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Pasznea 1. Mexanuka

Jlabopamopnasa padoma Nel H3yuenue oeuirxcenus mena no OKpPyIHcHocmu

Heab padorer: OnpeneneHne HEHTPOCTPEMUTENBHOTO YCKOPEHHUS IIApUKA TPH
€ro PaBHOMEPHOM JIBM)KEHHUH 110 OKPYKHOCTH

TpebGoBanusi Kk pe3yJbTaTaM o0Oy4eHHsI: OOydYarOIIMKCA [OJKEH YMETh
U3MEPATh (PU3NUECKUE BETMUHUHBI, IPEACTABIATH PE3YIbTaThl H3MEPEHUHN C YUETOM UX
NOTPEIIHOCTEN, AENIaTh BEIBOABI HA OCHOBE SKCIIEPUMEHTAIbHBIX JaHHBIX.

OO6opynoBaHue: MTAaTUB C My(QTON W JAMKOW, TUHEHKA, ITUPKYJIb, THHAMOMET]
71a00paTOPHBIiA, BECHI C pa3HOBECAMHU, IIAPUK HA HUTH, JTUCT OyMaru

Teopernveckast 4acThb.

OKCHEpUMEHTBl MPOBOJAATCS ¢ KOHMYECKMM MasTHUKOM. HeOonblioi mapuk
JBUXKETCS MO OKpyX’HOCTU panuycoM R. ITpu stom HuTh AB, K KOTOpPOW IPUKpPEIIEH

IIAPUK, OMUCHIBACT TOBEPXHOCTh MPSAMOT0 KpPyroBoro konyca. Ha mapuk JeHCTBYIOT
s —

JIBE CUJIBI: CHWJIa TSDKECTH Mmgu HarsokeHue HUTHF (puc.. 17.2, a). OHM co3maroT

LIEHTPOCTPEMUTENLHOE ~ YCKOPEHHEA, HANPAaBIEHHOE MO0 paauyCy K LEHTPY

OKPYXHOCTH. MOAyJIb YCKOPSHHS MOXKHO ONPEACINTh, KnHeMaTHuecku. OH paBeH:a=

AT%R
T2

w?R=

Jns ompeneneHuss YCKOpPEHHMsS HAJ0 HW3MEPHUTh DPaguyCc OKpPYKHOCTH Ru mnepuon
oOparieHus 1mapuKa 1no okpyHoctu T.
[{enTpocTpemMuTenbHOE (HOPMAIBLHOE) YCKOPEHUE MOYKHO OIMPEAEIUTh TaKXKe,

WCTIONB3ys  3akOHbl  guHamuku. CormacHo  BTopoMy  3akoHyHbroTona:md=

-

= —_— —
mg+F.Paznoxnm cuiy F Ha cocraBiasironueF; uF,HanpaBieHHbIE MO0 Paguycy K
LEHTPY OKPYXHOCTH U IO BEpTHUKaIW BBepX. Torma Bropoi 3akoH HbprOTOHAa MOXKHO
— —_ =
3amnucaTh CISAyoIM oopazom:ma=mg+F, +F,
Hampasnenne xoopavHaTHBIX ocedl BbIOEpeM Tak, KakK IMOKa3aHO Ha PHUCYHKE

17.2, 6).



B mpoekiun Ha ock O1YypaBHEeHHE IBHXKEHUS IIapuka npumer Bul: 0 =F>-

mg.Otcronal>= mg. COCTaBJ'ISIIOI_HaﬂﬁypaBHOBeIHI/IBaGT CHIIy TSDKECTH mg,
JEUCTBYIONIYIO HA IIApUK. 3anuiieM BTOpoil 3akoH Hbl0TOHA B MPOEKIIMU HA OCh

01 X: ma,=F;.01crona a.= Fi/m.

Monynb cocrtaBnsomie FiMoxXHO ompenenuTs pa3iuuHbIMU criocobamu. Bo-
MEPBBIX, 3TO MOXKHO C/AENIATh MOJIB3YsICh Mo 00ueM TpeyroibHUKOBOA B uFBF;:

Fi/R=mg /h

OrcronaFr=mgR/h na, =gR/h

Bo-BTOpBIX, MOIyNb COCTABIAKOIICHFMOKHO HENOCPEACTBEHHO H3MEPUTh
JUHAMOMETPOM. [l  3TOro  OTTATMBAaeM  TOPU30HTAJIBHO  PACIOJIOKEHHBIM
JTMHAMOMETPOM IIapHK Ha PACCTOsSIHKUE, paBHOE pannycyRokpyHocTHu (puc. 17.2,B),u

ompenensieM IoKa3aHue auHamomerpa. [lpm 3ToM cuina ynpyroctd Mpy>KUHBI

—_—
YPaBHOBEIIMBAET COCTABIAONLYIO F1.

2
ComocTaBuM BCe TPHU BHIPOKEHHS VIS @n: @ === a =gR/h ; a= Fi/m.

U yOeauMcsi, YTO YHCIIOBBIC 3HAUEHUS IEHTPOCTPEMUTEIHLHOTO YCKOPCHHS,
MOJIyYeHHBIE TPEMSI CIOCO0aMu, OJU3KH MEXKTy COOOM.

B nanHoii paboTe ¢ HanOOIBIIEH TIATEILHOCTHIO CIIEAYET U3MEPSITh BpeMs. J1Jis
ATOTO TIOJE3HO OTCUYUTHIBATH BO3MOXHO Oosbmiee 4yucio N 00OpOTOB MasTHHKA,
YMEHBIIIAsI TEM CAMBIM OTHOCHUTEIHHYIO MOTPEITHOCTb.

B3BemmBarh mapuk ¢ TOYHOCTHIO, KOTOPYIO MOTYT JaTh JIA0OpaTOPHBIE BECHI,
HEeT HeoOXOAMMOCTH. BIosTHE TOCTaTOYHO B3BEIIMBATh C TOYHOCTHIO 10 1T. BEICOTY
KOHyCa M paJinyC OKPYXHOCTH JOCTATOYHO H3MEPUTh C TOYHOCTHIO 70 1 cm. [lpm

TaKOW TOYHOCTHU I/ISMCpGHI/Iﬁ OTHOCHUTCIIBHBIC ITOTPCIIHOCTH BCIIMYHH 6y,HYT OJHOTIO

IopsaKa.

Puc. 17.2



IMopsaaok BbINoOIHEeHNsI PA0OTHI:
1. Borueptuth Ha snucte Oymaru OKpYyHOCTb paguycoM okoiio 20 cM.

N3meputh paguyc ¢ TOUHOCTBIO 10 1 cm

2. Onpenenuts Maccy Iapuka Ha Becax ¢ TOYHOCTHIO 40 1 T
3. 3akaTh HUTh C IIAPUKOM B JIAIKE IITATUBA
4. OrnpenenuTh BBICOTY KOHMYECKOTO MasiTHUKA. [[Jisi 3TOro MU3MEpUTh

PACCTOSIHKE MO BEPTHKAIU OT IIEHTpa IIaprKa J0 TOYKHU MojBeca (cuntaemi~I).

5. [IItaT¥B ¢ MasTHUKOM PacCIOJIOKHUTH TaK, YTOOBI IMPOJIOJDKCHUE HUTH
TIPOXOIMIIO Yepe3 MEHTP OKPYKHOCTH

0. OTTSAHYTh TOPH30HTAILHO PACIIOJIOKCHHBIM JUHAMOMETPOM IIAPUK
Ha PacCTOSHUE, PABHOE PAJNYCy OKPYKHOCTH U U3MEPHUTh MOAYJIb F1

7. B34Th HUTH mMambllaMH y TOYKH ITOJBECAa M BpallaTh TakK, YTOOBI

HIAPUK OIMHUCHIBAJ TAKYIO K€ OKPY>KHOCTh, KaK U HauepueHHasi Ha Oymare

8. OTtcuutath BpeMmsl, 3a KOTOPOE MasITHUK coBepiiaeT 50 060poToB
9. Haiitu Moayh IEHTPOCTPEMHUTENHHOTO YCKOPEHUS 1o (POPMYIIaM.
10. Pe3ynbrarhl u13MepeHUil U BHIYUCIICHHUM 3aHECTH B TaOIUILY:
N2 R N At |[T=A¢N| h m Fi a= a:zmzR a =gR/h
Fi/m T
OTbITa
- BOIIPOCHI JIJ1s1 0OCYKICHNS,
- MHCTPYKTaX U aJrOpUTM paboThI (3a4aHMs);
- caMocCTosTeNbHag padoTa oOydaronuxcs (KOHTPOJIbHOE 3aaHueE);
- 0TYeT (BBIBOJ) O MIPOJICITAHHON padoTe.
Cnucoxk auTepaTypsl:
1) Msxkumes I'. 4., ByxoBuesb.b.,Corckuit H.H. ®u3uka FOxnacc. - M.: IIpocsemenune, 2009

2) PeivkeBuu A.IT1. @usuka. 3anagnuk 10-11 xu. -M.: [Ipoda, 2006




Jlabopamopnaa padboma Ne2H3yuenue 3aKoHa COXpaAHEHUA MEXAHUUECKOU

IHepcuu

Heab pabdoTbl: HAYYUTHCS H3MEPATh IMOTCHUHUAIBHYI) 3HEPTHUIO
MOJHATOTO HAaJl 3eMJiel Tena U JAePOPMHUPOBAHHOW MPYKUHBI, CPABHUTDH JIBA
3HAYECHUS TOTEHUIUAILHON SHEPTUU CUCTEMBI.

TpeGoBanusi Kk pe3yabTraTaM 00y4deHHsi: 0OyJaAIOUTUICS JOMKEH YMETh
U3MepATh (U3MUYECKHE BEJIUYMHBI, MPEACTABIATH PE3YyJbTAaThl U3MEPEHUN C
YYETOM HUX IOTPEIIHOCTEN, JI€JaTh BBIBOJABI HA OCHOBE SKCIEPUMEHTAIBHBIX
JTAHHBIX.

