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MNOACHUTEJIBHASA 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. BeimosHeHne mabopaTOpHBIX pPabOT HANpaBIEHO Ha
JOCTHKEHUE CIEAYIONINX LeJIeH:

- (hpopmupoBaHKE HABBIKOB U3MEPEHUsT (PU3UNUECKUX BEJIMUMH U IPABUIBHOTO
MIPEICTaBIICHUS PE3YIbTATOB U3MEPEHUS,

- OBJIa/ICHHE MPAKTUUYECKUMU HaBbIKAMU MTPOBEACHUS UCCIIEI0BAHUH,
MeToJlaMHi 00pabOTKHM U aHAIKM3a PEe3yJbTaTOB U3MEPEHUH,

- 3HAKOMCTBO C METOJIJaMU UCCJIE0BAHMS OCHOBHBIX 3aKOHOMEPHOCTEH
buzukwy,

- OIIBITHOE OOOCHOBAHUE, U3y4YaeMbIX (PU3MUECKHUX SBIICHUU.

Brinonnenue 1abopaTopHbIX pabOT MPU3BAHO CIIOCOOCTBOBATH 3aKPETLICHUIO
TEOPETUYECKUX 3HAHUN, (HOPMHPOBAHUIO YMEHUN M CHOCOOOB JEHUCTBUN dYepes
CaMOCTOATENBHYIO JEATEIbHOCTh CTYJIEHTOB. Benymen IUIakTHUYEeCKOM LEIbIO
PAKTUYECKUX 3aHITHH SBIIACTCS dbopmupoBanue PAKTUYECKUX
(nmpodeccuoHaNbHBIX) YMEHMA — BBINOJHEHUE ONPENCIEHHBIX JCHCTBUM,
onepauuii. OcHOBHasg 3ajqaya JabOpPaTOpPHBIX pabOT - HAYYUTh CTYJIEHTOB
IPUMEHATh TEOPETUUECKUE 3HAHUS B PAKTUYECKUX CUTYALIHSIX.

Brinmonuenuto nabopaTopHOl pabOThl Ha YpOKE MPEAIIECTBYET MPOBEpKa
3HAHUM CTYICHTOB, UX TEOPETUYECKON TOTOBHOCTH K BBITIOJHEHHUIO TaOOPaTOPHOM.

B pesynbrare ocBoeHHs Y4eOHOW IUCIUIUIMHBI OOYYAIOIIMICS JTOJDKEH
3HATh:

® CMBICHT (PU3NYECKUX TTOHSITHI;

® CMBICHT (PU3UYECKUX BEIUYHH;

® CMBICI (PU3UUYECKUX 3aKOHOB.

CtpykTtypa ® coaepxkaHue abopaTOpHBIX pabOT BKIOYAeT B ceOs
CIENYIONINE OJIEMEHTHI: TEeMa, IeJb BBIMOJIHEHUS paboThl, 000pYyIOBaHUE,
METOJIMYECKHUE YKa3aHUSl MO BBIMOJIHEHHUIO PabOThI, KOHTPOJIbHBIE BOIpPOCHL. [lo
KKJ0M paboTe HE00X0auMO O(POPMHUTH OTYET B COOTBETCTBUU C TPEOOBAHUSIMHU,
CEJIaTh BBIBOJBI, OTBETUTh HA KOHTPOJIbHBIE BONPOCHL.. OTYET O BBINOJIHEHHOU
paboTe MmpeacTaBiIsIeTCsl CTYACHTOM IMPENoAaBaTesto s npoBepku. OTYeT MOXKET
OBITh MPEACTaBJICH KaK B MMCbMEHHOM, TaK U I€YaTHOM BH/JIE.

JUIs yCHEIIHOrO BHINOJIHEHUS JIaOOPaTOPHBIX paboT oOydaronuecs: 00s3aHbl
O3HAKOMUTBCS C OPSAAKOM HMX MPOBENCHUS U U3YyYUTh COOTBETCTBYIOIINE PA3IEIIbl
TEOPETHYECKOTO Kypca.

OOyuaromuecss JOJDKHBI YETKO TMPEACTaBIATh 3a/1ady, YMETh MPOBOAUTH
HEO0OXOIUMBIE PACUETHI.



O6wue yKka3aHus K 8bIN0O/IHEHUI0 pa6om

[lepen ©HauamoM BBIOJHEHUS pPAaOOTHl BHUMATEIHHO O3HAKOMBTECH C
WHCTPYKIIMEH, 3aIaHUEM K JTaOopaTopHOM paboTe.

OTtuer odopmisieTcss Ha TUCTaX CO MITaMIIOM. B oTueT BOUIIKUTE TeMy, IETb
paboThl, 00OpyAOBaHME, NOPSAJOK BBIIOJIHEHUS, pPacu€Tel W BbIBOA. llpum
BBITMIOJTHEHUH PabOTHI ClIeyiTe MPUBEICHHBIM ITyHKTaM TIJIaHa.

1o Mepe BbInonHEHUs pabOThl HEOOXOIUMO CHOPMYIUPOBATH BBHIBO/I.

Otuetsl odopmisrOTCS B KypHase. Ha TUTynbHOM JMCTE IOMKHBI OBITH
yKa3aHbl: Ha3BaHHWE MpEAMETa, Tpynmna u GamMuwins CTyAeHTa. TUTYIbHBIA JUCT
odopmisierca Ha popmate A4

[Tpumep opopMiIeHHS TUTYIHHOTO JTUCTA:

MuHucTepcTBO HayKu U BbIciiero oopasoanusi PO
OI'BOY BO «bpsiHCKHI TOCYIapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
«IlonuTeXHNYECKUI KOJUIEIK

KYPHAJI

Ja00paTOpHBIX PadOT MO yUeOHON TUCIIUTUIMHE
Dusuka

CryneHr:

['pymma:

[IpenonaBarens:




Hesb : OMBITHBIM ITyTEM YOESIUTHCS B MPAaBUIBHOCTH 3aKoHa boitns — Mapuorra.

