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[TosicHuTenpHas 3anucka
JIaGopatopHbie pabOTHl MO3BOJSIOT  MOJYYUTh  HABBIKM IKCIEPHUMEHTAIBHOM DPabOTHI,
yMeHHe 00palaThCs ¢ NpuOOpaMu, CaMOCTOSATENIBHO JIeJIaTh BBIBOJbI U3 MOJYYEHHBIX OIBITHBIX
JAHHBIX U TEM CaMbIM 00Jiee TIyOOKO U TOJTHO YCBaMBATh TEOPETUICCKUI MaTeprall (PU3HKH.

Llemu pabor:
1. 3akperuieHue, yriryojJeHne 1 KOHKPETU3alus 3HaHUH 110 U3y4aeMOMy MaTepHaiy.
2. [TpuobOpeTeHne mpakTHYECKUX HABBIKOB Pa0OTHI C MpUOOpaMH B 000pYA0BAHHEM.
3. [TproOpereHne HaBBIKOB AKCIIEPUMEHTAILHOM JEATEIILHOCTH.

HHcTpyKIMA 10 MpaBujIaM 0€30MaCHOCTH TPYAA ISl 00y4aroIMXcs

1. ByapTe BHMMATEIbHBI U AUCHUIIIIMHUPOBAHHBI, TOYHO BBINOJIHANTE yKa3aHUs MIPENO01aBaTesl.
2. He npucrtynaiite K BBIIOJHEHUIO Pa0OThI O€3 pa3pelleHus IpernoiaBaTels.

3. Pazmemaiite npubopsl, MaTepuasl, 000py10BaHHE Ha CBOEM PabOYeM MECTE TaKUM 00pa3oM,
YTOOBI UCKIIIOUUTh UX MaJICHUE W ONPOKU/IbIBAHUE.

4. Ilepen BbIMONTHEHUEM PaOOTHI BHUMATEIIFHO U3YyUUTE €€ COICPIKaHUe U X0/ BBITIOITHEHUSI.

5. Jlns mpenoTBpalleHust MaJeHus CTEKIITHHbIE cOCyAbl (TPOOUPKH, KOJIObI) IPU IPOBEIECHUH
OIIBITOB OCTOPOYKHO 3aKPEIJIIHTE B JIANIKE IITATHBA.

6. Ilpu npoBeIeHNH OIBITOB HE JOMYCKANWTE MPeeNbHBIX HArPY30K U3MEPUTEIbHBIX TPUOOPOB.
[Tpu pabore ¢ mpubopamu U3 CTEKIIa COO0alTe 0CO0YI0 OCTOPOKHOCTh. He BrIHMMAaiiTe
TEPMOMETPHI U3 POOUPOK C 3aTBEP/IEBIIUM BEIIECTBOM.

7. Cneaute 3a HCIIPaBHOCTBIO BCEX KpEIIEHUH B mpubopax u npucnocodienusx. He
IIpUKacaiTech U He HAKJIOHsAMTECh (0OCOOEHHO ¢ HEYyOpaHHBIMM BOJIOCAMH) K BpAIAIOLIUMCS
4acTSM MalluH.

8. IIpu cOopke 3KCIIepUMEHTANIbHBIX YCTAHOBOK UCIOJIB3YHTE MPOBOAA (C HAKOHEUHUKAMH U
MIPEI0XPAaHUTENBHBIMU YEXJIAMH) C IPOYHOM M30JIALKEN O€3 BUAUMBIX TOBPEKICHUM.

9. Ilpu cOopke >1eKTpUUYECKOH 1Ienn u30eraite nepeceyeHns MpoBoJI0B. 3anpenaercs
10JIb30BAThCS IPOBOAHUKOM C U3HOIIEHHOM M30JsUEN U BBIKIIIOYATENIEM OTKPBITOrO THMA (IIpH
HanpspkeHuu Boiile 42 B).

10. McToOYHHK TOKA K JIEKTPUUECKOM IIENH MOIKII0YANTE B MOCIEAHIOI odepeb. CoOpaHHYO
LIENb BKIIIOYANTE TOJIBKO MOCIIE IIPOBEPKU U € paspelieHus yuutensd. Hannune HanpsokeHus B
LIENT MOYKHO ITPOBEPSATH TOJIBKO C MOMOIIBI0 TPUOOPOB WK yKa3aTelnel HaupsKEeHUsI.

11. He npukacaiirech Kk HaXOJAINUMCS 110/ HAPSHKEHUEM JIEMEHTaM Liene, JTUIIeHHbIM
n3oisuy. He mpou3BoauTe nepexiovyeHns B LENsAX U CMEHY NpeAoXpaHuTeNel 10 OTKIIOUEHUS
MCTOYHMKA JIEKTPOIUTAHUS.

12. Cnenure 3a T€M, YTOOBI BO BpeMs pabOThI CIIy4ailHO HE KOCHYThCS Bpal[alOIIMXCs YacTen
EKTpUYECKUX MallH. He mpon3BoauTe NEepeKItoYeHns B dJIEKTPUUECKUX LIETIAX MAllNH 10
ITOJIHOM OCTaHOBKH SIKOPSl WJIM POTOPA MAIIUHBI.

Ouenka J1a6opaTopHbIX padoT

Ouenka «5» cTaBUTCS B TOM CiIy4ae, eCIH yJaluncs:

a) BBITTOJHUJ pabOTy B MOJTHOM 00BbEME C COOTIOZIEHUEM HEOOXOAMMOM MOCIIeI0BATEILHOCTH
MIPOBEICHUS OTBITOB U U3MEPECHHIA;

0) CaMOCTOSITEIIEHO M PaIlHOHATIBHO BBIOPAT U TIOJTOTOBIII JJISI OTIBITAa HEOOXOIMMOE
000pyI0BaHUE, BCE OMBITHI MPOBEI B YCIOBHUIX U PEKUMaX, 00€CIICUMBAIOIINX TTOTyYeHUE
pGSYJ'IBTaTOB 1 BBIBOJIOB C HaI/I60.]'II)HIeI71 TOYHOCTBIO,

B) B IIPEJCTABICHHOM OTYETE MPABIIBHO M aKKYPaTHO BBITIOIHUI BCE 3aIMCH, TAOIUIIBI,
pI/ICYHKI/I, qepTencH, T‘pa(i)HKI/I, BBIYMCJICHUA U COCJIa]I BBIBOADI,

T') IPaBWJIBHO BBITTOJHUI aHATTU3 TTOTPEIIHOCTENH;

1) coOroan TpedoBaHusl 0€30MaCHOCTH TPYa.