OOopynoBanme: mTaTUB C MYyQTOM U  JanKoO#, JUHAMOMETP

71a00paTOPHBIN ChUKCATOPOM, JTUHEHKA, TPY3 MacCOM M Ha HUTH JJIUHOM L.

Teopernyeckast 4acTb.

DKCHEPUMEHT MPOBOJIUTCS C TPY30M, MPHUKPEIUVICHHBIM K OJHOMY KOHILY HHUTH
JIMHOUL. JIpyroy KOHEl HATH NPUBA3aH K KPIOYKY AUHaMomeTpa. Ecin noaHsaTs rpys,
TO TIPY>KHMHA TMHAMOMETpPA CTAaHOBUTCS HEJAe(HOPMHUPOBAHHOMN U CTpEJIKA TUHAMOMETPA
MOKAa3bIBAECT HOJb, MPH ITOM TMOTEHIMANIbHAS SHEPIHsl Tpy3a OOYyCIIOBJIEHA TOJBKO
CWION TsKecTH. ['py3 OTHyCKaloT M OH NaJaeT BHU3 pacTAruBas NnpykuHy. Ecmu 3a
HYJIEBOW YPOBEHb OTCUETA MOTEHLMAIBHON SHEPruy B3aUMOJCHCTBUS Tela ¢ 3emiiel
B35Th HIKHIOO TOYKY, KOTOPYIO OH JOCTUIaeT NpH NaJAeHUH, TO OYEBHUJHO, YTO
NOTEHLMAJIbHASL HEPIUsl TeJa B IOJIE CUJIbI TSHKECTH NEPEXOAUT B MOTEHLUAIBHYIO
SHEPruIo nedopManuy NPy KUHBI THHAMOMETpA:

mg(L +AL)=kAL?/2, rne AL — MakcUMalbHOE YIJIMHEHHE IIPY>KUHBI,

K — €€ KECTKOCTb.

TpyaHOCTh 3KCHEPUMEHTA COCTOMT B TOYHOM OINPEICICHUH MAaKCHUMaJIbHOU
nedhopMaIiy Mpy>KUHBI, T. K. TE€JI0 JIBUKETCS OBICTPO.

Yka3zanua k pabore.

Jns BeIMOSHEHUsT pabOThl COOMPAIOT YCTAHOBKY, MOKa3aHHYIO Ha pucyHke 17.3.
JluHaMOMETp yKpEIUISIETCS B JIANIKE ILITaTUBA.

ITopsiiok BpIimoJIHeHHSI PadOTHI.



I. [IpuBsxuTe rpy3 K HUTH, APYrol KOHEL HUTH NPUBSKUTE K KPHOYKY
JUHAMOMETpPA U M3MEphTE Bec Ipy3aF7= mg(B JaHHOM CiIy4yae BEC Ipy3a paBeH €ro

CUJIE TSXKECTH).

2. N3mepbTe MHy L HUTH, HA KOTOPOU NPUBS3AH I'PY3.
3. [TogHuMUTE IPy3 10 TOYKU 3aKPEIJICHNUS HUTH.
4. OtnycTtute rpy3 U yoeauTech, 4To (PUKCATOP OCTAETCS B POMEKYTOUHOM

MOJIOKEHUH MOCTE MaleHus rpy3a (He JOXOAUT J0 YKa3aTesl)

S. B3sBumice pykoM 3a rpy3, pacTSHUATE IMPYXKHUHY [0 HA4YaJIbHOIO
MOJIOKEHUS (PrKcaTopa U U3MEpPhTE TUHAMOMETPOM MaKCHUMAJIbHYIO CHITy YIPYrOCTH
FynpripyxunbI

6.CHATH Tpy3 U M0 MOJOXKEHUIO (UKCcATOpa U3MEPUTh MAKCUMAJIbHOE YJIMHEHUE
PYKUHBI

7. [ToBTOPUTH ONIBIT

8. BrruncianTe noTeHIMaNbHYI0 SHEPTUIO MOAHATOrO rpy3a E'n = mg(L +AL).

Brruucnure sHepruro nedopmupoBanHoil npyxunsl E" = kAL?/ /2 TloxcraBus
BBIpKEHUE VISl K B opMyIty At sHepruu nonydum E" = FynpAL/2

9. Pe3ynbTaThl ©IBMEPEHUIA U BHIYUCIICHUN 3aHECUTE TAOJIHITY

Fr=mg | L | AL | F [ h=L+AL | p2cp [E'n=mg(L +AL).| E" = FynpAL/2

11. CpaBaute 3HaueHus sHeprui £’ u E",. Ilomymaiite, nouemy 3Ha4YE€HUS
3TUX HEPTUM COBNAAAIOT HE COBCEM TOYHO.

ITopsiok BbINOJIHEHNS PA0OTHI:

- BOMPOCHI AJIs1 OOCYKICHHUS;

- WHCTPYKTX U aJITOPUTM padOTHI (3a1aHMs ),

- camMocTosATeIbHas paboTa o0ydarmuxcs (KOHTPOIHHOE 3a/I1aHHE);
- oTueT (BBIBOJI) O MpOJIeJIaHHOM padoTe.

Cnucok jurepatypsbl:



1) Mskume I'.5l., byxoBuesb.b.,Corckuit H.H. ®uzuxa IOxkmnacc. -M.:
[Ipoceewenune, 2009
2) PeimkeBuy A.I1. ®usuka. 3agaunnk 10-11 . -M.: dpoda, 2006

Paznien 2 MoJiekyasipaast puzuka

Jlabopamopnaa padoma Ne3IkcnepuMeHTAJbHAas MNpoBepka 3akoHa ['eii-

JIroccaka

Heasr  padoThl:  AKCIEPUMEHTAIIBHO  INPOBEPUTH  CHPABEIJIMBOCTH
cootHowienus Vi/T1=Vy/ Tz

TpeGoBanusi Kk pe3yjJbTaTtaMm oOOy4YeHHsi: OOYYAIOLIUNCS JIOKEH YMETb
U3MEpATh (U3UUECKUE BEJIMYUHBI, MPEACTABIATh pPE3yibTaTbl H3MEPEHUM C
YYETOM HX IOTPEIIHOCTEN, J€JIaTh BBIBOABI HAa OCHOBE 3KCIIEPUMEHTAIbHBIX
JTAHHBIX.

Oob6opynoBanue:

CTEeKJIsIHHAsT TpyOKa, 3amasHHas C OJHOrO KOHIa, JmHoM 600 MM u
auametpoM 8—10 MM; nuimuHIpUYeckuil cocy BeicoTor 600 MM B TuaMeTpoM
40—50 mM,HamoTHEHHBIN Topsideil Boaoi (i~ 60°C); cTakaH ¢ BOJOW KOMHATHOU
TEMIEPATYPHhI; TUIACTUIIHH.

Iopsinok BbINOJTHEHHs PA0OTHI:

Teopernueckasi yacTb U YKa3aHus K padore.

UtoOBI IPOBEPHTH, BBITTOTHSACTCS 7K 3akoH [ el-Jltoccaku, 10CTaTOYHO U3MEPHUTH
o0beM U TeMIepaTypy Ta3a B JBYX CO CTOSHUSIX NPHU TOCTOSHHOM JIaBJICHUU
UIIPOBEPUTH CHPABEMIMBOCTh paBeHCTBA Vi/ Vo=T1/ T2. DTO MOXHO OCYIIECTBUTb,
UCIOJIb3Ys BKAYECTBE T'a3a BO3yX MPHU aTMOC(HEPHOM JIaBJICHUU.

CrexiisHHasi TpyOKa OTKPBITHIM KOHIIOM BBEpPX MOMEIIAETCS BEPTUKAIBHO HA 3—
5 MUH B IIWJIUHIPUIECKUM COCY/ C Topsiueit Boaoi (puc. 17.4, a). B aTom ciydae o0bem
Bo3yxa V1, paBeH o0beMy CTEKISIHHOM TpyOKH, a TeMmIeparypa — TeMIepaType
ropsiaeit Boabl T1. 9T0 — mepBoe coctosiuue. YToObI IpH mepexo/ie BO3IyXa BO BTOPOE

COCTOAHHUE €I'0 KOJIHYECCTBO HE HU3MCHUIIOCH, OTKpI:ITI:Iﬁ KOHEI CTCKJISTHHOM Tp}76KI/I,



HaXOJiALIEHCss B Topsiyeil Boje, 3amas3biBaloT IutacTuimHoM. llocnme 3toro TpyOky
BBIHUMAIOT M3 COCyJa C ropsiueil BOAOW M 3aMa3aHHbIM KOHEIl OBICTPO OITyCKaloT B
CTakaH C BOJIOM KOMHATHOUM Temmeparypsl (puc. 17.4, 6), a 3aTemM NpsMO TOJ BOJOM
cHuMaroT 1wiactuiuH. [lo mMepe oxnaxkaeHus BO3lyxa B TpyOKe Bojaa B Heil Oyner
noaHumarbes. Ilocne mpekpaienusi mogbema BoAbl B TpyOke (puc. 17.4, 8) oObeM
BO3/lyXa B HeW cTaHeT paBHbIMV2<Via NaBleHUE p = pamu-pgh.UTOOBI naBieHUE
BO3/lyXa B TpyOKE BHOBb CTaJI0 PaBHBIM aTMOC(EpHOMY, HEOOXOIUMO YBEIUYUBATH
MIyOMHY TOTPY’KEHUs TPyOKU B CTaKaH JI0 T€X IMOpP, MOKAa YPOBHHU BOJbI B TPYyOKe U
cTakaHe He BBIpOBHSIOTCA (puc. 17.4, 2). DT0 OyAeT BTOPOE COCTOSHHE BO3AyXa B
TpyOke npu Temneparype T2 okpykaroiiero Bo3ayxa. OTHomieHrne o0beMOB BO3/AyXa B
TpyOKe B MEPBOM U BTOPOM COCTOSIHHMSIX MOKHO 3aMEHHUTh OTHOIIEHHUEM BBICOT
BO3JIyIIHBIX CTOJIOOB B TPYOKE B 3TUX COCTOSIHUSX, €CJIU CEYEHUE TPYOKU MOCTOSTHHO
no Bceit mmuHe (Vi/ V2=SI; / SbL=ly/ ). [loatomy B paboTe cieayer CpaBHUBAThH
orHowenusily/ lLu Ti/ T.. JlivHa BO3QYLIIHOTO CTOJ0Aa U3MEpsAETCS JHHEHKOM,

TeMIIepaTypa - TEPMOMETPOM.