JlabopartopHast pabota Nel
IIpoBepka 3axona boiiiss — Mapuorra

Teopus: 3akon boia-MapuoTTa s H30TEPMUYECKOTrO MPOLECCa, T.€.
npoliecca, MPOTEKAIOLIEro NpH NOCTOSTHHOM TemniepaType (T1=T2), sBisiercs
YaCTHBIM CITy4aeM OOBEJUHEHHOTIO [a30BOr0 3aKOHA:

p1Vi=p2

P1
Vo mm —=
V2

P2

Vi

MoXHO cKa3aTh, YTO AABICHUE JAHHOW MACCHI ra3a IpU MOCTOSHHOW TEMIIEPATYPE
U3MEHSIETCSI 00OpATHO MPOIOPIIUOHAIBHO €ro 00BEMY.

Oo6opynoBanme: 1. [Ipo3paynas TpyOka ¢ KpaHOM.

2. MepHblii IUTAHAP C BOJOM.

3. U3meputenbHas nenta. 4. [ltatus.

HcnibiTyemslii ras - BO3ayX.

Iopsinok BbINOJIHEHNs padoTHI:

CM.pUCYyHOK.

1. I3meputs uuHy TpyOku, L (em)

2. IaMeputh BBICOTY CTOJNI0A BOIBI B IMUIMHIpPE, N1
(cm)

3. 3aKkpenuTh TpyOKY B ILITATUB.

4. OImycCTUTh TPYOKY OTKPBITHIM KOHIIOM B LIMJTUH/P.

B TpyOKy 3ax0auT BOJIa U CKUMAET BO3IYX JI0 TEX TOP,
MIOKa €T0 JIaBJICHHE HE CPABHUTCSI C BHEIIIHUM
aTMOc(hepHBIM JaBJICHUEM .3aKPbITh KpaH.

5.BbIHyYTH TPYOKY U3 HMIIMHIIPA, KPaH HE OTKPHIBATS.

6.113MepHTh BBICOTY CTOJI0a BOJIBI B TPYOKe, h2 (eMm)
7.0OTKpBITh KpaH U BBITYCTUThH BOAY B LIMJIUHP.
8.JlaHHbIe 3aMepOB 3aHECTH B TAOJIHILY.
9.BbrurcuTh IIMHY BO3IYIIHOrO CToj10a B TpyOKe, L1 = L- h1 (em)

10.BeIYMCINTh AJIMHY BO3IYIIHOIO CTOJIOA B TpyOKe mocie ckarus, Lo = L - hy

(cm)
11.BbIumcnTh THAPOCTATUYECKOE AaBJCHHE BOABI B TPYOKe, ps = P * §-hy,
(Ia),
rae p=103 Kr/M3-1m10THOCTh BOABI U [h2] = M.
12.BerumcinTh JaBlIeHHE BO3MyXa B TpYOKe mocie ckaTust p2 = P1— Ps (Ia)
13.BBIMUCTUTH TPOU3BEICHUS OTHOIIICHUH, P2 * Lo=p1- L1
14.3aHecTd pe3yabTaThl BEIYMCICHUN B TAOJIHITY."

Ta0mura

Hn IlaBnenue IInuna BricoTa IlaBnieHn IlaBnenu

Neo| pna BO3/IVXa cronba |cronda Bompl| ue cToyi0a | € BO3IVXa B
ONTpyOku| aTMochepHOoe BOIBI B | B TpvOwe BOIIbI B ToVOKe P, PoLy,
BITA | [ cm P1, I1a LU THH TPe, h2, cM | mpmaepe nocie ‘L1, MIIa

h1,cm Pg,Ila cFaTHS MITa oM
P2, I1a oM
101,3-10°
Pacuersr:

Briso:




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

Iesb: onbITHBIM yTEM OTPENETUTD 3aBUCUMOCTb JUTHHBI CTEPIKHS OT TEMIIEPATYDPBI H

BBIYUCIUTE KOI(D(DUIIMESHTHI TMHEHHOTO PACIIMPEHNUS ISl CTAIH U JIATYHH.

Teopusi. C u3MeHeHHEM TeMIIEPATYphI T€Ia €ro pa3Mepbl U3MEHAIOTCA. TeroBoe
paciiupeHue TBEpAbIX TeN, Y KOTOPbIX UMEETCS IPEUMYILECTBO B OJHOM N3MEHEHUH,
XapakTepusyercs TuHeHbIM pacimupenueM Al Al = oloAt, roe o0 — kosdduumenT nuHEHHOTO
paciiupeHus, 3aBUCAIINMN OT MaTepyraa U TEMIIEPATypbl, OJJHAKO €CIIM pacCMaTpUBATh HE
00JIbIIIIE MHTEPBAJIBI TEMIIEPATYP, TO MOXKHO CUUTATh KOA(PPUIIMEHT TMHEHHOTO PACIIUPEHHUS
JUISL TAaHHOTO MaTepHralia BEIUUYUHON MTOCTOSIHHOM.

Koadpunment nuHeliHOro pacmypeHus Noka3bplBaeT, Ha KaKyro JI0JII0 CBOEH
nepBoHavyanbHOM AnuHbl pu 0° C n3MeHsercs JuimHa Tena npu HarpeBanuu Ha 1 K wm 1°C:

o = Al/(lo AT), umm o = Al/(lo At),
rae Al - npupaiiieHue AIuHbL.

KoaddunmenT nuHeitHOro pacimiupeHus TBEpJOro Tejla MOKHO OINPEIEIUTh OTIBITHBIM
nyreM. [Ipubop, npeqHazHaueHHbIN 17151 SKciepuMeHTa (puc. 1), mo3BOJISIET POU3BOJUTH OTIBIT
C UH/IUKATOPOM WJIM MUKPOMETPOM.

puc. 1
OdbopynoBanue. 1. [Ipubop mis onpeaenenust Ko3PPUIIMEHTa TUHEHHOTO PaCIIUPEHUS
MeTauIoB. 2. HAMKATOp Wi MUKpOMETP ¢ TpemoTkoi. 3. ITapooOpa3oBaTenb ¢ pe3MHOBBHIM
nuTaHroM. 4. DIIeKTPOIUIMTKA WU cIupToBKa. 5. Tepmometp (0Omuit A1t Bcex ydaruxcsi). 6.
N3mepurtenbHas JUHEMKA.