OueHka «4» CTaBUTCS B TOM CITy4ae, €CJIH BBIITOJIHEHBI TPEOOBAHUS K OLICHKE «5», HO:

a) OTIBIT MTPOBOJMIICS B YCIIOBUSX, HE 00ECIICUNBAIONINX JIOCTATOYHONW TOYHOCTH U3MEPEHUH,

0) mm ObLTO JOIMYIIEHO J1Ba-TPU HEJ0YETa, WU He Ooiee OHON Herpy0oil OIMOKH U OJJHOTO
HEJIoveTa.

Ouenka «3» craBuTCS, €Clid pab0Ta BBITIOIHEHA HE TTOJIHOCTHIO, HO 00HEM BBITIOTHEHHOW YacTh
TaKOB, YTO TO3BOJISIET TIOJYYHUTh TPABUIIBHBIC PE3YJIBTATHI U BHIBOJIBI, WM €CIIH B XOJIC
MPOBE/ICHUS OIBITA M U3MEPEHUH OBLITH TOMYIIECHBI CIICAYIONINE OITHOKH:

a) OTIBIT MTPOBOJMIICS B HEPAIIHOHAILHBIX YCIIOBHSIX, YTO IIPUBEIO K TIOJIYYCHHUIO PE3YIIBTATOB C
OO0JIBIICH MOTPETHOCTHIO,

0), WM B oTYETE OBLIN JOIYIICHBI B OOIIEH CIIO)KHOCTH HE 0oJiee ABYX OMIMOOK (B 3aIUCAX
€/IMHUII, U3MEPEHUSX, B BBIYUCICHUAX, rpaduKax, TabauIax, cxeMax, aHajau3e MorpemHocTeil u
T. 11.), HE IPUHIUITHAILHOTO JIJISl TaHHOW pa0bOThI XapaKTepa, HO MOBIIUSABIINX HA PE3YJIbTaT
BEITIOJTHEHUS,

B) WJIM HE BBINOJIHEH COBCEM WJIM BBINOJIHEH HeBepHO aHanu3 norpemHoctei (VIII—X kiacc);
T) WK paboTa BBITIOJIHEHA HE MOTHOCTHIO, OJTHAKO 0OBEM BBHITIOJTHEHHOM YacTH TaKOB, YTO
MO3BOJISICT MOJYYUTh MTPABUIIBHBIC PE3YJIbTAThI U BBIBOBI 110 OCHOBHBIM, IPUHIUITHAIBHO
BaYKHBIM 3aJ1a4aM padOThI.

Ounenka «2» cTaBUTCA B TOM CITy4ae, €Ciu:

a) paboTa BBIIIOJHEHA HE MOJIHOCTHIO, 1 00BEM BBITIOJHEHHOW YacTH pabOTHI HE TIO3BOJISIET
ClleNnaTth MPaBUIIbHBIX BBIBOJIOB,

0) WK OTIBITHI, U3MEPEHHsI, BEIYUCIICHHS, HAOIIOACHUS IPOU3BOIMIINCH HEMTPABUIIHHO,

B) WJIU B X0Ji¢ pabOTHI M B 0TYETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEIOCTATKU, OTMCUCHHbBIE
B TPeOOBaHUSX K, OLIEHKE «3».

Ilepeyennb JabopaTopHbIX padboT
JlaGopaTtopnas padora 1
W3ydeHnue qBUKEHUSI TeJa M0 OKPYKHOCTH MO JEHCTBUEM CUJIBI TSKECTH U YIPYTOCTH.
JlabopaTopnasi padora 2
M3ydeHne 3aKk0Ha COXpaHEHUS UMITYJIbCA.
JlabopaTopnas padora 3
H3MepEeHNe OTHOCUTEIHHON BIKHOCTH BO3/IyXa
JlabopaTopHas padora 4
Wzydenue 3akona OMa a7sl yyacTKa IeTH
JlabopaTopHas padora 5
Nzmepenne DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA
JlabopaTopHas padora 6
Habntoienue nelicTBUsS MarHUTHOTO TIOJISL HA TOK
JlabopaTopnas pabdora 7
W3ydeHue siBneHUs 2IEKTPOMAarHUTHON UHAYKIIUN
JladbopaTopHas padora 8
W3ydenne n3o0paxxeHus MpeAMETOB B TOHKOMW JIMH3E.
JladbopaTopHas padora 9
Wzydenne natepdepeHnu u qTudpaKkiiui cBeTa
JladopaTopuas padora 10
['pagyupoBKa CIEKTPOCKOIA U OMpeAeTICHUE ATUHBI BOJIHBI CIIEKTPATBHBIX JTHHHMA



Jlabopamopnas paboma N 1.
HA3y4yenue ABHKEHHA TeJIa MO OKPYKHOCTH

MO/ 1eHCTBHEM CHJI YNIPYTOCTH H THKECTH
Lenv pabomui: onpeneneHne 3HaYCHHE EHTPOCTPEMH-
TENBHOTO YCKOPEHHS MIapHKa MPH €ro paBHOMEPHOM D
JOBHXKEHHH 10 OKPYXHOCTH. I
Obopyodosanue. WITaTHB ¢ MyQTOH W NANKOH, H3MEPH- |
TeNbHAs JIEHTa, LMPKY/b, THHAMOMETP J1abOpaTOPHBIH, |
BECHI C Pa3HOBECAMH, IIAPHK HAa HUTH, KyCOYEK MPOOKH |
C OTBEPCTHEM, JIUCT OyMaru, IMHENKa. |

1. IlpuBeseM rpy3 BO BpalllCHHE MO HAPHCOBAaHHOW OK- ,~ R | =
pyxHOocTH paauyca R = 15 cm = 0,15 m. Msmepum Bpe- (\‘ 2 a
M £, 332 KOTOpOe TeJo coBepiuT n = 40 060poTOB. S———
2. IlpuMepHBIe YHCIICHHbIE JaHHBIE IIPUBEICHEI B TAOJIHLIE.
1-# omeIT 2-if onbIT 3-# onbiT 4-i onbIT 5-# onbiT Cpennue

R.M 0,15 0,15 0,15 0,15 0,15 0,15
f¢ 55 55,1 55,05 54,9 55 55,01
N 40 40 40 40 40 40

t 5501 ¢ - 2
3. W 0 =1,38 c 4“2R 4. 314 OISM—3,1 M/Cz,

N 40 r (1,38 c)?
4. Namepum A= 55cMm = 0,55 m.

