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1. IlacnopT KOMIJ/IeKTa KOHTPOJ/IbHO-OLIeHOUHbIX CPeACTB

OcBoenue copepxanust yuebHoro mpegmera OYII.11 dusmka obecrieurBaeT
JOCTW)KEeHUE CTyleHTaMU C/IeJYIOIIUX Pe3yIbTaToOB:

augHocTHbIX (JI):
- JI.1. Pa3BuTuve uyBCTBa T'OPAOCTU U yBa)KeHUs K WCTOPUM U [OCTHKEHUSM
OTeuecTBeHHON (u3MuecKoll HaykKu; (U3MUeCKM TpamMOTHOe TIOBejleHHe B
npoheCcCHOHAIBHOU JIesITeIbHOCT U OBbITy Tipy obpailleHHd ¢ mpubopamMu |
YCTPOMCTBaMy;
- JI1.2. TOTOBHOCTb K MPO/IOJ/IKEHUIO 00pa30BaHus U MOBLIIIEHNsT KBaTU(PHUKAI[UH B
n30paHHOM TIpo(deCcCHOHATEHOW /eITeTbHOCTA U O0BeKTUBHOE OCO3HAaHWe POJIH
(br3MUeCcKUX KOMIEeTeHIIUN B 3TOM;
- J1.3. Pa3BuTHe yMeHMs MCII0/Ib30BaTh AOCTHWKEHHS COBPEMEHHOM (hU3MYeCcKOU
HayKu W  (QU3NYeCKUX TEeXHOJIOTUW  [i/iS  TIOBBIIIEHUS  COOCTBEHHOTO
VHTEeJI/IEKTYaTbHOTO Pa3BUTHs B BbIOpaHHOM TTpodeCcCHOHATbHOU [esiTe/IbHOCTY;
- JI.4. YMeHHe caMOCTOSITe/IbHO /100bIBaTh HOBBIE i1 cebsi hu3nueckue 3HaHMS,
WCTI0JIb3YS [I/IS1 3TOTO JOCTYITHbIe MCTOUHHMKHU UH(OpMaLIUY;
- JL.5. ¥YMeHue BbICTparvBaTb KOHCTPYKTUBHbIE B3aUMOOTHOIIIEHUS] B KOMaH/ie TI0
PeIIeHHIo O0IIMX 3a/1au;
- J1.6. YMeHue yripaB/iAiTb CBOeH ITO3HABaTe/IbHON [esiTe/IbHOCTbI0, TIPOBO/IUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOT'O MHTE/UIEKTya/IbHOT'O Pa3BUTHS;
MeTanpeaMeTHbIX (M):
- M.1. Ucrnonb3oBaHMe pa3/MUHBIX BUJOB T103HABaTeIbHOW JesTeNIbHOCTU [Jis
peiiieHuss GU3NUECKUX 3ajjay, TpUMeHeHWe OCHOBHBIX METO/I0OB T103HaHUS
(HabmtoieHys1, OTIMCaHUsI, U3MepeHusi, SKCIIepuMeHTa) /il U3yueHusl pa3/uyHbIX
CTOPOH OKpY>Katolllel 1elCTBUTe/TbHOCTH;
- M.2.Pa3BUTHe UCIO/Ib30BaHUSI OCHOBHBIX HWHTE/IEKTya/lIbHbIX —OMepaLiyii:
MOCTAaHOBKY 3a/laud, (POPMY/IMPOBaHUs TUIOTEe3, aHa/u3a U CUHTEe3a, CpaBHEHMS,

O606H.[€HI/IH, CUCTeMdTU3all, BbIABJIEHUA J[IPUUYWMHHO-C/IEACTBEHHbBIX CBHBEﬁ,
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MOMCKAa aHa/IoroB, (JOPMYUPOBAHKSI BLIBOJIOB [/l U3yUeHHsl Pa3/IMUHbIX CTOPOH
¢usnueckux 0OBEKTOB, sIBJIEHWHA U TIPOLECCOB, C KOTOPbIMM BO3HUKaeT
He0OXO0MMOCTh CTA/IKUBAThCS B IMMpodecCroHaNbHOM cdepe;
- M.3.PasBuTie yMeHus TeHepuUpoBaTb HJedu U OIpefesiATb CpeJCTBa,
HeoOXoJuMble ZJisl UX peann3aliiu;
- M.4. YMeHue UCI0/1b30BaTh pa3/vuHble UCTOUHKKU [I7Is1 IOyUYeHUs] GU3nUeCcKou
MH(pOpMal1K, OLIeHUBaTh ee JOCTOBEPHOCTH;
- M.5. YMeHue aHanv3upoBaThb W TIPeACTaB/sATbH WH(OPMALUI0 B pa3/IMUHbIX
BU/JIAX;
- M.6. Ymenuwe 1yO/JMUYHO TIPE/CTaB/ATb  pe3y/bTaTbl  COOCTBEHHOTO
VICC/IeIOBaHNS, BECTU JUCKYCCUH, JOCTYITHO ¥ TaPMOHHUYHO COYeTasl CofeprKaHue
1 (hopMbI TIpe/icTaB/sieMO HH(pOpMaI1y;

npegMeTHbIx (I1):
- I1.1. ®opmupoBaHue MpejCTaB/lIeHUN O PO/ U MecTe (M3UKU B COBpEMEHHOMU
HayyHOW KapTWHe MHUpa; MOHMMaHue (PU3NYeCcKOoW CYIIHOCTU HabsitoJjaemMbix BO
BcenenHon  sBneHuid, ponu  (U3MKA B (OPMHUPOBAaHUM  Kpyrosopa W
(GyHKLIMOHATLHOW FPAMOTHOCTH YeJ/ioBeKa [I/isl pellieHHrs PaKTUUeCKUX 3a/iau
- II.2. ®opmupoBaHHWe  OCHOBOIOJArarOIUX  (U3NUECKUX  TIOHSTUM,
3aKOHOMEpPHOCTeM, 3aKOHOB U TEeOPUM; YBEpEeHHOE MWCIO/Ib30BaHUe (PU3NYECKOU
TePMUHOJIOTUW U CUMBOJITUKY;
- I1.3. ®opmurpoBaHue B/aJeHUsI OCHOBHBIMM METOJaMU HAay4yHOrO TIIO3HaHUS,
ucronb3lyeMbiMd B ¢u3MKe: HaO/oJjeHWeM, OMNKMCaHUeM, U3MepeHUeM,
9KCIIePUMEHTOM;
- TIL4. ¥Ywmenus oOpabarbiBaTh pe3y/ibTaThl HW3MepeHUM, OOHapYyKUBaTh
3aBUCUMOCTh MeXAY GU3NUECKUMH BeJIMUMHAMH, OOBSCHATH ITOTy4YeHHbIe
pe3yJbTaThl U JleJ1aTh BbIBO/bI;
- [1.5. ChopMupOBaHHOCTb yMEHUS pelliaTh (PU3nUyecKre 3a/lauy;
- I1.6. CdopMHPOBaHHOCTb yMeHUsI TMPHUMEHSThb TIOJlydYeHHble 3HaHUS IS

00BSACHEeHUSA YC]'IOBI/Iﬁ IMPpOTEKAHUA q)HSI/I‘IECKI/IX SIBJIEHUNI B Ipupoje,



npoeccMoHaMbHOM cdepe W A1 TIDUHATUSL TIPAKTAYECKUX peIleHUd B
TIOBCeITHEBHOM YKU3HU;
- I1.7. ChopMHrpoOBaHHOCTh COOCTBEHHOH MO3UIIAN TI0 OTHOIIEHUIO K (hHU3UUECKOU
vH(dOopMalMK, NoyuyaeMOi U3 pa3HbIX UCTOYHUKOB.

dopMoii aTTecTaluu 10 yueOHOM AMCIMIUIMHE siBsieTcsl 3k3ameH (1 u 2

ceMecTp).



2. Pe3y/ibTaThl 0CBOEHUA YUeOHOr0 NmpeMeTa, Moj/e)xaiiue nmpopepke.

B pe3ysibTare arrectaluM 10 yueOHOMY TMpeiMeTYy OCYIeCTB/SeTCs
KOMILJIEKCHasi TIpPOBepKa CJIe[yIOIIMX YMEeHUM W 3HaHWW, a TaKke AUHaAMHUKa

dbopmurpoBaHus 0011MX, TTPOheCcCHOHATBEHBIX KOMIIeTeHLUH]:

Pe3ynibTaThl 00yUYeHusI:

[Tokasartesu OLIeHKU
pe3yJbTara.

dopma KOHTPOJIS
Y OL|{eHUBaHUS.

¥Y1. OmucbiBaTb U OOBSICHATH
(br3rueckue sIBJIeHUsI U CBOMCTBA
TeJI. IBIKEeHHEe HeOeCHBLIX Tel U
HCKYCCTBEHHBIX CITyTHUKOB
3eM/y; CBOMCTBa ra3os,
JKAJKOCTEM U TBepAbIX TeJl;
5JIEKTPOMarHUTHYI0 HHAYKLIUIO,

OrnuceIBaeT u 00BsICHSIET
(br3rueckue siB/IeHUsI U CBOMCTBA
TeJI. IBIKEeHHEe HeOeCHBLIX Tell U
HCKYCCTBEHHBIX CITyTHUKOB
3em/y; CBOMCTBa rasos,
JKAOKOCTEM U TBepAbIX TeJl;
3JIEKTPOMarHiTHYI0 HHAYKLIUIO,

pacIipoCTpaHeHue PpacIipoCTpaHeHHEe
3JIEKTPOMAI'HUTHBIX BOJIH; | SJIEKTPOMAIHUTHBIX BOJIH,
BOJIHOBEIE CBOMCTBa CBeTd, | BO/IHOBbIE CBOMCTBa CBeTa,

W3/lyueHre M TIOT/IolleHre CBeTa
aToMoM; (poTo3ddexT.

W3/lyueHrie U TIOTJIOlLeHre CBeTa
aToMoM; (poTo3ddekT.

Y CTHBIM 0MPOC;
JlabopaTopHast
paborTa;
TecTtupoBaHue;
CamocrosiTesibHas
paborTa;

Y2. Otimuuath TUTIOTE3bI
Hay4YHBIX TEOPUM.

oT

OtMuaer TUIIOTe3bl oT
Hayu4HbIX TeOopuu;
OpraH130BbIBaTE COOCTBEHHYIO
JlesITeNTbHOCTb, BbIOMpATh
TUTIOBbIe MeTO/bl U CIOCOOBI
BBITIO/THEHUS

MpoQ)eCCUOHAJTbHBIX 3ajauy,
OLleHHMBaTh UX 3(P(EeKTUBHOCTb
Y KauyeCTBo.

Y CTHBIM 0MpPOC;
JlabopaTopHas
paborTa;
TectupoBaHue;
CamocTrosiTesibHas
paborTa;

Y 3. [enatb BbIBOABI HA OCHOBe | [lenaeT BbIBOALI Ha OCHOBE | Y CTHBIU OMNPOC;

9KCTIepUMEeHTa/IbHbIX JJaHHBIX. | 9KCIIePUMeHTa/IbHBIX JaHHbIX; | JlabopaTopHas
paborTa;
TecTtupoBaHue;
CamocrosTesnbHas
paborTa;

Y4. Ilpusopguts npumepsl, | [IpuBogut TIPUMEDSI, | Y CTHBIM OMPOC;

TI0Ka3bIBaroIue, YTO: | MIOKas3bIBaroLye, yro: | JlTabopaTopHas

HaOmoZleHUsT W 9KCIIepUMEHT | HaO/MioieHUsT W 9KCTIepuMeHT | paborTa;
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SIBJISIFOTCS OCHOBOM JUIST
BbI/IBIDKEHUS TUTIOTe3 u
TeOpUid, TI03BOJISIFOT MPOBEPUTh
HWCTUHHOCTD TeOpeTUUeCKUX
BLIBOZIOB; (bu3nueckasi Teopusi
JlaeT BO3MOXXHOCTb OOBSICHATH
W3BeCTHbBIE SIBJIEHUS TTPHUPO/IbI U

SIBJISTFOTCS OCHOBOH JUIST
BbIJIBIDKEHUS TUIIOTe3 u
TeOpUid, TI03BOJISIFOT NPOBEPUTh
HWCTUHHOCTD TeOpeTUYeCKUX
BBIBOZIOB; (pu3nueckass Teopusi
JlaeT BO3MOYXHOCTb OOBSICHATH
W3BeCTHbBIE SIBJIEHUS TTPUPO/IbI 1

TecTupoBaHue;
CamocrosiTesibHas
paborTa;

HayyHble (hakThbl, | HAyUHbIE (hakThI,

Tpe/iCKa3blBaTh ele | rpeJCcKas3blBaTh ere

Heu3BeCTHbIe SBJICHUS. Heu3BeCTHbIe sIBJICHUS.

Y5. IlpuBoguts  npumepsl | [IpuBogut TIPUMeEDPBI | Y CTHBIN OIPOC;

MPaKTUYeCKOr0 HCIOJ/Ib30BaHUs
(bu3nUeckux 3HaHWM: 3aKOHOB
MEeXaHWKH, TePMOJVHAMUKU U
371eKTPOIMHAMHUKH B
SHEpreTUKe; Pa3/MYHbIX BUJIOB
3/IEKTPOMarHUTHBIX HW3/1y4YeHUu!
IAsT  pasBUTHSL  pajjuo WU
TeJIEKOMMYHUKAL[1H,

KBaHTOBOW (PU3HKU B CO3JaHUU
1lePHOM SHEPTreTHKH, JIa3epOB.

MPaKTUYeCKOr0 HCIOJIb30BaHHUS
(bu3uUeckux 3HaHWI: 3aKOHOB
MeXaHWKH, TepPMOJVUHAMUKU U
371eKTPOAUHAMUKU B
SHEpreTUKe; pa3/IMYHbIX BUJIOB
37IeKTPOMAarHUTHBIX H3TyYeHUU
I8 pa3BUTUS  pajuo U
TeJIEKOMMYHUKAL[WH,

KBaHTOBOW (PU3HKMU B CO3JaHUU
s1IePHOM SHEPTeTUKH, J1a3ePOB.

JTaboparopHas
paborTa;
TectupoBaHue;
CamocTrosiTesibHas
paborTa;

Y6. Bocrnpyaumate ¥ Ha | BocmpyHuMMaeT ¥ Ha OCHOBe | YCTHBIU OIpPOC;

OCHOBEe TOJIYYEHHBIX 3HAHUWH | [MOTyUYeHHBIX 3HaHu# | JlabopaTopHas

CaMOCTOSITe/IbHO OL|eHUBATh | CAMOCTOSTE/IbHO olleHHBaeT | paborTa;

vH(OpMaLuio, cofepykallyrocs | tHGopMalvio, cofeprkallytocs | TecTupoBaHue;

B COOOIIIeHUSIX CMU, | B COOOIIIeHHUSIX CMMUY, | CamocTosiTenbHast

NHTepHeTe, Hay4HO- | IHTepHeTe, HayuHoO- | pabora;

TIOMYJ/ISIPHBIX CTaThsIX; MOMNYJ/ISIPHBIX CTaThSIX;

Y7. Ilpumensats T1o/iyueHHble | [IprmeHsieT MO/Ty4eHHbIe | Y CTHBIM OMpOC;

3HaHUA Tipu pelleHuy | 3HaHUs rpu peiieHuu | JlabopaTopHas

busnueckux 3azay; CrocoOsl | pU3MUeCcKUX 3ajau. paborTa;

BBITIO/THEHUS. TecTrpoBaHue;
CamocrosTesnbHas
paborTa;

¥ 8.0npenensitb xapakTtep | Onpepesnsier XapakTep | Y CTHbIW OMpOC;

¢dusnyeckoro rmpoiecca 10 | pu3MYeckoro rmpoiecca 10 | JlaboparopHas

rpaduky, Tabnuiie, popmyie. rpaduky, Tabauiie, hopmyie. paborTa;
TecTtupoBaHue;
CamocrosiTesnbHas
paborTa;

Y9. N3mepsats psp, pusnueckux | 3mepsier  psif  U3MUeCKUX | Y CTHBIM OMPOC;

BeJINUWH, TIpe/iCTaBJ/Iss | BeJTUUYMH, nipeficTaBss | JlabopaTopHast

pe3y/ibTaThl ~ M3MEPeHWH  C | pe3y/lbTaThl  U3MepeHWM  C | paborta;

Y4EeTOM UX MOTPELIHOCTEN. YUYeTOM UX no7rpemHOCTeI71. TecTtupoBaHue;




CamocTosiTennbLHas

paborTa;
¥Y10. Vcnonb30Bath | Micrionb30BaTh MpUOOpeTeHHbIe | Y CTHBIN OIpOC;
nproOpeTeHHbIe  3HAHWS U | 3HAHUS v yMeHUs B | JlabopaTopHasi
yMeHUsT B TIPAaKTUYEeCKOH | MpaKTUUeCKOM [leaTe/IbHOCTH U | paboTa;
JlessTeJIbHOCTU Y TIOBCeJHeBHOM | MOBCeHEBHOU »KU3HHU. TecTrpoBaHuUe;
JKU3HU. CamocrosiTesnbHas
paborTa;
31. CwmbIc TIOHATUU: | 3HAeT CMBICJT TIOHATUU: | Y CTHBIM OMPOC;
dbusrueckoe siBlIeHue, | hu3nueckoe sBieHue, | JlabopaTopHas
TUMOTe3a,  3aKOH,  TeOpHs, | TUTIOTe3a,  3aKOH,  Teopwus, | pabora;
BellleCTBO,  B3aUMOZEMCTBUE, | BEIIeCTBO,  B3aUMO/eMCTBUe, | TecTUpOBaHue;
3/1EKTPOMarHuTHOE roJjie, | 3/;IeKTPOMarHiTHOE riosie, | CamocTosTebHas
BO/IHA, (DOTOH, aTOM, aTOMHOe | BOJHa, (DOTOH, aTOM, aTOMHOe | paboTa;
S7po, WOHU3UPYOLME | /PO, VIOHU3UPYIOLL1e
W3/lyueHusl, TIUlaHeTa, 3Be3/a, | U3/yueHusl, IllaHeTa, 3Be3/a,
rajiakTHka, BceneHHas. rajiakTHka, BceneHHas.
32. CwmbIC ¢dbusnueckux | 3HaeT  CMBbICT  (PU3WUECKHUX | Y CTHBIM OMNPOC;
BeJINUWH: CKOPOCTb, | BeJTMYMH: CKOpOCTh, | JlTabopaTopHas
yCKOpeHHue, Macca, Cuna, | yCKOpeHue, Macca, cuia, | paboTa;
HMITYJIbC, paboTa, | UMITYJIbC, pabota, | TecTupoBanue;
MeXaHHUueCcKast SHEeprusi, | MexaHuvyecKas sHeprus, | CamocTosiTe/IbHas
BHYTPEHHSIS SHEeprusi, | BHyTPEHHSIS SHeprus, | paboTa;
abcosoTHast TeMIieparypa, | abcosoTHast TemIieparypa,

CpeaHsd KUHETUUYECKAsA SHEPIUA
UaCTUl BeljecCTBa, KOJ/JINMUYeCTBO

CpeqHAA KNHETUYECKAasd SHEPIUs
YaCTUl BeleCTBd, KOJ/JIMYeCTBO

TeIIOTHI, 371eMeHTapHbIM | TeTIO0THI, 371eMeHTapHbIN

3JIEKTPUYECKHUM 3apsif. 37IeKTPUYECKUM 3apsi/l.

33. CwmbIC ¢dbusnueckux | 3HaeT  CMbICT  (PU3WUECKHUX | Y CTHBIM OMNPOC;
3aKOHOB KJIACCUYECKOM | 3aKOHOB K/laccuueckoii | JlabopaTopHas
MeXaHHWKH, BCEMUPHOTO | MEXaHUKH, BCEMHUPHOTO | paboTa;
TATOTEHUS, COXpaHEeHUs | TATOTeHUs, coxpaHeHus | TecTupoBaHue;
SHEepruu, VMITYJIbCa Y | SHepruy, HMITyJIbCa u | CamocTosiTe/IbHas
3J1eKTPUYECKOro 3apsa, | 3/1IeKTpUYecKoro 3apsija, | pabora;
TepMOJAUHAMUKHU, TepMOJUHAMUKU,

3/IEKTPOMarHuTHOM HWHJYKIIWH,
doTo3dekTa.

3/IEKTPOMarHUTHOM HWHJYKIIWH,
doTto3dekTa.

34. Bkrag poccuiickux U | 3HaeT BK/QJ] POCCHUUMCKHUX U | YCTHBIM OMpOC;

3apy0eKHbIX yUEeHBIX, | 3apyOe>KHBIX yueHbIX, | JTabopaTopHas

OKa3aBIIINX HauOoJIbIIIee | OKa3aBIIUX HauOoJibllee | paboTa;

B/MSTHUE Ha pa3BUTHe QU3MKU. | BIMsHUE Ha pa3Butue Gu3uku. | TecTrupoBaHMe;
CamocrosiTesibHas
paborTa;




3. OneHKa 0CBOeHHSA YUeOHOI0 mpeMeTa:

3.1 @®opmbI M MeTOABI KOHTPOJIA.

[IpegMeToM OLIeHKH C/y>KaT yMeHUs W 3HaHus, npegycmorpeHHble PI'OC mo
yuebHOMY nipeametry OYTI.11 ®u3mka, HarpaB/ieHHbIe Ha (hOpMUPOBaHKe OOIIX
1 Tipo(eCcCUOHATLHBIX KOMITeTeHLIUM.



KoHTpo/Ib U O1jeHKa 0CBOeHHsI y4eOHOro mpeAMeTa o reMam (pasjesiam)

OneMeHT Y /] @DopMbI U MeTO/ibI KOHTPOJIS
Teky1ui KOHTPOJIb Py0e>KHbIN KOHTPOJIb IIpoMe)KyTOUHasi aTTecTalys
DopmbI IIpoBepsiemble Dopmel IIpoBepsiemble dopma IIpoBepsiemble
KOHTPOJIA JI, I, M KOHTPOJIA JI, I, M KOHTPOJIS JI, I, M
Pa3pen 1. BxonHou OK 01-OK 07; JK3aMeH O OK 01-OK 07;
MexaHuKa KOHTPO/JIb, JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M.1.-
KPNe1 M.6.; IT.1.-I1.7.; M.6.; IL.1.-I1.7.;
I1K 3.1 I1K 3.1
Tema 1.1. YO, T, CP OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M.1.-
KUHeMaTUKU M.6.; I1.1.-I1.7.;
Tema 1.2 YO, T, CP OK 01-OK 07;
OCHOBBI JUHAMUKUA JI.1.-J1.6.; M.1.-
M.6.; I1.1.-11.7;
Tema 1.3 YO, T, CP OK 01-OK 07;
3aKOHbI COXpaHeHUs JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
Pa3pen 2. KPNo?2 OK 01-OK 07; JK3ameH D OK 01-OK 07;
MosiekynsipHasi JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M.1.-
(u3uKa u 0CHOBBI M.6.; I1.1.-I1.7; M.6.; I1.1.-I1.7;
TepMOAUHAMUKH IIK 3.1 IIK 3.1
Tema 2.1 YO, CP, JIPNel | OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M.1.-
MOJIEKYJIIPHO- M.6.; IT.1.-I1.7.;
KWHETUYEeCKOU

TeOpPHUH Tra30oB




Tema 2.2 YO, CP OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M.1.-
TepMOJUHAMUKU M.6.; I1.1.-I1.7.;
Tema 2.3 YO, T, CP, OK 01-OK 07;
ArperaTHble JIPNe2, JIPNe3 | JI.1.-J1.6.; M.1.-
COCTOSIHUS M.6.; I1.1.-I1.7.;
BellleCTBa U
(a3oBbIe mepexo/bl
Pazpen 3. KPNe3 OK 01-OK 07; JK3ameH I OK 01-OK 07;
JJIeKTPOAMHaAMHKa JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.; M.6.; I1.1.-I1.7.;
IIK 3.1 IIK 3.1
Tema 3.1 YO, T, CP, OK 01-OK 07;
DJIeKTprUUecKoe JIPNe4 JI.1.-J1.6.; M.1.-
roJsie M.6.; I1.1.-I1.7.;
Tema 3.2 YO, T, CP, OK 01-OK 07;
3aKOHBI JIPNe5, JIPNe6, | JI.1.-J1.6.; M.1.-
rnoctostHHoro Toka | JIPNe7, JIPNe8, | M.6.; I1.1.-11.7.;
JIPNe9, JTPNe10
Tema 3.3 YO, T, CP, OK 01-OK 07;
DJIeKTpHUUYeCKUN TOK JIPNel1 JI.1.-J1.6.; M.1.-
B Pa3/IMUHbIX M.6.; I1.1.-I1.7.;
cpejax
Tema 3.4 YO, T, CP OK 01-OK 07;
MarsHuTHoe noJie JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
Tema 3.5 YO, T, CP OK 01-OK 07;
OJIeKTPOMarHUuTHast JI.1.-J1.6.; M.1.-




WHAYKLUS M.6.; I1.1.-I1.7.;
Pa3pen 4 KPNe4 OK 01-OK 07; JK3ameH D OK 01-OK 07;
Kosie0auusa u JI.1.-J1.6.; M.1.- J1.1.-J1.6.; M.1.-
BOJIHBI M.6.; I1.1.-I1.7; M.6.; I1.1.-I1.7;
IIK 3.1 IIK 3.1
Tema 4.1 YO, T, CP OK 01-OK 07;
MexaHnueckue JI.1.-J1.6.; M.1.-
Kos1e0aHUs Y BOJIHBI M.6.; I1.1.-I1.7.;
Tema 4.2 YO, T, CP, OK 01-OK 07;
D/IeKTPOMarHUTHbIE JIPNe12 JI.1.-J1.6.; M.1.-
K0J1e0aHUS ¥ BO/THBI M.6.; I1.1.-I1.7.;
Pa3pen 5. OnTtuka KPNe5 OK 01-OK 07; JK3ameH D OK 01-OK 07;
JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M.1.-
M.6.; I1.1.-11.7.; M.6.; I1.1.-I1.7.;
IIK 3.1 IIK 3.1
Tema 5.1 YO, CP, OK 01-OK 05;
[Ipupopa ceeta JIPNe13 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
Tema 5.2 YO, CP, OK 01-OK 05;
BosiHOBEIE cBOMCTBA JIPNe14, JI.1.-J1.6.; M.1.-
CBeTa JIPNe15 M.6.; I1.1.-I1.7.;
Tema 5.3 YO, T, CP OK 01-OK 05;
CnenmasibHas JI.1.-J1.6.; M.1.-
Teopus M.6.; IT.1.-I1.7.;
OTHOCHUTE/IbHOCTHU
Pa3pen 6. KPNe6 OK 01-OK 07; IK3ameH I OK 01-OK 07;
J/1eMeHThI JI.1.-J1.6.; M.1.- JI.1.-J1.6.; M.1.-
KBAaHTOBOU M.6.; I1.1.-I1.7; M.6.; I1.1.-I1.7.;




puzuku

IIK 3.1

IIK 3.1

Tema 6.1 YO, T, CP, OK 01-OK 07;
KBaHTOBas1 onnTHKa JIPNe16 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;

Tema 6.2 YO, T, CP, OK 01-OK 07;
dusuka aroma u JIPNel17 JI.1.-J1.6.; M.1.-
aTOMHOI'0O M.6.; I1.1.-I1.7.;

Aapa




3.2 Kogudukarop o1jeHOUHBIX CPeACTB.

D YHKI[MOHA/IbHBIN nipusHak | Koz o1jeHOYHOr0 CpefcTBa
OLIEHOYHOT'0 cpeAcTBa (Tun

KOHTPOJIbHOTO 3a/IaHusl)

Y CTHBIM 0NPOC YO

JlabopaTopHast pabota Ne n JIP Ne n

TectupoBaHue T

KoHTtponbHas pabota Ne n KP Ne n

3ajaHus s camocTosiTenibHOU pabotbl | CP
- pedepar;

- AOKJIaz;

- coob1jeHue;

- OCCE.

PasHoypoBHeBble 3amauv M 3ajaHus | P33
(pacuétHble, rpaduueckue)

Pabouas TeTpajib PT
[IpoekT I1
HenoBas urpa an
Ketic-3anaua K3
3auér 3
JuddepeHIMPOBaHHBIN 3aUET A3
OK3aMeH C)




4.3aaHus JJIs1 OIeHKH 0CBOEHHS YU4eOHOro mpeMeTa
BxoHOM KOHTPOJ/Ib

Bapuanr 1

B 3ajanusx 1-9 Bpi0epuTe NPAaBWILHBINA OTBET U 3aIUIIIUTE ero B 0/1aHK 0TBeTOoB. /|15
3aganuii 10, 11, 12 HanuIIUTe MO/THOe 000CHOBAHHOE pelleHHe W 3aNHUIINTe ero B

0/IaHK OTBETOB.

Kputepuu ouieHvBaHuA.
3aganus 1 — 9 ouenuBarotcst B 1 6ann. 3aganus 10,11,12 B 2 6anna.

1. OTHOCUTE/ILHO KAaKOTO TeJjla WM YacTel Tesa MacCaKup, CUASIIUN B ABWKYIIEMCS
BaroHe, HaXOUTCSI B COCTOSTHUAW TTOKOS?

A WNRF

. 3eMJIH.
. BaroHa.

. KoJieca BaroHa.
. peJibc

2. Ilpy paBHOYCKOPEHHOM J[BW)XeHUU CKOpPOCTb Teja 3a S5 ¢ u3MeHunacb ot 10 m/c go
25 m/c. Ornipeiennite yCKOpeHue Tejla.

A WN -

.4 m/c?;
.2 M/
-2 m/c%;
.3 M/

3. [laHa 3aBMCUMOCTb KOOPJWHAThI OT BpEMeHU NPU PaBHOMEPHOM [BWXeHUU: X=2+3t.
UeMy paBHBI HauajlbHasi KOOpAMHATA U CKOPOCTH Tejia?

A WN R

. Xo=2, V=3;
. Xo=3, V=2;
. Xo=3, V=3;
. Xo=2, V=2,

4. YCTaHOBHUTE COOTBETCTBHE MeXAY (U3NYECKUMU OTKPBITUSIMA M YUYEHbIMH H
3aroyiHiTe Tabuily Hike. [To/yurBIIyIOCS TIOCTeI0BaTe/IbHOCTh LU(p 3aruiimre
6e3 3anaThIX U 1TPoOesioB B 6/1aHK OTBETOB.

A |b

B

OTkpbiTUE _
A) 3aKOH O Iepe/jauy JaB/IeHust YueHbIn
pest . 1) [Tackanb
JKUJKOCTSIMU U Ta3aMH
2) Toppuuennm
b) 3aKOH BCEMUPHOT0 TATOTeHUSs
B) oTkpeITHE aTMOC(epHOTro 3) Apxumes
4) HeroToH

NTaBJIEHUS



5. IMog getictBuem cuibl 10H Testo ABMXeTCs ¢ yckopeHueM 5m/c’. Kakosa Macca Tesa?
1. 2xkr.
2. 0,5 Kr.
3. 50 kr.
4. 100kr.

6. [lpu mpoBefeHUM SKCIepUMeHTa UCC/e/loBagach 3aBUCUMOCTh MPOMZIEHHOTO TeloM
MyTU S OT BpeMeHHU t. ['padvk MoyueHHOM 3aBUCUMOCTY TIPUBEJEH Ha PUCYHKe.

BribepuTe [1Ba yTBepXKAeHHS,
COOTBETCTBYIOIIIME pe3y/bTaTaM 3TUX U3MEPEeHUM.

1) CkopocThb Tesia paBHa 6 M/C.

2) YcKopeHue Tejia paBHO 2 M/c’.

3) Teno ABMXeTCs paBHOYCKOPEHO.

4) 3a BTOpY0 CeKyHZy MpOoi/eH MyThb 6 M.
t.c5) 3a MATYI0 CEKYHAY npouzeH myTh 30 m.
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7. Tlo rpadmKy 3aBUCHMOCTU KOOPJAWHATHI KOJIEO/TIOIIETOCs Tea OT BpeMeHH (PHUCYHOK
2) oripefiesuTe aMILTUTYAy KonebaHui.

1. 0.5 m;
2.-0.5wm;
3.4 wm;
4.2 M

8. UeMy paBHa mMacca rpy3a, Jekalero Ha moay JudTa, KOTOPbI HaUMHAeT JB>KeHUe
BBEPX C yCKOpeHueM 3 M/c’. I'py3 gaBuT Ha o1 iudra ¢ cutoii 520 H.
1) 60 kr
2) 50 xr
3) 40 xr
4) 5 kr

9. YCTaHOBUTE COOTBETCTBHUE MEXIy TMpHOOpaMH M (PU3MUECKUMH BeJMUMHAMHU M
3arno/iHUTe Tabuily Huke. [To/yUMBIIYROCS MOC/I€Z0BATEILHOCTD UMD 3aIUILINATE
6e3 3anAaThIX U TTPO0eIOB B O6/IaHK OTBETOB.

I[Tpubop dusnueckre BeJTMUYUHBI



A) nicuxpomeTtp 1) naBneHue
b) maHomeTp 2) CKOpOCTb
B) ciupometp 3) cuna
4) BNa>XHOCTh BO3/lyXa

A b B

10.Tenexkka Maccol 2 Kr [JBWKYIIAsCI CO CKOPOCTbIO 3M/C CTa/lKHMBaeTCs C
HEMO/IBM)KHOW TeJIE)KKOM Maccou 4 Kr U cuervisieTcsi ¢ Herd. OnpepenuTte CKOPOCTh
o0eHx TesieXKeK Iocse B3auMOJeHCTBUSA?

11.ABTOMOOM/IL ABUTACS CO CKOPOCTHIO 10M/C, 3aTeM BBIK/IIOUW/I ABUATATEb W Hadasl
TOPMO>KeHHEe C yCcKopeHueM 2 Mm/c2. Kakoil myTh mpoiiieH aBTOMOOW/IeM 3a 7 C
MOMEeHTa Hauajia TOPMOXKEHUS ?

12.TTopbEMHBIM KpaH PaBHOMEPHO TMOJHMMaeT rpy3 Maccoi 1,5 TOHHbI CO CKOPOCTBIO
0,4 M/c. OnipefieUTe MOLHOCTD JIBUTaTe/Isl KpaHa, eC/IM U3BECTHO, UTO ero Kosgdu-
L[MEeHT MoJjie3Horo AenctBus 60%.

BapuanT 2

B 3ajanusax 1-9 Bpi0epuTe NPAaBWILHBINA OTBET U 3aIHIIIUTE ero B 0/1aHK 0TBeTOoB. /|15
3ajaauii 10, 11, 12 HanuIIUTe MO/THOE 000CHOBAHHOE peIlIeHHe W 3aNHUIINTe ero B
0/IaHK OTBETOB.

Kpurepuu orieHuBaHuA.

3amanus 1 — 9 onenuBarotcsa B 1 6amn. 3aganus 10,11,12 B 2 6ana.

1. B KakoM M3 C/e[yllIMX C/yyaeB [BWKEHHWE Teja MOXXHO pacCMaTpuBaTh Kak
JBIKeHWe MaTepuabHOW TOUKU?
. [IBv>KeHHe aBTOMOOW/ISI M3 OIHOT'O TOPO/ia B IPYTOMA.
. [IB>KeHre KOHbKOOesK1]a, BBITIOJIHSIOLLer0 TIPOrpaMMy (PUTypHOTO KaTaHUS.
. JJBr>KeHue noeszia Ha MOCTY.
. Bpartjenue meranu, obpabaThiBaeMoii Ha CTaHKe.

A WN -

2. Ilpn paBHOYCKOpPEHHOM [JBWKEHUU CKOPOCThb Teja 3a 6 C u3meHusach OT 6 M/C [0
18 m/c. Omipefeniite yCKOpeHue Tesia.
.4 m/c?;
.2 M/c%;
-2 M/c%;
. 3 m/c.

A WN R



3. W3 nipei0’KeHHbIX YPaBHEHUN YKa)XKUTe YpaBHEHHE PaBHOYCKOPEHHOTO IBUYKEHHUSI.
1. x=2t;
2. x=2+2t;
3. x=2+2¢%;
4. x=2-2t.

4. YcTaHOBWTE COOTBETCTBME MexXAy (U3NYECKMMU BeEAUYUHAMU U UX eaVHULAMM
N3MepeHnn 1 3anosHuTe Tabnanuy Huxe. MonyymBLLYIOCS NOCefoBaTeNbHOCTb Lndp
3anuwuTe 6e3 3anaTbiX U Npobenos B 6/1aHK OTBETOB.

dusnuecKkue BeJIMYMHbI EvHULIbI U3MepeHus
A) ckopocTb 1) Ila
b) naBnenue 2) Ik
B) Bec Tena 3) m/c
4 H
5) KT
A|B|B

5. Kak Oyzer ABUraThCsi TeJi0 Maccoi 4 KT, ec/id paBHOZEUCTBYIOIIAsi BCeX
CUJI, IeUCTBYIOIIMX Ha Hero paBHa 8 H?

1. PaBHOMEpHO MPSIMOJTMHEUHO.

2. PaBHOMEpPHO CO CKOPOCTBIO 2 M/C.

3. PaBHOYCKOPEHO C yCKOpeHHeM 2 M/c’.

4. PaBHOYCKOpeHO ¢ yckopenuem 0,5 m/c?.

6. Ha pucyHke nipuBejieHbl rpadvKi 3aBUCUMOCTH KOODJUHATHI OT BPEMeHU [I/isl ABYX
Ten: A u B, IBWKYIUXCS TI0 TIPSIMOM, B/IOJIb KOTOPOU M HaripaBiieHa och Ox. Bribe-
puTe IBa BEPHBIX YTBEPXKAEHUS O IBMKEHUU TeJl.

X, MA 1) Teno A gBUXKeTCS paBHOYCKOPEHO.

2) BpeMeHHO HHTepBaI MeXX/ly BCTpeuaMu

30 ; Tes1 A u B cocraBnsier 6 c.

20 j"h\ A "..-f 3) B TeueHue nepBbIX MITH CEKYH/[] Tesla
[IBUTaJIMCh B OJJHOM HarpaB/IeHUN.

10 T A BT 4) 3a mepBele 5 ¢ Tesio A mporio 15 m.

BN g 5) Teno B aBW)KeTCs1 C MOCTOSHHBIM YCKOPEHUEM.
0 2 4 6 8 tc

2

7. Tlo rpadmKy 3aBUCHMOCTU KOOPJAWHATHI KOJIEO/TIOIIETOCs Tela OT BpeMeHH (PHUCYHOK
2) orpefiesuTe TTEPUO/] KOJIeOaHHH.



X, CMA

S
o"

8. UeMy paBHa macca rpysa, Jekalero Ha noay JudTa, KOTOPbId HAUMHAET JB>KEHUe
BBEPX C yCKOpeHueM 5 m/c’. I'py3 JaBuT Ha r1oj1 iudra ¢ cutoi 585 H.
1) 49 xr
2) 45KkT
3) 39 kr
4) 15 kr

9. YcraHOBUTE COOTBETCTBHE MEXIy IpubopaMu U (U3NUeCKUMU BeTUUYMHAMH,
KOTOpbIe OHU M3MepsitoT. 3aroHuTe Tabsuily. [TomyunBIiyrocs mocie[oBaTe/IbHOCTD
1udp 3anuiivTe 6e3 3angThIX U TTPOOesioB B 6/laHK OTBETOB.

[Tpubop dusruecKre BeJIMUYMHbI
A) TepMoMeTp 1)zaBnenue
b) 6apomeTtp-aHepous 2) CKOpOCTh
B) nuHamomeTtp 3) cuna

4) Temneparypa

10. Teno w™accou 3 Kr [ABWKETCA CO CKOPOCTBEO 7 M/C M
CTa/IKMBAeTCsA C TIOKOSALIMMCSL TejioM Maccou 4 kr. Omnpependre CKOPOCTb HX
COBMECTHOI'O IBM)KEeHUSI.

11.ABTOMOOM/IL ABUTAJICA CO CKOPOCTBIO 25 M/C, 3aTeM BBIK/IFOUW/I JBUraTe/lb U Hauasl
TOPMOJKeHHe C yckopeHWeM 5 M/c2. Kakoll myTb mpoiiieH aBTOMOoOWieM 3a 4 c
MOMEHTAa Hauasia TOPMOKeHHUs ?

12.TTogbEMHBINM KpaH paBHOMEPHO TOAHHMMaeT I'Py3 MacCOW 2,5 TOHHBI CO CKOPOCThIO
0,2 m/c. OnpesiesiiTe MOIITHOCTh JIBUTaTe/sl KpaHa, eC/Ii U3BeCTHO, UTo ero Ko3gdu-
LIMeHT nosie3Horo aerctBus 40%.

b/aHK oTBeTOB
'PYTIITA
[Tpodeccus/crielinaIbHOCTh




(Damunus, ums)

BapuanTt

N 3azjanus 1 2 3 4 5 6 7 8

OtBeT

(Hwke BbI MOXKeTe 3aMcaTh pelleHue 3ajau rnog Homepamu 10, 11, 12.)

Kontpompyemsie komnerennuu: OK 03, OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kirou:

N 1 (2 |3 |4 516 |7 |8 |9 10 11 12
3a/laHus

1 Bap 2 14 |1 [142 |1 |14 |1 |3 [412 |1m/c | 25m | 10000BT
2Bap 1 12 |3 314 |3 |25 |2 |3 [413 |3m/c |40m | 12500BT

Kpurepuu oLieHKuU:

— «2» BBICTaBJIIETCS 00yUaromemMycs, ecii Habpan MeHee 7 6asioB;
— «3» BbICTaBJIsIeTCs 0OyUaroiemycs, 3a 10, 9, 8, 7 6anos;

— «4» BbICTaBJIsIETCS OOyUaroiemycs, 3a 13, 12, 11 6anios;

— «5» BbICTaB/IsAeTCst 0Oyvaroiemycs, 3a 14 unmm 15 6ansios.

Pa3gen 1. MexaHuKa
Tema 1.1. OcHOBBI KHHEMAaTUKH
Y crHbii onipoc (YO)

UTo M3yyaeT mexaHuKa?

Kakoe gBukeHre Ha3bIBaeTCs MOCTYIATe/IbHbIM?

B uem 3ak/r0uaeTcsi OCHOBHas 3a/laua MeXaHUKU?

Yto Takoe Teno oTcyeTa?

Uto Takoe cuctema orcueTta? 3aueM B Hel HY’>KHbI 4achbl?

[aiiTe oripefiesieHre MaTepyuaabHOW TOUKU
[aiiTe oripeziesieHre MaTepyuaabHOW TOUYKHU [Iprumepsl.

LCONU R WLNE

[aiiTe orpefieieHrie MeXaHUYECKOTO ABWKeHus. [IpuBeuTe npyuMephl.

[TpuBeauTe MpUMepHI 3a/iay, pellieHreM KOTOPbIX 3aHUMaeTCsl COBpeMeHHas (pu3ukKa.

10.  3aBuCHUT 1 TpaeKTOpUs ABUKeHUs Tesia oT Bbibopa CO? [1pumepsI

11.  Yro Takoe nyTth? Kakosa ero eguuuiia B CH1?

12.  Ilouemy, 3Has MMyThb He BCerja MOKHO OIpeie/IUTh I0JI0KeHYe Tesia?
13.  [aiiTe orpefienieHue repeMeirieHus1. Kakum cuMBOIOM ero 0003HavaroT?
14.  Ilpu KaKuX yC/I0BUSIX MOAYJIb IepeMelLleHsI paBeH MPOKIeHHOMY TTyTH?




15. 3anummTe ¢dopmysy ompefe/ieHUs] TOJIOXKEHUsS Tejla B MPOCTPaHCTBeE uepe3
TIPOEKIL[UH.

16. Kakoe ABW)KeHHe Ha3bIBaeTCsl MPSIMOIMHEMHBIM PaBHOMEPHbBIM?

17.  JawTe XapaKTepUCTHUKY CKOPOCTHA PABHOMEDPHOI'O TIPSIMOJIMHEMHOTO [ABH)KEHUS

18. Kakoi1 Buj uMmeeT rpayK 3aBUCMMOCTH CKOPOCTM OT BpeMeHM MpU paBHOMEPHOM
TIPSIMOJTMHEMHOM [IB)KEHUU ?

19. Kak BbIUMCIUTH IlepeMelljeHue Tesa, eC/Id U3BeCTHbl CKOPOCTb U BpeMsl BHKeHUs
Tesa’?

20. KakoB reomeTpruueCcKrUi CMBIC/ MepeMelleHu s ?

KonTpompyemsbie komnerentuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; T1.1.-I1.7.; JIP2,
JIP4, JIP23, JIP30

Kputepuu ouieHKH:

OTMeTKa «5»

TIOJTHO PaCKPBITO CO/IepyKaHue MaTepuasa

YeTKO M TIPaBWU/BHO /[laHbl OMpe/le/IeHusT U PAacKpPbITO COJlep)KaHue TIOHSTHH, BEPHO
VICI10J/Ib30BaHbl HAYUYHbIE TePMUHBI

IUTsE JoKa3aTe/IbCTBA MCTI0/Ib30BaHbl pa3/IMuHbIe YMEHUs, BBIBO/IbI M3 HaOJ/TFOIeHHH, OTIHITOB
OTBET CaMOCTOSITe/TbHBIN, UCII0/Ib30BaHbl paHee IPUOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasia

B OCHOBHOM IIPaBU/IBHO /IaHbI OTpe/ieIeHus TIOHATUA U UCTI0/Ib30BaHbl HayYHbIe TEPMUHBI.
OTBET CaMOCTOSITe/IbHbIN

oripefieJieHUs]  TIOHSAAITUM  HeTO/IHble,  JOMNYIeHbl  He3HauuTeJbHble  HapyIleHus
ToC/IeIoBaTeTbHOCTH W3/I0’KeHUS, HeOOoblllie HeTOUHOCTU TPH HCII0/Ib30BaHUN HayUHBIX
TEPMUHOB WJIA B BBIBO/IaX M 0000IIIEHMAX

NpaBWIbHble U UYeTKHWe OTBeTbl Ha BOIMPOChI YTOYHSIOIIEro xapakTepa (MO3ULUsA
TTIOHMMAFOIIUH)

OtMeTKa «3»

YCBOEHO OCHOBHOe CoOfiepKaHue yueOHOTro MaTepuasia, HO H3J/I0KeHO ¢parMeHTapHO, He
BCer/ia Moc/e10BaTe/IbHO

ornpe/ie/ieHUs IOHSITUN HeJJOCTaTOYHO UeTKue

He HCII0/Ib30BaHbl B KaueCTBe J/l0Ka3aTelbCTBa BbIBOJAbI U 00001eHHs U3 HabmoaeHuH,
JOTTyIIIeHbI OIIMOKY TIPU UX U3/I0KEeHUH

JOTyIleHbl OIMMOKM W HETOYHOCTH B WCIOMb30BAaHUM HAYYHOW TEPMHUHOJIOTHH,
orpejie/ieHHe MOHITUM

TpaBWIbHbIE U UeTKHEe OTBEThl Ha BOMPOCHI HABO/IAIEr0 U KOHKPETHU3UPYIOIIEro Xapakrepa
(Mo3uLYs KPUTHK)

OtmeTKa «2»
OCHOBHOE Cojiep>KaHHe yueOHOro MaTeprasia He pacKphITO
He JJaHbl OTBEThI Ha BONPOCHI HABOSALLIET0 U KOHKPEeTU3UPYIOLL[ero Xxapakrepa



AOINYIIEHbI FPY6BIE OLIMOKU B orpeje/j1eHnn HOHHTI/IfI, Ipr  UCI10/Ib30BaHWHN
TE€PMHUHOJIOTHHN.

TectupoBanue (T)
I Bapuanr.

Kakoe n3aMeHeHue, MPOUCXOSAIIEe C TeJaMU, MOYKHO CUMTaTh MEXaHUUECKUM JBIKEHHEM:
a) JIBIDKeHHE JIOJKH OTHOCUTE/ILHO Oepera

0) TassHUe JTBAA

B) KUIIEHUE BOJbI

Kakoe n3MeHeHHe, MPOUCXOSAIIEe C TeTaMU, MOYKHO CUUTaTh MeXaHUUECKUM JIBIKEHHEM:
a) TasiHUe JibJa

6) BonHBI, 0Opa3yroliecs Ha TIOBEPXHOCTH BObI

B) KUIeHHe BO/IbI

Kakoe n3mMeHeHre, MpOXCXOslljee C TeJlaMUi, MOXXHO CUMTaTh MEXaHUUECKUM JIB>KEHUEM:
a) KUMeHre BObI

0) TasiHMe NbAA

B) KoJieOaHMsI TTOPIITHS B IBUTaTesie BHYTPEHHETO CTOPaHUS

Kakoe n3MeHeHUe, IPOUCXO/IsIIIee C TeJlaMy, MOXKHO CUMTATh MeXaHUUeCKUM JIBWKEeHUEM:
a) KosiebaHusi CTPYHBI

0) TastHME JTBAA

B) KUTIEHKE BOJbI

CKOpOCTh aBTOMOOU/ISI YBe/IMUK/Iachk B 2 pa3a. [Ipy 9ToM TOPMO3HOM My Th:
a) He U3MEHMJICS

0) yBenmumsIcs B 2 pa3a

B) yBeIMUM/ICS B 4 pasa

MainvHa efieT 1o NpsIMOi Jopore paBHOMePHO. M0>KHO /I pacCMaTpUBaTh JBKeHHe
MallIMHbI KaK TIpoLiecc:

a) MO>KHO, TaK Kak /lf0060e IBIKeHHE — yrKe TIPOI[ecC

0) Hesb3s, TaK KaK MPY 3TOM JBW)KEHUH €r0 XapaKTep He MeHSIeTCsI

B) MO>KHO, TaK KaK T0JIO>)KeHHe MallliHbI U3MEeHSIeTCSI CO BpeMeHeM

Kakue napameTpsl Tesia COXpaHsIOTCS, KOT/Jja MbI €r0 3aMeHsieM MOZIeJIbIO, T. €. CUUTaeM
MaTepuaabHOW TOUKOM:

a) AJIMHa

6) dopma Tesna, eciu oHa chepruUecKast

B) Macca



8. Tloe3n otnpassnsiercs. [To ratgopMe napasiienbHO Moe3/[y paBHOMEPHO /IBUXKETCSI
HOCWJIBIIMK C TeexxKou. [Taccaykup moe3zia 3a0blT OT/IaTh KHUTY TIPOBOXKAIOII[EMY €ro
ye/I0BeKY U BBIKM/IbIBAeT eMy KHUTY U3 OKHa Kyrie. OTHOCHUTeTbHO KaKUX Tesl ypaBHeHUs
NBWKeHUsI KHUTH OYAyT O/[MHAKOBBI:

a) OTHOCUTEJ/IbHO HOCUJIBLMKA, TIPOBO’KAIOILIEro U MeppoHa
6) oTHOCUTE/ILHO TIePPOHA U TTPOBOXKAOIIIEro
B) OTHOCHTE/IbHO MacCa)Khpa U HOCUJ/IbIIUKA

9. Ilpwu pemeHny 3a/ja4 KWUHEMATHUKH O IBU)KEHUU TeJl Mbl (DaKTUUeCKH PaCCMaTpUBaIU 3TH
TeJla KaK MaTepHa/ibHble TOUKU (Harlpumep, 3a/laud O [IBM)KeHUH TeJsia, OpOLLIeHHOT 0 M0/
YIJIOM K TOPU30HTY). MBI [M0/1630Ba/IMCh YIPOILEHHOW MOZEJIBbI0 JOCTaTOUHO CJIOXKHOTO
nBKeHusi. YeM Mbl ipeHeOperany Tpy pellieHry 3a/iayu 3TOro THUMa:

a) COMpOTHBJ/IEHWEM BO3/yXa
6) maccoii Tena
B) ()OpMOU ¥ pa3Mepamu Tesa

10.IToe3x otrnipaBsisiercs. [1o myatgopme napasiienbHO M0e3/ly PABHOMEPHO JABUKETCS
HOCUJIBIIUK C Tesie>kKou. [laccaykup roe3zia 3abbT OT/IaTh KHUATY TIPOBOXKAIOIIIEMY €ro
YyeJI0BeKY Y BbIKW/IbIBAeT eMy KHUT'Y M3 OKHa Kyrie. OTHOCUTEe/IbHO KaKUX CUCTeM OTCUéTa
XapakKTep ABWKEeHHUSI KHUTU Oy/1eT 0JUHAKOBBIM, TO €CTh KaKhe CUCTeMbI OTCUETa Oy IyT
ViIHepLiMa/IbHbIMU:
a) OTHOCUTEJIbHO NacCakupa, IPOBOJKakoLLero, HOCKIIbIIMKA, [TeppoHa
6) oTHOCUTE/ILHO TIepPOHA, HOCU/IBIL[KA, IIPOBOXKAIOLI[ETO
B) OTHOCHTE/IBHO MacCa’kKhpa ¥ MPOBOXKAKOLETO

11.CKopocCTh TeJla ¥ paJidyC OKPY>KHOCTH, TI0 KOTOPOM OHO /IBW)KETCS, YBeJTMUM/INCh B /IBa
pasa. LleHTpocTpeMuTeIbHOE YCKOPEeHUe:
a) YBeJIMUU/IOCH B 2 pa3a
0) yMEeHBIIIMIOCH B 2 pa3a
B) He U3MEHW/I0Ch

12.MoryT /i1 CKOPOCTH TIPOXO’KJEHUS My TH U TepeMellleHus ObITh PaBHBI:
a) MOTYT B C/Tydae MPSAMOJIMHEMHOTO ABWKEHUS
6) MoOryT B Cy4ae MpsSIMOJIMHEHHOTO JBKEHHS B OZJHOM HaTlpaB/IeHUH
B) MOT'YT B CJTy4ae TIPSIMOJTMHEMHOT0 IBMXKEHUSI B Pa3HbIX HalpaBIeHUSX

13.Kakas 13 repeuuc/ieHHbIX BeJIMUYUH — BEeKTOP:
a) CKOPOCTb
6) myThb
B) Macca

14.Kakas 13 repeurc/ieHHbIX BeJIMUUH — BeKTOP:
a) My Thb
0) cua Toka
B) TiepeMelLeHHe



15. YKaxuTe 1mpaBu/ibHOE yTBepKeHue:
a) OT BBIOOpA CHCTEeMBI OTCUETA 3aBUCHUT PeIlleHHe 3a/1auM
6) Teno oTcuéta BeIOMpPaeTcs TakuM 00pa3oM, UTOOBI BIKEHHE BhIT/IsAIe/10 Haubosiee
TIPOCTO
B) B YC/IOBUM 3a/lauM yKa3aHa CHCTeMa OTCYETa

16. YKaxKuTe nipaBU/IbHOE yTBepKAeHue:
a) Tes0 OTCUYéTa BLIOMpaeTCst TaKMM 00pa3oM, UTOoObI IBUKEeHHE BBITJIsIIeNIo Hauboee
TPOCTO
0) BBIOOP CHCTEMBI OTCUETA 3aBUCUT OT YCIOBUH [JaHHOH 3aauu
B) OT BEIOOPA CUCTEMBI OTCUETA 3aBUCHT OTBET 3a/Jjauu

17. YKakuTe npaBUIbHOE YTBepXKAeHUe:

a) Tes0 OTCYéTa BbIOMpaeTCst TaKUM 00pa3oM, UTOObI IBU)KeHHe BBITJIsAesio Haubosee
MPOCTO

6) oT BEIOOpA CHCTEMBI OTCUETA 3aBUCHUT OTBET 3a/laui

B) TeJI0 OTCUéTa BLIOMpPAeTCs TaKMM 00pa30M, UTOObI ABMKEHHE BBITISZEN0 Obl
Haubosiee TIPOCTO, ¥ B TO >Ke BpeMsi MbI MOTJIH ObI OTBETHUTHL Ha BOTIPOC 3ajauu

18. Teruioxon ABMKETCSI BHU3 110 TEUEHHIO PEKH C IMOCTOSTHHOM CKopocThi0. [1o mamybe
TIPOTYJ/IUBAeTCs Yesl0BeK. XapakTep ABWKEeHHs UyeioBeKa OTHOCUTEJIbHO Teryioxoa u
bepera:

a) OJIMHAKOB, TIOKA Ue/I0BeK JBUKETCSI pPaBHOMEPHO
0) o[JHAKOB BO BCEX C/Tydastx
B) pa3HbIi, TaK KaK CKOPOCTH uejioBeKa OTHOCUTEJILHO Teryioxo/a U bepera pas3/inyHbI

19.B KakoMm ciyyae 3eM/IF0 MO)KHO CUMTAaTh MaTepuaaibHOW TOUKOM:
a) MpY U3MepeHU MarHUTHOTO MOJIst 3eMJIU
6) nipu uccieJoBaHUM sA[pa 3eMIIn
B) IIPU pacCMOTPeHUU eé NBHKeHHst BOKpYT CoJiHLa

20.B kakom ci1yyae 3eMJTt0 MOXKHO CUMTaTb MaTepUaJbHOM TOUKOW:
a) MpY T0Na/laHny Ha Heé MeTeopuTa
6) npu pacuéTte TpaeKTOpUi CITyTHUKOB 3eMJTH
B) NIPU U3MEPEHUH MarHUTHOI'O OIS 3eMJT

I1 BapuaHT.

1. CkopoCTb Tesia, ABWXKYLLET0Cs 10 OKPY>KHOCTU IMOCTOSTHHOTO paJjuyca, yBeJMuniach B /1Ba
pasa. LleHTpocTpeMuTeIbHOE YCKOPEeHUeE:
a) YBeJIMUWJIOCh B 4 pa3za
0) yBenmMumuIoCh B 2 pasa
B) HEe U3MEHWIOCh



[Moe3n ornpaBsiercs. [1o ruiaTdopme napasuiesibHO MOe37ly PABHOMEPHO JABKETCS
HOCHUJIBIIUK C TesiexKKOU. [Taccaxkup moe3/ia 3a0bIT OTAATh KHUTY MPOBOXKAIOIIEMY €T0
Ye/IOBEKY M BBIKU/ILIBAET €My KHUTY M3 OKHa KyIie. Kakum Oy1eT XxapakTep JABMKEeHHUs
KHUTYU OTHOCUTE/IbHO MHEPLIMATbHBIX CUCTEM OTCUETa, eC/I TIpeHebpeyusb COTTPOTHB/IEHHUEM
BO3/yXa:

a) PaBHOYCKOPEHHbBIM, C yCKOPEHWEM, paBHbIM CYMMe YCKOPEHHUsI CBOOOZHOTO MajieHust U
YCKOPEeHUs Tioe3/ia

0) paBHOYCKOpPEHHBIM, C YCKOPEHHEM CBOOO/JHOTO TIaIeHHsT

B) CJIO>KHBIM XapakTep ABW>KEeHUs

BribepuTe HerpaBUIbHOE YTBEPKIeHNe:

a) BLIOOp CHCTeMbl OTCUETA 3aBUCUT OT yCJIOBUM JAHHOU 3a[jauu

6) mpu NpPSIMOJIMHEWHOM JIBM)KEHUH C TIOCTOSIHHBIM yCKOPEeHHeM CKOPOCTh MOXKeT
YBe/TMUUBATBCS, @ MOKET U YMEHbIIAThCs

B) HalpaB/IeHWe YCKOPEHUs onpe/ie/sieT HanpaB/ieHWe [IBUKeHHUs

BribepuTe HelpaBU/IbHOE YTBEpXK/eHHe:

a) BBIOOp CHCTeMBI OTCUETA 3aBUCHUT OT YCJIOBHI TAaHHOM 3a/1auu

0) ABW>KeHHe C TIOCTOSTHHBIM YCKOPeHWeM Ha3bIBaeTCs TIPSMOTMHEMHBIM PaBHOYCKOPEHHbIM
JBIKEeHHEeM

B) TNIPU NIPSIMOJTMHEMHOM [IB)KEHUU C TTIOCTOSTHHBIM YCKOPEHHWEM CKOPOCTb MOJKET
YBEJIMUMBATHCS, @ MOXKET U YMEHBILIATbCS

BribepuTe HellpaBU/IbHOE YTBEPXKIEHHE:

a) NpU MPSMOJIMHENHOM JIBM)KEHUU C MOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBeJINUMBAThCS, @ MOXKET U YMEHBIIATbCS

6) BLIOOp CHCTEMBI OTCUETA 3aBUCUT OT YC/IOBUI IaHHOM 3a/1auu

B) HalpaB/IeHWe YCKOPEeHUs ompe/ie/isieT HarpaB/ieHWe [IBUKeHHUs

BribepuTe HelpaBU/IbHOE YTBEpPXK/eHHe:

a) BBIOOp CHCTeMBI OTCUETA 3aBUCUT OT YCJIOBHI TAaHHOM 3a/1auu

0) ecnu IBY>KEeHME MPSIMOTMHENHO, TO YCKOPeHHe TTIOCTOSTHHO

B) TNIPU NIPSIMOJTMHEMHOM [IBDKEHUU C TTIOCTOSTHHBIM YCKOPEHHWEM CKOPOCTb MOJKET
YBEJINUMBATHCS, @ MOXKET U YMEHBILIATbCS

BribepuTe He TIpaBWIbHBIE YTBEPIKIEHHE:

a) NpU NPSIMOJIMHENHOM JIBMKEHUU C MOCTOSIHHBIM YCKOPEHUEeM CKOPOCTh YBeTMUMBAETC S
6) 1ipu NpSIMOJTMHEHHOM JIBM>KEHHUM C TTOCTOSTHHBIM YCKOPEHHEeM CKOPOCTb MOYKET
yBeJINUMBAThCS, @ MOXKET U YMEHBIIATbCS

B) BBIOOp CUCTeMbI OTCUETA 3aBUCUT OT YCJIOBUH IAHHOM 3a/lauu

BribepuTe rpaBuibHOE yTBepXKIeHHe:
a) MpH NPSIMOJIMHEMHOM JBM>KEHUU C MIOCTOSTHHBIM YCKOPEHHEeM CKOPOCTb YBeJTMUMBAEeTCS
0) ecnM yCKOpeHHe TIOCTOSIHHO, TO ABIKeHHe TIPIMOIMHEHO



B) IpH HpHMOJ’IHHEfIHOM ABWDKEHHWHU C ITOCTOAHHBIM YCKODEHHEM CKOPOCTb MOXKET
YBE/IMUMBATLCA, d MOXKET U YMEHbIIIATHCA

9. JIBurasicb paBHOMEPHO, BesiocurieAUCT nmpoesxaeT 40 m 3a 4 c¢. Kakou nyTh OH npoejieT npu
JIBWDKEHUM C TOM >Ke CKOPOCThIO 3a 20 c:
a) 200 m
6) 50 m
B) 150 m

10.0tgen MexaHUKH, COZiepyKallliii yueHHe O ABWKeHUH Tesl 0e3 yuéTa [eHCTBYIOIMIUX CHJT:
a) IMHaMUKa
0) KMHeMaTHKa
B) CKOPOCTb

11.0mnpegenuTe, KaK Ha3bIBAaeTCSI paCCTOSIHYE MEX/Y HauaJbHOM Y KOHEUHOW TOUKaMM:
a) NyTh
0) mepemerrieHue
B) CMellleHUe
I') TPAaeKTOpUs

12.BpisicHUTe, B KAKOM U3 CJIeAYIOLIKUX C/ly4yaeB JBW)KeHMe TeJla Heslb3sl paCCMaTpUBaTh Kak
[BIDKEHUE MaTepUaJbHOW TOUKH?
a) Jpwkenue 3emau BOKpyr ComHIja.
0) /IBr>keHre CITyTHUKA BOKPYT 3eMJIH.
B) [ToneTt camonera u3 BnaguBocToka B MOCKBY.
r) Bpaiuienue getanu, obpabaTbiBaeMoi Ha CTaHKe

13.0TmeTbTe, KaKue U3 NepeurcieHHbIX BeJTMUUH SBSIFOTCS CKa/ISIPHBIMMU:
a) epemelrieHre
0) ryTh
B) CKOPOCTb

14.Bribepurte, UTO U3MepsIeT CIIUAOMETDP aBTOMOOUIIS:
a) YCKOpeHHUe;
6) Mozy/Tb MTHOBEHHOM CKOPOCTH;
B) CPeJIHIOK0 CKOPOCTb;
I) epemMeleHue

15.0npegenuTe, Kakasi e[MHULIA BpEMEHU SIB/IsIeTCSI OCHOBHOUW B MeXXIyHapO/JHOM CHUCTeMe
eJUHUL;:
a) 1 yac
6) 1 mun
B)1cC
r) 1 cyTKU.



16.Berumncivre. /IBa aBTOMOOH/ISI ABMKYTCS T10 TIPIMOMY IIIOCCE B OZJHOM HaripaB/ieHuu. Ecim
HarpaBuTh 0cb OX B0/ HaTIPaBIeHUS ABWXKEHUS TeJl TI0 1110CCe, TOT/la KaKUMU Oy1yT
MPOeKLIMK CKOpOCTel aBToMo0bueit Ha ocb OX?
a) 00e MOJI0>KUTEe/TbHBIE
6) 0be oTpuIiaTe/IbHBIE
B) TIepBOIr'0 — TI0JIOKUTE/IbHAsI, BTOPOI'0 — OTpULiaTe/IbHast
') IePBOr0 — OTpHLIaTeIbHasi, BTOPOT0 — MOJI0XKUTe/IbHAs

17.Beruncivre. ABTOMOOWTH 00Bexan MOCKBY 10 KO/bLIeBOM Aiopore, ArHa KoTopoit 109 Km.
YeMy paBHBI POU/IeHHBIN MTyTh | 11 TIepeMeliieHre S aBTOMOOUIS?
A)l1=109&m; S=0
0)1=218km S = 109 km
B)1 =218 km; S = 0.
r) I=109km; S=218 km

18.0rmpeienire, eCii YyCKOpPeHUe paBHO 2 M/C?, TO 3TO:
a) paBHOMepPHOe /IBM)KeHHe
6) paBHO3aMe/|jJIeHHOe [IBUKEHHe
B) PABHOYCKOPEHHOE JIBI)KEHUE
I') NpSIMOJTMHEMHOe

19. Kakum 06pa3oM yCKopeHMe XapaKTepu3yeT W3MeHeHre BeKTOpa CKOPOCTH?
a) MO BeJIMUMHE U HallPaB/I€HUIO

6) Mo HarpaB/ieHUIO

B) IO BeJIMUMHE

20. Berumciiite. ABTOMOOW/Tb, ABMKYIITUNACS TIPIMOJIMHEMHO PABHOYCKOPEHO, YBeTHUMI
CBOIO CKOPOCTB € 3 M/c 10 9 M/c 3a 6 cekyH/]. C KaKUM yCKOPEHHWEM JIBUTajICsi aBTOMOOW/TB?
a) 0 m/c’

6) 3 m/c?

B) 2 M/C’

r) 1 m/c?

KonTpompyemsie komnereHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kiwuu K TectramMm:

BapuaHT 1

Ne Bonpoca 1 (2 |3 |4 |5 (6 |7 |8 |9 (10|11 |12 (131415 |16 |17 |18 |19 |20

IpaeuwibHbli (2@ (0 (B |a (B |6 |B |60 |(aB |0 |(a |6 |a (B |a |06 |B |[a |B |0
OTBET

BapuaHnr 2



Ne Bompoca 1 (2 |3 |4 |5 |6 (7 |8 |9 (10|11 |12 |13 14|15 |16 |17 |18 |19 |20

IpaBwibHbi (@ |0 |B (0 |B |0 |a |B |B [0 |0 |r |a |(r |B |a |B |[B |a |T
0TBeT

Kputepuu oLieHKuU:

— «2» BBICTaB/IsAeTCS 00yuUaroieMycs, ecii Habpan MeHee 8 6asnoB;
— «3» BBICTaBJIAETCS 0OyuUaromemycs, 3a 9, 10, 11 6anios;

— «4» BBICTaB/IAETCS O0yUaromemycs, 3a 12, 13, 14, 15, 16 6anos;
— «5» BBICTaBJIsIeTCS 00yUaromemycs, 3a 6osee 17 6anios.

3ajjaHusA 1A CaMOCTOATe/TbHOM padoTsl (CP)

Temnbl 3cce (pedepaToB, JOK/IaJ0B, COOOIIEHHIA)

1) MarepuasibHasi TOUKa.

2) CkasnsipHble U BEKTOPHbIE (PU3UUeCKUe BeJIMUMHBI.

3) OTHOCUTENBHOCTh MEXaHUUYECKOTO JABVIKEHUS.

4) Cucrema oTcuera.

5) IlpuHLMN OTHOCUTENBHOCTH [ anues.

6) CriocoObI OIHCaHUS JBIKEHUS.

7) PaBHOMepHOe MpsIMO/IMHENHOE JBUKEHUE.

8) CkopocTb. YpaBHeHUe ABWKeHUsl. MrHOBeHHast U CpeJiHsIsl CKODOCTH.
9) IlocTynaTbl TEOPUU OTHOCUTE/ILHOCTU.

10) OcHOBHBbIe CefCTBUS U3 TIOCTYJ/IaTOB TEOPHUUA OTHOCUTETLHOCTH.
11) IlpsiMmonuHeliHOe ABU)KEHUE C IOCTOSIHHBIM YCKOPEHUEM.

12) [IBvrKeHHe C TIOCTOSIHHBIM YCKOPeHWeM CBOOOIHOTO TMa/[eHuSl.

Kontposvpyembie komrereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.; JIP2,
JIP4, JIP23, JTP30

Kpurtepuu orieHkKu:

OTtMeTKa «5»

TI0JIHO PaCKPbITO COZeprKaHue MaTepuasa

YeTKO W TpaBWIbHO [laHbl OINpeZie/ieHus] W PacKpbITO COjiep)KaHuWe TIOHSTUM, BepHO
VICI10J/Ib30BaHbl HAyYHbIe TePMUHBI

11T 0Ka3aTe/IbCTBA MCTI0/Ib30BaHbl pa3/IMuHble YMeHUsI, BbIBO/IbI U3 HaOJ/TIOIeHHI, OTIHITOB
OTBET CaMOCTOSITe/IbHBIM, UCII0/Ib30BaHbI paHee MpHOOpeTeHHbIe 3HAHMSI.

OTMmeTKa «4»

PacKpbITO OCHOBHOE CO/iep>KaHue MaTepuasa

B OCHOBHOM MPAaBWJ/IbHO [IaHbI OTMpe/iesieHrs] MOHSATUU U UCII0/Ib30BaHbl HAyUYHbIe TEPMUHBI.
OTBeT CaMOCTOSITe/IbHbIMI




—
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orpefieJieHUs]  TOHSITHM  HETOJIHble,  JIOTYIIEeHbl  He3HAuWTe/lbHble  HapyLIeHHS
Toc/ieloBaTeTbHOCTH M3/10)KeHUs1, Hebosbllie HeTOUHOCTU TPH WCIOJIb30BaHUU HayUHBIX
TePMHHOB WX B BBIBOJIaX M 0000IIeHUSIX

NpaBWIbHbIE W UYeTKHMe OTBeThl Ha BOIMPOCHI YTOUHSIOIIEro XapakTepa (TO3UIUS
MTOHMMAFOIIUH)

OTMmeTKa «3»

YCBOEHO OCHOBHOE CO/iepKaHWe yueOHOro MaTtepuasia, HO H3J/I0)KeHO (parMeHTapHO, He
BCer/ia Moc/ae0BaTe/IbHO

orpejie/ieHUs] MOHATUM HeJJOCTaTOYHO YeTKHe

He KCII0/Ib30BaHbl B KaueCTBe [l0Ka3aTelhCTBa BLIBOALI M 00001IeHHs W3 HaOmoAeHuH,
JOTTyIIIeHbI OIITMOKY TIPU WX U3/I0KEHUH

JOMyIleHbl OIIMOKWM UM HETOUHOCTH B HCIO/Jb30BaHWM HAayyHOW TEPMUHOJIOTHH,
onpeziesieHre MOHSATHUU

NpaBU/IbHbIE U UETKUE OTBEThl Ha BOMIPOCHI HABOZSIIEr0 M KOHKPeTHU3UPYIOLLero Xapakrepa
(mo3ULMS KPUTHK)

OtmeTKa «2»

OCHOBHOe cojiep>kaHue yueOHOro MaTeprasia He pacKpbITO

He JlaHbl OTBEThI Ha BOMIPOCHI HABO/ISAILET0 U KOHKPEeTU3HPYHOlllero XapakTepa

JOMyI[eHbl TPyOble OMIMOKW B  OMpeJeNeHHH TIOHSATHM, TPU  HCIO/Ib30BAaHUH
TePMUHOJIOTUM.

Tema 1.2. OCHOBBI AUHAMUKH
Y crabii onpoc (YO)

Ecsu Teno siBisieTcsi CBOOOAHBIM (UTO 3TO 3HAUMT), TO KaK OHO MOJKET [IBUTaThCs?

Nwmeetcst v nipuHUunuanbHOe pasnmnuvde Mexay CO cBg3anHou ¢ 3emnier u CO
CBSI3aHHOU C CaMOJIeTOM, JieJIatoliM BUpaK?

[Touemy BTOpOM 3aKOH HBIOTOHA Ha3bIBaOT OCHOBHBIM 3aKOHOM JVUHAMUKHA?

[TosicHuTe, Kak CTpPOATCS SKCIepUMeHTa/lbHble Tpa@uku B (U3MKe Ha IpUMepe
3aBMCMMOCTH CUJIbI YIIPYTOCTH OT Zie(hOpMaLH.

Kak usMeputh Maccy Tesia B yCJIOBUSIX HEBECOMOCTH?

Haxoaunuck v Bbl KOTAa-HUOY/Ib B COCTOSTHUM HEBECOMOCTH?

O BeTpOBOe CTEK/IO ABWXKYILErocsi aBTOMOOMIs yaapuicsi komap. CpaBHUTE CHUJIBI,
JEMCTBYIOL[ME Ha KOMapa U Ha BeTPOBOe CTEKI0 BO Bpemsi yzapa. [louemy komap
1oCTpazjas ChibHee?

bapoH MioHxray3eH yTBep)KAaja, uTO BbITalua cebs 3a Bosockl U3 0OomoTa.
Ob6ocHYylTe HEBO3MO>KHOCTh 3TOTO.

C COpPTHPOBOYHOM TOPKU CKaThIBAKOTCS [Ba OJWHAKOBBIX SALIMKA: OLWH I1yCTOW,
apyrout monHbii. Kakoit aumk OygeT vMeTh OOMbIIYH) CKOPOCTb y TOAHOXUS? Kakoii
OTKaTUTCS Jajbllle MO0 MNPSAMOJMHENHOMY TOPU30HTaJIBHOMY Y4YacTKy IIOC/Ie TOPKU U
rnoyemy”?



10. [ToueMy CKOpPOCTb aBTOMOOWJIS, [BWKYIIEroCs IO TOPWU30HTaM He BO3pacTaeT
6ecKOHeuHO, XOTs CHJ/Ia TSTW MOTOpa JeMCTBYeT IMOCTOSTHHO?

11. [IepBOK/IaCCHUK U CTapLIEK/JIaCCHUK CTOAT Ha TI0/y U TAHYT APYr Apyra 3a pyKH.
OpuHaKoBbBIe T CUJIBI JIeMCTBYIOT Ha OJHOrO0 Y Ha Apyroro? Ilepeuncinre ycioBus, Korja
MePBOKJ/IACCHUK MOJKEeT MepPeTAHYTh CTapLIeKIaCCHUKA.

12. KocmoHaBT Makc mipeiraet co cTyfa, JepXka B pyKax TMPH0 MacCOM m CHavasjla Ha
3emse, 3ateM Ha JlyHe. Kak OyzeT OT/iMYaTbCs CWa, C KOTOPOW TUPS JABUT Ha PYKY
yeJI0BeKy I10Ka OH HaXOAUTCA B BO3JyXxe?

13. 3ayeM Ha HW)KHEU MOBEPXHOCTU JIbDK Jle/laeTCsl TIPOJ0/ibHast BbleMKa'?

14. [Touemy He TpUOMKAIOTCSA JPYr K JAPYry MpeAMeTbl B KOMHATe, HeCMOTpS Ha
IPaBUTAL[MOHHOE NIPUTSKeHne?

15. OnwmiTe orbIThl 'amiest 1 HproTOHA 110 CBOOOJHOMY Ta/IEHUIO TeJT.

KonTpomupyemsbie komnetenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.; JIP2,
JIP4, JIP23, JTP30

Kputepuu oLieHKu:
OTMeTKa «5»
® TIOJTHO PacKpbITO COZlepyKaHWe MaTepuasna
® YeTKO W TMpPaBWIbHO [laHbl OMpeJeJIeHUs] M PACKPBITO COJep)KaHue TOHSATUM, BEPHO
WCI10J/Ib30BaHbl HAYYHbIE TEPMUHBI
® Ui J0Ka3aTe/bCTBA UCIT0h30BaHbl pa3/IMuHble YMeHUs], BbIBO/bI 13 HabJTI0/IeHHi, OTTHITOB
® OTBeT CaMOCTOSITe/IbHBIN, UCTIO/Tb30BaHbl PaHee TIPUOOpeTeHHbIe 3HAHUSI.

OTMeTKa «4»

PacKpbITO OCHOBHOE CO/lepKaHre MaTepuasa

B OCHOBHOM TPaBWIbHO JIaHbl OMpe/ie/ieHus1 TOHITUU U UCI0/Ib30BaHbl HAYUHbIE TEPMUHBI.

OTBET CaMOCTOSITe/IbHbIN

ornpefieJieHUs]  TIOHSAAITUM  HETOJIHble,  [OMYLIEeHbl  He3HauuTeJbHble  HapylleHUs

T0C/Ie/JOBaTeTbHOCTA M3/10)KeHHsl, HeOo bilivie HETOUHOCTHU TIPU MCI0/Ib30BaHUM HayUHbBIX

TePMHHOB WU B BbIBOJIaX U 0000ITeHUSIX

®* mpaBW/IbHblIe W YETKWE OTBeTbl Ha BOMPOCHI YTOUHSAIOIIEr0 Xapakrepa (Mo3uLus
TTOHUMaAFOIIUH )

OtMeTKa «3»

® YCBOEHO OCHOBHOE COjlep)KaHHe yueOHOro Marepuasia, HO W3/0XKeHO (parMeHTapHO, He
BCer/ija rocjeioBaTeIbHO

® orpeziesieHUs TIOHATUM HEIOCTAaTOYHO YeTKHe

® He WCIOMb30BaHbl B KaueCTBe /0Ka3aTelbCTBAa BBIBOJALI M 00001jeHUsT U3 HabO/IIOJeHWH,
JOTTyIIIeHbI OIIMOKY TIPU UX U3/I0KEeHUH

e omyleHbl OMMWOKM U HETOYHOCTHM B HCIO/b30BaHWM HAyUYHOM TEepMHHOJIOTHH,
orpejie/ieHHe MOHSITUM

® [paBWIbHbIE U YETKHE OTBETHI HAa BOMPOCHI HABOASILET0 U KOHKPETU3UPYIOLIETrO XapakTepa
(MO3ULMST KPUTHK)



OTMeTKa «2»

OCHOBHOE cojiep>kaHue yueOHOro MaTeprasia He pacKpbITO

He JIJaHbl OTBETHI Ha BOMPOCHI HABOJSAILIETO ¥ KOHKPETU3UPYIOILEro Xapakrepa

JOTyIleHbl TpyOble OMMOKKM B  OMpeZie/ieHUH  TIOHATWM, TPU  KCIIO/Ib30BaHUU
TePMUHOJIOTUH.

TectupoBanue (T)
I BapuaHT.

TecToBasi paboTa cocTouT U3 9 3a7laHuii C BLIOOPOM OTBeTa, U 1 3a/jaHre Ha HaXOXKIeHHe
COOTBETCTBUS
Kark 11k MpaBU/IbHBIN OTBET OljeHHBaeTcs 1 Oamiom.

Bbi0epeTe oJuH MPaBU/IbHBIM 0TBeT. PaBHO/IeCTBYIOIIIast BCeX CUJI, IeHCTBYOIIast Ha
TeJIO, PaBHA HYJII0. [IBUKeTCs 3TO TesI0 UIU HaXOAUTCS B COCTOSIHUM TTOKOS?

A. Tesno ABWXeTC paBHOMEPHO TMPSMOJIMHEUHO.

b. Teno ABMXeTCS paBHOMEPHO IO OKPY>KHOCTH B TOPU30HTA/IbHOM TIJIOCKOCTH.

B. Teno HaxoauTCA B COCTOSHUM TTOKOS.

I'. Tesio ABMXXETCS paBHOMEPHO MPSMOJIMHENHO WA HAXOAUTCS B COCTOSIHUM TOKOSI.

2. BoiOepeTte oAnH NpaBW/IbHBIN 0TBeT. M54 11010pPOCU/IN BBEPX C HauaJbHOW CKOPOCTBIO
U,. Ha prcyHKe a yka3aHO HampaB/ieHWe CUJIbI TSPKEeCTH, JeMCTBYIOLEeN Ha TeJlo.
OrmpezenyTe HarpaB/ieHHe BEKTOPA YCKOPeHUsI Msiua, ABWXKYIErocsi BBepX (PUCYHOK 0).
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A. TonbKo Tak, Kak IoKa3aHo Ha puc. 16.
b. To/bKO Tak, Kak 1oKa3aHo Ha puc. 26.
B. TosbKo Tak, Kak roKa3aHo Ha puc. 36.
I'. To/ibKO Tak, Kak MoKa3aHo Ha puc. 46.