Iopsinok BbINOJIHEHHSI PadOTHI.
Bapuaum |. TIpuGop ¢ HHAUKATOPOM.

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

CTOPOHBI.

2. VcribiTyeMblii CTepiKeHb 8 MPOITYCTHTh JUTMHHBIM KOHIIOM Yepe3 OTBEPCTHE B CTOMKAX 2 U
4 tak, yTOOBI TUIaHKa 9 PACIOJIOKIIACh BEPTUKAIBHO U HE JOXOAWIA JI0 CTONKHU 4 Ha 3—5 MM.

3. 3akpenuTh TPyOKY BUHTOM 3 B JIEBOI CTOMKE.

4. VI3mMepuTh TEMIIEpaTypy OKpPYXKAIOIIEro BO3ayXa.

5. 3mepuTh HauabHYIO JIHMHY 11 TpyOKH IIPU KOMHATHOM TeMIIepaType, cunuTas
JUTMHOM PacCTOSIHUE OT LIEHTPa BUHTA 3 JIO JIEBOH CTOPOHBI cToKH 4. [IpuHATH ATy IUIMHY 32
Lo.

6. MuaukaTop 6 BCTAaBUTH B OTBEPCTHE MATPyOKa S5 U 3aKPEIUTh BUHTOM 7 TaK, 4TOOBI
o0ecrneunTh HATSDKEHHE MEXaHU3Ma HANKATOpa Yepes3 ero CTep KeHb, KOTOPBIN JOKEH
yIHUPaThCS B JIEBYIO CTOPOHY IUIACTHHKY (puc. 2). HaTsbkeHue onpeaenseTcs: TOBOPOTOM
CTpEJIKU UHAMKATOpa OTHOCUTENIBHO MIKalbl Ha 1—2 obopoTa.

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

8. HazeTs Ha neBbIN KOHEI] UCTIBITYEMOTO CTEP)KHS PE3UHOBYIO TPYOKY OT
napooOpazoBares (kojba ¢ Bosoil) (puc. 3).

9. IloxHecTu HarpeBaTensb MO TapOOOPa30BATETb.

10.ITocne Toro kak U3 cBOOOTHOTO KOHIIA TPYOKH CTAHET CHIILHOM CTpyell BBIXOAUTH Tap,



OTCUYMTATh N0 KPACHOH IIIKaJie MHIUKaTopa a0COMOTHOE yinHenue Tpyoku Al Llena nenenust
mkajiael 0,01 Mm.

puc. 2

11. [IpunsaTs Temnepatypy Tpyoku pasnoit 100° C.

12. Beraucnuth K03 GUIHMESHT JIMHEHHOTO paCIIUPEHHS.

13. CpaBHHUTSH MMOJTyYEHHBIH PE3YIBTAT C TAOIUYHBIM 3HAUCHHEM KOA(DPHUIMEHTA TMHEHHOTO
paciIupeHus 1 ceNIaTh BBIBOI.

14. Pe3ynbTaThl U3MEPEHUH, BEIYMCIICHUHN 3aMIMCaTh B TAOIHILY.

15. OTHOCHUTENBbHYIO MOTPEITHOCTh U3MEPEHUS HAUTH JTFOOBIM M3 U3BECTHBIX CITIOCOOOB.




Bapuanum 1. TIpuGop ¢ mukpomeTpom (MHAUKATOP CHAT); 1—35. CM. «ITopsI0K BBITIOJTHEHHS
paboTtb1» BapuaHTa 1.
6. smeputh MUKpOMETpOM paccrosinie Al 110 Hapy»KHBIM OBEPXHOCTIM CHEPUIECKUX
BctaBok 10 (puc. 4) 10 mpomycKaHus napa.
7—S8. Cm. «Ilopsanok BeimonHeHus: padboTe» BapuanTa I, m. 8. 9.

9. Usmeputh MuKpomeTpoM paccrosane ALno HapyKHBIM TOBEPXHOCTM BeTaBok 10 mociie Toro,
Kak U3 CBOOOJHOTO KOHIIAa TPYOKH CTaHET CHIIbHOM CTPyel BBIXOJUTH Iap.
10. ITpunsats Temnepatypy Tpyoku 100° C.
11. Berancnuth k03(pPUIMEHT TMHEHHOTO PACIIMPEHUSI.
12. CpaBHUTH NOITYYEHHBIH PE3yAbTAT C TAOTMYHBIM 3HAUECHHEM KO-
(buIHeHTa INHEHHOTO PACITUPEHUS U C/IENaTh BBIBOI.

ie
~

_~9 8 13. OTHOCUTEINTEHYIO MTOTPEITHOCTh H3MEPSHHS HATH JIFOOBIM U3 U3BECTHBIX
TR | CIoco0oB.
b _on 5‘1’ 14. Pe3ynbTaThl U3MEpPEHHI U BEIYUCIICHU 3amKcaTh B TaOIuLE.
%
puc. 4
Marep | Hauanbras Temnepary Pasun Y umne Koag. OrH.
Ha JUITMHA CTEPXKHS, | pa CTep>KHS na HUE JIVH. MOTPEIIHOCT
CTEPIKHS 1o,m Haua Kone TEMIIC |CTepiKHS, pacimpe b
Pacuerst:

BriBon:



JlaGopartopHas pabota Ne3
ONPEJEJEHME DJEKTPOJABUAKYIIENA CAJIbl U BHYTPEHHEI'O
CONPOTUBJIEHUA UICTOYHUKA DJIEKTPUYECKOW DHEPTHUH.