2
i, = gR _ 9,8 M/c”-0,15 M _ 2.7 mic?
h 0,55 M

5. OcTtaHOBHM Ipy3 U OTKJIOHMM €r0 Ha TaKOH yroi, Ha
KOTOpBIH OH OBLT OTKJIOHEH M NpH BpameHuH. [Ipukpe-
UM K rpy3y auHamomerp. Ilycrs Macca rpysa m =300
= (0,3 kT, a AMHAMOMETP NMOKa3bIBaeT 3HAaYECHUE CHIIBI F =

0,9 H. Otcrona HaxoauM ;4 = L OOH 3 m/c?.
m 0,3 kr
2
RIN| & | b | m| T |aq=228
T
15 cm| 40 | 55,01 ¢ ]0,55 cm[0,3 xr|1,38 ¢| 3,1 m/c” 2,7 m/c* | 3,0 m/c”

Bol6oo: Mbl MoMy4HiIH, 4TO 3HA4YEHHA LEHTPOCTPEMHTEIBHOTO YCKOPEHHA, W3-
MEPEHHbIE U3 KMHEMAaTHYECKHX M JHHAMHYECKHX COOOpakeHHH, MpUOIHIKEHHO
paBHBI. ITO MOATBEPXKAAET, BO-NEPBBIX, ﬂpaBHJIbHOCTb HaIllMX U3MEPEHHH, a BO-
BTOPBIX, BTOPOH 3akOoH HeroTOHA.



JlabopaTopHasi padora Ne 2

IMPOBEPKA 3AKOHA COXPAHEHWS SHEPT UM IOJI JEHCTBUEM
CNJI TAXKECTU U YIIPYT'OCTH.

Llenb paGoOTHI: CPaBHUTbH U3MEHEHUS [TOTCHIMAIBHOW SHEPTUH I'PYy3a U IOTCHIMAIBHON

SHEPIUu NPY>KUHBIL.

IITaTUB ¢ My(PTOH 1 325KMMOM, JTMHAMOMETP C (PUKCATOPOM, TPy3, IPOUHAs

HUTb, U3MEPUTENbHAS JICHTA WY JINHEHKA ¢ MWIIMMETPOBBIMHU JCJICHUSMU.

Omnwucanue paboTsl.I'py3 BecoM P mpuBs3bIBaIOT HA HUTH K KPIOYKY MPYKUHBI TUHAMOMETpA U,
HOJHSB Ha BBICOTY h1 HaJ| MOBEPXHOCTHIO CTOJIA, OTITYCKAIOT.

O6opynoBanue:

H3mepsioT BbICOTY Ipy3a h2 B MOMEHT, KOT/1a CKOPOCTh Tpy3a CTAaHET paBHOI
HYJIIO0 (TPH MAaKCUMAJIbHOM YJUTMHEHHH MTPYKUHBI), & TAKKE YUTMHEHUE X
HPY>KUHBI B 3TOT MOMEHT. [oTeHIManbHast SHEPTUs rpy3a yMEHbIIUIACh Ha
|AErp| = P(h1 - h2), a moTeHnanbHas SHEprus MPYKUHbBI YBEINYHIACH HA

g -k

Hy
2 , r71e k - KoaQUIMEHT )KeCTKOCTH MPYKUHbI, X — MAaKCUMaJIbHOE
YJIMHEHHE MPYKUHBI, COOTBETCTBYIOLIEE HU3ILIEMY IIOJIOKEHUIO IPy3a.

ITockonbKy 4acTh MEXaHHMYECKOW SHEPTUU IIEPEXOIUT BO BHYTPEHHIOIO
BCJICJICTBHE TPEHUS B TUHAMOMETPE U COITPOTHBIICHUS BO3/lyXa, OTHOILICHHE
E.p / |AErp| MeHbIIEe emuHUIIBI. B nanHOi paboTe TpedyeTcs OnpenennTh,
HACKOJIbKO 3TO OTHOIICHHE OJIM3KO K CTUHHMIIC.

Moynb CHJIBI YIIPYTOCTH U MOJTYJIb yIJTMHCHHSI CBSI3aHBI COOTHOIIIEHUEM F =
Hx

E
i
kx, moatomy 2 ,raeF — cuma YIPYTOCTH, COOTBETCTBYOILAS
MaKCHUMAaJIbHOMY YIJIMHEHUIO MPY>KUHBI. TakuM 00pa3om, 4ToObl HalTH
otHoutenue Eqp, / |AErp|, Hamo usmeputs P, hy, ho, F u x.

Host mamepenus F, x u h, He0OX0AMMO OTMETUTH COCTOSIHUE,
COOTBETCTBYIOIIIEE MAaKCUMaJIbHOMY YJUIMHEHHUIO NIPYKUHBL. JJ1s1 3TOrO Ha
CTepKEHb IMHAMOMETpa Ha/IeBAIOT KyCcOueK KapToHa ((huxcarop), KOTOpbIi
MOYKET MepeMEIaThCs BIOJIb CTEPXKHS C HEOOIbIIUM TpeHueM. [Ipu nBrmxeHun
rpy3a BHU3 OrpaHUYUTEIbHAs CKoOa TMHaMOMETpa CIBUHET (PUKCATOp, U OH
NIEPEMECTUTCS BBEPX 110 CTEP/KHIO JUHAMOMETpA. 3aTeM, PACTAHYB
JTUHAMOMETP PYKOM Tak, 4ToObI (PMKCATOp OKa3ajcs CHOBA Y
OTPaHUYUTENBHOM CKOOBI, CUNTHIBAIOT 3HaUeHue F, a Takke u3mMepsioT X u ha.



XOI PABOTBI:

1. Cobepure ycTaHOBKY, H300paKEHHYIO Ha PUCYHKE.

Guxcamop 3
@ @duxcamop
HUMb

3

2. TlpuspkuTe rpy3 Ha HUTH K KPIOYKY AMHaMoMeTpa (JummHa HUTH 12-15 cm). 3akpenurte
JMHAMOMETp B 3a)KMMeE IITaTUBa Ha TAKON BBICOTE, YTOOBI IPY3, HOJHATHIN 10 KpIOUKa,
IpU MaJI€HUH HE JOCTaBajl JI0 CTOJA.