3. OnpejennTe OAUH MPaBUIbHBIM 0TBeT. EC/M paBHOEMCTBYOIasi BCeX MPUIOKEHHBIX
cu paBHa 4 H, To y Tesia maccou 2 Kr

A. Yckopenue 2 m/c?

B. Yckopenue 0 m/c?

B. YckopeHune Mo)KeT OBITh JTF0ObIM

I". YckopeHue paBHO 8 m/c’

4. TIpn n3MepeHUsIX Macchl TeJIa M ero Beca Ha MoJIice ¥ Ha YKBaTope 0bLI0
o0Hapy)KeHo, uTo



A. Macca v BeC 0JMHaKOBbBI

B. macca pa3nnuHa, BeC OZJUHaKOB
b. 1 Bec, u macca pasivuHbl

I'. Macca oiviHaKOBa, BeC pa3nyeH

5. YcraHoBuUTe COOTBeTCTBHE MEXAY (u3nueckumMM BeJIMYMHAMHU M eAMHHLIAMU
U3MepeHus 3TUX BeJIMUMH B cucreme CH.

dusnyeckKas BeJIMUMHA EvHuIa Be/TMUMHBI
A) ’eCTKOCTb 1) kunorpamm (1Kr)
b) cuna 2) HetotoH (1 H)
B) Bec Tena 3) Hetoton*meTtp (1 H*Mm)
I') yckopeHue 4) HetotoH Ha MmeTp (1 H/m)
5) MeTp B CeKyH/y 3a cekyHay (1 m/c*)
6) Ixoynb (1 1K)
6. ®opmyJia, BbIpa)Karoias 3aK0H BCEMHPHOI'0 TATOTEeHUH. ..
A. F = GMm/R?
B. F = kququ/r°
B. F = GM/R?
I'. F=kAl
7. 111 3akon Hbl0TOHAa MaTeMaTHUeCKH MO)KHO 3aMCaTh TaK: (BEKTOPHI He yKa3aHbI)
A.F =ma
b.F=puN
B. F1 = _Fz
I'. Fx = —kx

8. Bec Tesa - 370...

A. ...ciia, C KOTOPOM Tej0 NPUTATUBaeT 3eMJII0

b. ...cuna, c KOTOPOU Teso AeUCTBYET Ha OMIOPY

B. ...cuna, c KOTOPOU TeJIo AeUCTBYeT Ha MoJBeC

I'. ...cuna, c KOTOPOU TeJI0 BCIeACTBHE 3eMHOI0 MPUTSDKEHUS JeUCTBYeT Ha OMOpYy WA
Mo/iBeC, HeMO/BW)KHbIE OTHOCUTETbHO HETO

9. Pemiure 3aauy. [Ipy>xuHa >xectkoctbto 100 H/m pactsiruBaercst cunout 20 H. Uemy
PaBHO y/JIMHEHUE TIPY>KUHbI?

A.5aom.

b. 20 cm.

B.5M.T.0,2 cm.

. Cpenu otBeToB A — I HET NMPaBUIBLHOTO.

10. Boi0epeTe o JuH MPaBW/IbHBIA 0TBeT. BpyCOK /IeXKUT HeTTOBUKHO Ha HAaK/TIOHHOM
rockocTy (puc. 7). Kakoe HaripaB/ieHWe UMeeT BEeKTOP CUJIbl TPEHUS?



A.1.5.2.B.3.T.4. A. F p =0. L

II BapuaHT

TecToBasi paboTa cocTouT U3 9 3aflaHMi C BEIOOPOM OTBeTa, U 1 3a/jaHre Ha HaXOXKIeHHe
COOTBETCTBUS

Kark b1 MpaBU/IbHBIN OTBET OljeHHBaeTcs 1 Oaiom.

1. Ec/iu Ha 11apuK He JeUCTBYKOT HUKaKue Jpyrue Teja, T0 B UHEepIHaJIbHOM CUCTeMe
oTCYeTa OH

A. TlocTerneHHO OCTaHaB/IMBAETCA

b. Konebnercst 0K0J/I0 Haua/TIbHOTO TI0JI0MKEHUS

B. [IBr>KeTcsi 110 OKPY>KHOCTHU C MIOCTOSIHHOU M0 MOJYJ/TH0 CKOPOCTBIO

I'. IB>KeTCst C TIOCTOSTHHOM 110 MO/IYJ/TFO Y HarpaB/IeHUI0 CKOPOCTbIO

2. Boi0epeTe 0 JuH NpaBW/IbHBIN 0TBeT. Msu 11010pOCH/TY BBEPX C HAUabHOM CKOPOCThIO
U,. Ha pucyHke a yka3aHO HaripaB/ieHHe CUIIbI TSDKeCTH, JeMCTBYIOLeN Ha TeJo.
OnpegenvTe HarpaBieHUe BeKTOpa YCKOPeHUsI Msiua, IBUKYILerocsi BHH3 (PUCYHOK 0).

A. TonbKo Tak, Kak 1Mmoka3aHo Ha puc. 16.
b. To/bKO Tak, Kak IOKa3aHo Ha puc. 26.
B. To/bKo Tak, Kak IoKa3aHo Ha puc. 36.
I'. TonbpKo Tak, Kak MOKa3aHO Ha puC. 46.

3. OnpegenuTe 0/JMH MPAaBU/ILHBIA 0TBET. T€/10 MacCou 2 KT ABUKETCS CO CKOPOCTBIO 3
M/C ¥ yCKOpeHreM 2 M/c’. Mo/y/ib paBHO/IeHCTBYIOILeH CrJl, [eHCTBYIOIINX Ha TeJI0 paBeH
1)2H

2)4H

3)6 H

4)10H

4. ITpu u3MepeHHsIX MacChI TeJIa M ero Beca Ha IMoJII0Ce U Ha IKBaTope 0bLI0
00Hapy>XeHOo, UTo

A. " Bec, u Macca pas/vuHbI

B. Macca oguHakoBa, BeC pas3inyeH

b. Macca v BeC 0iMHaKOBBI

I'. Macca pa3snvuHa, BeC OJVHAKOB



5. YcraHoBuUTe COOTBETCTBUE MeXAY (pU3UUeCKMMH Be/IMUMHAMMY U eJUHULIaMH
HU3MepeHus 3THX BeJIMUMH B cucreme CH.

dusnueckast BeJIMUMHA EuHuiia BeTMUnHbI

A) )XecTKoCThb 1) kunorpamm (1Kr)

b) cuna 2) HetotoH (1 H)

B) Bec Tena 3) Hetoton*metp (1 H*Mm)

I') yckopeHnue 4) HetoToH Ha meTp (1 H/m)
5) MeTp B CeKyHAy 3a cekyHay (1 m/c*)
6) Oxoysb (1 k)

6. ®opmy.ia, onpeaensOIas CUIy yNIpPyrocrTu...

A. F = GMm/(R+H)*

b. F=mg

B.F=puN

I'. F=kAl

7. 111 3akon Hbl0TOHAa MaTeMaTHUeCKH MO)KHO 3aNMcaTh TaK: (BeKTOPHI He YKa3aHbI)

A.F=ma

b. F=puN

B.F,=-F,

I'. Fy = -kx

8. Ec/1u Tes10 NOKOUTCA, TO CH/Ia TPeHUs MOKOs:
A. Bcersia 60sbliie BHEIITHel CUJIbI;

b. Bcerzia paBHa BHeIlIHel CUJIe;

B. Bcerjia MeHbllle BHEIIIHEN CHJIbL.

9. Pemnre 3apauy. [lox gevictBreM cuibl 2 H npy>kuHa yguHuIach Ha 4 cv. UeMy paBHa
JKeCTKOCTb TIPYKUHBI?

A. 2 H/m.

b. 0,5 H/m.

B. 0,02 H/m.

I'. 50 H/m.

. 0,08 H/m.

10. BeiGepeTe oyH NpaBWIbHbBIN 0TBeT. BpyCOK ABM)KeTCSI paBHOMEPHO BBepX 10
HaKJIOHHOW TJIOCKOCTH (puC. 7). Kakoe HaripaB/ieHHe UMeeT BEKTOP CUJIbI TPEHHUS?

A.1B.2B.3T.4]. Fmp=0

KonTpomupyemsie komnereHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;




Kiawouu K Tectram:

BapuaHT 1
Ne Bonpoca 112345 6178|910
rsAr A4, b-2, A B IbB
IIpaBuU/IbHBIN 0TBET B-2, -5
BapuaHnr 2
Ne Bompoca 1123|145 6/7/8[9]10
ros|2|B|A-4, b-2, rrB|Arb
IIpaBUIBHBIH OTBET B-2, -5

Kputepuu orieHKu:

— «2» BbICTaB/IsAeTCs 0OyyaroieMycsi, eci Habpas MeHee 5 6asioB;
— «3» BbICTaBJIsIeTCS 0OyUaroiemMycs, 3a 6-7 6asoB;

— «4» BBICTaBJIsIeTCsA 00yuUarolieMycs, 3a 8-9 6asos,;

— «5» BbICTaBIsAeTCst obyuaroiemycs, 3a 10 6ao..

3agaHus 1A caMOCTOATe/IbHOM padoThl (CP)

Temsbl 3cce (pedepaToB, JOK/Ia 0B, COOOIIEHHIA)

1) Cuna. Macca.

2) TIpuHLUI Cyneprno3uLiuy CUl.

3) IlepBbii 3akoH HbtoTOHA.

4) Bropou 3akoH HbtoTOHa.

5) Cuibl B mpupoze.

6) Tpetui1 3akoH HbroTOHA.

7) 3aKOH BCEMUDHOIO TATOTEHUS.

8) Cusia TshKeCTU U CUjla BCeMHUPHOT'O TATOTEHUsI.
9) IlepBast KocMHUUecKasi CKOPOCThb.

10) [IBv>keHue 1i1aHeT U MasibiX Tesl CO/IHEUHOM CUCTEMBI.
11) DnemMeHTBI peISITUBUCTCKOW JUHAMUKU.

KonTpompyemsie komnereHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kputepuu oueHKu:
OTMeTKa «5»

® [I0JIHO PaCKphITO COZep)KaHHe MaTeprasa

® UYeTKO Y TMpaBWIbHO [laHbl OMpeJeseHruss W PACKPbITO COJlep)KaHue TIOHSTHH, BEPHO
VICTI0J/Ib30BaHbl HAyUYHbIe TePMUHBI



AJIA 10Ka3aTe/IbCTBA MCII0/Ib30BAHEI Pd3/IMYHBIE YMEHWA, BLIBOAbBI U3 H&6]II-O,Z[EHHFI, OIIbITOB
OTBET C&MOCTOHTEHBHbIﬁ, HCII0J/Ib30BdHBI pdHee HpI/IO6p6TEHHbIe 3HaHMUA.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasia

B OCHOBHOM IPaBU/ILHO /IaHbI OTpefieieHus TIOHATUM U UCTI0/Ib30BaHbl HayYHble TEPMUHBI.
OTBET CaMOCTOSITe/IbHbIN

oripefie/ieHUsi ~ TIOHATUM  HeNOJiHble,  JOMYIeHbl  He3HauuTe/ibHble  HapylleHus
T0C/IeIoBaTeTbHOCTH H3/I0)KEeHHS, HeOObIllie HeTOUHOCTU MPH WCI0/Ib30BaHUN HayUHBIX
T€PMHWHOB WA B BBIBO/IaX M 0000IIIEHHAX

NpaBWIbHble U UYeTKHe OTBeTbl Ha BOIPOChl YTOYHSIIOIIEro xapakTepa (MO3UIUsA
TTIOHUMaAIOIIUH )

OtMmeTKa «3»

YCBOEHO OCHOBHOe CofiepKaHue yueOHOTro MaTrepuasia, HO H3J/I0)KeHO ¢parMeHTapHO, He
BCer/ia Moc/ae0BaTe/bHO

orpe/ie/ieHUs IOHSITUN HeJJOCTaTOYHO UeTKue

He WCII0/Ib30BaHbl B KaueCTBe J[l0Ka3aTelbCTBa BbIBOJAbI W 000011eHHs U3 HabmoaeHuH,
JOTTyIIIeHbI OITMOKY TIPU UX U3/I0KEeHUH

JOTyIIeHbl OIIMOKM W HETOYHOCTH B WCIOMb30BAaHUM HAYYHON TEPMHHOJIOTHH,
orpejie/ieHHe MMOHITUM

TpaBUIbHbIE U UeTKHEe OTBEThl Ha BOMPOCHI HABO/IAIEr0 U KOHKPETHU3UPYIOIIEro Xapakrepa
(mo3uLYs KPUTHK)

OtmeTKa «2»

OCHOBHOE Cojiep>kKaHHe YueOHOro MaTeprasia He pacKphITO

He JJaHbl OTBEThI Ha BOMNPOCHI HABO/SLLIET0 U KOHKPEeTU3UPYIOLL[ero Xxapakrepa

JOMyIlleHbl  TpyOble OIIMOKW B  OMpeJefeHUuH TIOHSATHM, TpPU  HCIOJ/Ib30BaHUHU
TePMHUHOJIOTUM.

Tema 1.3. 3aK0HBI COXpaHeHUs

Y crabii onipoc (YO)

1. [1py KaKOM yCJIOBUM UMITY/IbC Te/ia He U3MEeHSIeTCS?

2. YTO MOXKHO CKa3aTh O HarpaB/ieHUM BEKTOPOB MMITY/IbCa U CKOPOCTH [IBUKYILIETOCS
Tesa’?

3. Kakoe u3 Tes nMeeT OOMBIIMK UMITY/IbC: aBTOMOOW/IL Maccoi 1T, ABMKYIIUMCS CO
CcKopoCThiO0 10M/C, MM CHapsi, MacCoOU 2KT, JIETSIUKW CO CKOpocThro 500m/c?

4. [ToueMy Tpu yJape BO3HUKAIOT OOJIbIIINE CHTTBI?

S. [TapairoTuCT paBHOMEpPHO OIMyCKaeTcsd Ha mapauirore. V3sMeHseTcs Ju IIpU 3TOM
VIMITYJ/IbC I1apalloTUCTa?

6. ['me B mpupoje ¥ TeXHUKe BCTPEUYAETCSI peaKTUBHOE JBKEHUE?

7. KakoB NpyHLIMN ABVKEHUS Mey3bI?



8. OcbMHWHOTH, KajbMapbl, KapakaTHIbl W Jpyrde oburaTend TrayOMH MOps
riepeMeIriarTcs To00HO pakeTe, BbIOpachiBasi C CUION BO/Y, KOTOPYHO OHM HabuparoT
yepe3 poT. MoXeT /i1 Tako# criocob nmepemMelijeHust 06ecreunTh UM OO0JIbIIYH0 CKOPOCTh
[BIDKeHUS B TOJILLe BOJBI?

9. Kak KOCMOHaBTy, HaXOZsIeMYCsS B OTKDBITOM KOCMOCe, BepHYThCSi 00paTHO Ha
KOCMHUYeCcKHii Kopabsib 6e3 MoCcToOpoHHEe TTOMOIIH?

10. Ilouemy COBeTYIOT IIpU BBICTpPeJIe PYKbe MOKpernye MpUKUMaTh K I1eqy?

11. Kakue u3 Tiepeurc/IeHHBIX Te/ 00/a/aloT KWHETHYeCKOW JHeprueil: a) KameHb,
TIOTHATBIN Ha/, 3eMyielt; 0) JeTAIUi caMoJIeT; B) pacTSHYyTasi TIPY>KUHa.

12. W3meHsieTcs /v OTeHLUAIbHAs1 SHEPIUs JIOJIKH, M/IbIBYILIEN 110 TEUEHUIO PEKU?

13. JlerkoBoi U TPy30BOM aBTOMOOUW/IM JBWKYTCSA C OJMHAKOBBIMHM CKOpocTsMu. Kakoi
13 HUX 00/1aziaeT OOJIbIIel KWHETHUeCKOUW SHeprye?

14. Kak u3MeHsieTCs KMHETHYeCKas W TIOTeHI[dajbHash SHePryus CBOOOJHO Ta/aroll[ero
Tena? Kocmuueckoro kopabJisi, coBepiliaroiiero MIrkyro mocajKy?

15. Kakue mnpeBpailjeHHsI 3HEPTMM ITPOUCXOJUT TIPU JBW>KEHUM KaMHs, OpOIIeHHOTro
BBepx? COIpoTHB/IEHHEM BO3/lyXa MOYKHO NpeHeOpeyb.

16. Ilpu KakoM yC/IOBUM JBa Teja pa3HON MacChl, TIOAHSThIe Ha Pa3HYI0 BBICOTY, OyayT
ob/1azaTh OMHAKOBOM TOTeHIMA/ILHOMN YHeprueii?

17.  IlpuBepguTe mpuMephl NpeBpalljeHrss KUHETUYECKOW SHEPTUU Tesla B TTOTEeHLUA/IbHYIO
3Heprur0 u obpaTHo.

18. I'py3, mopBelleHHbI Ha HUTH (MasTHUK), CoOBepiaeT Kosiebanusi. Kakue
TipeBpalleHrs SHePIUU TPOUCXOJAT IIPU 3TOM?

19. Tlagaroimii € BBICOTBI 2M MSTYMK MO/ICKOUM/I Ha BeICOTY 1,5M. Kak coryacoBaTh 3TO C
3aKOHOM COXpaHeHUsl SHepPrumn?

20. 3a cyeT KaKOW HEPTrUM B3MbIBaeT BBEPX HAIOJHEHHbIV T'eJIieM BO3AYIIHbINA IIapUK,
BBIPBABIIIMMICS U3 PYK?

Kontposnvpyemsbie komnetenyuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kputepuu oLeHKu:

OTMeTKa «5»

TIOJTHO PacKpbITO COZlepyKaHue MaTepuasa

YeTKO W TIpaBWIbHO [laHbl OMpeJe/IeHUs] UM PACKPBITO COJep)KaHue TOHSATUM, BEPHO
WCI10J/Ib30BaHbl HAYUYHbIE TEPMUHBI

JJIs1 0Ka3aTe/IbCTBA MCI0/Ib30BaHbl pa3/IMuHble YMeHUsl, BbIBO/bI U3 HaO/THOIeHUi, OTIHITOB
OTBET CaMOCTOSITe/IbHBIN, UCII0/Ib30BaHbI paHee MPHoOpeTeHHbIe 3HAHMS.

OTMmeTKa «4»

PACKPBLITO OCHOBHOE COZiepyKaHHe MaTepHasia

B OCHOBHOM TpaBU/IbHO JiaHbI OTIpe/ie/ieHusl MOHSTHI U WCI0/Ib30BaHbl HayUHbIe TEPMUHBI.
OTBET CaMOCTOSITe/IbHbIN

orpefieJieHUs]  TIOHSITHM  HETIO/IHble,  JIOTyIIeHbl ~ He3HAuWTe/lbHble  HapyLIeHHUS
TM0C/IeI0BaTeTbHOCTH H3/I0’KEeHHS, HeOObIle HeTOUHOCTU MPH HCIOJ/Ib30BaHUN HayUHBIX
TePMHHOB WX B BBIBOJIaX U 0000IIeHUSIX



NpaBU/IbHbIE W YeTKWe OTBeThl Ha BOMPOChI YTOUHSIOIIEro Xapaktepa (TO3UIUs
TTIOHMMAFOIIUH)

OtMeTKa «3»

YCBOEHO OCHOBHOe CoOfiepKaHue yueOHOTro MaTepuasia, HO H3J/I0’KeHO ¢parMeHTapHO, He
BCer/ia Moc/ae10BaTe/IbHO

ornpe/ie/ieHUs IOHSITUN HeJJOCTaTOYHO UeTKHe

He KCII0/Ib30BaHbl B KaueCTBe J/l0Ka3aTelbCTBa BbIBOJAbI W 00001eHMs U3 HabmoieHuH,
JOTTyIIIeHbI OIMOKY TIPU UX U3/I0KEeHUH

JOTyIIleHbl OIMMOKM W HETOYHOCTH B WCIOMb30BAaHUM HAYYHOW TEPMHUHOJIOTHH,
orpejie/ieHHe MOHITUM

TpaBWIbHbIE U UeTKHEe OTBEThl Ha BOMPOCHI HABO/IAIEr0 U KOHKPETHU3UPYIOIIEro Xapakrepa
(Mo3uULYs KPUTHK)

OtmeTKa «2»

OCHOBHOE Cojiep>KaHHe yueOHOro MaTeprasia He pacKphITO

He JJaHbl OTBEThI Ha BOMNPOCHI HABOSLLIET0 U KOHKPEeTU3UPYIOLL[ero Xxapakrepa

JOMyIlleHbl TpyOble OLIMOKW B  OMpeJefeHUuM TIOHSATHM, TPU  HCIO0J/Ib30BaHUHU
TEPMUHOJIOTUH.

TectupoBanue (T)

. UeMy paBeH MO/ly/ib M3MeHEHHsI UMITy/IbCa Tejla MaCCOM M, ABMXKYILIEr0Csi CO CKOPOCTBIO V,
eCJIv TI0CJIe CTOJIKHOBEHHUsI CO CTeHKOM TeJl0 CTasio ABUTaThCsl B IPOTHUBOMO/I0KHOM
HarpaB/ieHUU C TOU Ke TI0 MO/IYJ/IH0 CKOPOCTBIO:

a) 2mv

6) mv

B) 0

[Ipu BeICTpE/e U3 MHEeBMAaTUYeCKOXM BUHTOBKM BbIIeTaeT I1yJIsi MaCCOM M CO CKOPOCTBIO V.
Kakoii 110 Mozy/it0 UMITYJ/IbC TPUOOpeTaeT MOC/e BbICTpe/ia THeBMaTHUecKasi BUHTOBKA,
ecsu ee Macca B 150 pa3 GoJibllie MacChlI My Jiu:

a) 150mv

0) mv

B) mv/150

C nopaxu ob1eit Mmaccoit 200 Kr, ABKKYIIEICS: CO CKOPOCThiO 1 M/c, BbIras rpy3 maccoit 100
Kr. Kakoli cTasa CKOpOCTb JIOJIKU:

a) 10 m/c

6) 1 m/c

B) 2 M/C

Teno maccoii 1 kr cunoit 20 H nogHrMaeTcs Ha BeicoTy 5 M. UeMy paBHa paboTa 3Toit
CUJIBL:



a) 100 [Ix
6) 10 Ix
B) 1000 I

OnpefenvTe MUHMMAa/IbHYHO MOII[HOCTb, KOTOPOM ZI0/bKeH 00/1a/1aTh ABUraTe b MPUEeMHUKA,
yTOOBI TIOJHATH TPYy3 Maccoli 50 Kr Ha BbicoTy 10 M 3a 5 c:

a) 2 KBt

0) 3 KBt

B) 1 kBT

. Ilpu fBY>KeHUM Ha BeJioCUIIe/ie 110 TOPU30HTAIbHOM JOPOre CO CKOPOCThIO 9 KM/U
pa3BuBaeTcst MolfHocTh 30 BT. HaiivTe ABWXKYILYIO CUIY:

a) 24 H

6) 12 H

B) 40 H

Tesio Maccou 2 Kr uMeeT noTeHLManbHY0 SHepruto 10 /)k. Ha Kakyto BbICOTY Ha/J, 3emM/ien
TIOJHSATO TeJI0, eC/IU HyJIb OTCUeTa MOTeHLIMaJIbHOU SHEPTrUy HaXOAUTCS Ha MIOBEPXHOCTH
3eMJIM:

a)lm

0)2m

B) 0,5 M

. Bo ckosibKO pa3 noTeHIMa/ibHasi 3Heprusi, HAaKOTJIeHHasi MPY>KUHOW TIPU CKAaTUU U3
TI0JIO>KeHUsT paBHOBeCHs Ha 2 CM, MeHblIIle, UeM TPH CKATUU TOH >Ke MPY>KUHbI Ha 4 CM:
a) B 4 paza

6) B 2 paza

B) B 8 pa3

Kak usMeHUTCS KMHeTHYeCKasi SHeprys Tejia NPy yBeJTMYeHUH ero CKOpOCTH B 2 pasa:
a) YBeJIMUUTCS B 2 pasa

0) yMeHBITIUTCS B 4 pa3a

B) YBEJIMUMTCSA B 4 pasa

10.C Kakoit CKopoCTbI0 6POCH/IM BepTHKAILHO BBepX KaMeHb, €C/T OH MPH 3TOM TOJHSICS Ha

BBICOTY D M:
a) 5 m/c

6) 10 m/c

B) 2,5 M/C

11.Tesno 6poiieHO BepTHKAJILHO BBEPX CO CKOpPOCThiO 10 M/c. Ha Kakoii BBICOTe ero

KUHeTUUeCKasi SHeprusi CTaHeT paBHOM ero MoTeHLMabHOW SHePryu:
a)2,5M

0)2m

B) 5M



12.EauHulia u3MepeHust UMITyJ/ibCa CU/Ibl B MeXXIyHapOHOM CUCTeMe:
a) Kr * M/C
6) Hec
B) KI/M

13.3aMKHyTas cucTema TeJl — Takasi CUCTeMa TeJl, Ha KOTOpble:
a) He JIeCTBYIOT BHEIIIHHE CUJIbI
0) He IeHiCTBYIOT HU BHEIITHWE, HA BHYTPEHHUE CUJTBI
B) JEUCTBYIOT BHEIIIHUE CUJIbI

14.imnyibC TeJia orpejiesisieTCsl BbIpaXkeHueM:
a) F/t
0) Fet

B) M*V

15.Teso GpoiiieHO BepTHKAILHO BBEPX CO CKOPOCThIO 20 M/c. CompoTHB/IeHHe BO3IyXa
CPaBHUTEJILHO Masio. Kakou BbICOTBI OHO JOCTUTHET:
a) 20 m
0) 15 ™
B) 10 m

16.>KEHEBHOAOPO)KHbIﬁ BaroH MacCoM m ,Z[BH)KYH.[I/IIZCH CO CKOPOCTBIO V, CTA/IKMBAETCs

HeII0ABM>XKHBIM BdI'OHOM Maccou 2m u CHervisieTcd ¢ HUM . Kakum CyMMdpPHBIM UMITYJ/IbCOM

00/1a/jat0T ZIBa BaroHa ImocJie CTOJTKHOBEHUS:
a) 3v

6) v/3

B) V

17.CKOpOCTh JIeTKOBOT'O aBTOMOOM/ISI B 4 pa3a 6oJibIlle CKOPOCTH IPy30BOT0, a Macca

rpy30BOro B 2 pa3a 0oJibIlle MaccChl 1erKoBOro. CpaBHUTe 3HaUeHUsT MOJYJ/Iel UMITY/TbCOB

JIETKOBOT'O P; Y TPY30BOT0 P, aBTOMOOWIIEH:
a) p1=p2

6) p=2p:

B) P1=2p2

18.Teno, Maccou 2 Kr JBUXKETCS1 CO CKOPOCThIO 4 M/c. KakoB UMITY/IbC Tesa:
a) 16krem/c
6) 8krem/c
B) 4KIr*M/C

19.Teno maccou 2 Kr MogHMMAaeTCsl Ha BBICOTY 5 MEeTPOB MNP [|eWCTBUU Ha HEro MOCTOSSHHOU

cwiel 30 H. PaboTa 3T0# ikl paBHa:
a) 100 x



6) 1500 /Ix
B) 150 [k

20.Kakasi U3 nepeurc/ieHHbIX BeJTMUMH SIB/ISIETCSI BEKTOPHOU:
a) Macca
0) UMITYTTBC
B) My Th

21.BopoHa JIeTUT CO CKOPOCThIO 6 M/C. IMITy/IbC BOPOHBI paBeH 3 K * M/C. Macca BOpPOHbI
paBHa:
a) 0,5 kr
0) 2 Kr
B) 1,5 Kr

22.Kak Ha3bIBaeTCs BeJIMurMHa, paBHas IpOM3BejeH1I0 MaCChl TeJjla Ha ee CKOPOCTb:
a) UMITYJIbC CUJIbI
0) UMITy/IBC TeJia
B) TiepeMelileHHe

23.Kak Ha3biBaeTcs (hr3nuecKast BeJTMUMHA, paBHast IPOM3BeIEHHUI0 MOAY /e CUbI U
riepeMelrieHst U KOCHHYCa yTrjia MeKAy HUMHU:
a) MOII[HOCTb
0) KHeTHYeCKasi SHePTHs
B) pabora

24.Teno Maccou 3 Kr oAHATO Ha BbicoTy 10 M. KakoBa moTeH1[Ma/IbHas SHEPrys TeJia:
a) 30 Ik
6) 300 Ix
B) 600 [Ix

25.KameHb OpoiiieH BepTUKaibHO BBepX. Ha rmyTu 1 M ero KuHeTrueckast SHeprusi
yMeHbIlrIach Ha 16 k. Kakyto paboTy coBepiiiia cuia TSDKeCTH Ha 3TOM My TH:
a) -8 Ik
6) —32 Ix
B) —16 [k

26.T1epBbIii 3/1€KTPOABUraTe b, IOCTPOEHHBIN akaZieMUKoM S16/10ukoBbiM B 1834 ropy,
pPaBHOMEPHO TIoiHUMaJI (C rmoMoIIbio 6/10ka 1 HutH) Tpy3 50 H Ha BbicoTy 0,6 M 3a 2 C.
OrnpezieiiTe MOLHOCTb 3TOr'O ABUraTesIs:
a) ~#1,5 Br
6) ~15 Bt
B) ~#25 Bt

27.0npenenutb paboTy CU/IbI IPY PABHOMEPHOM TIOJHSITHH IPy3a MacCou 2 T Ha BbICOTY 50
CM:



a) 1 k/bx
6) 1,5 k/x
B) 10 x/[x

28.Kak Ha3biBaeTcs (hr3rueckasi BeJidurMHa, paBHasi TPOU3Be/IeHUI0 CUJIbI Ha BpeMsl ee

JIeUCTBUS:

a) KUHeTHUYeCKasi SHeprus
0) UMITy/IBC TeJla

B) UMITYJIbC CUJIBI

29.Ha Tteno B TeueHue 2 MUH JlericTBYeT cuia 5 H. KakoB nMIy/ibC CUIIBL:

a) 600 H-c
6) 60 H-c
B) 6 H-c

30.Kak Ha3biBaeTcs pusnueckasi BeJIMUrHa, PaBHasi OTHOIIIEHHIO PabOThI K MHTEPBATy

BpeMeHH, 3a KOTOpKIM 3Ta paboTa coBepiiieHa:
a) KUHeTHUYeCKasi SHeprus

0) MOIITHOCTD

B) paboTta

Koutponmupyemsie komneteHumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Knwo4ym K Tectam:

Ne Bompoca 1/2(3|4|5/6|7(8|9|10|11|12 |13 |14 |15|16|17|18| 19| 20
a/6/B|a/B|6)B/O/B/O| a| 6|a|B|a|b B |06 |B |0
ITpaBU/IBLHBIH
0TBeT
Ne Bompoca 21 22 23 24 25 26 27 28 29 30
a 6 B 6 B 6 a B a 6
ITpaBW/IbHBII 0TBET

Kputepuu orieHKu:

— «2» BbICTaBJIsIeTCsI 0OyUaroieMycs, ec/ii Habpaa MeHee 12 6asnoB;

— «3» BbICTaB/IsAETCS 0OyUaroiemycs, 3a 13-17 6asnnos;
— «4» BBICTaBJIsIeTCS 0OyyJaroiiemycsi, 3a 18-24 6anos;
— «5» BhICTaBIIsAIETCS 0OyUJaroiiemMycsi, 3a 25 u 6osiee 6aoB.

3agaHus /1A CaMOCTOSATe/bHOM padoThl (CP)

Tembl 3cce (pedepaToB, JOK/IaI0B, COOOIIEHUH)




1) 3akoH coXpaHeHUs1 UMITYJIbCa.

2) PeakTuBHOe JBU)KEHHUE.

3) 3aKOH COXpaHeHWsI MOMEeHTa UMIYJIbCa.

4) MexaHuuecKkast paboTa ¥ MOIITHOCTb.

5) KuHeTuueckasi 3Heprusi.

6) IloTreHumanbHas SHeprus.

7) 3aKOH COXpaHeHUsI MeXaHU4YeCKOM SHePIrum.

8) Pabota cusIbl TSHKECTU U CHJIbI YTIPYTOCTH.

9) KoHcepBaTUBHBIE CUJIBI.

10) IIprmeHeHMe 3aKOHOB COXPaHEeHUS.

11) Wcnonbp3oBaHHe 3aKOHOB MEXaHWKHU /Jisi OOBSICHEHUWS [IBWKEHHUS HeOeCHBbIX Tesl U
JJ/1s1 Pa3BUTHSI KOCMUYECKUX WCCJIe/IOBAaHUM, TPaHULIbI MPUMEHUMOCTH K/1aCCUUYeCKOu
MeXaHUKH.

12) IlpakTueckoe nNpuMeHeHHWe (PU3NUEeCKUX 3HAaHWUM B TIOBCEJHEBHOM >KU3HU [I/Is1
WCI10J/Ib30BaHUs MPOCTBIX MEXaHW3MOB, UHCTPYMEHTOB, TPAHCIIOPTHBIX CPE/ICTB.

Kontposvpyembie komreteHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.; JIP2,
JIP4, JIP23, JTP30

Kpurtepuu orieHKu:

OtMeTKa «5»

TI0JIHO PACKPBITO COZieprKaHue MaTepuasa

UYETKO W TPaBWIbHO [laHbl OMpeZie/ieHus] W PacKpbITO COjiep)KaHWe TIOHSTUM, BepHO
VICII0J/Ib30BaHbl HAyYHbIe TePMUHBI

IJ1sI J0Ka3aTe/IbCTBA UCT0/Ib30BaHbl pa3/IMuHble YMeHUsI, BbIBO/bI U3 HaO/TFOIeHHI, OTIHITOB
OTBET CaMOCTOSITe/IbHBIM, UCII0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTka «4»

PacKpbITO OCHOBHOE CO/lepykaHre MaTepuasa

B OCHOBHOM TPaBU/IBLHO /IaHbl OMpe/ie/ieHust TOHITUM U UCI0/Ib30BaHbl HAyUHbIe TEPMHUHBI.
OTBET CaMOCTOSITe/IbHbIN

oripefie/ieHUsl ~ TIOHATUM  HerOJHble,  JOMYI[eHbl  He3HauuTe/lbHble  HapyllleHus
Toc/ieloBaTeTbHOCTH M3/10)KeHUs1, Hebosbllie HeTOUHOCTU TPH WCI0J/Ib30BaHUN HayUHBIX
TePMHHOB WIH B BBIBOJIaX M 0000IIeHUSIX

NMpaBu/bHble W YeTKWe OTBeTbl Ha BOMPOCHI YTOUHSIOIIEro XapakTepa (Mo3uLus
TTOHUMAFOIIUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE COJiepKaHWe yueOHOro MaTepuasia, HO H3J/I0KeHO (parMeHTapHO, He
BCer/ja rocje0BaTe/IbHO

orpejie/ieHHs] IOHATUM HeJOCTaTOYHO YeTKHe

He HCII0/Ib30BaHbl B KaueCTBe [l0Ka3aTelbCTBa BLIBOJALI UM 00001IeHHs W3 HaOMoAeHuH,
JIOTTYTIIeHbI OIITMOKH TTPU UX U3/I0KEHUH

JOMyIleHbl OIIMOKM UM HeTOUHOCTH B HCIIO/Ib30BaHWM HAayyHOW TEePMUHOJIOTHH,
onpeziesieHre MOHSATHUU



f—

TIpaBU/IbHbIE U UeTKUE OTBEThl Ha BOIIPOCHI HABOZSIIEr0 ¥ KOHKPeTHU3UPYIOI[ero Xapakrepa
(Mo3uLYs KPUTHK)

OtmeTKa «2»

OCHOBHOE Cojiep>KaHHe YueOHOro MaTeprasia He pacKphITO

He [JaHbl OTBEThI Ha BOMPOCHI HABO/SALLIET0 U KOHKPETU3UPYIOLLero Xapakrepa

JOMyIlleHbl  TpyOble OLIMOKW B  OMpeJefeHUuH TIOHSATHM, TpPU  HCIOJ/Ib30BaHUHU
TePMHUHOJIOTUM.

KonTposbHas pabora Nel

ITo pa3peny «MexaHMKa»
BapuanT 1
CdopmyvpyiiTe nepBbiii 3aKkoH HbloTOHa.
MOTOLMK/IMCT Hauyaa JBYKEHHe C MOCTOSHHBIM ycKopeHwem 1 m/c’. Ompejenure MyTb,
KOTOPBIX MPOLIe MOTOLIMK/IUCT 10 TOTO MOMEHTA, KOTrZlda ero CKOpOCTh CTaja 36 KM/u.
[To BTOopomy 3akKoHYy HbIOTOHa omnpejenuTe yCKOpeHHe Tesa, Bbi3biBaemoe cwion 90 H;
Macca Tesa 45 K.
ITBa kopabnss maccoit 50000 T KaKApli CTOAT Ha peie Ha PACCTOSHMM 1 KM OJUH OT
apyroro. KakoBa cusia NpUTsDKeHUSI MeKy HUMU?

. Teno, aBWXKyllleecs CO CKOPOCTbIO 4M/C, UMeeT KMHETHYeCcKyro 3Hepruro 16 [x. Hautu

MaccCy 3TOro TeJa.
BapuanT 2

CdopmynupyiiTe 3aKOH BCEMUPHOTO TSTOTEHUSI.

3a Kakoe BpeMs aBTOMOOW/Ib, [BHUrasCh M3 COCTOSHMUS IIOKOs C yckopeHuem 0,6 m/c?,
nipouzet 30 m.

Cuna 60 H coobmjaer Teny yckopenue 0,8 m/c’. Kakasg cua COOOIIUT 3TOMY Teily
yckopeHue 2 M/c*?

Beiuvciure cuny niputsbkeHusi yenoBeka maccor 80 kr k Cosniy, ecim Macca ComnHija
paBHa 1,99-10% kr, a paccrosiaue ot 3em 0 CosHija cocrasiser 1,5-10° K.

. Temo, maccoii 3 kr obmafaer noTeHuanbHONM SHeprueit 60 /. Ornpezgenure BLICOTY, Ha

KOTOPYIO IMOAHATO TeJIO Ha[, 3eMJIeH.

BapuanT 3

CdopMynupyiTe 3aKOH COXpaHEHUSI SHEPTHUH.

Teruioxo, JBUrasch U3 COCTOSIHMSA MOKOs € yckopenuem 0,1 m/c?, jocturaer ckopoctu 18
KM/4. 3a KaKoe BpeMsi 3Ta CKOPOCTh AOCTUTHYTa? Kakou myTh 3a 3TO BpeMmsi TIpouzeH?

C KaKUM YCKOPEeHHEM ABHUTAJICS MpH pa30ere peakTHUBHBLIM camoJjieT Maccou 60 T, eca cusia
Taru apurarener 90 kH?

C kakou cunou nputsruBaetcs JIyHoU rupst maccou 1 Kr, HaXOAsIasicd Ha TTOBEPXHOCTH
JIynbl. Macca JIynsi paBHa 7,3 - 10% kr, a ee paguyc 1,7-10° cm?

. KakoBa KuHeTHueCKasi SHEPruss KOCMHUUYECKOT'O KOpa6]'I$[ ceprun «Coro3» IMpru IBM)XE€HWH T10

opbuTe co CKOpPOCThIO 7,8 KM/C, ecyii Macca KopabJist 6,6 T?



Bapwuanr 4

CdopmynupyiiTe TpeTuii 3akoH HbroTOHa.

Ilyna B cTBOME aBTOMara KajallHWMKOBa [BWXKETCA C yckopeHueM 616 km/c’. Kakosa
CKOpOCTH BbLjIeTa I1yJ/Id, eC/Iy JJIMHa cTBoJia 41,5 cm?

Tesio Maccoii 4 Kr moy, efiCTBeM HeKOTOPOM cuiibl probpesio yckopenue 2 m/c’. Kakoe
yckopeHue npruobpeTaet Tesio Maccoii 10 Kr oA, efiCTBHeM TaKoM JKe CHTbI?

C KakoW CU/IOW TIPUTATUBAIOTCA APYT K APYTY [iBa Tejla MacCoU I0 5 KT, eC/IM pacCTOsTHUe
MeXX/y UX LieHTpaMu mMaccC paBHO 20 mM?

. Teno mogusiiu Ha Beicoty 0,6 M Hag 3emsieit. [Ipu 3TOM 0HO 00/1a/1ano0 MOTEHLIMATBHOM
sHepruer paBHou 42 [)x. OnpeseuTe Maccy Tena.

KonTtponpyemsie komnereHruu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;

Kputepuu oLieHKu:

- «b» cTaBUTBHCS 3a paboTY, BHITIOJIHEHHYIO TTOTHOCTBIO 6e3 OIMO0K ¥ HeI0UeTOB.

- «4» cTaBUTHCS 3a paboTy, BBITIOJIHEHHYIO TOHOCTBIO, HO TIPU HaJMUUU B Hell He Gosee
oiHOM Tpy0o U ofiHOM Herpy0oi OIMOKY 1 OJTHOTO HeJjoueTa, He O0ojiee TpexX HeZOUeTOB.

- «3» CTaBUTBLCSA, €C/M CTYAEHT MpPaBWILHO BBITIOJIHWI He MeHee 2/3 Bcell paboThl wiu
JOTTyCTUT He Oojiee OfiHOM rpy0Ooii OIMOKYM U ABYX HeJoueToB, He Oosiee ofiHOM rpy0oit 1
oJHOU Herpyboi ommbKu, He Oosiee Tpex HerpyObIxX OIMMOOK, OfHOW Herpy0oii omrOKy U
TpeX He/I0UeTOB, MPY Ha/IMUWK 4-5 HeZI0UeToB.

- «2» CTaBUThCS, €C/IM YKC/IO0 OMIMOOK W HeJ0UueTOB MPEBBICUIO HOPMY OLIEHKU «3» WIN
MPaBU/ILHO BBITIOJIHEHO MeHee 2/3 Bceil paboThl.

Pa3gen 2. MosieKy/isipHasi pu3uKa U 0CHOBbI TePMOJUHAMUKHU

Tema 2.1. OCHOBBI M0/1eKY/IIPHO-KMHETUYECKO! TeOpHHU ra3oB

Y crabiii onipoc (YO)

1. Kakoga 11e/1b MoJieKy/isspHO-KUHeTHuecKoi Teopuu (MKT) cTpoeHus BelrjecTBa?

2. HaszoBute ocHOBHbIe 110/10)KeHrst MKT.

3. [IpuBeguTe mipuMepbl (U3UUECKUX SIBJIEHWM, KOTOpble SBJ/SIIOTCS KOCBEHHBIM
[l0Ka3aTeTbCTBOM CYLL[eCTBOBAaHUS aTOMOB U MOJIEKY/I.

4. Kakue »skcriepumeHTanbHbld (DaKThl TIOATBEP)KJAIOT CYIleCTBOBAaHWE MOJIEKY/T
(aTomoOB)

5. [IpyBenuTe cpaBHEHUSsI, TTO3BOJISIOIIME MPEICTABUTh, HACKOJIBKO MOJIEKYJIbI (aTOMBI)
Mavibl.

6. [IpuBeuTe CpaBHEHUS, MO3BOJISIIOLLIME MPE/ICTAaBUTh ,HAaCKOJIbKO MOJIEKYJIbI (aTOMBI)
MHOTOUYHCJIEHHBI.

7. [atiTe ompeziesieHUe KOMUYECTBA BellleCTBa.

8. KakoBa efyiHu1ia KosiruecTBa Berjectsa B CU?

9. CdopmynupyiiTe ornpe/iesieHye MOCTOSSHHOU ABorazpo. Yemy oHa paBHa?



10. TTouemy nocTosiHHasi ABOTa/ipo OJMHAKOBa [i/1s1 Jit0O60ro BelijecTBa?

11.  [dauTe onpejeneHre MOISIPHOM Macchl. KakoBa ee eguHuiia B cucteme CU?

12.  Kak cBs13aHbI MOJISIpHast U OTHOCUTe/IbHAsi MOJIeKYJ/IspHasi MacChbl?

13.  IIpuBeguTe mpumepsl (GH3UUECKUX SBIEHUM, KOTOPbIE SIBJISIFOTCS 10Ka3aTeIbCTBOM
[BUKEHUS] MOJIEKY/I.

14.  [auite ornpefeneHve qud@ys3un.

15.  TlpuBenuTe mpumepbl NpruMeHeHUs AU(PdYy3Ur B IPUPO/JE, TEXHUKE, U KU3HU
yeji0BeKa

16.  TlpuBeguTe mpumepsl hH3UUECKUX SIBIEHUM, KOTOPbIE SIBJISIFOTCS 10Ka3aTebCTBOM
B3aMMO/I€HMCTBUSI MOJIEKY/I.

17.  KakoBa npupozia MeXXMOJIeKY/ISIPHOTO B3auMozeUcTBuA? Ha KaKuxX pacCTOSTHUSIX
TIPOSIBJISIFOTCS 3TU CUJIBI?

18. Ha3oBuTe OCHOBHbIE arperaTHble COCTOSIHUSA BelllecTBa. Kakve n3aMeHeHUs
TIPOMCXO/AT B BeIleCTBe NpHU (Pa30BbIX Nepexoax?

19.  Kak ABWXKyTCS MOJIeKyJIbl ras3a?

20. [lauiTe oripeesieHUs WeaJbHOTO rasa.

21. TIpu Kakux yCJIOBUSIX peasibHbIe Ta3bl BeAyT cebs mogobHO uaeasbHOMY ra3y?

22. HazoBure (pusnyeckre BeJMUMHbBI, KOTOPbIE SIB/ISIFOTCS MUKPOCKOMUUECKUMU
rapamMeTpaMy UZieajabHOro rasa.

23. Ha3zoBure (husmyeckre BeJIMUNHbBI, KOTOPbIE SIBSIFOTCS MaKPOCKOMUUeCKUMU
rapaMeTpaMy UieasbHOIO rasa.

24. B uem mpuuvHa JaBjieHUs ras3a?

Koutponmupyemsie kommereHumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kputepuu ouieHKH:
OTMeTKa «5»
® [I0JIHO PaCKpBITO COZIep>KaHHe MaTeprasa
® UYeTKO W MPaBWIbHO [IaHbI OTpejieJieHUsI U PaCKPbITO COJeprKaHue MOHSTUM, BEPHO
VICI10JIb30BaHbl HAYUYHbIE TePMUHBI
e 715 JJOKa3aTelbCTBA MCIIO/Ib30BaHbl PAa3/MUHbIe YMEHHs, BbIBOZBI M3 HaOMIOeHNUH,
OITbITOB
® OTBET CAMOCTOSITeTbHBIN, UCITO/Ib30BaHbI paHee TTPUoOpeTeHHbIe 3HAHUS.

OtmeTKa «4»

® DACKpBLITO OCHOBHOE COjlep)KaHue MaTepuasia

® B OCHOBHOM IpaBW/IbHO [laHbl OMpe/ieJieHUs] TIOHSITUA W WCIIO/b30BaHbl HayuHbIe
TePMUHBI.

® OTBET CaMOCTOSITe/TIbHBIN

® ompezesieHUs] TIOHATUM HEMOJIHbIE, [JOMYIIeHbl HEe3HAUUTe/bHble HapYLIeHUs
T0C/ie/JOBaTeIbHOCTA M3J/I0’KeHUs], HeOoJiblliie HEeTOUYHOCTH TIPH UCIO/b30BaHUU
HayUHbIX TEPMHUHOB W/IM B BbIBO/IaX M 000011[eHHsX

® [ipaBWIbHbIe M UeTKHMe OTBEeThl Ha BOMPOCHI YTOUHSIIOIIEro XapakTepa (TO3ULUs
TTIOHUMaFOIIUH )



©CONPU A WN

OTMmeTKa «3»

YCBOEHO OCHOBHOE CO/lep)kaHue yueOHOro MaTepuasa, HO U3/10)KeHO (hparMeHTapHO,
He BCerja nocsef0BaTe/bHO

orpeie/ieHUs] OHATUM HeJOCTaTOYHO YeTKHe

He WCI0/Ib30BaHbl B KauecTBe [i0Ka3aTenbCTBA BbIBOAbI W 0000IeHus U3
HabJ/TF0/IeHUH, JOTy1eHbl OIIMOKY TIPY UX U3/I0XKEeHUH

JIOTyIlleHbl OLIMOKM M HETOYHOCTHM B HCII0/Ib30BaHMM HAyuHOW TepMUHOJIOTHH,
onpeziesieHde MOHSATHUU

NpaBWIbHbIE U UeTKHWe OTBeTbl Ha BOIPOCHI HAaBOJALIEr0 UM KOHKPETH3UPYHOILero
xapakTepa (Io3ULys KPUTHK)

OT™meTKa «2»

OCHOBHOE€ CO/lep>KaHre yueOHOro MaTeprasa He PaCKpbITO

He [aHbl OTBETHI HAa BOMIPOCHI HABOASILET0 U KOHKPETU3UPYIOILero Xxapakrepa
JOTyIleHbl TpyOble OIIMOKKW B OIpefie/ieHuH TIOHATUM, TP HCTIOJb30BaHUHU
TePMUHOJIOTUM.

3agaHus Ay caMoCTosATe/NbHOM padoThl (CP)

Temsbl 3cce (pedepaToB, JOK/Ia 0B, COOOIIEHHIA)

bpoyHOBCKOe fBVKeHUe.

CWIbI ¥ S3HEPTUst MeXXMOJIEKY/ISIPHOTO B3aUMO/eHMCTBUSI.
Crpoenue ra3000pa3HbIX, )KUJKUX U TBEPABIX TeJl.

N pneanbHbIM ras.

[aBneHue rasa.

OCHOBHOe ypaBHEeHUE MOJIEKY/ISIPHO-KUHETUYECKOU TeOpUH ra30B.
Temriepatypa u ee U3MepeHue.

AOBCO/MOTHBIN HY/Ib TEMITepaTyphl.

. TepmoauHamuueckas LIKaja TeMrepaTryphl.

10 CKopoCTH ABUKEeHUS MOJIEKYJI U UX U3MepeHue.
11.M3ompoliecchl ¥ UX Tpa(uKu.

12.T"a30BbIe 3aKOHBI.

13.YpaBHeHUe COCTOSAHUSA H/iealbHOIO rasa.

14.MoJisipHasi ra3oBasi [IOCTOSIHHA.

KonTpompyemsie komnereHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kputepuu oueHKu:
OTtMmeTKa «5»

TOJIHO PACKPBITO COJEep>KaHWe MaTeprasa
YETKO U TIPaBUJIBHO JiaHbl OMpejie/ieHUs1 U PacKPhITO COJiep>KaHUe TOHSITUH, BEPHO
VICTI0/Tb30BaHbl HAYUHbIE TEPMUHBI



AJIA 10Ka3aTe/IbCTBA HCII0/Ib30BdHbBI pDA3/IMYHBIE YMEHHWS, BBIBOJbI K13 H&6J’[I—O,D;€HI/II‘/JI,
OITIBITOB
OTBET CaMOCTOHTEJIBHbH\/’I, HCII0/Ib30BdHBI pdHEee HpI/IOGPETEHHbIe 3HaHMUA.

OTtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepyKaHre MaTepuasa
B OCHOBHOM IIPaBWIbHO [laHbl OMpejieJieHUs] TIOHSTHUHA U HCII0/b30BaHbl HayuHble
TEPMUHBI.

OTBeT CaMOCTOSITe/IbHbIHN

omnpefieJieHUs] TIOHATUM HEMNOJIHble, [AOMYL[eHbl He3HAauuTe/bHble HapyLIeH!s
T10C/Ie/JOBaTeIbHOCTA HW3J/I0’KeHUs], HeOoJiblliie HEeTOYHOCTH TP MCIO/b30BaHUU
Hay4YHbIX TEPMHUHOB W/IM B BBIBO/IaX M 000011[eHHsX

NpaBWIbHble M UeTKUEe OTBeThl Ha BOIMPOCHI YTOUHSIIOIEro XapakTepa (MO3ULUS
TTIOHUMaAFOIIUH )

OTtmeTKa «3»

YCBOEHO OCHOBHOE CO/iep>KaHue yueOHOro Marepuasa, HO U3/I0KeHO )parMeHTapHO,
He BCer/ia Mocae/0BaTe/IbHO

orpe/ie/ieHUs IOHSITUN HeJJOCTaTOYHO UeTKue

He UCTO/b30BaHbl B KauecTBe [lOKa3aTe/lbCTBAa BLIBOAbI W 0000ijeHUsT U3
HabJTI0JeHUH, JOTTyIIeHbI OIITMOKY TTPU UX U3/I0KEeHUH

JIOTTyIIleHbl OIMMOKM W HETOYHOCTH B HCII0/Ib30BaHHWK HAyUHOM TEepMUHOJIOTHH,
orpe/ie/ieHHe MOHITUM

MpaBU/IbHbIE M UYEeTKHE OTBEThbl Ha BOIPOCHI HABOASILEr0 U KOHKDPETHU3UPYIOLLEro
xapakTepa (T03ul1si KPUTUK)

OTtmeTKa «2»

OCHOBHOE cojlep)kaHue yueOHOTro MaTepuasa He pacKpbITO

He IaHbl OTBEThI Ha BOTIPOCHI HABOZAIIEr0 U KOHKPETU3HPYIOIIero Xxapakrepa
JoTyllleHbl TpyOble OLIMOKKM B Olpefe/eHUH TIOHATUM, TP  MCIOJb30BaHUHU
TE€PMUHOJIOTUU.

JIabopaTopHbIe paboThI

JIaGopaTopHas padora Ne 1
N3yuenue u3obapHoro npouecca (onbiTHasA npoBepka 3akoHa I'eii-/Iroccaka, boiins -
Mapmuorra)

Ilesb pabdoThI: YKCTIepUMeHTaIbHBIM TTyTeM TIPOBEPUTH BEPHOCTD 3aKoHa [ ei-

JTroccaka (foKa3aTh MOCTOSIHCTBO OTHOIeHus1 V/T [jisi ;aHHOW Macchl ra3a).

O6opyaoBanus: BuptyanbHas maboparopusi «VccnemoBanue 1300apHOTo Tpoijecca

B I'da3dX»
- http://efizika.ru/html5/18/index.html.
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YcraHoBKa MojenupyetiabopatopHyto paboty «[IpoBepka 3akoHa u300apHOTO
nipouecca ['eit-JTroccakar.

Kparkas Teopus

B 1802 roay, dpaniry3ckuii yuenbiii Ko3ed Jlyu I'efi-JItoccak ormy6/MKoOBan 3akoH
OTpe/ie IO 3aBUCUMOCTh 00bEMa ra3a OT TemriepaTyphl TIPY MIOCTOSTHHOM JIaB/IeHUH U
Hen3MeHHOM Mmacce. M3006apHblii mpoliecC - 3TO TPOLECC TIPU KOTOPOM U3MEHSIeTCs
COCTOSIHME TePMOJMHAMUUECKON CUCTEMbI TIPU TTIOCTOSTHHOM [laBjieHUH. Eciu mepeBoAuTh C
rpeuecKkoro TO JI0C/I0BHO TO/TyyaeTcs: iS0S — paBHbIM U baros — TsbkecTb, BeC. CTeK/ISTHHBIN
COCYyJ, 3arioJIHeH OIpe/ie/ieHHbIM Ta30M, W 3TOT COCYyJ TMPUCOeIUHEH K MPOJ0JroBaTOM
CTeKIsTHHOM TpyOke. Karutell pTyTH 3aKyIiopeH ra3 B 3Toi TpyOKe. B ciecTBun TOro, uto
TpyOKa HaxXOAWTCS B TOPU30HTAJbHOM DAacIloJIOXKeHUH, [aBjeHhe B COCyjle TOCTOSHHO
ocTaéTcs paBHBIM atmocdepHoMy. Temneparypa rasa yeeanumBaercs or 0 go 100°C.
YBUZeTb H3MeHeHHe 00bEMa MOXKHO TIpY TIOMOINM KariebKyd PTYTH, KOoTopasi Oyzer
repeMelaThCsi TI0 CTeHKe CTek/ssHHOW TpyOku. I'eii- Jlroccak u3mepsii 00BEM Ta3a B
uHTepBae temreparyp ot 0 go 100°C. Mccmenys pasivuHble rasbl OH MTOIYYMI I HUX
c/efyrolye 3HaueHus: TeMiiepaTypHoro KosdduieHnta 06béMHoro pacivperuss o = (V —
Vo )/ Vo - t:

Tabsmuia 2.1. TemnepatypHbId Ko3hduieHT 00BeMHOT0 pacIIipeHHs Fa308B

I'a3 TemriepatypHbiit K03 duieHT 06sEMHOr0 pacivpenws, 1/°C
Bo3gyx 0,003671
Bogopog 0,003661
Oxkuch a3ota 0,003720
uan 0,003877
CO2 0,003710
CO 0,003669
S O 0,003903

[TonyuuB Takue faHHbIe, ['eit-JIroccak caenan cieyroliye BbIBOJBI:

a) TpU OJVWHAKOBOM TIOBBILLIEHWH TeMmIlepaTypbl, BCe Ta3bl M Iapbl OJWHAKOBO
pacIIMnpsIOTCS;

6) n/1s1 BceX Tra3oB yBenuueHHe 00bEMa B MHTepBasie TeMIlepaTyp OT TeMriepaTypbl TasHUs
NbJla 10 TeMIiepaTyphbl KureHus Bozbl paBHO 100/26666 nmepBoHauanisHOTO 00BEMA.

Takum o6pa3oM, Ha ocHOBaHMU HaOmogeHu [eli-JTltoccak yCTaHOBW/I 3aKOH:
OTHOCUTe/IbHOe M3MeHeHre 00bEéMa rasa JaHHOW MacChl NP MOCTOSIHHOM /IaB/IeHWH TIPSIMO
MPOMNOPLIMOHA/ILHO H3MeHeHUIO Temmnepatypel t. (V. — Vo)/Vo = o-t, toe o -—
TeMIepaTypHbIi  KO3(pULMeHT  O00bEMHOrO  pACIIMpEeHUs,  UKWCAeHHO  paBHBIN
OTHOCHTE/ILHOMY M3MeHeHHI0 00béMa Ta3a Mpu U3MeHeHUH ero TemriepaTypbl Ha 1 rpagyc.
OnbIT MOKa3bIBaeT, YTO TMPU MaJbiX MJIOTHOCTSIX KO3 (HUILMeHT 00bEMHOT0O pacIIpeHust
OZIMHAKOB [i1s1 BCex rasoB: o = 1/273 1/°C. C touku 3penrss MKT 3TOT (hakT 00BACHSAETCS
TeM, UTO MOJIEKYJIbI Ta3a Haxo/sATCS B CpeiHeM Ha OOJIBIIIMX PacCTOSIHUSIX APYT OT JIpyra, U
0COOEHHOCTH MEXXMOJIEKY/IIDHBIX CUJ [JI pa3/MUHbIX Tra30B B 3TUX YCIOBUSX He
CKa3bIBalOTCS. 3aKOH MOXKHO 3amucaTh B Buge: V = Vi(1 + at). O6bEM AaHHON MaccChl rasa
TIPYU MIOCTOSTHHOM /laBJIeHUU MeHSIeTCsl JIMHEWHO TIPU U3MEeHEeHUU TeMIlepaTyphbl.

Ecmu npogo/mkuth u300apy B 00/1acTh HU3KWMX TeMIleparyp, Tlle M3MepeHusi He



MPOBOJU/NCH, TO TMpsiIMas MepeceKaeT OCh TeMIepaTypbl B TOUKe, COOTBETCTBYIOLEH
00bEéMy, paBHOMY Hy/M0. OfHAKO, 3TO ellje He 3HAUWUT, UTO 0OBEM rasza JelCTBUTETHHO
oOpaijaeTcsi B HO/b. BeAb Bce rasbl TPU CUIBHOM OXJIaXK/E€HWM TpPeBpalllaloTCs B
JKUAKOCTU, a K >KUJKOCTSIM HHU 3aKOH bounss — Mapuotrra, Hu 3akoH ['eni-JIroccaka He
npuMeHUMbl. PeanbHble ras3bl TOAUMHSIIOTCSI OCHOBHBIM Ta30BbIM 3aKOHaM JIMIIb
NIPUOIPKEHHO U TeM MeHee TOYHO, yeM Oosibliie TJIOTHOCTD ra3a U HKe ero TeMriepaTypa.
['a3, KOTOPBIM B TOUHOCTH MOJUYMHSETCS Ta30BbIM 3aKOHaM, Ha3bIBalOT UEeaTbHbIM.

B MOneKynsipHO-KMHETUUEeCKOM TeOPUM MOJe/b «HealbHbld ra3» YOBJIeTBOPSET

CJIeAYIOIM TPeOOBaHUSIM:
1. 06BEM Bcex MOJIeKYJI Ta3a MHOTO MeHblIlle 00bEéMa CoCy/1a;
2. CHWJIbI IPUTSDKEHUS] MeXKIY MOJIEKy/IaMU MaJjibl, U UMY TTpeHeOperaror;
3. MOJeKyJbl B3aUMOIeUCTBYIOT TOIBKO MPU COyJapeHuu (yZap yrpyruu), Ipu 3TOM

JeMCTBYIOT CUJ/IbI OTTATKUBAHUSI;

BpeMsi CTOJIKHOBEHHSI MHOTO MeHbllle BpeMeHH MeXy CTOJKHOBEeHUsIMU. ToT (akT, uTo

YUC/IEHHOEe 3HaueHWe TeMIlepaTypHOIo Ko3pduimeHTa 006BbEMHOTO
pacliMpeHus1 B TMpeJe/bHOM Cjydyae MasbIX IUIOTHOCTeM OJVHAKOBO [/l BCeX rasos,
TI03BOJIsSIeT YCTAHOBUTh TeMITePaTyPHYIO LKAy, He 3aBUCSIIYI0 OT BeleCTBa, — W/ eaJbHYI0
ra3oBYHO LIKaay TemMreparTyp.

B3se 3a ocHOBy 1wkany Llenbcus, MOXHO OrpejenuTb TeMIlepaTypy U3
cootHomienust: t = (V — Vo)/Vo, tme V — 00wbém rasa mpu 0°C, a V — ero o0béM mpu
TeMrieparype t. Tak OCyLeCTB/seTCsl OIlpefie/ieHue TemIlepaTypbl, He 3aBUCsLee OT
BellleCTBa TepMOMeTpa.

[IpenenbHYyI0 TeMmriepaTypy, TpPU KOTOPOM OOBEM UAeanbHOTO Ta3a CTAaHOBUTCS
PaBHLIM HYJIIO, TIPUHUMAIOT 3a abOCOMIOTHBIM HYJb Temreparypbl. Haiiiém 3HaueHue
abcomoTHOTO HYJIs 110 1iKase Lenbcus. [TpupaBHUBas 00bEM V K HYJ/IO M YUUTBIBast, UTO X
= 1/273 1/°C, moayuum: 0 = Vo(1 + 1/273-t). U monyuaeM, uTo abCOMOTHLIA HYJIb
TeMIlepaTypel paBeH: t = — 273°C. D710 rpefie/ibHasi, caMasi HU3Kasi TeMrieparypa B TIpUpoje,
Ta «HauboJIbIIIas UM TOC/Ie[HsISI CTeTleHb X0JI0/ja», CYIleCTBOBaHUe KOTOPOU TpezcKa3asl
JIOMOHOCOB.

Takol yuéHbIi Kak YwibsM KenbBUH W3 AHIJIMH, BBET aOCOJIOTHYIO IITKaIy
Temreparyp. HyseBas TemriepaTypa mo 1ikarne KenbBuMHa paBHa abCO/IFOTHOMY HYJIHO, a
eVUHULIA TeMIlepaTypbl MO 3TOW IIKajae - rpajycy mo wikane Llenbcusi, u3 3a 3TOro
abcomroTHas Temriepatypa T CBsi3aHa C TemriepaTypoii 1o mikane Lenscus dopmynoit: T = t
+ 273°C, nmpuuém 1°C = 1 K. EciM moCcMOTpeTb C TOUKM 3PEHHs MOJIEKYJ/IAPHO -
KUHETUUYECKOW Teopuu, TO monyuaercs, uro T = 0 K, u TemnnoBoe [ABWXeHHE MOJEKYJ
rpeKpalaeTcs.

C nomormpto mkaasl KenbBrHa, 3akoH ['eli-JIroccaka MOXKHO 3ammcaTh MPOIIIe:

1+a-t=1+1/273(T-273)=a-T, torpaV=V,-«a-T.

OO6BbéM rasa /aHHOM MaccChl MPH TMOCTOSSHHOM [JaBJieHUU TPSMO TPOIOpLIMOHa/eH
abCoFOTHOM Temmeparype.

CnezmoBaTe/lbHO OTHOIIIEHWe OOBEMOB rasa OFHOW W TOW >Ke MacChl B pa3/IMUHBIX
COCTOSIHUSIX TIPU TTOCTOSIHHOM /IaB/IeHUM PaBHO OTHOILLIEHUIO aOCOMIOTHBIX TeMITepaTyp:

Vl/ V, = T1/ T>.

Tabnura 2.2. XapakTepucTvKu n300apHOTo npowecca



[TocTosIHHBIN Ha3BaHnue CBsi3b MEX/Y OOmbsicHeHHEe CBSI3U MEXAY

rnapameTp K30mpoliecca NpyrUMu rapamMeTpamMu C TOUKH 3peHHs
rmapameTpamMu MKT
P = const ipu m= |1306apHsiii porjecc [V / T = const; Vi [PoCT TemriepaTypbl 03HauaeT
cost. (3akoH I'eli-JTtoccaka, )T = V,/ Tp; Vi / |yBenvueHUe cpefjHeld KNHeTUUeCKOH
1802 rop). Vo =T,/ To. SHEPI'UM TeIIOBOTO [BUKEHUS

IMOJIEKY/JI I'da3d. YToOmI nogaep>XxrMBaTb
[IdB/IeHe ITOCTOSAHHBIM, HEO6XOAI/IMO
He JOMYCTUTHh YBe/IMUEHUA UKUC/la

YAApOB O eIMHULLY TIJIOLau
MOBEPXHOCTH CTEHKHU

(V) p(7) V(T)
uz0bapHEL
l,-aT 1 rt ¥, Va
P = const, | P
vV T V; /
— = const 0 g (II i
T 1 l,"- T 'J'". T
i
1“;{ ."'_- Vi< Vi P P
H30X0pPHEH &
P P
V P
V = const, r, T, '['_
P cOonst 0 0 )
T . ' i v * ! : » 4] -
r r
1< Ts Vi< Va i< p2
HI0TCPMHICCKHH p p T y
T = const,
PV =const Vi V2 Pi P
0 . 0 of | |
T L T * e
V . P
T < T Vi< Wy pr<p2 T
Xoj padoThbI
1. 3arycTuTh BUPTYya/bHbIN CcTeH - http://efizika.ru/html5/18/index.html
2. YCTaHOBUTH Haua/lbHble TMapameTphl ras3a: AaBjieHue Py, TeMreparypy to
3. 1 obbeMm V.
4. BpibpaTh Ay WCCAeI0BaHUS Ta3 W3 MATH BO3MOXKHBIX: BO3/yX, alleTH/IeH, MeTaH,
aproH, yIJIeKUCJIbII Tas.
5. Haxatb Ha KHOTIKY «IIyck» A1l Hauasia HarpeBaHUs rasa.
6. Ilpy [gocTWKeHWUW KpaTHBIX TeMIlepaTyp WIA [laB/ieHUM OCTaHAaB/IMBaTh HarpeB

KHOMKOM «Ilay3a».

7. CHATb TIOKa3aHWs yCTaHOBUBIIETrocs obbema rasa V; u Temriepatypel t U HaWTH
oTHoLueHue V; /T;.

8. IIpomo/sKUTh HarpeB, HaXkaB Ha KHOTIKY «IIyck».

9. BHOBB OCTaHaB/IMBaTh HarpeB KHOMKOM «Ilay3a».

10.3ancaTp 3HaueHHWs KOHeyHoro obwvema V; 1ipH yBeJIMYeHU1


http://efizika.ru/html5/18/index.html

Temreparyps! 1.
11.Haiitu otHomenuss V; /T; u ybGeguTbCd B MX IIPUMEPHOM paBeHCTBe, T.e. B
crnpaBe/IMBOCTH 3akoHa ['eii-JIroccaka.
12.0mpesiesTMTh OLIEHKY aOCOJIIOTHOM M OTHOCHTE/IbHOM TIOTPEITHOCTel N3MepeHus.
13./laHHbIe HUCCIeI0BaHUS 3aHECTH B TaOJIHILY.

Ne [ T M, m, HauanbHbIe mokasaTeu Koneunsle mokaszaTeau Vil | Vo/ AV | &V
, as | Kr/ KT Ti, | To, | D), ),
o/ MOJTb (mac vy | vy | MK | 9%
n (mMomsp | ca K K
Hast rasa
Macca) | )
Po, Vo, t0, °C To, K Pj,kIla | Vi, ti, °C Ti, K
klla m? (remniepa | (Temmepa | (gaBnme | m? (Temmiepa | (Temmepa
(maBne | (06w | Typamo Typa HUe) (06B | Typamo Typa
Hue) eMm) Uenscun | KenbBuH em) Lenbcun | KenbBuH
) a) ) a)
1
2

CdopmynipoBaTh BbIBO/BI.

KoHTpo/1bHBIe BOIIPOCHI

1. 3anuiuuvre OCHOBHBIe TpubOpPHl U 0060pyAOBaHHEe HeobXoJUMbIe TSI

TIPOBe/IeHNs] JaHHOUW pabOoTHhI.

Pacckasate B uem coctouT 3akoH ['eit-JIroccaka.

B uem oT/urie n306apHOTro Tpoliecca OT JPYrUX U30MpPOLIeCCOB.

Kakum TpeOOBaHUSIM YIOB/IETBOPSIET MOJe/ib «H/leaJlbHOTO» Ta3a B

MOJIEKYJISIPHO - KUHETUUeCKOW TeOpUH.

5. Kto BBes abCOMOTHYIO ITKa/y TeMriepaTyp? Uem 3Ta IKara OT/IAYAeTCS OT IIKAaJIbI
o Llenbcum.

6. V3 uero COCTOMT 3KCrieprMeHTa/ibHasi yCTaHOBKA /IaHHOW j1abopaTOpHOUW paboThI?
Ornuiurre rpegHa3HaueHye KaXKa0ro U3 HUX.

7. 3anuIiMTe OCHOBHBIe TIpUOOPBI M 000py/AOBaHMe, HEOOXOAUMbIe MJIsi TPOBeJeHUs
JAHHOM paboTHI.

Ll N

KonTpomupyemsie komnereHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;

Kputepuu orieHKuU:

— OmeHka «5» CTaBUTHCS, €CIM YYall[UHCS BBITIO/IHSAET paboTy B MOMHOM oOBeMe C
cobmoieHrieM HeoOXOAWMOM TI0C/Iel0BaTeTbHOCTH IIPOBEJIEHUS OMBITOB W H3MepeHUi;
CaMOCTOSITeJTbHOM pallMOHA/IbHO MOHTHpPYeT HeoOXoAuMble 000py/0OBaHHWE; BCE OIIBITHI
MPOBOAUT B  YCAOBHSAX M peXHMaX, 00ecreurBaoIIdX ITOyYeHWe ITPABHIbHBIX
pe3y/IbTaTOB U BLIBOZIOB; COO/It0/laeT TpeOoBaHUS MpaBus 0e30IMacHOCTH TPY/a; B OTUeTe
MPAaBU/IbHO M aKKYpPaTHO BBITIOJIHSIET BCE 3arMCH, TaOMULbI, PUCYHKH, UEPTEXHU, TPaduKH,
BBIUMCJIEHUS; TIPABU/ILHO BBITTO/THSIET aHAIM3 ITOTPEIIHOCTEH.

— OrjeHKa «4» CTaBUTCs, €C/IU BBITIOJIHEHBI TPeOOBaHKS K OLIEHKU «5», HO OBLTH IOMYI[eHbI
[IBa-TpPH HejloueTa, He OoJiee 0fHOM Herpy0oii OIIMOKY 1 OHOTO HejoueTa.




— OreHKa «3» CTaBUTCs, ecid paboTa BHITIOJIHEHA He TIOJTHOCThIO, HO 00beM BBITIO/THEHHOM
YaCTU TaKOB, I0O3BOJISIeT MMOJYYUTh TpaBUJIbHbIE pe3y/bTaTbl M BBIBOJBL: €CJIA B XOJe
MIpOBe/IeHUsI OTTbITa ¥ U3MepeHUi ObLN [JOMYIeHbl OLTUOKHU.

— OreHKa «2» CTaBUTCs, e paboTa BBITOIHEHA He TIOJHOCTBI0 U 00beM BBITIOJTHEHHOM
yacTid paboT He TO3BOJIAT CJe/aTh TMPAaBUIBHBIX BHIBOJIOB: €CJIM, OTbIThI, WU3MepeHus,
BBIUKC/IeHUs], Hab/Tr0/[eHusT IPOU3BOAUINCEH HelPaBU/IBHO.

Tema 2.2. OCHOBBI TepMOJMHAMHUKHU

Y crabiii onpoc (YO)

1. Kakue siBrieHVst Ha3bIBalOT TeIIOBLIMU? [IprBejyiTe rpUMepsl.

2. B ueM CyTh CTaTUCTUUECKOTO MTOAXO0ZA K 00BSICHEHUIO TETVIOBBIX SBIEHUM?

3. Uro v3yyaeT  TepMOJWHAMUKA? [louemy  TepMOAWHaMHKa  SIBJISIETCA
MaKpOCKOMUYEeCKOW Teopuen?

4. Havite oripefeneHve BHYTPEHHEM 5SHEPrUM Tela B TepMoJWHaMuKe. Kakum
CUMBOJIOM OHa 00o3HauaeTcsi? KakoBa eé equnuiia B CU?

5. KakuM MakpoCKONUYeCcKuM TlapaMeTpOM OMpefessieTCsl BHYTPEHHSII SHeprus
W/lea/IbHOTO rasa?

6. Kakue crioco6nl M3MeHeHHUs] BHyTPeHHel 3Hepruu Bbl 3HaeTe? [IpuBeuTe IPUMEPHI.

7. Yro Takoe TeryiooOMeH? Ha3oBuTte BU/ibI TersioobMeHa. [IprBejuTe mpruMepsl.

8. MaiiTe ompeneneHHe KOJWUYeCTBa TeIIOThl. KakuM cuMBO/IOM 0003HayaroT 3Ty
dbusnueckyro BennuuHy? KakoBa eé equnuiia B CU?

9. 3anummte ¢dopMysy [Jis pacueTa KOJIMYECTBa TeTUIOThl, KOTOpoe HeobOXogumo
repeiaTh TeIy MPU ero HarpeBaHWU, WM KOTOPOE BBIAEISAeTCs TIPU OXJIaXKEeHUH TeJla.

10. HaiiTe omnpefeneHue y/e/lbHON TeIJIOEMKOCTH BelllecTBa. KakoB eé ¢u3nueckuii
CMBICJT?

11. [aiiTe oripefiesieHUe TeIJIOEMKOCTA Tesia. KakuM cuMBOOM 0003HAuarT 3Ty
¢u3nueckyro BemnurHy? KakoBa eé enqunuiia B CU? KakoB eé (pu3nueckuit CMbIC/?

12. KakuMy MakpoCKOTNM4eCKUMH TlapamMeTpaMu orpejiensieTcsi pabota rasa? Kakyto 1o
3HaKy paboTy coBeplllaeT ra3 Mpy paciiipeHruu? MPU CXKaTuu ?

13. 3anummre Gopmysy A/t pacueTa paboThl ras3a npy M306apHOM Tpoliecce.

14. Kakoli reoMmerpuueckuid CMbICI pabOThl, COBepllaeMOl Tra3oM TIpU JitoOOM
TepMOJIMHaMUUeCKOM Tiporiecce?

15. CdopmyvpyiiTe U 3alUILNUTe EPBbIM 3aKOH TePMOJMHAMUKU.

16. Haiite onpefiesienre afrabaTHOTO TIpoIjecca.

17. 3a cueT KakoW SHepPruM coBepiaeTcsi pabora mpu aauvabaTHoM rmpoiiecce? Kak
M3MeHseTCsl TemMriepaTypa rasa Ipy ajuabaTHOM pacCIIMpeHun? a[uabaTHOM CoKaTHUH?

18. [aute onpesiesieHre TerjioBol MamvHbl. HazoBuTe eé 0CHOBHBIE 371eMeHThL. KakoBO
Ha3HaueHUe KaK[I0ro U3 HUX?

19. KakoB TrpuHIHIIA JeHCTBUS /000U TeT/IOBOM MallliHBI?

20. Kakoi nporecc Ha3pIBaeTCs1 3aMKHY TbIM?

21. 3anuimmte dhopmyay Ajs pacdetra KIIT/] TerioBol MalllvHBI.



22. [Touemy KII]I TerioBoM maiimHbl Beerja MeHbiine 100 %? Kak MOKHO yBeJUUUTH
KII/] TerioBoi MallvHbI?

23. [atiTe onpeziesieHUe X0J0AWIbHOU MalliMHbl. Ha30BUTe e€ OCHOBHBIE UaCTU.
24, KakoB npuHLMI JeUCTBUS XOJOAUIbHOW MalllMHbI?
25. 3anuiurte (HOpMYJIbI /ISl pacueTa XO0A0JUIbHOr0 KO3 duLIMeHTa 1 MaKCUMa/IbHOTO

XOJIOJUIBHOTO KO3(pUiMeHTa XOJOAWILHOM MaIlWHbl. MOXKeT JId  XOJIOAWIbHBIN
K03 duipeHT 661Th 60sbIIe 100 %?
26. Kakoti miporjecc Ha3biBalOT HeobpaTUMbiM? OO6paTUMBIM?

Kontponmvpyemsbie komnetenyuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kputepuu oLieHKuU:
OTMeTKa «5»
® TIOJTHO PacKpbITO COZIepyKaHWe MaTepuasna
® YETKO M MPABW/ILHO [/laHbl OMpe/ieJIeHUs] U PaCKpPbITO COJiepyKaHue TIOHSITUM, BEPHO
WCI10JIb30BAHbI HAYUYHbIE TEPMUHBI
® 75 JJOKa3aTesbCTBAa MCIO/b30BaHbl pPa3/IMuHble YMeHHs, BbIBOJbI U3 HaOIHOZeHUH,
OMBITOB
® OTBeT CaMOCTOSITe/IbHBIN, UCTIO/Th30BaHbl paHee TIPUOOpeTeHHbIe 3HAHWSI.

OTMeTKa «4»

® pacKpbITO OCHOBHOE COjlepKaHHe MaTepuasa

® B OCHOBHOM MpPaBWIBHO [aHbl OMpeJeneHus] TMOHATUM W HCIO0J/Ib30BaHbl Hay4yHbIe
TEPMUHBI.

® OTBeT CAaMOCTOSITe/IbHbIN

® ompeze/sieHUs] TIOHATUM HEMOJIHbIE, [JOMYIlleHbl He3HAUUTe/bHble HapYIIeHUs
TI0C/IeJOBAaTeTbHOCTA H3J/IOKeHUsI, HeOoJblliie HETOUYHOCTH TIPH MCIIO0/Ib30BaHUU
HayUYHBbIX TEPMUHOB W/IM B BBIBOJIaX M 0000II[eHUIX

® [ipaBWIbHble W UeTKHe OTBEeThbl Ha BOMPOCHI YTOUHSIIOIIEro XapakTepa (TTO3ULUS
TTIOHUMaIOIIUH).

OTMeTKa «3»

® yYCBOEHO OCHOBHOE coZiepykaHHe yueOHOTro Marepuasia, HO M3/10)KeHO (pparMeHTapHO,
He BCer/ia Mocae/loBaTe/IbHO

® ormnpejeneHUs: NOHIATUN HeJOCTaTOUHO UYeTKUe

® He WCMOMb30BaHBl B KadecTBe [lOKa3aTelbCTBa BBIBOJALI M 000OIeHUS U3
HaOJTIOIeHUH, JOTTYIIIeHbI OIITMOKY TTPU UX U3/I0KEHUH

® lOmyI[eHbl OMMOKA W HETOUHOCTU B WCIIOMBb30BAaHUM HAYYHOH TEPMUHOJIOTHH,
onpeziesieHe MOHSATHUU

® TpaBU/bHbIe M UeTKHE OTBeTbl Ha BOIPOCHI HABOASILEr0 W KOHKDPETHU3UPYIOLLEro
xapakTtepa (TOo3ULMs KPUTHK)

OTtmeTKa «2»
® OCHOBHOe cojiep>kaHue yueOHOro MaTeprasia He pacKpbITO



He JlaHbl OTBEThI Ha BOMPOCHI HABO/IAILIET0 U KOHKPETU3HPYIOLlero XapakTepa
e fomyleHbl rpyOble OIMMOKU B ONpeJe/ieHHH TIOHSITUM, TPU HCI0/Ib30BaHUU
TEePMUHOJIOTUU.

3agaHus /1A caMoOCTOATe/bHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/Iai0B, COOOIIEHUH)

BHyTpeHHsIs1 SHeprusi CUCTEMBI.
BHyTpeHHsIs1 5Heprus ueaabHOrO rasa.
Pabora u Teryiota Kak (hOpMbI Tlepeiaur SHEPTHUH.
Tens0eMKOCTb.

Y iesibHas TETJI0EMKOCTb.

KonnuecTBO TerioThI.

YpaBHeHue TeTuIoBOro OanaHca.
ITepBoe Hauano TepMOAUHAMUKHU.

. AmabaTHBIH Mporiecc.

10 [IpyHLMN 1eUCTBYS TEMJIOBOM MAllIVHBI.
11.KII/] TeruioBoro gsuraress.

12.BTopoe Hauano TepMOVHAMUKHU.
13.Xo/10iu/IbHBbIE MAIIIVHBI.

14.TeruyioBble ABUTATE/IHN.

15.0xpaHa npupojpbl.

LONDU R LN

Kontpomupyemsie komnereHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;

Kpurtepuu orieHKu:
OTtMeTKa «5»
® [I0/THO PacKpbITO COZepykaHue MaTepuaia
® YeTKO M MPABWU/ILHO /laHbl OMpe/ieJIeHUs] U PaCKpbITO CO/lep>KaHre TIOHSITUM, BEpHO
VICII0J/Ib30BaHbl HAyYHbIe TePMUHBI
® 75 JJOKa3aTe/bCTBAa MCIIO/Ib30BaHbl PAa3/MuHble YMEHHs, BbIBOZbI U3 HaOMIO/IeHNUH,
OTILITOB
® OTBeT CaMOCTOSITe/IbHBIN, UCTIO/Th30BaHbl PaHee TTPUOOpeTeHHbIe 3HAHWSI.

OtmeTka «4»

® paCKpBITO OCHOBHOE COZlepkaHHe MaTepuasa

® B OCHOBHOM IMPaBWIbHO [laHbl OMpeJeJieHUs] TIOHSATUMA W WCIIO/b30BaHbl HayuHbIe
TePMUHBL.