Heab: coOpaTh MIEKTPUUECKYIO LIEb JUIs ONIPEEICHUS BHEIIIHETO HANPsDKEHUS U TOKA B
LEIH; UCII0JIb3Ys ONBITHBIE JaHHbIe onpeneauTs J/IC 1 BHyTpeHHEE CONIPOTUBIICHUE
UCTOYHMKA NIEKTPUUECKON IHEPTUU.

Teopus. /11 nonydeHus 3IEKTPUIECKOr0 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 HCTOYHUKA TOKA &

E=IR+Ir

B CU BeIpaxaercs B BosibTax (B).
DNEKTPOABIKYIIYIO CUITY U BHYTPEHHEE CONIPOTUBIICHNUE NCTOYHIKA TOKA MOYKHO
OTIPENIETTUTH IKCIIEPUMEHTATIBHO.
OobopynoBanue. 1. MICTOUHUK 3JIEKTPpUYECKON SHEPTUH. 2.
Peocrar Ha 6—10 Om. 3. Amnepmetp. 4. Bonermerp. 5. Kirou.
6. CoenuHuTeNbHBIE TPOBOJIA.

Iopsinok BbIMOIHEHHSI padOThI.

1. OnpenenuTts HEeHy JeeHHs IIKaIbI P
M3MEpPUTENBHBIX TPUOOPOB.

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

3. Iocne mpoBepKu LienH MpernoiapareneM A

3aMKHYTb KJIIOU H, I0JIb3YACh PEOCTATOM, YCTAHOBUTh
CHIIy TOKa, COOTBETCTBYIOLYIO HECKOJIbKUM JICJICHUAM
nIkansl amnepmerpa. CHATh MOKa3aHUs BOJBTMETPA U
amIepMerpa.

4. OnbIT NOBTOPUTH 2—3 pa3a, U3MEHsIsl COTPOTUBIICHUE LIETU IIPH TOMOLIU
peocrara.

5. Pe3ynbrarel n3MepeHuit noAcTaBuTh B ypaBHeHue = U+ Ir u, pemast cuctemsl
YPaBHEHUM:

E=Ur+ Iir E=Ux+ lor E=Us+ lar
E=Ux+ lor E=Us+ lar E=Ur+ lir
ONPpCACIINTD I', a 3aTCM &
6. BEIMMCIHMTE CPEIHUE 3HAYEHHS HAMIEHHBIX BEJUYUH T cp, &cp.
7. OHpe,Z[eJ'II/ITL OTHOCHUTCJIbHYIO TOTPCIHIHOCTH METOAOM CPCAHCTO
apu(pMeTUYECKOTO.
8. Pe3yﬂLTaTBI I/IBMepeHI/Iﬁ Y BBIYMCJIEHUH 3allUCcaTh B TaGHI/IHe.



Ne Cuua Toka B Hamnpsoxenue Ha 2 Buyrpennee
ompITa | L€IH, BHEIIIHEH LICTIH, JC ConpoTuBiieH
I, A UB £B ue,

Pacuersr:

BriBox:




Jlaboparopnas padota Nod

ONPEAEJIEHUE YIEJBHOI'O COITPOTUBJIEHUSA
IMPOBO/THUKA

[lesb: cOOpaTh 2IEKTPUUECKYIO LIEb AJIS ONPEIENICHHs HAPSHKEHUS U TOKA HA y4acTKe
LIENIH; ONIPEACIIUTD JUIMHY U AMaMETP MPOBOJHUKA U BEIYMCIINUTD YAEIBHOE COIIPOTUBIICHUE
IIPOBOJIHMKA, UCIOJIb3Ys OIIBITHBIC JAHHBIE.

Teopusi. OCHOBHOM 3/1EKTPUUYECKON XapaKTEPUCTUKON TPOBOAHUKA SBIISETCS
conportusnierue . s merauimaeckoro mpoBoAHUKA, COMPOTHBICHUE R nipsimo-

L
= il /
i '
1 .
| & ®
puc pu
.1 c.2

MIPONOPIMOHAIILHO €ro UTHHE | 1 00paTHO MPOMOPIMOHATBHO TUIOIIAIN OTTEPEYHOTO
ceuenust S/R = pl/S, rae p - yaenbHOE conpoTuBicHHE(BbIpakacTcss B OM M), OHO BBIpaKaeT
3aBHCUMOCTH COIIPOTHBIICHHS OT MaTepraia MPOBOJIHUKA, TOKA3bIBACT, KAKUM COTIPOTHBIICHUEM

00Js1a1aeT MPOBOTHUK TTMHOW 1M Y TIJIOMIABI0 CEUCHUS Im?:
p =RS/I

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

OobopynoBanme. 1. Peocrar. 2. Macmrabnas nunelika. 3. llltaHreHuupKkynb. 4. AMnepMerp.
5. BonbT™eTp. 6. McTounuk snekrpudeckoi suepruu. 7. Kimou. 8. CoenuHUTENbHBIE TPOBOIA.

IMopsiiok BbINOJIHeHHsI padoThl. 1. J[111 n3MepeHus JTMHBI IPOBOJIOKU HEOOXO0IMMO
u3MepuTh quamerp D kepamudeckoro 1uiIMHApa peocTaTa U MOACYUTATh YHUCIIO BUTKOB HAa HEM
n. JInuHa MpoBOJIOKU onpeaenseTcs no popmysie | = tDn

2. [1ns onpeneneHus mioniaan ~"monepeyHoro ceueHus MpoBOJIOKH HE0OX0AMMO 3HAThH €€
nuametp. st aToro ciemyeT u3MepuTh MITaHTeHIUPKYJIEeM JUIMHY 0OMOTKHU peocTtara L (puc. 1);
3HAs YUCJIO BUTKOB II, ONPEACIUTh qruameTp rnpoBosioku d (d=L/n) u mioimaas nonepeyHoro
ceuennus S (S=nd?/4).