3. IlpunoaHsB rpy3 Tak, 4ToObl HUTh IPOBHCAJIA, YCTAHOBUTE (PUKCATOP HA CTEPIKHE
JUHAMOMeTpa BOJIM3U OTPaHUYUTENIbHOM CKOOBI.

4. TlogHuMuTE rpy3 MOYTH 0 KPIOYKa AUHAMOMETpA U U3MepbTe BhICOTY h1 rpy3a Hax
CTOJIOM (YJ1I00HO U3MEPSTH BHICOTY, HA KOTOPOM HaXOUTCSI HUXKHSAS IPaHb Ipy3a).

5. Ornycrute rpy3 0e3 Tonuka. [Tagas, rpy3 pacTsHeT NpyKuHY, U (UKcaTOp MepeMecTUTCs
10 CTEP’KHIO BBEPX. 3aT€M, PacTSIHYB PYKOH IPYKHUHY Tak, 4TOObI PUKCATOP OKa3alcs y
OTpaHUYUTENBbHON cKOOBI, M3MepbTe F, X 1 ho.

6. Beraucnure:

a) Bec rpy3a P = mg;

n
0) yBelM4YeHHE MOTCHIMATBHON YHEPTUH TIPYKUHBI 2
B) YMCHBIIICHHE MOTEHIIHANBbHON dHepruu rpy3a |AE,| = P(h: - hz)
7. Pe3ynbTaThl U3MEPECHUIA M BHIYMCIICHUH 3aMUIIATE B TAOIHILY.



P, H hl, M h2, M F, H X, M AErpl, Enp, H)K Enp / |AErp

8. Haiigure 3Hauenue otHomeHUs Enp / |[AE |
9. CpaBHHTE MOJyYCHHOE OTHOIICHHE C SAMHUIICH U 3aIMIINTE CACTaHHBIN BBHIBOJ,
YKa:KHTe, KaKHe NMpeBpalleHusi JHePruu MPOUCXOIMIU NPH ABHKEHUH I'Py3a BHHU3.

JlabopaTopHasi padora Ne 3

W3MEPEHUE OTHOCHUTEJIBHOHN BJAKHOCTHU BO3JIYXA.

L{enb paboThI: HAYYUTHCS ONPEAETAThH BIAKHOCTh BO3IyXa.

OO6opynoBaHue:  ICUXPOMETP; CTAKaH C BOJOMW; ICUXpOMETprUYecKas TadiIuIa.

Ornucanne pabotsl.IIcuxpomMeTp COCTOUT U3 IBYX OJMHAKOBBIX TEPMOMETPOB, OJJUH M3 KOTOPBIX
oOmoTaH TkaHblo. Eciii BOJsiHOM Tap B BO3/[yX€ HE HACHIIIEH, TO BOJIA U3
TKaHU OyJIeT UCTIAPSATHCS U MOKA3aHUSI «BJIKHOT0» TEPMOMETpa Oy ayT
MEHbIIIE, YeM cyxoro. UeM mHTEHCHBHEE UcTapseTcs Boja (T. €. 4eM MeHee
HACBILIEH BO3/1yX BOASHBIM MAapOM), TEM HIDKE MMOKA3aHUS «BIAXKHOTO
TEPMOMETPAY.

1o pa3Hule NOKa3aHUil IByX TEPMOMETPOB MOKHO U3MEPSTH BIAKHOCTh
Bo3yxa. C 3TOH LIENBIO COCTABIAIOTCS TaK HA3bIBAEMbIE IICUXPOMETPUUECKHE
TaOJINLBI, C TOMOIIbIO KOTOPBIX HAaXOAT KOHKPETHbIE 3HAUECHUS
OTHOCHUTEJIBHOM BIIaXKHOCTH BO3/yXa.

XOI PABOTDI:

1. B navasie ypoka HaJIMBAaIOT BOJAY B pe3epByap TepMOMETpa, OOEPHYTOTO Mapieu (CM.
PHUCYHOK).


http://physics-lab.ucoz.ru/publ/manual/spravochnye_tablicy/psikhrometricheskaja_tablica/45-1-0-121

2. Bopkaas 20-25 muHyT(IIOKa MOKa3aHUs BIAXKHOTO TEPMOMETpPA MEPECTaHyT U3MEHATHCS),
3aIUCHIBAIOT MTOKA3aHUs CyXOT0 U BJIAKHOTO TEPMOMETPOB B Tabmuily. (3a 3TO BpeMs
yyaluecss MOI'yT 03HaKOMUTBCS C yCTPOHCTBOM IPUOOPOB, C MOMOILBIO KOTOPBIX MOKHO
OIpEAEIATh BIAXKHOCTb BO3/1yXa).

3. C noMoIibio NCUXPOMETPUIECKOMN TaOJIUIIbI ONIPEIeIUTE OTHOCUTENBHYIO BIaKHOCTh
BO3/yXa.


http://physics-lab.ucoz.ru/publ/manual/spravochnye_tablicy/psikhrometricheskaja_tablica/45-1-0-121

IIcuxpomerpuyeckasi Tadauna

[Tokazanus Pa3nocTh mokazanuii Cyxoro v BIaKHOT'O TEPMOMETPOB, °C
CyXOro 0 1 2 g 4 5 6 7 8 9
tepmoMeTpa, °C  OTHOCUTEINbHAs BIAXKHOCTb BO3yXa , %o
0 100 81 63 45 28 1 - - -  —
2 100 84 68 51 35 20 - — — —
4 100 85 70 56 42 28 14 — —  —
6 100 86 73 60 47 35 23 10 — —
8 100 87 75 63 51 40 28 18 7 —
10 100 88 76 65 54 44 34 24 14 5
12 100 89 78 68 57 48 38 29 20 11
14 100 90 79 70 60 51 42 34 25 17
16 100 91 81 71 62 54 46 37 30 22
18 100 91 82 73 65 56 49 41 34 27
20 100 92 83 74 66 59 51 44 37 30
22 100 92 83 76 68 61 54 47 40 34
24 100 92 84 77 69 62 56 49 43 37
26 100 92 85 78 71 64 58 51 46 40
28 100 93 85 78 72 65 59 53 48 42
30 100 93 86 79 73 67 61 55 50 44

4. Pe3ynbTaThl U3MEPEHUI U BEIYUCICHHUI 3aHECUTE B TAOJIHILY.

5. 3anummre BBIBOM: YTO BBl H3MEPSUIH U KAKOW MOIYYECH Pe3yibTar.