® OTBeT CaMOCTOSTE/IbHBIN

® ompejereHUs] TIOHSTUM HEMOJIHblE, [OMYyLIeHbl He3HauuTe/lbHble HapyLIeHUs
ToC/IeIoBaTeTbHOCTH W3/I0’KeHHsI, HeOOJbIlIie HeTOYHOCTH TPH KCII0/Ib30BAaHUU
Hay4YHBIX TEDMHUHOB WU B BBIBOZIAX ¥ 0000ITIeHUSIX

® [paBWIbHbIE M UeTKMEe OTBETbl Ha BOMPOCHI YTOYHSIOIIEro XapakTepa (TO3WLUs
TTOHMMAFOIIUH)



HLeeNoUk LN

OtMmeTKa «3»

® YCBOEHO OCHOBHOe CcoZiepkaHue yueOHOro Marepuasa, HO U3/10XKeHO (pparMeHTapHO,
He BCer/ja rocjieoBaTeIbHO

® ornpezesieHUs TIOHATUU HEJOCTAaTOYHO YeTKHE

® He WUCMOMb30BaHbI B KaueCTBe [l0Ka3aTe/JbCTBAa BBIBOAbI UM 0000LeHUS U3
HabJTI0JeHU, oTyIleHbl OIIMOKU MPU UX U3/I0KEeHUU

e fonylieHbl OMMOKA W HETOUHOCTA B MCIOJb30BAaHUM HAyYHOW TePMUHOJIOTUY,
onpeziesieHe MOHATHUU

® [paBWIbHbIE U YETKWE OTBEThl Ha BOIMPOCHI HABOZSALIETO W KOHKPETHU3UPYIOLIEro
XapakTepa (Io3vLys KPUTHK).

OTMeTKa «2»
® OCHOBHOe cojiep)kaHHe yueOHOro MaTeprasia He pacKphITO;
® He [IaHbI OTBEThI Ha BOTIPOCKI HABOSILETO U KOHKPETHU3UPYIOLLIEr0 XapakTepa;
e omylljeHbl TIpyOble OIMMOKM B ONpeJe/ieHHd TIOHATHM, TPH HCII0/Ib30BaHUN
TEPMUHOJIOTUH.

Tema 2.3 ArperaTHble COCTOSTHUA BelllecTBa U (pa3oBbie nepexobl
Y crabii onpoc (YO)

W3 yero cocTout BelecTBO?

Kakyto sHepruio Ha3blBalOT BHYTPEeHHeU SHepruei Tena’?

OT yero 3aBUCUT BHYTPEHHSs SHeprus teja’?

Kak MOKHO U3MeHUTb BHYTPEHHIOKO SHEPIUt0?

B Kakux arperaTHbIX COCTOSIHUSIX MOKeT HaXOJUThCS BeIeCTBO?

UTo ke OT/IMYaeT OJHO arperaTHoe COCTOSTHME BellleCTBa OT APyroro?

KakoBbl 0c06eHHOCTU MOJIEKY/ISIPHOTO CTPOEHMUSI Ta30B, )KUJKOCTel, TBePAbIX Tel?
Kako¥ niponjecc Ha3biBaeTcs 1yiaByieHrneM? Kpucranizaiuyen?

Kakou npotiecc Ha3biBaeTcs1 ucrapeHueM? KoHgeHcaryen?

Kak usMmeHsieTcs BHyTPEHHSISI SHepPrus MpU repexoe U3 OJHOr0 arperaTHOro COCTOSTHUS

B JIpyroe?

Koutponupyemsie kommetenumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kpurepuu orieHKH:
OtMmeTKa «5»
® TIO/IHO pacKpbITO COZlepyKaHue MaTepuana
® YeTKO ¥ NPaBWIBLHO [aHbl OIpe/ieIeHnss U PacKpbITO COZiepKaHve TOHATUM, BEpHO
VICII0/Ib30BaHbI HAyUYHbIE TePMUHEI
® 751 JoOKa3aTesbCTBAa MCIIO/b30BaHbl pa3/iMuHble YMeHHs, BbIBO/Jbl U3 HaOMIOZEeHUH,
OIbITOB
® OTBeT CaMOCTOSITe/IbHBIN, UCTI0/Ib30BaHbl paHee MPUoOpeTeHHbIe 3HAHUS.



OtmeTka «4»

® pacKpbITO OCHOBHOE COjlepKaHre MaTepuasa

® B OCHOBHOM IIPaBWIbHO [laHbl OMpeJe/ieHUs] TOHATUMA W HCIIO/b30BaHbl HAayuyHbIe
TePMUHBL.

® OTBeT CaMOCTOSTE/IbHBIU

® ompeze/sieHUs] TIOHATUM HEMOJIHbIe, [JOMYIlleHbl He3HAuuTe/ibHble HapyLIeHUs
ToC/IeloBaTeTbHOCTH W3/I0)KeHHsI, HeOOJIbIlIie HeTOYHOCTH TPH KCII0/Ib30BaHUU
HayUYHBIX TEDMHUHOB WU B BBIBOJAX 1 0000I1I[eHUSIX

® [paBWIbHbIE M UYeTKMEe OTBETbl Ha BOMPOCHI YTOYHSIOIIEro XapakTepa (TIO3WLUs
TTOHUMAFOIIUH)

OtmeTKa «3»

® YCBOEHO OCHOBHOe CcOoZiepkaHWe yueOHOro Marepuasa, HO U3/10XKeHO (pparMeHTapHO,
He BCer/ia rocie0BaTeIbHO

® ornpezesieHUs TIOHATUU HEJOCTAaTOYHO YeTKHe

® He WUCMOMb30BaHbI B KaueCTBe Jl0Ka3aTe/JbCTBAa BBIBOAbI UM 0000LeHUS U3
HabJTI0JeHUi, JoTyIIeHbl OIIMOKU MPU UX U3/I0KEeHUU

e fonylieHbl OMMOKA W HETOUHOCTA B MCIOJb30BAaHUU HAyYHOW TEPMUHOJIOTUY,
onpeziesieHe MOHATHUU

® [paBWIbHbIE U YETKWE OTBEThl HAa BOIMPOCHI HABOZSALIETO W KOHKPETHU3UPYIOLIEro
xapakTepa (Io3uLys KPUTHK)

OTMeTKa «2»
® OCHOBHOe cojiepykaHue yueOHOro MaTeprasia He pacKpbITO
® He [@aHbI OTBEThI HAa BOMPOCHI HABOASIIETO U KOHKPETHU3UPYIOILErO XapakTepa
e omylleHbl TrpyOble OMMOKM B ONpeJe/ieHWd TIOHATHM, TPU HCII0/Ib30BaHUN
TePMUHOJIOTUH.

TectupoBanue (T)

1. YKakuTe mapy BelijeCTB, CKOPOCTb Auddy3rr KOTOPbIX HauOOJIbIIIast MPU MPOUUX
PaBHBIX YCIOBUSIX:

a) napbl 3¢upa 1 BO3AyX

6) pacTBOp MeJHOT0 KyIiopoca U BoZa

B) BOJ|a Y CITUPT

BpoyHOBCKUM /IBM>KEHHEM Ha3bIBaeTC:
a) KOHBEKIIMOHHOe /IB)KeHUe CJI0eB >KUIKOCTU TIPU ee HarpeBaHUU
0) XaoTHUeCKoe IBM)KEeHHEe TBEP/IbIX YaCTHI] BEIIeCTBA, B3BEIIEHHBIX B )KUJKOCTH (H/TH
rase)
B) YIIOpsi/JOUeHHOe JBMKeHNe TBeP/bIX UaCTHUL] Bell[eCTBa, B3BeIlIeHHbIX B KUAKOCTH (U1
rase)



3. BpoyHOBCKOe JBI)KeHHe YaCTHUI] TTbLIBIBI B BOZIE OObSICHSIETCS:

a) Ha/IMUXeM MUTaTe/IbHbIX BeleCTB B BOJE

0) cyilecTBOBaHMEM CHJI TIPUTSDKEHUS M OTTATKUBAHUS MEX/y aTOMaMH B MOJIeKY/IaX
B) HETIPEPBIBHOCTBIO Y XaOTUYHOCTHIO TETJIOBOTO ABHKEHUSI MOJIEKYJT BOJbI

4. Kakue 4aCTULbl HAXOJATCS B y3/1aX pelleTKy MeTasla:
a) MOJI0)KUTEeTbHbIe UOHBI

0) oTpuIiaTe/bHbIE YaCTULIbI

B) HEWTpa/IbHbIE aTOMBI

5. B nporjecce repexo/ia BeljecTBa U3 )XUAKOT0 COCTOSIHUS B KPUCTa//INYeCKoe:

a) CyLL[eCTBEHHO YMEeHbIIIaeTCsl pACCTOSIHUE MeX/y ero MoJjieKyJlaMu

0) cylecTBeHHO YBe/JIMUMBAETCsl PAaCCTOSIHHE MeX/y ero MOJIeKy/1aMy

B) CyLLIeCTBEHHO yBeIMUMBAETCS YIIOPSA0YEHHOCTh B PACIIONIO}KEHHUH €r0 MOJIEKY T

6. B 3akpbITOM COCyze ¢ CyXMMHU CTeHKaMH BO3yX HEMHOr o Harpeiu. Kak ripu sTom
VM3MEHW/IMCh KOHLIEHTPAL1sl MOJIEKYJI BOJbl U OTHOCHTEJIbHAS BJIaXKHOCTH BO3/lyXa B
cocypne:

a) KOHL[eHTpaLys YMeHbIINIach, 8 OTHOCUTE/IbHAS BJIA)KHOCTb YBeJIMUN/IaCh
0) KOHIIeHTpal[us He U3MeHW/Iach, @ OTHOCUTe/TbHAs BJIAXKHOCTh YMEHBIITN/IAaCh
B) KOHLIEHTpAL1sl yBeJIMUW/Iach, 8 OTHOCUTE/IbHAs BIa)KHOCTh HE U3MEeHU/IaCh

7.B 3dKPBITOM COCyde C CYXUMHU CTEHKAMU TEMIIEDATYPaA BO3yXd HEMHOTI'O TTIOHU3WUJIdCh.
Kak IMIpHU 3TOM U3MEHW/IACh KOHLUEHTPALKA MOJIEKYJ/T BOAbI 1 OTHOCHUTEJ/IbHAA B/IA>KHOCTb
B0O34yXa B COCyne, eC/Ik pOCa He IMOoABU/1dCh:

a) KOHIEHTPAIUA YMEHbIIN/IdCb, d OTHOCUTEJ/IbHAA B/IA>)KHOCTb YBE/IMUN/IACh

6) M KOHLIeHTpalKs, 1 OTHOCHUTEJ/IbHAA B/IA’KHOCTb YMEHBITH/INCh

B) KOHLEHTPalUd HEe U3MEHW/IdACh, d OTHOCHUTEJ/IbHAS BJ/Ia>KHOCTh YBE/TMUYN/IaCh

8. [TnotHOCTh Bozpl 1ipu Temmeparype 100 °C paBHa 950 Kr/m3, a HauboJIbIIIas TIFIOTHOCTh
BogsHOro napa rpu 100 °C paBna 0,59 kr/m3. Takoe pa3ivuue IJIOTHOCTEN CBA3aHO C TeM,
4To:

a) unicio Mosiekys B 1 M3 mapa MeHblie yem B 1 M3 BOABI

0) Tipu TIepexo/ie MOJIEKYJT U3 KUAKOCTH B TIap YMEHbIIIAeTCsl IHEPTUsl UX B3aUMO/IeHCTBUS
B) MOJIEKY/IbI )KUJIKOCTHU U Tlapa UMEIOT pa3Hble MacChl

9. Ecnu TomuéHbil Mes pa3MelliaTh B Bojie, TO YaCTHUI[bI MeJia OyIyT 00 «BUCETh» B
TOJILIIe BOJbI, He Ocefiasi Ha IHO. JTO siB/ieHUe 0ObSICHSEeTCS TeM, UTo:

a) 3emJisi He IPUTSTUBAET CTO/Tb MeJTKUe YaCTULIbI

6) TemmiepaTypa UYacTHL] MeJia Bblllie TeMriepaTyphl BOZbI

B) UaCTHI[bl MeJia COBepIlatoT OPOYHOBCKOe /IBKEHHE B BOJe

10. CpepHsisi KUHeTHUeCKasl SHeprusi OCTymnaTeIbHOTO JBW)KEHUSI MOJIEeKY/T uziealbHOT 0
rasa IpsiMo TpOTOpLIMOHa/bHa:
a) CpeIHEKBa/IpaTUUHOM CKOPOCTH €ro MOJIeKYJI



0) cpesHeMy KBa/[paTy CKOPOCTU €T0 MOJIEKY/T
B) KBa/IpaTy Cpe/iHeli CKOPDOCTH ero MOJIEKY/T

11. YacTuiipl BelljecTBa HaxXOJSATCS, B CpeiHEM, Ha TaKUX OOJIBIIUX PaCCTOSIHUSIX APYT OT
ApyTa, TIPU KOTOPBIX CUJIbI B3aUMO/IeHCTBHUSI MeX/y HUMU He3HauuTe/IbHbI. B 3ToM
arperaTHOM COCTOSIHWH BeIIeCTBO:

a) XOpOIIO CXKUMAETCs

0) coxpaHsieT Haua/IbHbBIN 00BEM

B) COXpaHsieT CBOIO HauajibHYI0 (hopMy

12. XaO0THYHOCTH TEIJIOBOTO JBMKEHHS] MOJIEKYJI Ta3a B HEOOJILIIIOM COCYy/ie TIPUBOIUT K
TOMY, UTO:

a) ras JiIerko C)KMMaeTcst

6) NIOTHOCTH Ta3a O/[MHAKOBa BO BCeX TOUKAaX 3aHUMaeMOro UM CoCyZia

B) TIPU OXJIXKJIEHWUHW U C)KaTUU T'a3 TIPeBpaIliaeTcsl B )KUKOCTh

13. MovJiekyJibl BelljecTBa:

a) MOTYT Y TIPUTATUBATHCS, U OTTAJIKUBATHCS APYT OT pyra
6) TOBKO OTTa/JIKMBAIOTCS APYT OT ApyTa

B) TOJIBKO TIPUTSATUBAKOTCSA JIPYT K APYTY

14. I1py HeM3MeHHOM TIJIOTHOCTH OJJHOATOMHOI'O HW/lea/lbHOTO ra3a JiaB/ieHre 3TOro rasa
yBeMUUBatoT B 4 pa3a. [Ipy 5ToM cpe/iHeKBaipaTUUHasi CKOPOCTh JIBUKEHUS er0 aTOMOB:
a) yMeHbl1aeTcs B 4 pasa

0) yBesimurBaeTcs B 4 pasa

B) YBeJIMUMBAaeTCs B 2 pa3a

15. Kak u3MeHUTCs [jaB/ieHre pa3peKeHHOro rasa, ecjiv Tpy ero HarpeBaHuu U CKaTUU
abcostoTHasE TeMIiepaTypa ra3a ¥ KOHLeHTpallysl MOJIeKy/l yBe/MuaTcs B 2 pasa:

a) yBeJIMurTCs B 4 pasa

0) yBenmuutcs B 8 pa3

B) HE U3MEHUTCS

16.Kak n3MeHUTCS iaB/leHue pa3speskeHHOro rasa, eC/Iv CPe/IHIOK KUHEeTUUeCKYI0 SHeprur0
TEeIJIOBOTO /IBUYKEHUSI MOJIEKYJI Fa3a YMEHBIIUTh B 2 pa3a U KOHL|EHTPaL[UI0 MOJIEKY
rasa yMeHbIIUTb B 2 pa3a:
a) YMEeHBLIUTCSA B 2 pasa
0) ymeHbLIUTCS B 4 pa3a
B) YBEJIMUMTCSA B 4 pasa

17. Ecnu pgaBiieHUe W/lea/IbHOTO rasa IMpy MOCTOSSHHOW KOHLEHTPAL[MX YBEJIMUU/IOCH B 2
pasa, TO 3TO 3HAUMT, UTO ero abCo/OTHas TemMIieparypa:

a) yMeHbIIMIach B 4 pasa

0) yBenmumiach B 4 pasa

B) YBeJIMUW/Iach B 2 pasa



18. TlnotHOCTh * 0,18 Kr/M3 pu HOpMaJILHOM aTMOC(hepHOM JiaBjeHur U Temneparype 0
°C uMeer:

a) KHUCJIOpOo/]

0) resmii

B) BOJOPO/,

19. I1pu yBesiueHny cpe/iHeli KWHETUUeCKOW SHePTUU TeIJIOBOTO ABMXKEHUsT MOJIeKYJT B 2
pasa abcomoTHas TeMrieparypa:

a) YMeHbIUUTCSA B 4 pasa

6) yBemmuuTcs B 4 pasa

B) YBeJIMUUTCS B 2 pa3a

20. TTpu yBemMueHUM cpeiHeli KBaIpaTUUHOW CKOPOCTH TEIVIOBOTO ABM)XKEHUSI MOJIEKYJT B 2
pasa cpe/iHsIsI KWHeTHUeCKast SHePTUsl TeTJIOBOTO IBM)KEHUST MOJIEKYT:

a) YMeHbIIUTCS B 4 pa3a

0) yBenuuuTcs B 4 pasa

B) YBeJIMUMTCS B 2 pa3a

21. TIpu noHwKeHUH abCOFOTHOM TeMIlepaTyphl UjeabHOTo Ta3a B 1,5 pa3a cpefHss
KUHETHUYeCKasi SHePTUsl TETJIOBOTO ABKEHUS] MOJIEKYT:

a) yMeHbIIMTCA B 1,5 pasa

6) ymeHbIKTCS B 2,25 pa3a

B) yBeanuuTcs B 1,5 pasa

22. Tlpu yBeMueHUM cpeiHeli KUHeTUUeCKOW SHePryuy TeTJIOBOr0 JIBU)KEeHUsI MOJIEKY B 4
pas3a ux cpefiHss KBaJipaTUYHasi CKOPOCTh:

a) yBeJIMUUTCS B 4 pasza

0) yBenuuuTcs B 2 pasa

B) YMeHBIIWTCS B 4 pa3a

23. Ilpu yMeHbllIeHWY Cpe/iHeli KUHeTUUYeCKOUW SHePrUM TerJIOBOTO ABMXKeHUsST MOJIeKYJT B 2
pasa abcomoTHas TeMrieparypa:

a) YBeJIMUUTCS B 4 pasza

6) yBemmuuTcs B 2 pasa

B) YMEHBIIWTCS B 2 pa3a

24. TIpu noHWXKeHUH abCoTIOTHOM TeMIiepaTyphl UleabHOro ra3a B 2 pa3a cpefHsisi
KUHEeTHUYeCKasi SHeprus TerioBOro ABKEeHUS MOJIEKYII:

a) YMeHbIIUTCS B 4 pa3a

0) yMeHBITIUTCS B 2 pa3a

B) YBeJIMUMTCS B 2 pa3a

25. Tlpu yMeHbllIeHWY Cpe/iHel KBaZpaTUUHOM CKOPOCTH TEeIJIOBOTO JBMKEHHSI MOJIEKYJT B
2 pa3a cpefiHsisi KWHETUUYEeCKasi SHePrysl TEMJIOBOTO ABV)KEHUS MOJIEKYJT:



a) yBeJIMUMUTCA B 4 pasa
6) He U3MEeHUTCS
B) YMEHBIIUTCS B 4 pasa

26. ITpu roBbIIIeHNH abCOMIOTHOM TeMIlepaTyphbl HealbHOIO ra3a B 2 pa3a CpeHsIs
KUHETHUYeCKasi SHePrysl TEIJI0OBOr0 ABVKEHUS MOJIEKYT:

a) YMeHbIIUTCA B 2 pa3a

0) yBenmuuTcs B 2 pasa

B) HEe U3MEHUTCS

27. TerioBbIM [IBWKEHUEM YaCTHL] BeIlleCTBa MOYKHO OOBSICHUTB:
a) /laB/leHue ra3a Ha CTeHKY cocyza

0) ruzpocTaTiueckoe aBaeHue XUJKOCTH Ha JHO COCy/a

B) ob6a BapraHTa BepHbI

28. Kak u3MeHHUTCs JaB/ieHHe pa3pe’KeHHOT0 OJHOaTOMHOTO ra3a, ec/id abCo/TtoTHasI
TeMIieparypa ra3a yMeHbIIUTCS B 3 pa3a, a KOHLIeHTPaLus MOJIEKYJ/T YBeJTMUUTCSA B 3 pasa:
a) yMeHbIIUTCA B 4 pa3a

0) yBenmuuTcs B 2 pasa

B) HE U3MEHUTCS

29. CpepnHss KMHeTHYeCKas SHeprusi MoCTyIaTeIbHOr0 TeIJIOBOTO ABMYKEHUS] MOJIEKYJT
pa3pe’XeHHOr o rasa yBe/M4YnIach B 2 pasa, a KOHLIeHTpaLysl ero MOJIeKyJl YMeHbIIUIach B 2
pasa. IIpu aTom faBneHue rasa:

a) He U3MEHU/I0Ch

6) ymMeHbIIMIOCH B 4 pa3a

B) YBEJIMUMJIOCH B 2 pasa

30. AGcoroTHas TeMItepaTypa HeanqbHOIO ra3a B COCy/ie yBeJnumniach B 1,5 pa3a, a
[laBjieHyie BO3pPOC/I0 IPU 3TOM B 4,5 pa3a. Kak n3MeHu1ach KOHLIEHTpAL[Ms MOJIeKYJI ra3a:
a) yMeHbIIM/Iach B 3 pasa

0) yBenmumiach B 3 pasa

B) He U3MEHW/IaCh

Koutponmupyemsie komneteHumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kiroum K Tecram:

BapuaHT 1

Ne Bonpoca 1 (2 |3 |4 |5 |6 (7 |8 |9 (10|11 |12 (13 /14|15 |16 |17 |18 |19 |20

IpaewibHblii ([a (0 (B |a (B |6 |B |a |B |6 |a |6 |a (B |a |06 |B [0 |B |0
0TBeT




Ne Bompoca 21 |22 |23 |24 |25 |26 |27 |28 |29 | 30

IpaBwibHbli (@ |60 (B |0 |B |0 |[a |B |a |0
0TBeT

Kputepuu oLieHKuU:

— «2» BBICTaB/IsAeTCS 00yuUaroieMycs, ecii Habpan MeHee 8 6asnoB;
— «3» BBICTaBJIAETCS 0OyuUaromemycs, 3a 9, 10, 11 6anios;

— «4» BBICTaB/IAETCS O0yUaromemycs, 3a 12, 13, 14, 15, 16 6anos;
— «5» BBICTaBJIsIeTCS 00yUaromemycs, 3a 6osee 17 6anios.

3agaHus /1A caMoCTOsATe/IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/IaI0B, COOOIIEHUH)

VcriapeHue U KOHZeHCALUS.

HachbIeHHbIM 1 HeHaChILLeHHBIN Map Y ero CBOMCTBa.
A6cotoTHast U OTHOCHTe/IbHAsI BIaXKHOCTh BO3ZyXa.
[Tpubops! 7151 oripesiesieHUst BIaKHOCTH BO3AyXa.
Touka pochl.

Kurienue.

3aBUCUMOCTH TeMIlepaTypbl KUIIeHUs OT [aBjIeHus.
Kputnueckoe cocTosiHMe BelljecTsa.

. [leperpeTsblii map 1 ero UCIO/Ib30BaHNeE B TeEXHUKE.
10 XapakTepuCTHKa )XUJKOr0 COCTOSIHUSA BellleCTBa.
11.TToBepXHOCTHBIN C/I0W KUJKOCTH.

12.DHeprus MoBepXHOCTHOIO CJI0S.

13.bv>KHUM TOPSIOK.

14.TIoBepXHOCTHOE HaTs)KeHUe.

15.CmauvBaHue.

16.5BneHus Ha rpaHuLie KUAKOCTU C TBEPAbIM TeJIOM.
17.Kanu/isipHble IB/IeHUS.

18.XapakTepucTrka TBepA0ro COCTOSIHUSA BelljecTBa.
19.Kpucrannivueckve U aMop(QHbIe Tesa.

20.Ynpyrue cBOMCTBa TBepAbIX Tesl. 3aKOH ['yka.
21.MexaHu4ecKue CBOMCTBA TBep/IbIX TeJl.

22 Tlnactuueckas (octatouyHast) gedopMarus.
23.Koa(ppuipeHT TMHeMHOro paciiupeHys.
24.TernoBoe pacIIMpeHre TBePAbIX TeT U KUJKOCTEM.
25.KoadduripenT 06EMHOTO paciivpeHusl.

26.Yuyer paciuvpeHus B TexHuke. [11aBneHue.

27.Y neJjibHas TervioTa IJIaB/IeHUs.
28.Kpucrannmsauus.

29.TlpakTueckoe TIpUMeHeHHe B TIOBCEIHEBHOW >KU3HU (U3NUECKUX 3HAHUU
CBOMCTBAX ra3oB, KUJKOCTeH U TBEPABIX TeJl.

LONDIU R WLNE



Kontponupyemsie komnereHruu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;

Kputepuu oLieHKu:
OTMeTKa «5»

TI0JTHO PaCKpPBITO COZiep>KaHUe MaTepuasia
YeTKO W TIPABWIBLHO JaHbl OTpe/ie/ieHUs] ¥ PacKpbITO CO/iep>KaHUe TIOHATHH, BEpHO
HCTI0/Tb30BaHbl HAyUHbIE TEPMHHBI

IUIs I0Ka3aTe/IbCTBA MCITO/Ib30BaHbl Pa3/IMUHbIE YMEHHS, BbIBOJLI U3 HaOJIIOIeHUMH,
OTTbITOB

OTBET CaMOCTOSITe/IbHBIN, UCII0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OTtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepyKaHre MaTepuasa
B OCHOBHOM IIpaBWIbHO [laHbl OMpejieJieHUs] TIOHSTHUH Y HCII0/b30BaHbl HayuHbIe
TEPMUHBI.

OTBET CaMOCTOSITe/IbHbIN

orpefieJieHUs] TIOHATUM HETOJIHbIe, [OMYyIeHbl He3HauuTe/bHble HapylleH!s
TI0C/IeJOBAaTeTbHOCTA HW3J/IOKeHUsI, HeOOoJIblliie HEeTOUYHOCTH TP MCIIO/Ib30BaHUU
HayUYHbIX TEPMUHOB W/IM B BBIBOJIaX M 0000II[eHUAX

NpaBU/ibHble M UeTKHEe OTBeThl Ha BOIMPOCHI YTOUHSIOIEro XapakTepa (MO3UWLUS
TTOHMMAFOIIH)

OTtmeTKa «3»

YCBOEHO OCHOBHOE CO/iep)KaHue yueOHOro MaTepuasa, HO U3/I0KeHO (hparMeHTapHO,
He BCer/ia Mocae/l0BaTe/IbHO

orpe/ie/ieHUs] MOHATUI HeJJOCTaTOYHO YeTKHe

He UCTO/b30BaHbl B KauecTBe [lOKa3aTe/lbCTBAa BLIBOAbI W 0000ijeHUs U3
HaOJTI0JeHUH, JOTTYIIeHbI OIITMOKY TTPU UX U3/I0KEeHUH

JIOTTyIIIeHbl OIMMOKKM W HETOYHOCTH B HCII0/Ib30BaHWM HAyUYHOM TEepMUHOJIOTHH,
onpeziesieHre MOHSATHUU

NpaBU/IbHble W UYeTKHEe OTBeThbl Ha BOIPOChI HABOASILEr0 W KOHKDPETHU3UPYIOLLEro
xapakrepa (TOo3ULUsI KPUTHK)

OTtmeTKa «2»

OCHOBHOE Cojiep>KaHue yueOHOTro MaTepuasa He pacKphITO

He [aHbl OTBEThI HAa BOMPOCHI HABOASILEr0 U KOHKPETU3HPYIOIIEro Xapakrepa
JoTyIleHbl TpyOble OLIMOKKM B OIpefie/ieHUH TIOHATUM, TP HCTIOJb30BaHUHU
TePMUHOJIOTUM.

JIabopaTopHbIe paboThI

JIaboparopHasi padora Ne 2



OHPEAEHEHI/IE BJ/IAJKHOCTH BO3yXad

Ilesb padoThI
OcBoeHWe MeTO/IOB W3MepeHUst aOCOFOTHONW M OTHOCUTETBHON BJIQ)KHOCTH BO3/yXa,
oripeieJieHHe TOUKH POCHI.

IIpuGophI ¥ MPUHA/IE)KHOCTH
ITcuxpomeTp ABrycTa, aclUpalMOHHBIM TUTpOMeTpP AcCCMaHa, 3JIEKTPOHHBIM JaTUMK
BJIAXKHOCTH, OapoMeTp.

1 OcHoBHBIEe IOHATHA U onpeae/1eHus

ATMoc(epHBIN BO3AYX COJEPXXUT HEKOTOpOe KOIMUeCTBO BO/SIHBIX MAapOB. [ JlaBHBIM
HMCTOYHUKOM BJIQXXKHOCTH BO3/lyXa SIBJISIETCSI WCIapeHWe BOJbl C MOBEPXHOCTU OKEeaHOB,
MOpeH, BOJIOEMOB, BJa)KHOW TIOYBbI W pacTeHWM. BoJsgHOM nap MNepeHOCUTCS BBEPX
TypOY/IeHTHOCTBIO ¥ KOHBEKI[MeH, a TI0 TOPU30HTA/I — BETPOM.

B armoctepe 3emnu B cpeiaHeMm cogepxkurca 1,24*10'° kr BopsHOro rmapa.
CKOHZIeHCUPOBABIIINCh, OH MOT Obl 00Opa3oBaTh C/I0H BOZBI Ha TIOBEPXHOCTH 3eMJTH
tommHoN 2,4 cm. KommuecTBo BoAsHOro mapa ObICTpo yObIBaeT € TOHM>KeHUEM
TemriepaTyphbl. [loaTomy assi atMocdepbl XapaKTepHO YMeHbllleHHe KOJMYecTBa BOZSHOTO
rmapa OT 3KBaTropa K TOIOCaM U OueHb ObICTpoe yMmeHbllleHHe C BbICOTOM. CpezHee
o0BeMHOe cofiepykaHWe BOJSIHOTO Tapa y TOBepXHOCTH 3eMJIA COCTaBJIsieT: y 3KBaTopa —
2,6%, a B monsipHbIX pavioHax — 0,2%. OT moBepxHOCTHM 3eM/IM [0 BBICOTHI 1,5-2 KM
CpeiHee COJiep>KaHWe BOJSIHOTO Tapa YMeHbIaeTCs B/Boe. BbIlle BO3AyX CTaHOBUTCS
OueHb CyXou. JIuiib u3peiKa, Ha BbICOTax 17-82 KM o00pa3yloTcs IepJaMyTpOBbIe
(ctpaTocdepHbie) 006/aka, UTO CBU/IeTENHCTBYET O HA/JIMUWK HACHIIMIAIOIIEN BIaXXHOCTU
BO3/lyXa.

[Toy BAMSIHWMEM pa3/MUHBIX TIPOLIECCOB BOJSHOW Tap KOHJeHcUpyeTcs, obpa3sys
obnaka, TyMaHbl, OCaJIKW ¥ Ha3eMHble THAPOMETeOpbl: pocy, WHell u T.n. Pa3oBbie
nepexofibl BOAbl B aTMOc(epe COMPOBOXKJAIOTCS BblJe/leHUeM WX TIOTJIOLeHWeM Terla,
T03TOMY UM TipujaeTcsi 6osbiiioe 3HaueHHe B YHepreTHKe U TePMOJWHAMHKe aTMOC(hepBhl.
BopsiHOli Tlap uMeeT CIOCOOHOCTb K TIOTJIOLEHHIO 3JIEKTPOMArHUTHOTO W3/TyueHusl B
WHGPAKpacHOM Juara3oHe 4acTtoT. Hanbosiee MHTeHCHBHOe TIOT/IOIeHWe TIPUXOJUTCS Ha
JJIMHBI BOJIH A= 5,5+7,0 MKM U A>17 MKM. [103TOMY B/Ia)KHOCTb BO3/lyXa CUJIbHO BJIMSET Ha
TeryioBoi 6asaHc aTMocdepshl.

Paccmompum ocHogHble onpeodesieHust.

[Tap, HaxoAAIIUICS B IMHAMHUYECKOM PaBHOBECHUU CO CBOEM XKUJKOCTbIO, Ha3bIBAeTCs
HAChIWAWUM WIA HAChIWeEHHbM. [luHamuueckoe pdeHogecue — 3TO COCTOSTHHEe TpU
KOTOPOM UHWCJO0 MOJEKYJ, BbUIETAIOIIUX W3 JKUAKOCTH, PABHO YMCIYy MOJIEKYI,
BO3Bpalawiuxcs obpatHo. Eciv guHamMudeckoe paBHOBecue He cCoO/tofiaeTcss — map
SIBJISIETCS] HEHACbIUJeHHbIM.

Macca BOASIHOTO Iapa, cojeprkaierocs B 1 M Bo3zyxa, Ha3bIBAeTCA A6COMOMHOI
gnaxcHocmbio. C TIOBBIIIIEHWEM aOCOJIIOTHOM BJ/IQXKHOCTH Tapbl BOABI Bce Oosbliie
TIPUO/TKAIOTCA K COCTOSIHUIO —HACBHIIAIOIEro mapa. MakcumaabHol — abconomHoll




8/1AHCHOCMbIO TIPH [JAHHOM TemIiepaType siB/IsIeTCSl MacCa HaCBIIIAIero BOASHOrO Mapa B
1 m° Bo3yxa.

[Tap He sBJSIeTCS ra30M B CTPOrOM CMBIC/Ie 3TOr0 CjioBa. I'a3 — 9TO arperaTHoe
COCTOSIHME BeILeCTBA TPM JaHHBIX TeMmrepaType W JaBjeHud. [lap ke He SB/ISeTCs
arperatHbIM COCTOSIHMEM BeIl[eCTBA, IIOTOMY UTO arperaTHbIM COCTOSIHUEM BEIeCTBa IpH
JaHHBIX TeMIlepaType W JaBJeHHH SB/ISAETCA JKUAKOE COCTOsSHMEe. B CBA3M C 3TuUM
TIOBe/[eHre Tapa OT/IMYaeTCsl OT T0BeIeH st Tasa. B rpyOom mpub/myKeHrH ra30Bbie 3aKOHBI
MOTYT OBITh IPUMEHHMbI K HEHACBII|EeHHBEIM TapaM. [109TOMy /it ONMCAHUS COCTOSTHMS
BOZISTHOTO T1apa B aTMoCGepe 00bIYHO UCITOB3YIOT ypaBHeHue KareipoHa—MeHzeneesa:

m

PV = u (1)
3nech, £ — nmapuuanbHOe aBieHue (pryFOCTBSQBZ)-,Z[HHbIX napoB, V — o6beM, 3aHMMaeMblit
1apoMm, m — ero Macca, ,,— MOJISIPHast Macca, R — yHUBepcaslbHast ra30Bast NOCTOsHHAs, T —
abcomoTHasE TeMrieparypa.
IlapyuanbHoe Ode/neHue — 4YacTb OOINero /aB/ieHUs, OTHOCAIIAsICI K OJHOMY U3
KOMIIOHEHTOB Ta30BOM CMeCH. MaremMaTUyeCcKM OHO PpaBHO [IaBJIeHHIO, KOTOpOe Ta3
OKa3bIBaJl Obl B OTCYTCTBUM JPYTMX KOMITOHEHTOB ra30BOM CMeCH.
ITpu oAMHAKOBOI TemriepaType OTHOIIeHHe aOCOFOTHBIX BIaKHOCTEN B [IBYX Pa3/IMUHBIX
COCTOSIHUSIX UMEET BU/I:

b

e p: ¥ p2 — IVIOTHOCTh BOJSTHBIX TIAPOB B IBYX Pa3/IMYHbIX COCTOSHUSIX.
W3 (2) cnepyeT, uTo Mepoii abCOJTFOTHOM BIa)KHOCTA MOXKeT OBbITh BeJTMUMHA MaplialbHOTO
JaBJieHUs1 BOJSIHBIX MapoB B aTMocdepe. [To3ToMy 00BIYHO abcoat0mHOU 61aHCHOCMbIO
MIPUHATO Ha3bIBaTh YIIPYTOCTh BOJSHOTO Tlapa M BbIpa)KaTh €e B MUUTUMETPAaX PTYTHOTO
cronba. B cucreme CU 3Ta BenmurHa uamepsietcs B [Tackansix.

OmHocume/IbHOU _81A¥CHOCMbI) HA3bIBAeTCs OTHOLIeHWe abconomHoll e1axcHoCmu K
MakcumaabHoll abcoaomHoll e1adcHOCmu TIDU JIaHHOW TeMriepaType, BbIpDaKeHHOE B
npotieHTax. OHa orpeiensieTCsi BbIpaKeHUeM:

N 3)
P (cyx)
#100% ,

rge P — ympyrocte BOASHBIX TapoB Ip¥ Temmeparype t, P @Y — ympyrocts mnapos,
HaChIIAOIIUX BO3/lyX MPU TOM >Ke TemrepaType (TemriepaType CyXOro TepMOMETpaA).
dusuuecku, P unicsieHHO paBHa abCOJIFOTHOM BIa)KHOCTH BO3JyXa.

OTHOCHUTeIbHAas B/IAXKHOCTb XapaKTepusyeT CTelleHb HAChILeHUs BO34yXa BOZASHBIM
I1IapOM.

Temneparypy t,, MpX KOTOPOU BOJASHOW Iap CTaHOBUTCSI HACBILLIEHHBIM, Ha3bIBalOT
moukolU pocbl. [Ipy oxnaxxaeHny Bo3Ayxa /10 TOUKU POChl HAUMHAeTCsl KOH/IeHCallys MTapoB:
IIOSIBJISIeTCSl TyMaH, BblllafiaeT poca. Touka pochkl XapakTepusyeT B/IaKHOCTb BO3[yXa, TaK
KaK OHa I103BOJIsIeT OIlpe/ie/IUTh apliajbHOe JaBjieHWe BOASHOIO Ilapa U OTHOCUTE/IbHYIO
BJI&)KHOCTb.

n_bh @




B/aXKHOCTb BO3[yXa H3MEpSEeTCS C TOMOIbK TUrpoMeTpoB (rped. O ypog —
BJIQXKHBINA) U TICUXPOMETPOB (VLOTPOG — X0MOoAHBIN). CyIlecTBYIOT AUCTAHIJMOHHBIE METO/IbI
oripeJie/ieHUs] BJIQ)KHOCTM BO3/JyXa, MCIOJb3YIOIIUe Jla3epHble U paJuoOMeTpUuecKue
npuOOpbl. OTU MeTOAbl TIO3BOJISIOT TIPOU3BOJAWTL H3MepeHHsi ¢ Oopra camosieTa u
MEeTeOpOJIOTUYECKUX CITyTHUKOB 3eM/M. B JMCTaHLIMOHHBIX TICUXPOMETPAaX UCMOJIb3YHTCS
TEDMOMETPbI  COTIPOTHBJIEHWs,  TEePMUCTOpPbI,  TepMmomapbl. B OpeHOyprckom
roCcyZlapCTBeHHOM yHUBepcuTeTe B «VIHCTUTyTe MHUKDO- U HAHOTEXHOJIOTUM» BeLyTCs
WCC/Ie[JOBaHUS MO CO3/JaHUI0 OUeHb TOYHOTO JaTYMKa BJIA)KHOCTU. [laTUMK OCHOBaH Ha
OITHUYeCKUX CBOMCTBaxX MosieKyn [JHK, criocOOHBIX TOT/IoIaTh BO/STHBIE TIaphl B BO3ZYXe.
PaccMoTpuMm Knaccuyeckue MeTo/Ibl Orpe/ieieHHs BJIaKHOCTH BO3/JyXa.

2 OnpepiesieHNe OTHOCUTE/ILHOM B/IA)KHOCTH C MIOMOIbI0 ICUXPOMETPOB

ITcuxpomemp Agzycma COCTOUT U3 JBYX TEPMOMETPOB, TOMEIIIEHHbIX Ha OJHOM IIUTKE.
Ba/yIoOHYMK OZHOTO W3 TEepMOMETPOB O0OBsi3aH 0aTHCTOM, KOHEI| KOTOPOTO TIOTPY>KEH B
CTakaHUMK C Bozioi. Cyxoil TepMOMeTp IOKa3biBaeT KOMHATHYIO TeMIIepaTypy.

bnarogapst ucriapeHu0 BozAbl ¢ OaTmcTa, obseraroriero 0Oa/UIOHUMK, TaK Ha3bIBAEMOTO
«BJIXKHOTO TEPMOMeETpa», TIOC/Ae[HWN TIOKa3biBaeT TemriepaTypy Oosiee HU3KYIO, UeM
cocelHUM Cyxoi TepmoMeTp. Uem MeHbIIle B/IaKHOCTb OKPYJKalOI[eTO BO3[yXa, TeM
WHTeHCHBHee HCIapeHde W TeM HIDKe II0Ka3aHWe BIaKHOrOo TepmoMeTpa. OTMETKH T0
JBYM TepMOMETpaM /Ial0T Pa3HOCTh TeMIIepaTyp, KOTopas M XapaKTepu3yeT BIa)KHOCTb
BO3zyxa. [lsisi oripe/iesieHUs1 OTHOCHUTE/IbHOUM BJIaXKHOCTH BO3ZyXa TOJIb3YIOTCS TabivijaMu
TICUXPOMEeTPUUECKOM pa3HOCTH. [1o pa3HOCTH TTOKa3aHUH CYyXOro U BJIaXKHOTO TEPMOMETPOB
OTBICKHBAIOT UCKOMOe 3HaueHue f. 3Hast OTHOCUTE/IbHYIO BJIA)KHOCTh, MOXKHO OMpeZe/TUTh U
abcosroTHY0. [1py N3BECTHOM OTHOCUTETBFHOMN BIXKHOCTH aOCO/MIOTHAS BIaKHOCTh paBHa:

F-PL . (4)
100

3nauenue P @Y Haxogdr ro Tabauie 3HaueHUIRGIprIoKeHuye 1).
f

P=

AcnupayuoHHbll ncuxpomemp ACCMAHA COCTOWT U3 [iByX TEPMOMETPOB, YKpeIlJIeHHbIX Ha
OJJHOM IIITaTHBe. ba/lyIOHYMK OIHOTO K3 TepMOMETPOB 00BsI3aH OAaTHCTOM, KOHEI] KOTOPOTro
MOTPy>keH B CTAaKaHYMK C BOJOM. B BepxHel 4YacTM IUTaTHBa WMEETCS BEHTHUJISITOD,
MPUBOJVMbBIM BO BpallleHMe YaCOBbIM MEXaHU3MOM, KOTOPBIM 3aBOAMUTCS K/IHOUOM, MpPU
yCTaHOBUBIIIEMCS pekhMe UcrnapeHusi. Korja Temrieparypa BAa)KHOTO TepMOMeETpa TOXe
YCTaHOBUTCS, TIpUXO/, Tersia Q; U3BHe Oy/ieT paBeH pacxoAy Teria Q. Ha UCTlapeHHe BObI
C TIOBEPXHOCTH TepmoMeTpa. Torga rno 3akoHy HetoToHa-PuxmaHa rmeem:

Q=a t-t - (5)

. S,
rie (t — t) — HabO/ogaeMasi pa3HOCTb TeMriepaTtyp, Si — ITIOBEPXHOCTb Oa/lIoHUMKa
TepMoMeTpa (B/Ia)KHOT0), & — KO3(HIMEeHT MPOIopLiMOHaIbHOCTH.

CKOpOCTb  HCHapeHusi BOJbI C OXJI&KJAlollled  MOBePXHOCTH BJIQXKHOT'O
TepMoMeTpa (Macca BO/Ibl, UCTIAPSIOIIAsICS B eIMHULYY BDEMEHH)
5 P ;Bﬂa)K —P
M~ ——r ,(6)
2 P

arm



rae S; — TJIOMIa/b MCHapsolleld TOBepXHOCTH, P — yrmpyroctb mapoB, HaxXO/sIIUXCS B
Bo3ayxe, P ™9 _ ynpyrocTh HacCHIIEHHLIX [APOB TP TEMIIepaType B/IaKHOIO
TepMOMeTpa, Pumy — aTMOC(epHOe faByieHue.
Broas ko3dduiieHT MponopioHanbHOCTH Kk, uMeeM
/(' P H()Bﬂa)K_P . (7)
M= 5
> P

atm

k 15 e
Q_M.1= /12};”, P(8)

arm

Pacxo/ sHepruy Ha UCTlapeHue:

rge A— yAenbHas TemsioTa  MCHapeHws..
IlpupaBHuBas Q; K Q; momyuum: ~ P=P"* -4 .P__ -, (9)
t

1

1S, P..

7& 5 P(Bﬂa)/()_P
A* =/< =4 (10)

t_
4L



3mech A" — MOCTOsAIHHAS, KOTOPasi B 3HAUUTE/ILHON Mepe 3aBUCUT OT CKOPOCTHU JIBMKEHMS
BO3/lyXa U MO3TOMY [IJIsl BCSIKOTO TICUXPOMeTpa OTipe/iesisieTCsl OT/ie/TbHO.

BreipakeHre (9) HOCHUT Ha3BaHHMe IICUXPOMeTPHUYeCKOW (opmysibl. OOBIUHO BJIa)KHBIM
TePMOMETP TOKPHIT 6aTHCTOM TaK, YTOOBI MOYKHO ObLTIO cuuTath S;=S,. Torga

A=% (11
= ﬂ()

B Takom ciyuae BaBI/ICI/ﬁ/[OCTb KoadduimeHTa A OT CKOpoCcTH 0OTeKaHHs BO3AyXOM

pe3epByapoB TEPMOMETPOB IIpe/ICTaB/IeHA HAa pUCYHKE.
A Ll
0,001300

0,00200
0.00f00

0,001000
0,000900
0,000B0D

0,000700 =

1} 1 2 3 4
u feew

PrcyHOK 1 — 3aBUCUMOCTh BeJIMUMHBI A OT CKOPOCTH TTPOXO’KEHHS BO3IyXa
yepe3 npubop

CKOpOCTb BO3/IYIIIHOTO TTOTOKA, CO3,aBaeMOro MPYKUHHBIM aClIMpPaToOpoM (BeHTHU/ISITOPOM),
o0bIYHO cocTaBsieT (2-2,5) m/c.

[Tpu momoIIM K/IOUa 3aBOAST YaCcOBOWM MeXaHH3M [0 Tipefiesia M TIOC/e YCTaHOBJIEHUS
mpoljecca WCIapeHusl OTCUYUTHIBAIOT TemrepaTypy Ha o06oux TepmoMeTrpax (t u t).
Bemuuunel P, GepyT u3 mncuxomerpudeckux Tabmuil. Pgm,. orpezesnsior mo Oapometpy.
3HaueHre A paccuuTbiBaetcs 1o ¢opmyne (10). [ns onpefesnenvs A BemuuuHy P cienyet
B3SITh U3 JJaHHBIX NU3MEePeHU TICHXPOMEeTPOM ABrycCTa.

AcnupayuoHHblili ncuxpomemp Accmava MB-4M

Pabota nicuxpomeTtpa AccMaHa MB-4M ocHOBaHa Ha 3aBUCUMOCTU PAa3HOCTU TeMIIepaTyp
CyXOro U CMOUEHHOIO TeEPMOMETPOB OT BJIaKHOCTH OKpY’Karollero Bo3ayxa. [lcuxpomeTp
COCTOMT W3 [IBYX OJMHAKOBBIX PTYTHBIX TEPMOMETPOB, 3aKpEIIEHHbIX B CreluaJbHOU
orpaBe, W acnMpalMoOHHOW royioBKU. OmpaBa TipefcTaBisier coboii  TpPyOKYy,
pa3BavBarOIIYIOCSI KHU3Y, C 3alIUTHOM TIeHKOW. K HIDKHelH pa3[BO€HHOM YacTH TPYOKHU C
TOMOIIIbI0  TIJIACTMACCOBLIX ~ BTYJIOK TIDUKDeIIeHbl /iBa TMaTpyOKa, SIBSIOIIUXCS
pa/IMal[MOHHON 3aIlUTOl pe3epByapoOB TePMOMETPOB. BepxHMil KoHel| TPyOKH COeAHEH C
acryMpaTopoM. AcCrnMpalMOHHast TOJI0BKA COCTOUT M3 3aBOJHOI0 MeXaHW3Ma U BeHTUJISITOPA,



KOTOpble 3aKpbIThl KO/nakoM. [IpykuHa 3aBOJHOrO MexaHu3Ma IcuxpomeTrpa AccMaHa
MB-4M 3aBoguTcs KatouoM. [1pu BpalljeHuM BeHTU/IATOPA, B IPUOOp BCachbiBaeTCsi BO3AYX,
KOTOPBbIM 00TeKaeT pe3epByapbl TEPMOMETPOB U MIPOXOAUT T10 BO3AYyXOIPOBOAHOMN TPyOKe K
BEHTW/ISITOPY M BbIOpachiBaeTCsl Hapy)Ky uepe3 Mpopesu B aclypaTopHoi ronoBke. Cyxoi
TepMoMeTp OyzleT TOKa3biBaTh TeMIlepaTypy BO3/yXa, a T[IOKa3aHUsi CMOYEHHOTrO
TepMOoMeTpa OyZyT MeHbllle W3-3a OXJIaXKAEHUs, BbI3BAHHOTO HCIMapeHUeM BOJbI C
MoBepxHOCTH Oarvcra obneratoijero 0a/uioHUMK TepmoMeTrpa. [l  ompejesieHus
BJI&)KHOCTYM II0 [IOKa3aHUsIM CyYXOro0 U  BJIQ&KHOTO TEpPMOMETPOB  MCIIOJ/IB3YIOT
TICUXPOMETPHUYECKHE TabJTHIIBI.

[nsi  omnpepeneHvss abCOMIOTHOM B/IAXXKHOCTU HEOOXOAMMO WCII0/Ib30BaTh 3HAUeHUst
aTMocgepHOro AaByieHusi, KOTOpoe u3MepsieTcsi 6apoMeTpoM.

Bapomemp-anepouo

bapomeTp sBisieTcs NpUOOPOM HETIPEpLIBHOTO JIeMCTBUSA, TIpefiHa3HAUeHHbIM  [I7Ist
OpPUEeHTUPOBAHHBIX HabJMIO/IeHN B TIOMeIleHUsIX 32 U3MeHeHreM aTMOC(epHOTo /laBieHust
B reorpauueckyx paliOHax, pacriojio)keHHbIX He Bbille 300 MeTpOB HaJi yPOBHEM MOpPSI.
bapomeTp mpezcTraBiisieT co00i MeXaHWUYECKWM CTPeJIOUHbINA TMprOop, paboTarommii OT
BO3/IeHiCTBUSI aTMOC(EPHOr0 [laB/ieHHsI Ha aHepOWAHbIM UYBCTBUTEIbHBIA 3/eMeHT. B
KOHCTPYKI[MK OapomeTpa IpefyCMOTPeH OHMMeTa/uTMueCcKUi (COCTOSIUNA W3 3 MeTaslioB)
CTPEJIOYHBbIM TEepPMOMETD, HW3MEDSIIOIIUU TeMrepaTypy Bo3Ayxa. [luara3oH W3MepeHuu
nasnenus ot 695 no 805 mm. pr. cT. (oT 0,927 no 0,1073 MIla).

5151 onipefiesieHrs1 XapakTepa U3MeHeHUs [aBieHUs (PUKCUPYIOLIAsCs 30JI0TUCTasl CTpesKa
coBMeliaeTcsi (MpU TIOMOIIM DPYYKH, pAacloOIO)KeHHOW Ha CTpejike OapomeTpa) cC
MOKa3bIBAKOIle YepHOM CTpenkou. [laHHOe MAelcTBUe CcjeflyeT BBINOIHATh TOMBKO C
paspellieHUs perojaBarterisi Ui UHXeHepa jabopartopuu!

DNeKMPOHHbIU 0AMUUK 81AHCHOCMU U memMnepamypbl

ONeKTPOHHBIM [AaTUMK BIQKHOCTM W TeMIlepaTypbl BBINOJTHEH Ha OCHOBe LM(POBOro
naturka DHT11. DHT11 - 3To timdpoBoi JaTUMK BAaXKHOCTH U TeMIlepaTyphbl, COCTOSILIAM
M3 TePMHUCTOpPA ¥ eMKOCTHOTO JlaTuMKa BJAaXKHOCTH. Takxke AaTuuK cofiep>KuT B cebe ALIIT
IJisi TIpeoOpa30oBaHysl aHA/IOTOBBIX 3HAUeHUN BAYKHOCTU W TemriepaTypbl. st paboThI €
naturkoM DHT11 ucnonb3yercs Arduino 6ubmioreka DHT. [ TouHOCTU OmipefiesieHus
OTHOCHUTE/TbHOU B/IaKHOCTH BO3/lyXa, MOKa3aHus MpruOopa HeoOX0AMMO CHUMATh, KOT/la OH
npopabotan He MeHee 10 MuHYT. UTOOBI BBIK/IIOUNTEL 3/IEKTPOHHBIN AATUHK BJIAXKHOCTH
JIOCTaTOUHO BBITALLUTh €r0 BUJIKY U3 JIEKTPUUYECKOU CETH.

1 ITopsjoK BbINIOTHEHHUS PAdOTHI

Yacts 1. OrnpegeneHue OTHOCUTEIbHOW U abCo/TFOTHOM BJI&YKHOCTH
BO3/yXa C MOMOLI[bIO TICUXpOMeTpa ABIycTa

Hauepture Tabmmiy 1
Tabsmiia 1 — 3HaueHws], TTIOMyUeHHbIe C TIOMOIIBIO TICHXpOMeTpa ABTycTa



tcyx, °C tenasxc, °C [, % (cyx) P, I1a D, Ke/M’
P, , I1a

Ornpeziesivite TeMnepaTypy CyXOro tex ¥ BJIXKHOTO tea TEPMOMeTpa. I10Ka3aHus 3aHecuTe B
Tabmuily 1. TeMriepaTypy OKPYTJISITe [IO LIe/IbIX UYHCe.

Wcmnonb3ysi  MCUXOMeTPUUeCKyro Tabiuily, pacriofioKeHHYH) Ha CTeHJe, Haiaure
OTHOCUTE/IbHYI0 BI@KHOCTB f. [IJi 9TOro paccuvraite pa3HOCTh TeMIepaTyp BAaKHOTO U
CYXOT'0 TEPMOMETPOB (toyx - taian). [I0Ka3aHUsI 3aHeCHTe B TaOmMITY 1.

Vcrnonis3ys MpUioKeHre A, HaluTe JaB/eHye HACKIIeHHbIX mapoB P, @Y

7151 TeMITepaTypbl Cyxoro TepMoMetpa. [Toka3aHus 3aHecuTte B Tabumily 1.

. Vicnione3ys hopmyny (4) paccunrtaiite abCOMOTHYIO B/IaAXKHOCThL Bo3ayxa P, I1a. [Toka3aHus
3aHecuTe B TabuIy 1.

. PaccuwraiiTe abCOMIOTHYIO BI@XHOCTb BO3fAyxa p B Kr/M’. [lnst storo u3 ypaBHeHus (1)
BbIpa3UTe IJIOTHOCTh:

paE Pu_ P

= = 5= .

V.7, T R
rae Ry = 461,5 [Ix/(kr-K) — yHuBepcanbHas raZoBasi IOCTOSTHHES [1J1s1 BOASHOTO T1apa;
Teyx = toyx + 273,15 — TeMriepatypa CyXoro TepMoMeTpa (B KeJTlbBUHAX).

YacTts 2. Ornpegenenue OTHOCHUTE/TbHOU W abcosoTHOM BJI&KHOCTHU
BO3/lyXa C MOMOLIBI0 IicuxpoMerpa Accmana MB-4M

. Haueptute Tabnumiry 2

Tabnuiia 2 — 3HaueHws1, TIOJTyYeHHBIE C TIOMOIIbIO IIcuxpoMeTrpa Accmana MB-4M

tcyx, °C tenaxc, |, % |(enaic) P.w, [Ia [P, [Ta |, ke/M°
°C P, , Ia

OmpesiesiuTe TemriepaTypy CyXOro TepMOMeTpa t.. IloKa3aHWs 3aHecuTe B Tabmmily 2.

TeMriepatypy OKpPyIJ/IsiiTe [0 LieJIbIX YUCEI.

[Tepes BbIMO/IHEHWEM [JJaHHOW YacTH JlabopaTopHOW paboThl, YTOUHHTE y HWH)KeHepa

naboparopyy WM TIperiofiaBaresisi, TOTOBA JiM yCTaHOBKA K TIPOBeJeHHI0 1ab0opaTOpHBIX

ncciegoBaHuii. Korga maboparopHasi yctaHOBKa rotoBa K paboTe, 3aBeuTe TIPYKUHHBIN

MeXaHW3M BEHTW/ISTOpa C MOMOLIbI0 Katoua (rmoutu Ao mpegena). OxXupanuTe OCTaHOBKU

BEHTUJ/IAATOPA.

. Korga BeHTUIATOP OCTaHOBWIICS, OIpefeuTe TeMIlepaTypy B/I&KHOI'O TEPMOMETPA leiaxc-

[Toka3zaHue 3aHecuTe B Tabuily 2. TemrepaTypy OKpyIJIsiATe /10 Lie/IbIX YKCeTl.

. Wcnonb3ysi rpaduk U3  TIpuIoXeHus b, ompezaenuTe BeJIMUMHY  OTHOCUTEBHOM

BIa)KHOCTH Bo3yxa. [Toka3aHue 3aHecuTe B Tabumily 2.

. Onpenenute BeMuMHY aTMOCGhEPHOTrO JlaB/ieHUsl B TlaCKassx, UCMOb3ysi 6bapometp (760
MM. pT. cT. = 101 325 ITa).



W=

. MCHOJ’IBBYH TMpUJIOXKEeHHe 1, HHIZ,EI;HTE AaBJIEHWE HAaCBIIEHHBIX IIdPOB [JII TeMIIEPATYPHI

B/IaXHOTO P, " Tepmometpa. [TokasaHus 3aHecuTe B Tabiuily 2.
[Tpeobpa3ysi ¢opmynbl (9) u (11), moayuum dopmMyny s abCO/MOTHONW BIa)KHOCTH
BO3/lyXa B MacKasix:

P=P /> _AP__ t -t -(13)

arm BJ/1a

B panHol 1abopaTopHOil paboTe Ko3(hdULMeHT A NpUHKMaeT 8HaueHue pasHoe 6,62-10
°C. INoka3anue 3aHecuTe B TabmMly 2.

. PaccuuraiiTe aOCOMIOTHYIO B/IKHOCTH BO37yXa p B Kr/M® C MOMOIIL0 (Gopmysl (12).

[TokasaHue 3aHecuTe B TabmuLyy 2.

Yactp 3. OHpE,Z[E]IEHI/Ie OTHOCHUTE/IbHON BIa)KHOCTU B0O34yXa C IIOMOILIBH 3JIEKTPOHHOT'O
AdTUMKad BJ/Ia>KHOCTHU

BktourTe 3/1€KTPOHHBIN JaTUMK BIa’KHOCTU.

OrnpefienTe 3HaUeHWe OTHOCUTE/IbHOW BI&XKHOCTU BO3/yXa.

715 paboThI C 3/7IeKTPOHHBIM AATUYMKOM BIaKHOCTA HE0OX0JUMO BK/TFOUUTH BUIKY AaTUMKa
B 3/IeKTPUUECKYI0 ceTb. Ha 3KpaHe aAucIiiess BLICBeTATCS ABa cooOirjeHus. IlpuBesem
TIpUMep COOOBIIeHMIA:

Temperature: 28 C — 03HauaeT, 4To TemMIieparypa B IloMellleHur cocTasJsieT 28 °C;
Humidity: 18% — 03HauaeT, UTO OTHOCUTe/IbHasi BJIa)KHOCTb B MOMeIlleHUuM cocTaB/isieT 18
%.

BbIK/IHOUMTE 371€KTPOHHBIN JATUUK BJIA)KHOCTH.

Yacte 4. CpaBHUTE/bHBIM aHa/MW3 BEeJIMUMH OTHOCUTE/NHLHOW W abCO/IFOTHOM BIaXKHOCTH
BO3/yXa

[lnsg  CpaBHUTE/NLHOTO aHaiu3a 3HAaueHUWW OTHOCUTENbHOW BJI&KHOCTU  BO3AYXa,
TIOJTyUeHHBIX C TIOMOIIbIO Pa3HbIX TIPUOOPOB, HEOOXOANMO HaHECTH TOyUeHHbIe 3HauUeHUst
Ha UHKCIOBYK) OChb C y4YeTOM [IOBepUTENIbHOTO HWHTepBasna. [Iasi Tpex MCIoJib3yeMbIX
NprOOPOB M3BECTHBI 3HAUEHHsI abCOFOTHON OMMOKU OTHOCHTETbHOMN BIAa)KHOCTU BO3/yXa,
MoJiy4aemMoi B pe3y/bTaTe 3KcrepumMeHToB. OHU COCTaBJISIIOT:

nnsi ncuxpomempa Agzycma Af = 7%
IUIs dchupayuoHHo20 ncuxpomempa Accmata Af = 6%
IUTSE 31eKMpPOHHO20 damuuka eaaxcHocmu Af = 5%

Pe3ynbTHpylollee 3HaueHWE OTHOCHUTENBHOM B@KHOCTH BO3/yXa IIOJIyduM Ha
TepeceueHnH JJOBepUTEbHBIX HHTEPBAJIOB /ISl TPEX IMPHUOOPOB.

B ciiyuae ecsii oBepuTeibHBIE MHTEPBA/bI HE TI€PeCceKaroTCsl, pe3y/IbTUPYIolee 3HaUeHHe
OTHOCHTE/IbHOW BI)KHOCTH BO3ZlyXa HaXOAWM KakK cpejiHee apu(MeTHUecKoe IMOKa3aHUH
OT Tpex MpruOOopOoB.



PesynbTUpylolllee 3HaueHWe abCOMIOTHOM B/IQXKHOCTA BO3/yXa HAMTH Kak CpeJHee
apudMeTUUeCcKoe [/s1 3HaueHWH, IOJyUYeHHBbIX C TIOMOIIbI0 TMCUXpoMeTpa ABrycTa U
aCMUPALMOHHOI O TIcuxpoMeTpa AccMaHa.

IIpumep:

[IycTh, B pe3ynbTaTe HW3MePEeHWM OTHOCUTETbHOM BJI&XXKHOCTU BO3[yXa, ICUXPOMETP
ABrycra ornpejenu ero paBHbIM [ = 35%, acripaljuoHHbIM ricuxpoMeTp AccMmasa f = 31%,
a 3/IeKTPOHHBIN JaTUMK BAXKHOCTH [ = 29 %. HaHecem 3TU 3HaueHHs Ha YUCJIOBYIO OCh C
yUeTOM BeJINUMHbBI abCOMIOTHOM OIMOKYU (PUCYHOK 2):

4Ly LY -

9" 7 31 35 £ %

PricyHOK 2 — CpaBHUTe/IbHBIM aHa/M3 BeJTMUMH OTHOCUTE/TbHOU B/IAXKHOCTH BO3/IyXa
V3 monyueHHOrO pPHUCYHKA BW/HO, UTO 3HaueHHWEe OTHOCHUTE/IbHOW BAKHOCTH BO3ZyXa
cocrtassisiet f = 31+3%.

Yacts 5*. OnpesesneHye 3HaUeHUsI TOYKU POCHI B [TIOMeLLleHUU

Vcrionb3yss BeMUWMHY OTHOCHUTE/ILHOM BJIAXKHOCTH BO3/yXa, MOMYYEHHYH B uacTu 4,
OIpeJie/IuTe TOUYKYy POChI B IIOMelljeHMd. [T 3TOr0 BOCIO/Ib3yiTeCh Tabiuieii B
NPUIOKeHUH B, MpW 3TOM MCIIO/NB3YiTe CpefHee 3HAaueHWe OTHOCHTEIbHOM BIa)KHOCTH
Bo3Ayxa (OKPyr/isii B OOJBIIYIO CTOPOHY) M IIOKa3aHWe TePMOMETpa B 3/I€KTPOHHOM
JaTUrKe BJIaXKHOCTH.

3anuiiMTe BLIBOJ, 110 BCel 1ab0paTOpHOI paboTe.



N

B c/iyyae JIMCTAHIIMOHHOI0 00VUeHUs] HeoOXOAUMO BBITIO/THUTh
BUDTYaJIbHYIO J1a00PATOPHYIO PabOTy.

BupmyanbHbiii IIcuxpomemp Agaycma

[ns  BeIMonHeHuss  jabopaTopHoM  paboThl  MepelinuTe Ha  JAHHBIA  CaWT:
http://mediadidaktika.ru/mod/page/view.php?id=1144

[Tepen, BaMu pacrioyiokeH CTeHZ, KOTOPbIM COCTOMT W3 [IByX TePMOMETPOB (CyXOro u
BJIQXKHOT0), TTyJ/IbTa yTpaBeHUs U TICHXPOMeTPHUUeCKo Tab/uibl (PUCYHOK 3).

Cyxoii TepmomeTtp | | BAGXHbIN TEDMOMETP HabniwogeHue 32 oxnaxgeHnem Bogb!
=23 sl e npu ee UcnapeHun U onpegeneHue

l°C

100 —

BNaXHOCTWU BO3AyXa

o
0

(=]
=

Tlowasarmin PaimocTn ¥ il cyxere W o TepManeTpa, “C
e[ a2 s]a]s[s] 2]s]>
MeTpa, “C OTHOCHTE AR RIEEHOCT, %0
15 100 92 [ 80 [ 71 [ 61 | 52 [ 44 [ 36 [27] 20
16 100 90 | 81 | 71 | 62 | 54 | 45 | 37 |30 22
17 100 | 90 | 81 | 72 | 64 | 55 | 47 | 39 | 32 | 24
18 100 | 91 | 82 | 73 | 65 | 56 | 49 | 41 | 34 | 27
19 100 o1 | 82 | 74 | 65 | 58 | s0 | 43 |35 29
20 100 | 91 | 83 | 74 | 66 | 59 | 51 | 44 | 37 | 30
21 100 | 91 | 83 | 75 | 67 | 60 | 52 | 46 | 39 | 32
22 100 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34
23 100 92 | 84 | 76 | 69 [ 61 | 55 | 48 [ 42| 36
24 100 92 | 84 | 77 | 69 | 62 | 56 | 49 | 43 [ 37
28 100 | 92 | 84 | 77 | 70 | 63 | 57 | %0 | 44 | 38
26 100 92 | 85 | 78 | 71 | 64 | 58 | s1 | 46 [ 40
27 100 93 | 85 | 78 | 71 | 64 | 58 | 52 | 47 | 41
28 J100] o3 | 85 | 78 | 72 | 65 | 50 | 53 |48 | 42
29 w0 | 93 | 86 | 79 | 72 | 65 | 5o | 54 |49 | 43
79
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PucyHok 3 — CTeHz BUPTya/ibHOU 1abopaToOpHOit pabOThI
Ans  akTUBalMy TabaMLbI  YCTAaHOBUTE Tajlouky B MyHKTe
«[TcuxpomeTpuueckast Tabuia».

X00 pabombl
. Hauepture Tabsuiry
Tabnuiia 3 — 3HaueHwHsl, TI0JyUeHHbIEe C TIOMOII[bIO TICUXpOMeTpa ABrycTa

tcyx, °C  tenadxc, °C [, % (cyx) P, ITa D, Ke/M’
P, , Ia

CHUMUTE TTIOKa3aHUS C CYXOro TepMOMeTpa teyx.

. B nynbTe ympaBiieHUs1 HAXKMUTe KHOTIKY «IIyck». O6paTtuTe BHUMaHHe, UTO TeMIlepaTypa
Ha BJIA)XHOM TepMOMeTpe HauaJia rajarh!

. Korga Temmeparypa Ha BJ/I&)KHOM TepMOMeETpe IlepeCcTaHeT W3MEeHATbCS — CHUMUTE
MOKa3aHWe YCTAaHOBUBLIEMCS TeMIepaTypbl tfuax. 3HAUEHHE, TOJYUEHHOE Ha MyJIbTe
yIlpaBjieHVe He YUUThIBATh.


http://mediadidaktika.ru/mod/page/view.php?id=1144

N

. I/ICHOHBBYH MCUXPOMETPHUUECKYTO Ta6J'[I/IL[y, HaﬁAHTe OTHOCHUTE/IbHYIO BJ/Ia>)KHOCTb

BO3/yXa f.
PaccuutaiiTe abCO/MIIOTHYIO BA@KHOCTh BO3/yXa, MCHOMbL3ys ¢opmyny (4). Wcnonb3ys

TIpU/IOXKeHue 1, HaliuTe aB/ieHre HaChILeHHbIX rapos P, @Y
[/1s1 TeMITepaTypbl CyXOro TepMOMeTpa.

KoHTpo/ibHBIE BOIIPOCHI

. Uto Ha3biBaeTCcsd abOCO/MOTHOM W OTHOCHUTENBHOM BJIAXKHOCTBIO? YKa3aTh €JUHUIIBI HUX

V3MepeHuH.
UTo Ha3bIBaeTCs HAChILLEHHBIM apOM, TOYKOW POCHI?

. Uro mpexcTaBasitoT coboil Takve MpUOOpHI, KaK TMCUXPOMeTP ABTyCTa, aCUpaliMOHHbIN

ncuxpoMeTp AccMaHa, bapomeTp.
Kak BBIUMCIUTL OTHOCUTEIBHYIH) M abCOMIOTHYIO BJIQKHOCTh BO3ZAyXa C TTOMOIIbIO
rcuxpomMerpa Asrycra?



[Ipunoxkenue A
(cmpaBouHOe)

[eneHre HaChIlLIeHHOT O rapa BoAbl ot 15 °C go 35 °C

t °C P,, kIla
15 1,7056
16 1,8185
17 1,9380
18 D,0644
19 D,1978
D0 D,3388
D1 D,4877
D2 D,6447
D3 D,8104
D4 D,9850
D5 3,1690
06 3,3629
D7 3,5670
08 3,7818
D9 4,0078
30 4,2455
31 4,4953
32 4,7578
33 5,0335
34 5,3229
35 5,6267
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OmnpezesneHye  OTHOCUTE/NILHOM  BJI&)KHOCTM IO  TCUXPOMETPUYECKOMY  Tpaduky

MIPOM3BOJUTCA B C/IeYIOIEM MOpsiKe:
3. HA TepeceueHWH OSTUX JIMHUM TOJydyalOT 3HaueHUsi OTHOCUTE/IbHOW BJI&)KHOCTH,

BbIDa)KeHHbIE B TIPOLIEHTax (T0/TyueHHbIe 3HaueHUs1 OKPYTJ/ISITh B MEHBIITYIO CTOPOHY).

1. mo BE€PTHKA/IbHBIM JIMHUAM OTMEUAdIOTCA ITI0KAd3aHHA CYyX0Ir0o TepMOMETPA4,
M0 HAK/IOHHBIM JIMHUSAM OTMeUadl0TCA ITOKd3aHHWsA B/IAXKHOI'O TEPMOMETDaA;

2.

IIpunoxkeHue b



IIpunoxenue B
(cmpaBo4YHOE)
Tabsuiia 7151 oripeiesieHUst TOUKU POChI

BIa)KHOCT|

b 40% K45% [50% [55% 60% [65% [70% [75% B0% B5% [90% [(95%

%

TemriepaT

ypa

°C

-5 -15,3 14,0 F12,9 -11,8 +10,8 -9,96 |-9,11 8,31 |-7,62 6,89 -6,24 |-5,6

A 4 3
-4 -14,4 +13,1 11,9 10,8 19,89 -8,99 |-8,11 7,34 |-6,62 5,89 -5,24 |-4,6
3 4

-3 -13,4 12,1 10,9 9,91 8,95 7,99 |-7,16 16,37 |-5,62 4,9 4,24 |-3,6
2 6 8

-2 -12,5 11,2 |-10,0 -8,98 +7,95 -7,04 |-6,21 -5,4 4,62 13,9 3,34 |-2,6
8 2 4

-1 -11,6 10,2 9,1 7,98 +7,0 6,09 |-5,21 14,43 |-3,66 2,94 -2,34 |-1,6
1 8

0 -10,6 9,34 |-8,16 -7,05 6,06 -5,14 4,26 3,46 |-2,7 +1,96 -1,34 0,62
5

1 -9,85 18,52 |-7,32 -6,22 15,21 |-4,26 3,4 2,58 1,82 1,08 |-0,41 0,31

2 -9,07 |-7,72 |-6,52 |-5,39 |-4,38 |-3,44 -2,56 1,74 0,97 10,24 0,52 (1,29

3 -8,22 6,88 |-5,66 4,53 13,52 |-2,57 1,69 0,88 |-0,08 0,74 |1,52 2,29

4 -7,45 16,07 4,84 3,74 +2,7 1,75 }-0,87 10,01 0,87 1,72 2,5 1[3,26

5 -6,66 5,26 4,03 -2,91 1,87 -0,92 0,01 10,94 1,83 2,68 3,49 4,26

6 -5,81 14,45 |-3,22 -2,08 1,04 -0,08 0,94 1,89 2,8 3,68 4,48 5,25

7 -5,01 13,64 2,39 1,25 10,21 0,87 1,9 2,85 3,77 4,66 5,47 6,25

8 -4,21 |-2,83 |-1,56 -0,42 |-0,72 1,82 2,86 3,85 4,77 5,64 6,46 7,24

e -3,41 |-2,02 |-0,78 10,46 [1,66 2,77 3,82 4,81 5,74 6,62 (7,45 8,24

10 -2,62 1,22 10,08 1,39 2,6 13,72 4,78 5,77 7,71 [7,6 8,44 9,23

11 -1,83 0,42 10,98 [1,32 3,54 4,68 5,74 6,74 7,68 8,58 9,43 10,23

12 -1,04 0,44 1,9 3,25 4,48 5,63 6,7 7,71 8,65 9,56 [10,42/11,22

13 -0,25 1,35 2,82 4,18 5,42 6,58 [7,66 8,68 9,62 [10,54]11,41[12,21

14 0,63 2,26 3,76 5,11 6,36 7,53 8,62 9,64 [10,59[11,52|12,4 13,21

15 1,51 3,17 4,68 16,04 7,3 8,48 9,58 [10,6 [11,59(12,5 [13,38]14,21

16 2,41 4,08 56 6,97 8,24 9,43 [10,54[11,57[12,56(13,48(14,36(15,2

17 3,31 4,99 6,52 7,9 9,18 [10,37]11,5 [12,54[13,53[14,46]15,36/16,19

18 42 59 7,44 8,83 [10,12]11,32(12,46|13,5114,5 [15,44[16,34[17,19

19 5,09 6,81 8,36 9,76 [11,06[12,27]13,42(14,48(15,47(16,42(17,32/18,19

20 6,0 (7,72 9,28 [10,69(12,0 |13,22]14,38[15,44(16,44/17,4 [18,32]19,18

21 6,9 8,62 [10,2 |[11,62[12,94|14,17]15,33[16,4 [17,41/18,38[19,3 120,18

22 7,69 9,52 [11,12{12,56(13,88(15,12(16,28(17,37(18,38(19,36{20,3 21,6

23 8,68 [10,43112,03(13,48(14,82(16,07{17,23(18,3419,3820,3421,2822,15




24 9,57 [11,34]12,94(14,41[15,76/17,02]18,1919,3 20,3521,32122,2623,15

25 10,46[12,75]13,86(15,34[16,7 [17,97(19,1520,26[21,3222,3 23,24124,14
26 11,35[13,15]14,78(16,27[17,6418,9520,1121,22[22,2923,28 24,22 25,14
27 12,2414,05]15,7 17,19]18,5719,87[21,0622,18123,2624,2625,2226,13
28 13,13/14,95]16,61(18,1119,5 20,8122,0123,1424,2325,2426,2 27,12
29 14,0215,86|17,52(19,04 20,44 21,7522,96 24,11 25,2 26,2227,2 28,12
30 14,92116,77]18,44(19,9721,3822,6923,9225,0826,1727,2 28,18129,11
31 15,82117,6819,36120,9 [22,32]23,6424,8826,04[27,1428,0829,1630,1

32 16,7118,58120,2721,8323,2624,5925,8327,0 [28,1129,16/30,1631,19
33 17,6 [19,48121,18122,7624,2 25,54[26,7827,97129,0830,1431,1432,19
34 18,4920,38122,1 [23,68[25,1426,4927,74128,9430,0531,12|32,12|33,08
35 19,3821,28123,0224,6 [26,0827,6428,7 29,9131,0232,1 |33,12{34,08

Bi1aykHOCTA40% KU5% (0% 55% 60% 65% [70% [75% B0% B5% 90% 95%
b
%

TemMIiepar

ypa
°C

Kontponvpyemslie komreteHuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kpurepuu oLieHKuU:

— OneHka «5» CTaBUTHCSA, €C/IM yUallluiCs BBITIONHSET paboTy B MOJHOM 0ObeMe C
cobmoeHieM HeoOXOAWMOM  IIOC/IeJOBAaTebHOCTA  IIPOBEIEHUS]  OIBITOB U
W3MepeHWM;  CaMOCTOSITe/IbHOM  palldOHA/IbLHO ~ MOHTHPYeT  HeobXouMble
obopy/ioBaHHe; BCe OMBITHI MPOBOJUT B YC/IOBUSIX M PeKHUMaX, 00eCrieurBaroIux
TI0/TyueHre TIPAaBWIbHBIX pe3y/lbTaTOB M BBIBOZIOB; COO/O/aeT TpeOOBaHUS TIPABUII
Ge30macHOCTH TpyZia; B OTUYeTe MPABH/IbHO W AKKypaTHO BBIMTOHSET BCE 3allvCH,
TaOJTHI[I, PUCYHKH, UepTeXXH, IpadyKH, BLIUMCIEHNS; TTPAaBHU/IbHO BBITTO/IHSET aHA/IN3
TIOTPEIITHOCTEH.

— OueHka «4» CTaBUTCS, €C/TU BBITIOJIHEHbI TPeOOBaHUSI K OIIEHKU «5», HO ObLIH
JIOTIyIIleHbl /1Ba-TPHU HezioueTa, He Oomee ofgHOM Herpy0Ooil OIMOKM YW OZAHOTO
He/loueTa.

— OrueHka «3» CTaBUTCSA, ecnd paboTa BBIMOJIHEHA He TIOJHOCTBIO, HO 00BeM
BBIITOJIHEHHON YaCTW TAKOB, TI03BOJII€T T[IO/IyUYWTh TIPABWIbHBIE pe3y/bTaThl U
BBIBO/IbI: €CJTH B XO/Ie TIPOBEe/IeHUs OTbITa ¥ M3MePeHU ObI/TH JOTYIIeHb] OLIHOKH.

— OrleHKa «2» CTaBUTCS, ecjd paboTa BBITIOJIHEHA HEe TIOMIHOCTBIO U 00BeM
BBITIOJTHEHHON dYacTh pabOT He TIO3BOJIAT CZie/laTh ITPABWIBHBIX BBIBOJIOB: €C/IH,
OTTbITHI, U3MEPEeHUs], BEIUMC/IeHNs], Ha0JIi0IeHHsT TIPOM3BOAM/IHCH HETIPAaBU/IBHO.



JIabopaTopHbIie padoThI

JIaboparopHast padora Ne 3
Onpeje/eHre MOBEPXHOCTHOI'0 HATSDKEHHUS KUJKOCTH.

Ilenb 3aHATHSA: HAyUYUTbCS OMpe/e/sTh IOBEPXHOCTHOE HATSPKeHHEe BOJbl
METO/|OM OTpPbIBa PaMKH.

Ilepes Haua/ioM 3aHATUS HeO0XOAMMO 3HATh: ompefiesieHUe U (Qopmyny
TIOBEPXHOCTHOT'O HATSKEHUS BOJIbI METO/IOM OTPbIBA PAMKHU.

ITocie  3aHATHS  HeOOXOAUMMO yMeThb:  OMpefensaTb  KO3(QQUieHT
MOBEPXHOCTHOTO HATSDKEHUSI C  HWCIIO/Ib30BaHMEM (POpPMyJibl  MTOBEPXHOCTHOTO
HaTSDKEHUSI.

O6opyaoBaHue: KoMribioTep, VIHTepHeT, MHCTPYKLMOHHAs KapTa.

Copepixanue u Teopus.

Y BCAKOM JKUJKOCTA — CYI[eCTBOBaHWe CBOOOJHOW  ITOBEPXHOCTH.
Mouvieky/isipHOe [iaBjieHWe HalpaBJieHO BHYTPb JKUJKOCTH, TepreHJuKY/IsIpHO K
cBOOO/IHOM TTOBEPXHOCTH.

Cubl TIOBepXHOCTHOTO HaTsKeHUs B JF000M TOUKe TTOBEPXHOCTH HarpaBjieHbI
10 KacaTeJlbHOM K HeW UM 1o HOpMa/id K JIFOOOMYy 37eMeHTy JIMHWM, MBICJeHHO
TIPOBEJIEHHOM Ha MOBEPXHOCTHU XKUJKOCTH.

Kos(pduiieHT  TNOBEPXHOCTHOTO  HATSDKEHWS  YMC/JEHHO paBeH  Cujle
TMOBEPXHOCTHOTO  HATSDKEHUs, [IeWCTBYIOL[eM Ha e[UHULly [JIMHbl JIMHUH,

F
paszie/IfroLeli MOBepXHOCThL Ha vacth: ~  Z (1)

B cucreme CU ko3(pduilieHT MOBEPXHOCTHOTO HAaTSHKEHUS o U3MepsieTCsl B
H/m.

KosdduiimeHT moBepXHOCTHOTO HAaTSDKEHUST 3aBUCUT OT MPUPO/bI KUAKOCTU. A
3aBUCHT TakKKe OT TOTO, Kakas cpefia HaXOAWTCS HaZ, CBOOOJHOM TOBEPXHOCTHIO
)xugkoctu. CreCcTBUEM CUIbl TOBEPXHOCTHOTO HaTSDKEHUs], EeMCTBYHOIEM Ha
eVHULYy TUIOLIaZAM TIOBEPXHOCTHOTO CJIOsA, SBJIAETCA MOJIEKY/ISIpHOe [laBjieHue.
Kos(dduiieHT MOBepXHOCTHOTO HATSDKEHUST MOXKHO OMNpeJe/ITh MyTeM U3MepeHUs
CWJIbI, KOTOPYIO HY>KHO MPUJIOKUTh MEPIEeHAUKY/ISIPHO K MOBEPXHOCTH XXUAKOCTU 151
OTpbIBa pPa3/IMYHBIX TBEP/BIX Te/ OT 3TOM MoBepxHOCTU. Ecnu cuma, gelicTByroIIas Ha
TeJI0, PaBHA M0 BeJIMUKMHE CUJIe TIOBEPXHOCTHOI'O HAaTS)KeHUsI, TO TeJI0 OTOPBETCS.