[MopsAanok BhINOJHEHUS] PA0OTHI.
1. IToaroroBbTe OMaHK oTUeTa ¢ Tabauuen (cM. Tada. 1) ans 3anucu pe3yabTaToB
U3MEPEHU M BBIYUCICHUM (MHCTPYMEHTAJIbHbIE MOTPEIIHOCTH OIPEACIAIOTCS ¢

MTOMOIIBIO TaOIUITEI 1 B yueOHUKE).

Tabnuyal

N3mepeHo Brruucnieno

Li, mm| L2,Mm [T1,°C | T2°C | Aull,mm | A)L,mm |AL,mm T, og| T2, AT | AT

OK OK OK

Bruruuciaeno

AT, °K| i/l | €e,% | A1 | T/ Ty | €8, % | A2

2. [ToaroToBbTE CTaKaH ¢ BOAOW KOMHATHOM TEMIIEPATYPHI

Y COCY/I C TOpSTYEN BOJIOM.



3. N3mepbre nnHy LicTeknssHHON TpyOKU U TeMIiepaTypy
BOJIbI B IMJIMHAPUYECKOM COCY/IE.

4. [IpuBeauTe BO3/1yX B TpyOKEe BO BTOPOE COCTOSIHUE TaK,
Kak 00 3TOM pacckazaHo Bbime. M3mepbre maiuHyl: BO3AyHIHOTO
cTosiba B TpyOKe M TeMIepaTypy OKPY KaroIiero Bo3ayxa 7z

5. Beruncimre otHomenus I/ Lu Ti/ Tz, oTHOCHUTEIBLHBIC
(1 1 &) u abcomtoTHble (A1 Az) MOTPEIIHOCTH U3MEPEHUM ATHX
OTHOLIEHUH no hopmyiam

AL AL

E1=
1 L1+L2

6. CpaBuure otHomeHus I/ Lu Ti/ T2,( cm m. 3 BBeaeHus K J1ab0OpaTOpHBIM

paboTam).
7. Caenaiite BBIBOJ O CIipaBeaIMBOCTH 3akoHa ['eli-Jltoccaka.

ITopsiiok BbINOJIHEHHS PA0OTHI:

- BOMPOCHI AJ1s1 00CYKICHHUS;

- WHCTPYKTX U aJITOPUTM padOTHI (3a4aHMs);

- camocTosTeabHas paboTa o0ydarmuxcs (KOHTPOIBHOE 3a/1aHHE);
- oTueT (BBIBOJI) O MpOJIeJIaHHOU padoTe.

Cnucok jsurepatrypsbl:

1) MsxumeB ['.41., byxoBuesb.b.,Corckuii H.H. ®wuszuka HOxnacc. - M.:
[Ipoceemenue, 2009

2) PeivkeBuu A.I1. @usuka. 3anagnnk 10-11 xu. - M.: Ipoda, 2006



Pa3nea 3 OCHOBBI 3JIEKTPOAUHAMUKH

Jlabopamopnaa padooma Ne4U3ydeHume mOCJ€eI0BATEIbHOTO U

nmapajajaejJbHOr0 COCAMHCHUA IIPOBOIHUKOB

eab padoThbI:

TpeboBanus K pe3yiabTaTaM 00y4eHUS: O0yJArOITUNCS TOHKEH YMETh U3MEPAThH
psAn U3HYECKHE BEIWYMHBI, TPEJICTABIATh PE3YJIbTaTHl M3MEPCHHH C y4eTOM HX
MOTPEIIHOCTEH, JieJaTh BBIBOJBI HA OCHOBE OJKCIICPUMCHTAIBHBIX JAHHBIX.
O6opyaoBaHue:VICTOYHMK TOKa, JBa IIPOBOJIOYHBIX PE3UCTOpa, aMIICPMETP,
BOJIETMET], PEOCTaT

IMopsaok BbINoOIHEeHNsI PA0OTHI:

1. IloaroroBsTe OJlaHK oOT4yeTa JIA 3aliCh  Pe3yJIbTaTOB HW3MEPEHUU |
BBIUYNCJICHUN
2. Colepute 1enb I8 U3Y4YEHUS TOCIIEA0BATEIIHHOTO COCIMHEHHS PE3UCTOPOB;

U3MEPHhTE CHIIYy TOKAa W HAIPSDKEHUSI; MPOBEPHTE BBHIMOJHEHUE 3aKOHA COCIMHEHUS,
CZICJIaNTE BBIBO/I.
3. Colbepute 1emp Id W3YyYCHHUS TMApaUICIIbHOTO COCAMHEHUS PE3UCTOPOB;
U3MEPhTE TOKHM W HAIPSHKCHHWE, IPOBEPHTE BBIMOJHEHUE 3aKOHA COCIMHEHUS,
CZICJIaNTE BBIBO/I.

- BOIIPOCHI JIJIs1 0OCYKJICHHS;

- WHCTPYKTaX U aJTOPUTM pabOTHI (3adaHMs);

- camocTosTeIbHas paboTa o0ydaromuxcs (KOHTPOIBHOE 3a/I1aHHE);

- oTueT (BBIBOJI) O MPOJIeTIaHHOM padoTe.

Cnucok Jiurepatypsbl:

1) MsxumeB ['.4., byxoBuesb.b.,Corckuii H.H. ®wuszuka HOxnacc. - M.:
ITpocsemenue, 2009

2) PeivkeBuu A.I1. ®usuka. 3agaunuk 10-11 k. - M.: [Ipoda, 2006

Jlabopamopnasa paboma Ne5

N3mepenne JJIC ¥  BHYTPEHHero CONPOTHUBJICHUS  HMCTOYHMKA  TOKA



Heab padorsi: HayuuThes u3mMepsaTh IJIC UCTOUHMKA TOKAa U KOCBEHHBIMH

HU3MCPCHUAMM OIPCACIIATL €0 BHYTPCHHCC COIIPOTUBIICHHUC.

TpedoBanus k pe3yabTaTaM 00y4eHUsi: 00yJaromUics AOKEH YMETh
U3MEPATH psAl GU3NYECKUE BEIMYHUHBI, MPEACTABIATh Pe3yIbTaThl U3MEPEHUN
C YYETOM HX MOTPEUIHOCTEM, JI€JIaTh BBIBOJIBI HA OCHOBE KCIIEPUMEHTAIbHBIX
JAHHBIX.

OOopyaoBaHue: akkymyJsiTop wiu OaTapeidika uis KapMaHHOro ¢oHaps,

BOJIbTMETP, aMIIEPMETP, PEOCTAT, KIIOY.

Yka3zanusa K padore.

[Ipu pazomkayTOM Kitoue (puc. 17.5 yueObnumka) DJIC mcTOuHMKA TOKa
paBHa HaIPSHKEHUIO HA BHEIIHEH LIeNU. B skcneprMeHTe HCTOYHHUK TOKA 3aMKHYT
Ha BOJIbTMETP, COMPOTUBJIEHHE KOTOPOro RB MHOro O0JbIIe BHYTPEHHETO
COTMPOTHUBJICHUS] MUCTOYHUKA TOKAa r. OOBIYHO CONMPOTHBIEHHWE HCTOYHUKA TOKA
JIOCTaTOYHO Mo, MO3TOMY JUIsl U3MEPEHUS HAMPSHKEHHUS MOKHO HCIOJIB30BaTh
ITKOJILHBIN BOJIBT MeTp co mmKajnoit 0—6 B u conmporusnennemRp= 900 Om (cMm.
HAAMKUCh TOJ IIKajmoi mpuodopa). Tak kakRp» r., oyimune £otUHE NpeBbINIaeT
JECATHIX JOJIeH MPOLEHTa, a MOTOMYy mnorpemHocT udMepenuss J/C paBHa
MOTPEIIHOCTH U3MEPEHUsl HalpsiKeHUsl. BHyTpeHHee cOnpOTUBICHUE UCTOYHUKA
TOKa MOXHO HM3MEPUTh KOCBEHHBIM ITyT€M, CHSB IIOKa3aHUS aMIlepMeTpa H

BOJIbTMETpPA MpPU 3aMKHYTOM Kitoue. JlelicTBUTENbHO, W3 3akoHa Owma st

3amMkHyTOM 1enu (cMm. § 108) monyuaem € =U+Ir, rneU = IR— HanpsikeHUe Ha

BHEIIHEN Lenu (R— compoTtusieHue peocrata). Ilostomy rmp =(€np — Unp)/

Imp/liist u3mepeHus cuiabl TOKAa B LENA MOXHO HCIOJIb30BATh MIKOJIbHBIN
amriepmerp co mkanod 0-2 A. MakcumanpHble NOTPENIHOCTH HM3MEPEHHM
BHYTPEHHETO COMPOTHBIICHUS] HCTOYHHKA TOKAa OMpENSAtoTcs 1o ¢dopmysiam
yueOHuk ctp 353

IlopsAnoKk BbIMOJHEHNNA PadoOTHI.

1. [ToaroToBpTe ONAHK OTYETAa CO CXEMOW OIEKTPUUECKOW IENU U

TabIuIIeH 6 IJIs 3aMUCH PE3yIbTaTOB U3MEPEHUI U BEIYUCIICHUN.