teyx, °C taax, °C At, °C 0, %




JlabopaTopHas padora Ned

W3YUYEHUS NTPUMEHEHUS 3AKOHA OMA JIJISI HENEN
INOCTOAHHOI'O TOKA

Ilens paboOTHI: VYriy6nenne 3Hanui 0 3akoHe OMa 1 y4acTKOB LIeTH U 0 3akoHe Oma Jiist
MOJHOM IeNu.
O6opynoBanue: M cTOYHMK MOCTOSTHHOTO TOKA; BOJBTMETP; aMIIEpPMETP; peocTaT

Onucanue: 3akoH OMa /17151 yyacTKa Lenu
L
I=—
R
| — cuna Toka, U — HanpspkeHHe Ha ydacTke 1end, R — conpoTuBnenne
y4acTKa,

3akoH OMa ISt HOJHOM Lenu

=5
Rtr

| — cuna TOKaQ, € - 5.0.Cc. ICTOYHHKA TOKa, R - COIIPOTUBJICHUC BHEIITHEH eIy,
I — BHYTPpCHHEEC CONIPOTHUBJICHUEC HCTOYHHUKA TOKA.

XOA PABOTBI:

1. Co6epHTe QJICKTPHUYCCKYIO LICIIb 110 CXCMCE, HpeHCTaBHCHHOﬁ Ha pUCYHKC.

g 7
1
'l

%

2. V3mepbTe HanpspKeHHE Ha MOJTI0CAX MCTOYHUKA MPH PA30MKHYTOH IIETIH — €0 MOKHO
cuuTaTh paBHbIM DJIC MCTOYHMKA, TOCKOJIBKY COITPOTHBIIEHHE IKOJIBHOTO BOJIBTMETPA
HaMHOT0 0OJIbIIIE CONPOTUBIICHUSI UCTOUHUKA TOKA.

3. YcTaHoBuUTe MOJ3YHOK peocTaTa B Cpe/lHee MOJI0KEHNE, U3MEPbTE CUITY TOKA B IIETIH U
HanpspkeHue U Ha UCTOYHUKE.

4. BpluncauTe 3HaU€HUE BHYTPEHHETO COMPOTHBIICHUS] HCTOYHHKA T.

Pe3ynbTaThl u13MepeHnii U BRIYUCIICHUN 3aHECUTE B TaONIHILY.

6. 3anummre BHIBOA: YTO BBl U3MEPSUIM U KAKOH MOJyYeH pe3yibTar.

o



I, A lo, A I3, A Uy, B Uy, B Us, B

Buuncnennrie
3HAYEHUS

N3mepennbie
3HAYCHMUSI

BriBox:
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OIIPEAEJIEHME 3/IC U BHYTPEHHEI'O COITPOTHUBJIEHUSA
NCTOYHHUKA TOKA.

Ilens paGoThI: n3meputh IJ1C 1 BHyTpeHHEE CONPOTUBIICHUE OaTaperK.

Oarapelika, aMIepMeTp, BOJIbTMETP, PEOCTAT, KIIF0U, COSTMHUTEIIbHbBIC
OGopyi0BaHHE: P > PMETP, P, P ) , COeJl

POBOJA.

Omnwucanue pabotel. D/C HCTOYHMKA paBHA HAMPSHKEHUIO HA €r0 TOJII0CAX MPH PA30MKHYTON
nenu. /Iy HaXx0KJEeHUS! BHYTPEHHETO CONMPOTUBIICHUS I HICTOYHUKA TOKa
U3MEpSIOT crity Toka | m Hanpspxkenne U Ha TOTIOCax HCTOYHHKA B
3aMKHYTOH LIeNU ¢ BHEIIHUM conpoTuBieHreM R. 13 3akona Oma aiis

E=U-Ir

MOJIHOU LieHn , CIIEyeT
E-U

A

XOI PABOTBI:

7. CoOepuTe MEKTPUUYECKYIO LIETIb [0 CXEME, ITPEICTaBICHHON Ha PUCYHKE.

8. H3mepbTe HanpsOKEHUE HA MTOJTFOCAX UCTOYHHUKA TIPU PA30MKHYTOH IETTH — €ro MOYKHO
cuntaTh paBHbIM DJ[C UCTOUYHMKA, TOCKOJIBKY COIPOTUBIIEHHUE IKOJBHOTIO BOJIBTMETPA
HaMHOTO OOJIbIIIe COTIPOTUBIICHUS UCTOYHHKA TOKA.

9. VYcraHoBHUTE MOJBYHOK PEOCTaTa B Cpe/iHee MOJ0KEeHNE, H3MEPhTE CHUITY TOKA B LIETIH U
HanpspkeHue U Ha HICTOYHHKE.

10. BeruncnuTe 3HaYeHHE BHYTPEHHETO COMPOTUBIICHUS! HICTOYHHKA T.




11. Pe3ynbTaThl UBMEPEHUH M BRIYUCIICHUN 3aHECUTE B TAOIHILY.
12. 3anumuTe BBIBOJ: YTO BBl U3MEPSUIH U KaKOW TOTyUYeH pe3yibTar.

& I, A U, B r, Om
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Hao0aronenue aeiictTBUs MArHUTHOI'O MOJISI HA TOK

Lenb ypoxa: c(hOpMHUPOBATH MIPEICTABICHIE O MATHUTHOM IT10JIC U O JCHCTBHH
MarHUTHOTO TMOJISI HAa MPOBOJHUK C TOKOM.
O6opynoBanue: MPOBOJIOYHBIA MOTOK; IITATUB; ICTOYHUK MOCTOSIHHOTO TOKA; PEOCTaT;

TyrooOpa3HbIil MarHUT

Onucanue padboTel: paboTe UCCIENYIOT B3aUMOAECHCTBUE TPOBOJIOYHON KATYIIKU-MOTKA,
MIO/IBEILICHHOW HA IITATUBE, C IOCTOSTHHBIM MarHUTOM, TaK)Ke
YCTAaHOBJICHHOM Ha 3TOM IITAaTHUBC pAAOM C KaTymKOﬁ.

XOI PABOTDI:

1. JlyrooOpa3Hblil MarHUT MOAHECEM K BUCALIEMY Ha IITaTUBE IPOBOJIOYHOMY MOTKY,
3aMblKas KJIt04, HaOI0JaeM 3a JBUKEHUEM MOTKA.