3. Pe3ynbrarhl u3MepeHuil U BEIYMCIICHUH 3amKcarh B TaOIHILy.

4. CocTaBuTh 1I€TIb IO CXeMe, H300payKeHHOH Ha puc. 2.
5. [Tocne nmpoBepku npenogaBaTeniei enb 3aMKHYTh,

:: pd U3MEpPUTH CUITy TOKa B peocTare u
HanpsHKeHHe Ha HeM (KOTJja PeocTaT MOJHOCThIO BBEJICH B
1iens). [Tonmb3yscek Gopmysnoii 3akoHa Oma, onpenenuts R 1 R=U/I.
6. YuuThIBasA, 4TO MPOBOJ] PeOCTaTa M3TOTOBIICH U3 HUXPOMA,
CPaBHUTH PE3YABTAT OMbITA C TAOJMYHBIM 3HAYCHUEM YAETHHOTO
~ CONPOTHBIICHHS HUXPOMA M OIIPEIEIUTH OTHOCHTEIBHYIO

IMOrpeIIHOCTb.

o¢
oo



puc. 3

Jnuna Huamer [Tnomans Cuna Hanpsoxe Comnpotusine VYnenpHoC
MPOBOJIA, | P MPOBOJIA, TIOTIePEYH TOKa, HUE, aue R, Om COIIPOTHBIICH
1, d, A U, B ue
M M ceyeHus, p, OMM
Pacuyersr:

BriBon:




JlabopatopHas pabota Ne/

OnpenesieHne yCKOpeHHs: CBOOOAHOIO MaJeHUSI MATEMATHYECKOr0 MasiTHUKA

enan: onpeaenuTs 3aBUCUMOCTD IIEPUOA KOJIEOAHUN MAaTEMAaTUYECKOr0 MAasiTHUKA OT IJIMHBI U
BBIYUCIINTh YCKOPCHUC CB060I[HOFO naacHus, UCII0JIb3Ys OIBITHBIC JAHHBIC.

MaremMaTHdecKuM MasTHUKOM Ha3bIBaCTCS MarcepurajibHas TO4YKa, MOJABCHICHHAA Ha HEBECOMOU N
HepaCTﬂ)KHMOﬁ HHUTH. MOI{GJII)IO MOXET CIIYKUTb TSKEIIBIN IapukK, pasMmepbl KOTOPOro BECbMa MaJibl 11O
CPaBHEHHUIO C JUIMHON HUTH, HA KOTOPOM OH HOJIBEIIEH (HECPABHUMBI C PACCTOSIHUEM OT LIEHTPA TAKECTU
JI0 TOYKHU MOJBECA).

VYuensle ['anunelt, HetoToH, beccenb u apyrue ycTaHOBUIM CIE1YIOLIUE 3aKOHBI KOJeOaHus
MaTEMATHYCCKOT'O MaATHHUKA.

1. HCpI/IOH KoJe0aHUs MAaTEMAaTHYECKOTO MasiTHUKA HE 3aBHCHUT OT MAacChl MasITHUKA U OT AMIIIMTYBI,
€CJIM YTroJI pa3Maxa He MpeBhIIaeT 6°.

2. Ilepuon xosiebaHMsI MAaTEMAaTUYECKOTO MAasATHUKA MPSIMO MPOIOPLIMOHANIEH KBaIPATHOMY KOPHIO U3
JUTMHBI MasiTHUKA | 1 00paTHO MPOMOPIMOHATICH KBAIPaTHOMY KOPHIO U3 YCKOPEHUs CBOOOTHOTO
najeHus g.

Ha ocHoBaHus 5THX 3aKOHOB MOKHO HaIlucaTh GOpMYITy s Iepruoaa KoJieOaHuH:

T =27 |—,cex

OobopynoBanue:
1. IlraTtuB c mepxaTeyieM.
2. .lllapuk, moaBeNICHHBIN HA HUTH JJIUHOW OKOJIO 1 M.
3. IlpoOka.
4. .V3MepuTenbHas JICHTA UK METpOBas JUHEHKA.
5. ..ltaHTeHIHPKYIb.
6. CexkyHaomep.

IMopsinok npoBeaennsi padboTbi:
1. [TocTaBuTh MITATHB Ha Kpal CTOJA, KaK MIOKAa3aHO Ha PHC.

2. 3axaTh HUTh MasiTHUKA 32 CBOOOHBIN KOHEI] MEXIY JBYMS
NOJIOBMHKAMHM Pa3pe3aHHOM MOIoJiaM NPOOKH B JepkKaTeye NTaThuBa.

3. U3MepuTh Ipu MOMOIIY HITAHTCHIIUPKYJIS JUAMETpP IMapuKa, HANTH
5 paauyc mapuka. U3MepuTh npu MOMOINIH JIMHEHKH JUIMHY HUTU. HaiiTn nnuny
MasiTHHKA (JJTMHA MasTHUKA CYUTACTCS OT HUIKHETO Kpas MpOoOKHU 10 IEHTpa
TSOKECTH IIAPUKA).

4. OTKIOHUTH MAapUK HA HeOodbmoNi yroa (10°) u OTHYCTUTE.

5. Ilo cexyHnomepy onpeneauTs Bpems t, 3a KOTOpoe MasiTHUK COBEPIIHII
n MOJIHBIX KoJieOanuit (Hanpumep 20).

6. BerunciauTh nepuoa MoJHOTO KoJdeOaHus MasTHHUKA:

t
T=-
n

Ne Hnu Yucno Bpewms ITepuo Yckope OtHocu-
OIBITA Ha MTOJIHBIX NOJIHBIX | J MOJIHOTO HHE TeJbHas




MasT-
HUKA,
I, m

KoJieOaHUM
n

KoJeOaHuN
t, c

KoJeOaHus
T, c

cBOOOIHOTO
najeHus g,
M/c?

norpeni-
HOCTBE 0,%

PacueTtnr:

BriBon:




Jlabopartopnas pa6ota No8

OINIPEAEJIEHUE KO®PUIIUEHTA IMPEJIOMJIEHUSA CTEKJIA
Iesb: moctpouTs yriiel MajcHUst U MPEIOMIIEHHS CBETOBOTO JIyda, U3 MOJYYCHHBIX TOCTPOCHHUI
BBIPA3UTh CHHYCBI 3TUX YIJIOB Y€pe3 OTPE3KHU U BBIYMCIIUTD IIOKA3aTelb IIPEIIOMIICHUS CTEKIIA.