OpHuM u3 criocoboB u3MepeHust KodpduijueHTa O SIBSETCS MeTO[ OTpbiBa
KoJibLia. KosbLlo, U3roToB/IeHHOE U3 MaTepuasa, XOpOLI0 CMauruBaeMOro JKUJKOCTBIO,
TIPUBOJUTCA B COMPUKOCHOBEHHWE C €€ TMOBePXHOCThH. PacCMOTpUM KOMBLO C
BHEIIIHUM JuamMeTpoM d; U1 BHYTPeHHUM [AuaMmeTpoM d,, Kacaroljeecsi TTIOBePXHOCTH
xxuakocty. TomiyHa KosbLa b .




HpI/I MMOoAHATUM KOJIbllda C IIOBEPXHOCTHU IIPOMUCXOAUT PA3PLIB IMOBEPXHOCTHU
JKUIAKOCTHU I10 KPOMKdM KO/JIbLIA. 'Z[J'II/IHa I'paHUILLI I1epea OTPbIBOM KOJIbIld, I10 KOTOpOﬁ

TIPOMCXO/UT Pa3phbiB MOBEPXHOCTH, COCTAB/ISET
L=nld + d) =ald +(d - B)=2a(d - B=2ald, +ﬁ' @

W3meputs cuny F, HeoOX0AUMYTO [I71s1 OTPhIBA KOJbLia, MOXKHO 110 opMmysie: . - .

3,

rjge sx — CpeJiHee yJIMHeHMe IPY>KWUHBI B MOMEHT OTpPbIBA KOJIblLid.

[IpyHIMNIanbHas

TTIOBEPXHOCTHOTO HaTsDKeHUsI n300pakeHa Ha puc. 1.

Puc. 1. Cxema ycTaHOBKU

K nipy>xuHe no/BselmnBaeTcs MeTalinyeckoe KosbLo. [lepes HauamoMm KaxKaoro
OMbITa KOJBLO NMPOTUPAIOT U TIPOCYLLUMBAIOT. BpalnieHreM BUHTA OMyCKaeM KOJbLO [0
COTIDUKOCHOBEHHSI C TIOBEPXHOCTBIO >KUIKOCTH, TIPU 3TOM HY)KHO CJIe[JUTh, UYTOObI
JKAJKOCTH He KacaJiCs CTOJIMK [/ pa3HOBECOB, BIIMCAHHBIN B KOJIbLIO.

_/nw ng elIBF xvu vkeo xY * elibre x'@ COB. xy@ Mon. st BatT st ypae wa Ypae st ) Me x'D Croc xY_:, ongy

¢ C | ® mediadidaktikaru/m
i1 Cepeuc &) PortableApps.com i /1

B Hauano

MoA AoMaluHAS CTpaHuua

CTpaxnupl caitta

Mo# npocpune

Tekywmi kypc

MonexynapHas (u3ika

YUACTHHEY
3HaqKA
Ofwee
2.01. Mposepka
3akoHa

U30TEPMUYECKOTD
npouecca Boi.

2.02. Mposepka
3aKoHa uso0apHom
npouecca lei-
Nroccaka

2.03. Mpoeepka
3akoHa Wapna
M30XOHOM NpoLjecca
2.04. Onpepenekxne
YAEnsHo#
TeNNoeMKOCTH
Teepibix Ten

2.05. Onpegenenne
YAENsHOl TEnnoTHI
NMagrneHns nbaa

2.06. Onpegenenne
TeMneparypHoro

CcxeMa yCTaHOBKWA [yid onpejeneHus KO3 (uULeHTa

TpameTPbl KOABLLC 1 MDYXUHbI

k= 1 v Hn
di=| 50 |7 mm
h= =N

dy= 52 MM

Ax=| 0 |0 mm

XnakocTs

.l s
CH

Macno

_/¥EPOCHH I

Rw CEE
- EJ() NUCaHHe YCTAHOBKH

BHUPTYya/IbHOHU
nabopaTopHoit
pPadoThI

OKcrnepuMeHTasbHast
yCTaHOBKa
npeZicTaB/ieHa Ha
pucyHke. B mnpaBom
HIDKHEM YTy JlaHa
MaHe/lb  «OKUAKOCTb»,
Ha KOTOPOM MOXXHO

BLIOpATh pon
JKAJKOCTH.
[Tocepenuine,
HaxOJUTCS TraHe/ib

«TapaMeTpbl TPY>KUHbI
M Kojblla». Ha Hel

MO>KHO MEHSITh KO3(D(PUIIMEHT >KeCTKOCTH TIPY)KHMHBI, AUAMETpP KOJIblja U TOJI[UHY
Konblia. HaBesist Ha KOJIBI[O W y/Iep>KUBasi TPaBYH0 KHOITIKY MBIIITH MOYKHO TIPUBECTH B
JBWKeHUsT Konblia. [l Toro, uto® MPUNUTH B MCXOJHOE T0JIOKEHUS HeoOX0AuMOo
Ha)KaTh Ha KHOIIKY «COpoc». Vcrmomnb3ys TpeACcTaB/leHHY0 YCTAaHOBKY, AOCTUTAeTCs
1]e/Tb TIOCTaBJ/IEHHOH 1ab0paTOpPHOi PabOTHI.

I1naH BbINO/IHeHHUA PadoThI



1. Tlepeiimute 1o  ccbuike https://www.youtube.com/watch?v=9pcaBm21J{8 u
TIPOCMOTPUTE  BUJIEOYPOK KOTOPBIM TIOSICHUT, KaKUM 00pa3oM  IPOBOJUTCS
nabopaTtopHasi paboTa B pea/ibHbIX YC/IOBUSIX.

2. Ilepeniaute no ccbiike http://mediadidaktika.ru/mod/page/view.php?id=346

Y BBITIOJTHSIMTE T10C/1e[J0BaTe/IbHOCTD [JeMCTBUM, OMIMCAHHBIX HUXKeE.

3aganue. OnpedeseHue n08epxXHOCMHO20 HAMSAMCEHUS 800bl, MAC/1d, KePOCUHA.

1. 3anyCcTUTE BUPTyabHBIN CTEH/,

2. BriOpath ucciaelyeMyto >KUAKOCTb U3 TPeX BO3MOJKHBIX: BOZId, Mac/io, KEPOCHH.

3. YcTaHOBUTH TlapameTpbl KOJiblla UM TIPY)KUHBI: JKeCTKOCTb K, BHYTPeHHUMU
auametp di, TO/IIMHY Kouiblia h (8b160p OaHHbIX 8eAUUYUH HA 8aWle YCMOMpeHUe)

4. OnipefienUTh J/IMHY TPaHULIbI pa3pbiBa M0 OJJHOMY M3 PaBeHCTB B opmy.ie (2)

5. IIpuBecTy KOMbLO B COPUKOCHOBEHME C )XUJKOCTbIO Ax = 0.

6. MenjieHHO MOAHWMATH KOJIbL[O, TIpUZABas MpupalleHre CKaTturo npyxuHbel Ax 0.
3adukcrpoBaTh oKa3aHue Ax B MOMEHT OTphIBa KOJIbIIA.

7. HaskaTh KHOTIKY «cOpoc». IIpozienaTh ombIT 3—5 pas.

8. PaccuvraTrh CpefHIOI0 CHUJy YIIPYTrOCTH, KOTOpasi B MOMEHT OTpbIBa KOJIbLla paBHa
Cu/ie MOBEPXHOCTHOTO HaTsbKeHus no Gopmyiie (3)

9. PaccuuTaiiTe K03 (QULIMEHT MOBEPXHOCTHOIO HaTsDKeHUs 1o popmyie (1).

10. Pe3ynbTaThl U3MEpeHU 3aHecUTe B TaOMUITY (pacuembl HUdce 3anucaHbl OO/AXHCHDI
00513ame/bHO).

11. PaccunTaTh NOrPeLIHOCTh U3MEPEeHUM.

No JKUJKOCTD k, di,|do, | h |2, |5, |L| F,6|7, or, | AC |
/11 Hm|m |Mm [M(Mm |[Mm [M|H |HmM|HM|HM |%
1
2
3

12. CdopmynmpoBaTth BbIBOJBI.

KoHTpo/IbHBIE BONIPOCHI

1. B Kakyr CTOPOHY JeMCTBYeT Ch/ia IOBEPXHOCTHOTO HATSKEHUS?

2. OOBICHUTL siBJIeHHWe TI0BePXHOCTHOTO HaTsbkeHMs. UTo Ha3biBaeTcs
K03(PULIMEHTOM MTOBEPXHOCTHOTO HaTSHKeHUS?

3. Kakue KOCBEHHbIe MEeTO/bI onpejiesieHUst Ko3(duimeHTa
TIOBEPXHOCTHOTO HaTsbKeHUs1 Bel 3HaeTe, UX CyTh?

4. OOBsICHUTE TOHATHE U OIyCKaHUe >KUJKOCTeN B KalW/IISIPHBIX TPyOKax,
MO>KHO JIU OTIPe/IeJTUTh o , UCITO/Ib3Ysl KalWIIsIpHbIe TPYOKU 1 Kak?

Koutponmupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;

Kputepun oLieHKH:

— OreHKa «5» CTaBUTBCS, €C/IM YUall[UiCsl BBIMOJHSET paboTy B TOJIHOM o0Beme C
cobmofieHeM  HeoOXOAWMOW  TOC/e/0OBaTe/IbHOCTU — TIPOBeJieHUs]  OMBITOB U



W3MEpPeHWM;  CaMOCTOSITeIbHOM  palOHA/IbHO ~ MOHTHPYeT  HeobXouMble
o0opy/loBaHHe; BCe OMBITHI MPOBOJUT B YC/IOBUSIX M PeKHMaX, 00eCITeurBaroIIuX
T0JTyuyeHre TIPAaBWIbHBIX pe3y/JbTaTOB M BBIBOZIOB; COO/MO/aeT TpeOOBaHUS ITPABHII
Ge30macHOCTH TpPYyZQ; B OTYeTe MPaBU/IbHO M AKKypPaTHO BBIMOJIHSET BCe 3allvCH,
TabJUL[bI, PUCYHKH, UepTeXkH, TpadyKu, BLIUKMCIEHNS; TIPaBU/IbHO BBITIO/IHSIET aHa/IN3
TIOTPELLIHOCTEN.

— OreHKa «4» CTaBUTCA, €C/IM BBIOMIHEHbI TpeOOBaHUSI K OLEHKUA «5», HO ObLIH
JOTYIIIeHbl [BA-TPH HezjoueTa, He Oomee ofgHOM Herpy06oil OIMOKM YW OZHOTO
HejloueTa.

— OueHka «3» CTaBUTCS, ecid paboTa BBIMOJIHEHA He TOJHOCTBIO, HO 00beM
BBITIOJTHEHHON YaCTH TaKOB, TIO3BOJIIET TIOAYUYUTh IIPaBU/IbHBIE pe3y/lbTaThl U
BBIBO/IBI: €CJTH B XO/Ie TIPOBE/IeHUS OTbITa ¥ U3MePeHUH ObI/TH JOMYIIeHb] OIIHOKH.

— OreHka «2» CTaBUTCS, ecau paboTa BBIMONHEHAa He TIOMHOCThIO U 00BeM
BBITIOJTHEHHON 4YacTh pabOT He TIO3BOJIAT CZieJlaTh ITPABWIBLHBIX BBIBOJIOB: €C/IH,
OTTbITHI, U3MEPEHUs, BLIUMC/IEHHS], Ha0JTI0IeHHs TIPOM3BOMIHNCH HEIPAaBUJTBHO.

KouTtposibHast padora Ne 2
ITo pa3geny «MovieKy/isipHas (pU3UKa U 0CHOBBI TEPMOJUHAMHUKH»

1 BapuaHT

1. I'a3 B kosinuectBe 1000 mosteli nipu fgasyiennu 1 MIla umeet Temneparypy 100° C.
Haiitu o6beM rasa.

2. [1pu Kakou TeMIiepaType Cpe/iHssl KWHeThYeCKast SHeprys MoCTynaTeJbHOro
[BIDKeHUs1 MOJIeKyJ1 rasa pasHa 12,42-10-21 k.

3.UeMy paBHa BHYTPEHHsIsI SHEpPrus 5 MOJIb OJJHOATOMHOTO ra3a Ipy Temrieparype 27°
C?

4. I'a3y niepesiaHo KonmyecTso Ter1oTel 300 1K, ero BHyTpeHHss SHeprus
yBesrumiack Ha 200 k. Uemy, paBHa paboTa, coBepilieHHasi Ta30M?

5. TenioBOM ABUTaTesb MOyYaeT OT HarpeBartesist SHepruto, pasuyro 1000 Ik, v
oTzaaeT xonoAunbHUKY 3Hepruto 800 k. Uemy paseH KII/I TerioBoro asuraresis?

2 BapuaHT

1. Paccuuraiite TeMIiepaTypy, IpA KOTOPOM HaxoZATCA 2,5 MOJIb ra3a, 3aHUMaroLLero
obweM 1,66 /1 1 HaXo sAIerocs 1oz JasaeHyueM 2,5 MITa.

2. Ilpu Temrieparype 27°C maBiieHHe Ta3a B 3aKpbIToM cocyze 75 klla. Kakum Oyget
JlaBJIeHUU NpU Temreparype -13°C?

3. KakoBa BHyTpeHHss 5Heprusi aproHa maccou 200 r npu temniepatype 17°C?
(mosnisipHast macca aprosa 40 r/Mo/ib)

4. OnipeieIuTh BHYTPEHHIOK SHEePIUI0 OZJHOATOMHOI'O M/iea/lbHOIO ra3a ecjii OH
noyTyuns1 KosmmdectBo Teryiothl 1000 /K 1 coBepiti rpy 3ToM paboty 400 [Ix.

5. TenioBOM ABUTaTesb 3a LUK/ [0Jy4aeT OT HarpeBaTeJisi SHepruto, paBHyto 1000
K, 1 otgaet xonoaunbHUKY sHepruto 700 [Ix. Yemy pasen KII/I TeryioBoro
JiBUTaTesIs?



3 BapuaHT

1. B 6annone o6bemom 100 1 HaxoauTcs 2 T KUCaopo/a rpu Temreparype 47°C.
KakoBo JaBsieHue ra3a B 6a/iioHe? (Mo/sipHasi Macca KMcaopo/ia 32 1/MOJIb)

2. Onpenie/Th CPeJHIOI0 KUHETUUECKYH SHEPTUIO MOCTYTaTe/IbHOTO IBUXKEHUS
MOJIeKyJ1 ra3a rpu 17°C.

3. KakoBa BHyTpeHHss 3Heprys 10 MoJib 0JHOATOMHOI'O UzeanbHOro rasa rnpu 127°C?
4. TIpu coob1rieHny ra3y KoauUecTBa TerioThl 6MIK OH pacCIMpUICS U COBEPIIII
paboty 2 MIx. Haiiiute n3MeHeHWH BHYTPEHHEM SHePryu ra3a. Y Be/lMunaach OHa
VI/TU YMEHBbLIN/Iach?

5. Uemy paBeH MakcuMasibHbiM KIT/I uzeansHOTo TEMIOBOTO JBUTATE/ISA, €C/IA
TeMIlepaTypa HarpeBaTe/isl paBHa 455°C, a xonoguibHuKa — 273 °C?

4 BapuaHT

1. Haiinute 06beM Bogiopozia Maccoit 1 Kr nipu TeMriepaType 27°C u gaBnenuu 100
klla. (Mo/isspHasi Macca BoJjopo/ia 2 T/MOJIb)

2. Beunc/iite u3MeHeHre BHYTPEHHEeW SHepruy BOJ40pO/a, HaXOASIIerocs B
3aKpBITOM COCYyZe, Ipy ero HarpeBaHuu Ha 10°C. Macca Bogopoza 2 Kr, MoJisipHast
Macca Boopoja 2 r/mMoJib.

3. I'a3y nepefiaHo KomuuecTBO TerioThl 300 [IK, v TIpU 3TOM OH COBEpIIX/I paboTy
100 Ix. Uemy paBHO M3MeHeHUe BHyTPeHHeM SHepruu rasa?

4. B karminsipHou Tpy6ke paauycom 0,55 MM JKUAKOCTB TIOHSAIAaCh Ha BbicoTy 11
MM. HaliTi K03 (pULIMeHT MOBEpXHOCTHOIO HaTSKEHUS KUAKOCTH. [110THOCTD
xupkocty 800 kr/m3.

5.TernoBoit ABUraTesib coBepiaeT 3a UK paboty 100 Ix. Kakoe ko/imuecTBO
TeIIOThI [10JIy4eHO TPy 3TOM OT HarpeBatess, ecid KII/ aeuraresns 20%?

5 BapuaHT

1. KakoBa Temrieparypa rasa rpu gasjieHud 100 klla ¥ KOHLIeHTpaLuy MOJIEKYT
1025 m-3?

2. Onpenenvte KOHLEHTPALIUIO MOJIEKYJI ra3a, HaxXoAdLlerocs noy, gasaenyvem 200
klIa ipu Temrmeparype 300 K.

3. Kak 1 Ha CKOJ/IbKO U3MeHU/1aCh BHYTPEHHsIS1 SHePrus rasa, ecju Ipu ero
azriabaTHOM CKaTUX Hafi HUM Obinia coBepiiieHa pabora 200 [Ix?

4. I'a3y niepesiaHo KommuecTBo TerioTel 100 1K, ero BHyTpeHHsIsl SHeprust
yBenmuraack Ha 50 [Ix. Uemy, paBHa paboTa, coBepilieHHast ra3oM?

5. Makcumanbhbiv KIT[J naeansHoro terioBoro gsuraresis paseH 20%. Havigure
TeMIlepaTypy HarpeBaresisi, eC/Ii TeMreparypa XoaoguibHukKa 27°C.

Kontponvpyemslie komrneteHuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kpurepuu orieHKuU:

- «b» cTaBUTHCS 3a pabOTY, BHITIOJIHEHHYIO TTOTHOCTBIO 6e3 OITHOO0K M HeI0UeTOB.

- «4» CTaBUTBCS 3a pabOoTy, BBLITIOTHEHHYIO TIOJTHOCTBIO, HO MPU HA/JIMUMU B HEH He
Gosiee ofHOM rpy0oii ¥ OIHOM Herpyboit OMMOKYU M OHOTO HeZioueTa, He Oosiee Tpex
He/I0UeTOoB.



- «3» CTaBUThCS, €C/IU CTY/IeHT MPaBU/IbHO BBITIOJTHUI He MeHee 2/3 Bceid paboThl UK
joryctun He 6osiee ofHOW rpy6oii olIMOKM U ABYX HeJ0ueTOB, He Oosiee OHOM
rpyboit ¥ opHoM HerpyOoi ommbku, He Oosee Tpex HerpyoObix OILIMOOK, OAHOM
Herpy0Ooii olIMOKY U TpeX HeJ0ueToB, MIPY HaIMunK 4-5 He/J0UeTOoB.

- «2» CTaBUTbHCS, €C/IA YMCJIO OLIMOOK M HeJOUeTOB MPEBBICUIO HOPMY OLIEHKHU «3»
WU TIPAaBUJILHO BBITIOTHEHO MeHee 2/3 Bceii pabOTHI.

Pa3pgen 3. DneKTpoguHaMuKa
Tema 3.1. D1eKTpHUecKoe mnoJjie

Y ctabiii onipoc (YO)
1. Uto Ha3bIBaroOT 3/1eKTpu3alieit Tea? CriocoObl 3/1eKTpH3al[iu.
2. UeM oT/IMYaeTcsi 3/IeKTPOCTaTMUECKOe B3aMMOJENCTBUE OT BCEMHUPHOTO

TATOTeHUs ?

OiiekTpomeTp. UeM ormpefesisieTcs: 3HaueHue 3/1eKTPUyYecKoro 3apsija?

3aK0H COXpaHeHUs 3/IeKTpUUeCcKoro 3apsga. MsonvpoBaHHas cucrtemMa.

3akoH KysoHa.

Kak HaripaB/ieHa KyJIOHOBCKasi CHjla U KAKOMY 3aKOHY OHa IMOJUUHSeTCS?

EpvHuna snekrpuyeckoro 3apsza. Yto npuHuMaetcs 3a 1Kin?

B ueM COCTOUT NPUHLIUI CYTIepIio3uLuu? (AJ1s1 CUIbl ¥ HalIPSPKEHHOCTH)

. Iloka3saTb Ha pUCYyHKe.

10 DneKkTpuueckoe rosie U ero cpouictBa. CyIlecTByeT Jid 3/IeKTpUYecKoe MoJjie
Pa3/IMUHbIX UCTOUHUKOB B OJJHOM W TOU K€ TOUKE U KaK OHU JeMCTBYIOT Ha
9/IeKTpUUeCKue 3apsibl?

11.Hanpsi>keHHOCTH 110/1. EMHUL[a HAaTIpsSyKeHHOCTH. 3aBUCKT JIK HallPSiXKeHHOCTh

12.mosist oT Mpo6HOTro 3apsi/ila TIOMeIleHHOTO B JlaHHYI0 TOuKy mojsi? OT 3apsja,
CO3/1aro11|ero roJjs?

13.YT0 Ha3bIBaeTCs JIMHUEW HAIPSUKEeHHOCTH 3/1eKTpuyeckoro mnossa? [lokasaTe Ha
DUCYHKe pacripefiejieHde JIMHAW HanpspKeHHOCTM BOKDPYT  YeJIUHEHHBIX
TOYEYHBIX 3apsAA0B. MOI'yT /I OHU MepeceKaTbCsl WK KacaTbCs Apyr Apyra?

14.YTto Ha3biBaeTCsd OLHOPOAHBIM 3JIeKTpUUeCKUM noJsieM? IIokas3aTb Ha pUCYHKe
pacripefiesieHye JTMHUM HalpssKeHHOCTU OJHOPOJHOTO 3/IEKTPUUECKOTO TIOJIS.

15.ByeT nu 3apsbkeHHOE Tesio B 37IeKTPUUYECKOM Tiojie 00s3aTe/IbHO ABUTATHCS TI0
JIVHUSIM HarpspKeHHOCTU 3TOr0 I10Ji, eC/M HUKakue [pyrue Cuibl He
JleMCTBYIOT?

16.YT0 Ha3bIBaeTCs MOBEPXHOCTHOU MJIOTHOCTBIO 3apsifia, TMHEHMHOM TJIOTHOCTBIO
3apsga?

17.HarpsKeHHOCTb T0JId MeXKJy Pa3sHOMMEHHO 3apsyKEeHHbIMM IIJITaCTUHAMU, BO
BHEIIIHEM NPOCTPAHCTBE.

18.Harps>keHHOCTh T10/11 paBHOMEPHO 3apsbKeHHOW cdepruecKol MOBEepXHOCTH,
Ha pacCTOSSHUM OT cdepuueckoi TMOBEpXHOCTH, B JitOOOW TOUKe BHYTPHU
PaBHOMEDHO 3apsDKEeHHOU Cephl.

19.Kakve Tmossi Ha3bIBAIOTCS  TMOTeHIMATbHBIMU? YeMy paBHa pabora
3JIEKTPUYECKOr0 MOJIs TPY MepeMellleHrH 3apsi/ia Mo 3aMKHYTOM TPaeKTOpUr?

©ONDU AW



20.BeiBog;, opmysibl  pabOThI 37IEKTPUUECKOTO TIOJsI TOUEYHOTO 3apsijia Tpu
riepeMeleHUM MPOOHOTO 3apsi/ia U3 OJHOM TOUKHU T0JIS B PYTYIO.

21.YeMy paBHa TIOTeHI[Ma/ibHasi SHEpPrusi B3aUMOJEWCTBUSI [BYX TOUYEYHBIX
3apsiioB? CBsi3b MeXkJy paboTo Mo TepeMellleHHI0 3apsijia U MOTeHLUaabHOU
SHEeprueu.

22.Yto Ha3biBaeTCsi TMOTEHLMAJIOM 3jieKTpuueckoro mnosisi? IloTeHiuan mons
TOYEYHOI'0 3apsija.

23.Kak cBsizaHa paboTa mpu mepeMelrieHny 3apsifia B 3JIeKTPOCTaTHUeCKOM T10Jie C
NOTeHLMa/laMU B Haua/IbHOU U KOHEUHOM TOYeK TPAaeKTOPUU?

24.YT0 Takoe SKBUIIOTEeHL[Ma/IbHas TMOBepPXHOCTH? Kak pacrosio)KeHbl JIMHUU
HaIpspKeHHOCTU 3JIGKTPUUYECKOIO 101 110 OTHOLIIEHUIO K SKBUIOTEHIUAIbHBIM
TIOBEPXHOCTAM?

25.Kak orpezenuTe MOTeHIMaa pe3y/bTUPYIOLero 3/1eKTPUYeCcKoro IoJjis, eciu B
JJAHHOM TOYKe 371eKTPUYeCKUe MOJIsi CO3[jaHbl HECKOJIbKMMU 3apsijlaMu?

26.ITouemy BHYTpUM MPOBOJHHUKA BCE TOUKW HUMEIOT OJWHAKOBBIM TOTEHLUa,

PaBHBIM MTOTEHLKAa/NTy Ha IIOBEPXHOCTH 3TOT0 TIPOBOJAHUKA?
27.KakoBbl MeXaHU3MBbI T10JIIPU3aLUU JUSJIEKTPUKOB?

28.[11g yero npepHa3HaueHbl KOHAeHCATOPbI? UTO Ha3bIBaeTCs 3/IeKTPOEMKOCTHIO

KoHzleHcaTtopa? DopMyJibl.

29.0Heprus 3apsUKeHHOIro KOHAeHcatopa. [IJ0THOCTb 3Heprum 3/1eKTpUuYecKoro

110/11. POpMYyIIBL.
30.@opMy/nbl  [jIs1 ONpefiesieHUss  eMKOCTHM i Iapajlle/IbHOro
T10C/Ie;0BaTe/IbHOr0 BK/IFOUeHUS.

Koutpompyewmsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;

Kpurepuu orieHKuU:

OtMmeTKa «5»

TIOJTHO PacKpbITO COZlepyKaHue MmaTepuasna

YeTKO U MPaBUJILHO JIaHbl OMpe/ie/ieHUs] U paCKpbITO COZleprKaHve TTOHATHM, BEPHO
VICII0/Ib30BaHbI HAYYHbIE TePMUHEI

IJIs1 JOKa3aTebCTBA MCII0J/Ib30BaHbl Pa3/IMUHbIe YMeHHSs], BbIBO/IbI U3 HAOJTIOIeHUH,
OIBITOB

OTBET CaMOCTOSITe/TbHbIM, MCIOb30BaHbI paHee NIPHOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpe/iesieH s TIOHSATUM U UCTI0/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs TOHSITUM HEMOJ/THbIe, TOMYyIeHbl He3HAUNUTe/IbHbIe HapYIIEHUs
T10C/Ie/JOBaTeTbHOCTU U3/10KeHUs1, HeOO/IbIIIe HeTOUHOCTHU TIPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB WM B BBIBO/IaX M 0000111eHHsIX

TpaBUIbHbIe U UeTKHE OTBEThI Ha BOMIPOCH] yTOUHSIOII[Er0 XapakTepa (Mo3uLys
TTOHUMAFOIIWI )



OtmeTka «3»

YCBOEHO OCHOBHOE CO/lepyKaHre yueOHOro MaTepurara, HO U3/I0)KeHO (pparMeHTapHO,
He BCer/ia rocjaej0BaTeIbHO

onpejie/ieHUs IOHATUM HEJOCTaTOYHO YeTKHe

He HCI0JTb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011jeHNs 13
HabJ/roIeHnH, JOMyI1eHbl OITMOKY TIPY UX U37I0XKEeHUH

JOTyIIleHbI OIIMOKU YU HETOYHOCTH B MCTO/b30BaHMM HAyYHOM TEPMHUHOJIOTHH,
onpezieneHye NOHSATUU

TIpaBU/IbHbBIE U YETKHE OTBETHI HAa BOMPOCHI HABOJALLIETO M KOHKPETU3HUPYIOLLEero
xapakTepa (Io3ULMs KPUTHK)

OTtMeTKa «2»

OCHOBHOE COjiep>KaHue yueOHOro MaTepuasia He PacKphITO

He JIaHbl OTBETHI Ha BONPOCHI HABO/SILIEr0 U KOHKPETU3UPYIOLLero XapakTrepa
JOTTyIIleHbI TpyObie OIIMOKY B OTIpe/ie/IeHUH TTOHSATHH, TIPU UCITO/Ib30BaHUU
TePMUHOJIOTUM.

TectupoBanue (T)

1. VICTOYHUKOM 3JIEKTPOCTaTUUECKOTO TOJIS ABJISETCH ...
A. TToCTOSTHHBIV MarHuT.
b. IIpoBOAHYK C TOKOM.
B. HenogBW>XHBIN 5/1eKTPUYECKUAN 3apsi,.
['. JBWKYLIUAKCS 3JIEKTPUIECKUAN 3apsif,.

2. Kakoit u3 rpaukoB Ha pUC. COOTBETCTBYeT 3aBUCHMOCTH MO/YJsSi KyJOHOBCKOM
CUJ/IbI, JIEVCTBYIOIEN MeXy [NBYMsI TOUEUHBIMHU 3apsilaMd, OT PACCTOSTHUS MeXIy
3apsjamu’?

F F F F

A.1. b.2. B3.T.4.

3. B 0lHy U Ty ’Ke TOUKYy OZHOPOJHOIO 3JIEKTPUYECKOI'O I10Jis BHayajle IIOMeCTU/IN
TIPOTOH, @ 3aTeM — 3JIEKTPOH . BeivuMHa KyJIOHOBCKOW CHWJIbI, [J€HMCTBYIOLLEHM Ha
yactuyys, ...

A. He usmeHunacs.

b. YBenuuusnace.

B. YMeHnbimnacs.

I'. BHauasie yBe/inumniach, a 3aTeM YMEHbILINU/IaCh.



4. Kak U3MEeHWUTCS Cula KYJOHOBCKOTO B3aWMOJEWCTBUSI [IBYX TOYEYHBIX
HEIO/IBW)KHBIX 3apsiZiOB MPU YBEJIMYEHUU PACCTOSIHUSI MeXX1y HUMU B 4 pasa’?

A. YBenuuurcs B 4 pasa.

b. YMeHb1mnTCH B 4 pasa.

B. ¥YBenuuurcs B 16 pas.

I'. YmenbinTcd B 16 pas.

5. Kak M3MeHUTCs CWia 3/7eKTPOCTaTUYeCKOro B3aMMOJIEUCTBUSI [BYX TOUEUHBIX
HETOJB)KHBIX 3apsA/IOB MPU MepeHeCceHnr UX 13 BaKyyMa B Cpefly C AU3JeKTpPUUeCKOU
TPOHHULIAeMOCTBIO 81, ec/ii pacCTOsTHAe MeXXy HUMU OCTaeTCs MPeKHUM?

A. He usmeHuTCH.

b. Ymenbiutcd a 81 pas.

B. YBemuuurcs B 81 pas.

I'. YMmenblmTcs B 6561 pas.

6. Ha puc. npuBeieHo rpaduyeckoe n3o0pakeHue 3/1eKTPUUYeCcKoro moJsi ¢ TIOMOIIbI0
MUHUM HamnpsbkeHHOCTH. Ha KakoM U3 pHUCYHKOB H300pa)keHO OJJHOPOJHOe

3/71eKTpUYeCcKoe 1oJsie?
+ + + +
Vi —a—
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B.3. I'.4.

+ + 4+ + +

7. Kak U3MeHUTCS 10 MO/IY/TH0 HaNpsDKEHHOCTh /IeEKTPUUYeCKOr0 M0Jisl B JAHHOM TOUKe
TpU YMeHbILIeHUH 3apsza, Co3/arolLero roJie, B 3 pasa’?

A. YMeHblIMTCo B 3 pasa.

b.YBenuuurcsa B 3 pasa.

B. YmenbmuTcs B 9 pas.

I'. He usmenurcs.

8. Pa3sHOCTb TOTeHIMAoB MeXAy OOKmagkamMu KoHzeHcaropa 200 B. OnekTpoH
TiepeMelraeTcs U3 TOUKA 1 B TOUKY 2 Tak, KakK TOKa3aHO Ha puc. YeMy paBHa paboTa
T0 MepeMeleHUI0 JIeKTPOHA U3 OZJHOW TOUKU MOJIS B APYTYIO?

$ 5 |
. _
A. 200 JTx. ® LT
B. 0.
B. 320*10"° [Ix.
T. 320%10% ITx.



9. Ha puc. u3zobpakeHO OJHOPOZHOE 3JIeKTPUuUecKoe TIOje W TPOTOH. B Kakom
HaTpaB/IeHHUH Ha TTPOTOH JIeHCTBYeT CH/Ia Y KAKOB XapaKTep JIBVPKEeHUST YaCTULIbI?
>

E «
A. BjieBo, paBHOMEpPHOE. D
b. Bneso, - pPaBHOYCKOpEeHHoe.
B. Bripaso, paBHOMeEpHOe.

I'. BpaBo, paBHOYCKOpeHHOe.

10. 3apsz koHzaeHcatopa 0,4 MK, HanpsbkeHHe Mexxay oOknagkamu 500 B. SHeprus
3apsDKEeHHOT0 KOHZIeHCaTopa paBHa ...

A. 0,1 Ix.

b. 0,2 [Ixk.

B. 100 Ix.

I'. 200 Ix.

Koutpomupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kimou K Tecty:

Ne Bompoca 1(2|3/4/5|/6|7(8(9 |10

IpaBunbsbii | B | I' A /T''B/B/A|B| B | A

0oTBeT

Kputepuu orjeHKuU:

— «2» BBICTaB/IsIeTCS 00yUaroieMycs, eci Habpan MeHee 4 6asoB.;
— «3» BBICTaB/IsIeTCS 00yuaroiieMycs, 3a 5-6 6anos;

— «4» BbICTaB/IsIeTCsA 0OyyaroiemMycs, 3a 7-8 6asnos;

— «5» BoIcTaBnsgeTcs obyyaroiemycs, 3a 9-10 6anios.

3agaHus /1A CaMOCTOATe/IbHOM padoThl (CP)
Temnbl 3cce (pedepaToB, JOK/Ia 0B, COOOIIIEHMI)

OJleKTprUuecKye 3apsiJbl.
OeMeHTapHbIN 3/1eKTPUUeCKUH 3apsif.
3aK0H COXpaHeHUs 3apsi/a.

3akoH KysoHa.

OJIeKTpruyeCcKasi TOCTOSTHHAS.
OJeKTpruueckoe 1oJie.

SR e e



7. HarnpspkeHHOCTb 3/IeKTpAUYeCKOro MoJis.

8. TIpuHIMI CyTIepro3uLiuM MoJIei.

9. TIpoBOAHUKHU B 3JIEKTPUUYECKOM I10JI€.

10./In3/1eKTPUKH B 3/IEKTPAUUECKOM T10JIe.

11.1Tonsipu3sanyis AU3/1€KTPHUKOB.

12.PaboTa cus 3/1eKTpOCTaTUueCKoro moJisi.

13.IToTenuuan. Pa3HOCTh MOTEHLMAJIOB.

14.9KkBUIIOTEHL[MA/IbHBIE TIOBEPXHOCTH.

15.CBsI3p MeXXZly HalpsKeHHOCTbI0 U Pa3sHOCTBIO ITOTEHLIUA/IOB 3JIeKTPUYeCKOro

I10JId.

16.2nekTpoemMKoCTb. KOH/IEHCATOPBI.
17.CoeuHeHre KOH/IEHCATOPOB B OaTapelo.
18.2Heprus 3apsyKeHHOr0 KOHZieHcaTopa.
19.0Heprus 3/1eKTpUUECKOro MoJis.
20.E1uHULIBI 3/71eKTPOEMKOCTH.
21.IIpumeHeHne KOHJEHCATOPOB.

Koutpomupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kpurepuu oLieHKU:
OTrmeTKa «5»

TI0JTHO PacKpbITO COZiep KaHHe MaTepuasia

YeTKO W IIPABW/ILHO [jaHbl OIpe/e/ieHUs U PacKphITO CO/Eep>KaHHWe TOHATHH,
BEPHO MCTI0/Tb30BaHbl HAyUHbIe TEPMUHbI

IJIsT  ZI0Ka3aTe/libCTBa WCIOB30BaHbl pa3/d4YHble YMEHHsS, BBIBOABI U3
HaO/TF0IeHUH, OITBLITOB

OTBET CaMOCTOSITE/IbHBIM, HCIT0/Ib30BaHbI paHee MpHOOpeTeHHbIe 3HAHMS.

OTtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasa

B OCHOBHOM TIPaBW/JIBHO /[laHbl OMpeJe/JieHus TIOHATUM UM HCIO0/b30BaHbI
Hay4Hble TEPMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

orpeJiesieHUs] TIOHSITUI HeTOJ/IHble, [OMYIeHbl He3HauuTe/bHble HapylleHUus
10C/ie/J0BaTeIbHOCTU W3JI0)KeHMUS], HeOoJIbIIHe HETOUHOCTU rnpu
WICTI0/Th30BaHWUH HAaYUYHBIX TEPMUHOB WJ/TM B BBIBOZIAX M 000O0ITIEHHSIX
TpaBWIbHbIE U UeTKHE OTBEThl Ha BOIMPOCKI YTOUHSIOI[Ero XapakTepa (Mo3uIus
TIOHHMMAFOIITUH)

OTtMmeTKa «3»

YCBOEHO OCHOBHOe CO/iep>KaHWe yueDOHOTO Marepwasia, HO H3J/I0KEHO
¢dbparMeHTapHO, He Bcera Mmoc/jefoBaTeIbHO

oripejiesieHUs] TIOHATUM HeJJOCTaTOYHO UeTKUe

He WCTOJb30BaHbl B KauecTBe JOKa3aTe/lbCTBAa BbIBOAbI M 00001jeHUsT U3
HabJTI0/IeHNH, JOTYIIeHbI OIITMOKH TIPU UX WU3/I0KEeHUH



® lomyIlleHbl OIMOKA ¥ HETOUHOCTHU B UCIO/b30BaHUM Hay4YHOW T€PMHWHOJIOTHH,
onpeziesieHde MOHSATUU

® mMpaBWIbHble W  YeTKWe OTBeTbl Ha  BOMPOCHl  HaBOZMALIEro U
KOHKPETU3UPYHOLLero xapakrepa (Mo3uLys KPUTHK)

OtmeTKa «2»

® OCHOBHOE CO/Iep)KaHre YueOHOTo MaTepHrasa He PacKphITO

® He JlaHbI OTBEThI HAa BOMTPOCHI HABO/IAILIEr0 M KOHKPETU3HPYHOIllero XapakTepa
JOMyIleHbl TpyOble OmMMOKM B ONpeje/eHHH TIOHSATHN, IIPH  HCI0J/Ib30BAaHUH
TePMUHOJIOTUM.

JIabopaTopHbIe padoThI
JIaGopaTopHasi pabora Ne 4
Vi3amepeHHe 3/IeKTPOEMKOCTH IUI0OCKOT0 KOH/IeHcaTopa

Ilens paboThl: ompefiesieHe EMKOCTH TIJIOCKOTO KOHZeHcaTtopa U 6atapeu u3
CoelMHeHWU KOH/IeHCaTopa IMpH Moc/ie[joBaTeIbHOM COeUHEHUH.

IIpu6opsl U npuHAA/IEKHOCTH: VIcrionb3yeMas TiaTdopma
(https://phet.colorado.edu/en/simulations/filter?
subjects=physics&type=html&sort=alpha&view=grid) KOH/IeHCaTop U3BECTHOU
6MKOCTH (STaJIOHHBbIV), BOJBTMETD, PEOCTaT, WCTOYHWK HAmpsDKeHUs, [IBOUHOU
repeK/iryaTeslb, KU, COeJUHUTEeTbHbIe TIPOBO/A.

Kparkoe TeopeTnueckoe BBeieHUe

CucreMa, cocTosiiasi U3 JIByX TIPOBOJHUKOB, pa3/ie/IeHHbIX CJI0EM N3/IeKTPUKa
W PAaCITOJIOKeHHbIX Ha MajioM PacCTOSIHUW APYr OT Jpyra Tak, UTO 3JIEKTPUUeCKOoe
1oJie  3aK/JII0UeHO TOJbKO B TPOCTPAHCTBE MeXKAYy ITPOBOJHUKAMHM, Ha3bIBAeTCs
KOH/IEHCATOPOM. D/eKTPOEMKOCTbIO KOHZIEHCAaTOpa Ha3bIBAeTCsl BeJIMUMHA, UYMCIEHHO
paBHasi OTHOIIEHUIO 3apsifila d, HaXOASIIerocss Ha OJHON M3 OOK/IaJoK, K pa3HOCTU
TIOTEHITHA/IOB MeXKY STUMHU 00K/IafKaMH

c=4
Ua).
Enunuiia usmepenue [U]= [@agap]= [D].

ONeKTPOEMKOCTh 3aBUCUT OT (hOpMbI, pa3MepoB KOH/IeHCAaTOpa, MaTepHasa
IV3eKTpUKa U ero Temreparypbl. Tak €MKOCTb TJIOCKOTO KOH/IEHCATOpa MO’KHO
BBIUUC/IATD 110 hopMyie

£58
4 (2),
rae S — miowans oOKnanok, a d — paccTosHUe MexXAy OOK/IajKamu, MpUYem
Tpe/ITrio/IaraeTCsl, UTO BBINOIHAETCS COOTHOLIeHHe V 9> a
DNeKTPOEMKOCTh LIWJIMH/[PUUECKOT0 KOH/IeHCaTopa BLIUMC/ISIIOT 110 hopMyie




- 2reg,d
In i'i]
2 (3)
rae | — pnvHa oOpa3syrolleld LWIMHAPA; iU T'>— PafgUyChl COOTBETCTBEHHO
BHYTpeHHel U BHellIHel 00K/1a/[0K;
HeckonbKO KOHZIEHCATOPOB MOKHO COeJUHUTH B Oartapeto. IIpy mapasuiensHOM
coeIMHEHNU EMKOCTh OaTaper paBHa CyMMe EMKOCTel KaXK[0ro u3 KOH/IeHCaTOPOB

n

[Tpu mocnenoBaTe/IbLHOM COeJWHEHWM eMKOCThb 0OaTaperd pacCUMTBLIBAIOT TIO
dbopmyie

OHa 3aBUCUT TOJIBKO OT TreOMEeTPUUYECKHMX XapaKTepUCTHMK KOH/JeHCaTopa:
nonaZii OOKMaflIoK M PacCTOSIHUSI MeXXJy HUMU. [IpeArosioxkum Terepb, UTO
MIPOCTPAHCTBO MeXXJy O0OK/IaJKaMy 3ario/IHeHO [U3JIEKTPUKOM C [IU3JIeKTpUUeCcKon
TPOHULIAEMOCTBIO €. Kak M3MeHUTCs1 éMKOCTb KOHZeHcaTtopa? HarpskKéHHOCTB 101
BHYTPU KOHJZIeHCATOpa YMEHBIIUTCS B € pas3, [I03TOMY HalpsyKeHHOCTh I10J11 BHYTPU
KOHZIeHcaTopa OyZieT uMeeT CieAyroiyto hopMyty

=_q
£&y 8 (6)

Kak n1060#1 MpPOBOAHMK, HECYIWM 3apsifi, KOHAEHCATOD HMeeT 3SHEepruo,
KOTOPYO HaxoJAT 1o ¢popMyJie
g _qU_CU

W=—de=d—=
2¢C 2 2 (.

ITocieoBaTe/IbHOCTH BBINO/THEHHS PadoThI:

1. 3axogum Ha raTopmy yepes
cceuIKy: https://phet.colorado.edu/sims/html/capacitor-lab-basics/latest/
capacitor-lab-basics en.html (Mo>)xHO uepe3 060 TamKeTbl, He HYXKHO
perucTprupoBaThCs).
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2. HaxumaeM K/aBHIlIel PUCYHKY IJIOCKUM KOHZeHcaTop (Capacitance).
3. Ha sKpaH BBIXOUTH CJIeIyIOLIAs AUATI0r0Bast OKHO.
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(apacitor Lah: Bagick

4. HakumaeM B JIeBOM CTOPOHE Ta/IOUKH U Tepe/iBUraeM CTpenKy Ha OaTaper Ha
KaKyl0 CTOpPOHe.



i phetcoleradz sdwsirs/! romlicazas tor-lzb-casics stasticanario-dzb-nasics enbhim
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5./I3MeHUTH TIIONIAb M PACCTOSTHUE MeXKAy OOKiagkamu. (3HaueHWe HarvcaTh B
TabuiLy)

6.Uepe3  mynbTHpeecTop  (BOMBTMETP)  W3MEPUThH  HampsbkeHWe  (pa3HOCTb
TOTEHIINA/IOB) MeXJy oOkiazkamu. V3MepsieM uepe3 TPOCTEHbKUX "LIYTIOB"
(KpacHbIN ¥ uepHbIM TTPoBoI0B). KpacHbili cTaBUM Ha “+” 00K/IaZKy, a UepHbIi B “-“
o0k/MagKy. 1 3HaueHue MUIIeM B TaOIHITy.

Smparatian
26 nm Flate Ar=a
100 mm*
t. Vo4
[ -t
L]
+-i++
+4 4
¥
-++
++

| 0.700V




7. U cnonw3ys dopmynsl (2) u (1), (6), (7) Hy>KHO HaUTH 31€KTPOEMKOCTh TIJIOCKOTO
KOHZleHcaTopa W 3apsii OOK/MaJKU KOHJeHCaTopa, SHEeprur0 KOHJeHcaTtopa |
3aro/iHuTh Tabuiy 1.
8.PacueTbl HY>KHO TIOBTOPUTH TP pa3a U3 MyHKTa >-7.
9.Paccuurate cpeaHee 3Hauenue C., cpeaHiol0 abcomotHyio ACq. U
OTHOCHTE/BHYIO C MOTPELHOCTH OTpe/ie/ieHUsi OJHOU U3 éMKOcTel 1o popMyiam

n

> C

_ i=1
® n (6)
ac)=|c-c,

AC.
e=—=%100%

Cor (8).

(7)

10.Pe3ynbTathl pacueta 3aHecTd B Tabauiy 1.

Tabmmiia 1.

Ne | S (m?) dim) |C E W Co |ACy 3
(@ |BM | (1

1

2

3

KOHTpOJ’leblE BOIIPOCHI:

1. aviTe ornpefiesieHue 371€KTPOEMKOCTH TTPOBO/IHUKA. B KakuX eJUHULIAX U3MepSIeTCs
3/1IeKTPOEMKOCTB?

2. 3anuimTe GopMyI1y 3/IeKTPOEMKOCTH C(heprUYeCKOro TTPOBOJHUKA.

3. OT yero 3aBUCUT 3/1IEKTPOEMKOCTb IMMPOBOJHUKA?

4. Yto Takoe KOHJeHCcaTop?

5. [laviTe ompezesieHUe 3JIeKTPOEMKOCTHA KOHAEHCaTopa.

6. OT yero 3aBUCHUT 3JIEKTPOEMKOCTb KOHZ|eHCcaTopa?

7. 3anuinTe (opMyJly 371eKTPOEMKOCTHU TJIOCKOTO, LUTMHAPHUYECKOT0, Cheprueckoro
KOH/IeHCaTOpOB.

8. BeiBeute popMysy 3/1€KTPOEMKOCTH TIOCKOTO, LIUJIMHIPUUECKOT0, ChepruuecKoro
KOH/IeHCaTOpOB.

9. 3armmmre ¢GopMyny AT BBIUKMCIAEHWS CyMMapHOM 6MKOCTH OaTtapeu
KOH/IEHCaTOPOB IpY MX T0CJ/1el0BaTeIbHOM U Napasljie/ibHOM COeJUHEeHUU.

10. BeiBegute dopMyny s BbIUMC/IEHWS CYMMapHOW EéMKocTh OaTapeu
KOH/IeHCAaTOPOB IIPU UX M0C/Iej0BaTe/IbHOM U Iapasijie/ibHOM COeJMHeHUU.

Kontposipyemeie komretreniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30




KpuTepun oLeHKH:

— OueHKa «5» CTaBUTBLCS, €C/TM YUall[UHCS BBITIO/IHSET paboTy B IOJHOM 00Bbeme C
cobmoeHrieM  HeOOXOAUMOHM  TOC/e/I0BaTe/TIbHOCTH  TIPOBE/IEHUS]  OMBITOB U
W3MEPEeHUH;  CaMOCTOSITE/IbHOW ~ pAllMOHAabHO  MOHTHPYeT  HeoOXOAuMbIe
000opy/Jj0BaHHe; BCE OIMBITHI MPOBOAUT B  YCJIOBHSIX M PeXHMax, 00ecreunBarolux
TOJTyueHre TIPABWIbHBIX Pe3y/bTaTOB U BBIBOJOB; COO/MO/@eT TpeOOBaHUS MpaBHUII
0e30macHOCTU Tpy/ia; B OTUeTe TPAaBUbHO M aKKypPaTHO BBITIOJIHSET BCE 3arlMCH,
TabJUI[BI, PUCYHKH, UepTeXKH, TpadyKu, BLIUMCIEHNS; TIPAaBU/IbHO BBITIO/IHSET aHA/IN3
TOTPELLIHOCTEN.

— OrmeHka «4» CTaBUTCA, €C/IM BBITOMHEHbI TpeGOBaHUS K OLEHKUA «5», HO ObIIM
JOTyIeHbl [IBa-TPU HeZioueTa, He Oosee O/HOW HerpyOoi OIIMOKKA W OJHOTO
HezloueTa.

— OreHka «3» cTaBUTCS, ecid paboTa BBITIO/IHEHa He TIOJIHOCTbIO, HO 00beM
BBITIOJTHEHHON YaCTH TaKOB, II03BOJIIET TIOYYUTh IIPaBU/IbHBIE pe3y/lbTaThl U
BBIBO/IbI: €CJTH B XO/Ie POBe/IeHUsI OTIbITa Y U3MEePeHUU ObI/TH [IOTTyIIeHbI OITHOKH.

— OreHkKa «2» CTaBUTCS, ecid paboTa BBIMOJHEHA He TIOMHOCThIO U 00BeM
BBITIOJTHEHHON dYacTh paboT He TIO3BOJIAT CZie/iaTh ITIPABWIBHBIX BBIBOJIOB: €C/IH,
OTIbITHI, U3MePeHUs], BEIUKC/IeHNs], Ha0JIr01eHusT TIPOM3BOAWINCH HETIPAaBUJTBHO.



TemMa 3.2. 3aKOHBI MOCTOAHHOI'0 TOKA

Y ctHbiu onpoc (YO)

1.YT0 Ha3bIBaIOT 3/IEKTPUUECKUM TOKOM?

2. Kakoe HarpaBs/ieHMe TOKa IPUHUMAeTCs 3a I10JI0KUTe/IbHoe?

3.Kakue ycioBusi HeOOXOAUMBI ZIJisl Cy11[eCTBOBaHUSI 3/IEKTPUUECKOT0 TOKa?

4.YT0 Ha3bIBalOT CWJIOM TOKa? DopMysia J/1s1 BBIUMC/IEHUS CUJIbI TOKA.

5. KakoBa eiuHu1a u3MepeHusi Cuibl Toka B C1?

6. Kakol TOK Ha3bIBatOT ITIOCTOSTHHBIM?

7. CchopmynrpoBaTh U 3anvcarth 3aKoH Oma /1Jis1 yyacTka [enu?

8. 3anucaTh hopMy/1y 3aBUCHMOCTH 3/IEKTPUUECKOT'0 COMPOTHB/IEHHS TIPOBOIHHAKA OT
JJIVHBI, TIJIOIa/v TIOTIepevyHoro ceueHusl U pojja BelecTsa.

9. Uto Ha3bIBalOT y/e/IbHbIM COMPOTHB/IEHEM TIPOBOJHHKA? KakoB (pusnueckuii
CMBIC/T 5TOW BEJIMUMHBI?

10.HapucoBatb cxemy 3/1eKTPUUYECKOM LierH, [iBa pe3nCTopa CoeJUHEHHBIX
1oC/1eloBaTe/IbHO. 3arucaTh 3aKOHBI [10C/1e[0BaTe/IbHO COeJMHEeHUs [IPOBOJAHUKOB.
11. HapucoBaTb cxemy 371eKTPUYECKOU LieNH, jBa PE3UCTOPa COeMHEHHBIX
TapasuiesibHO. 3arvcaTh 3aKOHbI [apajiyie/IbHOr0 CoeIUHeHNs POBOJHUKOB.
12.Harmmmivre dopmyty st 0611jero COnmpoTHB/IeHHs TTapaie/lbHO COeIMHEHHBIX
TIPOBOHUKOB:

a) ZiBa MPOBO/IHUKA;

6) Tpu u 6osiee TIPOBOAHUKOB.

12. KakoBa poJib Li1yHTa, Napasule/ibHO TTOAK/IHUYEeHHOr0 K amIiepMeTpy”?
13.Hanuivre dhopmysy /sl pacueTa CONPOTUB/IEHUS IITYHTa, TTOAKII0YEHHOT0 K
amIriepMeTpy.

14.KakoBa poJib 106aBOUHOTO COTPOTHB/IEHHS, IOAK/IFOUEHHOTO M0C/IeZI0BaTeIbHO C
BOJIbLTMETPOM?

15.Harmimre dhopmyiy AJisi pacyera 106aBOUHOTO COMPOTUBIEHHS, TOAK/IFOUEHHOTO
K BOJIbTMETDY.

16.3anuiuTe GopmyJibl AJis onpeesieHrs: paboThl MOCTOSTHHOTO TOKa.
17.CdhopmynupoBats U 3anucaTh 3akoH [xoyns- JleHya.

18.3anuimTe hopmyJibl /i1 pacueTa MOLHOCTH TOKaA.

19. Kakum ripubopom n3mepsieTcsi paboTa 3/iekTprueckoro Toka? Kakum ripubopom
y3MepsieTCsl MOLLIHOCTD 3/IeKTPUYECKOro TOKa?

20.YTo Ha3bIBalOT CTOPOHHUMU CUIAMU?

21.Yto Ha3bBatoT D/1C uctounrka Toka? KakoB dusuueckuii cmbica 3JC? B kakux
eJMHULIAX ee BbIPaXKaroT?

22.YT0 NOHMMAIOT MO/, BHYTPEHHEeU U BHEIIIHel YaCThIO LIeMu?

23.UTt0 nokasbIBaeT BOJIbTMETP, MPUCOeJVHEHHBIN K TTOJIF0CaM UCTOYHHKA TOKa TpU
Pa30MKHYTOU BHellIHel Lenu? [1pu 3aMKHYTOM BHEILIHeN 1jernu?
24.CdhopmynupoBaTth U 3anucaTh 3aKoH OMa [1/1s1 TIO/THOU LienH.

Kontposinpyemeie komnetenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kputepuu oLieHKHU:



OTtMmeTKa «5»

TIOJTHO PaCKPbITO COJlepyKaHue MaTepuasa

YeTKO W MPaBUWIBHO J@aHbl OTpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTOHSITHUH, BEPHO
WCII0JIb30BaHbl HAYYHbIe TePMUHBI

JJTsT J0Ka3aTeIbCTBA MCII0/Ib30BaHbl pa3/iMuHble YMeHUs, BBIBOZbI U3 HaOJTIOeHUH,
OIILITOB

OTBET CAMOCTOSITe/TbHbBIN, NCII0/Ib30BaHbl paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>kKaHre MaTepuasa

B OCHOBHOM MPAaBUJ/ILHO /IaHbI OTIpe/ie/IeHus IOHATUM U UCT0J/Ib30BaHbl HAyUYHbIE
TepPMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

orpe/ie/ieHUs IOHATHI HeTlo/THbIe, I0MYIeHbl He3HauUWTe/IbHble HapyIlleHu s
TI0C/IeIoBaTeTbHOCTH U3/I0KeHMs], HeOOIbIlie HeTOUYHOCTH TIPY HCTI0/Tb30BaHUH
HayUYHBIX TEDMHUHOB WK B BBIBOZAX U 0000ITIeHHUSIX

TpaBWIbHbIE U YeTKHE OTBEThI Ha BOMPOCHI yTOUHSIOI[Er0 XapakTepa (Mo3uLys
TTIOHVMMAaIOITUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/lep>KaHre yueOHOTro MaTeprara, HO U3/I0KeHO (pparMeHTapHO,
He BCer/ia rocae0BaTe/IbHO

onpe/ie/ieHUsI OHSATHUN HEJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaueCTBe Jl0Ka3aTebCTBa BHIBO/IbI U 0000111eHNs 13
HabJTI0/IeHUM, JOTYIIeHbI OIITMOKY TIPU UX U3/I0KEeHUH

JOTTyIIleHbI OITMOKY ¥ HETOUYHOCTH B MCTIO/Ib30BaHUM HAYUYHOW TePMUHOJIOTHH,
onpejie/ieHe MOHITUM

TpaBWIbHbIE U UeTKHE OTBEThI Ha BOMPOCHI HABO/IAILIET0 U KOHKPETU3HUPYIOLLIEero
xapakTepa (T03ULUsl KPUTUK)

OTtmeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI HAa BOMNPOCHI HABO/SLLIEr0 U KOHKPEeTU3UPYIOLL[ero Xapakrepa
JIOMyIIeHbI TPyOble OIMOKY B OMpe/ie/IeHUH MOHSTUM, TIPU UCTI0/Ib30BaHUU
TePMUHOJIOTUM.

TectupoBanue (T)

I BapuaHnT.

1. Haiigute cooTBeTCTBUE MeXAY (hHU3MUeCKUMHU BeJTMUMHAMU U eIMHULIAMU UX
V3MepeHUs:

A) cuna Toka 1) BarT
b) HanpsbkeHue 2) ammnep
B) conpotuBnienve 3) BOJIbT

') MoII[HOCTD 4) oM



IT) paboTa ToKa 5) KOYb

2. YTopsijo4eHHbIM [IBM)KEHHMEM KaKUX 4aCTHL] CO3JaeTCsl S/IeKTPUYECKUX TOK B
meTasuiax?

A) TI0110)KUTe/IbHBIX HOHOB b) oTpuijaTeTbHbIX UOHOB
B) nono>xutenbHBIX ¥ OTPULIATEIBHBIX KOHOB [') 3/1eKTPOHOB

3. Kakoui ¢hopmysion BelpakaeTcst 3akoH OMa /17151 yuacTKa Ljernu?

A) A=IUt B) P=IU B) I=U/R T") Q=I"Rt

4. TTo kakou popMyJie BBIYMC/ISIETCS MOLLHOCTb 3JIEKTPUYECKOTO TOKa?
A) A=IUt B) P=IU B) I=U/R T") Q=I’Rt

5. Cuia TOKa, rpoxojsanias uepes HUATH jiamiibl, 0,3 A. HanpsokeHve Ha samrie 6 B.
KakoBo 3/1eKTpruecKoe CONpOTHUBIIEHHe HUTH JIAMITbI?

A)2 OmB) 1,8 OM B) 0,5 Om ') 20 Om

6. [Tom KakM HanpspKeHWeM HaxOJWTCS OJHA U3 CEeKLIMK TelieBU30pa
conpoTtuBnenuem 24 kKOwm, ecv cuia Toka B Heid 50 MA?

A)1,2BB)0,12BB)12BT) 1200 B

7. KakoBa MOIIIHOCTh 3/1IEKTPUUECKOr0 TOKa B jlamrle Tipyu HarpsbkeHud 100 B v cune
ToKa 0,5 A?

A) 0,5 kBt b) 0,05 kBt B) 5 MBTI") 5 KBT

8. OnipefiesiiTe HampsbKeHHe Ha KOHILIAX CTa/lbHOT'O MPOBOAHKKA AauHOM 140 cm 1
TUIOIIaZIbIO TIoTepeyHoro ceyenus 0,2 MM®, B KOTOPOM crjia ToKa 250 MA. YoeabHoe
conpomuesneHue cmanu pasHo0,15 Om*mm’/m.

A) 0,2625 B b) 2,625 B B) 26,25 B I") 262,5 B

9. K uctounuky Toka ¢ 3/1C 16 B u BHyTpeHHUM coripoTHB/ieHrueM 2 OM
TIOJK/TFOUM/IA conpoTrBieHre 6 Om. OnpejesviTe HanpsyKeHrWe Ha 3aKUMax
VICTOYHUKA.

A)12BB)24BB)36BTI)48 B 1)52 B

10. Kakoii /IMHBI HY)KHO B3ATh KYCOK CTa/lbHOM IPOBOJIOKK ceyeHneM 0,2 MM?,
YTOOBI B M3rOTOB/IEHHOM U3 HEro CITMpasIv TI0cjIe TIoACoeuHeHHs K UICTOUHUKY ¢ 3IC



6 B 1 BHyTpeHHUM conpoTrBieHrueM 1,25 Om cuia Toka Obiia paBHa 3 A? YoenbHoe
conpomuesneHue cmanu pasHo 0,15 Om*mm>/m.

A)1MB)0,75MB)3mMI) 10M ) 0,11 m

IT BapuaHT.

1. HaﬁﬂHTe COOTBETCTBHE MEXY BEJIMUNMHAMHU U € JUHHULIdMHW UX U3MEPEHNA:

A) cuna Toka 1) BarT

b) Ko/MuecTBO TeMmIOThI 2) ammnep

B) conpotuBnexnue 3) OM Ha MeTp
I') yaensHOE CONPOTHBIIEHUE 4) om

) pabora ToKa 5) IKOyJib

2. DneKTpUUeCKU TOK B MeTasyiax MpeCTaB/isieT co0oi ...

A) yriopsijoueHHOe JBMKeHHe CBOOOHBIX IPOTOHOB

B) yriopsijoueHHoe ABMXeHWe CBOOOHBIX 3/IEKTPOHOB

B) xaoTruHOe (6ecropsiiouHoe) JBUKEHHE CBOOOJHBIX TIPOTOHOB
') xaoTruHoe (6ecropsI0uHOe) ABMKeHHe CBOOOHBIX 3/IEKTPOHOB

3. Kakoii popmy/ioii BeipaxkaeTcst 3aKoH bxoysi-JleHia?

A) A=IUt B) P=IU B) I=U/RT') Q=I"Rt

4. TTo kakoi GopmyJie BBIUMC/IAETCS paboTa 37IeKTpUUeCKOro TOKa?
A) A=I’Rt B) P=IU B) I=U/RI') Q=Ult

5. Cusia TOKa, rpoxojsuias uepe3 HUATH Jjiamribl, 0,5 A. HarnpsokeHve Ha jamrie 6 B.
KakoBo 3/ieKTpUyeckoe COrpOTUB/IEHHE HATU JIaMITbI?

A)30MB) 1,2 Om B) 0,083 OmM ) 12 Om

6. I[log KaKMM HanpspKeHWeM HaxXOAUTCS OZjHa U3 CeKLIUK TeJleBU30pa
conporuBienreM 12 kOwm, ecim cuia Toka B Her 100 MA?

A)1,2BB)0,12BB) 12BT) 1200 B

7. KakoBa MOLLIHOCTb 3/1IeKTPUYECKOr0 TOKA B JjlaMIle Tipy HanpsokeHuu 220 B u cusie
Toka 0,1 A?

A) 2,2 kBt B) 0,22 kBT B) 2200 kBT I') 22 BT



8. Onpeieniite HarnpsbkeHMe Ha KOHLAX CTaJbHOT0 MPOBOAHUKA JMHOW 70 CM U
TUIOIA/[bI0 TIoTepeuHoro cevenust 0,1 MM°, B KOTOpoM cr/ia ToKa 250 MA. YoenbHoe
conpomuesnenue cmanu pagHo0,15 Om*mm’/m.

A) 0,2625 B B) 2,625 B B) 26,25 BT') 262,5 B

9. K uctounuky toka ¢ 3/1C 32 B v BHyTpeHHUM conpoTusieHueM 2 Om
TIOJK/IFOUWJIA COoTIpoTHBieHre 6 OM. OmnpepenuTe HarnpsykeHWe Ha 3aKuMax
WCTOYHUKA.

A)24BB)48BB)72BI)9 B /1) 104 B
10. Kakoii i/IMHBI HY)KHO B3SITh KYCOK CTa/IbHOM TIPOBOJIOKH ceueHrem 0,2 Mm?,
YyTOOBI B M3TOTOBJIEHHOM U3 HEro CIvpasy Mocje noAcoeJuHeHUs K UCTOUHUKY ¢ 3IC

6 B 1 BHyTpeHHUM coripoTuBaeHreM 1,2 OM cusia Toka Oblyia paBHa 2 A? YOesnbHoe
conpomuesnerue cmanu pagHo0,15 Om*mm’/m.

A)3MB)1,2MB)2,4mT) 1,8 M [T) 0,36 M

Kontposinpyemsie komneteniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kiouu K Tectam:
BapuaHT 1

Ne Bonipoca 1 [2/3/4/5/6|7[8|9 |10
IMpaBunbubiii |A2 | I' BB I'' T' B|A|A | A
OTBeT 53

B4

ri

115
BapuaHT 2
Ne Bonipoca 1 [2/3(/4|5/6]/7/8]9|10
IMpaBunbubii |A2 |b|T'|A|B|\I' I' A/A|B
OTBeT ES

B4

r3

A5

Kpurtepuu OLIeHKU:
— «2» BbICTaB/sieTCs1 0OyyaroieMycsi, eci Habpasn meHee 4 6asioB;
— «3» BBICTaB/IsIeTCS 00yuaroiieMycs, 3a 5-6 6anos;



— «4» BBICTaBJIAETCS 00yyUaroLemMycs, 3a 7-8 6aios;
— «5» BBICTaB/IsIeTCs o0yuaroiemycs, 3a 9-10 6asos.

3apaHus /I caMoCTosATe/IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/Ia0B, COOOIIEHUIT)

1. Ycnosus, HeoOXoAuMbIe [/ BOSHUKHOBEHUS U TOJAep>KaHUsI 3/1IeKTPUUYeCcKoro
TOKa.

2. Cwusa TOoKa U IJIOTHOCTh TOKA.

3akoH Oma /151 yuacTKa LieMmu.

3aBUCUMOCTb 3J/IEKTPUUYECKOTO COIPOTMB/IEHUS OT Marepuasa, [JIWHbl U

TJIOIaiv TIOTIePeYHOro CeueHus MPOBOJAHUKA.

3aBUCUMOCTD 3JIEKTPUUECKOI'0 COMIPOTUBJIEHUS TIPOBOJHUKOB OT TeMIlepaTyphbl.

TemriepaTypHbI KO3(DPULMEHT COTPOTUBIIEHUS.

CBepXIipoOBOJUMOCTb.

OJIEKTPOABWIKYILIAs CH/la UCTOUHUKA TOKa.

. 3akoH OMa Ji/151 TIOJIHOM LIeMH.

10 DJIeKTpUyecKure Leru.

11.ITapasiesnibHOE U TIOC/Ie[OBaTe/IbHOE COeJUHEHUE TIPOBOJHUKOB.

12.3akonbl Kupxroda as y3na.

13.CoeiuHeHMe UCTOUHHUKOB 3/IEKTPUUYECKOU SHepruu B b6aTapero.

14.31C ucToyHMKa TOKaA.

15.3akoH Ixoynisa — JleHna.

16.PaboTta 1 MOIITHOCTB TTOCTOSIHHOT'O TOKA.

17.TennoBoe AeliCTBYE TOKA.

W

© 0N

Koutpomupyewmsie komnerenuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;

Kpurepuu orieHKuU:

OtMmeTKa «5»

TIOJTHO PacKpbITO COZlepyKaHue MaTepuasna

YeTKO U MPaBUJILHO JIaHbl OMpe/ie/ieHUs] U paCKpbITO COZleprKaHve TTOHATHM, BEPHO
VICII0/Ib30BaHbI HAyYHbIe TePMUHEI

IJIs1 OKa3aTe bCTBA MCII0J/Ib30BaHbl Pa3/IMUHbIe YMeHHs], BbIBO/IbI U3 HaOJTIOIeHNH,
OIBITOB

OTBET CaMOCTOSITe/TbHbIH, MCIOb30BaHbI paHee NIPHOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpe/ie/IeHus IOHATUM U UCTI0/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs TOHSITUM HEMOJ/THbIe, TOMYyIeHbl He3HAUNUTe/IbHbIe HapYIIEeHUs
T10C/Ie/JOBaTeTbHOCTU U3/10KeHUs1, HeOO/IbIIIe HeTOUHOCTHU TIPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BBIBO/IaX M 0000111eHHsIX



TIpaBU/IbHBIE U UeTKHEe OTBEThI Ha BOTIPOCHI YTOUHSIOIET0 XapakTepa (Mo3ulLys
TTIOHHMMAIOIITUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/lep>KaHre yueOHOTro MaTeprara, HO U3/I0KeHO (hparMeHTapHO,
He Bcer/ia rocaejoBaTeIbHO

ornpe/ie/ieHUs TOHSTUM HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe J0Ka3aTebCTBa BHIBO/IBI U 0000111eHNs 13
HabJTI0/IeHNM, JOTYIIeHbI OIITMOKH TIPU UX U3/I0KEeHUH

JOTTyIIleHbI OIMOKY ¥ HETOUYHOCTH B MCTIO/Tb30BaHWH HAYYHOW TEPMUHOJIOTHH,
onpejiesieHe MOHITUMN

TpaBUIbHbIE U UeTKHE OTBEThI Ha BOMPOCHI HABO/IAILIET0 U KOHKPETU3HUPYIOLLIEero
xapakTepa (1o3uLYsi KPUTHK)

OtmeTKa «2»

OCHOBHOE cojiepykKaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI HAa BOMPOChI HABO/SLLIET0 U KOHKPETU3UPYIOLL[ero Xapakrepa
JIOTYIIeHbI TPyOble OIMOKY B OMpe/je/IeHUH MIOHSTUM, TIPH UCTI0/Ib30BaHUH
TePMUHOJIOTUM.

JIabopaTopHbIie padoThI

JIaGopaTopHas padora Ne 5

I/I3y‘-IEHI/IE 3dKOHOB MMOC/I€EA0BATE/IBHOI'0O U IAPA/IJ/I€/JIBHOT0 COeAUHEHUA
MNpoOBOAHUKOB

Ilenb paboThbl: 03HAKOMUTBCS C pa3MUHbBIMM MeTOJaM{  U3MepeHusl
COMPOTUB/IEHUS], MU3MEPUTb BeJIMYMHbI HEU3BECTHBIX COTMPOTUBJIEHUW, TPOBEPUTH
3aKOHBI T10C/Ie[JOBaTeIbHOTO U Mapasiie/ibHOTO COeIMHEHUs COTTPOTUB/IEHUM.

IIpubopsl W NPHUHAJIEKHOCTH: pEOXOp]l, MarasdH COIPOTHBJIEHUM,
PEe3UCTOPBI C HEM3BECTHBIM COMNPOTHBIIEHUEM, Ta/IbBAHOMETD, WCTOUHMUK TOKA, KJIHOY,
peocTar.

KPATKASA TEOPUA

B ¢usurke paznnuar0oT NpOBOAHUKHU MEPBOro U BTOPOro poga. IIpoxoxgeHre Toka
B MPOBOJIHUKAX EPBOT0 PO/ia HE CBSI3aHO C U3MEHEeHHWeM UX XMMUYEeCKOU MPUPOJbI U
3aMeTHbIM NTepeHoCoM BelljecTBa. K HUM OTHOCSITCSI BCe MeTasulbl.

B npoBoAHMKax BTOPOro poja TPOXOXKJEeHHWe TOKa CBS3aHO C XUMHUYEeCKUMH
V3MeHEeHUsIMY, BelyILIUMU K BbIZIeJIEeHUIO COCTaB/ISIFOLLMX 3TH MTPOBOJHUKU Bell[eCTB B
MecTax MX COMNPUKOCHOBEHUS] C [IPYTMMH TIPOBOJHMKamu. PacriaB/ieHHble COJH,
PacTBOPHI COJIeH, KUC/IOT, 11je/I0ueil SIB/SIOTCS MPOBOHUKaMU BTOPOT'O Po/ia.



Ecnu B OgHOPOJHOM yuacTKe LMy CO3ZaTh 3/IeKTpUYecKoe 1oJie, TO B 3TOM
y4acTKe BO3HUKaeT »3/ieKTpudyeckuid TOK. Co3JaHHOe TI0jile XapaKTepu3yeTcs
HarpsbkeHueM U, TIPU/IO’KeHHBIM K yYaCTKY 1[eTiH.

B pe3ynbTaTe ombiToB OM YCTaHOBW/I, UYTO MPU TIOCTOSTHHOM Temrieparype
OoTHollleHWe HampsbkeHuss U Ha KOHI[ax TPOBOJIHUKA K CHJle TOKa I B HeM SIB/iIeTCsl
TTOCTOSIHHOMN Be/TMUMHOM:

R=—= St
I cons

OTy BeIMUMHY Ha3bIBalOT 3/1€KTPUYECKUM COINpPOTUBAEHHEM R yuacTKa Lienu
(npoBogHMKa). CornacHO 3/IeKTPOHHOW TEOpUM, COTMPOTHB/IEHUE MeTa/llTn4ecKuX
TIPOBO/IHUKOB 3/IEKTPUUECKOMY TOKY BO3HUKAeT BC/Ie/ICTBHE TOr0, YTO HOCUTEN TOKa
— 3JIeKTPOHBbI TMPOBOJUMOCTH — TIPH CBOEM /IBW)KEHUM WCTIBITBHIBAIOT COYZapeHUs C
VMOHAMU KPUCTA/UTMUeCKOW pelleTKU. [Ipy 3TOM ABMXKYIMECS 3/1eKTPOHBI MepearoT
MOHaM uacThb CBOeill 2JHepruu, mnpuobpeTeHHON TIpU CBoOOAHOM TipoOere B
9/IeKTPUUECKOM TIojie. JHeprusi, repefilaHHas HMOHaM, TpeBpalllaeTCsi B HSHEPrHUi0
GecriopsijouHOr0 KoJiebaHWsT WOHOB, T. €. BO BHYTPEHHIOIO SHepruto. Pasnuuue B
COTIPOTHBJIEHUM Pa3/MUHbIX METa/JIOB OObSCHSIETCS pa3/uureM CpeJHUX CBOOOAHBIX
1TPo0eroB 3/IEKTPOHOB M KOJIMUECTBAa CBOOOJHBLIX 3/IEKTPOHOB B eJUHHIlE 0O0Bema
MeTaJia.

Epunuuenn conporuBnenusi B cucreme CU  saBnsetcs om  (OM), paBHBIU
COTMPOTUB/IEHUIO TAaKOTO MPOBOAHUKA, B KOTOPOM TIpU HampsbkeHuu 1 B TeueT TOK
cwioi 1 A. BenmuuuHa, obpaTHasi COTMPOTHB/IEHUIO, HAa3bIBAeTCs MPOBOAUMOCTHIO.
EuHuLell IPOBOAMMOCTU SIBJISIETCSl BeJIMUMHA, oOpaTHast  omy, - cumeHC (Cwm).

[Ans  OJHOPOJHOTO  LIWIMHAPWYECKOTO  TPOBOJHMKA  COTMpPOTHBIIEHHE
orpefiesnsieTcsi o hopMmyyie:

ol

R=C
S

rae | - AavHa IPOBOJHMKA; S - TUIOIIA b TIONIEPeYHOro CeUeHHst IPOBOIHMUKA; P
- yJle/lbHOe COTIPOTUB/IEHVE MaTepuasa, U3 KOTOPOr0 U3rOTOB/IEH MTPOBO/IHUK.

Yuc/ioBoe 3HaueHWe YAeIbHOTO COINpPOTHBAeHHS £ paBHO CONPOTHBIIEHHIO
MPOBOJHMKA UIMHOM 1 M, a IJomjajgb IONepeyHoro ceueHus paBHa 1 m°. EguHuiia
yAe/JbHOTO COTMPOTHB/IEHUS] HOCUT Ha3BaHWe «oM — MmeTp» (Om*M). BenuuuHa,
oOpaTHasi y/leJIbHOMY COIIPOTHB/IEHWIO, HA3bIBAeTCsA VZENIbHOW TPOBOJUMOCTBIO

MaTepuasa:
1
g=—
o

EunHula yzienbHOM NPOBOIUMOCTU — «CUMeHC Ha MeTp» (Cm/M).

Hanuure nipumeceli B MeTa/sIMueCKOM MPOBOJHUKE yBeIUUMBAET ero yJerabHoe
coripoTvBieHWe. B Tex ciyuasx, rhe TpeOyeTcs Masioe COMPOTHB/IEHHE TTPOBO/OB,
TIPUMEHSIFOTCS  YMCTble MeTas/ulbl. MeTa/inueckue CIulaBbl TNPUMEHSIFOTCS ISt
TIO/TyYeHHs1 OOMBIIINX 3HAUeHUM COTIPOTHBIIEHUH.

CorpoTuB/ieHHe TIPOBOJHUKOB M3MEHSIETCS TP U3MEHEHUH WX TeMIlepaTyphbl.
[Ipy yBenuueHUM TemIepaTypbl COMNPOTHB/IEHWE MeTa/UIMUeCKUX MPOBOJHHUKOB
yBe/IMUMBAeTCsl. 3aBUCUMOCTh  y/IeJIbHOTO  COMPOTUBJIEHUSI OT  TemmepaTyphl



XapaKTepu3yeTcs TeMIlepaTypHbIM KO3 QHUIMeHTOM COnpoTuBaeHus % gaHHOTO
dp
BellleCTBa: p dt
Il15 MHOTMX MPOBOJHUKOB (B T. U. METAa//IOB) TPU HeOOJIBIIIMX WHTEpBaIax

TeMIIepaTypbl 3aBUCUMOCTh  Y/IeJIbHOTO COMpOTHBIEeHUs F 0T TemrepaTrypbl
OMUCHIBAETCS JIMHENWHBIM 3aKOHOM:

p=po(1+at)
rge Po — yaensHoe conporusienue nipu 0°C; t — TeMeparypa IpoBOJHKKa, 'C;

@ _ cpenHuii TeMIiepaTypHbIi KO3(OMUI[UEHT COITPOTUBIEHUS /IS OTPe/ie/IeHHOT 0
WHTepBasia TeMIiepaTyp.

71 TOUHBIX U3MePeHUl TMOMb3YITCS MeTOJaMH, CBOJSIIMMUCS K CpPaBHEHUIO
M3MepsieMOro COTIPOTUBJIEHUSI CO CTaHAAPTHbIMU (3TajsioHamMu). OAHUM U3 HUX
SIBJIIETCSI METOJ, MOCTa TOCTOSTHHOTO TOKa (MOCTHMK YWTCTOHA). [IpuHLMNUanbHas
cXeMa MeTo/ja MoCTa Oblsla pacCMOTpPeHa BHIIIIE.

ITIOPANOK BBITIO/JIHEHUSA PABOTBI
3ajanue 1. VismepeHue CONpPOTHUB/ICHUA pPe3UCTOpPa C IOMOLbI0 MOCTa
Yurcrona.

1. Cobpatb 371eKTpUUECKYIO IIeMb 10 CXeMe, PHBeIeHHOM Ha puC. 1.

2. IlocrtaButh ABUXOK C peoxopna AB B cpeJiHee T0JIOJKeHHe.

3. CbasaHcyupoBaTh MOCT MOZ00POM COIIPOTUBIEHUM R, Tak uTOOBI TTOKa3aHWS
rajibBaHOMeTpa OKa3a/IMChb paBHbIMM HYJIO. 3HaueHus: R., L., L, 3amucaTtb B
TabJ. 1.

\
A * ¢ B

—F g—[_ -

+ R

4. HailTu Heu3BeCTHOE COMPOTUB/IEHUE M0 (hopmyJie:
Ly
= RmL_
2
5. rtoe Ly u L, — pmuHa T1poBOJIOKU peoxopza Ha ydvactkax AC u CB
cootBeTcTBeHHO (L1=AC, L,=CB). Pe3ynbTar 3aHectu B Tab1. 2.

R

X



6. IloBTOpUTH U3MepeHUs yKa3aHHbIe B IIl. 3, 3 ellle ABa pas3a, CMeCTUB [BUKOK
peoxop/ia BIIpaBoO U BI€BO OT CpeJHero I0JI0KeHHUs.
7. BBIUMCIUTH CpeJiHee 3HauUeHre U3MepPeHHOr0 pe3ucTopa.

Tabauya 1
Ne Rn, L, Lo, R;,
Om M M Om Ry,
Om
8. AHa/IOruyHo W3MepUTb  COIPOTUBJ/IEHHWEe  BTOPOr0  pe3ucTtopa U
3arnucaTh OKOHYaTe/IbHbIe pe3y/bTaThl B TabO/I. 2.
Tabauya 2
Ne Rn, L, Lo, R»,
Om M M Om Ry,
Om

3ajanue 2. IIpoBepka 3aK0HOB IOC/IeA0BaTe/JbHOr0 M Iapa/ule/IbHOro
Ccoe/IMNHeHNH Pe3UCTOPOB.

1. Tlonb3ysick  opmynamMu  TOC/TeOBaTeILHOTO U TApasijie/IbHOTO
COeJUHEeHHWM, paccurTaTh OOIIlee COMPOTHBJIEHWE Pe3WCTOPOB, W3MEPEHHBLIX B
3a/laHuH 2.

2. CpaBHUTh M3MepeHHble 3HaUeHHUSI Rnoc U Rngp C BblUMC/IeHHBIMU. CrieniaTh
BBIBOJ| O BBIMOJIHAEMOCTH 3aKOHOB TM0OC/IeJOBATe/IbHOTO W MapasiieslbHOTrO

COE,Z[I/IHEHI/Iﬁ pe3nCTOpPOB.

Tabauya 3.