2. 3apucyeM 4 BapraHTa pacIoJIOKEHHAs MarHUTa OTHOCUTENIBHO MPOBOJIOYHOI'O MOTKA,
yKa3blBasl Ha pUCYHKaX HallpaBiieHHe Toka. HampaBiieHne TMHUN MarHUTHOM MHIYKIUHU U
IIPEIIOJIOKUTEIBHOE ABM)KEHNE MOTKA OTHOCUTEIBHO MarHuTa.

3. CripaBeisIMBOCTD NPEANIONIOKEHUHN O HAPABICHUH JBUKEHUS MOTKA U XapaKTepe 3TUX
JIBYOKEHUH ITPOBEPSIEM Ha OIBITE.
4. W3 ToHKO# (obru BeIpe3aTh JIUHHYIO MONOoCcKy. IloaBecuts ee Ha mratue U —0Opa3HO

Y TIOIKJTFOYHUTH K AJIeKTprUeckoi menu. [IpoHaditoaaTh B3aMMOIEHCTBHUE MTOJOCKH C TOKOM U
ZyrooOpa3HbIM MarHUTOM.

5. Crenars BBIBOJI.

KonTposbHbIe BONPOCHI

1. IITnyp HACTONBHOM JaMITbI, TUTAEMOU MOCTOSIHHBIM TOKOM, ITOJHECIN K MarHUTHOM CTpEJIKE.

W3meHuTCs 11 MOJI0’KEHNE MAarHUTHOM CTPENKH?

Omeem: eciu wWHyp 08YXNPOBOOHOMU, MO MACHUMHAS CMpelKa He OmKIOHUmcs. Tok 6 08yx
JACUNLAX WHYPA UMeem NPOMUBONOLONCHOE HANPAsLeHUe, d N0 8elUudUHe OOUHAKOG

2. Ecnu HeT nmepemelieHus Tena, To HeT M MexaHndeckoi padotel. Kyna «ucuesna» aneprus,
nepeaHHast JIEKTPOMAarHuTy MOKa OH «yJIEPKUBAD Tpy3?

OTBeT: nOCMOAHHBIU MOK PACX00Yemcsl Ha HA2pes NPOBOOHUKA (HA MeNo).
JlabopaTopHasi padora Ne 7
HN3yuyeHue siBJICHUSA JJIEKTPOMATHUTHOM HHAYKIMHU

[enb ypoxa: W3YYHTh SIBJICHUE DIEKTPOMArHUTHOW UHAYKIWH.

ObopynoBanue: MUJUINAMIIEPMETP; UCTOYHUK TUTAHMSI; KaTyIIKa C CEPACUYHUKOM,;
yrooOpa3Hblii MarHuT; KOMIIac; peocTar

Onwucanue paboThl: SBJIEHHE MIEKTPOMArHUTHON MHIYKINHU 3aKII0UAETCs B BOSHUKHOBEHUH
QJICKTPHUYICCKOI'0 TOKa B 3aMKHYTOM IIPOBOJHHUKE IMPHU U3MCHCHHUU
MarHMTHOIO IIOTOKA, IPOHU3BIBAIOIIETO OXBAYEHHYIO IIPOBOJIHUKOM
IUIOINAMb.

Xox padoThl.

1. CobGupaem nens no cxeme Ha puc la:

— o
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Puc la



2. BoInonHsIeM OMBITH U 3aMIOJHIEM TaOIHUITY.

-
i
-

Puc.2

Ha pucyHke cuHIM 1IBETOM 0003Ha4€HbI CUJIOBbBIE JINHUU MarHUTHOTO TOJISI IOCTOSTHHOTO
MarHuTa U JIMHUY MarHuTHOTO IOJIsl UHIYKIIMOHHOTO ToKa. CHUJIOBbIE JINHUU MarHUTHOTO OIS
Bcerja HanpasieHbl OT N K S — OT ceBepHOro mnoJtoca K 1oxHomy. [1o nmpasuiy Jlenna
MHAYKIMOHHBIN JIEKTPUYECKHUH TOK B IPOBOAHUKE, BOSHUKAIOIINNA TPU N3MEHEHUH MAarHUTHOTO
MOTOKA, HApaBJieH TAKUM 00pa3oM, UTO €ro MarHUTHOE T0JIE MPOTUBOJICHCTBYET U3MEHEHUIO
MarHUTHOTO NoTOKa. [I0ATOMy B KaTylIKe HAlpaBJIE€HUE CUIIOBBIX JINHUH MarHUTHOTO I10JIS
IIPOTUBOMOJIOKHO CHUJIOBBIM JIMHUSAM MOCTOSSHHOTO MarHUTa, BeJlb MAarHUT JIBHKETCSI B CTOPOHY
Karymky. HarmpasiieHre Toka HaxoIuM 110 TIPABIITYy OypaBUYMKa: eCiiid OypaBYHK (C IPaBoOM
Hape3KOoil) BBUHUMBATH MO HAIpaBJIeHUIO TOKa (1), To HampaBieHHe BpaIleHUs PYKOSITKH
OypaBuMKa COBIIAJ[a€T C HAIIPABJIEHUEM MarHuTHOro 1nouis (/), Bo30y»X/1aeMOro 3TUM TOKOM (CM.
puc.2).

[ToaToMy TOK Uepe3 MUIIIMaMIIEPMETpP TEUYET CIEBA HAIPABO, KaK IOKa3aHO Ha PUCYHKeE |
KPaCHOM CTPEJIKOM.

B cirydae 6, Koraa MarouT OTOABUTacTCA OT KaTylIKHW, CUJIOBBIC JIMHUW MAarHUTHOI'O ITOJIA
HHAYKIUMOHHOI'O TOKA 6y,HYT COBITIAIaTh IO HAIIPABJICHUIO C CUJIOBBIMU JIMHUSAMU IMTOCTOSHHOT'O
MarsurTa, u TOK 6y21€T TCYb CIIpaBa HAJICBO.

Puc. 3
Ecnu B xatymiky (puc. 3,a) BBOAUTH OCTOSIHHBIN MarHuT, TO aMIIEPMETP MOKAKET HATUINE

SJICKTPHUYCCKOI'O TOKA B LICIIN.