Teopm[. IIpu nepexone cBera U3 ONHOM Cpelbl B APYTYIO MPOUCXOAMUT IIPEIIOMIIEHUE JIyded - U3MEHSIETCS
HaTpaBJIcHHE PacIpOCTPAaHEHUsI 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 MPEIIOMIICHHS 71 3TAIl CPEMbI:

n=ch
W3 nanHoii HopMyIIbI IETKO MOXKHO MONYUYHUTh JPYTYIO, CBA3ZBIBAIONIYIO 72 C YTIIaMHU MaJICHHS O U IPETOMIICHUS

n = sino/sinf

DT0 - BTOPO#l 3aKOH MPEIOMIICHHUS CBETA.

Takum 00pa3om, Jist BBIYUCIEHHSI 71 IOCTATOYHO U3MEPHUTh JIBa yIiia - oL 3 .

Tak kak ckopocTh cBeTa B Bo3ayxe cocrariser 99,9% ckopocTu cBeTa B BaKyyMe, TO BO MHOTHX . CIIy4asx, He
TPeOYIOMNX OYeHb OOJBIION TOYHOCTH, MOKHO 3a aOCOJIOTHBINM IMOKa3aTelb MPETOMIICHUS CPEIsl NMPUHATH e
MOKa3aTeNb MPEIOMIICHHUS, U3MEPEHHBIH TIPH Mepexojie, Jiyda B TAHHYIO CPeLy U3 BO3ayXa.

O6opyposaHue. 1. [Tnactuna c mapamnensHbIME rpansMu 2. [IpoOka ¢ 6ynaBkamu 3. YncThli aHCT
Ooymaru 4. Jluct xkaptona 5. TpeyrojabHuK.

IMopsinok npoBeaeHusi padoThI

1. Ha cepemuny nmcra OyMaru IOJNIOXKHUTH IUIAIIMS IUIACTUHKY. PacronoXWThcs Tak, 4YTOOBI TJa3
HaXOJWJICS Ha YPOBHE IJIACTHHKH.

2. BOim3u ot 60KOBO# T'paHU INTACTHHKH BKOJIOTH OYJIaBKY A.

3. CmorpeTh Ha OynaBKy A Yepe3 IUIACTHHKY; MEIJICHHO MMOBOPAYMBATH IJIACTUHKY, ITOKA BEPXHSISI YaCTh
OyJTaBKHM M BUIUMAs Yepe3 CTEKIIO €€ HUKHSSA YacTh pa3odIyTcsl Ha BO3SMOXKHO OOJIBIIIEE PACCTOSHHUE.

4. Bxomots OynaBku. B, C, D; mecra mis HUX BBIOpaTh Tak, 4TOOBI BUIAMMBIE Yepe3 IUIACTHHKY HUKHHE
gacTH OyJIaBOK Ka3aJIMCh PACIOIOKEHHBIMHI Ha OHOW IIPSIMOH (PHCYHOK).

5. O6BecTH ouepTaHUs ITUIACTUHKU KapaHIAIIOM, BEIHYTh OyJaBKH W OTMETHTH (TOYKaMU M OYKBaMH) HX
TTOJTOYKEHUSI.

6. Cusrp tactuHky. [Ipouepruts, muann BE, EF, DF, npomnomxuts EF mo kpas nmcra.

7. Uepe3 Touky £ MpOBECTU NPSAMYIO IO IPSIMBIM YIJIOM K IEpEIHEN IpaHu IUIACTUHKH, BIOJIb 3TOU
MIPSIMOH OTJIOKHUTD paBHBIE OTpe3ku EM u EP (mo5Scwm).

8. 3 touex M u P omyctuth neprienaukysipsl Ha BE (MN) u EF (OP). B
TTOTyYEHHBIX TPSMOYTOIBHBIX TpeyrombHukax yron MEN - o (yron

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

9. Usmeputs B TpeyrompHukax EMN um EPO mpotuBONexamuje yriam
au B xarersl MN U OP (runoreny3st EM U EP paBHBI IO TOCTPOEHHUIO).

10. Tlo pe3ynpTaTaM U3MEPEHUN, TMONB3YICh BTOPHIM  3aKOHOM
MIPEJIOMJICHHS CBETA, BBIYUCIUTH UCKOMBIN KO3()PHUIIMEHT PEeIoOMIIEHUs CTEeKIIa
n:

n=MN/OP




11. TloBTOpUTH ONBIT, U3MEHUB BENUYMHY yIya manenus nyda BE; naiitn cpennee 3HaueHue
ko3 uLmenTa npenomMIeHus cTeK1a
12. 3anectu pe3ynbTaThl U3MEPEHHI U BBIYMCICHUN B TAOIUIY:

No OTHOCHT.
MN, MM OP, Mm n Nep.

] ) P 0
OIbITa MOTPENTHOCTS O, %

13. OmpenenuTh aOCONIOTHYIO M OTHOCHUTEIBHYH) MOIPENIHOCTH CHOCOOOM OIEHKH pe3yJbTaTOB
HA3MEPEHUN:

d = An/nyzy. = A(MN)/MN + A(OP)/OP;
AMN) = 1mm;  AOP = 1mm.
A = An/nyzy = 1/MN + 1/0P;
AN =08 Nusv; N =Ny = An,

rae N - JeHCTBUTENbHOE 3HAUEHU E U3MEPSIEMOIN BETMUUHBI.

an - Al’l < nT < an + Al’l

PacueTnr;

BriBox:



ONPEJEJEHHUE I''TABHOI'O ®OKYCHOI'O PACCTOSIHUSA M ONITUYECKOM CUJIbI JIMH3bI.