No R., L, Lo, Rnap_3, Rnap_, Rnap _m >
Om M M Om OM OM

Tabauya 4

No R, L1, L, Rnoc_s Rnoc » Rnoc _m>
OMm M M OMm OM OM




KoHTpo/IbHBIE BOMPOCHI
1. O6BbsICHUTe MPUHLIUIT JeHCTBYS MPOCTeMilero oMMeTpa.
2. B yeM KOHCTPYKTMBHOE OT/MYMe amIlepMeTpa, BOJbTMETpPa, rajbBaHOMETpA
MarHMATO3/1eEKTPUYECKOU CUCTeMBbI?
3. Kakumu rmipeumyliiiecTBaMu 00siafilaeT MeTOJ, OTpe/iesieHHs] COTPOTHUBJIEHUS
MOCTOM YUTCTOHA [0 CPAaBHEHUIO C MeTOZI0M amIlepMeTpa U BoJIbTMeTpa?
4. Tlouemy ommbKa U3MepeHUid MOCTOM YHUTCTOHA MeHbIIle, eC/Id COITPOTHUB/IEHHEe
R« ¥ Ry, 6i3KY ADYT K APYTY?
[Touemy GOJIBIIIMHCTBO ra/IbBAaHOMETPOB UMeeT IIKaIy ¢ HyJieM TocepeuHe?
6. MOXHO /1 B CXemMe MOCTa YUTCTOHA MPOU3BOAUTb U3MePEeHHs, IIOMeHSB
MeCTaMU raJibBAaHOMETP U UCTOUHUK TOKa?
7. Hapyiiaercd /4 paBHOBeCHMe MOCTa YWUTCTOHA, €C/IM U3MEHWUTh BeTUUYWHY
HanpsyKeHUst UICTOUHUKA TOKa?
8. BbIBeCcTH yC/I0BHSI paBHOBECHSI MOCTa YUTCTOHA, UCTOJb3Ys 3aKOHbI Kupxroda.

v

Koutpomupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;
Kpurepuu oLjeHKU:

— O1leHKa «5» CTaBUTBCS, €C/M YYall[UiCs BbIMOJIHSeT paboTy B TOJHOM oObeme C
cobmofieHeM  HeoOXOAWMOW  TOC/e/0BaTe/IbHOCTU — TIPOBeJieHUs]  OMBITOB U
W3MepeHW;  CaMOCTOSITe/IbHOM  palldOHa/IbHO  MOHTHDYeT  HeobXouMble
o0opy/ioBaHue; BCe OMbBITHI MPOBOJUT B YCJIOBUSIX M peKUMaX, 00eCrieurBaroIinux
ToJTyueHre TIPaBWIbHBIX pe3y/bTaTOB M BBIBOZIOB; COO/0/aeT TpeOOBaHUS TIPABUII
Oe30macHOCTH Tpy/a; B OTYeTe TPAaBWIbHO M aKKypaTHO BBITIOJIHSET BCe 3aluCHy,
TabJTUI[BI, PUCYHKH, UepTeXXH, TpadyKu, BLIUMCIEHNS; TIPABHU/IbHO BBITIO/IHSIET aHA/IN3
TIOTPEIIHOCTEH!.

— OueHka «4» CTaBUTCS, €C/IM BBITIOJIHEHbI TpeOOBaHUSI K OLIEHKU «5», HO ObLIM
JOTyllleHbl /1Ba-TPU HeJoueTa, He Oosee ofHOW HerpyOoOl OIMOKKW U OJHOTO
He/loueTa.

— OreHka «3» cTaBUTCS, ecid paboTa BBIIO/IHEHa He TIOJIHOCTbIO, HO 00beM
BBLITIOJTHEHHON YaCTH TaKOB, TI03BOJISIeT TOAYYMTh T[IpaBU/IbHbIE pe3y/bTaTbl U
BBIBO/IbI: €C/TU B XO/Ie TIPOBe/IeHUsI OTbITa ¥ M3MepeHU ObL/TN JOMyIeHbl OLINOKY.

— OueHKa «2» CTaBUTCS, ecid paboTa BbITIOJIHEHA He TIOMIHOCThIO U 00beM
BBITIOJTHEHHON dYacTh paboT He TIO3BOJIAT CZieJiaTh ITIPABWIBHBIX BBIBOJIOB: €C/IH,
OTIbITHI, U3MePeHUs], BEIUKC/IeHNs], Ha0JIr01eHHs TIPOM3BOAWINCH HEIPAaBUJIBHO.

JIabopaTopHbIe padoThI

HHCTpYKIIHOHHAsA KapTa K JiabopaTopHoi padore Ne 6

Tema 3anatusa: usmeputh OJC U omnpejie/ieHHe BHYTPEHHETO COMPOTHUBJIEHHS
HMCTOYHHMKA TOKA.

Ilenb 3aHATHA: HAYUUThCS SKCIEpUMEHTaabHO, u3MepsaTh OC U BHyTpeHHee
COIPOTHMB/IEHHE NCTOYHHMKA TOKaA.



ITepes Haua/IoM 3aHATUSA He00Xx0AUMO 3HaTh. 3aKoH OMa /711 yyacTKa Lieru, 3aKOH
Oma /711 IOJTHOM 11enu, KaK TMOZIK/TF0UatoTCs B 11eTh TTPUO0PhI M3MePeHUs CUJTbI TOKa 1
HaTpsDKeHUs], TeXHUKY 0€3011aCHOCTH MpY paboTe ¢ 3/IeKTpUUeCKUMH LIeTsIMHU.

Iloc/ie oKOHYaHHs 3aHATHA Heo0xoguMo ymeTb. CoOUpaTh 3/1eKTpHUUecKue 1iemnu
rapasijielbHO  COeAMHEHHBIX TPOBOJAHWKOB, CHUMAaTb I[IOKa3aHWs TMpPHUOOpPOB,
pacCUMTHIBATh MOJIHOE CONPOTUB/IEHUE Mapaslie/ibHO COeIMHEHHBIX POBOJHUKOB.
OOopyaoBaHue: KommbioTep, VIHTepHeT, MHCTPYKI[MOHHAS KapTa.

CopepxaHue U Teopus.
B03HUKHOBeHHE pa3HOCTH TOTEHLIMA/IoOB Ha TOJIF0cax JH000r0 MCTOUHUKA SIBIISIETCS
pe3y/bTaToOM pasfie/leHUus1 B HeM IIOJIOJKUTe/IbHbIX U OTPULIaTe/IbHBbIX 3apsif0B. JTO
paszesnieHre MPOUCXOAUT Oyaroziapsi paboTe, coBepiliaeMoi CTOPOHHUMH CUJIaMH.
Cunbl HE3/IeKTPUUECKOro TIPOMCXOXK/EHHs], JelCTBYIOIIMe Ha CBOOOAHbIE HOCUTENN
3aps/ia CO CTOPOHbI MCTOYHUKOB TOKa, Ha3bIBAKOTCS CTOPOHHUMU CUJIaMU.
IIpu mepemMellieHUM 3/1€KTPUUYECKUX 3apsA0B 0 L[l MOCTOSIHHOTO TOKa CTOPOHHUE
CWIbI, IENCTBYIOLIe BHYTPH UCTOYHUKOB TOKA, COBEPILIAlOT paboTy.
dusnyeckass BeJMUMHA, paBHasi OTHOIIEHWIO pabOThl Ao CTOPOHHUX CWI TIpU
repeMelleHUd 3apsiZia ( BHYTPU WCTOYHMKA TOKAa K BeIMYMHE S5TOr0 3apsza,
Ha3bIBaeTCS 3JIEKTPOABKYLLer chior ucrounuka (31C):
AIC == A
)
O/1C onpepensieTcss paboToM, coBepIllaeMOi CTOPOHHUMHM CHJIaMH TPH TTepeMeIeHuH
eZJMHUYHOIO TI0JIOXKWUTE/IbHOIO 3apsfa. DJIeKTPOJABWXKYILLas CWUla, KaK U pa3sHOCThb
TOTEeHIMA/IOB, M3MepsieTCs B BofbTaX. UToObl  u3MepuTh  3JIC MCTOUHMKA,
Ha/|0 NPUCOeJUHUTD K HEMY BOJIbTMETD MPU Pa30MKHYTOM LeIH.
VIcCTOYHMK TOKa SIB/ISIeTCS MPOBOJHUKOM M BCerila UMeeT HeKOTOpPOe COMPOTHBIIEHHE,
TO3TOMY TOK BbIJeJiieT B HeM TeIlUI0. JTO COIMPOTHBJ/IEHWE Ha3bIBalOT BHYTPEHHUM
COTIPOTHBJIEHWEM UCTOUYHHKA U 0003HAYAIOT T.
Ec/u 11erb pa30MKHyTa, TO paboTa CTOPOHHUX CHJT TIpeBpaIliaeTcs B MOTEHIMATBLHYHO
SHEPryI0 MCTOYHMKA TOKa. [Ipy 3aMKHyTOM Lienmd 3Ta MOTeHLWajbHas SHeprus
pacxoayeTcs Ha paboTy TO TiepeMelleHWI0 3apsiioB BO BHeIIHeld Ljenu C
cornpoTuBeHreM R ¥ BO BHyTpeHHel 4acTy Lieny C CONPOTUB/IEHUEM I , T.e. € = IR +
Ir.
Ecmv uenb COCTOMT W3 BHELIHEM YacTU COMpOTUBJIEHWEM R W BHyTpeHHel
COIpPOTHUBJIEHHEM I, TO, COIJIaCHO 3aKOHY coxpaHeHWs 3Hepruu, I/C wmcTOUHUKA
OyZeT paBHa CymMMe HarpsbDKeHU Ha BHeIIHeM W BHYTPeHHeM ydacTKax Lier, T.K.

MpU TlepeMellleHuH TI0 3aMKHYTOW Lienu 3aps/, BO3BpalllaeTcsi B MCXOAHOE

g=IR+1r
T10JIO)KeHHe , rae IR — HampspkeHVMe Ha BHeLIHeM yyacTke Lenu, a Ir -

HarpspkeHre Ha BHYTPEHHEM yuJacTKe LIerH.
&

f =
TakumM o6pa3om, J/1s yuacTKa 1ieru, cojepxkaiiero 3/C: Rtr

Ota ¢opmysa BblpakaeT 3aKOH OMa /i MOJHOW Lienu: CK/ia TOKa B TOJIHOM
L[ery TIPSIMO TIPOTIOpPLIMOHA/IbHA 37IeKTPOABIDKYILe Cujie UCTOYHMKA W 0OpaTHO
TIPOIOPLIMOHA/IbHA CyMMe COMPOTUB/IEHUM BHEIIIHETO M BHYTPEHHEr0 YYaCTKOB L{eTu.



YacTo WCTOUHMKM 3JEKTPUUECKOM SHEPTrUd COeNUHSIIOT MEeXAy COo00u s
nuTaHus teny. Coe/liHeHHe HCTOYHUKOB B OaTapero MOXKeT ObITh TT0C/Ie/JoOBaTeIbHbIM
Y TIapasuie/ibHbIM.

Ilpu mociesoBaTe/IbHOM COeJUHEHUHM /Ba COCEAHMX HCTOYHHMKA
COe/JUHSIIOTCA Pa3HOUMEHHbIMU MOJII0CaAMM.

[MosryuuBITIasicsi TIPU TMIOC/IeIOBaTe/IbHOM COeJUHEHUM aKKyMYyJIATOpHasi OaTapest
vMeeT Ty >Xe eMKOCTb, YTO U Y OAWUHOUHOTO aKKyMYJIITOpa, a HampsbKeHWe TaKou
aKKyMyJIATODHOM 0OaTaped paBHO CyMMe HalpsDKeHHWW BXOAAIMIUX B Hee
aKKyMy/STOpOB. T.e. eC/id aKKyMYyJIITOPbl UMEIOT OJWHAKOBbIE HAIpsDKeHUs, TO
HampsbkeHHe GaTtaper paBHO HAIPSDKEHHIO OJIHOTO aKKyMYJIATOPa, YMHOXXEeHHOMY Ha

KOTMUeCTBO aKKyMYJ/ISTOPOB B aKKyMY/ISTOPHOM OaTtapee.
- + =1 -+ et B ey M
{ i % l | ! 11

| ]

| e —
1. 3/1C baTapeu paBHa cymme 3/1C OTAe/bHBIX UCTOUHUKOB €= €1 + €, + €

2. O6ijee compoTuBieHWe OaTraped MCTOYHUKOB paBHO CyMMe BHYTPEHHMX
COTIPOTHBJIEHUM OTJE/IbHbIX UCTOYHUKOB Toarapen— I'1 T T2 + I3

Ecimu B GaTapeto coelMHeHbI N OJIMHAKOBBIX MCTOYHMKOB, TO J/IC Garapen €= ne; a
COTNPOTHUBIIEHUE Toarapen— NI

G HE
3. Cnsia TOKa B TakoM Lemnu 1o 3akoHy Oma Rtnr
IIpy mnapaiielbHOM COeAMHEHHMH COeMHSIIOT MeX/Jy co0oil Bce
M0JI0)KUTe/IbHbIE U BCe OTPULiaTe/IbHbIe MO/IHCHI ABYX WA N HICTOYHUKOB.
[TapannensHO COeIUHSIOT TOJIBKO UCTOYHUKM C OJMHAKOBOU
S/IC. TlonyuuBIasicss TpyA MapajsielbHOM COeIMHeHWH aKKyMy/sSTopHas Oartapest
VMeeT TO >Ke HarpssKeHWe, YTO U Y OJWHOYHOTO aKKyMYJIAITOpa, a €MKOCTb TaKOMW
aKKyMYJIATOPHOM OaTaper paBHa CyMMe eMKOCTel BXOZSIINX B Hee aKKyMYJISITODOB.
T.e. eC/id aKKyMYJIATOPBI UMEIOT OZJMHAKOBBIE EMKOCTH, TO eMKOCTb aKKyMYJISTOPHOU
OaTape paBHa €MKOCTH OJHOTO aKKyMYJIITOpa, YMHO)K€HHOW Ha KOJMYEeCTBO

aKKyMYJISITOPOB B OaTapee.



1. 3/1C GaTapen OAMHAKOBBLIX NCTOUHUKOB paBHa 3/1C OIHOrO UCTOUHMKA. €= €= € =
&3
2. CompoTHBieHre OaTaper MeHbllle, UeM COTIPOTHB/IEHHE OAHOTO UCTOUYHUKA Tsarapen™
I'1/H

L 3
3. Cusa ToKa B Takoii 1ieru 1o 3akoHy Oma ~ &+ri»

OnekTpuuecKasi SHeprusi, HaKOIUIeHHasi B aKKyMYJIITOpHOW Oarapee paBHa
CyMMe S5HEeprui OTHe/bHBbIX aKKyMYJATOPOB (MPOM3BEJEHUI0 SHEpPrud OTe/IbHbIX
AaKKyMYJISTOPOB, €C/Id aKKyMYJISTOPbl OJWHAKOBbIe), HE3aBUCMMO OT TOrO, Kak
COeIMHEHBI aKKYMYJIITOPHI - apaJijie/lbHO WIX MOC/Ie0BaTe/bHO.

BHyTpeHHee COTMpOTUB/IEHHWE AaKKyMYJSITOPOB, W3TOTOBJIEHHBIX TI0 OJHOM
TeXHOJIOTUH, MPHYMEPHO obpaTHO TPONOPLIMOHAIEHO €MKOCTH
akkymynasTopa. [TostoMmy T.K. 10Opu  Mapajie/lbHOM  COeUHEHWH  eMKOCTh
aKKyMY/IITOPHOI OaTaper paBHa CyMMe eMKOCTeM BXOJSIIMX B Hee aKKyMYJIATOPOB,
T.e. YBeJIMUUBAETCS, TO BHYTPEHHEe COMPOTUB/IEHWE YMEHBIIIAETCS.

OTCIO,[[aE =I,R +Iir £ =I,R, +1,r

[Tockonpky 11 R =U. gy IR, =U- ‘19
U, +I,r =U, +I,r yuy1.r - I,r =U, - U,

_U,-y,
OTCIOfja C/IelyeT, YTo BHYTpEeHHee COMpOTHB/IEHHE UCTOUHNKA Toka 12~ [
1)
a 24C
Onpepaenerme 3[C 1 BHYTPEHHErO CONPOTUBNEHMS 6yger —€ =U,+ ;7 (2)

WCTOYHWKa TOKa

MNapameTpsl TOKG LEn

o e OmnucaHue yCTAaHOBKHU
i 4 BUPTYa/IbHOU

JlabopaTopHOii paboThI
JKcrnepyMeHTa/bHas

yCTaHOBKa MpejCcTaB/aeHa
Ha pucyHke. B jeBo
BepXHEM yriy
TpeficTaB/ieHa  IaHesIb
«ACTOUHMK TOKa», Ha
KOTOpOU MOYKHO

Buibepute
MCTONHMK TOKGO
WCTOYSAK 1

_ MCTouHRE 2

» HCTOMHHK 3
4
,"-’,

F
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_ MCTOMHIK 4

_ HCTOMHUK 5




BbIOpaTh OZMH W3 IATH WCTOYHWKOB TOKAa. BHH3y pacriojio’keH K/F0U. KOTOPBIHA
Heobxo/MMo Oy/leT 3aMbIKaTh II0C/Ie SKCIiepuMeHTa. B KpaliHeM HI)KHEM MpaBOM
YTy pacrioyiokeH peocTaT. MOKHO TMepeMelllaTb TOA3YHOK W MeEHSITh 3HaueHue
corpoTvB/ieHusi. Mcrnonb3ysi TIpeficTaB/eHHYI0 YCTaHOBKY, [OCTUTaeTcs 1ieJib
TIOCTaB/IeHHOW /Tab0paTOPHO# pabOTHI.

I1lnaH BbINO/IHEHUA PadoThI
1. TTepeliguTe 10 CcChIKe https://www.youtube.com/watch?
v=H8F2aQzK7j0 mpocMoTpHTe BU/I€0YPOK KOTOPHIH MOSICHUT, KAKUM 00pa3oM
NIPOBOUTCS TabopaTopHasi paboTa B peasibHbIX YCIOBUSIX.
2. [Tepeiigute o ccouike http://mediadidaktika.ru/mod/page/view.php?id=380
Y BBITIOJIHSNTE T10C/1e/I0BaTeTbHOCTD /IeCTBUM, OMTMCAaHHBIX HUXKeE.

1.3apanune. Paccuumatime 3/]C u éHympeHHee conpomues/eHue yenu.

1. 3anycTuTh BUPTYabHBIN CTEH],

2. BbibepuTe UCTOUHUK TOKa 1.

3. Kypcopom HaBOA¥M Ha K/t0U U 3aMbIKaeM LieTlb.

4. KypcopoM HaBOJIUM Ha peocTar, ABUTraeM IOJI3YHOK peocTara.

5. YcTaHOBUTE MOM3YHOK peocTaTa MpUO/IM3UTebHO B Cpe/iHee TI0/I0)KeH e, U3MepbTe
cuny Toka Iy u Hanpsbkenve Us | 3anecure B Tabmuty 1.

6. IlepenBrHbTE TIONI3YHOK peocTaTa, U3MepbTe CUIYy TOKa I u nanpskenve Uz |
3aHecuTe B Tabnuiyy 1.

7. BbluhciuTe BHyTpeHHee conpotusjieHve ru  JDC £ UCTOUHMKA TOKa II0
dbopmynam (1) u (2)

8. Pe3ynbTaThl U3MepeHUi U BBIUMC/IEHWH 3aITUIIUTe B TabaUIy 1.

9. BrhInosiHUTe TaKue e JelCTBUS /ISl MICTOYHUKOB ToKa 2,3,4,5.

Tabsuiia 1.

No/m| EmB |[LA |L,A |U,B |U,B [R.OM | R,OM |r,OM | EmwB

10.Cenathb BbIBO/I.

KoHTpo/ibHBIE BONIPOCHI.

1.IToueMy rokasaHus BOJbTMETpPA IIPY Pa30MKHYTOM Y 3aMKHYTOM KJ/IFOUe pa3/InyHbI?
2.Kak 1roBbICUTh TOYHOCTh U3MepeHus J/JC UCTOUHUKA TOKa?

3.MoykeTe /M Bbl MPeAJIOKUTb Apyrue crocobbl usmepenuss 3[C U BHyTpeHHETO
COTIPOTHUBJIEHUSI UCTOYHMKA TOKA?

Koutpomupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kpurepuu orieHKuU:

— OrjeHKa «5» CTaBUTHCS, €CJTH yUall[UiCs BBITIO/HSAEeT paboTy B TIOJIHOM oObeMe ¢
cobmtoieHreM HeoOX0JUMOM TT0C/IeZloBaTeTbHOCTH TIPOBeZIeHUsI OTTBITOB U



W3MepeHHH; CaMOCTOsATeTbHOM palliOHa/IbHO MOHTHPYET He00XO0AUMbIe
000py/1I0BaHKe; BCE OTBITHI IPOBOJUT B YCIOBUSAX M PEXXMMAaX, 00eCIIieunBarolruxX
TI0/TyueHre MPaBUIbHBIX Pe3y/IbTaTOB U BBIBOZIOB; COO/TIOjaeT TpeOOBaHMUS TIPaBUT
Ge30macHOCTH TPY/a; B OTUeTe MPaBUIbHO M aKKYPaTHO BBITO/IHSIET BCe 3allvCH,
TabJUL[bl, DUCYHKH, UePTeXKH, TpadMKH, BEIUKC/IEHNYST; TIPABU/IbHO BBITTOTHSIET aHa/IN3
TIOTPELLIHOCTEN.

— OtieHKa «4» CTaBUTCS, eC/TU BBITIOJIHEHBI TPeOOBaHUS K OLIEHKH «5», HO ObI/H
JIOTIYII[eHbI IBA-TPH HeloueTa, He OoJiee OHOM HEerpyOoi OIMOKH M OHOTO
HejloueTa.

— OueHKa «3» CTaBUTCS, ec/i paboTa BbIMO/IHEeHA He TIOJTHOCThIO, HO 00beM
BBITIOJTHEHHOH YaCTH TaKOB, TTO3BOJISIET TIO/TyUNTh TIPaBUIbHbIE Pe3y/IbTaThl U
BBIBO/IBI: €CJTH B XO/Ie TIPOBE/IeHUS OTbITa ¥ U3MePeHUH ObI/TH JOMYIIeHb] OIIHOKH.
— OLleHKa «2» CTaBUTCS, ec/ii paboTa BhIMOIHEHA He TIOJTHOCThIO U 00beM
BBITIOJTHEHHOH YacTH paboT He MO3BOJISAT C/le/laTh IMPaBU/IbHBIX BHIBO/IOB: €CIIH,
OTTbITHI, U3MEPEHUs, BLIUMC/IEHHS], Ha0JTI0IeHHs TIPOM3BOMIHNCH HEIPAaBUJTBHO.

JIabopaTopHbIe padoThI

HNHcTpyKIIMOHHAsA KapTa K jiabopaTopHoii padore Ne 7

Tema 3aHATHA: OIpe/ie/ieHre y/e/IbHOIO CONPOTUB/IeHUS IIPOBOHYKA

Ienp 3aHATHA: OIpefiejieHde  Y[eJbHOIO0  3JIEKTPUUECKOrO0  COINPOTUBJIEHUS
Pe3UCTOPHOIO MPOBOJA 10 TEXHUYECKOMY MEeTOAY.

ITepes Haua/s10M 3aHATHA HE0OXOAMMO 3HATH: UTO TaKoe Y/ie/IbHOe COMPOTUB/IEHUE
Y OT Uero OHO 3aBUCHUT; 3HATh NIPUHLUI JieNCTBHEe U3MepUTe/bHBIX TPUOOPOB.

ITocie OKOHYAHUSI 3aHATHA HEO0XOAMMO YMeTh: BLIUUC/ISATH  yesbHOe
CONPOTHBIIEHUE TIPOBOJAHUKOB [I/IS1 PA3/IMYHbIX MeTa/l/IOB.

O6opygoBaHue: KoMiibioTep, VIHTepHeT, MHCTPYKLIMOHHAs KapTa.

CopeprxaHue U Teopus.

Krnacc ycTporcTB, KOTOpbIe NPUMEHSIIOTCS AJ11 U3MePEeHUsT 3/IeKTPUUEeCKUX BeTUYMH,
Ha3bIBAIOTCS 3/IeKTPOU3MepUTEeIbHBIMU MPUOOpamMH.

y W L W CyI111ecTBy1OT bonbiioe
c 08 1 12 KOJTNYEeCTBO Pa3/InYHbIX

Q¥ 1
\&)WM r 5/IEKTPOU3MEPUTE/ILHBIX TIPHUOOPOB.
¥ |

o ‘ mpesen
| HU3MEpeHH

4 3 ITo TIPUHLIAIY JeUCTBUS

A : 3/1IeKTPOM3MepUTe/IbHbIe npubopkI
jeBor'=> 11991 =

Meo3 mawly NOApA3AesAloTCd  Ha  CJIe/lyIOIe

CAEMARO B CLCP

A ‘ OCHOBHBIE TUIIBI:
- . 1. [Tpubopsl

verenta MarHyiTO3/1eKTPUYeCKON CHUCTEeMBbI A
npuGopa , OCHOBAaHHBIE Ha TIPYHLIUTIE

B3aHMMO/IeICTBUSI KaTYyIIKA C TOKOM U
BHEIITHer0 MarHUTHOT'O I10JIs, CO37jJaBaéMOI'0 ITOCTOSIHHBIM MarHUTOM.

KJ1acc
TOYHOCTH



2. TIpubopHkI 371eKTPOIUHAMUUECKOM CUCTEMBI $ , OCHOBaHHbIe Ha MPUHLIUIIE
3/1eKTPOIMHAMUYECKOTO B3aUMO/IEUCTBYS ABYX KaTYIlIeK C TOKAaMH, U3 KOTOPBIX OJHA
HETO/JBWI)KHA, a [Ipyrasi MO/IBU>XKHa.

3. TIpubopbl 371EKTPOMArHUTHON CHUCTEMBbI { , B KOTOPBIX UCMOJIb3yeTCs
TIPUHLIUI B3aUMOZIENCTBUSI MarHUTHOT'O TIO/ISI HEeTOJBW)KHOM KaTyIIKU C TOKOM MU
TO/IBM)KHOM JKeJIe3HOM IIJIaCTUHKY, HaMarHU4eHHOM 3THUM I10JIeM.

4. TemoBble W3MepUTe/bHbIEe MPUOOPHI, KCIO/IL3YIOI[HEe TEeTUIOBOe /elCTBHe
3/IeKTPUYECKOr0 TOKa. Harperas TOKOM MpPOBOJIOKA Y[JMHSAETCS, TPOBUCAET, U
BC/Ie/ICTBHE 3TOTO TIOJBM)KHAS YacTh MPUOOpa MoayyaeT BO3MOKHOCTb ITOBEPHYTHCS
T10/] ZIGKCTBUEM TIPY KHHBI, BbIOMparoiieid 06pa3oBaBIIyoCs C1abrHy MPOBOJIOKH.

5. TIpubopel WHAYKIMOHHOW CHCTEMBbI , OCHOBaHHble Ha TIpUHIIUIIE
B3aMMO/I€MCTBUSI BpALLAOIerocss MarHUTHOTO TI0JISi C TOKaMH, WHJYKTUPOBAHHBIMU
5TUM TI0JIEM B TTOJBW)KHOM MeTa//INueCKOM LIUJTUH/PE.

1

6. [IpubopbI 3/1EKTPOCTaTUUECKOU CUCTEMBI bl , OCHOBaHHbIe Ha MPHUHLIUIIE

B3aUMOJIEMCTBUST  TIOIBWKHBIX U HEMNOABW)KHBIX ~ METa//TMUeCKUX  IIaCTHH,
3apsDKeHHBIX PA3HOUMEHHBIMH 3/IeKTPUUeCKUMU 3apsilaMHU.

7. Tlpubopel TepMO3/E€KTPUUECKOW CHUCTeMbl, TMpeACTaBstole Co0oii
COBOKYITHOCTb TEPMOIIaphl C KAaKUM-JIM0O UyBCTBUTE/NBLHBIM MPHUOOPOM, HarpyuMep
MarHuTO3/IeKTPUUECKON CUCTeMbl. V3MepsieMbléi TOK, TPOXOZs uepe3 TepMoriapy,
CIIoCoOCTBYET BO3HHMKHOBEHHIO TEePMOTOKa, BO3/I€MCTBYIOLL[ETO Ha
MarHuTO3/1eKTpuUecKuii mpubop.

8. Ilpubopwsl BUOpaAI[MOHHOW CHUCTEMbl, OCHOBaHHble Ha TIPUHIIMIIE
MeXaHUYeCcKOoro pe3oHaHca BuUOpupymoommx Tea. [Ipy 3aZlaHHON 4YacToTe TOKa
Hauboslee WHTEHCHBHO BUOpPUpDYyeT TOT M3 SKOPBKOB 3/IeKTPOMAarHuTa, Meproj
coOCTBEeHHBIX KO/Ie0aHH KOTOPOTO COBIAZAeT C MepHOOM HaBsI3aHHBIX KOJle0aHHA.

9. DJiIeKTpOHHbIE W3MepUTe/IbHbIe MPUOOPHI - TIPUOOPHI, U3MepUTe/IbHbIE LIeNn
KOTOPBIX COZIep>KaT 3/IeKTPOHHBIe 3jieMeHThl. OHU HCIOJ/Ib3YeTCsl AJjisi U3MepeHUi
TIPAKTUUECKA BCEX 3/IEKTPUUECKUX BEJIMYWH, a TakKKe He3JIeKTPUUeCKHUX BeJIMUMH,
Tipe/iBapyTe/IbHO TTPe0bpa30BaHHBIX B 3/IeKTPHUUeCKUe.

[To Tumy OTCYETHOTO YCTPOMCTBA pa3/MuUalOT aHaJOroBble W LK(POBbIE
1010)5(010)5) S8
XapaKTepHUCTHKH 3JIeKTPOM3MePHUTEe/TbHbIX MPUOOPOB.

IlpegesioMm  m3MepeHUsl dJIEKTPOM3MEPUTEILHOTO  Mpubopa  Ha3bIBaeTCs
MakCHMMa/ibHOe 3HaueHWe u3MepsieMOd (DU3UYeCKOM BEeMYMHBI Xmax, KOTOPOE
BbI3bIBaeT OTKJIOHEHHe yKa3aTeJisl IIKaJibl Mprbopa Ha BCIO LIKay.

YyBCTBUTEIBHOCTH S — 3TO CII0COOHOCTB TIpUOOpa pearupoBaTh Ha U3MeHeHUe
M3MepsieMOU BeJTMUMHBI, T.e. BeJIMUMHA, KOTOpasi MOKa3biBaeT, Ha CKOJBKO [le/leHUui
An miepeMelijaeTcsl yKaszaTejqb mpubopa TMpU UW3MeHEHWM 3HaueHHs1 H3MepsieMoin
Be/TMUMHBI AX Ha eJUHUILY:

_An
AX,

EnyHuIbl  M3MepeHusi UyBCTBUTE/NLHOCTH 3aBHUCUT OT pojla U3MepsieMOoi
BeIMuMHEI (Aen/B, nen/A v T.4.).



HEHa Ae/IeHUusA 4MC/IEHHO pPdBHA 3HAUYEHHIO HBMEPHEMOﬁ Be/IMUMHBI X,
BBI3BaBIIIEel OTK/IOHEeHHe YKa3aTesid an6opa Had OJHO JeJiIeHHre IIKaJIbI:

Llena penenus usmepsierca B B/men., A/pen. v 1.4. LleHa fefieHus — 3TO KOJIMYECTBO
13MepsieMOl BeJTMUMHBI, TIPUXOZSITieecss Ha OJHO Jle/ieHue IIKaibl ipubopa.
IIpuBeleHHOM TOTPENIHOCTBIO ITPHOOpPa Ha3bIBAaeTCS OTHOIIeHWe abCOFOTHOMN
TIOTPEITHOCTA K HauOosbllleMy BO3MOXXHOMY OTK/JIOHEHMIO TIOKa3aressi mpubopa
(HOMUHa/ILHOMY TI0Ka3aHuIo rpubopa):

y:i{ﬁ] 10@%
X ,

B nmanHO paboTe HaxOAUTCS y/e/bHOe COMPOTHUB/IeHHE TIPOBOAHUKA. DIeKTpUUYecKoe
COMPOTUB/IEHUE XapaKTepu3yeT MPOTHUBOAEMCTBHE TPOBOJHMKA TPOTEKAHUIO TOKA.
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OnucaHye yCTaHOBKHM BUPTYa/IbHOM J1IaD0paTOpHOii padoThI
OKcrepyMeHTa/IbHasl YCTaHOBKa Tpe/iCTaB/ieHa Ha PUCYHKe. B JIeBOM HIDKHEM YTy
pacroJsio)KeHa TMaHesb «apaMeTpbl YCTaHOBKW», MOXXHO YCTaHOBUTH CJieJyHOIIUe
rapaMeTpbl TakWe, KakK [JIMHy aKTUBHOW 4YacTW TIPOBOJHHMKA, €ro JuameTp,
BHyTpeHHee COTPOTHB/eHUe amIiepMeTpa, Tpou3Bo/bHO. CripaBa pacrioyioXkeHa
TaHe/Ib «MaTepuasl MPOBOJHUKA», TI0 KOTOPOW MOXKHO BBIOpDATb MaTepuas: HUXPOM,
dexpenb, MaHTaHWH, KOHCTaHTaH. C TOMOII[bIO TIaHe/N «TUHeKa» MO>KHO U3MepHUTh
JJIMHY TPOBOAHUKA. Vcrionb3ysi TpeACcTaBlIeHHYI0 YCTaHOBKY, [OCTUTaeTcs Liefb
ToCTaB/IeHHOW /Tab0paTOpHOM paboThI.

I11aH BbINO/IHeHUA PadoTHI
1. IlepeliguTe o ccblKe https://www.youtube.com/watch?v=g8ZvZSwnAmM
MIPOCMOTPUTE  BHUZIEOYPOK KOTOPBLIM TIOSCHUT, KakKUM 00pa3oM TIPOBOAUTCS
nabopaTopHasi paboTa B pea/ibHbIX YC/IOBUSIX.
2. [TeperiauTte no ccouike http://mediadidaktika.ru/mod/page/view.php?id=403
Y BBITIOJTHSIMTE T10C/1e[j0BaTe/IbHOCThb JeMCTBUM, OMIMCAHHBIX HUXKeE.

1. 3apanue. Paccuumatime ydesnbHoe conpomuesneHue HUXpomda, ¢expesb,
MAH2AHUHA, KOHCMAHMAHd.

1. 3amycTUTh BUPTYa/lbHbIN CTEeH/, BbiOeprTe MaTepHrasl POBOJHUKA HUXPOM.
2. YCTaHOBUTb, B COOTBETCTBMH, C BapUAHTOM COBIIaJlalollleM C Toc/ieqHel uudpoit
M0 CMWCKY TPYIIbl, OH HaXOAWUTCS B KOHLE JOKYMEHTa, JJIMHY aKTMBHOU 4YacTH
TPOBOJHUKA I, ero quameTp d, a TakkKe BHYTPEHHee COMPOTHBJ/IEHWE amIiepMeTpa Ra.
3aHeCTH 3T JaHHbIe B Tabmmiy 1.
3. Ilpu omMo1m pery/sTopa TOKa yCTaHOBUTH TTPOU3BOJILHOE 3HAUeHWe CU/IbI TOKA Ia.
3arucathb B Tabuily 1 cooTBeTCTBYIOIlee eMy HamnpsbkeHue Ug.
3. AHasoruuHble U3MepeHusi, ONMCaHHbIe B 1.3, TIPOBECTHU [Jisi HECKOIbKUX 3HauUeHUM
CUJIbI TOKA.
4. Tlo pgaHHBIM Tabmuibl 1 paccuuTaTh BeJUYMHY Y/EJbHOTO COTPOTUBJIEHUS
TIPOBO/IHKKA 110 hopmyiie (2).
5. PaccuuTtaTh aOCO/IOTHYO ¥ OTHOCHTE/IbHbIE TIOTPEITHOCTH W3MepeHui
(npunoxkenue 1).
6. BbInoHUTh aHa/IOTUUHBIe 1eliCTBUS /151 (hexpesib, MaHTaHMHA, KOHCTaHTaHa.
Tabmma 1

No LA U, B p, OM'Mm*’/M | TTapameTpsl
1 JaMeTp MPOBOJHUKA:
2 d=...Mm
3 JUTMHA aKTUBHOM YaCTH:
cpeqHee I=....m
/1011 1b ceyeHus
IIPOBOJIOKMU:
=72 _ ot
4
BHYTpEHHe COIIPOTUBJ/IEHHE
amriepMerpa
Ra=...... A




6. Caenaiite BbIBO/I.

KoHTpo/1bHBIE BONIPOCHI
1.0T KaKux BeJIMUMH 3aBUCUT 3JIEKTPUUYECKOe COTIPOTUBJIEHHE TIPOBOJHUKA?
2. YKaxure hopmyJly [/l pacueTa CONPOTUB/IEHUS TI0 pa3MepaM MPOBOIHUKA.
3.0T KaKuUX BeJIMYMH 3aBUCUT Y/ e/IbHOe CONPOTUB/IEHUE TIPOBOAHUKA?
4. HazoBUTe MeTObI N3MEPEHUH COTIPOTUB/IEHHS MPOBOJHHUKA.
5. 3amuiuuTte QopMysbl [AJisi  ONpeJie/ieHUs] COMpPOTHB/IEHHsI TIPOBOJHUKA B
TeXHUUeCKOM mMeTo/e? Kakue BeJIMuMHbI U3MepSIOT B TOM MeToze?
Kontposinpyembie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

KpuTepun oLleHKH:

— OueHKa «5» CTaBUTBLCS, €C/TM YYall[UHCS BBITIO/IHSET paboTy B IOJHOM obOBneme C
cobmoeHieM HeoOXOAWMOM  TIOC/Ie[OBAaTebHOCTA  TIPOBE/IEHUsS]  OIBITOB U
W3MEpPeHHH;  CaMOCTOSITeIbHOM  paldOHA/IbHO ~ MOHTHPYeT  HeoOXoJuMble
00opy/1oBaHNe; BCe OMBITHI MPOBOJUT B YC/IOBUSIX M PeKHUMaX, 00eCITeurBaroIIuX
T0JTyueHre TPABUIbHLIX pe3y/JbTaTOB M BBIBOZIOB; COO/MIOAaeT TpeOOBaHUS ITPABUII
0e30macHOCTH TpPyZa; B OTYeTe MPaBHU/IbHO M AKKyPAaTHO BBIIO/IHSET BCE 3aIlvCH,
TaOJINI[bI, PUCYHKH, UePTeXXH, IpadUKH, BLIUKMC/IEHMS; TIPABHU/ILHO BBITO/IHSET aHa/IN3
TIOTPELLIHOCTEN.

— OneHka «4» CTaBUTCA, €C/IM BBITOMHEHbI TPeOOBaHUSI K OLEHKUA «5», HO ObLIH
JOTyIleHbl [Ba-TPU HeZioueTa, He Oosee O/HON HerpyOoi OIIMOKKA W OJHOTO
Hezlouera.

— OueHka «3» craBUTCS, ecnd paboTa BBLITIOJTHEHA HE ITOTHOCTBIO, HO 00beM
BBITIOJTHEHHON YaCTH TaKOB, II03BOJIIET TIOAYUYUTh IIPaBU/IbHBIE pe3y/lbTaThl U
BBIBO/IbI: €CJTH B XO/Ie TTPOBE/IEHUS OIbITa ¥ U3MEPEeHHUH ObI/TH JOMYIIeHb] OIIHOKH.

— OreHKa «2» CTaBUTCS, ecjd paboTa BBHINIOJHEHA HE IIOJIHOCTBIO U 00BEM
BBITNIOJTHEHHON 4YacTh pabOT He TI03BOJIAT CZieJlaTh ITPABWIBLHBIX BBIBOJIOB: €C/IH,
OTTbITHI, U3MEPEHUs], BLIUMC/IEHHs], Ha0/II0IeHHs TIPOM3BOM/INCH HEIIPAaBUJIBHO.

JIabopaTopHbIe padoThI

JIaboparopHast padora Ne 8
NccnepoBanue 3aBUCMMOCTH TeMIlepaTypbl HUTH JIaMIIbI HAKA/IMBAHUA OT
HalpPsDKeHHUs Ha eé 3a)KuMax
Hens padoThl: MpU YCIOBUAX CBeUeHWs] HUTH HAKa/JWBaHUS OIPe/le/IUTh ee
TeMmrieparypy.
IIpubopsl ¥ NMPUHA/JIEKHOCTH: JaMIla HakanmvBaHus 220 B Ha mojcTaBke,
BosbT™MeTp 220 B, amnepmetrp 1A, perynupyembid UCTOUHUK nutanusi 1 — 220 B,
OMMeTp, COeIMHUTe/IbHbIE TIPOBO/A.



KpaTtkas Teopus

OKcIrieprMeHTa/IbHasl TIPOBepKa HauboJsiee pacipoCTpPaHEHHBIX OBITOBBIX JIaMII
HaKa/IMBaHWs MOLLIHOCTBIO 25, 40, 60, 75, 100 BT rokassiBaeT, UTO UX CONPOTUB/IEHNE
B xosogHoM coctosiHuu 1ipu 0 °C cocrasasier 155,5; 103,5; 61,5; 51,5; 40 Om, a B
pabouem — 1936; 1210; 815; 650; 490 Owm, cooTBeTCTBeHHO. Torjga OTHOIIIEHHE
«rOpsiuero» COMPOTUBJIEHUS K «XOJOAHOMY» paBHsieTcs 12,45;

11,7; 13,25; 12,62; 12,4, a B cpegHeM OHO coctasssier 12,5. JlaMibl Haka/JuBaHUS
MOLIHOCTBI0 100 BT ¢ 2010r. He BbIMyCKarOTCS.

B pe3ysibTaTe 1aMIia HaKaJTMBaHUS TIPYU BK/IIOUeHHH paboTaeT B 3KCTpeMaslbHbIX
YCIOBUSIX TPU TOKAaX, KOTOpPbIe TPEBBILIAIOT HOMWHA/IbHBIM, UTO MPUBOJUT K
YCKOPEHHOMY WM3HOCY HWUTU Hakaja U MpeXXJAeBPeMeHHOMY BBIXOY JlaMIIbl U3 CTPOS,
0COOEHHO TIpH TIPEBBLINIEHUSIX HAIpsDKeHUss B TMTaromed cetw. IlociemHee
00CTOSATENILCTBO TIPU  JUIATEbHBIX  TIPEBBIIIEHUSX HANpPsOKEHUS OTHOCUTETBHO
HOMUHAa/IbHOT'O MPUBOJUT K PE3KOMY COKPAIlleHHI0 CPOKAa CY>KObI JTaMIIbI.

CpoK Cy>kObI JIaMITbl HaKa/TMBaHUS KOie01eTcs B IITUPOKUX TMpejienax, TIOTOMY
YTO 3aBUCUT:

- OT KaueCTBa COeJVHEHWM B 3JIeKTPONPOBOJKE W CBETW/IbHUKE; . OT
CTabUIHbHOCTH HOMUHATBHOT'O HaTIPSPKEeHUS;

- OT Ha/M4yusl WM OTCYTCTBUSI MeXaHUUeCKHWX BO3JEWCTBUM Ha JIaMIy,
TOJTYKOB, COTPSICEHU, BUOpaI[Hii;

- OT TemIepaTypbl OKpYy>KatoLlel CpeJibl;

- OT TWUMNA T[PUMEHEHHOr0 BBIK/IOUATeIsI UM CKOPOCTM HapacCTaHUs
BeJIMUMHBI TOKA MPU ToZjaue TIMTaHus Ha JIaMITy.

ITpu mpomo/pKUATENbHON paboTe Jjamrbl HaKalWBaHWS €e HUTh HakKaia 0[]
BO3/IEMICTBHEM BBICOKOM TeMIlepaTypbl HarpeBa MOCTeNeHHO UCHapseTCsl, yMeHbIasICh
B /lMaMeTpe, pBeTCs (1leperopaer).

Yem BbIllle TemriepaTypa HarpeBa HUTH Hakajia, TeM Oosibllle CBeTa W3/ydaer
jmamvna. [Ipy 3ToM MHTeHCHBHee NpoTeKaeT IPOoLiecC UCIapeHuss HUTH, U COKpalllaeTcs
CPOK Cy>kObl Jslamribl. [lo3TOMy JJis JlaMIl Haka/lMBaHWsl YCTaHaBMBaeTCs TaKasi
TemriepaTypa Hakajia HUTH, TIPHU KOTOPOU obecrieuriBaeTcsi HeobxouMasi CBeTOOTaua
JlaMIIbl ¥ OTIpe/iesieHHast TIPO/I0JDKUTETbHOCTD ee CITY>KOBbI.

CpezHsisi IPOJOJ/DKUATE/IBHOCTh TOPEHUs JIaMIIbl HaKa/lMBaHWS TPUA pacyeTHOM
HarnpsbkeHUH He ripeBbitaeT 1000 yacos. ITocne 750 yacoB ropeHrst CBETOBOM MOTOK
CHW)KaeTcs B cpefHeM Ha 15%.

Jlamribl HaKa/IMBaHUS OUeHb UyBCTBUTEJIbHBI JaXke K OTHOCUTETbHO HeOO/TBITTNM
TIOBBIIIIEHUSIM HaITpSDKeHUs: TP TIOBBIIIIEHUH HaTIPsKeHUs BCeTo Ha 6% CPOK CITy>KObI
CHWKaeTcsa BABoe. [lo 95ToM mpuuMHe JiaMbl HaKaJWBaHHUs, OCBelaoIue
JIeCTHUYHBIE KJIETKH, JOBOJIbHO YaCTO MEPeroparoT, Tak KaK HOUBIO 3JIEKTPOCETb MaJjio
Harpy>keHa U HaripsiKeHue TOBbILLIEHO.

CorsiacHO KJIaCCUUeCKOM 3/IeKTPOHHOM TeOpHUH MeTa/UIM4yeCKrhe MPOBOJHUKU
VIMEIOT KPUCTA/IJIMYECKYH CTPYKTYPY. B y3/1ax KpucTaiinueckou peréTKy HaXOAaTCs
TI0JIO>KUTEeTbHbIE WOHBI, @ B TIPOCTPAHCTBE MEXXJy HOHAMU HMEIOTCS CBOOO/HBIE
S/IEKTPOHBI, = KOTOpPble  COCTAaB/SIFOT  "/IEKTPOHHBIM  Ta3",  3allO/HSIOLIAU
KPUCTA/IMMUeCKyt0 periéTky. CBoOO/HbIe 3/IeKTPOHBI, KaK U MOJeKy/bl Ta3a,
COBepIIAI0T XaoTUueckoe 6ecriopsijouHoe JBIKeHHe, CKOPOCTh KOTOPBIX 3aBUCHT OT
TemrepaTypbl. [Ipy¥ 3TOM KaXK/bIM OIMUCHIBAET CJIOKHYIO TPAeKTOPHIO, TOA00HYIO



TPAeKTOPUM MOJIEKYJ/IbI Ta3a WIM YaCTHUIIbI, COBEpIIaroiieli OpOyHOBCKOe ABIKEHHe
(puc. 1).

BcneacTBrie 6ecriopsiJoOUHOCTH TETVIOBOTO ABMKEHHST KOJTUUECTBO 3/1eKTPOHOB,
JBWDKYIIUXCS B JIFOOOM HampaB/ieHWH, B CpeJJHEM BCerjla paBHO UMC/Y 371€KTPOHOB,
repeMelalInxcsd B TMPOTUBOMNOJIOXKHOM HampajieHud. [lo3Tomy, B OTCYTCTBUM
BHEIIIHero TIOJisi, CyMMapHBIA 3apsji, TIepPeHOCUMbIN 37eKTpOHaMH B JHOO0M
HarpaBJ/IeHUH, PaBeH HYJIIO, T.e. B MeTaJl/le HeT 3/IeKTpUueckoro toka. [Ipu co3mannu
Pa3HOCTU TIOTEHI[Ma/IoB Ha KOHI[aX MeTa//IMueCcKoro MPOBOJHUKA, B TPOBOHHUKE
TIOSIB/ISIETCSL  2JIEKTPUUECKOe TI0Jjie, IO, JeMCTBUEM KOTOPOTrO 3/IEKTPOHBI 0OpeTyT
YaCTUYHO YMOPSAOYEHHOe [JBWKEHWe B  HalpaB/le€HWW, NPOTHUBOMNOJI0XKHOM
HaTpaB/IeHHUIO 110151 (T.K. 7IeKTPOHBI 00/1a/1al0T OTPHUIAaTe/IbHBIM 3apsoM). [ToaTomy
MpU Ha/MUMM BHELIHEro moJisg (pakTUueckoe ABWKEeHUEe 3JIeKTPOHOB Mpe/CTaB/sieT
coboif cymMmy OecITOpsiIOUHOTO M YTIOPSIZIOUEHHOTO [ABW)KEHHM, UTO TPUBOJUT K
TIOSIBJIEHUIO TIPEMMYIIIeCTBEHHOT0 HarnpaB/ieHus ABKeHUs. Ko/inuecTBO 3/1€KTPOHOB,
JBIDKYIIUXCS TIPOTUBOTIONIOXKHO TI0/1F0, OyzeT Oosbllle KOJWYEeCTBa 3/IEKTPOHOB,
repeMelaIuxcs B HarpaB/A€HUM TI0Jisd, C/ieJoBaTeJbHO, BO3HUKAeT I[epeHOC
3JIEKTPUUECKOr0 3apsijla B HarpaB/ieHWH, MPOTUBOMOJIOXKHOM TOJIt0, KOTOPBIM U
Ha3bIBalOT 3/IeKTpUUeCKUM TOKOM. Ha puc.16 mpezcTaB/ieHa TpaeKTOpHs ABW)KEHHs
3JIeKTPOHA B TIPUCYTCTBUM 3JIEKTPUUYECKOTO TIOJIS.

[Ipy HaMMUMKM TIONST HAa KaXK[bId 3/1€KTPOH [EeMCTBYeT CH/a paBHasl e, Mo/l
JIeCTBUEM KOTOPOU 3JIEKTPOH IBWXKETCSI YCKOPeHHO. [1pu cBoeM IBW>KeHUU 371eKTPOH
CTaJKUBAeTCsA C MOHAMU KDPUCTA/JTMYECKOW pelleTKd. B MOMeHT yzapa 3/71eKTpOH
OTJlaeT 4yaCThb WIMA BCH 3Heprut0 moHam. Ilocse 3TOro cHoBa Mof, [eMCTBUEM CHUII
3/IEKTPUUYECKOT0 TOJII YCKOpSeTCsl, YBeIMUYMBaeT CBOK) CKOPOCTb W CHOBAa MpU
C/lelyIoleM COy/lapeHHMH C MOHOM OTZAeT CBOK SHEPrui0 OCTOBY KPUCTa/UVIMUeCKOU

kAPl

Puc.1. TpaekTopusi JBW>KeHUSI 3/IeKTPOHA: a) 0e3 mosst; 6) B 3/eKTpUUeCKOM
T10Jie HarpsKeHHOCThIo E.

OHeprus, TepejaHHass HWOHaM KPUCTa/UTMYECKOM peLIeTKH, MNpeBpaljaeTcs B
SHeprur0 OecropsiloyHOro KoJiebaTebHOrO [ABW)KEHHsST WOHOB, T.e. B TeIIO. JTU
CTOJIKHOBEHUSI MPUBOJAT K 3aTPYAHEHWI0 HaNpaB/Ie€HHOTO JBWKEHUS 3JIEKTPOHOB, K
CO3JJaHHI0 COTPOTHBIIeHUs. C TOUKM 3peHUsI KJIaCCUUeCKOM 3JIEKTPOHHOW TeOPUM [iBa
daktopa: 1) yuacTMe S/IeKTDOHOB B XaOTUUeCKOM [BW)KeHWUU (Hapsngy C
HarpaBJ/IeHHbIM) U 2) Ha/lMuve COyZapeHuM 37eKTPOTesl C MOHAMH KPUCTa/UTMueCKOu
peleTk BOCIIPUHMMAeTCsl KaK 3JIeKTpUUeCckoe COIIPOTUB/IEHVEe IIPOBOJHMKA
3/1eKTPUYECKOMY TOKY.



C yBe/lMueHHEM TeMITepaTyphl BO3pacTaeT CKOPOCTh XaOTHUECKOTO JABIKEHMS,
a TaKXKe YHC/IO0 COYy/lapeHUM 3JIEKTPOHOB, UTO [IO/DKHO TIPUBECTH K YBEJIWYEHHUIO
COTIPOTHBJ/IEHUS IPOBOTHHUKA.

OKCIlepUMeHTa/IbHO ~ YCTAHOBJIEHO, 4YTO [JJjis  MeTa//IoB  yBe/WuyeHUe
COTIPOTHBJIEHUSI C TeMIIepPaTypoil BbIpaXkaeTCsl 3aBUCUMOCTBIO:

R, =R,(1+ at) (1)

rge R, — comporuBieHde TpoBogHMKa 1ipu Temrepatype 0°C, R, —

COTpOTHB/IeHHe MPOBO/HUKA TIPU Temmeparype f, . — TepMUUYeCKu Ko3(PuieHT

COIIpDOTUBJIEHUSA [OdHHOTO METAJ/l/Id, OH IIOKA3bIBAET HA Kd4dKYIHO UYdCTb HU3MEHAETCA
COIIpOTUBJIEHKE TIDOBOJAHHKKA ITPDHU HAI'DEBE €I'o0 Hd 10C Y UMCTBIX MeTa/lJIoB IropsaaKa

107 1/ I'PaAYyC | y crimaBoB MeHbllie. Y Bojb(dpamMa, U3 KOTOPOTO M3TOTOBJIEHA HUTh
rccsieyemoit amibl 4,8-10°°C ..

N3 dopmysnbl (1) MOXKHO OTpefieIuTh TeMIlepaTypy packKajéHHOW HUTH, ec/d
W3BECTHBI €€ COMPOTHB/IeHre R,py 3TOUW TeMriepaType U COMPOTHB/IeHHEe HUTU Ry ipu
temneparype 0°C:

Rt—Rg
aRy (2)

t =

HOpH,I[OK BBIIIO/THEHUA paﬁoTbI

ll;OMI/IHaJ'[bHaH }ganp;m(eHHe

OII[HOCTD ,B Cuna M - Temre-
No TaMIIb, OKA B OII[HOCTb, OTPOTUBJIEHUE [paTypa
P B norpebisiemast |[HUTH Hakana R,, |[Hakana t|
OIIbITajt s DT mamrie o
nammoun P, Bt [Om 0
I, A C

3MepbTe 3/1eKTprUYecKoe COMPOTUBJ/IEHHE HUTH JIaMIbl HaKa/IMBaHUsI TP KOMHATHOMN
TemIiepaType C OMOIL[bI0 OMMeTpa.
CobepuTe 3/1eKTPUUECKYIO 1]eb COTJIACHO CXeMe:



e,
-
L

Puc. 2. Cxema yCcTaHOBKU

2. Beluriciiute 3HaueHve R, 3/IeKTPUUECKOI'O COTPOTUB/IEHWUS HUTH JIaMIIbI
mpu 0 °C. Tepmuueckuii Ko3(hdUIIMEHT « 3/IEKTPUUECKOTO COMPOTUBIEHUS
Bo/Ib(ppaMa TIpY 3HaUeHUSX TemIiepatyphbl, 6/m3kux K 0 °C, paBeH ITpUMepPHO
4,8:107°°C™.

3. [MTogK/TIOuUMTe YCTAaHOBKY K MCTOUHUKY TMUTaHUS, CO0/II0/asi TIOJIIPHOCTD.
N3MepbTe CUJly TOKA B L[eU TIPY pa3HbIX 3HaueHUsiXx U Ha KOHLIaX HATU HaKa/IMBaHUs
JlaMIibl OT MMHUMAa/IbHOT'O CBEYEeHUs 10 MaKCMMaJIbHOrO. Bblunc/vTe 3/1eKTpruecKoe
COTIPOTHBJIEHUE R; HUTU JIaMIIbl B HArPETOM COCTOSIHUU:

Rt=?

4, [To HaWleHHbIM 3HAYEeHUSIM 3JIEKTPUUECKOIr0 COTPOTHUB/IEHHS HUTH JIaMIlbl Ry,
R, ¥ W3BeCTHOMY 3HAaueHHI0 TepMUUECKOro Ko3(duiMeHTa 37eKTPUUecKoro
COMPOTUB/IEHUS] BOJIb()paMa BBIUMC/IUTE TeMIlepaTypy ¢ HUTU JamIlbl 10 (opMmysie

t—Rg

Ry |
5. OueHuTe TpaHULbl TIOTPEIIHOCTe Uu3MepeHuWM. Pe3ynbTaThl U3MEPEHUW |
BBIUMC/IEHUI 3aHecHTe B OTUETHYIO TaOJIHIy.

6. [TocTpoiiTe rpamK 3aBUCMMOCTU TeMIlepaTypbl HUTH HaKaiWUBaHHUs OT
HarpsUKeHUs Ha ee 3a)KhMax.

7. CpenaiiTe BBIBOZ,

KoHTpo/1bHEBIEe BOIIPOCHI

1. [Touemy 53/1eKTpyUYeCKOe CONPOTHMBIEHUWE MeTa//IOB  3aBUCUT  OT
TeMIrepaTypbl?

2. KakoBbl OCHOBHbIE WCTOYHMKH TOTPELIHOCTE W3MEPEHWM B JaHHOM
9KCIiepuMeHTe?

3. [Touemy B JaHHOW paboTe 37eKTpUUYECKOe COTPOTHB/IEHHE HUTH JIAMITbI
NP KOMHATHOW TemriepaType MOKHO CUMTaTh TIPUOM3UTE/IbHO paBHBIM ee
3/IeEKTPUYECKOMY CONPOTUB/IeHUIO Tipyu 0°C?

Kontposinpyemeie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kputepun oLieHKH:

— OueHKa «5» CTaBUTBLCS, €C/TM YUall[UHCS BBITIO/IHSET paboTy B TOJHOM obObeme C
cobmofieHieM  HeoOXOAWMOM — TIOC/Ie/OBaTebHOCTA  TIPOBE/IEHUs]  OIBITOB U



W3MEpPeHWM;  CaMOCTOSITeIbHOM  palOHA/IbHO ~ MOHTHPYeT  HeobXouMble
o0opy/loBaHHe; BCe OMBITHI MPOBOJUT B YC/IOBUSIX M PeKHMaX, 00eCITeurBaroIIuX
T0JTyuyeHre TIPAaBWIbHBIX pe3y/JbTaTOB M BBIBOZIOB; COO/MO/aeT TpeOOBaHUS ITPABHII
Ge30macHOCTH TpPYyZQ; B OTYeTe MPaBU/IbHO M AKKypPaTHO BBIMOJIHSET BCe 3allvCH,
TabJUL[bI, PUCYHKH, UepTeXkH, TpadyKu, BLIUKMCIEHNS; TIPaBU/IbHO BBITIO/IHSIET aHa/IN3
TOrPEIIHOCTEM.

— OreHKa «4» CTaBUTCA, €C/IM BBIOMIHEHbI TpeOOBaHUSI K OLEHKUA «5», HO ObLIH
JOTYIIIeHbl [BA-TPH HezjoueTa, He Oomee ofgHOM Herpy06oil OIMOKM YW OZHOTO
HejloueTa.

— OueHka «3» CTaBUTCS, ecid paboTa BBIMOJIHEHA He TOJHOCTBIO, HO 00beM
BBITIOJTHEHHON YaCTH TaKOB, TIO3BOJIIET TIOAYUYUTh IIPaBU/IbHBIE pe3y/lbTaThl U
BBIBO/IBI: €CJTH B XO/Ie TIPOBE/IeHUS OTbITa ¥ U3MePeHUH ObI/TH JOMYIIeHb] OIIHOKH.

— OreHka «2» CTaBUTCS, ecau paboTa BBIMONHEHAa He TIOMHOCThIO U 00BeM
BBITIOJTHEHHON 4YacTh pabOT He TIO3BOJIAT CZieJlaTh ITPABWIBLHBIX BBIBOJIOB: €C/IH,
OTTbITHI, U3MEPEHUs, BLIUMC/IEHHS], Ha0JTI0IeHHs TIPOM3BOMIHNCH HEIPAaBUJTBHO.

JIabopaTopHbIie padoThI

HHCcTpyKIIMOHHAsI KapTa K JiabopaTopHoii padore Ne 9

Tema 3anaTus: onpegesnenve KII/] anekTprueckoro HarpeBaresisi BOJbI.

Ilens 3aHATHUA: HAYUWTHCA, IKCIleprMeHTasbHO  ompepensats  KIIJ]
JIEKTPUYECKOr0 HarpeBaTessi BOJBI.

Ilepex Haua/ioM 3aHATHS He00XoAMMO 3HaATh: uTo Takoe KII/] TeruioBoro
JIBUTaTeJIs], 10 KaKou (popMyJie OH pacCUMTHIBAETCS.

ITocie OKOHYaHHMS 3aHATHA HEO00X0JUMO YyMeTh: paccuuThiBaTh KII/I
3JIeEKTPUUECKOr0 HarpeBaTessi BOJBI.

O6opypoBaHue: KOMIbIOTep, VIHTepHeT, MHCTPYKLIMOHHAs KapTa.

CopepxaHue U Teopusl.

Moreky/bl COCTOST U3 aTOMOB TO €CTh /i/Isl TOTO UTOOBI Pa3/ie/IUTh MOJIEKYJIbI
Ha aTOMbl HaJI0 OC/IaOUTh CUYy MPUTSDKEHUs aTOMOB U BBITIOJTHUTHL PaboTy TO eCcTb
noTpaTuTh 3Hepruto. [Ipu o0beAWHEeHWM aTOMOB B 00pa30BaHWUU MOJIEKY/ SHEpPTrus
OTesisieTCs.

[Ipy cropaHuy TOIIMBAa OTAesieTcsl SHeprusi. Tonaugom Ha3bIBaeTCsi Troproyee
Bel[eCTBO, MCIOJIb3yeMOe B KaueCTBe MCTOUHMKA TIOJIyYeHUs TeryioThl B
HEepreTUUYeCKrX, MPOMBIILJIEHHbIX U OTOMUTE/bHbIX YCTaHOBKaxX. B 3aBUCMMOCTU OT
TUTA peakluid, B pe3y/jbTaTe KOTOPbIX BbIJE/NSeTCs TervioTa U3 TOIJIMBA,
pa3MyaloT Op2aHuyeckoe U si0epHoe monaueo.

B opraHMueckyx TOTUIMBAx TeIIOTa BBIJIE/SIETCS B pe3y/ibTaTe XMMHUECKON peakiuu
OKHCJIEHUS €r0 FOPIOUMX YacTel TIPU yYaCTUX KUC/IOPOZA, a B SiZIepPHBIX TOTUIMBAX — B
pe3y/bTaTe pacrajia eJieHus sifiep TsDKeJTbIX 37ieMeHTOoB (ypaHa, TUTyTOHUS U T.[.).



Knaccudukanuyss ~ opraHMYecKMx — TOIUVIMB IO  arperaTHOMy  COCTOSIHUIO.
Tormso ArperaTHoe COCTOsSIHUE
TBeppoe JKugkoe ["azo06pa3Hoe
[TpuponaHoe IlpoBa, Top(, Oyphie Hedtb [IpypoHbIN ra3
1 KaMeHHbIe yTJIH,
aHTpALUT, TOpIOUre
CIaHLbI
W ckyccTtBeHHOe | [IpeBecHBIN yroJib, Mas3yT, KepoCcuH, I"a3b1 HeTAHOM,
TOJIYKOKC, KOKC, 6eH3uH, COJISIpOBOE KOKCOBBIH,
yTOJIbHBIE U MacJio, ra3ousib, reHepaTOpHbIN,
TopsiHble OPUKETHI MeyHoe TOTJIUBO JIOMeHHBbIH, Ta3
0/ 3eMHOU
rasoukaliumu

N3mepenne KII/l yCcTaHOBKM C 3/IeKTPUYECKUM JABUraTesieM. Bbl MOMHUTE, UTO
KITA (kxo3dduiiieHT mMoJ/ie3HOTO [IeMCTBUSI) HA3bIBAaeTCS OTHOILIEHWe T10JIe3HOM
paboTHI K MOJTHOM paboTe, BhIpayKeHHOe B MTPOLeHTaXx:
N=Q./A;, (1)
rje rae A3 — paboTa ToKa B BojloHarpeBaresie 3a BpeMsi T- OTpeJiesisieTcs 1o Gopmyiie:
A3=1-U-, (2)
rae Qn —KOMYeCcTBO TEMIOThI, KOTOPOe MOLLI0 HAa HarpeBaHHe KaJopuMeTpa U BOJIbl
B HEM OT TeMmepaTyphl t; 0 TeMIiepaTyphl to:
Qn = Cg'IMp* (tZ— tl) + Cx'Imy (t2 - tl) (3)
[Tocne noacranoBku (2) u (3) B popmyny (1), mosyunm 3HaueHUe

_ (cgmy +cemy ) (tz—tq)
= U T '
KII:

OnucaHue yCTaHOBKH
BUPTYa/IbHOH
J1abopaTopHOi padoThI

Onpepenexne KM anekrpuyeckoro
HarpeearTens BoAbl
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Fo i npejCcTaBieHa  TaHesb
wol ATEPMOA KOAOPMMETDO
2 T «TIapaMeTphbl
2 KaJIOpUMeTpPa» BBIOOP



Maccy KajJiopumeTpa M MacCy BoJbl, KoTopasi OyzeT B Hem. [laHenb: «Marepuas
KajiopumeTpa» - [ijisi BblOOpa MaTepuasna: Melb, allOMUHUM, CTasb, Keie30. Bbiie
eCTh TIaHe/b «IapaMeTpbl BOZbI», T MOXKHO BbIOpaTh HayalbHYIO TemrepaTypbl
BO/IbI U ee 00BeM.
CneBa TaHeJIb «TlapaMeTpa TOKa B 3/IeKTPUUeCKOM 1jeTn», O1arogapsi KOTOPOd MOXXHO
BbIOpaTh HampshKeHWe, KOTOPOe CO3/laeT UCTOUHUK TOKa. C TTOMOIIbI0 KHOTIKU «ITyCK»
HayHeTCs TpOIlecC HarpeBaHWe BOZAbI B KaJlOpUMeTpe, /[AOXKAABIIWCh, KOrja
TemrepaTypa AOCTUTHET TeMIlepaTypbl KUTleHUsl (TepMOMEeTp pacIiojioKeH CjieBa )C
TOMOIL[bI0 KHOTKHM Tay3a MOXXHO OCTaHOBUTH TMpOLieCC W 3a(pUKCHUpOBaTh BpeMs,
TO0Ka3aHHOe B KpaillHEM HW)KHEM TPaBOM YTJIy.
Wcrnonb3ysi Tpe/iCTaB/IeHHYH0 YCTaHOBKY, [OCTWUTraeTcsi 1jeflb  ITOCTaBJeHHOMU
nabopaTopHOM pabOoTHL.

IlnaH BbINO/IHEHUA PadOTHI
1. IlepeliguTe 1o ccblke https://www.youtube.com/watch?v=6PIvIC3-ObE
TIPOCMOTPUTE  BUJIEOYPOK KOTOPBIM TIOSICHUT, KaKUM 00pa3oM  IPOBOJAUTCS
nabopaTopHasi paboTa B pea/ibHbIX YC/IOBUSIX.
2. llepeiiaute no ccbike http://mediadidaktika.ru/mod/page/view.php?id=478
Y BBITIOJTHSIMTE TTOC/1e[J0BaTe/IbHOCTD [JeWCTBUM, OMTMCAHHBIX HIXKeE.

1. 3apanme. Paccuumatime KII/] 3nekmpuueckozo HazpesameJisi 600bl
1. 3anyCcTUTL BUPTYyabHBIN CTEH/,
2. BeiOpath BellecTBO, W3 KOTOPOTO M3rOTOBJIEH Ka/llOPUMETP, ero Maccy U 00béM
BO/bl B COOTBETCTBMY C HOMEPOM BapHaHTa, COBIA/IAl0IeM C MocieJHerd UMPOU 1o
CIIKWCKY TPYMIIbI, OH HAXOAUTCS B KOHLIE JOKYMEeHTa.
3. Bruibparh (TpOM3BOJILHO) HauanbHYH TemrepaTypy BOJbl W HampsbkeHWe Ha
HWCTOYHUKE TOKa.
3 3HaueHUs BCeX U3MEePeHHbIX (3a/laHHBIX) BeJIMUMH 3anucaTh B Tab/IHILy.
4 Knonkou «ITYCK» HauaTh HarpeBaHWe BOJbI U MPEKPATUTh €ro, Ha)kKaB Ha KHOIIKY
«[TAY3A» T1Ipu [JOCTW)KEHHMHM TeMIlepaTypbl KureHus. IIpy HeobxoauMocTh
TIOBTOPEHMSI SKCIIepUMEHTAa BOCII0/1b30BaThCsl KHOMKOM «CBPOC».
5. 3amnvcaTh B TabMIly BpeMsi HarpeBaHUs U KOHEUHYIO TeMIIepaTypy BOJbL.

BeirjectBo 3HaueHHe mucaTh 0e3 okpyraenus!!!
KaJlopyumeTpa
Y nenbHas Y nenbHas
TeIIOEMKOCTb TEIVIOEMKOCTb BOJIbI Cy |
BellleCTBa IHx/ (xr- °C)
KaJlopuMeTpa Cx;
I/ (xr- °C)
Macca KajopumeTpa O6BéM BoAIBI V, 1T
MK, KT
Cuna toka I, A Macca BOJjbl M, KT
Harnpsokenue U, B HauvanbHas
Temrieparypat i, °
C
BpemMsi HarpeBaHusy KoHeuHast




T, C Temriepatypa t, 0 C

6. BbINO/THHATE BBIUUC/TIEHUS.
7. B BeIBOZIe YKa)KUTe TOJTy4YeHHbIN pe3ynbTaT usmepenus KII/I.

KoHTpo/1IbHBIE BOIIPOCHI

1. Kakoe KommuecTBO TerioTel Qy, paccesyioch B OKpPy»KaroLyto cpeny? CKOIbKO
TIPOLIEHTOB COCTaBJIsIeT 3Ta BeJIMUMHA OT KOJIMUeCTBA TEeIUIOThI, BbIZE/IUBLIEr0Cs B
HarpeBaTe/IbHOM 3jIeMeHTe?

2. smenntca mu KI1J] HarpeBaresisi, eC/id yBeJIMUUThL BpeMsl HarpeBaHUs (Haripumep,
no nonyuaca)? Eciu fia, To Kak? OTBeT 000CHYTe.

HauanbHeble JAdHHBIE T10 BApDUdHTaM K 3d1dHHUSM

['pymnria BeljectBo Macca kamopumetpa | O0bEM BOIbI
KaJlopyuMeTpa
1 >Kenes3o 0,2 kr 271
2 AJTIOMUHUN 0,2 Kr 1n
3 Me/b 0,2 kU 21
4 CTa/lb 0,2 xr 21
5 >Kenes3o 0,4 xr 21
6 aJIFIOMUHUN 0,4 kr 1n
7 Me/b 0,4 kr 17
8 CTa/lb 0,4 xr 1n
9 >Kene3o 0,5 kr 1n
0 AJTIOMUHUHN 0,5 kr 1n

Kontposinpyemsie komneteniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kputepuu orieHKuU:

— OreHKa «5» CTaBUTHCSA, €C/IM yUalllUiCs BBITIOHSET paboTy B MOJHOM OObeMe C
cobmoeHreM  HeoOXOAUMOH  IOC/Ae/0BaTe/IbHOCTH  TIPOBEIEHUS]  OMBITOB U
M3MEepeHUH;  CaMOCTOSTe/NIbHOM  pallMOHaJbHO  MOHTHPYeT  HeobOXOoAuMbIe
000opyoBaHUe; BCE OIMBITHI MPOBOAUT B YC/IOBHMSX M PeXHMax, 00eCcreunBarolux
TI0JTyuyeHre TIPABWIbHBIX pe3y/JbTaTOB M BBIBOZIOB; COO/O/aeT TpeOOBaHUS ITPABHII
0e30macHOCTH TpPyZia; B OTYeTe IMPaABH/IbHO M AKKyPaTHO BBIITO/IHSET BCE 3allvCH,
TaOJIUI[bI, PUCYHKH, UePTeXXH, IpadUKH, BLIUMC/IEHHS; TIPABHU/IbHO BBITTO/IHSET aHA/IN3
TIOTPELLIHOCTEN.

— OueHka «4» CTaBUTCA, €C/IM BBITOJHEHbI TPeOOBaHUS K OLEHKU «5», HO ObLIM
JOTyIeHbl [Ba-TPU HeZioueTa, He Oosee O/HON HerpyOoi OIIMOKKA W OJHOTO
HejloueTa.

— OreHkKa «3» CTaBUTCS, ecnd paboTa BBIMOJIHEHA HE IIOJHOCTbIO, HO 00BeM
BBIITOJIHEHHOH YaCTW TAKOB, TI03BOJ/ISIeT TMIO/IyUYWTh TIPABW/IbHBIE pe3y/lbTaThl U
BBIBO/IbI: €CJTH B X0/Ie TIPOBE/IeHMsI OTbITa ¥ U3MEPeHHI ObI/IN [OMYII[eHbI OITMOKH.




- OLIEHKa «2» CTaBUTCA, eC/Iu pa60Ta BBINIOJTHEHA He TIOJHOCTBIO W 00BeM
BBITIOJIHEHHOM YacTU pa60T He TIO3BOJIAT CAe/1aThb IIPABHU/IBHBIX BBIBOJIOB: €CJIH,
OINBITEI, U3MEPEeHHsA, BEIYNCJIEHUS, Ha6J'[I-O,£LeHI/I$I IMMPpOXU3BOAN/INCh HEIIPABHUJIBHO.

JIabopaTopHbIe padoThI
JIaGopaTopHas padora Ne 10
JKcrepuMeHTaIbHOe Onpe/ie/ieHHe yAe/I5HOr0 CONPOTHB/IEHHS MMPOBOJHUKOB

Iless paboThI: OMpezie/UTh Cpe/iHee 3HaUeHHe TeMIlepaTypHOro Ko3dduieHTa
COIIPOTUBJIEHUSI MeJIU.

IIpubopsl U NMPHUHA/IEIKHOCTH: TIPUOOp Ui OTpejie/ieHHsT TeMITepaTypPHOTo
Ko3dduiMeHTa COTNPOTUB/IEHHS METa/loB, BbIIpsiMuTenib BC-24M, Habop
MPOBOJHUKOB, aMIlIepMeTDP, BOJIbLTMETP, TEPMOMETD TEeXHUYECKUM, KOMIUIEKT
IIPOBO/OB.

KPATKAS TEOPUA

XapaKTepUCTUKON TIPOBOASIIMX CBOWMCTB MaTepuasia TMPOBOJHUKA SIB/ISIETCS
yZeJIbHOe COTMPOTHB/IEHHUE, T.e. COMPOTUBJIEHUE TIPOBOJJHMKA, UMEIOLLero MornepeyHoe
cedyeHWe, paBHOe e[WHMIIE TUIOLIA[W, WU [JJIMHY, DaBHYK eJuHuLe IJuHbL. Eciu
TIPOBO/JJHUK C Y[e/bHbIM COTMPOTUBJEHUEM ! KMeeT Mo Bcell AjivHe | OguHaKOBOe
ceyeHHe S, TO ero conpoTUBIAEHNE MOXET BblTb MOACYUTAHO MO hopmye

R ZpL (1)
S

Yne/nbHOe COTPOTHB/IEHHE TIPOBOAHMKA 3aBUCUT B 00IleM Cyyae OT MHOTMX
(akTOpOoB: TemIiepaTypbl, MexaHUUeCKUX JedopMaliuii, HallpsKeHHOCTH MarHUTHOTO
MoJjis, B KOTOpOEe TOMelleH TIPOBOJHUK, W T.M. OTU 3aBUCUMOCTH LIMPOKO

WCMO0JIb3yeTCsl B U3MEPUTENTbHOM TEXHUKE U aBTOMAaTHKe.
3aBMCUMOCTb COMPOTUBIEHUS OT TemnepaTypbl B obuiem Buae MoXeT ObiTb
Bblpa>keHa MHOI04JIEHOM

Rt,- :Rto [1+a(t; - ty) +B(E; - t0)2 +...] (2)
rae 00 u B - cpegHue 3HAUeHMS TeMITepaTyPHBIX KO3((MUIMEHTOB, OIpejesieMbIX

onbITHEIM myTeM, R, u R, - comporuBienus npu HauanbHOH (f) ¥ KOHeuHOH ((;)

TeMnepaTypax. B HebonblwMX WMHTepBanax M3MeHeHUs TemnepaTyp 4acTto ObiBaeT
[OCTATOYHbIM MPU pacyeTe OrpaHNYNTLCSA OBYMSA YeHaMu psga opmynbl (2). B aTom
c/lydae popMysa afsi onpenesieHns ConpoTUBIEHNS UMeEeT BUA;:

Rti :Rto [1+a(t; - )] 3
3HaueHuss (¢ He HBIAIOTCSA TIOCTOSHHBIMM W HW3MEHSIOTCA C HW3MEHeHUeM
TeMIlepaTyphl, OJHaKO B HEKOTOPBIX TeMIepaTypHbIX MHTepBaIax 3TOT KO3 PULMeHT
MOJKHO XapaKTepu30BaTh CPeJHUM 3HaUeHHeM TeMIlepaTypHOro Ko QuieHTa.



[lpumensiembiti B pabore mipubop (puc. 1) g
ornpejiesieHUsl  TeMIepaTypHOro Kosd@uiueHta Meau
coctouT u3 Karymwku 1. Katymka mpezacraBisier coboi
KapTOHHbIM Kapkac 2, Ha KOTOpbIM HaMOTaH MeJHbIi
TIPOBO/|, C JIaKOBOW M30JisitMeld. KOHLbI MpOBO/A BbIBE/IEHbI K
3aKMMaM 3, YCTaHOBJIEHHBIM Ha TJIaCTMacCOBOU KOOJKe 4.
B »sTOli KOnogke 3aKperieHa CTeKasHHas Mpobupka, B
KOTOPYHO BCTaB/eH Kapkac KaTywku. CBepxy B KOIOJKe
MMeeTCsl OTBepCcTHe 5 [/ TepMOMeTpa, H3MepsIolLero
TeMmriepatypy Karyuikd. [Ipubop TmomemaioT B COCyZ, C
Bollol. B cocyzne uMmeeTcsi sjeKTpuueckas CIvpaib C
BbIBe/IeHHBIM HaBepx KJIeMMaMH. [MopcoenvHyB
5/IEKTPUUECKYIO0 CIUpa/ib K MCTOYHUKY TOKa, HarpeBarOT
BOAY B COCyJe, NEpPUOJUYECKH CUWTBIBasi IOKa3aHUs
TepMOMeTpa M W3Mepsii OMMETPOM  COINpPOTUBJIEHUE
KaTyLIKH.
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Puc. 1

IIOPAAOK BBIIIO/J/IHEHUE PABOTBI.

JKcnepuMeHTanLHoe onpeaeneHue TemnepaTypHoro
ko3 huLMEeHTa CONPOTUBNEHUN NPOBOAHUKOB

=

1. HO,E[FOTOBLTE B TeTpaau Ta6JII/IL[y AJIA 3dlMUCH Pe3YyJ/IbTATOB I/IBMEPEHI/Iﬁ nu

BbIUMCJ/ICHUH.
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Tabnnua

Ng U, B tU, Co Io, A_ to L‘ A ti, Co Rti N Ov, 0!-3
T/m OMm Om rpag’ rpag’

2. 3aneunTe B COCy[ BOAY Ha 2/3 BBICOTHI cOoCysa. BHMMaHMe: 3a/1MBasi BOLY B
cocy/i, PUMUTE Mepbl K TOMY UTOOBI BO/|a He TIoTasia BHyTPb MPOOUPKH.

3. BctaBbTe B MpoOMPKY TEpMOMETD.

4. BbDK[aB HEKOTOpOe BpeMs, II0KAa BBIDOBHSIIOTCS TemIlepaTypa BOZbl M
KaTyIlIKU Mpubopa, 3aruiimTe oKa3aHus TepMomMeTpa fo.

5. H3meppTe C TOMOIIbKO ammepMeTpa culy Toka lo W paccuuraiTte
COTIPOTHB/IEHHE KaTyInKK R, mosbs3ysice 3akoHoM OMa, W 3alMIUTe Pe3y/bTaThl B
TabJTHILy.

6. [ToakounTe crivpasb K UICTOUHUKY TOKa U yCTaHOBUTE HarpsbkeHHe He Oosiee
5 B.

7. Cnepvre 3a IOBBbIIIEHVWEM TeMmIrepaTypbl KaTyllku. Korpga TtemmepaTypa
KaTyIlKA OKakeTcst KpatHow 10 T.e. =30, 40, 50 C’ u3MepbTe CWIy TOKa H
paccuuTanTe CONpPOTUB/IEHHWE KAaTyIIKW. Pe3yjbTaTbl H3MepeHMM 3aluiliTe B
TaO/uHILy.

8. Wcnonb3yss pe3y/bTaThl MEepPBOTO OMbITa U Tpex Tmocieayommx (&, R)
BbIYMC/INTE [ONS Ka)XAOro OnblTa 3HavYeHWe TeMnepaTypHoOro KoadduuneHTa
COMNpPOTUBNEHNA Meaun No hopMmye:

R - R
o =—1 0
R At
1
KOTOpasi BbiBe/IeHa U3 3aBUCUMOCTH (3).
9. HaiiguTe cpeiHee 3HaueHHe TeMIlepaTypPHOro KO3 UIeHTa COTPOTHUB/IEHUS
Meu 0.
10. HauepTuTe rpaduk 3aBucuMocTd R oT TemnepaTypsl [ (B Maciirabe).

KOHTPOJIBHBIE BOITPOCHI
1. UTo Ha3bIBaeTCsl TemMriepaTypHbIM KO3 (GULMEHTOM CONPOTHUB/IEHUS?
2. YpenbHasi TIPOBOJWMOCTb TIPOBOJHUKA. PUNUECKUM CMBIC/, €OWHULIbI
“3MepeHusi, OT Uero OHa 3aBUCHUT?
3. KakoBa 3aBUCUMOCTb Y/Je/JbHOTO COMNPOTUB/IEHUSI TIPOBOJHUKA OT

TemMriepaTypel? Uem xapakTepu3yeTcsl 3Ta 3aBUCUMOCTb?

4. TeMriepaTypHbIM KO3((ULIMEHT COMPOTHBJIeHHs. UTO OH XapaKTepu3yeT, OT
Yyero OH 3aBUCHUT. B Kakux eJUHHLIAX U3MepsIeTCs?

5. 3aBUCHT /I COMPOTHMBJIEHVE MPOBOJAHUKA OT Temneparypsl? Ecin 3aBUCHT, TO
KaKOBa 3Ta 3aBUCUMOCTb? OOBbICHUTD (PH3UUECKUN CMBIC/T 3TOTO SIBJIEHUS.