Ecnu MarHuT HaXOJUTCS B KaTYIIKE B COCTOSIHUH MOKOS (pUC. 3,0), aMIepMeTp MOKa3hIBaeT:
TOKa B 11enu HeT. [Ipu BhIBEIEeHMM MarHuTa U3 KaTYyIIKW B IENHU MOSABJISIETCA TOK
MIPOTUBOIOJIOKHOTO HaIpaBiieHus (puc. 3,8), pETUCTPUPYEMBIH aMIIEPMETPOM.
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I/I3yqune 3aKOHa IPECJIOMJICHHUA CBETA

Ienb ypoxa:

O6opynoBanue:

OIIPEJENIUTh I10KA3aTellb IPEIOMIIEHHUS CTEKIA C TIOMOLIBIO
IJIOCKONApaUIEIbHOMN MIIACTUHKU
TUTOCKOTIapaJuIebHas TUIACTHHKA, OYIaBKH, TMHEHKA, TPAHCIIOPTHD.

Omnmncanue pa6OTBIZ Ilocre IMPOXOKACHUA YEPE3 CTCKIIAHHYIO INIOCKOIIAPATUICIIBHY O INIAaCTUHKY

JIY4 CBCTAa CMCHIACTCA, OJHAKO €0 HAlIPAaBJICHUC OCTACTCA MMPCIKHUM.
AHaJII/ISpr}I XO0J J1y4da CBE€Ta, MOKHO C ITIOMOHIIBIO T€COMETPUUCCKHUX
HOCTpOGHI/Iﬁ OIIPECACIIUTD IMOKA3aTCJIb IPEIIOMIICHUA CTCKIIA

Xoj paboThI.

1. IToyokuTe HA CTOJI JIUCT KapTOHA4, a Ha HECTO — CTCKIISIHHYIO IIJIACTUHKY.

2. BoTKHUTE B KapTOH 110 OJIHY CTOPOHY IUIACTUHKH JIBe OyJaBKM — 1 U 2 Tak, 4ToObI OynaBka 2
KacaJiach I'paHy IUTACTUHKH (CM. pucyHOK). OHM OyayT OTMEYaTh HaNpaBJICHHE M1 JAI0IIEro JTyyYa.

U3SMEPEHNE [OKASATEIJA MNPEJOMIEHNA CTEKJA
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3. I'msans CKBO3b IUIACTHHKY, BOTKHHUTE TPETHIO OYyJaBKy TaK, YTOOBI, €CIIM CMOTPETH CKBO3b
IUTACTUHKY, OHAa 3aKpbiBaia mnepsble jBe. IIpu 3TOM TpeThsi OynaBka TOXKE JOJDKHA KacaThCs

IJIaCTUHBI.

4. Yoepute OymnaBku, oOBeIUTE TJIACTUHY KapaHIAIIOM M B MECTax MPOKOJOB JIMCTa KapTOHA
OyJaBKaMU MOCTaBbTE TOUKH.

5. Haueptute mamatonmwii yd 1—2, mpenoMieHHBIH Jyd 2—3, a TakkKe MepIeHANKYIp K
IpaHUIIe TUTACTUHKH (CM. PUCYHOK).

6. OrmeTrbTe Ha Jiydyax TOukd A u B, ana kotopeix O4 = OB. U3 touek A u B omycTtute
neprnesaukyisipel AC u BD Ha nepneHauKyssp K rpaHulle IUTACTUHKU (CM. PUCYHOK).

7. N3mepuB AC u BD, BeruncnuTe mokasaTesb NPEIOMIICHUS CTEKIa, UCTIONb3Ys (DOPMYIIBL:



S.HOBTOpI/ITe OIIBIT U PACYCThI, U3MCHUB YTI'OJI TIAJACHUSA O.

9. Pe3ynbTaThl U3MEPEHUI M BBIYUCIICHUH 3allMIINTE B TAOJIMILY, IOMEUIEHHYIO B TETPAAM I
naboparopHbIX paboT. Huxke npuBeneHb! NepBbIe ABE CTPOKH STOM TaOJIULIBI.

Ne onbiTa AC MM BD mm n
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Hao0uronenue narepdepenuun u iugpaxkuun

Llens ypoka: IKCTIEPUMEHTAIEHO U3YUYHTH SBJICHUS HHTEPPEPEHINU U AUPPAKLIUH

O6opyoBaHue: JIBE CTEKJISTHHBIC IJIACTUHKH, PaMKa U3 MPOBOJIOKH, CTEKJISIHHAS TPYyOKa,
MBUIbHAS BOJIa, KOMITAKT-IUCK, CHUPTOBKA, CITMYKH, JIe3BHE 0€30MacHOM
OpUTBBI, KAIIPOHOBAs TKAHb YEPHOTO IIBETA, MMHIIET, IITAHT €HIIUPKYJIb.

Onucanue paboThl: HHTEphEpeHIUs HA0II0JaeTCsl IPU HAJIOKEHUH BOJIH, UCIYIIEHHBIX OJJHUM
Y TeM K€ UCTOYHHUKOM, MIPHUIIEININX B JAHHYIO TOUYKY PA3HBIMH ITyTSIMHU.
BCJICACTBHUE AU(PAKINU CBET OTKIIOHSAETCS OT MPSMOJIMHEHHOTO
pacpocTpaHeHUs

Xom paboTsl

OmnbIT 1. OKyHUTE IPOBOJIOYHYIO PAMKY B MBUIBHBIN PACTBOP U BHUMATEIBHO PACCMOTPUTE
00pa30BaBIIyOCS MBUIBHYIO IUIEHKY. 3apUCyiTe B TETPaIH AJIs TaOOPaTOPHBIX padOT YBUICHHYIO
BaMH MHTep(EpPeHINOHHYIO KapTuHy. OOpaTuTe BHUMAaHUE, YTO MTPH OCBEILEHUH IJIEHKU OeIbIM
CBETOM (OT OKHa nin J'IaMHI)I) BO3HHKAIOT OKPAIICHHBIC IMOJIOCHI.

C noMouIbI0 CTEKJIIHHOM TPYOKHU BBIIYHTE MBUIBHBIN My3bIph U BHUMATEIBHO PACCMOTPUTE
ero. Ilpm ocBemenun ero OedabIM CBeTOM HaOdrofaeTcss 00pa3oBaHME  LBETHBIX
uHTep(epeHIIMOHHBIX Koell. Ho Mepe yMeHbIIeHUs TOIIIMHBI INIEHKU KOJIbla, paCHIUpSsACh, Te-
peMeIarTCsl BHU3.