HeJb: NoIy4uTh YETKOE YBEIUUECHHOE, YMEHBIICHHOE U PABHOE N300paXKeHHsI IIpeaMeTa Ha
9KpaHe ¥ U3MEPHUB PACCTOSIHUS OT JIMH3BI JI0 MIPEIMETa U JI0 U300paKeHHsI, BRIYUCIUTH (POKYCHOE
PacCTOSIHUE U ONTUYECKYIO CUITY JINH3BI.

Jlaboparopnas pabota N9

Teopus. ['maBHBIM (HOKYCHBIM PACCTOSIHUEM JIMH3bI HA3bIBACTCS PACCTOSHUE OT ONTUYECKOTO IICHTpa
JIUH3BI JI0 ee MIaBHOro (okyca. Onruyeckas cuia auH3bl D ecTh BenuunHa, o0paTHast QOKYCHOMY PacCTOSHUIO:

D=1/F.
OnTHyeckas CHIa XapaKTepU3yeT MPEIOMIISIONIYIO CIIOCOOHOCTh JIMH3BI M BRIPAYKACTCS B JUONTPHUSX.

3a | anTp mpUHSATA ONTHYECKAs CHIIA JIUH3BI, POKYCHOE paccTOSHUE KOTOpoii paBHO 1 M. OnTiueckast cuia

BOIrHYTBIX JIMH3 OTpULATCIIbHA.
I'naBHoe dokycHoe paccrosiHue F, paccTosiHuE OT ONTHYECKOro IEHTpa JIMH3BI J10 peamera d u 1o ero

n3obpakenus T csi3anbl popmyioit

1/F=1/d+1/f
I'maBHOE (hOKyCHOE paccTOSHUE U ONITHYECKYIO CHITY JIMH3bI MOYKHO ONPEIETUTh OMBITHBIM MTyTEM.

Oo6opynoBanue.l. J[BOSKOBBINMYKIIas JIUH3A. 2. DIEKTPHUYECKas IAMIIOUKa Ha MOJICTaBKe ¢ KOIITAYKOM 3.

HcTouHMK 3NeKTpUYecKor SHEPTHH I JIEKTPUUEcKOoil TaMnodku. 4. DkpaH. 5. MerpoBas nuHelKa. 6.

CoenunutensHble poBoja 7. Koy

-
l’nn]nnlvnuvnv'vvuprrrrnn[rvn]nnuvn!rnunn]nv HYJ

IopsiioK BLINOJTHEHUSI PadOTHI.
1.PacrionoxuTh UCTOUHUK CBETA, TMH3Y U KPaH BIOJIb METPOBOH JIMHEHKH, KaK ITOKa3aHO Ha puc. 1.

2. [ImaBHO TIepenBHUTas JIUH3Y, MOIYYUTH Ha SKpaHe YeTKoe H300pakeHre MTPOpe3H B KOIavKe

3. Bo Bcex Tpex ciry4asix u3Meputh paccrosiaue d u f.
4. ITpon3BoAs MOACTAaHOBKY U3MEPEHHBIX BEJMYHH B ()OPMYITY TOHKOH JIMH3BI, ONPENEIUTh TJIABHOE

puc. 1

(oKyCHOE pacCcTOsTHHE, a 3aTEM U ONTHYECKYIO CHUILY JIMH3BL.
5. Pe3ynmbraThl n3MepeHuit M BIYUCIICHNN, 3aITiCaTh B TaOIHILy.

OtHOC
Paccrt. ot Paccr. I'maBH Ontry. Cp. 3Hau.
Ne NzobpaxeHn T,
- TIpeaM. 1o oT U300p. 10 | oe HoKycH. CHJIa JINH3BI omnt. cwitbl Dep,
OIBITa e MOTPEIIIH.
auH3BI d, M mumser, fmM | pacer., Fm D, mrp JIITP %
0
1 VYBenu4eHH
2 (0]5]
YMeHbIIIeHHOS
3
PaBnoe

Pacuersr:

Briso:

7. OHpeZLeJ’II/ITB a6COJ’IIOTHy'IO 1 OTHOCUTCIIbHYIO IMOI'PpCIIHOCTU I/ISMepeHI/Iﬁ




JlabGopartopnas pa6ota Nel(
ONPEJIEJIEHME JJJINHBI CBETOBOM BOJIHBI C TOMOIIBIO JTU®PAKIITMOHHON
PEHIETKMN.
HeJIB: BBIYUCIIUTHb JJIMHY CBETOBOMU BOJIHBI U OIpCACIUTb I'PAaHUIbI BUIUMOT'O U3TYUCHU.

Teopus. [TapasiensHbIil My40K CBETA, IPOXOIS Yepe3 AU(PAKIHOHHYIO PEIIETKY, BCICACTBHIE
T(paKuy 3a PemeTKON, pacCpOCTPaHIETCs IO BCEBO3MOYKHBIM HAIPABJICHUSAM U HHTEpEpUpYeT.
Ha skpane, ycTaHOBJICHHOM Ha IMyTH WHTEP(HEPUPYIOIIETO CBETA, MOYKHO HAOIIO1aTh
UHTEpPEPEHIIMOHHYIO KapTUHY. MaKCHMyMBI CBeTa HaOIIOIAIOTCS B TOUKAX SKPaHa, sl KOTOPBIX
BBIIIOJIHSIETCS YCIIOBUE

A =nA, 1)

rae A - pa3HOCTh X0/1a BOJIH; A - JJIMHA CBETOBOM BOJIHBL, N-HOMEp MakcumyMa. LleHTpanbHbIi
MaKCHMYM Ha3bIBalOT HyJIeBbIM; 11 Hero A=0. CieBa U clipaBa OT HETO pacrnojiaratoTcs MakKCUMYMBbI
BBICIIMX HOPSIKOB.