6. Kak U3MeHUTCS1 CONPOTUB/IEHUE TTPOBOJHUKA C TIOBBILLIEHWEM TeMIlepaTyphl U
nouemMy? MaTemaTUueckoe U rpadguueckoe n3o0pa’keHre 3TOl 3aBUCHMOCTH.



7. CpaBHUTb 3aBUCUMOCTb W3MEHEHHsI COMNPOTUB/IEHUS MeTa/VInuyeCcKux
TIDOBOJAHUKOB W 3J/IEKTPOJUTOB OT Temreparypbl. OObSICHUTHL (U3UKY SIBJIEHUM,
MOPOXKAAIOIIUX 3Ty 3aBUCUMOCTb.

8. OnucaTh noc/ief0BaTe/IbHOCTD JeMCTBUM OIpezie/ieHrs] TeMIiepaTypHOU
3aBUCUMOCTH COTIDOTHBJIEHUS B X0/le BBITTOTHEHHs 1abopaTopHOU paboThI.
9. M3meHuTCcss 1 TeMriepaTypHbIM KO3(G(@ULIMEHT COTNPOTUBJIEHUS, €CJU

omnpeneNiAiTb €ro IO YyAeJbHOMY COINPOTUB/IEHHWIO, a He [0 U3MepsieMoMy
COTIPOTUBJIEHUIO?

10.3aBUCUAT U TemrepaTypHbid KO3((UIIMEHT COTPOTHB/IEHUS OT MaTepuasa
COTIPOTHUBJIEHUSI.

11 .B ueM (u3MUecKuii CMBIC/I COMNPOTHB/EHUS] MPOBOJHUKA? OT uero OHO
3aBUCUT?

12.Harmummre ¥ 00BSCHHUTE MaTeMaTHUeCKYI0 3aBUCUMOCThH COTIPOTHBI/IEHHS OT
Marepuasa U pa3MepoB COMPOTUBJ/IEHUS.

Koutpomupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;
Kpurepuu oLjeHKU:

— O1leHKa «5» CTaBUTBCS, €C/M YYall[UiCs BbIMOJIHSeT paboTy B TOJHOM oObeme C
cobmofieHeM  HeoOXOAWMOW  TOC/e/0BaTe/IbHOCTU — TIPOBeJieHUs]  OMBITOB U
W3MepeHW;  CaMOCTOSITe/IbHOM  palldOHa/IbHO  MOHTHDYeT  HeobXouMble
o0opy/ioBaHue; BCe OMbBITHI MPOBOJUT B YCJIOBUSIX M peKUMaX, 00eCrieurBaroIinux
ToJTyueHre TIPaBWIbHBIX pe3y/bTaTOB M BBIBOZIOB; COO/0/aeT TpeOOBaHUS TIPABUII
Oe30macHOCTH Tpy/a; B OTYeTe TPAaBWIbHO M aKKypaTHO BBITIOJIHSET BCe 3aluCHy,
TabJTUI[BI, PUCYHKH, UepTeXXH, TpadyKu, BLIUMCIEHNS; TIPABHU/IbHO BBITIO/IHSIET aHA/IN3
TIOTPEIIHOCTEH!.

— OueHka «4» CTaBUTCS, €C/IM BBITIOJIHEHbI TpeOOBaHUSI K OLIEHKU «5», HO ObLIM
JOTyllleHbl /1Ba-TPU HeJoueTa, He Oosee ofHOW HerpyOoOl OIMOKKW U OJHOTO
He/loueTa.

— OreHka «3» cTaBUTCS, ecid paboTa BBIIO/IHEHa He TIOJIHOCTbIO, HO 00beM
BBLITIOJTHEHHON YaCTH TaKOB, TI03BOJISIeT TOAYYMTh T[IpaBU/IbHbIE pe3y/bTaTbl U
BBIBO/IbI: €C/TU B XO/Ie TIPOBe/IeHUsI OTbITa ¥ M3MepeHU ObL/TN JOMyIeHbl OLINOKY.

— OueHKa «2» CTaBUTCS, ecid paboTa BbITIOJIHEHA He TIOMIHOCThIO U 00beM
BBITIOJTHEHHON dYacTh paboT He TIO3BOJIAT CZieJiaTh ITIPABWIBHBIX BBIBOJIOB: €C/IH,
OTIbITHI, U3MePeHUs], BEIUKC/IeHNs], Ha0JIr01eHHs TIPOM3BOAWINCH HEIPAaBUJIBHO.

Tema 3.3. D/1leKTpU4YecKuil TOK B pa3/IMYHbIX Cpefax

Y ctHbiN onpoc (YO)

1. Kakue ObIBalOT BeIecTBa IO TUITy TIPOBOAWMOCTH 3IEKTPUUECKOTO TOKa?
Onpenenexnue.
2. Kakue BelliecTBa OTHOCSITCSL K TIOJIyTIDOBOAHUKAM?

3. Kakas cBs13b Cy11jeCcTByeT B [10/IyIIPOBOJHUKAX?



4. Kakue TMMOABMIKHbBIE HOCUTE/IU 3apAA0B UMEIOTCA B YHCTOM HOJIYHPOBO,E[HI/IKE?

S. YTo npor30KJET NpU BCTPeUe 3/IeKTPOHA C bIPKOM?

6. Kakue Hocutenu 3apsifia sBJAKOTCS OCHOBHBIMU B TIOJYIPOBOJHUKE C
aKLIeIITOPHONU NIPUMeChI0, a KaKye B ITOJIYIIPOBOJHUKE C [JOHOPHOM IIPUMeChHO?

7. Kak 1o-Apyromy Ha3bIBalOTCSl  IIOJIYIIDOBOJHWKM C  [JOHOPHBIMHU U
aKLeNITOPHbIMU IPUMeECAMU?

8. Kak obpa3yeTcs p-n-tiepexos?

9. Kako nmepexo/; Ha3bIBatOT MPSAMbIM?

10. Kak ycTpoeH noaynpoBOJHUKOBBIN AUOA?

11. I3 yero cOCTOUT TPaH3UCTOP?

12.  UYrto Takoe Bakyym?

13. Uto Takoe TepmMO3/IeKTPOHHAsA SMUCCUSA?

14.  YCTpoWCTBO M MPUHLMN pabOThI BAKYYMHOTO JUO/a.

15. BosbpTamnepHas XapakTepUCTHKa BaKyyMHOI'O AU0za

16.  Uro Takoe 3/1eKTPOHHBIN My4oK? U ero cBoMCTBa.

17.  TlpunHium paboTel 3/1IeKTPOHHO-TyUeBOM TPyOKHU. U eé mprMeHeHHe.
18.  Kakwue BelljeCcTBa OTHOCATCH K 3JIEKTPOJIUTaM?

19. Yro Takoe snekTpruueckas JUCCOLUALIUA?

20. Uro Takoe pekOMOUHALWsA?

21.  Uto Ha3bIBAaHOT MOHHOW MPOBOJUMOCTBIO?

22. Yrto Takoe 3ekTpoyn3? Kak oH ripoucxoaut? U ero ripumeHeHue.
23.  OOBsicHeHHe 3aKOHa 371eKTposi3a. U ero ¢popmyiia.

24.  OrmpepeneHye 3apsifa sy1ekTpoHa. U ero ¢popmyisa.

25. Kak MOXXHO czieniaTb BO3yX MPOBOJHUKOM?

26. Kak npoucxoauTth MOHU3AL[MA ra3a?

27.  Kak mpoucxoaut pekoMOuHalus ra3a?

28.  Uto Takoe ra3oBbIi pa3psij?

29. OrmpegesnieHre CaMOCTOATEIBHOTO U HECAMOCTOSITE/IbHOI'O Pa3psifiOB.
30. Kak npoucxoauT MoHU3aLUs 3/IEKTPOHHBIM yJapom?

31. Yro Takoe mia3ma?

Kontposinpyemsie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kputepuu orieHKuU:

OtmeTKa «5»

TI0JIHO PACKPBITO COZeprKaHue MaTepuasa

YEeTKO U MPaBWIbHO /IaHbl OMpeJie/IeHUsI U paCKpbITO COZlepKaHre TIOHSITUM, BEPDHO
WICII0/Ib30BaHbl HAyYHbIe TePMUHBI

JUTsT J0Ka3aTeIbCTBA MCII0/Ib30BaHbl pa3/iMuHble YMeHUsI, BBIBOZbI U3 HaOJTIOjeHUMH,
OTIbITOB

OTBET CaMOCTOSITe/IbHBIM, UCIT0/Ib30BaHbl paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTKa «4»

PacKpbITO OCHOBHOE COJiep>KaHue MaTepuara

B OCHOBHOM MPaBU/ILHO /aHbI OTIpe/ie/IeHus IOHATUU U UCT0J/Ib30BaHbl HAyYHbIE
TePMUHBI.



OTBET CaMOCTOSITe/IbHbIN

orpejeneHUs MOHATUM HETO/HbIe, AOMYIeHbl He3HaUUTe/IbHbIe HapyIlIeHUs
TI0C/IeIoBaTeTbHOCTH U3/I0XKeHs], HeOOIbIlie HeTOYHOCTH TIPY HCTI0/Tb30BaHUHN
HayUYHBIX TEDMHUHOB WK B BBIBOZAX U 0000II[eHUsIX

TpaBWIbHbIE U UETKHE OTBEThI HAa BOMPOCHI yTOUHSIOLLEr0 XapakTepa (Mo3uLys
TTOHVUMAIOIIUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/lepyKaHre yueOHOro MaTepurara, HO U3/I0)KeHO (pparMeHTapHO,
He BCer/ia rocaej0oBaTe/IbHO

orpeziesieHUs OHATUN HeJOCTaTOYHO YeTKHe

He HCI0/Tb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011[eHNs 13
HabJTI0/IeHUH, JOMyIIeHbl OIIMOKU MPU UX U3/I0KeHUU

JOTTyIIleHbI OIIMOKY ¥ HETOUYHOCTH B MCTIO/b30BaHUM HAYYHON TEPMHUHOJIOTHH,
onpeziesieHe MOHATUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOIIPOCHI HABOAAILEr0 U KOHKPETU3UPYIOLLIero
xapakTepa (IOo3ULs KPUTHK)

OTMeTKa «2»

OCHOBHOE cojiepykKaHHe yueOHOro MaTepuasia He pacKphITO

He JIaHbl OTBETHI Ha BONPOCHI HABO/SILEr0 U KOHKPETU3UPYIOIIero XapakTepa
JIOTTyIIleHbI TPyOble OIIMOKY B OTIpe/ie/IeHUH ITOHSATHH, TTPU UCITO/Ib30BAaHUU
TEPMUHOJIOTUM.

TecTupoBanue (T)

I BapuaHT.

1.Kakumu HocuTensiMM 371. 3apsifia CO3JaeTcCsl S7eKTPUUYeCKU TOK B MeTasljiax?
A. DJIeKTPOHaMU U TI0JI0KUTE/TbHBIMA UOHAMM.

b. ITonoxxutebHBIMU U OTPULIATETLHBIMA HOHAMM.

B. DieKTpoHaMu U bIpKaMH.

I'. TTonio)KUTEIBHBIMU MOHAMU, OTPULIATE/IbHBIMU MIOHAMU U 3/IEKTPOHAMHU.

. To/NBKO 3/IeKTPOHAMU.

2.Kakoi MUHUMaIbHBIN M0 aOCOMIOTHOMY 3HAUEHHIO 3apsi/] MOKET ObITh ITepeHeceH
3JIEKTPUYECKHM TOKOM Uepe3 37IeKTPOJTUT?

A. e~1,6-10 K.

B. 2e~3,2-10 K.

B. JIt060i1 CKOJTb YTOTHO MaJIbIH.

I". MUHUMaJTLHBIN 3apsif] 3aBUCUT OT BPeMeHH TTPOITyCKaHUsI TOKa.

.1 Kn.

3. Kakumu HocutensiMy 371, 3apsifia CO37,aeTCsi 3/IeKTPUUeCKU TOK B PaCTBOpax UM
pacrijiaBax 37eKTPOJIUTOB?
A. DneKTpoHaMH U TTOJIOXKUTETbHBIMA HOHAMH.



b. TTo/i0)KUTEeIbHBIMUA U OTPULIATE/IbHBIMYA HOHAMMU.

B. ITosoXuTeIbHBIMU MOHAMU, OTPULIATe/IbHBIMU MIOHAMU Y 3/IEKTPOHAMHU.
I'. TosbKO 371€KTPOHAMM.

[. DneKTpoHaMU U JbIpKaMU.

4.Kakue J1eficTBYS 3/1. TOKA BCET/la COTIPOBOXK/IAIOT €ro MpOX0oyKAeHHe yepe3 Jio0ble
cpefbl?

A. TenoBoe.

b. Xumunueckoe.

B. MaruuTtHoe.

I'. TeritoBOe ¥ MarHUTHOeE.

. TertoBoe, XUMUYECKOe U MarHUTHOE.

5.Ha puc. 1 nipe/icTaBieHo cxeMaTHuueckoe n3obpaxeHue TpaH3uctopa. Kakoi
udpoii Ha HeM 0603HaueH SMUTTEpP?

A. 1.

b. 2.
B. 3.
I'. 4.
. Cpenu otBeTOB A — [' HET NpaBUILHOTO.

6. KakuM TUTIOM MPOBOAMMOCTH 00/1aZIat0T TIOJTYTIPOBOIHUKOBBIE MaTepUaJibl 6e3
ripumecemn?

A. B 0CHOBHOM 5J/IeKTPOHHOU.

b. B 0CHOBHOM /BIDOYHOM.

B. B paBHOM Mepe 3/1eKTPOHHOM U ABIPOYHOM.

I'. NoHHOM.
. He npoBOASAT 3/1€KTPUUYECKUH TOK.

7. Kakum TUIOM TIPOBOAMMOCTH 00/1aZat0T MOTYTTPOBOAHUKOBbBIE MaTepHaslbl C
JIOHOPHBIMU MIPUMECSIMU?

A. B 0OCHOBHOM 5/IEKTPOHHOU.

b. B 0OCHOBHOM JIbIDOUHOM.

B. B paBHOM Mepe 371eKTPOHHOM U ABIPOYHOU.

I'. NoHHOM.

. Takrie maTepuabl He MPOBOJST 3/I€KTPUUECKUM TOK.

8. Kakoli 13 npuBe/ileHHbIX Ha PUC. 2 rpa)KOB OTPa)kKaeT 3aBUCUMOCTD yZie/TbHOTO
COIPOTUBJIeHUS 10JIYIIPOBOJHUKA OT TemIlepaTyphbl?

A. 1.

b. 2.

B. 3.

I. 4.

9. Ilpu NpoOXOKJeHUH uepe3 Kakue Cpefibl 3JIEKTPUUeCKOr0 TOKA MPOUCXOUT MepeHoC
BellecTea?



A. Yepe3 MeTasibl ¥ IOIYTIPOBOSHUKMY.

b. Uepes 1mosyrpoBOAHUKU U PaCTBOPbI 3/IEKTPOJIUTOB.
B. Uepes pacTBOpbI 3/IEKTPOJIMTOB U MeTaJljIbl.

I'. Yepes rasbl ¥ moyripoOBOJHUKMU.

. Yepe3 pacTBOPHI 3/IEKTPOJIUTOB U r'a3bl.

10. B oiHOM c/iyuae B TepMaHUii 06aBUIN NISITUBa/IeHTHBIN (ocdop, B APYTroM —
TpexBaJ/IeHTHBIM rajuii. KakuM TUIoM TIpoBOAMMOCTH B OCHOBHOM 001a/ian
TIO/IyTIPOBOJHUK B Ka)K[JOM CJlyyae?

A. B niepBoM IbIpOYHOM, BO BTOPOM 3JIEKTPOHHOU.

b. B nepBoM 3/1eKTPOHHOM, BO BTOPOM [IbIDOYHOM.

B. B 060ux ciydasix 371eKTPOHHOM.

. B 06oux ciyyasix AbIPOYHOM.

1. B 06oux ciyyastx 371eKTPOHHO-/IbIPOYHOM.

11. Kak ¥3MeHUTCs Macca BelleCTBa, BbIJeIMBIIEroCs Ha KaToe Py MPOX0KAeHUU
3JIeKTPUUYECKOr0 TOKa yepe3 PaCTBOP 3JIEKTPOJIMTA, €CJ/IA CHJIa TOKA YBeJIUUUTCS B 2
pa3a, a BpeMs ero nNpoxoykJeHusi yMeHbIIUTCA B 2 pasa?

A. YBemuurcs B 2 pasa.

b. YBenmuuurca B 4 pasa.

B. He usmenurcs.

I'. YMeHbIIMTCS B 2 pasa.

. YMmensurcs B 4 pasa.

12. B nipouecce 3ekTposin3a "+" UOHBI epeHec/v Ha KaTof 3a 2¢ "+" 3apsg 4K, "-
" MOHBI IepeHeCc/IM Ha aHO/l TAaKOM ke Mo Moiy/to - " 3apsj. KakoBa cuiia Toka B
Lernu?

A. 0.

b. 2A.

B. 4A.

I'. 8A.

. 16A.

13. Kakoii u3 rpadukoB, npuBe/ieHHbIX Ha PUC. 3, COOTBETCTBYeT XapaKTePUCTUKe
TO/TyTIPOBOJHHUKOBOIO N0/A, BK/IFOUEHHOTO B IIPSIMOM HarlpaB/ieHUN?

A. 1.

b. 2.
B. 3.
I. 4.
. Cpenu otBeTOB A — I' HET MPAaBUJILHOTO.

14. Kakyto 13 cxeM, II0Ka3aHHbIX Ha pUC. 4, ciefyeT IpeAriouecTsb /1 UCC/IeJOBaHus
3aBMCHMMOCTH MPSMOr0 TOKa AWO0AA OT HaMPsOKeHUs U KaKyro — JJ1s1 UCCIeJOBaHuUs
3aBUCHMOCTU 0OpaTHOT'O TOKa AWOZA OT HaIIPSHKeHUs?

A. 111 oboux ucciesoBaHui ciiefiyeT BbIOpaTh cxemy 1.
B. nst 06oux vccneoBaHui cyieiyeT BbIOpaTh CxeMy 2.



B. [l511 vicciiefiloBaHUSI 3aBUCMMOCTH TIPSIMOTO TOKA ZIM0/la OT HarpsKeHUs ClielyeT
BbIOpaTh cxemy 1, /i1 06paTHOTO TOKa — cxemy 2.

I". [lns vicciieiloBaHUST 3aBUCMMOCTH TIPSIMOTO TOKa IMO/ja OT HaTIpSDKEHUs ClielyeT
BLIOpaTh Cxemy 2, iJis 00paTHOTO TOKa — cxemy 1.

. Cpenu otBeTOB A — I' HET NMPaBUJ/ILHOTO.
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II BapuaHT.

1.Kakumu HOCHUTeJISIMU 371. 3apsifia CO3/jaeTCsl 37IeKTPUUeCKUM TOK B
T0/IyTIPOBOJHUKAX?

A. D/IeKTpOHaMH U TOJI0KUTEIbHBIMU MOHAMU.

b. I[TonoXUTebHBIMU M OTPULIATEIbHBIMU MOHAMM.

B. DyieKTpoHaMu Y IbIpKaMH.

I'. TTono)kutesbHBIMU MOHAMU, OTPULIATe/IbHBIMU MOHAMU U 3/1IeKTPOHAMHU.
. TonpKo 3/1eKTpOHaMH.

2.Kakoii MUHUMaJIbHBIN TI0 aOCO/TIOTHOMY 3HAUEHHIO 3apsifi MOXKET OBbITh TiepeHeceH
3JIEKTPUUYECKUM TOKOM Uepe3 MeTasll?

A. e~1,6-10 K.

B. 2e~3,2-10 K.

B. JIt060i1 CKOJTb YTOTHO MaJIbIH.

I". MUHUMa/IbHBIN 3apsi]] 3aBUCUT OT BPEMEHH MPOIMyCKaHHs TOKa.

1. 1K

3. KakuMu HOCUTe/IAMU 3J1. 3apsifia CO3/1aeTCs 3JIEKTPUUYECKUN TOK TIpU
57IEKTPUYECKOM paspsijie B ra3ax?

A. DJIeKTPOHaMU U TI0JIOKUTE/TbHBIMA UOHAMMU.

b. ITo/0)KUTeNBbHBIMU M OTPULIATE/IbHBIMYA HOHAMU.

B. ITonoxuTenbHBIMU MOHAMM, OTPULIaTe/TbHBIMU MOHAMU Y 3/IeKTPOHAMMU.
I'. ToJIBKO 3/1eKTPOHAMHU.

. DneKTpoHaMU U [bIPKaMU.

4.Kakue 1eficTBUS 3/1. TOKA HaO/TIO/Iat0TCs TIPY MPOITYCKAaHHUH €T0 Yepe3 pacTBOP
3/1eKTPO/IMTa?

A. TerioBoe, XMMHUUYECKOe U MarHUTHOE JIeNCTBUSI.

b. XuMuueckoe ¥ MarHuTHOE /1€eMCTBUSI.

B. TerioBoe 1 MarHUTHOe J1€MCTBUSI.

I'. TerioBoe 1 XUMHUUECKOe JeUCTBUSI.

. To/lbKO MarHuTHOE IeUCTBUE..

5.Ha puc. 1 mipeicTaBieHo cxeMaTHUeckoe n300pakeHue TpaH3ucTopa. Kakoi
1udpoii Ha HeM 0603HaueH KOJIIEKTOP?

A. 1.

b. 2.

B. 3.



I'.4. [. Cpenu orBeToB A — I' HET IPaBU/ILHOIO.

6. KakyM THUTIOM TIPOBOAMMOCTH 00/1a/1af0T TTOTYTIPOBOIHUKOBBIE MaTeprabl 6e3
TpUMecen’?

A. He nipoBOJAT 3/IEKTPUUECKUM TOK.

b. NoHHoM.

B. B paBHOM Mepe 371eKTPOHHOM U ABIPOYHOU.

['. B OCHOBHOM [BIPOYHOM.

. B 0CHOBHOM 3JIeKTPOHHOM.

7. KakuM TUIOM MpOBOAUMOCTU 00/1a/]at0T MOTyTIPOBOJHUKOBLIE MaTepHasbl C
aKLIe[TTOPHBIMU [TPUMECSIMU?

A. B 0CHOBHOM 5J/IeKTPOHHOU.

b. B 0CHOBHOM /IBIDOYHOM.

B. B paBHOM Mepe 3/1eKTPOHHOM U ABIPOYHOM.

I'. NoHHOM.

. Takye MaTepuraJsibl He MPOBOJST 3JIEKTPUUECKUM TOK.

8. Kakoi1 u3 npuBeieHHbIX Ha pUC. 2 rPaMKOB COOTBETCTBYeT 3aBUCUMOCTH
yleTbHOT'O COTIPOTUBJIEHHSI PTYTH OT TeMIlepaTyphl (TIpy TemriepaTypax, O/IM3KHuX K
abCoOMOTHOMY HYJI0)?

A. 1.

b. 2.
B. 3.
I. 4.
. Cpenu otBeTOoB A — I' HET PAaBUJILHOTO.

9. B Kakux cpepax Ipu IpOX0XKJeHNUH Yepe3 HUX 3/IeKTPUUeCKOro TOKa IepeHoca
Bell[eCTBa He TIPOUCXOAUT?

A. B MeTta/uiax ¥ MoJIyIpOBOJAHUKAX.

b. B nonynpoBoHMKax ¥ pacTBOpPax 3JIeKTPOJIUTOB.

B. B pactBopax 3/1€KTpO/IMTOB U MeTasljlaX.

I'. B ra3ax u nosiynpoBOJHUKaX.
. B pacTBOpax 3/IeKTPOJIUTOB U rasax.

10. B omHOM ciiyuae B o6paser] repManust Jo0aBUIM TpeXBa/leHTHBIA UHAWM, B
IPYTOM — MATHUBaeHTHBIN 60p. Kakoii TUI MPoBOANMOCTH MpeobiaZiaeT B KaXKJOM
ciayyvae?

A. B nnepBoM AbIPOYHOM, BO BTOPOM 3JIEKTPOHHOM.

b. B niepBom 3/1€KTPOHHOM, BO BTOPOM [IIDOYHOM.

B. B 0060ux ciyyasix 3/1eKTPOHHOM.

. B 06oux ciydasix AbIPOYHOM.

1. B 060oux ciiydasix 3/1eKTPOHHO-BIPOUHOM.



11. Kak W3MeHUTCS Macca BelleCTBa, BbIJeJUBLLIEr0Cs Ha KaTo/ie MPU MPOXOKIAeHUN
5/7IEKTPUYECKOr0 TOKA uepe3 paCTBOP 3JIEKTPOJIUTA, €C/IA CU/la TOKA YMEHBLLIUTCS B 2
pasa, a BpeMs ero rpoxoyKJeHus Bo3pacTeT B 2 pasa?

A. YBenuuurcs B 2 pasa.

b. ¥YBenuuurcs B 4 pasa.

B. He vi3meHuTCH.

I'. YmMenbmuTco B 2 pasa.

M. YMmenbLuuTcs B 4 pasa.

12. B nipouecce ssekTposin3za "+" WOHbI epeHec/v Ha KaTo/ 3a 2¢ "+" 3apsg 4Kn, "-
VIOHBI MIEPEHeC/IM Ha aHO/I, TaKOM »Ke TI0 Moay/ato - " 3apsa. KakoBa cuia Toka B
uenu?

A. 16A.

b. 8A.

B. 4A.

. 2A.

1. 0.

13. Kakoii u3 rpadukoB, nprBeieHHbIX Ha PUC. 3, COOTBETCTBYeT XapaKTePUCTUKE
TIOJTYTIPOBOTHUKOBOTO [IM0/Ia, BK/IFOUEHHOT'0 B 0OpaTHOM HaTllpaB/IeHUH?

A. 1.

b. 2.

B. 3.

I'. 4. [1. Cpenu otBeToB A — I' HET IpaBU/ILHOTIO.

14. Kakyto u3 cxeM, OKa3aHHbIX Ha PUC. 4, C/iefyeT NpeArnoyecTb A/ UCCIeJOBaHUsA
3aBMCHMMOCTH TPSMOr0 TOKa AMO0/a OT HalpsUKeHUs Y KaKyro — JJ1s1 UCC/eJlOBaHus
3aBUCHMOCTU 0OpaTHOTO TOKa AMOAA OT HarpsDKeHUs?

A. Hu ofyiH 13 IpUBe/IeHHbIX HM)Ke OTBETOB He SBJISIeTCS MPaBU/IbHBIM.

b. [Ins uccnenoBaHys 3aBUCMMOCTH TIPSIMOTO TOKA AUO/A OT HaTlPSDKeHUs CyielyeT
BbIOpaTh cxemy 2, /711 00paTHOTO TOKa — cxemy 1 .

B. [ns uccnenoBaHys 3aBUCMMOCTH TIPSIMOTO TOKA AUO/Ia OT HaTIPSDKeHUS CyielyeT
BbIOpaTh cxemy 1, /7151 0OpaTHOTO TOKa — CXemy 2.

I". nst oboux ciyuaeB ciiefiyeT BbIOpaTh cxemy 2.

. s oboux ciaydaeB ciiefyeT BbIOpaTh cxemy 1.
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Kontposipyemeie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kinwouu K TecramMm:

BapuaHT 1
Ne Bompoca 1/2/3/4/5/6|7 8|9 |10(11/12/13|14
IpaBunssbii | I|A|B|B/A|B/A/B|A|b|B|b5 | B |B




| oTBer N N O O N N

BapuaHT 2
Ne Bompoca 1/2/3[4[|5]|/6|7 (8|9 |10|11]12/13 |14
IIpaBuisebin B/ A/ B A\ B/ B/ B/B/A|/A|B|T | | B

0TBeT

Kpurtepuu OLIeHKU:

— «2» BbICTaB/IsieTCs1 0OyyaroieMycsi, eci Habpasn MmeHee 5 6asioB;
— «3» BBICTaB/IsIeTCS 00yuaroiieMycs, 3a 8-6 6anos;

— «4» BBICTaB/IsIeTCS o0yuaromemycs, 3a 11-9 6annos;

— «5» BBICTaB/IsIeTCS 00yuaroemycs, 3a 6osee 12 6anos.

3ajjaHuA 1A CaMOCTOATe/TbHOI padoThl (CP)
Temnbl 3cce (pedepaToB, JOK/1a 0B, COOOIIEHMI)

DeKTpUUeCKri TOK B MeTaslaX, B 3/IEKTPOJIUTaXx, ra3ax, B BaKyyMe.
OJIEKTPOJIUS.

3aKoH snekTponursa dapajes.
DMeKTPOXUMHUUeCKU SKBHUBAJIEHT.

Bubl ra3oBbIX pa3psiioB.
Tepmo3/1eKTpOHHAsA SMUCCHS.

[1na3ma.

CobcTBeHHast ¥ prMeCHasi TPOBOIUMOCTH.
. P-n nepexopn,.

10.IIprMeHeHMe TT0/TYIIPOBOSHUKOB.
11.TTonyripoBOAHUKOBBIE TIPUOOPHI.

LN A WNE

Koutponmupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;

Kpurepuu oLieHKU:

OTtMeTKa «5»

TIOJTHO PaCKPbITO COJIepyKaHue MaTepuasa

YeTKO W MPaBUIBHO JiaHbl OTIpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHI, BEPHO
WCI10/Ib30BaHbl HAYYHbIEe TEPMUHBI

JUTST JOKa3aTeIbCTBA MCI0/Ib30BaHbl pa3/IMuHble YMEHUSs, BbIBOZBI U3 HaOJTIOJeHUH,
OITbITOB

OTBET CAMOCTOSITe/TbHBIN, NCIT0/Ib30BaHbI paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasa

B OCHOBHOM MPaBUJ/ILHO /IaHbI OTIpe/ie/IeHus IOHATUM U UCT0J/Ib30BaHbl HAyUHbIe
TePMUHBI.



OTBET CaMOCTOSITe/IbHbIN

orpejeneHUs MOHATUM HETO/HbIe, AOMYIeHbl He3HaUUTe/IbHbIe HapyIlIeHUs
TI0C/IeIoBaTeTbHOCTH U3/I0XKeHs], HeOOIbIlie HeTOYHOCTH TIPY HCTI0/Tb30BaHUHN
HayUYHBIX TEDMHUHOB WK B BBIBOZAX U 0000II[eHUsIX

TpaBWIbHbIE U UETKHE OTBEThI HAa BOMPOCHI yTOUHSIOLLEr0 XapakTepa (Mo3uLys
TTOHVUMAIOIIUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/lepyKaHre yueOHOro MaTepurara, HO U3/I0)KeHO (pparMeHTapHO,
He BCer/ia rocaej0oBaTe/IbHO

orpeziesieHUs OHATUN HeJOCTaTOYHO YeTKHe

He HCI0/Tb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011[eHNs 13
HabJTI0/IeHUH, JOMyIIeHbl OIIMOKU MPU UX U3/I0KeHUU

JOTTyIIleHbI OIIMOKY ¥ HETOUYHOCTH B MCTIO/b30BaHUM HAYYHON TEPMHUHOJIOTHH,
onpeziesieHe MOHATUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOIIPOCHI HABOAAILEr0 U KOHKPETU3UPYIOLLIero
xapakTepa (IOo3ULs KPUTHK)

OTMeTKa «2»

OCHOBHOE cojiepykKaHHe yueOHOro MaTepuasia He pacKphITO

He JIaHbl OTBETHI Ha BONPOCHI HABO/SILEr0 U KOHKPETU3UPYIOIIero XapakTepa
JIOTTyIIleHbI TPyOble OIIMOKY B OTIpe/ie/IeHUH ITOHSATHH, TTPU UCITO/Ib30BAaHUU
TePMUHOJIOTUM.

JIabopaTopHbIie padoThI
JIaG6opaTopHas padora Ne 11
Onpeje/eHue 3/1eKTPOXUMHUUYECKOT0 IKBUBA/IeHTa MeJH.
Ileanb padoThi: HayunThcst U3MEpATH 3/IEKTPOXUMHUUECKHE SKBUBA/IEHTHI BEII[eCTB

OOopyaoBaHHe: BeChl 37IeKTPOHHbBIE, AMITEPMETP IITKOJIbHBIN, Yachl, BHITPIMUTE/Tb Ha
4,5B 2A, peoctat 6 OM 2A, K/IHOY, 3/1IEKTPOJIMTUYECKAs: BAHHA, paCTBOP MeHOI0
KYyIopocCa, BeHTUWISTOP- HarpeBare/ib, COeIUHUTE/IbHbIE TIPOBO/A.

L ]

BreinpamuTens

Teopus:



[lpouecc, 1ipu  KOTOpPOM MOJIEKY/JIBI coJiei,
KUCJIOT W 1ejiouerl  TIipu pPacTBOpeHUH B BOjie WU
IpYTHX PacTBOPUTEISIX pacrnazaroTcs Ha
3apsUKeHHble YaCTHLbl (MOHBbI), Ha3bIBAeTCSl 3JIEKTPOJUTUUECKOW [UCCOLALUeN;
TIO/TYUMBILIUMCS TIPA 3TOM PacTBOP C MOJIOXKUTEbHBIMUA U OTPULIATEIbHBIMU MOHAMU
Ha3bIBaeTCs 3/IEKTPOJIUTOM.

Ecnu B cocy, ¢ 3/1€KTpOIMTOM TTIOMECTUTh MJIaCTUHBI (3/1eKTPO/Ibl), COeIMHEHHBIE C
33KMMaMHd MCTOYHHMKA TOKa (CO34aTh B 37EKTPOJIUTE 3/eKTPUYEecKoe II0/e), TO
TI0JIO>KUATETbHBIE WOHBI OYAYT ABUraThbCsl K KaTOJy, a OTpULIaTelbHbIE - K aHOAY. Y
3/1eKTPO/IOB TIPOUCXOAT OKUC/IUTEbHO-BOCCTAHOBUTE/IbHbIE PeaKlUU, TIPU 3TOM Ha
3JIEKTPO/,aX BbIJE/SIOTCS BellleCTBa - MPOAYKThI peaKLUH.

[ns  snekTponusa cropaBeiyivB 3akoH Papajes: Macca Bblje/IMBIIErocs
BellleCTBa Ha 3/IeKTPo/Jie MPAMO NPoONopiHoHa/iAbHA 3apsaay Q, npomiegmemy
yepe3 3/IeKTPOJINT:

m=Kkq 1)

m=klt 2)
rae k - 371eKTPOXMMHUYECKUW SKBUBAJIEHT - KOJIMYECTBO BEILECTBA, BbIJ|e/IEHHOE MpHU
MPOXOXKAeHUU yepe3 31eKTponuT 1 K snekTpuuecTtBa. [ KaXK[Aoro BelecTBa 3Ha-
yeHHe k eCTb TTOCTOSIHHAs BeJIMUMHA.
V3mepuB CcUjly TOKa B LielH, COCTABJIEHHOM 10 CXeMe, BPeMS ero MPOXOXKAeHUs1 U

MacCcy  BbIe/IMBIIETOCS ~ Ha  KaToJe  BelecTBa, MOXXHO  OMpeJeNuTh
3/IeKTPOXUMUYeCKUI 9KBUBaJIEHT U3 MepBoro 3akoHa Papajes:
k=m/(It) (3)

Ilopsi 0K BBINO/IHEHUA PAOOTHI:
1. Beibpath 0/IHy W3 MeIHBIX TJIACTHH 3a KaTo/I.
2.0npesieiUTh MacCy MeJJHOM TM/IaCTUHBI (KaTo/a ) [0 OIbITa.
2. CoOpaTh 11emb, YKa3aHHYIO Ha pUC. 1, aKKypaTHO OMYCTUTb 37I€KTPO/IbI B PACTBOP
MeJIHOT'O Kyropoca Y C TIOMOIL|bIO0 peocTaTa yCTaHOBUTh CUTYy TOKa 1 A.
3. 3adukcupoBath Bpemsi t=10 MuH.
4.Pa30MKHYTb L{ellb, BBIHYTh KaTOJHYIO [VIACTUHKY, CMBITh C Hee OCcTaTka pacTBopa U
BBICYLLIUTH BO3J/Ie BEHTU/IATOPA.
5. B3BeCUTh BBICYLLEHHYIO IVIACTMHY C TOYHOCTHIO 10 10Mmr.
6. 3HaueHWe TOKa, BpeMs OIbITa, yBe/TMUEHMEe B Macce KaTOJHOM IJIaCTUHY 3alucaTh B
TabJTUITY 1 OTIpeZie/TUTh 3/IEKTPOXUMHUUECKUM SKBUBa/IeHT 110 hopmyiie (3)

LA Macca karoza Bpemsa




Macca OJIEKTPO ex %
Ne
A0 OIIbITa I10CJIe OIIbITa OTJ/IOXK. XMHNU.
OMBIT t(c)
m; (ke) m; (k2) BeLeCTBa SKBUBaJIe
m; (k2) HT

OrneHKa MOrpemnrHoCcTen.

k="t
It
Am Al At
OTHOCHUTEbHAS TIOTPEITHOCTD: ok =dm+dl + 4t =ttt
Am=0,05 a.
AI=0,1 A
At=20 c.

OrieHWTe B TIpOIlecce TIPOBe/leHUSI pabOThl HAaWOOJbBINIME AOMYCTUMbIE OIIMOKU
TIpYU U3MEpPEeHUM MaccChl, TOKa ¥ BpeMeHU. BbIUuKC/IMTe OTHOCUTENBHYHO TIOTPEeIIHOCTD,
HalJuTe MaKCUMaJIbHYIO JOMYCTHMYIO MOTPeLIHOCTh MPHY onpejie/ieHuH K.

Ak =6k k.

[Tocne 3TOrO AAaeTcsi pe3yabTaT B BUAE: kK =Kyum + Ak,
CpaBHUTe T0/TyYeHHbIN pe3ybTaT ¢ TaOTMUHBIM.

KoHTpo/IbHEBIE BONIPOCHI.
UTo Takoe 3J/IeKTpOIMTUYeCKas JUCCOLAaLus, 3/IeKTPOIU3?
OO6BsicHUTe, KaK MPOMCXOUT Pa3/ioyKeHre BObI 3/IEKTPUUECKUM TOKOM?
Kak npoucxogur padhvHupoBaHue?
Cdopmynupyiite nepBbiii 3akoH Papagest.
['anbpBaHOCTET VWS,
['anbpBaHOMIACTUKA.
Uto Takoe J/C nonsgpusanuun?
UTo Takoe eMKOCTb aKKyMyJisiTopa’?

NS hRWNE

Kontponvpyemslie komrneteHuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kputepuu orjeHKuU:

— O1leHKa «5» CTaBUTBLCS, €C/TM YYall[UACS BBITIO/HSET paboTy B TOJHOM 0bbeme C
cobmofeHrieM  HeoOXOAUMOM  TOC/eI0BaTe/TIbHOCTU  TIPOBE/IeHUs]  OMBbITOB U
W3MepeHWM;  CaMOCTOSTe/NIbHOM  palldOHA/IbHO ~ MOHTHPYeT  HeobXoguMble
o0opy/loBaHHe; BCe OMBITHI MPOBOJUT B YC/IOBUSIX M peKHUMaX, 00eCIieurBaroIux
ToJTyuyeHre TIPAaBWIbHBIX pe3y/lbTaTOB M BBIBOZIOB; COO/O/AaeT TpeOOBaHUS ITPABHII
6e30MmacHOCTH Tpy/la; B OTYeTe TIPABW/IbHO U aKKypPaTHO BBITIO/IHSET BCe 3allviCH,
TabJUL[bl, PUCYHKH, UepTeXku, rpadyKu, BLIUKMC/IEHNS; TIPAaBU/IbHO BBITIO/HSET aHa/In3
TOrPEeLIHOCTEN.




— OneHka «4» CTaBUTCA, €C/IM BBITOIHEHbI TPeOOBaHUS K OLEHKUA «5», HO ObLIH
JIOTIyIIleHbl /1Ba-TPU HezoueTa, He Oomee ofHOM Herpy0Ooil OIIMOKM U OHOTO
HezloyeTa.

— OueHka «3» cTaBUTCS, ecnu paboTa BBLITIOJHEHA He TMOJHOCTbIO, HO 00beM
BBITIOJTHEHHON YaCTH TaKOB, TI03BOJIIeT TIOAYYUTh T[IpaBU/IbHbIE pe3y/bTaTbl U
BBIBO/IbI: €C/TH B XO/Ie TIPOBe/IeHUsI OTbITa ¥ M3MepeHU ObLTH JOMYyIeHbl OLINOKH.

— OrueHKa «2» CTaBUTCS, ec/id paboTa BBITIOJIHEHA He TIOMIHOCTBIO U 00BeM
BBITIOJTHEHHON dYacTh paboT He TIO3BOJIAT CZieJlaTh ITPABWIBHBIX BBIBOJIOB: €C/IH,
OTTbITHI, U3MEPEeHUs], BEIUKC/IeHNs], Ha0JIr01eHHs TIPOM3BOAWINCH HETIPaBUJTBHO.

Tema 3.4. MarHuTHoe mnoJie
Y ctabiii onipoc (YO)

Kak BO3HMKAIOT MarHUTHbIE B3aUMO/IEUCTBUS?

UTO0 TakOe MarHUTHOe I10Jie, Y4eM OHO CO3/aeTcs?

CBoiicTBa MarHUTHOTO TOJIS.

el CTBUSI MAarHUTHOTO MOJISt HA PaMKy C TOKOM.
KosinuecTBeHHasi XxapakTepyuCTUKAa MarHUTHOTO TI0JISI.

UTo NpuHATO 3a HaMNpaB/eHUe BEKTOPa MarHUTHOM UHAYKLAU?
[TpaBuno 6ypaBurKa.

Yro orpesensieT rMpaBuio OypaBurka?

. Kak n306pakatoT MarHUTHBbIE TTOJIS?

10 UTo Takoe IMHUYA MarHUTHOW UHAYKLIUM?

e A

Kontposinpyemeie komneteniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kputepuu orieHKuU:

OtmeTKa «5»

TI0JIHO PaCKPBITO COZeprKaHue MaTtepuasa

YEeTKO U MPaBWIbHO /IaHbl OMpeJie/IeHUst U paCKpbITO COZlepKaHre TIOHSITUM, BEPHO
WICII0J/Ib30BaHbl HAyYHbIe TePMUHBI

JUTsT J0Ka3aTeIbCTBA MCII0/Ib30BaHbl pa3/iMuHble YMeHUsI, BBIBOZbI U3 HaOJTIOjeHUMH,
OTIbITOB

OTBET CaMOCTOSITe/IbHBIM, UCIT0/Ib30BaHbl paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTKa «4»

PacKpbITO OCHOBHOE COJiep>KaHue MaTepuara

B OCHOBHOM MPAaBU/ILHO /IaHbI OTIpe/ie/IeHus IOHATUN U UCTI0/Ib30BaHbl HAyUYHbIE
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbBIN

onpezieneHys OHATUM HeIoJIHbIe, OMYyILeHbl He3HAUUTe/TbHbIe HapYLLIEeHUs
TI0C/IeJOBATeIbHOCTU U3/I0KEHHSI, HeOOJIbIIIFEe HETOUHOCTH TTPH MCTI0/Ib30BaHUH
HayUYHBIX TEDMHUHOB WK B BbIBOZAX U 0000I|eHUsIX



TIpaBU/IbHBIE U UeTKHEe OTBEThI Ha BOTIPOCHI YTOUHSIOIET0 XapakTepa (Mo3ulLys
TTIOHHMMAIOIITUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/lep>KaHre yueOHOTro MaTeprara, HO U3/I0KeHO (pparMeHTapHO,
He BCer/ia rocaeoBaTe/IbHO

onpe/ie/ieHUsI OHSATHUM HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe Jl0Ka3aTebCTBa BHIBO/IbI U 0000111eHNs 13
HabJTI0/IeHUM, JOTYIIeHbI OIITMOKY TPU UX U3/I0KEeHUH

JOTTyIIleHbI OIMOKY ¥ HETOUYHOCTH B MUCTIO/Ib30BaHUM HAYUHOW TEPMUHOJIOTHH,
onpejie/ieHe MOHITUM

TpaBWIbHbIE U UeTKHE OTBEThI Ha BOMPOCHI HABO/IAILIETO U KOHKPETU3HUPYIOLLIEero
xapakTepa (10o3ULUsi KPUTHUK)

OTtmeTKa «2»

OCHOBHOE cojiepykKaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI HAa BOMPOChI HABO/SLLIEr0 U KOHKPEeTU3UPYIOLL[ero Xapakrepa
JIOTyIIeHbI TPyOble OIMOKY B OMpe/ie/IeHUH MOHSTUM, TIPU UCTI0/Ib30BaHUU
TePMUHOJIOTUM.

TectupoBanue (T)
I BapuaHnT.

1. Kaxkoe siBjieHHe Ha0/110/jaeTcsa B onbiTe JpcTeaa?

A) B3auMO/1eliCTBYE TIPOBOJHUKOB C TOKOM;

b) B3auMO/ieliCTBUE ABYX MarHUTHBIX CTPEJIOK;

B) NOBOPOT MarHWTHOM CTPeJIKA BOTM3H MPOBOJHUKA C TOKOM.

2. Bo3/ie npoBOoAHMKA C TOKOM PacCIio/I0’KeHa MarHuTHas crpesika. Kak
U3MEHUTCS ee HallpaBJ/ieHue, eC/Ii U3MEeHUTh HalpaB/ieHHe CU/Ibl TOKa?
A) nosepHetcs Ha 90°;

B) nosepHetcs Ha 360

B) nosepHetcs Ha 180°.

3. IloueMy MarHUTHas CTPe/IKa MOBOPAYHBaeTCA BO/ITH3U MPOBOJHUKA C TOKOM?
A) Ha Hee JIeliCTByeT MarHUTHOe I10J1€;

b) Ha Hee [IeliICTBYyeT 3/IeKTPUYECKOe TI0JI€;

B) Ha Hee [IeliCTByeT Cu/a NPUTSIKEHUS;

') Ha Hee IEKCTBYIOT MarHUTHBIE U 3JIEKTPUYECKHE TTOJIS.

4. Kakas CBfi3b CyLIeCTBYeT MeXAY /IeKTPUUeCKHMM TOKOM U MarHUTHBIM
nosiem?

A) MarHuTHOe 10J1e CyIeCTByeT BOKPYT HEMOABMKHBIX 3apsSKeHHbIX YaCTUII;
B) MarHuTHOe T10/1e CYITIeCTBYeT BOKPYT JiIF00O0T0 ITPOBO/JHHKA C TOKOM;



B) MarHmTHOe I10J/1e ,Z[EﬁCTBYET Ha HEIIOIBU)KHbBIE 3dPAXKE€HHBbIE UaCTHULIBI.

5. UTo AB/IAETCA HA/Ie)KHBIM 3al[UTHUKOM Ye/I0BeKa 0T KOCMUYeCKHX
HU3/TydeHun?

A) MarHuTHoe 1oJje 3em/y;

b) 3emHast aTMocdepa;

B) u To u gpyroe.

6. Kak B3auMofeiicTBYIOT MeXXAy c000¥ Mo/II0Chl MarHurTa?

A) olHOMMeHHBIe M0J/IF0Ca OTTA/IKMBAarOTCs, pa3HOMMEHHBIE T10J1F0Ca MPUTATUBAaKOTCS;
b) pasHOMMeHHBIe MO/0Ca OTTAJTKUBAKOTCS, OJHOMMEHHBIE T10J1t0Ca MPUTATUBATCS;
B) He B3aMMO/IelICTBYIOT.

7. YeM 00bACHUTH, UTO MarHUTHAas CTPE/IKA YCTAaHAB/JIUBAETCA B JAHHOM MeCTe
3eM/Iu B onpe/ie/IeHHOM HallpaB/IeHUM?

A) cylllecTBOBaHUEM 3J/IEKTPUYECKOTO TT0JIS;

b) cyiecTBoBaHMEM MarHATHOIO MOJIsT 3eMJIH;

B) cymecTBOBaHMEM 3/1€EKTPAUYECKOTO M MarHUTHOTO T0OJ1eN 3eMJIH.

8. Kak Ha3bIBalOTCAA MarHUTHbIE MO/IIOCHI MarHuTa?
A) MOJI0XKUTE/IbHBIM, OTPULIATe/IbHBIM;

b) cuHMM, KpacHbIY;

B) ceBepHbIN, FOXKHBIN.

9. I'me HaX0AATCA MAarHUTHBIE MOJII0CHI 3eM/IH?
A) B6/M3u rpadruecKux MoJitoCoB;

b) Ha reorpauueckux rnosrocax;

B) MoryT ObITh B 1F000M TOUKe 3eMJIH.

10. Kakoe cxocTBO UMeeTCs MeX/y KaTyIIKON C TOKOM U MarHUTHOU
CTPe/IKOu?

A) KaTyllKa C TOKOM, KaK MU MarHWTHas CTpeJiKa, UMeeT JiBa MO/IF0Ca — CEeBEPHBIN U
FOJKHBIH;

b) cyliecTByeT 3/1eKTpUUeCcKoe IoJie;

B) meucTBYrOT Ha MPOBOJHUK C TOKOM.

11. Kak u3MeHsieTC MarHUTHOe /leiiCTBHe KaTYyIIKHU C TOKOM, KOI'/la B Hee
BBO/ISIT JKeJ/Ie3HbIH CepAeuHHK?

A) ymeHbI11aeTCs;

b) He U3MeHsieTCS;

B) yBenuuuBaeTcs.

12. Yto Hapo ce/1aTh, YTOOHI H3MEHUTh MarHUTHBIE MOJIIOChI KaTyIIKH C TOKOM
Ha MPOTHUBOIOJ/IOKHbIE?

A) ¥3MEeH!Tb HanpaB/ieHue 37IeKTPUUeCKOr0 TOKa B KaTyIIKe;

b) W3MEeHUTb UKC/I0 BUTKOB B KaTYIIIKE;



B) BBeCTH BHYTPb KaTYIIKH KeJIe3HbI CepieUHHUK.

13. Uto coboii mpeacTaB/iAeT 3/IeKTPOMarHuT?
A) KaTyllIKa ¢ TOKOM C O60J/IbILIUM YKUC/IOM BUTKOB;
b) kary1ka c >kejie3HbIM CepAEeUHUKOM BHYTpPH;
B) cWIbHBIV MTOCTOSIHHBIA MarHuT.

14. Kakue ycTpoMCcTBa NPUMEHATCA /I Pery/iMipoBaHus TOKa B KaTyllKe
3/IeKTpoMarLura?

A) kntoy;

b) npenoxpaHuTe/b;

B) peocrar.

15. B ueM r/1aBHOe OT/IMUYHE 3/IEKTPOMArHUTa OT MMOCTOAHHOI0 MarHura?

A) MOXHO peryMpoBaTh MarHUTHOeE [JleliCTBHe 3/IeKTPOMarH1uTa, MeHsisl CUTy TOKa B
KaTyLIKe;

B) sanekTpoMarauTel 00/1a7at0T O0JIbITIeH TTOABLeMHOM CUIION;

B) HeT HUKaKoOro OT/IMYKS.

16. Kakue 13 nnepeyuc/ieHHbIX BellleCTBA He IPUTATUBAKTCA MarHUTOM?
A) xene3o;

b) crans;

B) HuKeb;

') amtoMuHUMN.

17. Ilouemy A/t U3yueHUS MAarHUTHOI'O 110J151 MO)XKHO MCII0/Ib30BATh JKe/Ie3HbIe
ONUJIKHU?

A) B MarHUTHOM T10J/ie OHM HaMarHUUMUBAKOTCSI M CTAHOBSITCSI MAarHUTHBIMU CTpe/IKaMH;
b) >kene3Hble OMUIKU XOPOII0 HaMarHUUMBalOTCS;

B) oHu OueHb erkue.

18. Kak pacno/iararoTcsi »xejie3Hble ONMU/IKM B MAarHUTHOM I0JIe MMPSAMOro TokKa?
A) pacnionararoTcst B10/1b MPOBO/IHMKA C TOKOM;

B) 06pa3yioT 3aMKHYTbIe KpHBbIe BOKPYT ITPOBOJHHUKA C TOKOM;

B) pacrmoniararoTcsi 6ecTiopsiziouHo.

19. Kakoif MarHuTHbIN MO/II0C HaxouTcsl BO/iu3u HO)kHOro reorpadguueckoro
nosioca 3emiu?

A) ceBepHBIi;

b) 10>KHBI;

B) ceBepHbIl U FO)KHBIU;

') HMKaKou.

20. K mo/1rocy MarHuTa NpuTSAHY/JINCH JiBe Oy/1aBku. [Touemy ux cBoOogHBIE
KOHIIbI OTTA/IKUBAIOTCH?



A) KOHIIbI Oy/TaBOK UMEIOT pa3HOMMEHHBIE TTOJTFOChI;
B) KoHI[bI Oy/1aBOK UMEIOT OZJHOMMEHHbIe TI0JTFOChI;
B) KoHI1[bI Oy/1aBOK He HaMarHUUEeHHI.

Kontposimpyemeie komnereHnuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

JIP2, JIP4, JIP23, JIP30

Kinwouu K TecramMm:

Ne Bonpoca |1/2|3/4/5/6(/7/8/9/1 |1 |1 /1|1 /1 1|1 1|1 2
0 |1 ]2 3 (4 5|67 8|90
A|B|/A|B|B|A|T|A|B|A|B

Mpaeuien |B|B|A[B|A[A|B[B|A
bIN OTBET

Kpurepuu oLieHKuU:

— «2» BBICTaB/IsIeTCS 00yUaroIemMycs, eci Habpan MeHee 8 OasoB;
— «3» BbICTaB/IsAeTCs 0OyUaroiemycs, 3a 9-11 6anos;

— «4» BoIcTaBnIsgeTCsA obyuaroiemMycs, 3a 12-16 6asnos;

— «5» BBICTaB/IsIETCS 00yyYarolemycs, 3a 6osiee 17 6asioB.

3agaHus /1A cCaMOCTOsATe/IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/IA/J0B, COOOIIEHU)

BeKkTop UHAYKI[MA MarHUTHOTO TOJISI.

HarpsykeHHOCTb MarHUTHOT O TTOJISL.

[elcTBYe MarHUTHOTO T0JI1 Ha MPSIMOJIMHEMHBIN TTPOBOJHUK C TOKOM.
PaboTa 1o mepeMelrieH1I0 MPOBOJHHUKA C TOKOM B MarHUTHOM TIO0JTe.
[TpaBuio OypaBumKa.

[IpaBWsio TIpaBoOM PYKHU.

B3aumopelicTBre TOKOB.

Cuna Amnepa. IIpyumeHeHnue cuibl AMmepa.

[TpaBuo rpaBoii JIEBOW PYKH.

10.IericTBUe MarHUTHOTO TOJIS1 HA ABWKYLUNCS 3apsif,.

11.Cuna JlopeHntua.

12.TIpumenenuie cussl JIopeHria.

13.0mnpesenenue yaeasHOTo 3apsza.

14.MarHuTHbIe CBOMCTBA BellleCTBa.

15.MarauTHas IpOHULIAeMOCTb.

LCONO A WNE

Kontposinpyemeie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kputepuu orjeHKuU:
OtmeTKa «5»




TIO/THO PacKpbITO COZlep’KaHue MaTepuasa

YeTKO U MPABUIBHO JlaHbl OMpe/ieJieHUs U PacKphITO COZiep>KaHue TIOHSATUM, BEPHO
HCTI0/Tb30BaHbl HayUHbIe TePMUHbI

JJIsI I0Ka3aTebCTBa MCTIOMb30BaHbl pa3/iMUHble YMeHUs], BBIBOZABI M3 Hab/rOZeHUH,
OMbITOB

OTBET CaMOCTOSITe/IbHBIM, MCITI0/Ib30BaHbl paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepyKaHue MaTepHasa

B OCHOBHOM TMpaBW/IBHO [laHbl OMpeJeseHus TOHSATAW M UCI0J/Ib30BaHbl HayuHbIe
TePMUHBI.

OTBET CaMOCTOSITe/IbHBIN

orpejie/ieHUs] TIOHATUM HeTOJHbIe, [OMyllleHbl He3HauuTe/ibHble HapyIleHUs
TI0C/IeJOBAaTeIbHOCTA HM3J/IOKeHMsI, HeOOJIbIIe HEeTOUHOCTH IIPH HCII0b30BaHUU
HayUYHBIX TEDMHUHOB WK B BBIBOZAaX U 0000ITIeHHUSIX

NpaBWIbHbIe U UYeTKHWe OTBeThbl Ha BOMPOCHI YTOUHSIIOILEr0 XapakTepa (MO3WLUs
TTIOHMMAIOIITUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE COjiep>KaHue yueOHOro Marepuasa, HO W3J/I0’KeHO ()parMeHTapHO,
He BCer/ia rocaeoBaTe/IbHO

orpejiesieHNs OHATUM HeJOCTaTOYHO YeTKHe

He WCMO/b30BaHbl B KayecTBe [i0Ka3aTeJbCTBA BbIBOAbI U 00001eHus U3
HabJTI0/IeHUH, JOMYIIeHbI OITMOKY TPU UX U3/I0KEeHUU

JOTyIleHbl OIMMOKM ¥ HETOYHOCTH B WCIIOMb30BAaHUM HAyUHOW TEePMHHOJIOTHH,
onpejie/ieHe MOHITUM

TpaBU/IbHble W YeTKHe OTBeTbl Ha BOIPOCHl HABOZJSALLErO0 W KOHKDPETH3UPYIOLero
xapakTepa (Mo3ULKs KPUTHK)

OTtmeTKa «2»

OCHOBHOe cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI Ha BOMNPOChI HABOSALLIET0 U KOHKPeTU3UPYIOLL[ero Xapakrepa
JIOTyIeHbl TpyOble OIMMOKM B OIpeje/leHUd TIOHATHM, TP MCIIOb30BaHUH
TePMUHOJIOTUM.

Tema 3.5. J/IeKTpOMarHMTHasA UHAYKIMS.
Y crabiii onipoc (YO)

1. B uém 3ak/rouaeTcsi CyUHOCTD SIBJIEHUS 3/IEKTPOMarHiTHOU UHAYKLUN?

2. KeM OTKpbITO siBieHue? I'0f OTKPbITUSA?

1. Kakue ycioBusi HeO6XOIUMBI /IJIsi CyIlleCTBOBAHUS SIBJIEHUS 3JIEKTPOMAarHUTHOM
WHAYKLNA?



3aKOH 3/IeKTPOMarHUTHOU UHAYKLIAU

YTo sBASETCSA UCTOUHUKOM WUHAYKLIMOHHOTO 3JIEKTPUUECKOrO OIS ?

Perienue 3ajauu (13 yrcsia o6si3aTeIbHbIX)

[ToHATHEe UHAYKLMOHHOTO 3/IEKTPAYECKOT0 TTI0JIst

Ero oT/mmune OT CTaLMOHAPHOIO 3JIEKTPUUECKOT 0

KTO BBIZIBUHYJI TUIIOTE3y ero BO3HUKHOBEHUS?

HaripaBiieHre WHIYKIIMOHHOTO 3J/IEKTPUUECKOTO TMOJIA TI0 OTHOLIEHUI K
HarpaB/IeHUK0 BUXPEBOI0 MAarHUTHOTO TOJIA TIPU €ro HapaCTaHWW WA
yObIBaHUM (CZie/1aTh YePTEK)

5. 3/1C UHAYKLMH B IBWKYLMXCS B MAarHUTHOM I10JIe TTIPOBOJJHHAKAX

PO Eo U A

Koutponmupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kpurepuu oLieHKU:

OTtMmeTKa «5»

TIOJTHO PaCKPbITO COJIepyKaHue MaTepuasa

YeTKO W TMPaBW/IbHO [aHbI OIpejie/ieHUs1 U PacKpPbITO COZlep)KaHWe MOHSITUM, BEPHO
WCII0J/Ib30BaHbl HAYYHbIE TEPMUHBI

JUIsT I0Ka3aTe/bCTBa MCTIO/b30BaHbl pa3/MUHble YMeHWs], BBIBOZABI M3 HaO/IOZeHHMH,
OITbITOB

OTBET CaMOCTOSITe/TbHBIN, NCIT0/Ib30BaHbI paHee TIPUOOpeTeHHbIe 3HAHMUSI.

OtMmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasa

B OCHOBHOM TMPAaBU/BHO [laHbl OfpejeneHus TOHSTAW M UCI0J/Ib30BaHbl HayuHble
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIN

omnpefieJieHUs] TIOHATUM  HEMOJIHble, [OMYyLIeHbl He3HAauWuTe/IbHble HapYILeHUs
T1I0C/Ie/IOBaTeIbHOCTH W3J/I0KEeHUsI, HeOOJIbIlIe HEeTOUHOCTH TPH WCITO/Ib30BAHUU
Hay4YHbIX TEPMHUHOB W/M B BbIBO/IaX M 0000111eHHsIX

NpaBWIbHble U UeTKHWe OTBeThbl Ha BOMPOCHI yTOUHSIIOIEr0 XapakTepa (TO3WLUs
TTOHMMAFOIITUHA)

OtmeTKa «3»

YCBOEHO OCHOBHOE COjiep>KaHue yueOHOro MaTepuasa, HO H3J/I0’KeHO (parMeHTapHO,
He BCer/ia Mocae0BaTe/IbHO

ornpe/ie/ieHUs TOHSITHUN HeJJOCTaTOYHO UeTKHe

He WCMO/b30BaHbl B KauecTBe [j0Ka3aTelbCTBA BLIBOAbI U 00001eHUsT U3
Ha0JTI0/IeHUM, JOTTYIIeHbI OIITMOKH TTPU WX U3/I0KEeHUH

JOTTyIleHbl OIMMOKM ¥ HETOYHOCTH B WCIIOMb30BAaHUM HAyUHOW TEePMHHOJIOTHH,
omnpe/ie/ieHe MOHITUMN

NpaBWIbHble M UYeTKWEe OTBeThl Ha BOIMPOCHI HABO/SIIEr0 U KOHKPETHU3UPYIOIEro
xapakTepa (MO3UL1sI KPUTHK)

OTtMmeTKa «2»



OCHOBHOE CO/iep)KaHue yueOHOro MaTepuasia He pacKphbITO
He JIaHbl OTBEThI HAa BOMIPOCHI HABOZSILIEr0 U KOHKPETU3HPYIOLIEro Xapakrepa

JOMYIIEHBI

rpybbie OIMOKM B OIpefie/ieHUH TIOHSATHH, TpPU HCTOJb30BaHUU

TEPMHWHOJIOTUH.

TectupoBanmue (T)

I BapuanrT.

Al. HAYKIMOHHBIM TOK — 3TO HarpaB/eHHOe IBM)KEHUE:
1) 3apsbKeHHBIX YacCTHLl, 10 CBOUM JIeCTBUSIM B TIPUHLMIIe He OT/IMYAeTCs

OT 3/7IeKTPUUECKOr0 TOKa, TMPOSIB/SIETCS] 3@ CUET CUJT He3JIeKTPUUeCKOro
TIPOUCXOXK/IeHUS

2) HeWTpa/ibHBbIX YacTHll, MO CBOUM [IeMCTBUSIM B MPUHLUAMNE He
OT/IMYAEeTCSI OT 3/IeKTPUYECKOTO TOKa, IIPOSB/ASeTCS 3a CYeT CUjl
3JIEKTPUYECKOr0 TIPOUCXOK/IeHUS
3) 3apsoKeHHbIX YacTUll, MO0 CBOUM [IeWCTBUSIM OT/JWYAeTCs OT
3JIEKTPAUUYECKOrO0 TOKa, TPOSB/ISETCS 3a CYET CU/ He3JeKTPUYeCKOro
TIPOUCXOK/IeHUSI

4) HeUTpa/IbHBIX YaCTHIL], TI0 CBOUM JIeMCTBUSIM B TIPUHLIUIIE OT/IMUAETCS
OT 3JIEKTPUUECKOIO0 TOKa, TPOSIB/SIETCS 3a CUeT CUI 3JIeKTPUYECKOTO
TIPOUCXOXK/IeHUS

A2. MarauT BBOJUTCS B a/llOMUHMEBOE KOJIbLIO TaK, KakK II0Ka3aHO Ha pPUCYHKe.
HamnpaBieHue TOKa B KOJIblle YKa3aHO CTpesiKov. Kakum Io/1t0cOM MarHUT BBOAUWTCS B

KOJIbLIO?

lf.
U
-

1) monoXuTebHBIM
2) oTpuLaTe/IbHbIM
3) ceBepHbIM

4) 10KHBIM

A3. Tpu o/iHaKOBbIe KaTyIIKK BKJIOUEHBI M10C/Ie/I0BaTe/TbHO B 3/IEKTPUUECKYIO 11ellh
TIOCTOSTHHOTO TOKa. KaTyiika 1 6e3 cep/ieuHrKa, B KaTyIlke 2 Cep/leYHUK U3 KobabTa,
B Karylike 3 cCepJeyHMK M3 TpaHC(opmaTOpHOM cTanu. B Kakoii U3 KaTyllek
WHAYKLIWS MarHATHOTO TIoyig OyJeT HauMeHbInel? (MarHuTHas TIPOHHUI[AeMOCTh
BO3/lyXa paBHa 1, kobanbTa — 175, TpancdopmaropHoii cramu — 8000.)



4) BO BCEX KATYIIKdX OAWHAKOBA

A4, TIpsimoli MpoBOAHUK AMHOM 80 CM ABMKETCS B MarHUTHOM I10Jie CO CKOPOCTBIO
36 km/u niog, yryioM 30° K BEKTOPY MarHUTHOM MHAYKUWU. B TIpOBOJHUKE BO3HUKAET
O/C 5 mB. Uemy paBHa MarHuTHast UHAYKLUA?

1) 3mTn

2) 0,8 KTn

3) 2,5mTn

4) 1,25 mTn

B1. K karyuike ¢ MHAYKTUBHOCTBIO L = 0,25 I'H mpujioyKeHa NOCTOSHHasi pa3sHOCTb
rioteHaioB Ag 10 B. Ha ckoJibKO BO3pacTeT CW/ia TOKa B KaTyllke 3a Bpemsi At 1 ¢?
(CompoTuB/ieHHeM KaTyIlKU TipeHeOpeus) (orjeHrBaeTcs 2 6.)

C1. IIpoBogHuK Maccoi m = 1 Kr u gajuvHou [ = 1 M TioziBellleH TpU MOMOIU ABYX
O/IMHAKOBBIX MeTa//InUeCKuX TPY>KUH >KecTKoCThbto k 100 H/M kakzas. IIpoBoaHUK
HaXOJUTCd B OJHOPOJHOM MAarHWTHOM MoJie, MHAYKUUA Kotoporo B = 100 Ti u
TeprieHMKYJ/IApHa TJIOCKOCTH, B KOTOPOU JieXaT IIPOBOJHUK W TIPY>XWUHBL (CM.
PUCYHOK.)

[TpOBOJHMK CMECTWIX B BEpPTHMKA/JbHOM IJIOCKOCTH OT TOJIOKEHHS PaBHOBECHUSI U
ornyctuid. OnpefieuTe mepuo/, KosiebaHWi MPOBO/IHMKA, €C/Id K BEPXHUM KOHILIaM
MIPY>KMH TIpUcoeuHeH KoHZeHcaTop eMKocTbio C = 100 Mr®. (ComnpoTuBIeHHEM
TIPOBO/THHKA U TIPY>KUH TpeHeOpeus) (orieHuBaeTcs 3 6.)

II BapuaHnT.

Al. C romMonjpt0 Kakoro OribITa MOXXHO I0Ka3aTb BO3HUKHOBEHUE WHIYKLIMOHHOI'O
TOKa"?
1) NpOBOAHUWK, KOHLIbI KOTOPOTO MPUCOENVWHEHbI K raJbBaHOMETDPY, HaZo
IIOMEeCTUTh B MarHUTHOeE I10J1e
2) TIPOBOJHMK, KOHI[bI KOTOPOTO TPUCOeAWHEHbl K TaJbBaHOMETPY, Hazlo
JIBUTaThb B/I0JIb MarHUTHBIX JTUHUM
3) MarHuUT WM TPOBOJHHUK, KOHI[bI KOTOPOrO TPUCOeAWHEHbl K
raJibBaHOMeTpPy, HaZl0 /[BUraTb TaK, UYTOObI MarHUTHbIe JIMHUU
riepecekaii MpOBOAHUK
4) C TIOMOIIIBIO OIbITa MT0Ka3aTh HEBO3MOXKHO

A2. Korga MeTa/uyIMueCKud CTep)XeHb TMPUCOEJUHUIA K OJHOMY U3 TIOJIFOCOB
HCTOYHHWKA TOKA, TO BOKPYT HETo 00pa30Basioch IoJie:



1) snekTprueckoe U MarHUTHOE

2) MarHuTHOe

3) 3neKTpUuYecKoe

4) Tipu TakOM YyCJIOBUM 10Jie He oOpasyeTcs

A3. THAYKTUBHOCTb YUC/IEHHO PaBHa:

1) MarHMTHOMY TIOTOKY, OXBaTbIBAEMOMY TNPOBOJAHMKOM, €C/IM CWjla TOKa,
TpOTeKarolLLlas 1o NpoBOJHUKY, paBHa 1A

2) cuale TOKa, TIPOTEKArIero I0 MPOBOJHMKY, €CJd MarHUTHBIM TIOTOK,
OXBaThIBaeMbIii IPOBOIHUKOM, paBeH 1 B6

3) MarHMTHOMY TOTOKY, OXBaTbIBAeMOMY TPOBOAHUKOM, MPU U3MEHEHUU CHUJIbI
TokKaHal A3alc

4) cuie TOKa, MPOTEKaroIlero no MpoBOJAHUKY, eC/IM MarHATHAsi UHAYKIMSI pPaBHA
1Tn

A4. Yemy paBHa J/IC camMOMHAYKLIMKA B KaTyllKe C MHAYKTUBHOCTHIO 0,4 I'H mpu
pPaBHOMEPHOM yMeHbllIeHu cuiibl ToKa ¢ 15 1o 10 A 3a 0,2 ¢?

10

2) 10B

3) 50B

4) 0,4B

B1. Katymka ¢ conporuBiedeM R= 20 OM ¥ WHAYKTUBHOCTBHIO L = 1072 TH
HaxOJUTCS B TepeMeHHOM MarHuTHoMm moJje. Korpga co3gaBaembli 3THM  TOJIEM
MAarHATHBIH TIOTOK yBeuunBaercst Ha A® = 10° B6, cuia ToKa B KaTyIlIKe BO3pacTaer
AI = 0,05 A. Kakoii 3apsiJ IpOXOAUT 3a 3TO BpeMs 10 KaTtyiike? (orjeHuBaetcs 2 6.)

C1. Ha HenpoBoJgsileM K/uWHe C yr70M HakjioHa o = 30° mapasienibHO peOpy K/vMHa
JIeXKUT TOHKUW MPOBOJHUK Macco m = 5 T u anvHou | = 10 cM. KoH1ibl TIpOBOAHUKA
COelMHEHbl C HEMOJABWXHBIMA CTOMKAMU [BYMs OJWHAKOBBIMH TPY’KWHaMH
»kecTKOCThIO k = 0,2 H/M Tak, Kak 1oKa3aHO Ha PUCYHKe.

F + U=
7

o

K k/ieMMmaM CTOeK MOJBOJAT MNOCTOsSHHOe HampsbkeHwe U= 4 B. Onpepgenute
MaKCHMMaJ/iIbHOe Y/J/IMHEeHWe MPY)KWHbI, eCTM B MPOCTPAaHCTBE CO3[aTh OJHOPOJHOE
MarHutHoe mnoJsie ¢ uHAykoued B = 0,1 Tna, HampaB/ieHHOe BepPTUKA/JbHO BBEpX.



(KoappuupeHt TpeHWss MNpPOBOJAHMKA O IUIOCKOCTb kKimHa P = 0,1, ero
conpoTtuBnenue R = 20 Om. ConpoTUB/IeHWe TIPYKMH He YUYUTHIBaTh) (OLeHMBaeTCs 3

6.)

Kontponvpyemslie komreteHuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kiouu K Tectam:
BapuaHT 1

Ne Bonpoca Al | A2 A3 A4 | B1 Cl1

INpaBunbHbiiorBer |1 |3 |1 |4 |Hal0A |0,63c

BapuaHnr 2

Ne Bonpoca Al | A2 | A3 A4 | B1 Cl1

IlpaBunbHbiii oTBeT (2 |3 |3 |2 |25:10°Kn| 11 cm

Kputepuu orjeHKuU:

— «2» BbICTaB/IsIeTCs 0byyJaroieMycs, eciv Habpasn meHee 3 6asioB;
— «3» BbICTaBIsgeTCs obyuaroiemycs, 3a 4 6ania;

— «4» BbICTaBIsIETCS 00yUaroemMycs, 3a 6-5 6anos;

— «5» BbICTaBIsAeTCs 0OyuaroiemMycs, 3a 6osiee 7 GasoB.

3agaHus /1A CaMOCTOSATe/IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/Iaf0B, COOOIEHUIT)

1) fIBneHue 31€KTPOMarHUTHOW UHYKLIUH.

2) MarHuTHbIM MOTOK.

3) 3aKOoH 3/IeKTPOMarHuTHOW UHIYKLMH.

4) TIpaBuso JleHua.

5) BuxpeBoe 3/eKTprUyeCcKoe MoJie.

6) 3/C uHAYKLWY B IBWXKYLLMUXCS MPOBOJHUKAX.
7) SIBneHve CaMOWHAYKIUU.

8) VHOYyKTHUBHOCTD.

9) DHeprusi MarHUTHOTO MOJIS TOKaA.

10) B3anMOCBs3b 3/1eKTPUUECKUX U MarHUTHBIX TTOJIeN.
11) O/1eKTPOMarHuTHOe T10J1e.

12) MarnuTHas MpOHULIAeMOCTb.

13) Hua-, mapa- u (heppoOMarHeTUKU.

Kontposinpyemeie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;

Kputepuu orjeHKuU:
OtmeTKa «5»



TIO/THO PacKpbITO COZlep’KaHue MaTepuasa
YeTKO U MPABUIBHO JlaHbl OMpe/ieJieHUs U PacKphITO COZiep>KaHue TIOHSATUM, BEPHO
HCTI0/Tb30BaHbl HayUHbIe TePMUHbI

JJIsI I0Ka3aTebCTBa MCTIOMb30BaHbl pa3/iMUHble YMeHUs], BBIBOZABI M3 Hab/rOZeHUH,
OMbITOB

OTBET CaMOCTOSITe/IbHBIM, MCITI0/Ib30BaHbl paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepyKaHue MaTepHasa

B OCHOBHOM TMpaBW/IBHO [laHbl OMpeJeseHus TOHSATAW M UCI0J/Ib30BaHbl HayuHbIe
TePMUHBI.

OTBET CaMOCTOSITe/IbHBIN

orpejie/ieHUs] TIOHATUM HeTOJHbIe, [OMyllleHbl He3HauuTe/ibHble HapyIleHUs
TI0C/IeJOBAaTeIbHOCTA HM3J/IOKeHMsI, HeOOJIbIIe HEeTOUHOCTH IIPH HCII0b30BaHUU
HayUYHBIX TEDMHUHOB WK B BBIBOZAaX U 0000ITIeHHUSIX

NpaBWIbHbIe U UYeTKHWe OTBeThbl Ha BOMPOCHI YTOUHSIIOILEr0 XapakTepa (MO3WLUs
TTIOHMMAIOIITUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE COjiep>KaHue yueOHOro Marepuasa, HO W3J/I0’KeHO ()parMeHTapHO,
He BCer/ia rocaeoBaTe/IbHO

orpejiesieHNs OHATUM HeJOCTaTOYHO YeTKHe

He WCMO/b30BaHbl B KayecTBe [i0Ka3aTeJbCTBA BbIBOAbI U 00001eHus U3
HabJTI0/IeHUH, JOMYIIeHbI OITMOKY TPU UX U3/I0KEeHUU

JOTyIleHbl OIMMOKM ¥ HETOYHOCTH B WCIIOMb30BAaHUM HAyUHOW TEePMHHOJIOTHH,
onpejie/ieHe MOHITUM

TpaBU/IbHble W YeTKHe OTBeTbl Ha BOIPOCHl HABOZJSALLErO0 W KOHKDPETH3UPYIOLero
xapakTepa (Mo3ULKs KPUTHK)

OTtMmeTKa «2»
OCHOBHOe cojiepykaHHe yueOHOro MaTepuasia He pacKphITO
He JlaHbl OTBEThI Ha BOMNPOChI HABOSALLIET0 U KOHKPeTU3UPYIOLL[ero Xapakrepa

AOIYIEHBI FPY6I>IE OLIUOKU B ornpeaeja1eHnmn HOHHTHﬁ, IMpn  HCII0J/Ib30BAHUU
TEPMHWHOJIOINHA.

KonTposbHasi padora Ne 3
I1o pa3peny «J/1eKTpojUHaAMHUKa»

Bapuaum 1



1. OnpesemuTh CUTy, C KOTOPOU OJHOPOJHOE MarHUTHOE T0J1e JeMCTBYeT Ha
TIPOBOJHMK /IMHOM 30 CM, pacIio/IoXKeHHbIH o/ yriioM 45° K BeKTOPY MarHUTHOM
WHAYKOUHU, eciii cuia Toka B HeM 500 MA. MarauTtHas uHaykius cocrasiset 0,5 Ti.

2. [IpoBoIHUK C TOKOM 7A HaXOAUTCS B MarHATHOM Tio/ie ¢ uHAyKuyen 10 To.
OnpenenuTs AVMHY TIPOBOJHUKA, €CJIM MarHUTHOE MO0JIe IeMCTBYeT Ha HEero C CUIon
25H nieprieHAUKYJIIPHO IMPOBOJHUKY.

3. IIpoBoanuK amvHOM 30 cM ¢ cuior Toka 50 A HaXOAUTCS B OJHOPOTHOM
MarHUTHOM T10/1e ¢ uHAyKuued 60 MT/1 neprieHAuKYyIpHO 1osT0. Kakyro paboTy
COBEPLLIWT UCTOUHHMK TOKA, eC/IM MPOBOJHUK IepeMecTuTcs Ha 30 cM BJ0JIb

X x X ﬁ?‘ HarpaB/ieHusl JIMHWY JelCTBUs CU/bl Amrepa?

X X __ X X .
4. Kakoii jo/kHa OBbITh CH/la TOKa, UTOOBI B KaTyIIKe
%  x™’x  x WHAYKTUBHOCTBIO 0,5 ['H 9HEprust MarHUTHOro 1osis Obuia 100 JIk?
—3=
v

x X X x9.lloka3aTb HaripaB/ieHre cuibl JIopeHiia.

Bapuanm 2
1. OnpenenuThb CUTY, C KOTOPOW OJJHOPOAHOE MarHUTHOe T10/ie [IeMCTBYeT Ha
TIPOBOJHUK IyTUHOM 40 CM, PacIiosioyKeHHbIH 1o yrioM 45° K BeKTOPY MarHUTHOM
VHYKLWU, ec/ii cvjia ToKa B Hem 400 MA. MaruuTtHas uHAykuus cocrassiet 0,5 To.

2. [IpoBOAHUK C TOKOM 3A HaxXOAUTCS B MarHUTHOM TioJie C uHAyKiuen 12 T
OrnpezesuTh AJIMHY IPOBOJHUKA, €C/TM MarHUTHOE T10J1e [IEMCTBYET Ha Hero C CUJIoN
40H v neprnieHVKY/ISIPHO IIPOBOJHUKY.

3. [IpoBognuk aymvHOM 40cm ¢ cusior Toka 50 A HaXOAUTCA B OAHOPOJIHOM
MarHuTHOM T11o71e ¢ uHAyKuuen 50 MTy1. Kakyto paboTy COBepIIUT HCTOUHMK TOKa,
eC/I IPOBOJHUK TepeMeCTUTCs Ha 40 CM BZ0J/1b HanpaB/IeHUs JIMHUU 1eUCTBUS CUJIbI
e = & _® Awmnepa?

— 3=
] ] 1":I‘- ]
4. Kakoit o/KHa ObITh MHYKTUBHOCTb KAaTYIIIKH, UTOOBI TIPU CUJIE
s =™"e o TOKaBHeil2 A 5Heprus MarHMTHOIO I0JIs paBHsAaCh 20 Ik?

e = =« »D.Ilokasars HanpaBieHye cuibl JIopeHria.

Bapuanm 3
1. OnpegenuTh CUTy, C KOTOPOM OJHOPOZHOE MarHUTHOE T0Jie [IeCTBYeT Ha
MPOBOJHUK A/IMHOM 30 CM, pacrioIoXKeHHkbIH o/ yriaoMm 45° K BeKTOPY MarHUTHOM
WHAYKLUHU, eciv cuia Toka B HeM 500 MA. MarauTtHas uaaykuaus cocrasisiet 0,5 Ti.

2. [IpoBoiIHUK C TOKOM 7A HaXOAUTCS B MarHUTHOM Tio/ie ¢ uHAyKiyen 10 To.
OrnpenenuTs AIVMHY TIPOBOJHUKA, €C/IM MarHATHOE M0JIe IeMCTBYeT Ha Hero C CUIon
25H mieprieHAUKYJIIPHO MMPOBOJHUKY.



3. [IpoBoanuk gauHou 30 cM ¢ cuiol Toka 50 A HaXOAUTCSI B OAHOPOAHOM
MarHuTHOM T107ie ¢ uHAyKiuen 60 MT/1 nmepneHAUKY/IpHO oo, Kakyto paboTy
COBEpIUUT UCTOYHUK TOKA, eC/Ii MPOBOAHUK nepeMecTUuTcs Ha 30 CM BOJIb

X x X _B,x HaIpaBJ/IeHUs JIMHUHY AeUCTBUS CUBl Amriepa?

X X _X X .
4. Kakoii o/bKHa OBITh CH/la TOKA, YTOOBI B KaTyIIKe
x  x™’x  x WHAYKTUBHOCTBIO 0,5 I'H S5HEprust MarHUTHOTO MOJIs 6buta 100 Ix?
-
v

x ¥ x x5 [loka3ars HaripaB/ieHve cusibl JIopeHta.

Bapuaunm 4
1. OnpesiemuTh CUIy, C KOTOPOU OHOPOJHOE MarHUTHOE T0JIe 1eMCTBYeT Ha
TIPOBOJHMK JTMHOM 40 CM, pacrioIoXKeHHbIH 1o/ yriiom 45°K BeKTOPY MarHUTHOM
WHAYKOUHU, eciv cuia Toka B HeM 400 MA. MarauTtHas uHaykuus cocrasiset 0,5 Ti.

