTO CIIOCOOHOCTE JIMH3EI U BBIPA’XKacTCA B JUONITPHUAX.

3al AITPp NpUHATA ONITUYCCKAd CHJia JIMH3LI, (I)OKYCHOG paccTodaHuc KOTOpOﬁ paBHO 1 M. OnTuyeckas cuia

BOTHYTHIX JIMH3 OTPULIATENbHA.
['maBHOE okycHOE paccTosiHue F, paccTosiHUE OT ONTUYECKOTO [IEHTpa JIMH3BI 10 peaMeTa d u 10 ero

u3o0pakenus T cs3anbl popmynoit

1/F= 1/d+1/f
['maBHOE (POKYCHOE PACCTOSHHE U ONTHYECKYIO CHITY JIMH3BI MOXKHO OIPEICIUTD OMBITHBIM ITyTEM.

Oo6opynoBanue.l. /IBosSKOBBIMYKIas JIMH3A. 2. DJIEKTpUUECKAs JJAMITOYKa Ha MOJCTABKE C KOJIMTAYKOM 3.

W cTOYHUK 3JIEKTPUYECKOM 3HEPTUU IS JJIEKTPUUYECKOM TaMiouku. 4. Dkpad. 5. MeTpoBas J1uHeWKa. 6.

CoenunutenbHble mpooaa 7. Kooy

-
FTIT]IIIY[YHIUHV'vvvL[ITYT]I‘IIY[IYI]IHHHvlyerYIHTTT‘(III HYJ

IHopsinok BbINOIHEHHS PA0OTHI.
1.PacnonoXuTh HCTOUHUK CBETA, JTUH3Y U 3KpaH BIOJb METPOBOM JTMHEWKH, Kak [MOKa3aHo Ha puc. 1.

2. IInaBHO mepeaBUras JIMH3Y, HOIYyYUTh HA KPaHEe YeTKOE H300paKeHUe IPOPE3N B KOJITAuKe

3. Bo Bcex Tpex ciyuasix u3Meputh paccrosiHue d u f .
4. Ilpon3Bo/st MOACTAHOBKY N3MEPEHHBIX BEJIMUUH B (JOPMYITy TOHKOH JIMH3bI, OIPEIEIIUTD TIIaBHOE

puc. 1

(bokycHOe pacCTosiHUE, a 3aTEM U ONITUYECKYIO CHITY JTHH3BL.
5. Pe3ynbTaThl U3MEpEHUH U BHIYMCIICHH, 3aMTUCaTh B TAOIUILY.

OtHoc
Paccr. ot Paccr. I'maBH OnTud. Cp. 3Hau.
Ne UzobpaxeHn uT,
- ImpeaM. 10 | oT u300p. 1o | oe pokycH. CHJIa TUH3BI omnrt. cuibl Dep,
OIIBITa e MIOTPEIIH.
nn3e d, M munusel, f M| pacer., Fum D, norp JUITP %
0
1 YBenuueHH
2 (0]
YMeHblIeHHOE
3
PaBHOE

Pacuetnr:

BriBon:

7. OmnpenenuTh aOCOMIOTHYIO U OTHOCHTEIBHYIO TIOTPEUTHOCTH U3MEPEHHI




JlabopaTtopHnas pabota Nel(Q
ONPEJIEJIEHUE JJJINHBbI CBETOBOM BOJIHBI C TOMOIIbIO TU®PAKIIMOHHON
PEHIETKHN.
Heﬂb: BBIYHUCIIUTDE JJINMHY CBETOBOM BOJIHBI U OIIPEACIUTh I'PAHULBI BUAUMOI'O U3TTyUYCHUS.

Teopus. [MapasiensHblii y40K CBETA, TPOXO/ Yepe3 AU(PAKIUOHHYIO PEIIETKY, BCIEACTBHE
TU(PaKLIUK 32 PEIIETKON, paCIPOCTPAHAETCS 110 BCEBO3MOXKHBIM HANPaBJICHUSM H UHTEphEpUpyeT.
Ha skpane, yCTaHOBJIEHHOM Ha IIyTH UHTEP(EPUPYIOLIETO CBETa, MOYKHO HaOIH01aTh
UHTEPPEPEHIIMOHHYIO KapTUHY. MaKCUMyMbI CBeTa HaOIIOIAI0TCS B TOUKAX dKpaHa, JJIsl KOTOPBIX
BBINOJIHAETCS YCIIOBHE

A =n), @

rzae A - pa3HOCTb XOJa BOJIH; A - JUIMHA CBETOBOM BOJIHBI; N-HOMEp MakcuMyMa. LleHTpanbHbIii
MaKCHMYM Ha3bIBaIOT HYJEBbIM; A1 Hero A=0. CreBa 1 cpaBa OT HETO pacrojaratoTcs MakKCHUMYMBI
BBICUIMX MOPSIIKOB.

VYcnoBue BO3HUKHOBEHUSI MakcuMyMma (1) MOKHO 3anucaTh MHAYe:
nl = dsing (puc. 1). 3gech d - mepuoa quGpaKkIHOHHON PEIICTKH,

AU@paKyuoLHoR Jxpan
pewemxa

puc. 1

¢ - YroJ, o KOTOPbIM BHJIEH CBETOBOW MakcuMyM (yrou audpakiun). Tak Kak yriasl Tudpaxiuy,

KaK MPaBHIIO, MaJIbI, TO JUISl HUX MOXKHO TIPUHATH SIN @ = 19 @, a tg ¢ = a/b (puc. 1). [Toatomy
nl = da/b. 2

B nannoii pabore hopmyiy (2) HCHOMB3YIOT JIJIsi BEIYUCICHUS ITTHHBI CBETOBOW BOJIHBI. AHAJN3
¢dopmysl (1) moka3bIBaeT, YTO MOJIOKEHUE CBETOBBIX MAKCUMYMOB 3aBHCHUT OT JITMHBI BOJIHBI
MOHOXPOMAaTHUYECKOI'0 CBETA: YeM OO0JIbIlIE AJIMHA BOJIHBI, TEM JlajbIlle MAKCHUMYM OT HYJIEBOTO.