3anumure B TETPaay Ui JTa0OPaTOPHBIX pabOT OTBETHI HA BOIIPOCHL:

1. [ToyeMy MBUTBHBIE ITy3BIPH UMEIOT Pa/Ty>KHYIO OKPAcKy?
2. Kakyro popMy UMEIOT pajy>KHbIE TOJIOCHI?
3. ITouemy okpacka my3sIps BCe BpeMsi MEHsETCs?

OnbiT 2. TmarenbHO MNPOTPUTE JABE CTEKISIHHbIE TIACTUHKH, CIOKUTE€ HX BMECTE U
COXKMUTE TasbliaMu. M3-3a HewgeaabHOCTH (OPMBI CONMPHUKACAIOIIMXCS TTOBEPXHOCTEH MEKITY
IUTACTHHKAMH 00pa3yroTCsl TOHYAUIIIHE BO3YIIHbIC MyCTOTHI. [Ipy OTpakeHUn CBETa OT MOBEPX-
HOCTEH MmIacTuH, 00pa3yroyx 3a30p, BOSHUKAIOT SIPKHUE PATy’KHBIE TIOJIOCH — KOJIbIIe0Opa3HbIe
WIA HENpaBWIbHON (Gopmbl. [Ipy M3MEHEHHMH CWIIBI, CKUMAIOIICH TIUIACTUHKH, WU3MEHSIOTCS
pacnionokeHue W ¢GopMa IOJOC. 3apUCYWTE YBHJICHHBIC BaMU KApTUHKH B TETPamd JUIs
71a00paTOPHBIX padoT.
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3anumure B TETpaau IJId J'Ia60paT0pHBIX pa60T OTBCTBI HAa BOIIPOCHI:

1. Tlouemy B MecTax CONPHKOCHOBEHHUS TUIACTUH HAOMIOAAIOTCA SIPKUE DaayKHBIC
KOJIbIIEOOpa3HbIe HIIM HEMPAaBUIBHOU (POPMBI TOJIOCHI?

2. Tlowemy ¢ W3MEHEHHMEM HaXMMa W3MCHSIOTCS (opMa H  PaCIOJIOKCHUE
uHTEp(EepEeHIIMOHHBIX TToJ0C?

OmnbiT 3. PaccMoTpuTe BHUMATENBHO MO/ Pa3HBIMU YIJIAMU TTOBEPXHOCTh KOMIIAKT-IUCKA
(Ha KOTOPYIO MPOU3BOIUTCSA 3amuch). Uto Bbl HaOmogaeTe? OOBsiICHUTE HAOTI0TaeMbIE SIBIICHUS.
Onummre nHTEp(PEPEHIIMOHHYIO KaPTHHY .




OnbiT 4. Bo3pMuTE MUHIIETOM JIe3BUE OE30MACHON OPUTBBI M HATPEUTE €ro HaJ TUIAMEHEM
CIHMPTOBKH. 3apHcyiiTe HaOII01aeMyI0 KapTHHY B TETPAH I J1a00paTOPHBIX padoT.

3anumure B TETPaay Ui JTa00OPaTOPHBIX pabOT OTBETHI HA BOIIPOCHL:

1. Kakoe sBiieHue BbI HAOIIOAAIN?
2.Kaxk ero MoxHo 00BACHUTE?

OnsbiT 5. TlocMOTpUTE CKBO3b YEPHYIO KallpOHOBYIO TKaHb HAa HUTh TOPALIEH JIAMIIBL.
[ToBopaunBast TKaHb BOKPYI OCH, JOOeWTeCh YeTKOW NU(PPAKLMOHHOW KAPTHHBI B BHJE JABYX
CKPEIICHHBIX MOJI IPSIMBIM YTIIOM JU(PPAKIUOHHBIX MOJI0C. 3apucyiiTe HaOIr01aeMbli T paKin-
OHHBIN KpecT B TeTpau i1 J1abopaTOpHbIX paboT. OOBsCHUTE HAOIIOIaeMBbIe SIBIICHHSL.

3anuiuTe B TeTpaau 1uid 1a00paTOpHBIX PabOT BHIBOBI.

VYKaxxure, B KAKUX U3 IPOJICJIAaHHBIX BaMU ONBITOB HAOII01a10Ch SBJICHUE UHTEPPEPEHIINH,
a B KaKUX — sIBIICHUE JU(PPaKIIUH.
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I'panyupoBka cnieKTpOCKONA M onpe/ejieHre JVIMHbI BOJTHbI CIEKTPAJIbHbIX JIMHUIA

[{enb paboThI: SKCIIEPUMEHTAIILHOE OIPE/IEICHHE CBETOBON BOJIHBI C TOMOIIBIO
T(PPaKINOHHON PEIIETKH.

Ob6opynoBanue: udpakinuonnas pemérka ¢ nepuoaom 1/100 mm unu 1/50 MM, 3KpaH, TUHEHKa,
HMCTOYHHK CBETA.

CxeMa yCTaHOBKH:

| — pemreTka

2 — IepKaTEIb

3 — JIUHENKa

4 — 4yepHBIIl PKpaH
5 — mens

6 - IITaTUB




PactieTHBIE (hOPMYIIBL:

MAKCHMYI CBETA

IKpaH

PEIIETEA

JTHHA BOMHEI OIpedenieTcd mo GopMyIe:;
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rae d — MepHOoI pPelleTKH. & — MOPAIOK CIeKTpa. (0 - VIO MO
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B nanHo# pal0oTe MOrpemHOCTE H3MEpPeHHH ITHH BOJIH He
OLIEHHBaeTCA H3-3a HEKOTOPOH HeolpeIeIeHHOCTH BEIOOpa cepeTHHEI
JacTH CIEeKTpa.

TadnHua 4714 3aIHCH Pe3yIbTaTOB H3MepeHHH:

Ceet d | k| a | ecnepa | e cipaBa | & cp. b

KpacHBIH

(hHOTEeTOBRIH

BriBoa 1o npoaenanHoi pabore:

W3mepuB sKCrIepUMEHTAIBHO AJIMHY BOJIH KPACHOTO U (PMOJIETOBOT'O CBETA C TIOMOIIBIO
}II/I(l)paKIII/IOHHOI\/’I PEIICTKH, MBI IIPHUIIJIN K BBIBOAY, UYTO OHA IMMO3BOJIACTCA OUCHb TOYHO USMEPATH
JUIMHBI CBETOBBIX BOJIH.