2. Cobepute MEKTPUUECKYIO IIeTh corjacHo pUCyHKY 17.5. [IpoBepbte
HAJEKHOCTh  JJIEKTPUUYECKMX  KOHTAaKTOB,  MPAaBUJIbHOCTh  MOJKIIOYEHUS
aMIlepMeTpa U BOJIbTMETpA.

3. [IpoBepbTe paboTy 1enH NpU Pa30MKHYTOM U 3aMKHYTOM KITIOUE.

4. N3meprre DJIC nctounnka Toka.

5. CHuMHUTE TMOKa3aHUS aMIlepMeTpa U BOJIBTMETpPA IMPU 3aMKHYTOM
KJIIOYE M BBIUYUCIHUTCInp. BbruMcauTe aOCONIOTHYI0O U OTHOCUTENIBHYIO
norpemHoctd u3Mepenus DJ[C ¥ BHYTPEHHEro COMPOTUBICHUSHUCTOYHHUKA
TOKA, UCI0JIb3Y$ JaHHBIE O KJIACCE TOUHOCTH IPHOOPOB.

6. 3Banummre pe3yaprarel u3Mepenuid IJC wu
BHYTPEHHETO  CONPOTHUBIICHUA HCTOYHHMKA Toka: [lo

dbopmynam cM. yueOHUK cTp.354

- BOIIPOCHI I 00CYXKIACHHUS;
- UHCTPYKTaX M allTOPUTM paloThI (3a7aHus);
- caMocTosTeNNbHas paboTa 00yyaronuxcsi (KOHTPOJIbHOE 3a/JaHue);

- 0oT4eT (BBIBOJ) O MPOETaHHOU padoTe.

JlaGopaTopHnasi pab6ora Ne6 HaOsonenue 1eiicCTBUSI MATHUTHOTO MOJIAA HA TOK

Heas padorbi: OnpeneneHne cnoco0oB ASMCTBUS MArHUTHOTO MOJIS
Ha [MPOBOJIOYHBIA MOTOK

TpebGoBanusi k pesyjbTaTaM 00y4deHMsi: OOydYarolMICS JOJKEH
YMETHOIUCHIBATh U OOBSICHATH JCWCTBHE MAarHUTHOTO TOKA HAa PaMKy C
TOKOM, JieJaTh BBIBOJIbI HA OCHOBE AKCIIEPUMEHTAIbHBIX TaHHBIX.

OO0opynoBaHMe:IPOBOJIOYHBI ~ MOTOK,  IITaTUB,  WCTOYHUK
MOCTOSIHHOTO ~ TOKAa, pPEOCTaT, KIIY, COCJAUHUTEIbHBIE MPOBOA,
OyrooOpa3Hblii MarHur.

Teopernuyeckasi 4acThb.

Jyst u3ydeHnsi MAarHUTHOTO TIOJISE O€PYT 3aMKHYTBIM KOHTYP MaJIbIX
(IO CpaBHEHUIO C PACCTOSIHUSAMU, HA KOTOPBIX MarHUTHOE I10JIE 3aMETHO
u3MeHsieTcs) pazmepoB. Eciau nojiBecuTh Ha TMOKUX MPOBOJAX MIOCKYIO
PaMKy € TOKOM MEX]y MOJIF0CAMH MarHuTa, To paMka OyaeT
MIOBOPAYMBATHCS A0 TEX IOP, IMOKA €€ TIIOCKOCTh HE YCTAHOBUTCS
NEPIEHINKYJIAPHO JUHUU, COEAUHSAIONIEN TIOJIIOCH MarHuTa. Takum
00pa3oM, MarHUTHOE T0JI€ OKa3bIBAET HA PAMKY C TOKOM
OPUEHTHUPYIOLIEE NEUCTBUE.



OpueHTupylolee AeCTBUE MAarHUTHOTO MOJIS HA pAMKY C TOKOM
MO>KHO MCITOJIH30BaTh JJIS ONIPEICIICHUS HAITPaBICHUS BEKTOpa
MarHUTHOW WHTyKIIHH.

JIJ1s1 3TOTO CITYXKUT TIPaBUIIO OypaBUWKa: eciu HanpasieHue
8paujenus pyuku 6ypasuuka cognaoaem c HanpasieHuem moka 6 pamke,
mo HanpasieHue noCMmynamebHo20 08UMCeHUs. OYPasuUKa yKazvleaem
Hanpaejuexue 6eKmopa Ma2HUMHOU UHOYKYULU.

MarnurHoe 1oJie IEMCTBYET Ha BCE YUYACTKHU MPOBOJHUKA C TOKOM.
3Has cuily, IEMCTBYIOLIYIO HA KAl MAJIbId y4aCTOK TPOBOJHUKA,
MO>KHO BBIYHMCIIMTH CHJTY, IEHCTBYIONTYIO HA BECh 3aMKHYTBIN IMPOBOTHHUK
B LICJIOM.

DTOT 3aKOH ObUT YCTAHOBJIEH AMIIEpOM (3anuwume ghopmyny u
Gdopmynuposky camocmosmenvro, coenaiime pucyHok), a CHIy,
JEUCTBYIONIYIO HA Y4aCTOK IMTPOBOAHUKA, HA3BAJIM CHIJION AMIIEpa.

UToOBI ONIpeieNIuTh HaMpaBIEeHUE CUJIbl AMITEpa UCTIOJIb3YIOT
MIPaBUJIO JIEBOUM PYKU: eCiu J1e8Yt0 PYKY PACHOIONCUMb MAK, YMOObl
NEePNEeHOUKYIAPHAS NPOBOOHUK)Y COCMABNAIOWAs 6EKMOPA MACHUMHOU
UHOYKYUU 8XOOULA 8 IAOOHb, d Yemblpe BbIMAHYMbIX NAIbYa ObLIU
Hanpasienvl N0 HanpasieHulo MoKka 8 NPOBOOHUKe, MO OMOSHYMblU HA
90° bonvuiot naney ykaxcem HanpaesieHue Cuilbl, Oelicmayiowell Ha
ompe30K nPoBOOHUKA.

IHopsiioKk BbINOJIHEHHUS PadOThI:

1. TlogBeckTe MPOBOJIOYHBIM MOTOK K IITATUBY, HOJACOEAUHUTE €TI0 K
HMCTOYHHUKY TOKA MOCIEA0BATEIBHO C PEOCTATOM U KIIFOUOM.
[IpenBapuTenbHO KITHOY IOJKEH OBITh PA30MKHYT, JBHKOK
peocTaTta yCTaHOBJIEH HA MAaKCUMAJIbHOE COITPOTUBIICHUE.

2. IlomHecuTe K BHUCAIIEMY MOTKY MArHUT M, 3aMblKas KIIIOY,
poHa0IOaliTe TBIKEHUE MOTKA.

3. BriOepute HECKOJBKO XapaKTEPHbIX BapHaHTOB OTHOCHTEIHHOTO
pAacHoJIOKEHUS MOTKA M MarHuTa M 3apyUCyWTe MX, YKa3aB HAIlPABJICHUE
MarHUTHOIO TIOJIsl, HAIIpaBJICHHWE TOKA W MpPEAIojaracéMoe JABUKCHUE
MOTKA OTHOCUTEJIbHO MarHuTa.

4. IlpoBepbTe Ha ONBITE MPABUIBHOCTD MPEANOIOKEHUN O XapaKTepe
Y HAIIPAaBJICHUU JBU>KEHUSI MOTKA.

OT4ert (BBIBOI) 0 MPOAEJAaHHOI padoTe
Brarouaem cnedyrouwjue nynkmot (0014#CHbL OblMb 3ANUCAHDL 8
mempaos):
HasBanue paGoThI
Lenn
O6opynoBaHue
Kpatkas Teopust (M3y4aemblii 0ObEKT U SIBICHHUE, 3aKOH, PUCYHOK)
Pe3ynbTaThl paboThl (CM HIXKE)

Nk



6. BriBox
7. OTBeThl Ha KOHTPOJIbHBIE 3a/IAHUS

Pe3yabTarhl padoThl
JloyKHBI OBITH MPEACTABICHBI B BUJIE PUCYHKOB (HaIIpaBJIEHUE TOKA
B 0OMOTKE, JINHUN MarHUTHOM MHAYKIIMH MOCTOSSHHOTO MarHUTa,
HalpaBJIeHUE CUJIbI AMIiepa)
PucyHOK —1J1s KaXKJI0TO CiTydasi pacrojoKEeHHUs MOTKA U MarHuTa

KonTpoabHoe 3axanue
Onpenenute cuily, AEMCTBYIONIYIO HA YaCTh MPAMOJIMHEWNHOTO
MPOBOJIHUKA NIMHOM 20 CM B OJTHOPOAHOM MArHUTHOM MOJIE C
uaaykuei 40 MTi npu pa3HbIX yriax MeXay HanpaBICHUSIMHU
TOKa U BEKTOPOM MarHuTHou uuaykiuu: 1)90° , 2) 60°, 3)30°, 4) 0°
. Cuna toka paBHa 10 A.

JlaGopaTopHnasi pabora Ne7U3yueHue siBJIeHUS JJIEKTPOMATHUTHOM

HHAYKINH

Leab padorTel: Ixcnepumenmanvroe uzyyenue sA61eHusl JNeKmpoMasHUmMHOU
UHOYKYUU U nposepka npasuia Jlenya

TpeGoBanusi Kk pe3yjbTaTaM 00yUYeHHsI:00yJAIONTUICS TOJDKEH
YMETh OMNpEACIATh C TOMOIIbI0 MAarHUTHOW CTPEIKH PaCIOI0KEHUE
MAarHUTHBIX MOJIFOCOB KATYIIKA C TOKOM, 3apHCOBaTh CXEMBbI OINBITOB U
JIeJaTh BBIBOJIBI HA OCHOBE AKCIEPUMEHTATBHBIX TAHHBIX.

OOopynoBanmMe: MUUIMAMIIEPMETP, MCTOYHMK MHTaHUSA, KaTYIIKH C
CepIeUYHUKaMH, JIyrooOpa3HbIi  MarHuT,  BBIKJIOYATEIh  KHOMOYHBIM,
COEIMHMUTEIIbHBIE IPOBOJA, MATHUTHAS CTPEJIKa (KOMIIac), peocTar.