Benblit cBeT Mo cocTaBy - cioxkHbIN. HyneBoit MakcuMyM Ui Hero - 6emast mojioca, a MaKCUMyMBI
BBICILIMX MOPSIIKOB MPEACTABISAIOT CO00M HAOOp CEMU LIBETHBIX MOJIOC, COBOKYITHOCTh KOTOPBIX

Ha3bIBAIOT CIEKTPOM cooTBeTcTBeHHO |; Il,... mopsiaka (puc. 2).
X ox @0 @ K @ «x
TRV T T
I I I
puc. 2
[omyunTs AMPPAKIUOHHBINA CIEKTP MOXKHO, UCHOIB3Ys IPUOOD I ONpEIEICHUS ATUHbBI
cBeToBo# BotHBI (puc. 3). [Ipubop coctout u3 O6pycka 1 co mkanoit. Buu3y Opycka ykperieH
cTep>keHb 2. Ero BCTaBIIAIOT B OTBEPCTHUE MOACTABKU OT MOABEMHOIO CTOJIMKA. BpyCcOK 3aKkperuisor
MOJT pa3HBIMHU YTJIAMH ¢ IOMOIIBI0 BUHTA 3. Boibs Opycka B OOKOBBIX Ma3ax €ro MOXeT,
nepemMenaThes Moa3yHok 4 ¢ sxkpanoM 5. K KoHIly Opycka npuKpernieHa paMka 0, B KOTOPYIO
BCTABISIIOT JU(PAKIIHOHHYIO PEIIETKY.
K koHIy Opycka npukpernseHa paMka 6, B KOTOPYIO BCTaBISIOT TU(PAKIIMOHHYIO PEIIETKY.




puc. 3

OﬁopyszaHHe. 1. [TpuGop ju1st onipeesieHnsl IJTMHBI CBETOBOM BOJHEIL. 2. [loacTaBka miis
npubdopa. 3. JIludpakunonnas pemerka. 4. Jlammna ¢ mpsiMoii HUTBIO HaKajla B MATPOHE CO ITHYPOM U
BUJIKOH (001I1ast A71sl BCEX yualuxcs).

IHopsinok BbINOJIHEHUS PA0OTHI.

1. CoOpatp ycTaHOBKY, H300paskeHHYIO Ha pHC. 3.

2. YCTaHOBUTH Ha JIEMOHCTPAILIMOHHOM CTOJIE JIAMITY U BKJIIOUHUTH €€.

3. CMoTps uepe3 TupakIUOHHYIO PEIIETKY, HAIPAaBUTh MPHOOp HA JIaMITy TaK, YTOOBI Yepe3 OKHO
9KpaHa npudopa ObL1a BUAHA HUTh JAMIIBI.

4. DxpaH npubopa yCTaHOBUTH HAa BO3MOXKHO OOJIBIIIEM PACCTOSHUH OT AU(PPAKIIUOHHON PEIIeTKH
U MOJIy4UTh Ha HEM 4YeTKoe u3o0paxenue crnekrpos | u Il mopsakos.

5. M3mepuTsh 1o mkasie Opycka ycTaHOBKH pacctosiaue «b» oT akpaHa npudopa a0
JU(PPAaKLUOHHOM PELIeTKH.

6. Onpexnenutsb paccTosiHue OT HyJeBoro aeneHus (0) MKaIbl SKpaHa 10 CepeIHBI (PHOIETOBOM
MOJIOCHI KaK CJIE€BA «ax», TaK U CIPaBa «@p» /Ul CIEKTPoB | mopsiyika (puc. 4) U BBIYUCIUTD CpeaHEe
3HAYCHUE Acp.

7. OnbIT MOBTOPHUTH co criekTpoM |l mopsiaka.

8. Takwue e U3MEpEeHNs BBITOIHUTD U JIJISI KPACHBIX MOJIOC AU(PAKIIMOHHOTO CIIEKTpa.

9. Beruucnuts no Gopmyne (2) yinHy BOJIHBI (pHOJIETOBOrO cBeTa Juid ciekTpos | u |l mopsakos,
JUIMHY BOJIHBI KpacHoro ceeta | u |l mopsinkoB.

10. Pe3ynbTaThl M3MEPEHNH ¥ BRIYUCIICHHA 3aIMCaTh B TAOIHUITY.

Tabimna
Bunumeie
§ E g( T aHII[/II_[LI Bunumzre

= =g E © = P IPaHMIIBI JlnvHa CBETOBOM
Al g2 g = o ¥ Z CriexTpa
Elox ] & SE=E CIEKTpa KPacHOTO BOJIHBI
S|l =595 B Z o T ¢dbuoneToBoro
ol &= ® 5 o cBera
ol O g § ¥ © 9 g cBeTa
SlE28 g 5 &=
o S o Q v & < /M jes) < M = s

o, xR ] ~ o, = E ~ < .k jas = o = -
T €8 5| YSF | 2Z B2 252 BEisEo2iEs,E

Eq = "g oéoc‘ogfosoeogfzgé\-?&g?g

=4 S 3 o S S o 4= § g

Pacuetsr:

BreBon:



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