2. [IpoBoiHUK € TOKOM 3A HaXOJUTCS B MarHATHOM T10/1e ¢ MHAyKLuen 12 T
OnpenenuTs AVMHY TIPOBOJHUKA, €CJIM MarHUTHOE M0JIe IeMCTBYeT Ha HEero C CUIOn
40H v neprieHAVIKYy/ISIPHO TIPOBOJHUKY.

3. [IpoBoanuk amvHOM 40cM ¢ cusior Toka 50 A HaXOAUTCS B OAHOPOJAHOM
MarHUTHOM 1oie ¢ uHAyKuuei 50 mTi1. Kakyto paboTy coBepIMT HCTOUHUK TOKa,
eCJ/Iv TPOBOIHUK repemMecTUTCs Ha 40 CM BJ0/Tb HAaMpaB/IeHUs IMHUU I€MCTBUST CUJTbI
. = » _B,.' Awmnepa?

—3=

] ] 1;. ] o
4_. Kakoun AOJDKHa OBITB NMHAYKTHUBHOCTB KATYIIKH, YTOOBI IpH CHJjIe

o TOKa B Hel 2 A SHeprus MarHMTHOIO 10/is paBHAnack 20 [hk?

e« = » »D.Ilokasars HanpaBieHve cuibl JIopeHLia.

Kontposipyemeie komnereHnuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kputepuu orjeHKuU:

- «5» CTaBUTHCA 3a pPabOTYy, BLIMOJHEHHYO TTOJTHOCTHIO 6e3 o1MbOK 1 HeZJoUeTOoB.
- «4» cTaBUTHCS 3a paboTy, BBLITIOTHEHHYIO TIOTHOCTBIO, HO MPU Ha/JIMUMU B Hell He
Gosiee ofHOM rpy0o ¥ OIHOM Herpyboit OMMOKYU M OHOTO HeZioueTa, He Oojiee Tpex
He/I0UeTOoB.
- «3» CTaBUThCS, €C/IU CTY/IeHT MPaBU/IbHO BBITIOJHUI He MeHee 2/3 Bceil paboThl UK
joryctun He 6osiee ofHOW rpy6oil olIMOKKM U ABYX Hel0ueTOB, He Oosiee OHOM
rpyboii ¥ opHoM HerpyOoi ommbku, He Oosee Tpex HerpyoObix OILIMOOK, OAHOM
Herpy0Ooii olIMOKY U TpeX HeJ0ueToB, MPY HaIUunK 4-5 He/J0UeTOoB.
- «2» CTaBUTbHCS, €C/IA YMCJIO OLIMOOK M HeJOUeTOB MPEBBICUIO HOPMY OLIEHKU «3»
WU TIPAaBUJIbHO BBITIOTHEHO MeHee 2/3 Bceii pabOTHI.

Pa3sgen 4. Kone6GaHusa v BOJTHbI



Tema 4.1. Mexanuudeckue K0/1e0aHUA U BOJIHbI
Y crabiii onipoc (YO)

1.ITpuBeauTe MpMephI KoJjie0aTeTbHBIX IBY>KEHHH.

2.Uto Ha3bIBaeTCsl MeXaHUUECKUMH KOieOaHUSIMU?

3. IIpu3Haku KoyiebaTebHOTO JBHKEHMUS.

4. Kakue Kojie0aHUs Ha3bIBalOTCS CBOOOHBIMM?

5.Kakwue crcTembl Ha3bIBatOTCsA KomebaTenbHbIMU? [IprMepsl.

6.UTo Ha3biBaeTCs aMIUIMTYZONW KoJyieOaHW; TiepuofioM KoJiebaHWid; YacTOTOMH
KonebaHuii? B Kakux elMHUIAX U3MepsIeTCs KaXKast U3 3TUX BeJINUMH?

7.Kakasi marematnueckasi 3aBUCMMOCTb CYLIECTBYeT MeXAy MepHhofOM M 4aCTOTOM
KosebaHmii?

8.Kak 3aBuUCSAT yacToTa ¥ mepuo/; CBOOOJHBIX KoebaHW OT AJIMHbI HUTHU?

9.Kakue KosebaHUsI Ha3bIBaIOTCSI COOCTBEHHBIMU?

10.Kakue Kosie6aHUs1 Ha3bIBAIOTCS rapMOHUUeCKUMU? ['padhuk

11.9Y10 Ha3bIBaeTCs MaTeMaTUYeCKUM MasiTHUKOM? [Ipy Kakux yC/JIOBUSIX peasbHbIU
HUTSIHOW MasiTHUK OyJieT coBepilaTh KosiebaHus, O3Kre K TapMOHUUeCKUM?
12.Kakyto BesiurHy Ha3bIBarOT (a3oii KosebaHuii?

13.ITIpuBeauTe TIpUMep KOIeOMIOMIUXCS Te/l B OIMHAKOBLIX (Da3ax, TIPOTHUBOMOIOKHBIX
dazax.

14. Kakue ripeBpalljeHUs1 3HEPTUH, TIPOUCXO/ST TTPU KojiebaHusAx? PUCYHOK.

15. UTo Ha3bIBaIOT BBIHYKJEHHBIMU KOsleOaHUAMU?

16. Kakoe siB/ieHve Ha3bIBalOT pe30HAaHCOM? Y C/I0BYe pe30HaHca.

17.11puBeuTe npUMepsl MeXaHUYeCKOro pe3oHaHca.

18. B Kakux ciyuasix pe30HaHC MOJKeT ObITh TT0/Ie3HBIM, a B KaKUX - BpeHbIM? 19.UT0
HasbIBaeTcsd BoysiHaMu? YUTo Takoe ymnpyruve BO/IHBI? IIpuBefuTe npumep BOJIH, He
OTHOCALLIUXCS K YIIPYTUM BOJIHAM.

20.Kakue BOJIHBI HAa3bIBAXOTCH MPOJOIbHBIMU; MTOTIEPEeYHBIMU?

21.Kakvie BOJIHbI — [IOME€peYyHble WU TPOJOJbHbIE - SIB/ISIIOTCS BOJIHAMM CJIBUTa;
BOJIHAMU CKaTUS U PaCTsKeHUs ?

22.Tlouemy TioTIepeuyHbie BOJIHBI He pacCTPOCTPAHSIOTCA B JKUAKUAX W ra3000pa3HBIX
cpengax”?

23.Yto Ha3biBaeTcs AjUHON Bo/HBI? [1o KakuM (hopmysiaM MOYKHO pacCUMTaTh JJIUHY
BOJIHBI U CKOPOCTb PaclpoOCTpaHeHUs BOJIH?

24. Yto siB/IsIeTCA UCTOYHUKOM 3BYyKa? UTO Ha3bIBatOT 3BYKOM?

25.MexaHuueckue KosiebaHUs, KaKUX YaCTOT Ha3bIBAHOTCS 3BYKOBBIMU U TOUEMY?
26.Kakue kKonebaHyst Ha3bIBalOTCS y/IbTPa3ByYKOBLIMU; UH(GPA3BYKOBBHIMU?

27.4T0 Ha3bIBalOT MY3bIKa/JIbHBIM TOHOM; LIIYMOM?

28.Yewm oripesiesisieTcsi T[POMKOCTb 3ByKa?

29.0T 4ero 3aBUMCUT BbICOTA 3BYKa?

30. 3ByKOBbIe sABIeHHs. UTO Ha3bIBAOT 3XOM? Y C/1I0BHe BOSHUKHOBEHUS 3XO.

31. Onpefenenue pacCTOSTHAM C TIOMOLIBIO 3BYKa.

Kontposinpyembie komneteniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;




Kpurepuu oLieHKU:

OTtMmeTKa «5»

TIOJTHO PaCKPbITO COJlepyKaHue MaTepuasa

YeTKO W MPaBUIBHO JiaHbl OTIpe/ie/IeHUs1 U PaCKPBITO COJ/lepyKaHue TTIOHSITHI, BEPHO
WCI10/Ib30BaHbl HAYYHbIE TEPMUHBI

JUTST JOKa3aTeIbCTBA MCI0/Ib30BaHbl pa3/IMuHble YMEHUSs, BBIBOZBI U3 HaOJTIOJeHUH,
OITbITOB

OTBET CaMOCTOSITe/TbHBIN, NCIT0/Ib30BaHbI paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtMmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasa

B OCHOBHOM MPaBU/ILHO /IaHbI OTIpe/ie/IeHus TIOHATUM U UCTI0J/Ib30BaHbl HAyUYHbIe
TepPMHHBI.

OTBET CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs TOHSITUM HEeTOJ/THbIe, NOMYyIeHbl He3HAUNUTe/IbHbIe HApYIIEeHUs
T10C/1e/JOBaTeTbHOCTU U3/10KeHUs1, HeOO/IbIIIe HeTOUHOCTHU TIPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BbIBO/IaX M 0000111eHHsIX

TpaBWIbHbIEe U UeTKHE OTBEThI Ha BOMPOCH] yTOUHSIOII[Er0 XapakTepa (Mo3uLus
TTOHUMAaFOITUHA)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/lepyKaHre yueOHOTro MaTeprara, HO U3/I0KeHO (hparMeHTapHO,
He BcCer/ia rocaeioBaTeIbHO

orpejeneHUs MOHATUI HeJOCTaTOYHO YeTKHe

He WCII0/Tb30BaHbl B KaUeCTBe /0Ka3aTebCTBa BHIBO/IBI M 000011IeH S 13
Ha0JTI0/IeHUH, JOTTYIIeHbI OIITMOKH TTPU UX U3/I0KEeHUH

JOTTyIIIeHbI OIMOKKY ¥ HETOUHOCTH B UCTI0/Tb30BaHWH HAYUHOM TEPMUHOJIOTHH,
omnpe/iesieHe MIOHITUIN

TpaBU/IbHbIE U YETKHE OTBEThI Ha BOMIPOCHI HABOASILIET0 U KOHKPETU3UPYIOLLEro
xapakTepa (1o3ulysi KpUTUK)

OtmeTKa «2»

OCHOBHOE COjiep>KaHue yueOHOro MaTepuasia He PacKphITO

He JlJaHbl OTBEThI Ha BOMTPOCHI HABO/IAIIEr0 M KOHKPETU3UPYIOIlero XapakTepa
JOTYII[eHbI TPyObIe OIMOKY B OMpe/[e/IeHUH TIOHSTHUM, TIPH MCTI0/Ib30BaHUH
TePMUHOJIOTUM.

TectupoBanue (T)

I BapuaHT.



Al. ®opmyJia A/ BEIYMC/IeHHUS JJIMHBI BO/THBI
C T

aA=T 6)A= € p)A=cT

A2. Teno 3a 2,5 MuHyThbl coBepmaer 120 mosHbIX Kosie0anuid. Omnpepennre
Mepuoj Ko1e0aHui.
a) 1,25¢6)0,8cB) 0,02 C

A3. Cko/sibKO KoJiefaHuil coBepiiuT Tesio 3a 10 ¢ mpu yacrore Kosiedanuid 220
I'm?
a) 22 6) 220 B) 2200

A4. Teso 3a 5 MuHyT coBepinaet 240 kosebanuii. KakoBa uacrora kKosed0aHui?
a) 0,8 I'g

6) 48 T'1y

B) 1200 I'y

A5. B ogHOU M TOH Ke cpeje PacpoCTPAHSIOTCA BO/IHBI ¢ yactoTon 10 I'y u 20
I'u. Y Kakoil BOJTHBI CKOPOCTH 00JibIe?

a) OIMHAKOBBI

6) 20 I'g

B) 10 I'y

A6. Hanpure aivHY 3BYKOBOM BOJIHBI B BOje, ecau eé ckopoctb 1480 m/c, a
yacroTta 740 I'x.

a) 0,5 m

6) 1095200 m

B) 2 M

A7. YacroTa 3ByKa yBesIMuWiach B 5 pa3. Kak M3MeHW/1aCcb CKOPOCTH 3ByKa B
ITOM Xe cpepe?

a) He U3MeHu/1ach

0) yBennuusach B 5 pa3

B) YMEHbIIWIACh B 5 pa3

Bl. YUemy paBHO paccTosiHHe [0 Jieca, eCJd OTPAaKeHHbIA OT Hero 3BYK

BO3BpaTWICA K HMCTOYHHKY cnycra 10 c¢? Ckopocrb 3Byka paBHa 340 m/c.
(onenuBaetcs 26.)

C1. AMmiuTyja KoJiebaHuii rpy3a Ha npykuHe paBHa 10 cv. Ilepuoj Kosiedanuii
2 c. Kakoii nyTh npoiéT rpys 3a 2 c? (onenuBaercs 30.)

IT BapuaHT.



Al. d)opMyJIa AJIA BBIYUC/IEHUA CKOPOCTH PACIIPOCTPAHEHUA BO/THbI
A A

ayv=T g)v= FB)U:?\-T

A2. IIpyxuHa 3a 4 MuHyTbl coBepuiaer 200 moyiHBIX Kosiebanuii. Onpeaenure
Mepuoj Ko1e0aHui.
a)1,2c6)50cB)0,02c

A3. Cko/IbKO KoJiefaHU# COBepIIUT Tesio 3a 15 ¢ mpu yacrore Kosedanuid 300
I'm?
a) 20 6) 4500 B) 0,05

A4. Teso 3a 2 munyThI coBepmiaet 180 Kosre6anmii. KakoBa uacrora Kosiedanuii?
a) 90 I'g

6) 360 I'

B) 1,5T

A5. B ogHOU ¥ TOH XKe cpeje PacpoCTPaHAITCA Bo/HBI ¢ yactoTon 30 I'y u 40
I'y. Y Kako# BOJIHbI CKOPOCTh MeHbIle?

a) OIMHAKOBBI

6) 40 I'g

B) 30 I'g

A6. Havaure 1yiuHy 3BYKOBOH BOJIHBI, eC/iM eé ckopocTh 340 m/c, a uacrota 170
I'n.

a) 0,5 m

0)2 M

B) 57800 m

A7. YacroTa 3ByKa yMeHbUIW/IAaCch B 9 pa3. Kak u3MeHH/1aCch CKOPOCThb 3ByKa B
ITOM Xe cpepe?

a) He U3MeHu/1ach

0) yBennuunsiachk B 9 pa3

B) YMeHbIIWIACh B 9 pa3

Bl. YUemy paBHO paccTosiHHe [0 Jieca, eCJd OTPAaKeHHbIA OT Hero 3BYK
BO3BpPaTWICA K HMCTOYHHKY cmycra 5 ¢? Ckopocrb 3ByKa paBHa 340 wm/c.

(onenuBaetcs 26.)

C1. AMniMTyja Kosie6aHuM rpy3a Ha npyxuHe paBHa 7 cMm. Ilepuop Kosie6anmii 3
c. Kakoii nyThb npoiiiét rpy3 3a 3 c? (oneHuBaercs 30.)

Kontponvpyemslie komreteHuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kinwouu K TectramMm:




BapuaHT 1

Ne Bompoca Al | A2 A3| A4 A5/ A6 | A7 |B1 C1

IlpaBuibHbIOTBeT | B | @ [ B | a | 06 | B | 06 1700 M |40 c™m

BapuaHT 2

Ne Bonpoca Al | A2| A3 | A4 | A5 | A6 | A7 | B1 C1

IlpaBunbHbIiOTBeT | @ | a | 6 | B | B | 06 | B [850M |28 cm

Kputepuu orjeHKuU:

— «2» BBICTaB/IsIeTCS 00yUaroemMycs, eci Habpan MeHee 4 6asoB.;
— «3» BBICTaB/IsIeTCS 00yuaroiieMycs, 3a 6-5 6anos;

— «4» BbICTaB/IsgeTCsA 0OyyaroieMycs, 3a 9-7 6asoB.;

— «5» BrICTaBsAeTCs oOyuatroiiemycs, 3a 6osee 10 6anioB.

3agaHus /1A cCaMOCTOsATe/IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/IAJ0B, COOOIIEHU)

1) KosnebarenbHoe ABM>XeHUE.

2) T'apmoHuueckue KoJjie0aHusl.

3) CeobopHbIe MeXxaHUUECKHe KoieOaHHs.

4) TlpeBpailjeHre SHePTHHY TIPU KOiebaTeTbHOM /IBU>KEeHUH.
5) CBobojgHbIe 3aTyxarolije MexaHudeckue KojiebaHusl.

6) MaremaTHueCKuii MassiTHUK.

7) Ilpy>KUHHbIV MasTHUK.

8) BbIHYXZeHHbIe MexaHHUeCcKHre KojiebaHusl.

9) Pe3oHaHC.

10) ITorepeyHsle ¥ PO/ 0J/IbHBIE BOJIHBI.

11) XapakTepUCTHUKU BOJIHBL.

12) 3BYKOBBIE BOJIHBI.

13) Y1pTpasByK U ero rnpruMeHeHue.

14) Wurtepdepeniius, aAudpakiys 1 Moasipusalivs MexaHuueCKUX BOJH.

Kontposinpyemeie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;




Kpurepuu oLieHKU:

OTtMmeTKa «5»

TIOJTHO PaCKPbITO COJlepyKaHue MaTepuasa

YeTKO W MPaBUIBHO JiaHbl OTIpe/ie/IeHUs1 U PaCKPBITO COJ/lepyKaHue TTIOHSITHI, BEPHO
WCI10/Ib30BaHbl HAYYHbIE TEPMUHBI

JUTST JOKa3aTeIbCTBA MCI0/Ib30BaHbl pa3/IMuHble YMEHUSs, BBIBOZBI U3 HaOJTIOJeHUH,
OITbITOB

OTBET CaMOCTOSITe/TbHBIN, NCIT0/Ib30BaHbI paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtMmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasa

B OCHOBHOM MPaBU/ILHO /IaHbI OTIpe/ie/IeHus TIOHATUM U UCTI0J/Ib30BaHbl HAyUYHbIe
TepPMHHBI.

OTBET CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs TOHSITUM HEeTOJ/THbIe, NOMYyIeHbl He3HAUNUTe/IbHbIe HApYIIEeHUs
T10C/1e/JOBaTeTbHOCTU U3/10KeHUs1, HeOO/IbIIIe HeTOUHOCTHU TIPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BbIBO/IaX M 0000111eHHsIX

TpaBWIbHbIEe U UeTKHE OTBEThI Ha BOMPOCH] yTOUHSIOII[Er0 XapakTepa (Mo3uLus
TTOHUMAaFOITUHA)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/lepyKaHre yueOHOTro MaTeprara, HO U3/I0KeHO (hparMeHTapHO,
He BCer/a Mocae0BaTe/IbHO

omnpe/ie/ieHUs TOHSATHUN HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KAaUeCTBe /l0Ka3aTebCTBa BHIBO/IBI U 000011IeHNs 13
Ha0JTI0/IeHNH, JOTYIIeHbI OIITMOKY TTPU WX U3/I0KEeHUH

JOTTyIIleHbI OITMOKKY ¥ HETOUYHOCTH B MUCTIO/Tb30BaHUN HAYUHOW TePMUHOJIOTHH,
omnpe/ie/ieHe MOHITUMN

TipaBWIbHbIEe U UeTKHE OTBEThI Ha BOMPOCHI HABO/IAILIET0 U KOHKPETU3UPYIOILero
xapakTepa (MO3UL1sI KPUTHK)

OTtmeTKa «2»

OCHOBHO€ Cojiep>KaHue yueOHOTro MaTepuasia He PacKphITO

He JlaHbl OTBETHI HAa BONIPOCHI HABO/SLLIET0 U KOHKPETU3UPYIOLL[ero Xapakrepa
JOMyIIeHbI TPyOble OIMOKY B OMpe/ie/IeH|H TIOHSTUM, TIPH MUCTI0/Ib30BaHUH
TePMUHOJIOTUM.

Tema 4.2. J/IeKTPOMarHUTHbIE KO/Ie0aHUSI U BOJTHBI
Y cTHbiN onipoc (YO)
1. 3 Kakux 237eMeHTOB COCTOMT KoJjiebaTe/NbHBIM KOHTYpP? Moryt ju

BO3HUKHYTh KOje0aHUs B KOHTYype, COZep>kKallleM KOHeHCATOp W pe3UCTop?
VH/IYKTUBHOCTh U PEe3UCTOP?



2. Kakve ¢Qusnueckre BeJUUYMHBI HW3MEHSAIOTCS TpPU  KOlebaHUAX B
KoJsiebaTe/lbHOM KOHType?

3. Yem oTiuyaroTca KojiebaHUS — 2/IEKTPUYECKOTO 3apsila M TOKa B
KosiebaTesibHOM KOHType? Kak 1o rpaduky u3MeHeHHUs 3apsijia CO BpeMeHeM
MOCTPOUTH rpauK 3aBUCUMOCTH CUJIbI TOKA OT BpeMeHU?

4. OT uero 3aBUCUT Tepuof KosiebaHuii B KOHType? MoykeT /1M Tiepuof,
Kojie0aHWM B KOHTYpe OCTaBaTbCsS TOCTOSTHHBIM TIDU W3MeHEeHWH WHIYKTUB-
HOCTU U €eMKOCTHU?

S. Kak u3MeHMTCs Tmepuwos KojebaTenbHOrO KOHTypa, €eC/Jd YBeJIUUYUTh
YKCJI0O BUTKOB KaTyIIKU? BHECTU B KaTYILIKY JKeJIe3HbIM CepJeuHuK?
6. Kakue ripeBpailleHUs1 SHEPTUH MPOUCXOJAT B KosiebaTeslbHOM KOHTYpe? I'ae

cocpe/loTOUeHa YHeprusi Mpu CBOOOAHBIX KosiebaHUSX B KOHType uepe3 1/8,
1/4, 1/2 nepuopa mocie Havassa pa3psagKu KOHAeHcaTopa?

7. Moryr au ObiTh CBOOOJHBIe KojebOaHUSI B peajibHOM KOHTYype
He3aTyXarolUMu?
8. YeM OT/IHMUAKOTCS APYT OT Apyra cBOOO/HbIe KojiebaHUsl B IBYX KOHTYypax C

O/INHAKOBBIMHM TlapaMeTpaMH, eC/JiM MX KOHJeHCaTOpbl ObLIM 3apsi>KeHbl OT
6atapeit ¢ pa3HpiMu I/ C?

9. Kak peucTBylOljee 3HaueHWe CWIbl TOKa (HamnpsykeHWs) CBA3aHO C
aMIUIUTYAHbIM 3HaueHueM? Kakoe 3HaueHMe CH/IbI TOKa W HaMOpSOKEHUs
HW3Meps0T aMIlepMeTpPbl ¥ BOJIbTMETPHI B LieIU [IepeMeHHOr0 ToKa?

10. Ha karTylikKy TrojgaeTcsi OAWHAKOBOEe HampshykeHue — CHauvajla OT CeTH
TOCTOSITHHOT'0, a 3aTeM MepeMeHHOro TOKa. B KakoM c/iyyae OHa HarpeBaeTcCs
cu/ibHee?

11. Tlouemy B 1enu, cofepykailleld KOHAEHCATOpP, MOXeT MpPOTeKaTb TOJIbKO
riepeMeHHbIN TOK?

12.  lonmycTUMO /14 B Ljellb NepeMeHHOI0 TOKa HamnpsbkeHuem 220 B BKJIHOUUTH
KOHZIeHCaTOop, TTpo0oitHOe HampsibkeHHe KoToporo 250 B?

13. Tlouemy B paMKe, paBHOMEDHO Bpallawllencsi B MAarHUTHOM TIOJie,
Bo3HuMKaeT JJIC? UYem o0T/MYalOTCAd [IPOMBILIJIEHHbIe TeHepaTopbl OT
MPOCTeUIlIer MOJe/u-PaMKH, Bpalarol[ercss B MarHUTHOM I1oJie?

14. Kakum o6pa3oM MOydarOT CTaHJAapTHYI0 UacTOTy TepeMeHHOTO TOKa TpHu
Me/I/IeHHOM BpallleHUHd paMKu?

15. [Ins yero caykuT TpaHcopmaTtop? Kakue ero ocHoBHble yacTu? Kakos
TIPUHIIMN el CTBUS TpaHcdopMmaTopa?

16. Kakum obpa3om TpoOU3BOAAT MpeoOpa3oBaHUs HaIpsDKeHUS W CHJIBI TOKA B
I[ersIX TepeMeHHOTo Toka? MOXXHO /M COBepIlaTh Takhe IpeoOpa30BaHUsS B
LIeTIsiX MOCTOSIHHOIO TOKa?

17. UeM oT/aMuaeTCs XOJOCTOM peXum TpaHcpopmatopa oT pabouero? Kak
OCYLLeCTBJISIETCS PEXXUM Harpy3Ku?

18. Kak cBsizaHbl MeXAy C000¥ BeqMUMHBI TOKOB W HampsbKeHHH B 0OMOTKax
TpaHchopmaTopa?

19. 3a cuer uyero B TpaHchopMaTope MPOUCXOAUT TOTEPsT IHEPruu Tipe-
obpasyemoro Toka? KakoBsl myTu noBbitienrss KI1/] TpancdopmaTtopa?



20. Tlouemy [jnsi Tiepefauu 37eKTPUUECKON SHEpPrUM Ha OOJiblliie pacCTOSHUS
WCMO0JIb3yeTcsl MepeMeHHbIM TOK? Ilouemy mnpu mnepejaue 3J/IeKTPO3HEpPryUU
WCMO0JIb3YIOT BBICOKOE HarpsiKeHue?

Kontposimpyemeie komnereHnuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kputepuu orjeHKuU:

OtmeTKa «5»

TI0JIHO PACKPBITO COZeprKaHue MaTepuasa

YEeTKO Y TPaBWIbHO [lJaHbl OMIpe/ieJIeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BePHO
WICII0/Ib30BaHbl HAyYHbIe TePMUHBI

JJ1sT J0Ka3aTeIbCTBA MCI0/Ib30BaHbl pa3/iMuHble YMeHUsI, BbIBOZbI U3 HaO/TI0jeHUH,
OTILITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTka «4»

PacKpbITO OCHOBHOE COJiepyKaHre MaTepuasa

B OCHOBHOM MPaBUJ/IBHO JaHbI OTIpe/ie/IeHus IOHATUU U UCTI0/Ib30BaHbl HAyUYHbIE
T€PMUHBI.

OTBET CaMOCTOSITe/IbHbIN

orpejeneHus MOHATUW HEO/HbIe, AOMYyIeHbl He3HaUUTe/TbHbIe HapyIIeHUs
TI0C/IeIoBaTeTbHOCTH U3/I0XKeHs], HeOO/IbIlie HeTOYHOCTH TIPY MCTI0/Ib30BaHUHN
HayUYHBIX TEDMHUHOB WK B BBIBOZAX U 0000II|eHUsIX

TIpaBUIbHbBIE U YETKHE OTBEThI HAa BOMPOCHI yTOUHSIOLLEr0 XapakTepa (Mo3uLys
TTIOHVMMAFIOIIUH)

OtmeTka «3»

YCBOEHO OCHOBHOE COZlep>KaHue yueOHOro mMatepuarsa, HO M3/10)keHO (pparMeHTapHO,
He BCer/a Ioc/ae0BaTe/IbHO

orpezesieHUs MIOHATUNA HeJOCTaTOYHO YeTKHe

He WCI0JTb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011jeHUs 13
HabJ/Tt0/IeHUi, JOMyIIeHbl OIIMOKU MPU UX U3/0XKeHUU

JIOMy1eHbl OLIMOKY M HETOYHOCTH B UCIO/Ib30BAaHWM HAYYHOUM TePMUHOJIOTHH,
onpezieneHye MOHSATUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOIIPOCHI HABOAAILEr0 U KOHKPETU3UPYIOLLero
xapakTepa (IO3ULMs KPUTHK)

OTMeTKa «2»

OCHOBHOE cojiepykaHue yueOHOro MaTepuasia He pacKpbITO

He JIaHbl OTBETHI Ha BONPOCHI HABO/SILEr0 U KOHKPETU3UPYIOIIero XapakTepa
JOTTyIIleHbI TPyObie OLIMOKY B OTIpe/ie/IeHUH ITOHSTHH, TIPU UCITO/Ib30BaHUU
TePMUHOJIOTUM.

TectupoBanue (T)



I BapuanrT.

Al. DjieKTpOMarHUuTHbIEe BOJTHbI MOTYT PaCIipOCTPAHAThCS

1) TONMBKO B BaKyyMe CO CKOPOCTBIO CBeTa

2) TONBKO B BellleCTBe C JIF0OBIMU CKOPOCTSMU

3) B BaKyyMe U B BellleCTBe CO CKOPOCTBIO CBeTa

4) B BaKyyMe U B Bell[eCTBe CO CKOPOCTSIMH, OOJIBIIIMMU CKOPOCTH CBeTa

A2, [leprog, 5/1eKTPOMarHUTHOU BOJIHBI paBeH 1 MKC. [I/IiHa 3/1eKTpPOMarHUTHOU
BOJIHBI paBHa

1) 300 Mxkm

2) 300 Mmm

3) 300 m

4) 300 km

A3. YacToTa 3/1eKTpOMAarHUTHOM BOJIHLI HH(PaKpacHoro usaydenus 2-10" I,
[Tepuo/, KonebaHMii 3TOM BOJIHBI paBeH

1) 5-10"% ¢

2)2:10" ¢

3) 0,5-10" ¢

4)2-10" ¢

A4. BHyTpHY KOH/leHcaTopa C03/aeTcs
1) HeogHOPOAHOE MarHUTHOE T0JIe

2) OIHOPOJIHOE 3JIEKTPUYECKOe T10J1e
3) oAHOpPOZIHOE MarHUTHOE TMoJie

4) HeOAHOPO/IHOE 3JIEKTPUUEeCKOe ToJIe

Ab5. B kosebaTebHOM KOHTYpe MepruoJnYeCcKy U3MeHSFOTCS
1) cuna Toka B pe3ucTope

2) 3apsif, KaTyLIKU

3) cua ToKa B KOH/ZleHcaTope

4) 3aps[ KOHJeHcaTopa Y Cua TOKa

AG. [Tpu yMeHbIIIeHUU UHAYKTUBHOCTHY KaTYIIIKH, BK/IFOUEHHOM B KojiebaTe/TbHbIN
KOHTYP, Mepuo/j, 3/1eKTPOMarHUTHBIX KosiebaHui

1) He U3mMeHUTCA

2) yMEeHBIIUTCS

3) yBeMuUuTCS

4) MOXeT KakK yBeJTMUUThCST, TAK U YMEHbLLIUTHCS

B1. YcTaHOBUTe COOTBETCTBUE MeXY (PU3NUECKUMU BeJIMUMHaMU 1 (hopMyJiaMu, 110
KOTODBIM OHU OTpeJesitoTCsl.



OU3NYECKASA BEJIMUNHA

A) DHeprus KOHJeHCcaTopa

b) Ilepro 371eKTpOMarHUTHBIX KoJyiebaHMit
D®OPMYIJIA

1) 2nLC

2) q/.C

3) ¢°/-C

4) 2n/LC

5) C[/ ,L.C

I1 BapuaHT.

A1.B 371eKTpOMarHUTHBIX BO/THAX COBEPIIAIOT KoyiebaHus

1) mobble YacTHULIBI CPe/IbI

2) 3apsbKeHHbIe YaCTHL[bI

3) aneKTprUUecKue TOKU

4) HanpsPKEHHOCTD 37IeKTPUUYECKOTO M0/ U UHAYKI[MS MAarHUTHOTO TI0JISI

A2, [1eprog, 5/1eKTPOMarHUTHOM BOJTHBI paBeH 1 MC. [I/iMHa 3/1eKTPOMarHuTHOM
BOJIHBI paBHa

1) 300 Mxkm

2) 300 Mmm

3) 300 m

4) 300 km

A3. Yacrora paguoBo/Hsl 4-10° [Tepro KoeGaHuit 3TOM BOIHLI paBeH
1) 4-10° ¢

2)2,5:10° ¢

3)2,5-10° ¢

1) 4-10° ¢

A4. KoHzieHCcaTop — 3TO YCTPOWCTBO

1) A1 HaKOIIIeHHs 3/IeKTPUUECKHX 3apsi/IoB

2) A1t CO3/laHusI 3/IEKTPUYECKOT0 TOKa

3) AJis U3MepeHUs 3/IeKTPUUeCKUX 3apsi/ioB

4) nns oripefiesieHyst HarpaB/ieHusT 3/IeKTPUUeCKOro ToKa

A5. KonebarenbHbIlt KOHTYD COCTOUT
1) u3 KaTyIlIKY ¥ pe3ucTopa

2) 13 pe3ucTopa U UCTOYHMKA TOKa

3) 13 KaTYIIKA ¥ KOH/IeHCcaTopa

4) u3 pe3ucTopa 1 KOHZEHcaTopa

A6. [Tpu yBenmueHny EMKOCTU KOHZIEHCATOPA, BK/IFOUEHHOTO B KojiebaTeTbHbIH
KOHTYP, ITePHO/], 3/IeKTPOMarHUTHBIX KojiebaHui



1) He u3MeHUTCA

2) yMEHBLIUTCS

3) yBeuuuTCsA

4) MOXKET KaK yBeJTMUUThCS], TAK U YMEHbLLIUTHCS

B1. YcTaHoBUTe COOTBETCTBUE MeXY (PU3NUECKUMU BeJIMUMHaMU U (hopMyJiaMu, 110
KOTOPBIM OHU OTIpeieIsitOTCA.

OU3NYECKASA BEJIMUNHA
A) 3apsig KoHAeHcaTopa

b) OHeprus KaTyku
dOPMYIJIA

1) CU

2) U,LC

3) LF’/,C

4) UVLC

5) LI/

Kontposinpyemsie komneteniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kinwuu K TecramMm:

BapuaHT 1

Ne Bonpoca Al | A2 A3 A4 | A5 | A6 | B1

IMpaBunbebia |3 |3 (1 |2 |4 |2 |B1,A3,b4
OTBeT

BapuaHnTt 2

Ne Bonpoca Al | A2 A3 A4 | A5 | A6 | B1

Ipaunbebid (4 (4 (2 |1 |3 |3 |BLALBS
OTBeT

Kputepuu orjeHKuU:

— «2» BBICTaBJIsIeTCS 00yyYarolemMycsi, ecii Habpas MeHee 2 6asifoB;
— «3» BbICTaBIsgeTcs obyuaroiemycs, 3a 3 6ania;

— «4» BBICTaBJIsAETCS 00yyYarolemMycs, 3a 5-4 6a/ios;

— «5» BoICTaBIsAeTCst obyuaroiemMycs, 3a 6osee 6 6asoB.

3agaHus /1A CaMOCTOATe/IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/Iaf0B, COOOIIEHUIT)

1. CBoboHbIe 3/IeKTPOMarHuTHBIE KOJie0aHUS.



[IpeBpaiijeHre 3Hepryuy B KojiebaTeslbHOM KOHTYDE.

[Teprios CBOOOAHBIX 3/IEKTPUUECKUX KOJIeOaHUH.
MaremaTtrueckoe omnucaHue MPOLeCcCOB B KojiebaTeTbHOM KOHTYpe.
®opmyJsia ToMcoHa.

["eHepaTop He3aTyXarIlKX 3/1eKTPOMarHUTHbLIX KoiebaHui.
BeIHYKXIeHHbIe 3/ieKTpUuecKre KomebaHusl.

ITobpoTHOCTB KOJ1e0aTe/TbHOr0 KOHTYPA.

. EMKOCTHOe ¥ MHIYKTUBHOE CONPOTUBJ/IEHUS TIePEMEHHOTr0 TOKa.
10 AKTUBHOE COTIPOTUBJIEHHE.

11.3akoH Oma A/1s1 371eKTpUUeCKOU 1ieTy epeMeHHOr 0 TOKa.
12.PaboTa 1 MOIIIHOCTh TTEPEMEHHOT'0 TOKa.

13.Pe30HaHC B 3/1eKTPUYECKOU LIeNH.

14.TlepeMeHHBIN TOK.

15.'enepatop repeMeHHOro TOKa.

16.TpancdopmaTopsl.

17.ToKr BBICOKOU YaCTOTHI.

18.ITonyuenue, riepesaua U pacripefie/ieHle 3/1eKTPO3IHEePrUmn.
19.CKopoCTh 3/1eKTPOMarHUTHBIX BOJIH.

20.D/1eKTPOMarHuTHOE TI0J1e Kak 0COObIN BU MaTepPUH.
21.2n1eKTpoOMarHuTHbIe BOJIHbI. CBOMCTBA 3/IEKTPOMAarHUTHBIX BOJH.
22.Bubparop I'epria.

23.OTKpBITEIM KosebaTebHbIN KOHTYP.

24."306petenue paayio A.C. TTomoBbIM.

25.I1oHaTure o paauocsssu. [TpuHumn paguocsssu. IlpumeHeHue
571EKTPOMAarHUTHBIX BOJIH.

©ENDU A WN

Kontposivpyemeie komnerenuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kputepuu oLieHKHU:

OtmeTKa «5»

TIOJTHO PacCKpbITO COZiepyKaHue MaTepuasna

YETKO Y MPaBWIbHO [JaHbl ONIpe/ieJIeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BEPHO
WCI10/Ib30BaHbl HAYYHbIE TEPMUHBI

JI7Is I0Ka3aTeIbCTBAa MCTI0/Ib30BaHbl Pa3/IMUHble YMEeHUSs], BLIBO/IbI U3 HaO/IIOIeHUH,
OMbITOB

OTBeT CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtMeTKa «4»

PacKpbITO OCHOBHOE CO/lep>kKaHre MaTepuasa

B OCHOBHOM MPaBWJILHO [IaHbI OTMpeesieHrs MOHSATAU U UCII0/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIMN

omnpe/ie/ieHUs TOHSITUN HEeTOJ/THbIe, I0MYIeHbl He3HAUNUTe/IbHbIe HapyIIeHUs
T10C/Ie[OBaTeTbHOCTU U3/I0KEeHHSI, HeOOIbIIIMe HETOUHOCTHU TTPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/IM B BbIBO/IaX M 000011IeHHsIX



TIpaBU/IbHBIE U UeTKHEe OTBEThI Ha BOTIPOCHI YTOUHSIOIET0 XapakTepa (Mo3ulLys
TTIOHHMMAIOIITUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/lep>KaHre yueOHOTro MaTeprara, HO U3/I0KeHO (pparMeHTapHO,
He BCer/ia rocaeoBaTe/IbHO

onpe/ie/ieHUsI OHSATHUM HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe Jl0Ka3aTebCTBa BHIBO/IbI U 0000111eHNs 13
HabJTI0/IeHUM, JOTYIIeHbI OIITMOKY TPU UX U3/I0KEeHUH

JOTTyIIleHbI OIMOKY ¥ HETOUYHOCTH B MUCTIO/Ib30BaHUM HAYUHOW TEPMUHOJIOTHH,
onpejie/ieHe MOHITUM

TpaBWIbHbIE U UeTKHE OTBEThI Ha BOMPOCHI HABO/IAILIETO U KOHKPETU3HUPYIOLLIEero
xapakTepa (10o3ULUsi KPUTHUK)

OTtmeTKa «2»

OCHOBHOE cojiepykKaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI HAa BOMPOChI HABO/SLLIEr0 U KOHKPEeTU3UPYIOLL[ero Xapakrepa
JIOTyIIeHbI TPyOble OIMOKY B OMpe/ie/IeHUH MOHSTUM, TIPU UCTI0/Ib30BaHUU
TePMUHOJIOTUM.

KoHTpo/ibHas padora Ne 4
ITo pa3peny «KosiebaHust 1 BOSTHBI»

Bapuanr 1
1. I'py3 maccoii 450 T coBepiliaeT KosiebaHusi Ha MPY’KKUHE >KeCTKOCThIO
0,5 kH/m. Haiitu rieproi, COGCTBEHHYIO M LIMKTMUYECKYH0 YaCTOTy MeXaHUUeCKUX
Kosie0aHMiA.
2. B KonebaTe/lbHOM KOHTYpe 3aBUCMMOCTh CUJIbI TOKA OT BpeMeHHU 3a/laHa
ypasHenueM i=0,5sin10°mtt. HaliTi aMIuIMTyy CU/IbI TOKA, TIEPUOJ, COBCTBEHHYIO U
I[UK/TUYECKYI0 YaCTOTY 3/IeKTPOMarHATHBIX KOyieOaHMiA.
3.Jloaka KayaeTcsi B MOpe Ha BOJIHAX, KOTOPbIe PAaClpPOCTPAHSIOTCS CO CKOPOCTBIO 6
m/c. PaccTosinue Mexay AByMs OmKaliiumMu rpeOHSIMU BOJTH
24 m. KakoBa yacToTa yZ,apoB BOJIH O KOPITYC JIOAKU?
4.VI3MeHeHHe TOKa B aHTeHHe pafiioriepeiaTuvka NPOMCXOUT 110 3aKOHY
i=3cos(1,4*10°). HaiiguTe AIMHY W3/IydaeMOii 3/IeKTPOMarHUTHOM BOJTHEI.
5. [Touemy neTyure MbIILIK JaXke B IOJTHOM TEMHOTE He HaThIKalOTCS Ha MpemnsTCTBHe?

Bapuanr 2



1. InvHa HUTH MaTeMaTHUyeckoro MasaTHHUKa 4 M. HaliTu mepro/, cOOCTBeHHYIO U
I[UK/TAYeCKYI0 YaCTOTy MeXaHUUeCcKuX KosiebaHuli Ha JIyHe, ec/id yCKOpeHHe
cBobogHOro najenus Ha JIyHe pasHo 1,62 m/c’.

2. YpaBHeHHe KonebaHui HarpspkeHus: uMeeT BU u=40cos25mt. Hailtu aMriuty iy
HaTpsDKeHUs1, Tepro/i, COOCTBEHHYIO U L[UK/IMUECKYI0 YaCTOTY 3/7IeKTPOMarHUTHBIX
Kosie0aHMiA.

3. UenoBek, cTosiyii Ha 6epery Mopsi, OTIpeie/ii/I, YTO PACCTOSTHHE MEXIY
CJIeAYIOIIMMU APYT 3a APYroM rpebHsiMu BoH paBHO 8 M. Kpome Toro, oH
TIO/ICUMTAJI, UTO 3a 1 MMH MUMO HeTO ITPOII0 24 BOJHOBBIX I'pebHs1. OmnpeaenuTe
CKOPOCTBb PacripoOCTpPaHeHUs BOJIHBL.

4. I3MeHeHVe TOKa B aHTEHHe pajuornepeaTurka IMPOMCXOAUT T10 3aKOHY

i= 0,3 sin (5,7*10°t). HaliguTe A/IMHY HU3/TydyaeMoii 3/IeKTPOMarHUTHOM BOJIHBIL.

5. MHOrokpartHoe 3X0 MOKHO yC/bIIAaTh B ropax. [louemy?

Kontposinpyemeie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

Kputepuu oLieHKHU:
- «5» cTaBUTBHCS 3a pabOoTY, BHITIOJIHEHHYIO TTOTHOCTHIO 6e3 OITMO0K M HeI0UeTOB.
- «4» cTaBUTBCS 3a pabOoTY, BBHITIOHEHHYIO TIOJTHOCTBIO, HO MPU Ha/JIMUMUA B HEW He
6onee oxHoi rpyboii u ogHOM Herpy6oii ommMOKH ¥ OHOTO HeloueTa, He Gosee Tpex
He/I0ueTOoB.
- «3» CTaBUThCS, €C/TA CTY/IEHT TPABU/ILHO BBITIOJTHUI He MeHee 2/3 Bcell paboThbI UK
Jornyctun He Oosnee ofgHOW rpy0Ooit OMIMOKM U [BYX He/O0ueTOB, He Gosiee OFHOM
rpyboii u ofHoli HerpyOoi ommbku, He Oosiee Tpex HerpyObIX OIIMOOK, OHOM
Herpy0Ooii oIMOKY U Tpex He/[0ueToB, MPU HaJIMUWK 4-5 He/[0UeToB.
- «2» CTaBUTBHCSA, €C/IA YUCJIO OIIMOOK M He[OUeTOB MPEBBICUIO HOPMY OIIEHKH «3»
WU TIPAaBUJILHO BBITIOJIHEHO MeHee 2/3 Bceli pabOTHI.

JIabopaTopHbIe padoThI

JIaGopaTopHas padora Ne 12

N3yuenne padotsl ogHoda3Horo Tpancdopmaropa

Ienp padoThl: yCBOUTH MpakTHUeCKHWe TPUEMbI 1abOpPaTOPHOrO MCC/e[OBaHUs
ofiHO(a3HOro TpaHchopmaTopa MeTO/IOM X0JIOCTOTr0 xo/a (ombIT XX) U KOPOTKOTO
3aMblKaHusl (ombIT K3), CHSITH BHellIHWe XapaKTepUCTUKW TpaHcdopmaropa Ipu
pa3/IMYHbIX TUMAaX Harpy3o0K.

TEOPETUUYECKWE CBEJEHNS U PACUETHBIE ®OPMY/JIbI

1. HABHAYEHUE, YCTPOMCTBO W TIIPUHIOUII [JEVICTBUSA
TPAHC®OPMATOPA

Tpaxcpopmamop 3TO CTaTUYECKWW 3eKTPOMAarHWTHBIM anmnapar, MpeHa-
3HAUeHHbIN [T TIpeoOpa30BaHUsI TI€PEeMEHHOTO TOKAa OJHOTO HarpsbKeHHs B
riepeMeHHbIN TOK JPYroro HamnpsKeHUs TOM >Ke YaCTOTHhI.



TpaHchopMaTopsl HaXOAAT IMPOKOEe MPUMEHeHUe /1S TiepeJjauu U pacripe/ie/ieHust
3/IeKTPUUYECKOW IHEPTUH, JJisi Pa3/IMUHbIX TeXHOJIOTMUYECKUX 1iefied U JJisl TTUTaHUs
pa3/iMuHbIX 1lefled pajiio-, 3MeKTPOHHO-BBIYMC/IUTENBHOM W  TeJIeBU3MOHHOM
arimapaTyphbl, YCTPOWCTB CBsI3M, aBTOMaTUKH, TeJleMeXaHUKH U T. [I.
[IpyHUMN AercTBUS TPaHC(OPMATOPOB OCHOBAH Ha SIBJIEHWM B3aWMHOW WHIYKLIWU,
KOTOPbIU SIB/ISIeTCS C/ie/ICTBMEM 3aKOHA 3/1eKTPOMarHUTHOM UHAYKIMK Papajes:
d g

¢ ’ (1

! _ds
rze e; — 3./1.C. 3/IeKTPOMarHiTHOW UHYKLUKU, P — MarHUTHBIN MOTOK.
[ToToKOM BeKTOpa MarHMTHOW WHAYKIMKW B (MarHUTHBIM TMOTOKOM) 4Yepe3 Masiyto
TIOM[AZIKy dS Ha3bIBaeTCsl CKasisipHasi (hu3nyeckasi BeJIMuMHa, paBHas

d g B dScos BdS (2)
rZie o — yroa Mexxzay Bekropamu B u n - HOPMaJIbIO K IUIoLIaKe ds.



Puc.1. IToToK BeKTOpa MarHUTHOM MHAYKLIWU B uepe3 Masnyto
TIomaaky ds.

[ToToK BeKTOpa MarHUTHOM UHAYKIIMU DB uepe3 MPOU3BO/ILHYIO MTOBEPXHOCTD S
paBeH CyMMe MOTOKOB uepe3 MaJible IJI0I[aIK1, Ha KOTOpble pa3buBaeTcs
Oosbliiasi niowanb.

—_ —

S B BdS (3)

Ha pucynke 1, a) wusobpaxeHa 53/eKTpPOMarHWTHas cxema OZHO(Aa3HOro
AByxobMoTouHOro TpaHcdopmaropa, a Ha pucyHke 1, 6) — ero ycjaoBHOe
rpaduueckoe ob6o3HaueHue.
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PricyHOK 2. — DNeKTpOMarHiTHast cxeMa oIHo(a3HOro AByX0OMOTOUHOTO
TpaHchopmaropa (a) 1 ero ycaoBHoe rpadudeckoe ob6o3HaueHue (0)

TpaHcdhopMaTop COCTOMT U3 ABYX OOMOTOK, TepBHYHOM 1 U BTOPUYUHOM 2,
pa3MelljeHHbIX Ha 3aMKHYTOM (heppOMarHUTHOM MarHUTOIPOBO/ie 3, KOTOPbIWA /s
yYMeHbIIIEHHSI TI0Tepb OT BHUXPeBbIX TOKOB @Pyko HabpaH U3 JIMCTOB
3/1eKTPOTeXHUYeCKor ctanu TomuHor (0,35 1,5) MM, jlerMpoBaHHOM KpeMHHEM.
MarHuTOorpoBO/, CAYKUT [AJi1 YCUIeHHsS MarHUTHOW CBSI3U MeXAy OOMOTKaMu
TpaHcopMarTopa, T. e. AJi yMeHbLIeHUs I0TePb MarHUTHOTO TIOTOKa,



CO3/laBaeMOro  TepBHYHOM 00MOTKOM TpaHcdhopMartopa. [Ipu MOAK/IIOUEHUH
TepBUYHON 00MOTKH A-X TpaHcdopMaTopa K CeTH TepBUYHBIA TOK i, TIPOXO/S TI0
eé BUTKaM w;, BO30y)K/laeT B cep/leYHNKe CHHYCOUAATbHBIM MarHUTHBIM TIOTOK @

= d,sin t, rae =2 f yrjoBas 4acTOTa TUTarollero HamnpsbkeHus u; (puc.l).
OTOT TIOTOK, TIPOHM3bIBAasi BUTKH IMEPBUUHON Y BTOPUYHOM 0OMOTOK, HABOJUT B HUX
21C:
dd dd
e n ue n 3
1 1 2 2 3)
dt dt

['me n; ¥ n; UUCIO BUTKOB B TIEPBUUHOM U BTOPUYHOM 0OMOTKax COOTBETCTBEHHO.
OtHomenne 3/1C mepBuuHOM 0O0MOTKHM TpaHcdopmaropa K O/IC BTOPHUUYHOI €ro
0OMOTKHM, paBHOe OTHOIIIEHWI0 COOTBETCTBYIOIMX UHCeT BUTKOB OOMOTOK,
Ha3bIBalOT KO3 GUYUeHMOoM mpaHcgopmayuu TpaHchopMaTopa
k €1 m
- — 4)
€2 n2

Takum obpa3oM, Ko3dhduiMeHT TpaHchopMaliy TpaHCcGopMaTopa eCTb OTHOIIIEHHEe
S/IC ero oOMOTOK WM OTHOIIIEHHE YKCesl BUTKOB 3THMX 0OMOTOK. B macriopre
TpaHchopMaTopa OOBIYHO YKa3bIBalOT OTHOILIEHHWE HOMHHAIbHBIX HarpsHKeHUd B
pexxume xoj10ctoro xona U; /Ui, KOTOpOe MpakTUYeCKU paBHO OTHOmeHuto J/C,
TaK KakK TP PA30MKHYTOM BTOPUYHOW OOMOTKe HarpsbkeHue, ITPUIOYKeHHOe K
TepBUYHON 00MOTKe, TOUTH LieMKoM ypaBHoBelnBaeTcs ee OJC (U1y e1 ), a

BTOpPUUYHOe HarpsbkeHue paBHO BropuuHor J/IC (Upy €2 ). [losToMy BbIpakeHHe
A5 Ko3(ppurLreHTa TpaHC(OPMAaLIMU MOKHO MepernucaTh B BUJe:

2 x n
CrnenoBaresibHO, KO3hduijveHT TpaHCchOpPMallii paBeH OTHOILLIEHWIO HaTlpshKeHUU
Ha 0OMOTKax TIpU X0JI0CTOM X0/ie TpaHchopmaropa.
[Ipu pabote TpaHchopMaropa, B TEpPBUYHON OOMOTKe 3/IeKTpUUecKas SHeprus,
notpebsisieMasi W3 CceTd, Tipeobpa3yeTcss B JSHEPrMI0 MarHUTHOTO TIOJS, a BO
BTOPMUHON 0OMOTKe, HAaoOOpOT, SHEPrus MArHUTHOTO IIO/sI TpeoOpa3yeTcs B
3/IEKTPUYECKYI0, OTZaBaeMyl0 3areM (B OCHOBHOM) IIOTpeOuTento (Harpyske).
HebGonblllasi YacTh MOII[HOCTA TepsieTcs B camMoM TpaHcdopmaTope. [lpu
HOMMWHA/IbHOM De)KHMe MOIIJHOCTh T0Tepb B 00OMOTKaX W MAarHUTOIPOBOjE
TpaHCc(hopMaTopa HeBeJMKa, TI03TOMY TpaHC(OPMATOpbl OOBLIUHO WMEIOT BBICOKWH
KII, nocturatowuii (98—99) %.
TakuMm obpa3om, B TpaHchopMaTope TpeoOpas3yroTCs TOMbKO HampsyKeHUs U TOKU.
MoIrHoCTb ke (M3-3a MasbIX TOTePh Ha HarpeBaHWe 0OMOTOK W MarHUTOITPOBOZA
TpaHc(opMaTopa) MPAaKTUUECKU OCTaeTCsl MOCTOSIHHOW, T. €. MOXXHO CYMTaThb, YTO

iUy IpUp . CneposaTentHo,
Up I m

kUp Iy mp ©)



Wtak, TOKM B 0OMOTKax TpaHcdhopMaTropa 0OpaTHO TIPOTOPI[MOHATBHBI
HanpspkeHUsIM. TOK TMepBUYHOM OOMOTKHM TpaHCchopmaropa TIpU OTK/IIOUEHHOM
noTpebuTesnie 371eKTPO3HEePruM (BTOPUYHAsE 00OMOTKa pa30MKHYTA) SIBJISIETCS TOKOM
X0JIOCTOTO XOfa. JJieKTpUueckasi cxema 0OMOTKM TpaHcdopMmaTopa Mpe/CTaB/isieT
co0oii TiocsieioBaTeIbHO BK/IFOUEHHbIe aKTUBHOE COTIPOTHB/IeHHEe R U MHAYKTUBHOE
COTIpOTHB/IeHHe X;, T.e. COTIPOTHB/IEHHE TIPOBOZIA OOMOTKH ee UHYKTUBHOCTb. TOK,
MIPOXOAAIIUA TI0 0OMOTKe, CO3/laeT BOKDYr cebs MarHWTHOe Tiojie, KOTOpoe
TIPOHM3bIBas TIJIOIIAIb BUTKOB OOMOTKH, CO3[jaeT MarHWUTHBIN TMOTOK. [lepemMeHHbIH
BO BpeMEeHM TOK CO3/laeT TlepeMeHHbIM MAarHWTHBIM MOTOK W COTrJIaCHO 3aKOHY
dapafes, BO3HUKAaeT 3.7.C. CaMOUHAYKUMUA. OTnure OT 3.4.C. UHAYKLUUNA COCTOUT B
TOM, UTO B 3TOM C/Iyyae MarHUTHbIM TIOTOK CO3/laeTCsl He BHEIIHWM WCTOYHUKOM

MarHMTHOTO MOJisl, @ CAMUM TOKOM. TOr/ia MarHUTHBIM MOTOK MPOMOPLIMOHAIEH TOKY
N paBeH:

B L I, (7)
rae L — HasbIBaeTCs MHAYKTUBHOCTBIO. Bo3HMKaromas 3.71.C. B 06MOTKe paBHa:
d r d@ 1) dI
e « dt dt & (8)

3HaK MHUHYC 03HayaeT, uTo 3./1.C. CAMOUHAYKLMU TIPEeIATCTBYeT U3MeHeHUto Toka. Ha
pHC. 3 TIOKa3aH MepeMeHHbIN TOK, TEKYILIUM Yepe3 KaTyLIKy UHAYKTUBHOCTBIO L. Eciu
B Lle¥ IPUWIOKeHO TepeMeHHoe HanpspkeHue U = Uycos wt, TO B Hel noteuver
TiepeMeHHbIY TOK, B pe3yJibTaTe uero BOSHUKHET 3./].C. CAMOMHAYKLWU. Toraa 3akoH
Owma pj151 paccMaTpyBaeMoro yuyacTka Lieri uMeeT BUZ. Tak Kak BHelllHee
HarpsyKeHue MPUI0KEHO K KaTyLlIKe MHAYKTUBHOCTU, TO

dl dIl
U Uwcos t L__ uldl U~ cos t dt, U cos t _L 0(9)
0 dt 0 L dt
[Tocsie UHTErpUPOBAHUS, NMONYHUM:
Ug . Up L
1 S t - COS( t ) (10)
L L 2

BemuriHa wl vMeeT pa3MepHocTh OM U Ha3bIBaeTCs PeaKTUBHBIM WHAYKTHBHBIM
conpotuBieHueM R ;= wL. CpaBHeHue BbipakeHui (9) u (10) nMpuUBOAUT K BHIBOJY,
YTO TajieHue HampsbkeHus: U, oriepexkaeT 1o (asze Tok I, TeKyluii uepe3 KaTyIlIKy,
Ha /2, 4TO Y MOKa3aHO Ha BEKTOPHOU Auarpamme (puc. 3, 6).

4 I

[, = wlLl,

i [
= [—

Puc.3. a) -a/ekTpuyeckas 1iefb C ueaqTbHOU UHAYKTUBHOCTEIO; 0) — BeKTOpHast
JivarpaMMa TOKa U HarpsbKeHUs1 Ha KaTyllKe UHAYKTUBHOCTH.

B 37eKTpOTeXHHKe CHUHYCOWJA/IbHble BeIUYMHbI 3aMEHSIFOT KOMIIJIEKCHBIMU
YKMCJIaMU, UCTIONB3YsT GOpMYy diinepa:



e/ cos jsin ,e0e j . 1 (11)

Torza  MHIYKTHBHOE CONPOTHMBEHHE C y4eToM yria mnoBopora Ha 90° B
KOMIIJIEKCHOM ¢)883/[e 3aMMCbIBAETCS cnembrou_u/lM 06;)6530M:
J

X1 Le L(cos90 jsin90) j L (12)

37ecb TOUKAa HAZl X[ - 03HayaeT, uTO 5TO BEKTOp, MOBepHyTeld Ha 90° mpoTus

YaCOBOM CTPEJIKU.
Ha puc.4 axrtvBHOe COMNpOTHB/IeHMEe R BK/IIOUEHO TIOC/e[0BaTe/IbHO C

WHAYKTUBHOCTHIO L.

Puc.4. BekTtopHasi iuarpaMMa HallpsbKeHUW Ha TOoc/ieloBaTe/lbHO BK/IHOUEHHBIX
COIpPOTHBJIeHUs R U UHAYKTUBHOCTHU L.

Bropoe mnipaBuno Kupxroda riaacut: anrebpanueckasi Cymma Ma/leHUM HarpshKeHU
B KOHType paBHO ajre0Opavueckoii cymme 3.14.c. Torza 3HaueHWe HampspKeHUs,
MO/IBOJJMMOr0 K TPaHC(OPMAaTopy B PEXHMe XO0JIOCTOr0 X0/la, B COOTBETCTBUU CO
BTOPBIM MpaBUioM Kupxroda /s mepBUYHONM 0OMOTKH, MOXKeT OBITh TIpe/iCTaB/IeHO
KaK CyMMa BEKTOPOB:

Ul. El R-l Ip ]X1 Ip, (13)

rie R; — aKTHBHOE COIPOTHB/IEHHE TIEPBUUHOM OOMOTKH; X;— WHJIYKTHUBHOE
COTIPOTUBJIEHUE TIePBUYHON 0OMOTKH, 00YyC/IOB/IeHHOe TIOTOKaMM paccestHUst; jX; -
JwL— KOMIUIEKCHOEe COTpPOTHB/IEHWe WHIAYKTUBHOCTHU L, KOTOpOe yYuTbIBaeT TOT
(aKT, UTO HamnpsDKeHHe Ha MHAYKTUBHOCTH orepexkaeT Tok Ha 90°. Torga mosHoe
COIPOTUBJIEHME TI0C/IeJOBaTe/IbHO BKJ/IFOUEHHBbIX R U L paBHO: Z »\/ R + )gKaK

TI0Ka3aHO Ha puC.4. 2

2. OIIPEJE/TEHUE TAPAMETPOB TPAHC®OPMATOPA

Onsi onipefienenust KoadduiimeHta TpaHchopmaliii Kk, a TakKe rapaMeTpOB CXeMbl
3aMellleHds1 (pUC. 2) U TOTepPh MOIHOCTH B TpaHC(opMaTope TPOBOJSAT OIbIThI
X0JI0CTOTO x0/1a (omnbIT XX) 1 OMbIT KOPOTKOT0 3ambIKaHus (K3) TpaHchopmaTopa.



Puc.?

Puc.2. Cxema 3ameljeHusi TpaHC(opMarTopa.

Ha puc..2 o603HaueHo:
*Riu X, aKTUBHOEe U UHAYKTHBHOE COTPOTHB/IEHHS TIePBUYHON 0OMOTKY;

R, n?R,uX»,
n2 X 2 npurBeieHHbIe K YUC/TY BUTKOB HepBHqHOﬁ O6MOTKI/I
dKTMBHOE€ U MHAYKTHBHOE COIIPOTHUBJIEHUA BTOpI/I‘-IHOﬁ O6MOTKI/I;

® Ry, aKTUBHOe CONPOTUB/IEHWE HaMarHWYMBAIOLeN BETBH,
00yC/I0B/IEHHOE MOTepsSIMUA MOILIHOCTU B CTa/lbHOM MarHUTOMPOBO/IE;

e X VH/JYKTUBHOE  COIMPOTHBJ/IEHWEe HaMarHUUMBAIOLled BeTBH,
00yC/IOBIEHHOE OCHOBHBIM MarHUTHBIM TTOTOKOM;
° Zu n2 Zy MpuBe/ieHHOoe K YUCTy
BUTKOB MepBUYHOU 0OMOTKH
COIPOTUBJIEHME Harpy3Ky;
e U, nU, u I, I,/n TIpUBeJeHHbIE K UUC/Iy BUTKOB ITIEPBUUHOM
00MOTKH

BTOPUUHOE HaMpsbKeHWe U BTOPUYHBIN TOK.

ITapameTpsl TpaHcopMaTopa B pexxume xo0/10cToro xoja (XX).

OnbIT XO0JIOCTOTO XO4a TpaHcdopMaropa TPOBOAUTCS C 1ieJIbI0  OTpefesieHust
Ko3(pduivenTa TpaHchopMali Kk, MarHUTHOTO TIOTOKa @,, a Takke TIOTephb
MOII[HOCTU Py, B cep/ieuHrKe MarHUTOMPOBO/Ia TIPYU HOMUHAILHOM pEXXUME.

Ao

”} iﬂ Hu ‘GJ

X ody

‘\‘P” Rody Iy
A . I

; iXi
Uiy JAn

w
G =
L

Puc.5. Cxema repBuuYHOM OOMOTKM TpaHC(hOpMaTopa M BEKTOpHasi UarpamMmMa
HarpspKeHU Ha Held B pexxume X X.



ITpu onbime XX K nepBUYHON 06MOTKe TpaHC(opMaTopa MOABOAUTCS HO- MUHATILHOE
Hanps>xeHue (puc.5)

Uln E1 Z11lg, (14)
rae
Z1 R
jXi  TonMHOe COMpOTHBJIEHHE TIEPBUUHON OOMOTKHY.
ITpu sTOM BTOpHYHAss 0OMOTKa pa3oMkHyTa (I = 0) W HamnpsbkeHHe Ha eé
saxkumax Uy Uy  En.
N3mepus HampspkeHue Uz, TOK Iy UM aKTUBHYIO MOIIHOCTL P, {)ZR 51
npeHeOperas naJeHUeM HampsUKeHUs Ha IIePBUUYHOM OOMOTKe 7.7, (BBUAY ero
HebobIIoro 3HaueHWs 1o cpaBHeHut0 ¢ J/IC E;), T. e. MONb3ysICh YIPOIIEHHOM

cxeMoi 3amerrieHus TpaHcdopmaTopa ripu XX (puc.3, a u 0), orpefiesisiioT:
- KO3(phULIMeHT TpaHchopMaumm:

k Eq1/Ey Ujy/ Uy (15)
- IIapaMeTpPbI HaMaFHHqHBaIOU_IEI;’I BeTBU CXEMBI 3aMEI_IéEHI/IH TpaHcopMaTopa
o Un/li R PJI%: Xo 25 R (16)

- TIOTEepPU MOILIHOCTUA TpU XX, Ha3blBaeMble nomepsimMu 8 cmaiu Py, KoTopbie
3aTpauyMBalOTCs B OCHOBHOM Ha HarpeB MarHUTOIPOBOJA OT AE€MCTBUSI BUXPEBbIX
TOKOB M LIUK/TMYECKOTO TlepeMarHiurBaHus CTaiy, T. e. Py,  Pi.

ITapameTpsl TpaHcopMaTopa B pexxuMe KOpoTKoro 3ambikanus (K3).
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Puc.6. Cxema repBuUuHOM OOMOTKHU TpaHC(hOpMaTopa W BeKTOpHasi AvarpaMmma
HarnpspKeHU Ha Held B pexxume K3.

[Tpu onbime K3 (puc. 6) B 0T/iMuMe OT OMAaCHOTO aBapUMHOTO KOPOTKOTO 3aMbIKaHUSI
TpaHchopmMaTopa, BO3HUKAIOIIEro CyuaitHo 1py pabore mipu HanpsbkeHuu U, Uy,
, K IepBUYHONM 0OMOTKe TO/IBOZAT TaKoe TTOHW)KeHHOe Harl-
psokenue U; U, (MeHbliee HanpsbkeHusi Uy, B 8...20 pa3 B 3aBUCUMOCTH OT THIIA
Y MOII[HOCTH TpaHC(hopmaTopa), NPy KOTOPOM B ero 0OMOTKax yCTaHaB/IWBAIOTCS
TOKH, PaBHbI€ COOTBETCTBYIOLLIUM HOMUHA/IbHBIM 3Ha4YeHUSAM:

L Su/Uny Iy Sy /U2y nly, (17)

N3mepus HarpsbkeHue Uy, TOK 1, ¥ aKTUBHYIO MOLLIHOCTb P, OTipe/esisitoT:
- mnapameTpbl cxembl 3amelneHuss npu K3 TpaHcdopmaropa (1Mosib3ysich
YTPOILIEHHOW CXeMOM 3aMeleHus, puc. 6, a):

Z. U./IL.. Re P./I%; X. Jzz R?, (18)
1H K K

rae

Zy

R X2,R R R uX X X

COOTBETCTBEHHO IIOJ/IHOe,

K K K 1 2 K 1 2

aKTUBHOE U peakTUBHOe conpoTusieHusi K3 Tpanchopmaropa;

- Hanpsbkenue K3 (puc. 18.4, 6), BblpaxkeHHOe B TIPOLIEHTaX,
uc( ) =100U /Uy

- mioTepu MolHocTU npu K3 TpaHcdhopmaTtopa (nomepu 8 meodu)
P, P«.

3. BHEITIHUE XAPAKTEPUCTHUKHU TPAHC®OPMATOPA
3aBUCHMOCTb HampsDKeHUs! Ha 3a)KKUMaX BTOPUYHOM 0OMOTKY TIpU U3MeHsieMOoit

Harpyske OT TOKa Harpys3ku, T. e.U,  f(I,), HOCUT Ha3BaHUe B6HelluHell
Xapakmepucmuku TpaHcgopmaropa.



BropuuHoe HanpspkeHHWe (CM. pUC. 2), paBHOe

Z. Ud/L; Re P/I*; X, \/Zz R?,
1H K K
Uy Ep ZplIp Ep (R jX)Ip Uy

Z)yI»

(19)

TpY YBEJIMUEHWU TOKA HArpy3KU YMEHBIAeTCd Kak 3a CUeT yBeJIMUeHUs MajjeHust
HaTpsbKeHus1 Z» 1> Ha ero BTOPUYHO 00MOTKe, Tak U 3a cuét ymeHbIteHus 3/1C E,
(BCeAcTBUE  HEKOTOPOTO  YMEHbIIEHWsST  MarHUTHOTO  MoToka @  mipu
COOTBETCTBYIOIIIEM yBenuueHMHW ToKa I;). OjHako, TMpU aKTUBHO-EMKOCTHOM
Harpyske Ipy yBeJIMUeHWU TOKa HaripsbkeHue U, yBenmMumBaeTcs.

BHeliHMe XapaKTePUCTUKU MOTYT OBbITb pAacCUMTaHbl U TIOCTPOEHBI, WCXOAS W3
MacCroOpTHLIX MaHHBIX TpaHcdopmaropa (cMm. Tabs. 1), a Takke IyTEM IIPSIMOTO
v3MepeHus HanpsokeHUs: U, U Toka I, py U3MeHeHUU Harpysku Z,.

Ilenb paboThI: M3YUNTh YCTPOWCTBO, IPUHILIAI PabOThI, Ha3HaUeHWe OAHO(MA3HOTro
U TpaHchOopMaTopa; YCTaHOBUTH 3aBUCHMOCTb MEXKAy HampsDKeHUsMH U TOKaMH B
TIePBUYHOM W BTOPUUHOM 0OMOTKax TpaHChopmaropa; orpeienuTbh Ko3(@uimeHT
TpaHcdopmaliuy ogHoda3Horo TpaHcdopmaropa;

OnucaHue yCTaHOBKH.

Ha pucyHke 7 nipuBezieHbl (poTorpagyist yCTaHOBKU U eé cxema.


http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html

RS
R10

6)

Puic.7. a) — poTo ycTaHOBKH ; 0) — 2/IeKTpHUecKasi cxema.

YcraHoBKa COCTOMT U3 J/1abopaTOpHOro aBTOTpaHC(opMaTopa peryiupyemMoro
(JIATP) 1, MynbTUMETPOB 2, /151 ©U3MEPeHUs HallpsbKeHUM U TOKOB Ha NePBUYHOU U
BTOPUUHOW 00OMOTKax TpaHcdopMaTopa 3 U TMepek/rouaTesisi peXuma paboThl
TpaHcpopmaropa 4.

B naboparopHoii nmpeAycMOTPeHO TPU pexkrMa paboTsl TpaHCchopmaropa.

1. Pexxum xonoctoro xoga (moJsioxkeHue rnepekarouatesns X X),
2. PexkuM KOpOTKOT0 3aMbIKaHUsl. (T10/10)KeHUe nepektouaresis K3),



3. PexxuM paboThI TI0/] Harpy3Koii (TosioxkeHus riepekstoyarens 1-10).
B kauecTBe uccieayemoro TpaHcdhopmaropa ucronb3yetcs TII-112-4 ero
OCHOBHbIe XapaKTepHUCTUKM MpuBe/ieHbl B Tabuie 1.

Tabmura 1.
HomuHanbpHOe HarpsbkeHue B riepBuuHoi oomoTtke (Uni), B | 220422
YactoTa repeMeHHOro Toka, I'i 50£0,5
MolHOCTb HOMUHAJIbHasA, BT 7,2
Tok mepBHYHOM 0OMOTKH B pexxume Xoaoctoro xoza (Ini) 0.03
A, He bosee ’
HanpsikeHre BTOPUUHBIX 0OMOTOK B peXXMMe HOMUHAJ/IbHOM 7140.4
Harpy3Ky NpY HOMUHAIbHOM HarpsyKeHWU cety, B T
ToK HOMUHA/ILHOW Harpys3ok, A 0,39
AKTHBHOE COTIPOTHB/IeHUe MepBuUHOi 06MoTKH (R;), OM 540
AKTUBHOE COITPOTHBJIeEHHE BTOPUUHOM 00MOTKH (R>), OM 3,19

3KCHepI/IMEHTaJIbHaH YdcCThb.

[Tepen HauasioM paboThI, B IPUCYTCTBHE TpeTiofiaBaTtess, yoeauTech B
TIPaBW/ILHOCTU COOPKH Y TIOJK/TFOUeHUs] YCTAaHOBKH.

[TepekstouaTesib peykuMa paboThl TpaHC(hOpMaTopa TepeBeCcTH B PEXXUM X0JIOCTOTO
xoza (XX).

YcranoButh Ha JIATPe mMyuHUManbHOe BBIXOAHOE HarpskeHue. [Iist 3TOro
HeobxoaumMo pyuky JIATPa nmoBepHYTb [10 TIPOTHB YaCOBOM CTPEJIKH 10 yIIopa.

BK/IFOUUTH YCTaHOBKY B CETb.

BK/IHOUUTH MYJIbTUMETPBI.

BHuMaHMe niepe TI00bIMH W3MEHEHHUSMH M0/10)KeHHUs MepeK/IiuaTe/nas pexxuMa
padoThl TpaHchopMaTopa, a TAK)Ke mepe/l 3aBepiieHneM padoThbl, HE00X0UMO
ycraHaB/vBaTh Ha JIATPe MuHUMa/IbHOE BbIX0JHOE HaNpsHKeHue

PexxuMm xo/10CTOr0 X0/4.

Bpamass pyuky JIATPa pgobGefiTech Ha TiepBUUHOM 0OOMOTKe TpaHChopMaTopa
HOMHHAJ/ILHOTO HarpsbkeHus (cM. Tabnuily 1). 3HaueHWe HanpsoKeHUs] PUKCUPYHOTCS
T10 TI0Ka3aHusAM MyabTUMeTpa Bl.

B Tabmuiy 2 3aHecuTe 3HaueHWs HAMNpsDKeHWM Ha TIEPBUYHOM W BTOPUUHOMN
obmoTkax TpaHcdhopmartopa (U; u U,), a Takke TOK IMPOTEKAIOIIUA 10 MepBUUHOMN
obmoTke I; MA.



Tabsmuiia 2.

Ul, B Il, MA 11, A Uz, B Pxx, Bt io, % k COS

[Tpou3BeauTe 3ar0/THEHWE OCTaBIIUXCS sSTUeeK TabJInLIbI.

1. Bprurciure KO3 (ULMEHT yCWIeHHs IO TOKY B MPOLIEHTax I0
OTHOLLIEHUIO K HOMUHA/ILHOMY TOKY TpaHc(opmaropa:

. Ip
I - 100% (20)
?H I
2. Ko3(ppuLmeHT TpaHCcHopMaLr
, 1 U
- 1)
E2 U2

3. MOII[HOCTb X0JIOCTOTO X07ia Py, paBHast MOIITHOCTH TETUIOBBIX TOTEpPh B
cepieuHKe 13-3a TUCTepe3nca U BUXPEBBIX TOKOB Pgy.

2
6 I 62 P cm (22)
4. K03(pULMeHT MOILHOCTH TpaHC(popMaTopa

P
cos —u

23
Uy Ip (23)

Pe)XuM KOPOTKOI0 3aMbIKaHHSI.
[TepeBeauTe MepeK/rOUaTe/b pexkuMa paboTsl TpaHchopMaTopa B rosioxkeHue K3.

[TnaBHo Bparjasi pyuky JIATPa, moOeiTech IMpOTeKaHUs 10 TE€PBUYHOM OOMOTKe
TpaHcdopmaTopa TOKa, paBHOro Iy =30 MA. 3HaueHMe TOKa OrpejenseTcs IIo
MYJIbTUMeTPY A;.

3aHecuTe B TabMIly 3 3HaUeHUsI HATIPsDKeHUsI Y TOKa TIePBUYHOM OOMOTKH, a Tak e
TOK, TPOTEKAIOIIN TTI0 BTOPUUHOW 0OMOTKE.

Tabsmuria 3.

U1, B 11, A IQ, A PK3, Bt UKg%, %

BbiunicuTe MOIIHOCTbL TpaHcdopMaTtopa B pexxuMe K3 Pks , KOTOpasi paBHa
MOII[HOCTH, UAYIIINX Ha HarpeB MeJHbIX 0OMOTOK P,

Rs 1R 4% & (24)

BbluncuTe HanpsbkeHre KOPOTKOT0 3aMbIKaHUs B % 110 OTHOILIEHUIO K
HOMHWHATbHOMY HarpsbKeHHI0 TTIePBUYHOM 0OMOTKY TpaHchopMaTopa.



U 9% U1

K3
H1 &—

100 25)

—Pexxum paboThHI MO HArpy3Kou
[TepeBeuiTe MepeK/rOUaTe /b PeskiMa paboThl TpaHchopMaTopa B ToJioykeHue 1.

Bpamas pyuky JIATPa pgobGefiteck Ha mepBUuYHONW 0OMOTKe TpaHcdopmaropa
HOMWHA/TbHOTO HaTpsDKeHUs. 3HaueHre HarpsbkeHUs: (GUKCUPYIOTCS TI0 TTI0OKa3aHUsIM
MynbTUMeTpa B1.

3aHecUTe MOKa3aHHUS MYJIbTUMETPOB B COOTBETCTBYHOIIIHE STUCUKU Ta6J'[I/ILU:;I
4.

Tabsmuiia 4.

N U1, B Il, I1, A Uz, B 12, A Pl, PZ, s % |cos
MA Bt Bt

LR[NP R[W[N[=

—
e

[ToBTOpUTHL 3KCTIEpUMEHT W3MeHsii Harpy3ky (pexkumbl pabotel N = 2-10).
3arto/THUTe OCTaBIINeCS UK TabuIb! 4.

[ToctpoiiTe rpaduku 3aBucumoctu KII/I TpaHcopmaTopa OT aKTHBHOM MOIITHOCTH
BTOpruHOii 00MOTKM ( (P,)) ¥ BHEIIHIOIO XapaKTepUCTUKY TpaHcgopMaropa
(Ux(IL)). KIT[ TpancdopMaTopa BEIYMC/ISIETCS 110 CaeAyroen Gopmyie:

Py I R

PI — IRy Rem Ry (26)

KoHTpo/1IbLHBIE BOIIPOCHI:

1. 3akon ®apajgesi. MarHUTHBIN MTOTOK.



2. Toxku Dyko U criocobbl UX yMeHbIIIeHHs B TPaHC(HopMaTopax.
OrnipefienieHre UHIYKTUBHOCTH U ee (popMyia /1Jis KaTyIIKHU.

4. VIHAYKTUBHOE COTMPOTHBJIEHHE U CABUT (a3 MeXJy TOKOM U
HarlpspKeHreM Ha UHYKTUBHOCTHU.

5. Kak ornpeiesiuth noTepy MOLHOCTU B CTa/IbHOM
cep/ieuHuKe TpaHc(opmaropa?

6. Kak ompeziesTuTh TIOTEpH MOIITHOCTH B 0OMOTKaxX?
7. Urto Takoe Ko3dduipeHT TpaHchopMaliuu TpaHchopmaTopa?

8. Uro Takoe ructepe3uc peppoMarHeTuka?

KonTpompyemsie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kputepuu onieHku:

— OreHka «5» CTaBUTBLCS, €C/IM yUallUiCs BLIMOMHSAET pPaboTy B MOJTHOM 00beMe C
cobmoeHrieM HeoOXOZMMOKR  I0C/Ie[0OBaTe/IbHOCTH TPOBEJEHHUs] OIbITOB U
M3MEPeHHH; CaMOCTOSITe/IbHOM  paljMOHa/IbHO  MOHTHPYeT  HeoOXOAuMbie
000py/j0BaHIe; BCe OMBIThI POBOJUT B YCJIOBUSX U PEXKUMaX, 00eCreunBaroimx
TI0JTyueHHe TIPaBUILHBIX Pe3y/IbTaTOB M BBIBOZIOB; COO/MO1aeT TpeOOBaHMS MPaBUI
0e30I1aCHOCTH TPY/la; B OTUETe MPABUIBHO U aKKypPaTHO BBIIO/IHSET BCE 3aITUCH,
TaOJIUI[bI, PUCYHKH, UEpTeXKU, T'padUKH, BLIUKMC/IEHHS; TMPaBUIbHO BBITIOIHSIET
aHa/n3 MOrPeIIHOCTeM.

— OreHKa «4» CTaBUTCS, €C/IA BBITO/IHEHbI TPeOOBaHUS K OLIEHKH «5», HO ObLIH
JOTyIIleHbl /IBa-TPU HejoueTa, He Oosee ofHON Herpyboil OLIMOKKW W OJHOTO
HejoueTa.

— OueHKa «3» CTaBUTCS, ecid paboTa BBIMOJIHEHA He TIOJHOCTbIO, HO 00beM
BBIITOJIHEHHON YaCTH TakKOB, IO3BOJISIET TOJYUYWTH TMPABU/IbHbIE pe3y/bTaThl U
BBIBO/IBI: €CJTH B X0/Ie IPOBE/IeHMsI OMbITa ¥ U3MEPeHHI ObI/IN JOMYILeHbI OITMOKH.
— OrueHKa «2» CTaBUTCS, eciM paboTa BBINOJIHEHA HE TOMHOCTBIO U 00beM
BBIITOJIHEHHON YacTH paboT He MO3BOJIAT CZeaTh MPABU/IbHBIX BBIBOJOB: €C/IH,
OTTbITHI, U3MEPEHUs], BLIUKMC/IEHHs], Ha0JII0IeHHST TIPOM3BOM/INCH HEIPAaBUJIBHO.

Pasgen 5. OnTuka
Tema 5.1. IIpupopa cBera

Y crabiii onipoc (YO)

1. Kakyro ripupozy umMeet CBeT?

2. [MaitTe oripefiesieHye JJIMHbI CBETOBOM BOJIHBI.

3. C KakoM CKOPOCTBIO CBET PaclpoCTpPaHseTCs B BaKyyme?

4. CchopMynupyuite 3aKOH MPSIMOJIMHEMHOTO PaclipoCTpaHeHUs CBeTa.



5. UTo Takoe CBETOBOM yu?

6. UTo Ha3bIBalOT YIJIOM MaZeHusi? YTJIOM OTpakeHus1?

7. ChopMynupyliTe 3aKOHbI OTPaXKeHUsI CBeTa, 3aKOHBI MPeJIOMJ/IeHHs CBeTa.

8. Uto Ha3biBatOT abCO/MOTHBIM (OTHOCUTETLHBIM) TT0Ka3aTe/ieM MPesioMIeHUS?
9. Uto Ha3bIBaIOT Mpe/ie/IbHbIM YIJIOM II0JIHOI'O OTpakKeHus1?