Teoperuyeckass 4acTh.

SIBiieHUE SJIEKTPOMArHUTHOM WMHAYKIMHU 3aKJIHOYAaeTCs B BO3HUKHOBEHUU
AIIEKTPUUYECKOI0 TOKA BKOHTYpPE, KOTOPBIN JIUOO MOKOUTCS B MEPEMEHHOM IIO
BPEMEHU MAarHUTOM HOJIE, JUOO JBUXKETCS B MOCTOSHHOM MarHUTHOM IIOJIE
TakuM oOpa3oM, YTO YHUCJIO JIMHUNA MarHUTHOW WHAYKIWH, TPOHU3BIBAIOIINI
KOHTYp, MeHseTcs. B HameM ciyyae pasymHee ObUTO ObI MEHSATH BO BPEMEHU
MarHuTHOE TIOJIe, TaK KakK OHO CO3JacTCsl JBIDKYIIMMHCS (CBOOOJIHO)
MarautoM. CoryiacHo npaBuiy JIeHIla, BOSHUKAIOIUNA B 3aMKHYTOM KOHTYpE
WHAYKIHOHHBIM TOK CBOMM MAarHUTHBIM IOJIEM IIPOTHUBOJEUCTBYET TOMY
W3MEHEHUID MAarHUTHOrO IIOTOKA, KOTOPHIM OH BbI3BaH. B naHHOM ciydae
HaO0JII01aTh 3TO MBI MOYKEM 110 OTKJIOHEHHUIO CTPEIIKH MUJUTHAMIIEpMETPA.

IHopsinok BbINOJTHEHHSI Pa0OTHI:



[ToaroroBka K MpoOBEICHUIO PAOOTHI

1. BcraBpTe B OAHY M3 KaTyHIEK >KEJIE3HBIA CEpJCYHHUK, 3aKPEIUB €ro
raiikoit. [loakmrounTe 3Ty KaTylIKy 4yepe3 MULTMAMIIEPMETP, PEOCTaT U KIII0Y
K MCTOYHHMKY MHUTAHMS. 3aMKHHUTE KJIIOY U C MOMOIIBI0 MarHUTHOM CTPEJIKU
(kommaca) OIpeAeNUTe pPacHoJIOKEHUE MAarHUTHBIX TOJIOCOB KaTYIIKH C
TOKOM. 3auKCHUpYyHTe, B KaKyl0 CTOPOHY OTKJIOHSIETCA MPH 3TOM CTpeJiKa
MUUIMaMnepMerpa. B ganbHeieM npu BBINOJHEHUH paOOThl MOKHO Oyner
CyIUTh O PAaCIOJOKEHUU MArHUTHBIX TMOJIOCOB KAaTyIIKH C TOKOM IO
HaIPaBJICHUIO OTKJIIOHEHHS CTPEJIKU MUJIJTUAMIIEPMETPA.

2. OTKJIIOYMTE OT LMW PEOCTaT U KIKOY, 3aMKHHUTE MHJUIMAMIIEPMETP Ha
KaTYIIKY, COXPaHUB MOPSAIOK COCTUHEHUS UX KIIEMM.

[IpoBeneHue 3xciepuMenTa
1. [TpucTtaBbTe CepIeYHUK K OJTHOMY W3 TTOJFOCOB Tyro0Opa3HOro MarHuTa
¥ BIBUHBTE BHYTPb KAaTyIIKW, HaOdrofasi OJHOBPEMEHHO 3a CTpPEJIKOU
MUJUTHAMIIEPMETPA.
2. [ToBTOpUTE HaOMIO/IEHUE, BBIABUTASL CEPACUYHMK W3 KATYIIKH, @ TaKXKe
MEHSS MMOJII0Ca MarHuTa.
3. 3apucyiiTe cxeMmy OmbITa U MPOBEPHTE BHINIOJIHEHHE NpaBuiia JleHia B
KQXKJIOM ClIyJae.
4. Pacnonoxure BTOpYHO KaTyLIKy psSIOM C MEPBOM TakK, YTOOBI UX OCH
COBITAJAJIH.
5. BcTraBeTe B 00€ KaTymIKM >KEJIE3HBIE CEPACYHUKA W TIPUCOSTUHUTE
BTOPYIO KaTYIIKY Y€pe3 BBIKIIOUATENIb K UCTOYHUKY MTUTAHUS.
6. 3ambiKasi W pa3MbIKas K04, HAOMIOMalTe OTKIOHEHHE CTPEIKH
MUJITUAMIIEPMETPA.
7. 3apucyiiTe cxemy OIbITa U IPOBEPHTE BHINIOJIHEHKE MpaBuiia JIeHiia.

OTtuer (BBIBOI) O MPOAEJAaHHON padoTe
Brnawuaem cneoyoujue nynkmul (007124CHbL Ob1Mb 3A4NUCAHDL 6
mempaos):

HasBanue paGoThI

Lens

O6opynoBaHue

Kparkas teopus

Pesynbrarhl paboThl (CXEMBI OTIBITOB)
BriBog

I i



Pasznea 4. KoJsieOanuss 1 BOJIHBI

JlabopaTopHasi padora Ne8Onpedenenue yckopenus c60600n020
NAOEHUA NPU ROMOWU MAAMHUKA

Leab padoThI: ONpeIeTUTh YCKOPEHHUE CBOOOTHOTO TIaJCHUSI.

TpeboBanus k pe3yjbTaTaMm 00y4eHHsi: 00YUYAIOIIUICS JOKEH
YMETh U3MEPATh (PU3NYECKHUE BEIIUUUHBI, IPEJCTABIATH PE3yIbTaThI
U3MEPEHUI C yUeTOM UX MOrPEIIHOCTEH, JIeJaTh BHIBOIBI HA OCHOBE
HKCIIEPUMEHTAIBLHBIX JAHHBIX.

OO0opynoBaHMe: 4achl C CEKyHAHOU CTPEJIKOM, U3MEPUTEIIbHAS JIEHTA C
orpeurHocThio A, = 0,5 cM, IApUK C OTBEPCTUEM, HUTh, IITATUB C
My(hTON U KOJIBIIOM.

Teopernyeckass 4acTh.

Jnst  u3MepeHusi YCKOpPEeHHs CBOOOJHOIO TaJACHUS  MPUMEHSIOTCS
pa3HO0Opa3Hble TPABUMETPhI, B YACTHOCTU MasiTHUKOBbIE MpuOopbl. C ux
MOMOILBIO YIAE€TCSI UBMEPUTh YCKOPEHHE CBOOOHOTO MAaJIEHUs C a0COIIOTHOU
TIOTPEIIHOCTRIO opsaka 107 m/c?,

B pabGore ucnonb3yercss mpocTeHIINN MasgTHUK — IIapuK Ha HUTH. [Ipu
MajbIX pa3Mepax MapvKa MO CPAaBHEHHUIO C JIJIMHOM HUTH W HEOOJbLINX
OTKJIOHEHMSIX OT TOJIO)KEHHSI paBHOBECHS NEPHUOJT KOJIEOAHUI paBeH MEepUoy

o l
KOJICOAHM MaTeMaTHYeCKOro MasTHUKA T:27l'\/:. I[J'IH YBCIIMYCHUA TOYHOCTH
g

U3MEpEHHS MepHoJia HY)KHO HU3MEPHUTh BPEMs fJ0OCTATOYHO OOJIBIIIOTO YHCIIa
o t

NrmonHbIX KojiebaHuii MasTHuka. Torma mepuwony 1 = ~ M YCKOpeHHe

CBOOOTHOTO MAaJICHUSI MOXKET OBITH

2

=4 ZIN
BBIYHCIICHO TI0 opmyrie g = 4n —

Iopsaok BeIMOTHEHUsI padOThI:
1. YcranoBute Ha Kparo CToia IITATUB. Y €ro BEPXHETO KOHIA YKPEIIUTE C

MOMOIIBI0 MY(THI KOJIBIIO M MOJBECHTE K HEMY IIapuK Ha HUTHU. [Ilapuk
JIOJKEH BUCETh HAa PacCTOSIHUU [—2 CM OT MoJa.

2. W3mepwTe neHTOM MMHY [ MasTHHWKA (UIMHA MasTHHKA JIOJDKHA OBITh
He MeHee 50 cMm).

3. Bo30ynute kosiebaHusi MasiTHUKA, OTKJIOHMB IIApPUK B CTOPOHY Ha 5—&
CM U OTITyCTHUB €TO0.

4. H3MmeppTe B HECKOJIBKMX 3KcrnepuMeHTax Bpems ¢ 50 koJsedanuii (N)

t1+t2+t3+---
MasTHUKA U BBIYUCIHUTE Icp: Lcp ZT , Tn€ mn — YUCIO



5.

6

o2¢]

e

OIIBITOB IO UBMCPCHUIO BPCMCHHU.

Brruucnure cpeHion abCoMOTHYIO OTPENTHOCTh U3MEPEHHSI BPEMEHHU

M pe3yJIbTAThl 3aHECHTE B TAOJIHILY.
Homep | ¢ ¢ tp, € | At,c | Atgy,c| Im

NN |B W N |~

Atcp=(|t1- tCP| + |t2_ th| + |t3' tcpl + ...) n

2
LIN

tcp?

Brraucnure yckopenue cBOOOHOTO NageHus 10 Gopmysie gcp = 47

OHpeI[eHI/ITe OTHOCHUTCIIbHYIO TIOTPCHIHOCTL H3MCPCHUSA BPCMCHH
gt:Atcp/ tcp .

Onpenenure OTHOCHUTENBHYIO TMOTPENTHOCTh HM3MEPEHUS  JUIHHBI
MasTHUKA € = Al / [. 3HaueHue A CKIIaJpIBaeTCs U3 IMOTPEIIHOCTH
MEPHOM JICHTHI (paBHA IIEHE JCJICHUS JICHTBI, JIMHCWKHN) U TIOTPEIITHOCTH
OTCUYeTa, paBHOH IOJIOBUHE IICHBI JCJICHHS JICHTBl WM JIMHCHKU: Al =
Alg+Alorcy.