VYcnoBue BOZHUKHOBEHUsI MakcuMyMa (1) MOKHO 3amucarh WHaYe:
nl = dsing (puc. 1). 3nech d - neproa AuPaKIIMOHHON PEIIETKH;

AU@paKyuoLHoR Jxpan
pewemxa

puc. 1

¢ - yroJi, moJi KOTOPHIM BUCH CBETOBOW MakcuMyM (yroJi qudpakuun). Tak Kak yriasl 1udpakinm,

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) HCTIOMB3YIOT JUIsl BEIYMCIICHUSI IJTUHBI CBETOBOM BOJIHBI. AHAJIU3
¢dbopmyisl (1) MoKa3bIBaET, UTO MOJIOKEHHE CBETOBBIX MAKCUMYMOB 3aBHCHUT OT JUIMHBI BOJHBI
MOHOXpPOMAaTHYECKOIO CBETA: YeM OOJIbIIIE [UIMHA BOJIHBI, TEM JajibIlle MAKCUMYM OT HYJIEBOTO.

Benbiii cBeT 10 cocTaBy - CiI0XKHBIN. HyneBoit MakcuMyM Jutst HETO - Oeras 1mojoca, a MAKCUMYMBbI
BBICIIMX MOPSAKOB MPEACTABISAIOT c000i HA0OP CEMH LBETHBIX MOJIOC, COBOKYITHOCTh KOTOPBIX

Ha3BIBAIOT CIIEKTPOM cooTBeTcTBeHHO I; Il,... mopsinka (puc. 2).
X ox @0 @ K @ «x
TTTT VT T I T T 1T
I I I I
puc. 2
[TonyunTs AUQPPaKIMOHHBINA CIIEKTP MOXHO, UCTIONB3Ys MPUOOP IS ONpeIeICHUS THHBI
cBeToBoi BosHEI (puc. 3). [Ipubop coctout u3 6pycka 1 co mkanoid. Buu3y Opycka ykperieH
cTepxeHb 2. Ero BCTaBISIOT B OTBEPCTHE MOJCTABKU OT MOABEMHOTO CTOJIMKA. Bpycok 3aKpernsior
M0J1 pa3HBIMHU YIJIAMH C TOMOIIBI0 BUHTA 3. B1onb 6pycka B O0KOBBIX Ma3ax €ro MOXKET,
nepeMeniaThecs NoM3yHOK 4 ¢ akpaHoM 5. K koHITy Opycka NMpuKperieHa paMka 6, B KOTOPYIO
BCTaBISIOT JU(PPAKIIHOHHYIO PEIIETKY.
K xoHiry Opycka mpukperieHa paMKa 6, B KOTOPYIO BCTaBISIOT JUPPAKIIHOHHYIO PEIIETKY.




puc. 3

OobopynoBanme. 1. ITpuGop st ONpeesieH s IIMHBI CBETOBOM BOJHBL. 2. [TojicTaBka Juist
npudopa. 3. AudpakunonHas peuierka. 4. Jlamna ¢ npsiMoil HUTBIO HaKaja B MATPOHE CO IIHYPOM U
BHJIKOM (00111ast /7151 BCEX yJaruxcs).

ITopsioK BHINMOJTHEHUS Pa0OTHI.

1. CobpaTh ycTaHOBKY, H300pakeHHYIO Ha puc. 3.

2. YCTaHOBUTD Ha JIEMOHCTPAIIHIOHHOM CTOJIC JIAMITY ¥ BKJTFOUHUTH €€.

3. CMoTps uepe3 mupakInOHHYIO PEIIETKY, HAPABUTh MPUOOP Ha JIAMITY TaK, YTOOBI Yepe3 OKHO
9KpaHa MpuOopa ObLIa BUAHA HUTD JIAMITHL.

4. DkpaH npubopa yCTaHOBUTH HA BO3MOYKHO OOJIBIIIEM PACCTOSHUU OT MU(PAKIIMOHHON PEIIeTKH
Y TIOJTYYHUTh Ha HEM YeTKoe n3o0paxenue crektpoB | u |l mopsiakos.

5. M3amepuTsb 10 mikaie Opycka yCTaHOBKH paccTosiHue «b» oT skpana npubopa 110
TU(PaKIIMOHHON PEIICTKH.

6. OnpenenuTs paccTosiHUE OT HyJIeBoro neiaeHus (0) mKaasl 9KpaHa 10 cepeIuHbl PUOIETOBOM
MOJIOCHI KaK CIIEBA «a;», TaK U CIpaBa «ap» A cekTpoB | mopsaka (puc. 4) v BBIYUCIUTH CpeHEe
3HAYEHUE Acp.

7. OnbIT MOBTOPHUTH cO criekTpoMm |l mopsiaka.

8. Takue e u3MepeHus BbIMOJIHUTD U I KPACHBIX M0JI0C AU(PPAKIIMOHHOTO CIEKTPA.

9. Beraucnute 1o dopmyie (2) aauHy BOJHBI (HOJIETOBOTO cBeTa s criekTpoB | u |l mopsiakos,
JUTMHY BOJIHBI KpacHoro cBeTa | u Il mopsakos.

10. Pe3ynpTaThl M3MEpEHH ¥ BEIYMCIICHUH 3aI¥IcaTh B TaOIUILY.

Tabnuna
Buanumeie
§ ) : Buanmeie
< S, 5 = TpaHHULIbI .
= S S e S s CreKTha IPaHUILIBI JlnrHa CBETOBOM
¥a)
= & S g £ s P CIIEKTPa KPacHOTO BOJIHBI
Sl =359 & T o " broIETOBOrO
al & ® H Qo cBeTa
ol o535 ¥ S D g cBeTa
ZE=z8 g 5 =
O Q < m as] < as] e} as) =
o = S 2 a | 2 s = - @ < - B = ° £ .
T &§ &| f§%| oz 25| s, 2z £2S 58,8 :85¢8 %
59 = = 5 5 /&S 4 5 5 S8 &E >~ a >8&
= = S 8 A = = 8 T~ O 5; E 8 5 =
= s < s S = 0 =
PacueTsr:

Briso:



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