10. BIYMCITUTh OTHOCHUTENBHYIO MOTPEIIHOCTh U3MEpPEHHs g 10 (GOopMyIIe &
=g + 2&, + 2¢&;

11.YuuTeiBasi, 4TO MOTPEIIHOCTHIO OKPYIJICHUS T MOKHO IIpeHeOpeyb, ecliu 1
= 3,14; Taxxe MOXHO TpeHeOpeyb €, eclii oHa B 4 pasa (1 0osiee) MEHbIIIE
28t.

12.0Onpenenure Ag= €,8., U 3aIUIIUTE PE3YJILTAT U3MEPEHMSI B BUIE

8- Ag<g< gopt Ag.

13. Yoenurecb B JOCTOBEPHOCTH M3MEPEHHI M TMPOBEPHTE MPHUHAI-

JIC)KHOCTDb U3BCCTHOT'O 3HAUCHUA ¢ IOJTYYCHHOMY MHTCpPBAJIY.

OTtuer (BBIBOI) O MPOAEJAHHOM padoTe



Brnawuaem cneoyoujue nynkmul (007124CHbL Ob1Mb 3ANUCAHDL 6
mempaos):
7. HazBanwue paboThl
8. Lenn
9. OGopynoBanue
10.Kpartkas Teopus
11.Pe3ynpTatsl paboThl (3aM0JHEHHE TaOJIUIIBI, pacyeT
MOTPEIIHOCTEM )
12.BriBog

Pa3zgea S OnTuka

Jlabopamopnasa padoma Ne9 Onpedenenuee nokazamensn
npenoMaeHus cmekia

Heab padoThbI: U3MEPUTH MMOKA3aTellb MPEIOMIICHUS! CTEKJITHHOU
MJIACTUHBI

TpeGoBanusi K pe3yjbTaTaM 00y4eHHMAA: OOYYAIONIUUCS JOJKEH
YMETb H3MEpSATh (U3UYECKHUE BEIUYHMHBI, MPEICTaBIATh pPE3YyIbTaThl
U3MEPEHU C y4eTOM MX NOrPEIIHOCTEH, JeJaTh BBIBOJABI Ha OCHOBE
HKCHEPUMEHTAIIbHBIX JaHHBIX.

OOopynoBanme: CTEeKJsiHHasg IUIACTUHA, uUMewomas  Gopmy
Tpaneuuu; Tpu OyJiaBKW; HUPKYJIb U JTUHEHKA

Teoperuyeckasi yacTh M yKa3aHus K padore:

Ha omny w3 mapamienbHbIX TpaHEW IUIACTMHBI HAKJIOHHO K HEH
HaIIpaBIIIOT y3KUH CBETOBOM Iy4doK. IIpoxoas depes3 miactuHy, 3TOT
Ny4OK CBETa HCHOBITHIBAET JBYKpaTHOe IpenomieHue. Bwmecto
Majaronero CBETOBOTO Jiyda Oy/ieM HCIOJIb30BaTh 2 OyJaBKH: OJHY
BOTKHYTh Ha TPaHUIIC BO3AYX-CTEKJIO (BIOJIb OJHOW W3 MapajuiebHbIX
rpaneit Touka B), BTopyro (Touka 1 umm 2)— mpou3BOJIBEHO, HO TIO ATY K
cTopoHy. UTOOBI OnpeAenuTh HampaBlieHUEe MPEIOMIICHHOTO Jy4a, Hajo
BJI0JIb BTOPOM MapayijIeIbHOW TPaHU BOTKHYTHh TPETHIO UTOJKY (B TOUKY
F) Tak, 4toObl TsiAsi CKBO3b IUTACTHMHKY OHA OBl 3akpbiBajia 00€
npeablaynme OyiaBKH.

[lokazaTenr  mpenomyieHHMs]  CTEKJa  OTHOCHUTEIBHO  BO3AyXa
ompenensercs mo gopmyse n=sina / sinf3
rJie 0 — YroJj MajieHus My4yka CBeTa Ha rpaHb IUIACTUHBI (M3 BO3/yXa B
CTEKJIO); f— yroJi mpeaoMIICHUSI CBETOBOT'O ITyYKa B CTEKJIE.

: AE . cD
Tak kak sino =5 sinf= a1 AB = BC, To popmyna 1ist onpeaesieHus



AE
IoKa3aTceJrsa HNpCJIOMIICHUA CTCKIIA IIPUMCET BU/L I’lnpza

IHopsinok BbINoJIHeHHsI padOThI:
- [ToaroroBbTe GaHK OoTYETa C TAOJMUIIEH JUIS 3allMCU PE3YJIHTaTOB

W3MEPEHUH U BBIYMCIICHUM.

N3mepeno Brruucnieno
AE,mm |CD, MM |1y AAE,mm |ACD, MM | €, % An

- [lepen Tem Kak BThIKaTh OyJIaBKH, MJIACTUHY PACHONAraioT Ha CTOJIE
Ha JucTe OymMaru B KIETKY Tak, YTOOBI OJJHA U3 €€ MapasuiebHbIX IpaHei
COBMaJIa C MPEIBAPUTEIHLHO OTMEUEHHOM JIMHUEH Ha Oymare. DTa JTUHUS
YKQKET TpaHully paslelia Cpel BO3AYyX — CTEKJIO. TOHKO OYMHEHHBIM
KapaHJALIOM MPOBOJAT JUHUIO BAOJIb BTOPOM IMapajulesIbHOW rpaHu. JTa
JUHUS U300pakaeT TpaHMIly paszesia cpell CTEKI0 — BO3AyX. MOxHO
IPOCTO 0OBECTHU IIACTUHY KapaHaIlIoM.

- [Tocne 3TOrO, HE CMEIas MIACTUHBI, HAUWHAIOT BTHIKATh OYJIaBKH.
Bposp nagaroiiero Ha MjaacTUHY W BBILIEIIIETO U3 HEE CBETOBBIX MYYKOB
TOHKO OYMHEHHBIM KapaHjamom cTaBat Touku I, B u F (puc. 18.1).
[locne sToro OymaBKM YOMpPAIOT, IUIACTUHY CHUMAIOT U C MOMOUIBIO
JIMHEWKY ITPOYEPUYMBAIOT BXOAIIMN U TPEJOMIIEHHBIN JIyUH.

- Uepes Touky B rpanunsl pasgena cpelx BO3ayX — CTEKJIO MPOBOAST
MEPIEHIUKYJISP K TPaHULE, OTMEYAIOT YIJIbl MAJECHUS O U TIPEIOMIICHHS
- Jlanee ¢ MOMOILUBIO IIUPKYJIA MPOBOAAT OKPYKHOCTb C LEHTPOM B
TOYKE B U CTPOAT NpAMOYTObHbIE TpeyroibHuku ABE u CBD.

Puc. 18.2



- 3anucath pe3yiabTaThl U3MEPEHUN B TAOJIUILY.

- IIpoBecTr BBIUKMCIIEHUS TOTPEIIHOCTEN U ITOKA3aTEIs PEIOMIICHUS
CTEKJIA.

- Junel 0Tpe3koB AE u D Cu3mepsioT o MUJLTUMETPOBOM Oymare uiu ¢
noMmouiblo JMHeHkH. IIpu sToM B 000MX cCiydasix HMHCTPYMEHTAIbHYIO
IIOTPEUIHOCTh MOYKHO CUMTaTh paBHOW 1 MM. IlorpemmnocTts orcuera Hano
B35Th TaK)K€ PaBHOM | MM JUIs ydyeTa HETOYHOCTH B PACIIOJIOKEHUU JIMHEHKN
OTHOCUTENBHO Kpas cBeToBOro nmyuka.( AAE = ACD = A, + A,)

- MaKCI/IMaHLHYIO OTHOCHUTCIIbHYIO IIOI'PCIIHOCTD € UBMCPCHUA

AAE ACD

MOKa3aTelIs MPEIOMIICHUS OTIPEICTISTIOT 110 hopMyJIe € = T

- MakcumaibHasi aOCOJIFOTHAS MOTPEITHOCTh ONpeeNsseTcs no Gopmyre
An =nppe.

- OxoHYaTeIbHBIN PE3YyIbTAaT USMCPCHH MOKA3ATCIIA IIPCIIOMIICHUSA
3aIlACBIBACTCA TAK: 71 = Nyp + An.

- IToBTOpHUTE TO KE IPU APYIOM YIJIE MAACHUSA.

- CpaBHUTE pe3yNbTaThl, NOJy4eHHBbIE TTO popMynam (11.11):

Nigp -An<m < Nigy + Ay

Nogp - AN <Nz <namp + A

(nposepums, nepexpvl8aromcs iy UHMepeasl )
- Crenaiite BBIBOJ O 3aBUCHUMOCTH (MJIM HE3aBUCUMOCTH ) TTOKA3aTes
npesioMJIeHUs OT yriia najaeHus. (MeTo cpaBHEHUs Pe3yJIbTaTOB U3MEPEHUI
W3JI0’KEH BO BBEJICHUHU K JJaOOPATOPHBIM padoTaM B yueOHUKe HU3UKH I X
KJ1acca.)

OT4ert (BBIBOI) 0 MPOAEJIAaHHOI padoTe
Brnawuaem cneoyoujue nynkmul (007124CHbL Ob1mMb 3A4NUCAHDL 6
mempaos):

HazBanue pabotbl
Lens
O6opynoBaHue
Kparkas reopus
Pe3ynbrathl paboThl (CMBHIIIIE)
BriBoa(m14)
7. KOHTpOJABHBIH BONPOC:

YtoOsl onpenenuTh MmoKas3aTellb MPeIoMIIEHUs CTEKIIa, JOCTaATOYHO U3MEPUTD
TPAHCIIOPTUPOM YTJIbI 0. ¥ 3 U BBIYMCIUTh OTHOILLIEHHE UX CUHYCOB. Kakoil u3
METO/IOB OIpEIeNICHUs TOKA3aTeNsl MPEJIOMIICHUS PEIOYTUTEIbHEE: ATOT
WJIM UCTIOJIb30BaHHbBIN B padboTe?

A e



JladbopaTopHas padora Nell OmnpeneneHue ONTHYECKON CHIBI M (POKYCHOIO

paccTossHUS COOMpAaoLeil JIMH3bI

Hean paboThl: onpeneauTh ONTHYECKYIO CHITY U (POKYCHOE
paccTositHue coOMparoueH JIMH3bI

TpeboBaHus Kk pe3yjbTaTam 00y4eHusi: 00yUJarOIIUICS TOJDKEH
YMETh U3MEPATH Pl PU3HUECKUE BEIUUYHUHBI, IPEJICTABISATh
pe3yJbTaThl U3MEPEHUM C YIETOM UX MOTPEITHOCTEH, AeIaTh BEIBOIBI
Ha OCHOBE SKCIIEPUMEHTAIIbHBIX JAHHBIX.

Oo6opynoBanme: TMHENKA, 1BA TPSIMOYTOJIBHBIX TPEYTOJIbHUKA,
JUTMHHO(OKYCHAs coOuparoIas JIMH3a, JIAMIIOYKa Ha TTOJICTaBKE C
KOJITAYKOM, HICTOYHHUK TOKA, BBIKJIFOYATEb, COETMHUTEIBHBIE IPOBO/IA,
AKpaH, HAMPABJISIONIAs pEeUKa.

Teopernueckasi 4acTb M YKa3aHUSA K paboTe.

[IpocTeiimuii crmocod U3MEpEeHUs: ONTUYECKONU CUITBI U (DOKYCHOTO
pacCTOsTHUS JIMH3bI OCHOBAH Ha UCIOJIb30BaHUU (HOPMYIIbI
muu3bll/d+1/f=D wma 1/d + 1/f=1/F

F — riaBHbIi (hOKYC TUH3BI.

DTO TOUYKA, B KOTOPOU MEPECEKAIOTCS MOCIE MPETOMIICHUS
BCOOUMparoIeH JIMH3e Ty, UAyIIUe Ha Hee TapajuiesIbHO IJIaBHOM
ONTUYECKOU OCH. PaccTostHuEe OT OCH JIMH3BI O 3TOU TOUKH
Ha3bIBaeTCs POKYCHBIM PACCTOSTHHEM B 0003Ha4yaeTcst Toxke F

B kauecTtBe mnpenmera MCIHOIB3YETCA CBETALIAICA PACCEIHHBIM CBETOM
OykBa B KoJilayke ocBeTtutens. JleicTBUTEbHOE M300pakeHue STOM OYKBBI
IIOJIy4aroT Ha JKpPaHeE.

Iopsiiok mpoBeaeHMs IKCIEPUMEHTA
1. Cobepute >IEKTPUUYECKYIO 11€Thb, MOAKIIOYNB JIAMIIOYKY K MCTOYHUKY
TOKA 4epe3 BBIKIFOYATEIIb.

2. IloctaBbTe JaMIOuKy Ha Kpail cToia, a 3KpaH — Yy JPYroro Kpas.
Mexny HUMU TIOMECTHUTE JIMH3Y, BKIIOUUTE JIAMIIOUKY U MEPEBUTANTE JINH3Y
BIOJb pEHKH, MOKa Ha 3KpaHe He OyaeT MOJy4yeHO pe3Koe H300paKeHHe
CBETSIICHCS OyKBBI.

JIns yMEHBLIEHUS MOIPEIIHOCTY U3MEPEHUM, CBSI3aHHOW C HACTPOMKOW Ha
PE3KOCTB, LIeJIeCO00pa3HO MOJIYUYUTh YMEHBUIEHHOE (1, ClIeA0BaTENbHO, OoJee
SApKOE) U300paKeHHUE.

3. UsmepwTe paccrosiHus du f, 0OpaTuB BHHMaHuE Ha HEOOXOIHUMOCTb

TIIATEIBHOIO OTCYETA PACCTOSHUM.

HpI/I HCHM3MECHHOM dl'[OBTOpI/ITC OIIBIT HECKOJIBKO pas, Ka}K,Z[I)II\/i pa3 3aHOBO




nonydass pe3koe wu3o0pakeHue. Pe3ynmbTaThl W3MepeHWi paccTosHuill (B
MUJTUMETPAX ) 3aHECUTE B TAOJIHILY.

Homep onbita | £;x107°M | fop, Xx107M, | d, x107M | Dep, murp | Fep M

1

3
4. Beruucnure fcp(wx D, (mo ¢opmyne s TOHKOH JIMH3BI),
F, (F=1/D).
5. Breraucnure abcomorHpie morpemHocT u3mepenns Ad u Af.Cnemyet

UMETh B BHU]Y, YTO U3MEpEHUE paccTosiHuM d u f He MOXKET ObITh IPOBENICHO C
NOTPEUTHOCThIO, MEHBIIIEH MOJOBUHBI TONIIMHBI JIMH3HI h.

Tak kak ombITHI MPOBOAATCS Mpu HemdMeHHOM d, To Ad=h/2. IlorpemHocTsb
u3MepeHus:  fOoyner Oosbllie M3-32 HETOUYHOCTH HACTPOMKHM Ha PE3KOCTD
npumepHo eme Ha h/2. Tlostomy Af= h/2+h/2=h. Onpenenenue TOMIIKHBI
JIMH3BI h CMOTPHU PUCYHOK:

6. BrruncnuTe aOCOMOTHYIO MOTPEITHOCT U3MEPEHUS ONITUYECKON
cuitsl H3B1 AD 1o popmyne AD= Ad/ &+ Af/ f.
7. 3anummTe pe3ynbraT B popme D= D+ AD, Fep=... 151

Dey- AD<D < D¢+ AD, Fop = ...

OT4et (BBIBOI) 0 MPOAEJIaHHO padoTe.
Bxnwuaem cnedyrouwiue nynkmul (0011cHbl OblMb 3aNUCAHDL 6
mempaos):
1) Ha3anue paboThl
2) Lenn
3) ObopynoBaHue
4) Kpatkas teopus
5) Pesynbrathel paboThl (3amogHEeHUE TAOIUIIBI, pACYET MOTPEIIHOCTEN )
6) BeiBog (11.7)
7) KoHTpoJibHBIE BOIPOCHI (OTBETUTH MUCHMEHHO):
» Moenbio Kakoro 00beKTa SIBISETCS CBETOBOM JTyd?



» KaxoBbI rpaHuIbl IPUMEHUMOCTH CBETOBOI ONTHKH?

» CylIecTBYIOT JIM B IPUPOJIE TOUYCUHBIC UCTOYHHUKH CBETA?

» B kakoM ciryuae Heb3sl UCIIOJIb30BaTh MOJEIh TOHKOW JIMH3bBI
JUTSL ONTCAHHUSI IPOXOXKACHUS CBETA Yepe3 JTUH3Y?

JlabopaTopHnasi padora Ne/( U3mepeHue JJIMHbI CBETOBOI BOJHBI

Heab padoThl: HAYUYUTHCS KOCBEHHBIMU U3MEPEHUSIMU OMPEAEIISIThH
JUTMHY CBETOBOM BOJIHBI KPACHOTO U (PHOIETOBOTO 1IBETOB.
TpeGoBanus k pe3yabraTaM 00ydeHusi: OOy4AIONINIICS JOHKEH
YMETh U3MEPATH Pl GU3HMUECKUE BEIUUUHBI, IPEJICTABISATh
pe3ynbTaThl U3MEPEHHU, JIeJaTh BBHIBOJIBI HA OCHOBE
HKCIIEPUMEHTATILHBIX JAHHBIX.

1
OO6opynoBanme: nudpakrOHHAS pENIeTKa C TEPHOIO0M TooMMs

HN3MCPUTCIIbHAA YCTAaHOBKA, IITAaTUB, HCTOYHUK CBCT&(CBG‘I&).

Teopernyeckasi yacTh M YKa3aHusd K padoTe.

Pewerka I ycranaBnuBaeTcs B iepxkareiie 2, KOTOPbII MPUKPEIIEH
K KOHILy JIuHeWku 3. Ha nuHeiike e pacrosiaraercss YepHblid 3KkpaH 4 ¢
y3KOW BEpPTUKAJBbHOM IENb0 5 mocpeauHe. OKpaH  MOXET
IIEPEMEIATHCS BJIOJIb JIMHEWKHU, YTO MO3BOJISIET U3MEHITh PACCTOSIHUE
MEXIy HUM M JU(pakIMOHHOW pemieTkoid. Ha skpaHe u nuHelke
UMEIOTCSI MWUIMMETPOBBIC INKalbl. Bed yCTaHOBKAa KpEenmuTcs Ha
ITaTUuBE 6.

Ecnu cMOTpeTh CKBO3b PELIETKY M MPOPE3b HAa MCTOYHHUK CBETA (JIAMITY
HaKaJMBaHUS WM CBEYy), TO HA YepHOM (hOHE dKpaHa MOXKHO HAOIOATh 1O
00e CTOPOHBI OT IIeH TU(PAKIUOHHBIE CIEKTPHI /-T0, 2-T0 U T. 1. TOPSAIKOB.



JlmuHa BOJTHBI A ompeaessieTcs o dhopmysie A = dsin ¢/ k

r7I€ d— TepuoJ PemeTKH; k— TOPAIOK CHEKTPa; ¢ — YToJj, MOJ KOTOPhIM

Ha0JII01aeTCsl MAKCUMYM CBETa COOTBETCTBYIOLIETO 1IBETA.
[TockonpKy yriabl, MO KOTOPHIMHU HAOIIOJAI0TCS MAKCUMYMBI /-TO U
2-ro MOpSAAKOB, HE MPEBBIMIAIOT 5°, MOXKHO BMECTO CHUHYCOB YTJIOB

b
HCIIOJIBb30BaTh UX TaHFeHCbItg([) = ;, rac a — pacCToAHUC OT PCHICTKU 10

9KpaHa, OTCUUTHIBAIOT MO JIMHEHKE, pe3ybTaT 3alMChIBAIOT B METpax;b
— paccTOsiHUE OT LIENIM /10 BHIOPAHHOW JIMHUU CIIEKTPa OTCUUTHIBAIOT

I10 IKaJIC 3KpaHa B MUJIJIMMCTpax.
OxoHyarteabpHas (I)OpMy.Ha AJI1 OPCACIICHUA AJIMHBI BOJIHBI MMCCT

BUI A = % , TIIe K — TIOPS/IOK CTIEKTpa, d— Tepro/I pElIeTKH B METpax
(1/100 Mmm = 0,01Mm=0,01*107m = 107 m)

B

3TOM paboTe MOrpelHOCTh M3MEPEHUH JJIMH BOJIH HE

OLIEHUBAETCS U3-32 HEKOTOPOM HEONpPE/eICHHOCTH BBIOOpA CEpeaHHBI
YacTH CIEKTPAJaHHOIO LIBETA.

IopsAAOK BHIMOJHEHUSA PadOTHI.

1) IloaroroBbTe OMaHK OTYETA C TAOIMIIEH AJIS 3alMCH PE3YIbTATOB
VU3MEPEHNN U BBIYNCIICHHMN:
N3mepeno Bpruucneno
Ne a,M |b,x10°Mm K d, M Aips M Mp eps M | Ag, M | Agep, M
1(x)
2(x) 1
3(¢)
4(db)
2)  Cobepute U3MEPUTENIbHYIO YCTAHOBKY, YCTAHOBUTE SKpPaH Ha
pacctossHuM 50 CM OT pelIeTKH
3)  T'msaas ckBo3b IUPPAKIIMOHHYIO PEHIETKY U IIEb B SKpaHe Ha
HMCTOYHUK CBETA, U MEPEMEILAsl PEUIETKY B AEpKATEIE,
YCTaHOBUTE €€ TaK, YTOOBI JU(PPAKIIMOHHBIE CIIEKTPHI
pacnoJiaralich NapajuiesIbHO IIKajIe 3KpaHa.
4)  N3mepbTe paccTosiHME (a) OT HIEJIH 10 KPAaCHOU MOJIOCHI B CIIEKTPE
IIEPBOTO NOPSAJKA CIIPaBA U CJIEBA OT LLIEIH.
5)  BrbluucnauTe AMMHY BOJIHBI KPACHOTO IIBE€TA B 000MX CIIydasiX.
6)  Onpenenute cpeaHee 3HAUCHUE PE3YIbTATOB U3MEPEHUS IJTUHBI

7)

BOJIHBI KPAaCHOTO IIBETA.
IIponenaiiTe Toxe camoe miisa puoseroBoro 1sera.(1.4,5,6)




8)  CpaBHHUTE MOJyYCHHBIE PE3yNIbTATHl C JJIMHAMH BOJH KPAaCHOTO U
¢uoneToBoro 1BeTa Ha puc. V, 1 1IBETHOM BKIICHKH.

9)  Hanwmmmre BBIBOJ O MOTYYEHHBIX PE3YJIbTATaX CPABHEHUS
(mosyuunu ..., a Ha BKJICHKE ..., pe3yJbTaThl IOYTH
COBITAJIAIOT(MJIM HE COBMAJAIOT, T.K. ...))

OTt4er (BBIBOA) O MPOAEJIAHHOM padoTe.
Bknwouaem cnedyoujue nynkmot (007191cHbl ObImMb 3ANUCAHBL 6
mempaon):
1) Ha3zBanue paboThI
2) Lens
3) ObopynoBaHue
4) Kpatkas teopus
5) PesynbTathl paboThl (3aMoJHEHUE TaOJIUIIbI, PACUETHI)
6) BriBon (11.9)

KoHTpoabHBII BONTPOC (OTBETUTH MUCHMEHHO):
Uewm otnuyaeTcst TUPpaKIUOHHBINA CIIEKTP OT IUCIIEPCUOHHOTO?

JlaGopaTropnass padora Nel2 HaOuawaeHue CIUIOIIHOTO M JIMHEM4YaTOro

CIIEKTPOB

Heab padoTsi: HAOIIOEHUE CIUIONIHOTO W JIMHEWYAThIX CIEKTPOB
U3JIy4eHUs] ~ MOHU3UPOBAHHBIX  Ta30B,  BBIJACIWTb  OCHOBHBIC
OTJIMYUTEJIbHBIE MPU3HAKH CIUIOIIHOTO U JINHEMYATOr0 CIEKTPOB.

TpedoBanus Kk pe3yabTaTaM 00y4deHusi: OOYJArOIINIICS JOHKECH
YMETh U3MEPATH Pl GU3HUCCKUE BEITMUUHBI, TPEICTABIISATh
pe3yabTaThl UBMEPEHUN, JeaTh BBIBOJIbI HA OCHOBE
AKCHEPUMEHTAIIbHBIX JaHHBIX.

OO0opynoBaHMe:IPOCKIIMOHHBIN anmapar, CeKTpalibHble TPYOKHU €
BOJIOPOJIOM, HEOHOM WJIM T€ITHEeM, BEICOKOBOJIBTHBIM HHAYKTOP, UCTOYHHUK
NUTaHUS, IITATUB, COEAMHUTENIbHBIE IPOBOJIA, CTEKIISIHHAS TUTACTHHA CO
CKOILIEHHBIMU TPAHSAMHU.

Teopernueckasi yacTh M YyKa3aHUs K padoTe.

JIHEBHOWM CBET MBI BHJIAM OCHOBHBIE IIBE€TA IOJIYYEHHOTO
CIUIOLIHOTO CIEKTpa B CIEAYIONIEM MOpsaAKe: (UOJIETOBbIM, CUHUMH,
rojiyoou, 3eJeHbIN, KEeIThI, OpaHXKEBBIM, KpacHbIA. J|aHHBIA CIIEKTP
HEIMPEPBIBEH. JTO 03HAYAET, UTO B CIIEKTPE MPEICTABIEHBI BOJIHBI BCEX



JJINH. Crutomselie CIICKTPbI AalOT TEJa, HAXOAAIMUCCA B TBECPAOM HIIU
KHUIKOM COCTOSAHHH, a4 TAKXKC CHJIBHO CXAaTbIC I'a3bl. JIuHenyaTtnie xe
CIICKTPbI AAaOT BCIICCTBA B F33006p33HOM ATOMAapHOM COCTOSHHUM.

IopsAAOK BHINOJHEHUSA PadOTHI.

1. Pacnionokute CEKTPOCKON rOpU30HTANIbHO Hepe ria3oM. CKBO3b TpaHH,
cocTaBsitolue yroi 45°, HaOmogaiTe CBETIIYI0 BEPTHUKAIBHYIO MOJIOCKY Ha
AKpaHe — U300pakeHne pa3ABMKHON LIEIH MPOSKIIMOHHOTO anmnapara.
2.BpienuTe OCHOBHBIE 1[BETA MOJYYEHHOTO CIUIONIHOTO CIIEKTPa U 3alucaTh
uX B HaOJI0/1aeMOM TIOCIIEIOBATENBHOCTH.

3.IloBTOpHTE OMBIT, paccCMaTPHUBAs MOJIOCKY Yepe3 rpaHu, 00pa3yroue yroi
60°. 3anuinTe pa3Iuuus B BUJE CIIEKTPOB.

4.Habmonaiite nTuHeRvaThle CIEKTPhI pa3IMYHbIX BEIIECTB, pacCMaTpUBas
CBETAILMECS CIIEKTPAJbHbIE TPYOKH CKBO3b I'PAHU CTEKJITHHOM TIIACTHHBL..
3anuiuTe Haubosee sipKUe JTNHUHU CIIEKTPOB.

OT4et (BBIBOI) 0 POAEJIaHHOI padoTe.
Brxnarouaem cnedyrouwjue nynkmot (0014CHbL 0blMb 3ANUCAHDL 8
mempaos):
1) Ha3Banue paboThl
2) Lenn
3) Ob6opynoBaHue
4) Kpatkas teopus
5) PesynbTatsl paboThl
6) BeiBog

HNudopmanuonHoe odbecrneueHmne
OcHOBHbIE HCTOYHUKH:
1. Mskumes I'.5. ®usuka 10 knace/ I'.5. Mskumes, b.b. byxosues, H.H.
Corckuit — M.: [IpocBenienue, 2017. -416¢.
2. Mskumes I'.5. ®usuka 11 xnace/ I'.51. Mskues, b.b. byxosnes, H.H.
Corckuit — M.: [IpocBenienue, 2017. -432c.
3. PrimkeBuu A.Il. 3agaunuk no ¢usuke 10 knacc/ A.IT PeiMkeBuy —
M.:ITocBemenue, 2017 -188c.
JlonoiHUTEIbHbIE HCTOYHUKH:
1. KacpsanoB B.A. ®usnka 10 knacce/ B.A. Kacesnos-M.: [poda, 2014.-
416¢.
2. KacesanoB B.A. ®usuka 11xkmace/ B.A. KacesiHoB-M.: [Ipoda, 2014.-
417c.
3. Bonxkos B.A. IToypounsie pazpabotku no ¢pusuke 10 kinace/ B.A
Bonkos. — M.:BAKO,2014 -400c.



4.

Bonkos B.A. Tloypounsie pazpadotku no ¢usuke 11 kmacc/ B.A
Bonkos. — M.:BAKO,2014 -464c.

HNuTepHeT-pecypcshl:

1.

2.

3anuMarenbHas (hu3uka. Bompocsl 1 OTBETHL. [ DIEKTPOHHBIN pecypc]. —
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