10. B uem pa3nuure cOOUPAIOIIMX U PaCCEeMBAIOIUX JTMH3?

11. Kakasi TMH3a Ha3bIBaeTCsi TOHKOM?

12. Yto Takoe (pOKyCHOe pacCTOSTHUE JIMH3bI, ONTUYECKasi CUJia JIMH3bI?

13. Kak ocyI1ijecTB/sieTCst TOCTpOeHHe N300paykeHHs TTPpeZMeTOB B JIMH3aX?

14. Hanumute hopMyny TOHKOU JIUH3BI.

15. Ilouemy rna3 — onruueckas cucrema?

16. Kakyto TMH3y Ha3bIBarOT JIyTIOU?

17. YUemy paBHO yIJ/I0BO€ yBeJIMUueHUe JyIbl?

18. N3 KakuX ONTUYECKUX 3JIEMEHTOB COCTOUT MUKPOCKOIT?

19. Ot uero 3aBUCUT yBe/iMueHUe MUKPOCKOIIa?

20. [daiiTe moHsITUe pa3pellaroliijei CriocoOHOCTH ONTHUeCKOro rnpubopa.

21. V3 KakuX ONTUYECKUX 37IEMEHTOB COCTOUT TeieCKOr-pedpakTop?

22. HanuiuTe BhIpa’keHUe /1Jisl YIJI0BOTO YBeIMUeHUs Te/ecKorna-pedpakropa.

KonTpompyemsie komnereHruu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;

Kputepuu ouieHKu:

OtMeTKa «5»

TIOJTHO PacCKpbITO COZiepyKaHue MaTepuasna

YETKO Y MPaBWIbHO [JaHbl ONIPe/ieJIeHUsI U PACKPBITO COZep>KaHue TIOHSATUMU, BEPHO
WCI10/Ib30BaHbl HAYYHbIE TEPMUHBI

JI7Is I0Ka3aTeIbCTBa MCT0/Ib30BaHbl Pa3/IMUHble YMEeHUsI, BBIBO/IbI U3 HaO/IIOIeHUH,
OMBITOB

OTBET CaMOCTOSITe/IbHBIN, UCII0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OTtMeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa

B OCHOBHOM MPaBUJIbHO [IaHbI OTpeiesieHust OHSATAU U UCII0/Ib30BaHbl HAyUHbIE
TePMUHBI.

OTBET CaMOCTOSITe/TbHBIN

omnpe/ie/ieHUsI TOHSITHUN HEeTOJ/THbIe, T0MYyIeHbl He3HAUUTe/IbHbIe HapyIleH s
T10C/Ie/JOBaTeTbHOCTU U3/I0KEeHUS, HeOOIbIIINe HETOUHOCTHU TTPH MCTI0/Ib30BaHUH
Hay4YHBbIX TEPMHUHOB W/IM B BBIBO/IaX M 000011[eHHsX

TpaBUIbHbIEe U YeTKHE OTBEThI Ha BOTIPOCHI YTOUHSIOIEro XapakTepa (I0o3ULus
TTOHVUMAFOIII)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHHe YueOHOro MaTepHasa, HO U3/I0’KeHO
dbparmeHTapHO, He Bcerja MocjefoBaTeIbHO

orpe/ie/ieHUs IOHSATHN HeJJOCTaTOYHO UeTKHe



He MCIT0/Tb30BaHbl B KaUeCTBe /0Ka3aTebCTBa BHIBO/ILI 1 000011IeHNS 13
Ha0JTI0/IeHUH, JOTTYIIeHbI OIITMOKH TTPU UX U3/I0KEeHUH

JIOTTyIIIeHbI OIMOKKY ¥ HETOUHOCTH B HCTI0/Tb30BaHHWH HAYUHON TePMUHOJIOTHH,
onpeziesieHde MOHSATUU

TpaBU/IbHbIE U YETKHE OTBEThI Ha BOMIPOCHI HABOASILEr0 U KOHKPETU3UPYIOLLEro
xapakTepa (T0o3ul1si KpUTUK)

OtmeTKa «2»

OCHOBHOE€ COjiep>KaHue yueOHOTro MaTepuasia He PacKphITO

He JlaHbl OTBEThI Ha BOMTPOCHI HABO/ISAIIEr0 U KOHKPETU3HPYHOIlero XapakTepa
JOMYIIeHbI FPyObIe OIMOKHU B OMpe/[e/IeHUH TIOHSATHUM, TIPH MCTI0/Ib30BaHUH
TePMUHOJIOTUM.

3agaHus /1A CaMOCTOsATe/IbHOM padoThl (CP)
Temnbl 3cce (pedepaToB, JOK/Iaf0B, COOOIIEHMIT)

ToueyHbIV UCTOUHUK CBeTA.

CKOpOCTb pacnipoCTpaHeHus CBeTa.
3aKOHbI OTpaKeHUsI Y TIPeJIOMJIeHUs CBeTa.
[TpuHuwmn I'rourexca.

[TonHOe oTpakeHue.

JIVH3bI.

[TocTpoeHue M300pakeHUs B JIMH3aX.
®opmyJia TOHKOU JIUH3BI.

. YBeJ/InueHue JIMH3bI.

10.T"71a3 Kak onTUyeckasi CUCTeMa.
11.0nTryeckre IpUOOPHI.

12.Cwuria cBeta.

13.0OcBeléHHOCTb. 3aKOHBI OCBEL[eHHOCTH.

LCONU AN E

KonTpompyemsie komnereHiuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;

Kputepuu orieHKu:

OtMeTKa «5»

TI0JIHO PaCKPBITO COZeprKaHue MaTepuasa

YeTKO Y TIPaBWIbHO JlJaHbl OTIpe/ie/IeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BePHO
VICII0J/Ib30BaHbI HAyYHbIe TePMUHBI

IJIsT 0Ka3aTeIbCTBA MCII0/Ib30BaHbl pa3/iMuHble YMeHUsI, BIBOZbI U3 HaOJTIOjeHUH,
OTILITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTKa «4»
PacKpbITO OCHOBHOE COJiepKaHue MaTepuasa



B OCHOBHOM TPaBU/IBHO JIaHbl OMIpe/ie/ieHus1 TOHSITUM U UCII0/Ib30BaHbl HayUHbIe
TE€PMUHBI.

OTBET CaMOCTOSITe/IbHbIN

orpejeneHNs IOHATUM HEMO/HbIe, 0MYyLeHbl He3HAUUTEe/IbHbIE HapyLIeHUs
ToC/IeIoBaTeTbHOCTH U3/I0XKeHUsl, HeOO IbIlie HeTOUYHOCTH TIPY HCTI0/Tb30BaHUHN
HayUYHBIX TEDMHUHOB WU B BBIBOZAX U 0000I|eHUsIX

TIpaBWIbHbIE U YETKHE OTBEThI HAa BOMPOCHI yTOUHSIOL[Er0 XapakTepa (Mo3uLus
TTOHVMMAFIOIIUH)

OtmeTKa «3»

yYCBOEHO OCHOBHOE COZiep>KaHue yueOHOro MaTepuarsa, HO U3/10)KeHO
(¢parMeHTapHO, He Bcer/a Mnoc/jef0BaTeIbHO

orpejiesieHNs OHATUN HeJOCTaTOYHO YeTKHe

He MCII0/Tb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011eHNs 13
HabJ1ro/leHuH, JoMylieHbl OIIMOKY TIPY UX U3710KeHUU

JOMy1eHbl OIIMOKY M HETOYHOCTH B MCIO/Ib30BAaHWM HAYYHOU TePMHUHOJIOTHH,
onpeziesieHe MOHSATHUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOIIPOCHI HABOAAILEr0 U KOHKPETU3UPYIOLLero
xapakTepa (Io3ULKs KPUTHK)

OTMeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKpbITO

He JIaHbl OTBEThI Ha BONPOCKI HABOJSILEr0 U KOHKPETU3UPYIOIIero XapakTepa
JOTTyIIIeHbI TPyOble OLIMOKY B OTIpe/ie/IeHUH TTOHSATHH, TTPU UCITO/Ib30BaHUU
TePMUHOJIOTUH.

JIabopaTopHbIie padoThI

VHCTpYKI[MOHHAsA KapTa K jlabopaTopHoii padore Ne 13

Tema 3aHATHA: Orpe/ie/ieHre TIoKa3aTeJisl TIpesIoM/IeHUsT CTeKJIa TIPU TMOMOLIU
MHUKPOCKOTIA.

Ie/sib 3aHATHA: OTIpe/eIUTh MOKa3aTe b MPeIOM/IeHUs PO3payHbIX M/IaCTUHOK
Y3 pa3/IMYHbIX MaTepHasIoB.

ITepes Hauas10M 3aHATHA HE00X0/JMMO 3HATh: 3aKOH TIPeIOMJIEHHUsI CBeTa,
MIPUHLIAI PabOThI MUKPOCKOTIA.

IToc/1e oKOHUAHKA 3aHATHUS HEOGXOAI/IMO YMeTb: OIIpeeisTh I0Ka3dTe/Ib
mpeJioMJ/iIeHHs CTeK/Id.

O6opyoBaHue: KoMmiibioTep, VIHTepHeT, MHCTPYKLIMOHHAs KapTa.

CopepxaHue U Teopusl.



B ocHOBe ITpUMeHsIeMOT0 MeTO/ja JIEXKUT sIBJIeHHE KaXKYIIIerocsi yMeHbIIIeHUsT
TOJIIIUHBI CTEKJITHHOM TJIACTUHKY TPY PaCCMaTPUBAaHUU CKBO3b Hero TpejiMeTa-
METKH Ha HIKHeH MoBepXHOCTH cTeksia. CxeMa MpOoX0oyKAeHUs ITydKa Jyueid uepes
TUIACTUHKY TI0Ka3aHa Ha PUCYHKe.

B 4
AN
\ .
:l; \\\l%"?.
| NALTE
I
A

Cy1jecTByeT CBsi3b MeXAY JelCTBUTeTbHOM TOMLIWHOW H uccnemyemoit
TJIACTUHKY, KaKYILlelCs TOMIWHOW Y TT0Ka3aresieM IpeIoM/IeHUs CTeKJIa.

Y cTaHOBUTE 3TY CBSI3b MOXKHO M3 PACCMOTPEHUS X0/1a Jiydel OT TOUKU A uepe3
CTeK/ISHHYIO TI/1acTUHKY. [Ipu 3TOM MpejiaraeTcsi, 4To r/1a3 HaXOAUTCS Ha TON
HOPMaJIv K MJIOCKOCTH MJIACTUHKH, KOTOPasi IPOXOJUT Yepe3 TOUKY A, U IMy4OoK

nyueii AB cocTaBsieT C HOpMaJsbio Majbli yron 4 .

¥Y3Kul nyy4ok nyueid AB 1oc/ie mpesioM/IeHUs Ha TpaHulLie pasziena IByX cpe/
BbIXO/JUT U3 IJIACTUHKU B BO3/IYX U COCTaBJIsIeT C HOPMaJIbIO U ee TI0BePXHOCTU

yros % . 3TOT yro CBsA3aH C yIjioM -4 uepe3s MokKa3aTe/b MpeIoM/IeHUs N
sing _1
Tak: Sin, 1

HabsrojaTesmto KaXKeTcsi, UTO pacCMaTpHBaeMbIH ITy4OK TyUYei UCXOJUT He U3
TOYKHU A, a U3 TOUKU A;, IPUTIOJHATOW Ha HEKOTOPYO BeICOTY AA;. PaccmartpuBast
TpeyroysibHUku ABC v A;BC, MOXHO HarvcaTh, YTO

H_1gg
BC=H tgy . BC=htg§ yum 2 tH
HpI/IHI/IMaH BO BHMMdHHKE, UTO YTIJIbI j2 n ]i MaJibl, MO>XHO OTHOILIeHl e TaHI'€HCOB

n=—
3dMEHUTHb OTHOIIEHHWEM CHMHYCOB 3THX YIJIOB, T.€. ITIOJIYUUTb BbIDA>)KEHHE! h

Takum o6pa3oM, U3MepHUB TOIIMHY IVIACTUHKHU U KaXKyIytocs ToruHy (h= h,-
h;) MO>KHO HallTu MOKa3aTe/b MPeIOM/IEHUs CTeK/Ia.

OnucaHue yCTAaHOBKH BUPTYa/IbHOM J1IaDOpaToOpHOM padoThI.



OﬂpeAEAeHHe NOKA3QATeAd NPEAOMAEHHA
npM NOMOLWLH MUHKPpOCKONQ

MaTepHaabl
NapameTpel YCTaHOBKK . ETEKAD
= e | & CARAT
= PYSHH
h= 718 » W _ GAMO3
nea,

OKCIeprMeHTalbHast
yCTaHOBKa
ripe/icTaB/ieHa Ha
pucyHke. B 1eBom
HIDKHEM YTy
Tipe/icTaB/ieHa MaHe b
«T1apaMeTpoB
TIJIaCTUHBI», B KOTOPOM
MO>XHO MEHSITh
3HaueHue H u h. IIpaBee
HaxO/IUTCS TaHe b
BbIOOpa MaTepuasa
TJIaCTUHKY, HaM
TTOHAI00MTCST MaTepHall
TOJIBKO CTeKJ10. B
KpalHeM JIEBOM YTJy

HaXOUTCA OKOIIKO ITOKd3bIBadloIjee TO. YTO 6y'ZLET BHUJHO B MUKDOCKOIT TIpH
HN3MEHEHME ITapAaMETPOB YCTAHOBKH. A MMeHHO KpaCHLIﬁ Y CUHUU KpecCT.

Vcrionb3ys npe/icTaB/eHHY0 YCTAHOBKY, JOCTUTaeTCs Lie/ib TT0CTaBIeHHOU

nabopaTopHOM pabOThI

I1naH BpINO/IHEeHUA 3d/idHHUA:

1. TlepeliguTe 10 cchlKe https://www.youtube.com/watch?v=wyi80afJXSY u

TIPOCMOTPHTE BU/IEOYPOK KOTODBIH TIOSCHUT, KAKUM 00pa30M MPOBOUTCS

naboparopHasi paboTa B peasibHbIX YC/IOBUSIX.

2. [Teperiaute no ccouike http://mediadidaktika.ru/mod/page/view.php?id=393

Y BBITIOJTHSIMTE MOC/1e/I0BaTe/IbHOCTh JeMCTBUN OMMMCAHHBIX HIDKE.

3aganue 1. OnpedeneHue nokazamessi npeAOMAEHUs1 CMeKd.

1. 3anycTtute BUPTYya/bHBIA CTEH/.

2. BribepuTe MaTepura CTeKIIO.

3. 3ajaiiTe TOMMHY CTeK/ISIHHOM M1acTUHKU 7 B COOTBETCTBUM, C BAPMAHTOM
COBMA/AOIIEM C MOCaeAHeN LU(POL 10 CIUCKY TPYMIbl, OH HAXOAUTCS B KOHLIE

JNOKyMeHTa.

4. Onpeie/IUTh KaXKYIYHOCS TOMIIUHY h CTeK/ISTHHOM Ti/1aCTUHKU. [Tepemelrjas

YKa3saTeJsib - [0 II0JIyUeHHs UeTKOI'O CMHero Kpecra B OKOIlIKe, 3aHeCuTe

roka3saHue B Tabmmiy 1 — 3to 6yzert h.

5. YcraHoBuTe Ha 10 MM BepxHUI TTOKa3aTe/b h, M u3MeHsiliTe, iepeMelijast

YKa3aTe/ib = [0 ITI0sSB/IeHHS YeTKOI'O KpaCHOI'O KpecTad. 3anuiuuTe MoKa3aHusl

vHAUKartopa h,.



6. IToBTOpMTE OIBIT C IPYTUMU 3HaUeHUsIMU H.

Ne Marepuan | H, mm| hy, Mmm | hy,mm | A2=%&-4 |n ne |An |e,
n/n MM %
1
2
3
4
5
Tab/uHbIe 3HaUeHUs TTOKa3aTesiel MpeioM/IeHHsI HEKOTOPBIX TBEPABIX TeJl
Ne ri/mt Matepuan n
1 Pybun 1,76
2 Anmas 2,42
3 Crekio 1,5
4 Jlen 1,31
5 Cnroza 1,58

7. ChenariTe BbIBO/,.

KoHTpo/iIbHBIE BOIIPOCHI:

1.

Kak cBs13aHbI

CKOPOCTb PacrlpoCTpaHeHus CBeTa B Hel?
Haueptute x0[ yuert B MUKPOCKOIIE.

Uro Takoe abCOMIOTHBIA TIOKa3aTelb TPeIOMJIeHUs
cpeabl? UTO OH XapakTepu3yeT, OT Yero OH 3aBUCUT?
3aBUCUT /i1 aOCOMIOTHBIN MOKa3aTesib BellecTBa OT TOro,
KakuM CBeTOM ero 06/1yuarot? Eciii 3aBUCUT TO Kak?
OO6bsicHUTe [jii uero Ha/l0 M3MepATb HaTyPalbHYIO

2.
3.

4.

5.

IMOKa3dTe/Ib IIpeJIOMJIEHKUA Cpedbl U

B&/IMUMHY CTEK/JIA.

HauanbHbie AdHHBIE I10 BAPUdHTaM K 3ddHUSAM

I'pynmna H, mm
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Koutponupyemsie kommetenrmu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kputepuu ouieHku:

— OneHka «5» CTaBUTBLCS, €C/IM yUallUNCs BBIMOHSAET pPaboTy B TIOJTHOM 00BeMe C
cobmoeHrieM HeoOXOAMMOM TI0C/Ie/[OBAaTe/IbHOCTU TPOBEJIEHHs] OIBITOB U
WU3MEPEeHUH;  CaMOCTOSITe/IbHOW  paljMOHA/IbLHO  MOHTUPYeT  HeoOXOAuMbie
000py/i0BaH1e; BCe OMbBIThI POBOJUT B YCJIOBUSX U PEXKUMaX, 00eCreunBaronmux
TI0JTyueHure TIPaBUIbHBIX Pe3y/IbTaTOB U BBIBOZIOB; COO/MOIaeT TpeOOBaHUS TIPaBU/T
6e30racHOCTU TPYy/la; B OTUYeTe MPaBUIBHO W aKKypaTHO BBITIO/HSET BCe 3allvCH,
TaOJIUI[BI, PUCYHKH, YepTeXKW, TpadyKW, BLIUKMC/IEHHS; TPAaBUIBHO BBITIOHSET
aHaJIN3 MOTPEIHOCTEH.

— OreHKa «4» CTaBUTCS, €C/TA BBITIOJIHEHBI TPeOOBaHUS K OIIEHKH «5», HO OBbLTH
JOMyIleHbl /IBa-TPXU HejoueTa, He Oosiee OfHOM HerpyOoi OIMOKKW U OHOTO
HejloueTa.

— OueHKa «3» CTaBUTCS, ecid paboTa BBIMOJIHEHA HE TIOJHOCTBIO, HO 00beM
BBIITOJIHEHHON YaCTH TaKOB, IO3BOJISIET TIOJYUYWUTH TPABWIbHBbIE pe3y/bTaThl U
BBIBO/IbI: €C/TH B XO/Ie TIPOBe/IeHUsI OTbITa ¥ U3MepeHU ObL/TN JOMYIeHbl OLINOKH.
— OrueHKa «2» CTaBUTCS, ecM paboTa BBIMOJIHEHA HE TIOMHOCTBIO U 00BeM
BBITIOJTHEHHON YacTu paboT He TI03BOJIAT CJe/iaTh TPaBU/IbHBIX BBIBOZIOB: €C/IH,
OTIbITHI, U3MePEeHHs], BEIUKC/IeHNs], Ha0JIr0IeH s TIPOM3BOAN/INCH HEIPaBU/IHHO.

Tema 5.2. Bo/1IHOBOe CBOMCTBO CBeTa

Y crabiit onipoc (YO)



. UTo Ha3bIBalOT uHTepdepeHivel cBeTa?

. Kakuie BOJIHbI Ha3bIBalOT KOr€PeHTHbIMU ?

. ChopmynupyiiTe yci0BMe MaKCUMyMOB U MUHUMYMOB UHTepP(epeHI1H.
. UTO Takoe ONTUYeCKUW U TeOMeTPUUYeCKUM MyTh CBeTa?

. Kak 00bsSICHUTB 1[BeTa TOHKUX TJIEHOK?

. UTo Takoe MpoCBeT/IeHHasi ONTHKA?

. UTo Ha3bIBalOT AUdpaKiiven cBeta?

. [Ipy Kakux yc/oBUsIX OHa Hab/Ir01aeTCs?

. O6bsicHUTe AUPPAKLIUIO Ha OHOM I1e/H.

. ChopmynupyiiTe ycioBure TJIaBHbIX MaKCUMYMOB TIpU JA(PaKLUKU Ha peLleTKe.
. UTo MOHMMAIOT MO0/, pa3pelariiei CtoCOOHOCTHIO AUPPAKIIMOHHON PelleTKN?
. Kakoli cBeT Ha3biBatOT ectecTBeHHbIM? [10/15ipH30BaHHbBIM?

. Chopmynupyiite 3akoH bprocTepa.

. Kakue crioco6s1 1ostyueHust TIo/ISpU30BaHHOTO CBETa BaM U3BECTHBI?

. UTO Ha3bIBalOT AUCTIEPCUEN CBeTa?

. Uto Takoe criekTp?

. Kakue cyl11leCTBYIOT TMHUHU CITIEKTPOB U3/TyYeHUs ?

. Kakue BeljecTBa /1atOT CIIJIOLIHOM CITEKTP?

. Kakue BeljecTBa fjatoT IMHENYATHIM, M010CAThINA CIIEKTPHI?

. Pacckakute 06 ynbTpadr0/1eTOBOM H3/TyUueHUH U ero CBOMCTBAX.

. PacckakuTe 06 nH(ppakpacHOM H3/TyueHUH U ero CBOMCTBAX.

. UTOo Ha3bIBaIOT CIIeKTpabHbIM aHa/IU30M?

. Urto Takoe dhpayHrodepoBbl TMHUM?

. KakoBBI Nprpo/ia ¥ CBOMCTBA PEHTT€HOBCKHUX JTyUen?

O OO UT A WN -
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KonTpomupyemsie komnereniuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kputepuu oueHku:

OTMeTKa «5»

TI0JTHO PaCKPbITO COJlepyKaHue MaTepuasa

YeTKO U MPaBWIBHO JaHbl OMpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHH, BEPHO
VICI10JIb30BaHbl HAyUYHbIe TePMUHBI

JJIsT J0Ka3aTeIbCTBA MCII0/Ib30BaHbl pa3/IMuHble YMeHUsI, BBIBOZIbI U3 HaOJTIOeHUH,
OIILITOB

OTBET CaMOCTOSITe/TbHBIN, NCII0/Ib30BaHbl paHee IPUOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE COJiepKaHue MaTepuasa

B OCHOBHOM MPaBUJ/ILHO /IaHbI OTpe/ie/IeHus IOHATUM U UCTI0J/Ib30BaHbl HAyUYHbIE
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

onpeziesieHys TOHSATUM HeroJIHbIe, JOIyIeHbl He3HaUUTeIbHble HapyILeHUs
TIoC/IeIoBaTeTbHOCTH U3/I0XKeHUs], HeOOIbIlie HeTOUYHOCTH TIPY HUCTI0/Tb30BaHUH
HayUYHBIX TEDMHUHOB WK B BBIBOZIAX U 0000ITIeHHSIX



TIpaBU/IbHbIE U YETKHE OTBEThI Ha BOMPOCHI YTOUHSIIOLIEro XapakTepa (M0o3uLys
TTOHVUMAFOIUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE COjlep>KaHre yueOHOro MaTepuasa, HO U3/10KeHO
(dbparmMeHTapHO, He BCerjja Moc/iejoBaTeIbHO

onpejie/ieHUs] OHSATUM HEJOCTaTOYHO YeTKHe

He HCII0JIb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011eHNs 13
HabJTI0JeHU, JOTyIIleHbl OIMOKU MPU UX U3/I0KEeHUU

JOTyIIleHbI OIIMOKU ¥ HETOYHOCTH B MCTO/Ib30BaHUM HAyYHON TEPMHUHOJIOTHH,
onpeziesieHde MOHSATUU

TIpaBUIbHbBIE U YETKHE OTBEThI Ha BOMPOCHI HABOSAILIETO M KOHKPETU3HUPYIOLLero
xapakTepa (Io3ULYs KPUTHK)

OTMeTKa «2»

OCHOBHOe cojiepykaHue yueOHOro MaTepuasia He pacKpbITO

He JIaHbl OTBETHI Ha BONPOChI HABOSILIEr0 U KOHKPETU3UPYIOIEro XapakTepa
JOTTyIIleHbI TPyObie OLIMOKY B OTIpe/ie/IeHUH TTOHSATHH, TIPU UCITO/Ib30BaHUU
TePMUHOJIOTUH.

3ajaHusA 1A CaMOCTOATe/TbHOM padoThl (CP)
Temsbl 3cce (pedepaToB, JOK/Ia 0B, COOOIIEHMI)

WuTepdepenius ceTa.

KorepeHTHOCTb CBETOBBIX JIyYei.
VnTepdepeH1us B TOHKUX MJIEHKAX.

Kosbija HetoToHa.

Vcrionb3oBaHve MHTep(epeHLIUU B HAyKe U TeXHUKe.
HNudpakuys ceera.

Owudpakuys Ha ey B napasulie/ibHbIX JTydax.
NwudpakuroHHas perieTka.

. TlonsiTue o ronorpaduu.

10 [Tonsspy3zaLius ronepeyHbIX BOJH.
11.TTonsipu3sanuis cBeTa.

12.1BoMiHOE nyuerpesioMeHue.

13.T1onsspor L.

14. Jucnepcus cBeTta.

15.Bup1 usnyuyeHui.

16.Bupbl CIIeKTPOB.

17.CniekTpsl UCITyCKaHUS.

18.CrieKTpsI MOTJIOLLeHUSI.

19.CnieKkTpabHbIN aHa/In3.

20.Y nbTpaduroneToBoe U3TyueHue.

LCoONURAWLNE



21.VlHdpakpacHoe u3nydyeHUe.
22.PeHTreHoBCKUe nyud. VIX mpuposia U CBOUCTBA.
23.11Ikana 5/1eKTpPOMarHUTHBIX U3/TyUYeHHUH.

Koutponupyemsie kommerenimu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kputepuu oueHKu:

OTMeTKa «5»

TIOJTHO PaCKPbITO COJIepyKaHue MaTepuasa

YeTKO U MPaBUWIBHO [@aHbl OTIpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHI, BEPHO
WICI10J/Ib30BaHbl HAYUYHbIE TEPMUHBI

JUTsT JOKa3aTeIbCTBA HMCI0/Ib30BaHbl pa3/IMuHble YMEHUs, BbIBOZIBI U3 HaOJTIOJeHUH,
OIThITOB

OTBET CaMOCTOSITe/TbHBIN, NCII0/Ib30BaHbI paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepKaHue MaTepuasna

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpe/ie/IeHus TIOHATUM U UCTI0/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUsI TOHSTUM HETOJTHbIe, TOMYILeHbl He3HAUUTe/IbHbIe HapYILeH!s
T10C/Ie/JOBaTeTbHOCTU U3/10KeHUSs1, HeOO/IbIIIMe HETOUHOCTHU TIPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BbIBO/IaX M 000011[eHHsIX

TpaBU/IbHbIE U YeTKHE OTBEThI Ha BOMPOCHI yTOUHSIOI[Ero XapakTepa (M0o3ULus
TTIOHUMAFOII1H )

OtMeTKa «3»

YCBOEHO OCHOBHOE COZiep>KaHue yueOHOro MaTtepuasa, HO U3/I0)KeHO
(dparmeHTapHO, He BCerja Mocae0BaTeIbHO

orpe/ie/ieHUs IOHSITHUN HeJJOCTaTOYHO UeTKHe

He UCII0/Ib30BaHbl B KaUeCTBe J0Ka3aTebCTBA BHIBO/ILI U 0000111eH s 13
HabJTI0/IeHNH, JOTTYIIeHbI OIITMOKY TTPU UX U3/I0KEeHUH

JOTTyIIIeHbI OIMOKKY ¥ HETOUHOCTH B MCTIO/Tb30BaHWH HAYYHON TePMUHOJIOTHH,
orpejiesieHe MOHSITUM

TipaBUIbHbIEe U UeTKHE OTBEThI Ha BOMPOCHI HABO/ISAILIEr0 U KOHKPETU3HPYIOILero
xapakTepa (MO3UL1sI KPUTHK)

OtmeTKa «2»

OCHOBHOe€ COjiep>KaHue yueOHOTro MaTepuasia He PacKphITO

He JlJaHbl OTBEThI Ha BOMNPOCHI HABO/SLLIET0 U KOHKPETU3UPYIOLL[ero Xapakrepa
JOMyIIeHbI TPyObIe OIMOKY B OMpe/je/IeH|UH TIOHSTUM, TIPH UCTI0/Ib30BaHUH
TePMUHOJIOTUH.

JIabopaTopHbIe padoThI



MHCTPYKIIMOHHAA KapTa K JlabopaTopHoii padore Ne 14

Tema 3aHATHA: U3MePeHUe [IJTMHBI CBETOBOW BOJTHBI C MOMOILBIO AU PaKLIMOHHOU
peLLeTKH.

Ilenb 3aHATHUA: U3MEPUTH [JI/TMHY CBETOBOW BOJIHBI C MOMOILIBIO AU(PaKLIMOHHOU
pelLLeTKH.

Ilepesy Haya/ioM 3aHATHA HeO0XO0JUMO 3HATh: UTO TaKoe [/IMHa CBETOBOM
BOJIHBI, OTIpe/iesieHre AU(PPaKIIMOHHON PelleTKA Y TIPUHIIUTI ee JIeHCTBHS.

IToc/ie OKOHUAHUSA 3aHATHS HE00X0JUMO yMeTb: Orpe/iesisiTh AJUHY CBETOBOM
BOJIHBI C ITOMOLBIO AU(PPaKLIMOHHON PelleTKH.

OOopyaoBaHue: KoMIbioTep, VIHTepHET, MHCTPYKI[MOHHAS KapTa.

Copepixanue u Teopus.

HOudpakiyoHHas pelieTka MpejcTaB/iseT co00l COBOKYITHOCTb OOJBIIOTO uMca
OUeHb  y3KUX [Mapa/UlesibHbIX  Lefied,  pasfie/leHHbIX  Henpo3payHbIMU
npoMexxyTkamu. OOIas I[IMpUHA 1eld UM HeNpo3payHOro TMPOMEeXKyTKa
Ha3bIBaeTCsd MepuoJoM perueTkd. Hampumep, ecii Ha AUQPPAKLMOHHOW pelleTKe
umeetcst 100 mTpuxoB Ha 1 MM, To Tiepuof audpakiyonHon pemetku € =0,01
MM.

Ha pucyHKe mipe/icTaB/ieHa cxeMa Xo/ia ydeid uepe3 pemietky. JIyuu, poxozsiiye
yepe3 peIIeTKy TepreHAUKY/IsIpHO ee TUIOCKOCTH, TOMaJaloT B 3pauvyok
HaOmopmarenns 1 00pa3yloT Ha ceTyaTKe I1a3a oObIYHOe M300pa’keHHe MCTOUHHKA
cBeta. JIyum, orubaroiijue Kpas Iijeied pellieTKd WMeIOT HeKOTOPYI0 pa3HOCTh
X071, 3aBUCALIYIO0 OT yryia . Ecyii 9Ta pa3HOCTh MPOMNOpPLIMOHaNbHa 4 | rie &
- LleJloe YKC/I0, TO KaXKZast Takas rapa Jiyueii oOpa3yeT Ha ceTdyaTke M300pakeHue
HCTOYHMKA, IIBET KOTOPOTO OIpe/ie/IsieTCs] COOTBETCTBYIOIIEM JI/TMHOMN BOJTHBI A .

C MOTpS CKBO3b peLIeTKY Ha HWCTOYHUK
CBeTa, HabJ/rojaTeb, KpoMme 3TOrO
MCTOYHUKA, BUJTAT pacroJ/io>KeHHbIe
CUMMETPUYHO 10 00e CTOpOHBI OT Hero
nudpakUMOHHBIe CrieKTpbl. bivkaliias mapa
criekTpoB (1-ro mopsiika) COOTBETCTBYET
A pasHOCTA  XOJa Jiyyel, paBHOU A IJisi
COOTBeTCTBYHOLLero TOHa. bosee ypaneHHas
v ¢ y napa CIIeKTPOB (2-ro TIOpsAZIKa)
COOTBETCTBYeT  pasHOCTHM  XOJa  Jyueu
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BHelHuMi BU/J| YCTaHOBKH, [IJIsl OTIpe/iesieHus IJIMHBI CBETOBOM BOJIHBI W300pakeH
! Ha puc. 2.
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Ha ontrueckod ckaMbe MOXKET TepeABUIaThCs IJIaCTMHA, B KOTOPOW IIpOpe3aHa
uieb TpPsSMOIMHeWHOW (opMmbl. [lof 1ie/bl0 yKperieHa IiKaja C JeleHUsMHU.
[ITess ocBelaeTcss 31€KTPUYECKOM JIaMIIOYKOW, MEKJY JaMIIOUKOW U IIeJIbIo
BCTaB/IIeTCI MOHOXPOMAaTUUeCKUM CBeTOPWIbTP. B /pyrom KoHIle ONTHYeCcKOMn

CKaMbU YKpeIrieH JepxkaTesb P,

B KOTOpBbIM BCTaB/sieTCsl AU paKLMOHHAas

peiietka. EciM cMOTpeTh Ha OCBEIlleHHYH0 MOHOXPOMAaTHUUeCKUM CBETOM Ielb
yepes MMPaKIMOHHYI0 pemetky, To kpoMe memi A£mo 6GokaM BUAHBI
cUMMeTpUYHbIe u300paxeHusi ee. Kaxkioe 60koBoe audpakLMOHHOe H300paykeHue

CMEILEHO B CTOPOHY Ha BEJIMUHHY B =Bl =S5

Ha puic.2 n3o06paxkeHsl TyuH, 0b6pa3syroiiue n300pakeHHbIe II1e/TH, 0YeBUIHO:
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OKcrepyMeHTa/lbHasl yCTaHOBKA TIpe/iCTaB/ieHa Ha PUCYHKe. B KpaliHeM HIKHEM
TIPAaBOM YTJIy TIaHeJIb «CTIEKTP», MOXKHO BbIOMpPaTh CBeTOMUIBTP OT KPaCHOTO [0
¢duronetoBoro.

BHu3y ciieBa pacriosiokeHa MaHe/Ib «PaCcCTOsSIHUE OT PelleTKU JI0 SKpaHa»,
KOTOPYIO eC/TM MeHSITh MeHsIeTCsl PacrioJioyKeHre pellleTKU B OKHe Bhblllie CIIpaBa.
OKHO 1oKa3biBaeT KaK MeHsIeTCsl pacIioyioXKeHue JIMHEWKU TIPU [IBUKeHUN
OTHOCUTE/TbHO peIeTKH.

I1naH BbINO/THEeHUSA 3da/ldHHUA:

1. Iepeligute no ccbuike https:/www.youtube.com/watch?v=VPEO9is9f d0 u
TIPOCMOTPUTE BU/IEOYPOK KOTOPBIM MOSICHUT, KAKUM 00pa30M TIPOBOIUTCS
nabopaTtopHasi paboTa B pea/ibHbIX YC/IOBUSIX.

2. [Tepeiigute no ccouike http://mediadidaktika.ru/mod/page/view.php?id=397

1 BBITIO/IHSINTE rmocsie40BaTe/IbHOCTD I,Z[EI‘/JICTBI/II\/'I OITMCaHHBIX HWXKe.

3aganuve 1. I3mepeHue [MHBI CBETOBOM BOJHBI C TTIOMOLLBIO JU(PPaKLIMOHHOW
pelLLeTKH.

1. 3anyCTUTh BUPTYa/IbHBIM CTEH/I.

2. [lomecTuTe mKany Ha paccTosiHie 4T oT qudpakLoHHOM perneTky. Bosbsmure
MoCJIej0BaTeIbHO 3HaueHus R, B COOTBeTCTBUH, C BAPUAHTOM COBMAJAar0IEeM C
nocsiejHel 1U(poU Mo CIUCKY IPYIIIbI, OH HAXOAUTCS B KOHLIE IOKYMEHTa,

3. Beibepute cBeTODUIBTP HAUMHASL C KPACHOTO, U T10 IITKaJIe IIUTKa,
paccMaTpUBaeMol uepe3 pPeIieTKy, Orpe/ie/IUTe PacCTOSTHUE OT IeJH /10
HabsrojaemMoit MMHUA 1-ro ropsika (pacctosiHre S ).

4. Pe3ynbTaThl U3MepeHUi 3aHecuTe B Tabmmity 1.

5. Te ke U3mMepeHus1 IpoOBeWTe /151 TyUel Apyroro lBeTa.

Sa
y n=27 g
6. OnpezenuTe AJUHY CBETOBOM BOJIHBI Rk JiJIs1 BCEX IBETOB JIyueli ¥ 3aHeCHTe
B TaOJTHITY.

Ilopsimok PaccrosiHie OT pelieTku o Paccrosnue ot JMHa CBeTOBOM
Y rpopesu BOJIHBI
P IIKaael 41, M pop ,
CIIeKTpa LLIKaJIbI /10 JINHAK S AL,107 M
b , 10 3 M
Ve
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CpenHee 3HaueHue

AJIMHBI BOJ/THBI

7. ChenaniTe BbIBO/,.

KoHTpo/1IbHBIE BOIIPOCHI.
1. Kakue BOJIHbI HAa3bIBAIOTCA KOrePeHTHbIMU?

2. Uro Ha3beiBaetcs gudpakmuent ceeta? OObSICHUTE 3TO SIBJIEHHE.

3. KakoB nops/ioK ciefoBaHUs 1IBETOB B AUGPPAKIMOHHBIX crieKTpax? KakoBa
OKpacKa HYJIeBOro MakCumyma-?

4. Uem oTmyaroTcsl AU(GpaKLMOHHbIE KADTUHBI TTPU OCBELLIEHUH PeIleTKH
MOHOXPOMaTUUECKUM CBeTOM U 6e/ibiM cBeToM? OOBSICHUTE 3TH SB/I€HUS.

5. Uto Takoe uHTepdepeHLIys CBeTa? YUuacCTBYeT JI 3TO siBJieHUe NPy
obpa3oBaHuU AUGPAKIIMOHHOTO CIIEKTpa Ha I1[e/T WK pelleTKe?

6. Kak onpeiesuTh J/TMHY CBETOBOM BOJIHBI C MOMOILBIO AU(DPAKI[MOHHOM
pereTku?

HauanbHbie AdHHBbIE I10 BAPUdHTaM K 3ddHUSAM
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KonTpompyemsie komnereHiuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kpurepun oLieHKH:

— OneHKa «5» CTaBUTBLCS, €CJ/IM yUalluics BLITIOHSIET pPaboTy B TIOJTHOM 00BeMe C
cobmofeHrieM He0oOXOAMMOM TIOC/e/OBaTe/IbHOCTU TPOBEJIEHUs] OIBITOB U




WU3MEPeHUH;  CaMOCTOSITe/IbHOW  paljMOHa/IbLHO  MOHTHUPYeT  HeoOXOAuMbIe
o0opy/iIoBaHKe; BCe OTBITHI IPOBOAUT B YCJIOBUSX M Pe)KUMaX, 00eCcTieurBaroIrxX
ToJTyueHre TIPaBUIbLHBIX Pe3y/IbTaTOB U BBIBOZIOB; COO/MOIaeT TpeOOBaHUS TIPaBU
6e30IacHOCTH TPY/la; B OTUeTe MPaBUIBHO U aKKypaTHO BBITIO/IHSET BCe 3allvCH,
TaOJIUI[BI, PUCYHKH, UepTeXKU, TpadyKW, BLIUKMC/IEHWS; TPAaBUIBLHO BBITIOHSIET
aHaJIN3 MOTPEIHOCTeH.

— OreHKa «4» CTaBUTCS, €C/IA BBITIOJIHEHBI TPeOOBaHUS K OIIEHKH «5», HO OBbLTH
JIOMYIIleHbl /IBa-TPYM HejoueTa, He Oosiee OfHOM HerpyOol OIMOKKA U OZHOTO
HezloueTa.

— OueHKa «3» CTaBUTCS, ecid paboTa BBIMOJIHEHA He TIOJHOCTBIO, HO 00beM
BBIITOJIHEHHON YaCTH TaKOB, TO3BOJISIET TIOYUYWTH TPABWIbHbIE pe3y/bTaThl U
BBIBO/IbI: €C/TH B XO/Ie TIPOBe/IeHUsI OTbITa ¥ M3MepeHU ObL/TN JOMYIeHbl OLIHOKH.
— OleHKa «2» CTaBUTCS, ecM paboTa BBIMIOJIHEHA HE TOMHOCTbIO U 00beM
BBITIOJTHEHHON YacTh paboT He TI03BOJIAT CJe/iaTh TPaBU/IbHBIX BBIBOZIOB: €C/IH,
OTTbITHI, U3MEPEeHUsI, BEIUKC/IeHNs], Ha0JIr0[eHHUsT TIPOM3BOAN/INCH HETIPaBU/THHO.

JIaGopaTopHBIe paboThI
JlaboparopHasi padora Ne 15

Iless pabdoThI: C MOMOIIBI0 HEO6X0AUMOTO 000pyJ0BaHUS HAOIOAATH CII/IOITHOM
CIIeKTD, HEOHOBBIW, Te/IMEBbIN WU BOAOPOJHBIN.

O6opyoBaHHe: TIPOEKIIMOHHBIN arrapar, CrieKTpaibHble TPYOKH C BOZOPOZOM,
HEOHOM WJIU TeJjiieM, BbICOKOBOJIbTHBIM MHAYKTOP, UCTOYHUK [MUTAHUS.

X0 PABOTbI:

YcTpoucTBo aByXTpyoOHOro
cneKTpockona

1. Oxvasap.

b

3putensHas TpyDa.

. O0BeKTIB.

(7Y

4. IIpmimva.

LA

. Komm IMatTop.

6. lllens.

-]

- MukpomeTprieckiii BITHT.



YKpenum cnexTpockon B WTaTWEe Takum oGpasom, Urobel Wenk ero konnumaropa Gewna
pacnonosexa BepTukankeHo, Mepeq wWenso Ha PACCTOAHUK HECKONBKUX CAHTUMETPOB
YCTAHOBMM 3MIEKTPUYECKYIO NAMNOYKY Ha NOACTABKE TaK, YTobbl €8 HUTL HaKanWBaHWA
Gk1Na Ha BLICOTE WeNW, U NOAKMOYMM NaMNy Yepes PeOCTAT K UCTOUHUKY TOKA.

Mocne aToro BKAKYAM Namny W Npu NONHOM Hakane HaGnogaem cnNoOWHOR cnekTp
NNYYEHUA HUTH.

3apucyem LBETHEIMKM KapaHAalWamMu KAPTUHY CnexTpa, HaGniogaemMoro HaMu.

o el 600 ﬂlﬂl
u

Hanpaewm KonNWMaTop CNeKTPOCKONa Ha CEETAWYKCA NIOMWUHECLLE
BWCALLY Ha NOToNke, PACCMOTRUMM ee CNeKTP W 3apuCyeM ero B Te
Onuwem, Yem CNeKTp NOMWHECLUEHTHOW NaMrbl OTNWHAETCA OT ChE
naMnel HakanueaHws,

Mbi BUAWM OCHOBHbIE LBETa NOMYYEHHOro CMMOLWHOro cnexkTpa B
cnegywowem nopsagee: (puoneToBbIi, CUHWA, ronyBoil, 3eneHbIil, MeNTLIN,
OpaHKeBbIW, KpacHbIA.

[aHHbIA cNeKTp HenpepbiBeH. 3TO O3Ha4YaeT, YTo B cneKTpe
npeacTaBneHbl BOMHbI BCEX ATNH.

Takum oGpasom, Mbl BLIACHWIK, YTO HarpeToe 40 BbICOKOMR
TeMneparypbl BeWecTBo, HaXoAALWeecs B TBEPLOM COCTOAHWUKW, AaéT
CMNNOLWHOW CNeKkTp

400 S00 Bt'l[l ?l;‘lll:l
1 ]




MNepenpeMm K paccMOTPEHMWIO CNEKTPOB pa3nMyHbIX ra3zoe. nsa
3Toro BCTABMM TPYDBKY € MuccneayeMmbiM rasoM B Aepxartenb
npubopa ANA 3aXKMraHUA cNeKTpPanbHbIX TPY6OK M NnoAKNIOYMM
npubop K MCTOYHUKY HaNpAXXEeHMUA.

Cnexmp seodopoda: thwoneToBblid, ranyGoil, 3eneHkiid, opaHMeBbIil.

HawGonee ApKO ABNAETCA OPAHMEBAA NIMHWA CNEKTPA.

400 450 500 550 600 700

Cnexkmp 2enus: ronyGoil, 3eneHbii, MenTbIi, KpacHbIA.
HanBonee ApKOii ABNAETCA MENTARA NUHWUA.

400 450 500 550 600 700

HCOIH

KPHIITOH




Mbl BUAMM MHOXECTBO LIBETHbIX JIMHUA, pa3aeneHHbIX
IWWMPOKUMU TEMHbLIMW NOMOCaMMU.

Hanuuune nuHeluaroro cnekrpa o3Ha4yaer, 4UTo
BeLWeCcTBO U3/lyyaeT CBeT TO/IbKO BMNo/He
onpepeneHHoi 4NMUHbI BOMHbI.

OcHOBbIBasiCb Ha HalleM ONnbITe, Mbl MOXEM cAaenatb
BbIBOJ, YTO /INHeiuaTble CNeKTPbl 4al0T BCe BellecTBa
B ra3oo6pa3HOM aToOMapHOM COCTOsSHMK. B aTom
cnyyae cBeT U3/1y4yaroT aTOMbl, KOTOpPbIe NPaKTUYeCKW
He B3aMMOAeNCTBYIOT APYr C APYIOM.

WN3onmMpoBaHHble aTOMbI U3/y4alT CTPOro
onpeaeneHHble A4/INMHbI BOJH.

HenpepoiBHBIA
CNEeKTP M3NYYeHHA
60-BaTHOW NaMnkl
HaKanMEaHWA
(eBepxy) wu
NOAOCaThLIA CNEeKTP
H3ny4YeHuAa 11-saTHOR
KOMNAaKTHOR
NOMHUHECWWEHTHO R
namnel (BHW3Y)
Dewesan
aveprocbeperawwla
A NOMHAHECUEHTHaA
naMmna

CnekTp
CBETOOMWOOHOW
naMmnel NOYTH
CNAOLWHOMW, XOTA BCTh
HebonewWoW npoBan

KonTpompyemsie komnereHiuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;

Kpurtepuu onieHKu:

— OrjeHKa «5» CTaBUTBCS, €C/TU YUAI[ANCS BBITIONHSAET paboTy B MOJTHOM 00beMe C
cobmogeHrieM HeoOXOAMMOM TIOC/e/[OBaTe/IbHOCTU TPOBEJIEHUsI OTBITOB U
W3MepPeHH;  CaMOCTOSITe/IbHOM  pallMOHa/IbHO  MOHTHUpPYeT  HeoOXOAWMBbIe
o0opy/ZioBaHKe; BCe OMBITHI IPOBO/IUT B YCJIOBUSAX U PeXKUMaX, 00ecrieurBaroIux
To/TyueHHe TIPAaBU/IbHBIX Pe3y/IbTaTOB U BBIBOJIOB; COO/MIOaeT TpeOOBaHUS TIPaBU/I
6e30macHOCTU Tpy/ia; B OTYeTe MPaBU/IbHO M aKKypaTHO BBITIO/HSIET BCe 3allMCH,
Tab/ULbl, PUCYHKH, YepTeXKd, TpadvKW, BLIYMUC/IEHWS; TPaBUIBHO BBITIOIHSIET
aHa/m3 MOrPeIHOCTeM.



— OreHKa «4» CTaBUTCS, €C/IA BBINOHEHbI TpeOOBaHMS K OLIEHKUA «5», HO ObLIN
JOTyIIleHbl /IBa-TPH HejoueTa, He Oosee ofHOW Herpyboil OLIMOKKW W OJHOTO
HejoueTa.
— OueHKa «3» CTaBUTCS, ecid paboTa BBIMOJIHEHA He TIOJHOCThIO, HO 00beM
BBIITOJIHEHHON YaCTH TaKOB, IO3BOJISIET TOJYUYWTH IMPABU/IbHbIE pe3y/bTaThl U
BBIBO/IBI: €CJTH B XO/Ie IPOBE/IeHHsI OTbITa ¥ U3MEPeHHI ObI/IM JOMYILeHbI OITMOKH.
OrleHKa «2» CTaBUTCA, ecd paboTa BBIMO/IHEHA HEe TOIHOCTBIO U 00BeM
BBIITOJIHEHHON YacTH paboT He TMO3BOJIAT CZeaTh MPABU/IbHBIX BBIBOJOB: €CIIH,
OIBITHI, U3MEPEHUsI, BLIUMC/IeHNsI, HaO/II0[eHHsI TPOM3BOANINCH HeIPaBUIbLHO.

Tema 5.3. CnierjuasibHasi TeOpusi OTHOCUTE/IbHOCTH
Y crHbM onipoc (YO)

. ChopmynupyiiTe 3akoH bproctepa.

. Kakwue crioco6nI 1o/1yueHust TI0/ITPU30BAaHHOTO CBETa BaM U3BECTHBI?

. UTO Ha3bIBalOT AUCTIEPCUEN CBeTa?

. UTto Takoe criekTp?

. Kakue cyl11eCTBYIOT TMHUH CITIEKTPOB U3/TyUeHUsI?

. Kakue BeljecTBa [1atOT CIIJIOLIHOM CIIEKTP?

. Kakue BemjecTBa fjat0T TMHEWUATBIU, M0JI0CATBIN CIIEKTPHI?

. PacckakuTe 00 ynbTpadri0/ieTOBOM H3/TyUueHUH U ero CBOMCTBAX.
. PacckakuTe 06 nH(ppakpacHOM H3/TyueHUH U ero CBOMCTBAX.

10. UTo Ha3bIBAIOT CIIEKTPA/IbHbIM aHA/IM30M?

11. Yo Takoe dpayHrodepoBbl TMHUM?

12. KakoBbI IpUpoOZia U CBOMCTBA PEHTT€HOBCKHUX JTyUen?

LooNOYTULEA WN =

Koutponupyemsie kommerenrmu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kputepuu oueHku:

OTMeTKa «5»

TI0JTHO PaCKPbITO COJlepyKaHue MaTepuasa

YeTKO U MPaBWIBHO JaHbl OTpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHH, BEPHO
WICI10J/Ib30BaHbl HAyUYHbIe TePMUHBI

JUTsI J0Ka3aTeIbCTBA MCII0/Ib30BaHbl pa3/IMuHble YMeHUs, BBIBOZIbI U3 HaOJTIOeHUH,
OIILITOB

OTBET CaMOCTOSITe/TbHBIN, NCIT0/Ib30BaHbl paHee TIPUOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE COJiepKaHue MaTepuara

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpeZie/IeHus TIOHATUM U UCT0/Ib30BaHbl HAyYHbIe
T€PMUHBI.

OTBET CaMOCTOSITe/IbHbIMN



oripeie/ieHUs] TIOHSATHI HeIlo/IHbIe, TOMyIlleHbl He3HauuTe TbHbie HapyIIeHu s
TI0C/IeIoBaTeTbHOCTH U3/I0XKeHUs], HeOOIbIlie HeTOUYHOCTH TIPY HUCTI0/Tb30BaHUH
HayUYHBIX TEDMHUHOB WK B BBIBOZIAX U 0000ITIeHUSIX

TIpaBU/IbHbIE U UETKHEe OTBEThI Ha BOIIPOCHI YTOUHSIIOII[ET0 XapakTepa (TO3ULIUs
TTIOHMMAFOIIUH)

OtMeTKa «3»

YCBOEHO OCHOBHOE COjlep)KaHre yueOHOTro MaTepuasa, HO U3/I0KeHO
(dparmMeHTapHO, He BCerja Mocjae0BaTeIbHO

onpe/ie/ieHUs OHSITUN HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe J0Ka3aTebCTBa BHIBO/ILI U 0000111eHNs 13
HabJTI0/IeHNH, JOTTYIIeHbI OIITMOKY TIPU UX U3/I0KEeHUH

JOTTyIIleHbI OIMOKY ¥ HETOUYHOCTH B MCTIO/Tb30BaHWM HAYYHON TePMUHOJIOTHH,
orpejie/ieHe MOHITUM

TpaBUIbHbIE U YeTKHE OTBEThI Ha BOMPOCHI HABO/ISAILIET0 U KOHKPETU3HUPYIOLLero
xapakTepa (10o3ULUsi KpUTHUK)

OtmeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI Ha BONIPOChI HABO/SLLIET0 U KOHKPEeTU3UPYIOLL[ero Xapakrepa
JOMyIIeHbI TPyOble OIMOKY B OMpe/je/IeHUH TIOHSTUM, TIPU UCTI0/Ib30BaHUH
TePMHUHOJIOTHH.

TectupoBanmue (T)
I BapuaHrT.

1. Yto Takoe cBeT?
a) 9TO U3yueHre, paclpoCTpaHsoIieecs OT MHOObIX HAarPeThIX Te;
6) 3TO U3NyUYeHHe, BOCIIPUHUMAaEMOe T/1a30M, T.e. BUZIMMOe U3TyueHue.

2. B yem COCTOUT 3HaueHHe CBeTa B HaLlleH JKU3HU?

a) Mo/, AeMCTBMEM CBeTa U Terjla Ha 3emiie BO3HUKIIA )KU3Hb;

0) cBeT — CpeZiCTBO BUIEHMS;

B) CBeT — Ba’KHellllee CPe/ICTBO ITO3HAHUS TIPUPO/bI;

') CBeT — aKTUBHBIM YUaCTHUK Pa3/TUUHbIX (PU3UUECKUX SIBJIEHUN;
1) [esiTeNTbHOCTh YesioBeKa 3aBUCUMa OT CBeTa.

3. Kakue KpyrHble HayuHble OTKPBITUS 00sI3aHbI CBETY?

a) OTKPbITHE 3aKOHOB JBK)KEHUSI TJIaHeT;

0) OTKpBITUE CTPOEHUS KJETKH >KUBbIX OPraHU3MOB,;

B) orpeJie/ieHre CTPYKTYpPbl METaJl/IOB;

I) orpejiesieHye XUMHUUeckoro coctaBa CoJHIla U ApYruX HebeCHbIX Tell.



4. l'eoMeTpHUUECKOM ONTUKOM Ha3bIBAaeTCs pPa3ziesl ONTHKH, B KOTOPOM. ..

a) M3y4aroTCs 3aKOHBI PACITPOCTPaHEeHUsI B TPO3PayHbIX CpeflaX CBETOBOW YHEPTUH
Ha OCHOBE TMpe/iCTaB/IeHUsI O CBETOBOM JIyUe€;

6) rmyboKo paccMaTpUBAKOTCs CBOMCTBA CBETA U ero B3auMO/IeHCTBUe C
BeI|eCTBOM.

5. OCHOBOIOJIO’KHUKOM KOPITyCKY/ISIpDHOW TeOpUU CBeTa ObL. ..
a) Pemep;

6) HetoTOH;

B) MakcBes;

r) ApUCTOTe/Ib;

1) T'rovreHc.

6. JBOMCTBEHHOCTb CBOUCTB (KOPMYCKY/ISIPHO-BOJIHOBOU [lyasiu3M) MPUCYLIA. . .
a) TOJIbKO CBETY;

6) TOJTbKO MUKPOCKOITHYECKUM TeJIaMm;

B) moboii popme MaTepum.

7. KTo BIiepBeIe onpeziesna CKOpOCTb CBeTa?
a) Malike/ibCOH;

6) Nanuneti;

B) Pemep;

r) ®uszo.

8. UeM 00OBSICHSICS yCTieX aCTPOHOMHUYECKOTO MeTO/ia M3MepeHHsi CKOPOCTH Tefa?
a) npwkenreM FOmurepa Bokpyr CoiHIIg;

0) IpoXoAMMbie CBETOM PACCTOSTHUS ObUTM OUeHb BeJTUKH;

B) TeM, UTO CBET JitoOble PacCTOSTHUS TIPEO/I0IeBaeT MIHOBEHHO.

9. B yem CyLIHOCTb MeTO/ia OrpejiesieHusi CKOpOCTH cBeTa B onbiTe ®uso?
a) [/ U3MepeHusi BpeMeH! pacrpoCTpaHeHUs CBeTa MUCI0J/Ib30BaI0Ch
BpalljarolLleecs 3epKaso;

0) A/ ©3MepeHUs] BpeMeHH paclipoCTpaHeHUsl CBeTa UCTI0/Ib30BasICs
“IipepbIBaTeNb” — Bpalljaroliieecs 3ybuaToe KoJieco.

10. Yo Ha3bIBaeTCsA CBETOBBIM JIyUOM?

a) reoOMeTpUUeCcKoe MeCTO TOUeK, UMEIOIIUX O/JMHAKOBbIe (Da3bl B MOMEHT
BpeMeHY;

0) nuHYsA, yKa3bIBaroIasi HarpaB/ieHe PacpoCTpaHeH!s] CBeTOBOM 3HEPTHUH;
B) BooOparkaemast TMHUS, TIapasijiesibHasi POHTY pacrpoCTpaHeHUs! CBeTOBOM
BOJIHBL.

11. Tenb, oTOpolIeHHas TpeAMeTOM, OCBellleHHbIM MPOTSPKEHHBIM UCTOUHHKOM. . .
a) IMeeT pe3Kue ouepTaHusi, MoA0OHbIe ouepTaHusIM TIpe/IMeTa;
0) OKpy’KeHa IOy TEeHBIO.



12. Ec/iv iyd 11epexo/iuT U3 ONTUYECKH MeHee TIJIOTHOM Cpefibl B ONTHYecKu bosiee
TIJIOTHYIO, TO...

a) yrou nazieHust 0oJibIiie yT/ia TpeioM/IeHNs;

0) yroJ majieHys MeHbIIIe yTJ/ia [PeIOM/IeHUSI;

B) YT'OJI T1aJIeHusI paBeH YTy MpeoM/IeHusl.

13. Tlouemy nyu cBeTa Mpu mepexo/ie U3 OJHOM Cpe/ibl B IPYTYIO MPeIOMJISIeTCS?
a) U3MeHsIeTCsA CKOPOCThb CBeTa B Cpe/e;
6) u3MeHsieTCsl HarpaB/ieHUe CBeTOBOTO MyyYKa.

14. B KakoM cjiyyae yroJi rajieHusi paBeH yri1y [pejoMIeHus?
a) ecsIy yrou najieHus 630k K 90 rpagycam;

0) ecsiv yroJi TlafieHysi paBeH HY/TIO;

B) eC/IM CKOPOCTH CBeTa B IBYX Cpe/iaxX PaBHbI.

15. Omnpepensist riybuHy BoioeMa “Ha riias”...

a) Mbl TOYHO OTIpejiesisieM I1yOuHy;

6) AHO KaXkeTcst HaM TTyOxke;

B) /IHO Ka)keTCsl Bcer/ia 6ivke K Ham, T.e. MeJibye.

16. C kako# hu3rnueckKou XxapaKTepUCTUKOM CBSI3aHO pa3/idule B 1jBeTe?
a) C AJIMHOM BOJIHBI;

0) C MHTEHCHUBHOCTBIO CBETa;

B) C MOKa3areJsieM TpeJioM/IeHUs Cpe/ibl;

T) C YaCTOTOM.

17. OT yero He 3aBUCUT TTOKa3aTesb IpeioM/IeHNs BelljeCTBa?
a) OT CBOMCTBA BeIl|eCTBa;

0) OT /TUHBI BOJTHBI;

B) OT YaCTOThI;

T') OT yIJia MpeioMJIeHHSsI;

[1) OT CKOPOCTH CBeTa.

18. TIpegmeT KaxkeTcst HaM OeJTbIM, eCJ/Iv OH...
a) YaCTUYHO OTPa)KaeT BCe JIyUH;

0) 4acTUYHO TIOTJIOIIAeT BCe TyUH;

B) OJMHAKOBO OTpa’kaeT BCe JIyuHy;

I') OAUHAKOBO IOIJIOLIAeT BCe JIYUH.

19. B uem 3ak/rouaeTcs siBjieHWe UHTep(epeHIuY CBeTa?
a) B YCHU/IEHUU OJJHOTO CBETOBOTO Iy4Ka JIPYTHM;

0) B mosryueHuM criekTpa 6esoro cBeta;

B) B orubaHyy CBETOM TPensiTCTBU;

T') B HAJIO)KEHUU CBETOBBIX BOJIH.



20. B uem 3aksrouaeTcs IpoCBeT/IeHre ONTUKUA?

a) B yBe/IMYEHUH BXOZHOTO 3pauka ONTUUYECKON CUCTEMBI;

0) B yMeHbIIIEHUHW OTPa)KEHHUS CBETa OT MTOBEPXHOCTH ONTHUUECKOTO CTeKa;+
B) B UHTep(epeHI[MH CBeTa Ha TIOBEPXHOCTH ONTUYECKOT0 CTEeK/Ia;

T') B OBBILLIEHUH TTPO3PAaYHOCTU ONTUUECKOT0 CTEK/Ia;

1) B TIpUMEeHEeHUU CBeTO(UIbTPOB.

II BapuaHT.

1. BeibepurTe BepHbIii 0TBeT. Ecu (hoKyCcHOe pacCTosiHHe OJHOU JTMH3BI JIJTUHHEE,
YyeM JPYTOM, TO Kakasi U3 HUX JacT Oosbliiee yBeTnueHue?

a) JniHHO(OKYyCHast

6) KopoTkodokycHast

B) Obe ZalyT OAHO U TO >Ke yBeTnueHHe

2. OT™MeTbTe, KaKasi U3 JTMH3, KOTOpble UMeloT (DOKyCHbIe pacCcTosiHus 15 cM, 20 cM
1 25 cM, ob6asaeT HaubOO/IbIIeH ONTUYECKON CUJION?

a) CF=15cm

6) CF=20cm

B)CF=25cm

3. Beibepute hopmyiy, o KOTOPOM PaCCUNTHIBAIOT ONTUUECKYIO CHTY JIMH3bI:
a) v=1/T

6)D = 1/F

B) R=U/I

r)q=Q/m

4. B Kakux eiuHUI[aX U3MEPSIIOT ONMTUYECKYH0 CUTY JTMH3bI?
a) Omax

0) BonbTax

B) Kanopusx

r) JuonTtpusx

5. HalijuTe onthueckue CUJIbI JIMH3, (DOKYCHbIE PACCTOSTHUSL KOTOPbIX 25 cM U 50
CM.

a) 0,04 aritp u 0,02 anTp

6) 4 aoTp U 2 ANTp

B) 1 AniTp U 2 ANITp

r) 4 gntp u 1 agnTp

6. OnThuecKre CU/IbI IMH3 paBHbI 5 ANTP U 8 AnTp. KakoBbl MX QOKyCHbIe
pacCcTosgHusA?

a)2mul,25Mm

6) 20 cm 1 12,5 cm



B)2cMmu 1,25 cm
r)20mu 12,5m

7. Oyist TOro 4TOOBI OTPaXKeHHBIM JIy4 COCTaBJISLI C MaAarouum yro 40°, yron
Ta/IeHUs1 CBeTOBOT'O Jyya JA0JKeH OBbITh CJieAyIOIIM:

a) 20°

6) 50°

B) 40°

r) 25°

8. Onpefienuite, KakuM Oy/1eT OTHOCUTE THHBIN TIOKa3aTeslb TIPeJIOMJIeHHS ABYX
cpefi, ec/iv yroJi najeHus paBeH 60°, a yroy Mexay OTpaKeHHbIM U
TpeJIOMJIeHHbIM Jiydyamu paBeH 90°7?

a) 1,5

0) v2

B) V3

r) 1,2

9. BribepuTe, KakuM OyzieT roKasaTesb MpeioM/IeHHs BTOPOI Cpe/ibl
OTHOCHUTE/BHO MepPBOM, eCJ/IU NPU Mepexo/ie CBeTa U3 MepBOM Cpefibl BO BTOPYIO
yron npesomsieHus paseH 30°, a yrosi nazieHusi B 2 pasa Oosbliie?

a) 1/v3

0) v2

B) 1,5

r)v3

10. BoisicHuTe, ueMy Oy/1eT paBeH yroJi TaJleHusl TIPY Mepexo/ie CBeTOBOro Jiyya B
OTNTHUYECKH MeHee TUIOTHYIO Cpe/ly M3 ONTHUeCKoW OoJiee TVIOTHOM?

a) yroJi MaJieHust paBeH Y1y MpeOM/IeHUS

0) cBeT MpoxXoAUT Oe3 TpeIoMJIeHUS

B) yroJI najieHusi 00JIbIile yria IpeioM/IeHus

I') YroJ MaZieHyst MeHblIIe yIjia IPeIOM/IeHHS

11. CBeToBoOI Jiyu niepexouT 13 BoAbl (n = 1,5) B Bo3ayx. Kakoe 13 npuBeieHHBIX
COOTHOLLIEHW UMeeT MeCTO ZIJIs yIJ/ia IpeJioMJieHus B, eciiv yron nazieHust paBeH
b?

a) B<b

0) B>b

B) B=b

r) B>>b

12. Yron Mexzay 3epkaioM U Majaroum jgydyoM paseH 50°. Oripegenuvre, uemy
paBeH yro (rpaj.) OTpa’KeHHUs Jiyua:

a) 55

6) 70



B) 35
r) 40

13. JIun3a 370:

a) Mpo3payvHoe TeJslo, uMeloliee C ABYX CTOPOH TJiafikye TIOBePXHOCTH

0) Tesi0, CTOPOHBI KOTOPOT'O OTTIO/TMPOBAHBI ¥ OKPYTJIEHBI

B) TIPO3payHoOe TeJio, OrpaHUUeHHOe CTOPOHAMM, KOTOPbIe TIPe/ICTaB/ISIIOT cob0i
cheprueckre TIOBepXHOCTH

r) Moboe Teso C IJ1afiIKUMU U30THY ThIMU TIOBEPXHOCTSIMU

14. BcriomHuTe, KOT/Aa JIMH3bI Ha3bIBatOT BOTHYTHIMU, KOTZJa — BBITTYK/IBIMA?

a) BorHyTbIMM — Te, y KOTOPBIX Kpasi TOJIIIe, YeM Cepe/IiHa, BbITYK/IbIMU — Y
KOTOPBIX Kpasi TOHbIIIe, UeM cepeJiiHa

6) BorHyThIMi — y KOTOPBIX Kpasi TOHbIIIe, YeM Cepe/iiHa, BBITYK/IbIMUA — Y
KOTOPBIX Kpasi TOJIIe, UeM CepeiiHa

B) BOrHyTBIMU — TeJjla C IOBEPXHOCTSIMH, 0OpallieHHBIMA BHYTPb, BBITTYK/IBIMH —
C TIOBEPXHOCTSIMH, 0OpaIiieHHEIMA HapyKy

15. UTo UHTEpeCHOro B TOUKEe Ha ONTHYECKOW OCU BBIMYK/IOU JIMH3bI, KOTOpast
Ha3bIBaeTCs POKycom?

a) Tem, uTO B Hell COOMPAIOTCS BCe TIPeJIOMIIsIEMbIe JTMH30M TyUr

6) Tem, uTO B Hell mepeceKarOTCs TIpe/IOMJ/IeHHbIe TMH30M JTy4YM, HarlpaB/ieHHbIe Ha
Hee TlapaJijie/ibHO ONTUUeCKOW 0CU

B) Tem, UTO B 3TOM TOUKe MepeceKaroTCsl BCe JIyuu, TIpoLle/ilie CKBO3b CepeiuHy
JIUH3bI

r) Tem, UTO B Heli MepeceKarOTCs BCe JIyUH, NPOLIe e CKBO3b Kpasi JIMH3bI

16. Tenb, oTOpoltieHHast PeIMETOM, OCBEITIeHHbIM MPOTSHKEHHBIM UCTOUHHUKOM. . .
a) IMeeT pe3KHe ouepTaHus, MOA00HbIe OUepTaHUsAM TTpeIMeTa;
0) OKpy’KeHa oIy TeHbIO.

17. Eciiv iyd riepexo/iiT U3 ONTUYeCKH MeHee TJIOTHOM Cpefibl B ONTHYecku bosiee
IIJIOTHYIO, TO...

a) yroJ najeHus 6osblile yria npejioMIeHus;

0) yron nazieHvsi MeHbllle yrJjia peioMJIeHHUS;

B) YI'OJI [TaJ|eHUs1 PaBeH YIJ1y MpeioMJ/IeHuSI.

18. TTouemy Jsiyu cBeTa IMpH Mepexoie U3 OAHON CPe/bl B IPYTYIO TPeIOMIISIeTCS?
a) U3MeHsIeTCsI CKOPOCTh CBeTa B CpeJie;
0) M3MeHsIeTCSsl HarpaB/ieHHe CBETOBOTO MyyJKa.

19. B kakoM ciyyae yros rnaZieHusi paBeH yriy mpeioM/IeHus ?
a) ecnu yron nagenus 6;m3ok K 90 rpagycam;

6) ecsii yros nafieHysi paBeH HYJIIO;

B) eC/IM CKOPOCTH CBeTa B [IBYX Cpe/lax paBHBbI.



20. Omnpepenisisi T/1ybuHy BojjoeMa “Ha r/1a3”...

a) Mbl TOUHO OTIpe/ieJisieM TTyOUHY;
0) AHO KaXkeTcst HaM Ty OKe;

B) [THO KaXkeTcsi Bcerja O/mke K HaM, T.e. MeJibue.

Koutponupyemsie komrerenrmu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kiouu K Tecrtam:

BapuaHT 1

Ne Bompoca | 1|2 11|11 1111|112
01|23 [4|5|61|7 8|90

IlpaBuwibH |0 |a ©|0|a|a|B|B|r |a|B|r |0

bIM OTBET

BapuaHnt 2

Ne Bompoca |12 111|111 11|11 ]|2
01|23 [(4|5|61[7 8|90

IlpaBuibH |a|a r (6 |r |B|a|0|0|a|a|B |B

bIi 0TBET 0

Kpurepuu orieHKuU:
— «2» BBICTaB/IsIeTCS 00yuaroiieMycs, ecii Habpan MeHee 8 6asoB;

— «3» BBICTaB/IsIeTCS 00yuaroemycs, 3a 11-9 6annos;

— «4» BBICTaBIsIETCS 00yUaromemycs, 3a 12-16 6aios;

— «5» BBICTaB/IsIeTCS 00yUarommemycs, 3a 6osee 17 6anios.

Tembl 3cce (pedepaToB, JOK/IAJ0B, COOOLEHU)

uihwihe

3agaHus 1A CaMOCTOsATe/IbHOM padoThl (CP)

[IB>KeHue Co CKOPOCTBIO CBeTa.

[TocTyatbl TEOPUU OTHOCUTETLHOCTU U C/I€[CTBUS U3 HUX.
VHBapuaHTHOCTb MOZYJIsI CKOPOCTU CBeTa B BaKyyMe.
OHeprus noKos.

CBsI3b MacChl ¥ 3HepPryuy CBOOOAHOM YaCTHIIBI.

KonTpompyemsie komnereHiuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kputepuu oLieHKu:

OTtmeTKa «5»

IMOJTHO PACKPBITO COAEPKaHUE MdTEPHUAJId




YeTKO U MPaBUILHO /IaHbl OMpe/ie/IeHUst U paCKPbITO COZiepyKaHue TIOHSITUM, BePHO
WICII0/Tb30BaHbl HAYUHbIE TEPMUHbI

JUTsI JOKa3aTe/IbCTBA MCI0/Ib30BaHbl pa3/IMuHble YMEHUs, BBIBOZIBI U3 HaOJTIOJeHUH,
OIbITOB

OTBeT CaMOCTOSITe/IbHBIN, UCIT0/Ib30BaHbI paHee MprUoOpeTeHHbIe 3HAHMUS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpeZie/IeHus TIOHATUM U UCTI0/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUsI OHSTUN HEMOJ/THbIe, TOMYyLeHbl He3HAUUTe/IbHbIe HapYILLIEeH s
TI0C/Ie/JOBaTeTbHOCTU U3/10KeHUSs1, HeDO/IbIIIe HETOUHOCTHU TIPH UCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BbIBO/IaX M 0000111eHHsIX

TpaBUIbHbIE U YeTKHE OTBEThI Ha BOMPOCHI yTOUHSIOI[Ero XapakTepa (I03ULus
TTIOHUMaFOIIUH )

OtMeTKa «3»

YCBOEHO OCHOBHOE COZiep>KaHue yueOHOro MaTtepuasa, HO U3/I0)KeHO
(dparmeHTapHO, He BCerja MocaeoBaTeIbHO

orpe/ie/ieHUs] OHSITHUN HeJJOCTaTOYHO UeTKue

He UCII0/Tb30BaHbl B KaUeCTBe /0Ka3aTebCTBA BHIBO/ILI U 000011IeHNs 13
Ha0JTI0/IeHNH, JOTTYIIeHbI OITMOKY TTPU UX WU3/I0KEeHUH

JOTTyIIIeHbI OIMOKKY ¥ HETOUHOCTH B MCTI0/Tb30BaHWM HAYUHON TePMUHOJIOTHH,
orpe/ie/ieHVe MIOHITUM

TipaBUIbHbIEe U UeTKHE OTBEThI Ha BOMPOCHI HAaBO/ISAILIEr0 U KOHKPETU3HUPYHOILero
xapakTepa (To3uLysi KpUTUK)

OtmeTKa «2»

OCHOBHO€ COjiep>KaHue yueOHOTro MaTepuasia He PacKphITO

He JlJaHbl OTBEThI HAa BONPOChI HABO/SLLIET0 U KOHKPETU3UPYIOLL[ero Xapakrepa
JOMYIIeHbI TPyObIe OIMOKY B OMpe/je/IeH|UH MIOHSATUM, TIPH UCTI0/Ib30BaHUH
TePMUHOJIOTUH.

KoHTpo/sibHas padora Ne 5
ITo pa3peny «OnTuka»
Bapwuanr 1
1.0npenenuTe moKa3aTesib NPeIOM/IEHHUS] OPraHUYeCKOro CTeK/Ia, eC/IM CKOPOCTh

cBeta B HEM 200000 km/c. Kakoii yros nafieHusi CBeta Ha OpraHU4YecKoe CTeKIO,
ec/I yroJi npejaomaeHus 15°?



2.IlpegmeT HaxXOAUTCS HA PACCTOSTHAU 12 CM  OT pacCewBaroller JIMH3bI,
dokycHoe paccrosiHue KoTopoi 10 cM. Ha KakomM pacCTOsiHUM OT JIMH3BI
HaXO/IUTCST U300pa’keHue rpeameTa?

3.Ha3oBuTe xapakTepHble 4YepThl sBjeHUs [udpakiuu cBeta. [Ipum Kakux
YCJIOBUSIX OTUET/IMBO HAOJIIOJaeTCsl 3TO siB/IeHUe?

4.Kakoli Haubo/bIMK TIOPSIZIOK CIEeKTPa MOXKHO BHU/IETh B AM(PaKI[MOHHOU
pewétke, uMmetorier 500 WTpuxoB Ha 1 MM, MPU OCBEILIEHUU €€ CBeTOM C JIMHOM
BOJIHBI 720 HM?

Bapuanr 2

1.0mnpegenuTe CKOPOCTH CBeTa B TJIML|EPUHE, €C/M MOKa3aTesb MpesIOM/IeHHUs
paBseH 1,47.
Haiigure yros npeaom/eHys CBeTa B IJIMLepUHe, eC/Id yroJ najeHvs pased 60°.

2.0mpefieniTe ONTHUYECKYIO CUJy pacCevBaroOLled JIMH3bI, €M U3BEeCTHO,YTO
ripeiMer,
TIOMeIIEHHBIA Tiepesi Hell Ha paccrosiHuu 40 cM, [aéT MHUMOe u300pakeHUe,
yMeHbIIIeHHOe B 4 pasa.

3.Ha3oBUTe xapakTepHble UepThl siBJeHUs] UHTepdepeHUU cBeTa. [Ipu Kakux
YCJIOBUSIX
OTYET/IMBO HAa0/I0AAeTC sl 3TO sIBJieHUe?

4.0npegenute nepuof, JudpakLiMOHHON PEeIIETKY, eC/Iv TIPU OCBELeHUH CBEeTOM
C JIMHOM BOJIHBEI 656 HM MakCHMMyM BTOPOI'O MOPsAKa BU/eH oz yriaom 15°.

BapuanT 3

1.0rmpezieuTe yroJj mpeioMIeH s CBeTa BO JIb[y, €C/IM YroJl MajieHus pased 60°?
IToka3aTesnb ripesiomsieHus apga 1,31. KakoBa CKOpOCTb CBeTa BO JIbAY?

2.0nTrueckas cuiaa cobuparolieii TUH3bI paBHa 5 ATnp. [IpegMeT rmoMecTyIu Ha
paccrostHuM 60 cM OT JIMH3BL. e mosyuuTtcss n3o0Opa’keHHe 3TOro IipegMeTa?
KakoBo yBeueHue JTUH3bI?

3.00BsiIcCHUTE, KaK U IT0YeMy IMPOUCXOAUT AU(paKivs BOTH?

4. IndpakiyonHass peiiétka cogepkuT 100 mtpuxoB Ha 1 Mm  OmpegenvTe
JIUTMHY BOJIHBI MOHOXPOMAaTHMYeCKOTrO CBeTa, MaZarollero TepreHAuKY/JIIpHO Ha
IU(paKLMOHHYIO DEIIETKy, eC/IM MaKCHUMyM IIepBOro TIOpsiiKa BHUZAEH TMO[
yriiom 4°.

BapuanT 4

1.0mpezenure yron najeHyds CBeTa Ha anMas, eCyid yrosa mnpesomieHus 15°.
IToka3aTenp ripesiomyieHus1 cBeTa Jjisi anMasa 2,42. KakoBa CKOpPOCTb CBeTa B
anmase?

2.PaccTosiHMe MeXJy TpeJMeToM U ero usobpaxkeHueM 72 cM. YBe/ddeHHe
JMH3bI paBHO 3. Haiiinre oKyCcHOe pacCcTosiHHe JTMH3BI.

3.Moryr nu wHTepdepupoBaTh CBETOBble BOJIHBI, UAYL[UE OT [JBYyX

3JIeKTpAUYECKUX jamrouek? OTBEeT MOSCHUTE.



4.Ha [udpakiMOHHYIO DeIIETKY TeprneHAUKY/ISIpHO MajiaeT CBeT C [JIMHOU
BosiHbl 500 HM.  MakcumMyM BTOpPOro Topsiika HabsrofaeTcs mpud — yrJe
muabpakuun 30°. Haiigure nepros qudpakijMOHHOM PeILETKY.

Koutponupyemsie kommerenimu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kpurtepuu oLieHKU:

- «5» cTaBUTHCS 3a paboTy, BLITIOJTHEHHYO TTOJIHOCTHIO 6e3 OIIMO0K U HeJJ0UeToB.
- «4» CTaBUTBCSA 3a pabOTY, BLIMIOTHEHHYO MMOTHOCTHIO, HO TPY Ha/IMUKU B Hell He
Oosee omHoOM rpy0oM M omHOM Herpyboii ommbKu ¥ OfHOTO HezoueTa, He Oosee
Tpex He/I0UeTOB.

- «3» CTaBUTBCS, €C/IA CTY/IeHT ITPABHU/IBHO BBHITIOIHAJI He MeHee 2/3 Bcel pabOThI
WM [OMYCTHU He Oosiee ofHOM Tpy0Ooi OIMMOKY M JBYX HeEJ0UeTOB, He Oosee
oJfHOU Tpy0Ooii M ofHOU Herpyboit ommbku, He Gosee Tpex HerpyObIX OMIMOOK,
oJHOU Herpy6oi1 OIMOKY U TPeX HeZJ0UeTOB, IPU HATUUUK 4-5 HeJJ0UeTOB.

- «2» CTaBUTbCS, €CJI UMC/IO OIIMOOK U HeI0UeTOB MPEBBICHIO HOPMY OLIeHKH «3»
WIY TIPaBUJTILHO BBITIOJTHEHO MeHee 2/3 Bceld paboThl.

Pa3pen 6. D/1ieMeHTbl KBAHTOBOM (PM3NKH
Tema 6.1. KBaHTOBasi onTuKa
Y cTrHbM onipoc (Y O)

. Copmynupyiite runoresy I1naHka.
. UTo Takoe KBaHT?
. UeMy paBHa 5Hepruis KBaHTa?
. UeMy paBHBbI 3Heprusi, Macca, UMIyJibC (OTOHA?
. UTO Ha3bIBaIOT siBJieHWEM BHelllHero ¢hoTo3¢dekTa?
. Chopmynupytite 3aKkoHbI CTO/I€TOBA.
. O6bsicHUTe ypaBHeHUe DiHIITelHa /1/1s1 BHellIHero (GoTo3ddekTa.
. UTo Takoe KpacHas rpaHuiia goro3ddekra?
. Kakoii poto3ddekt Ha3bIBatOT MHOTO(POTOHHBIM?
10. Kakue Turmsl (h0T03/1eMeHTOB BaM U3BECTHbI?
11. YTo Takoe KOpIyCKy/IsIpHO-BOJIHOBOU [1yavu3M?

LCoONOTUTA WN -

KonTpompyemsie komnereHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kputepuu ouenku:

OTMeTKa «5»

TIOJTHO PacCKpbITO COJlepyKaHue MaTepuasa

YETKO U MPaBWIbHO JaHbl OTMpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TIOHSITHUH, BEPHO
HCI10/Ib30BaHbl HAyYHbIE TEPMUHBI



AJIA N10Ka3aTe/IbCTBAd MCII0/Ib30BAHEI pa3/IMUHbIE YMEHHWS, BbIBO/bI M3 Ha6J'[}O,£LEHI/II‘/JI,
OIIBITOB
oTBeT C&MOCTOHTEHLHBIﬁ, HCII0/Ib30OBdHBI pdHEE HpI/IO6PETEHHI:>Ie 3HAHUHA.

OtMmeTKa «4»

PacKpbITO OCHOBHOE COZlepykKaHue MaTepuraia

B OCHOBHOM IIPaBUJILHO JIaHbI OMpe/ie/ieHus1 TOHATUU U UCII0/Ib30BaHbl HayUHbIe
TE€PMUHBL.

OTBET CAMOCTOSITE/TbHBIN

orpezesieHUs! [IOHATUN Hell0/IHble, [OIyLeHbl He3HaUUTe/IbHble HapyLlIeHUs
TM0C/Ie/J0BaTeIbHOCTU M3/10KeHHs1, He0oJIbIle HeTOUHOCTH TPH UCTI0/Tb30BaHUN
Hay4YHbIX TEDMUHOB W/IU B BbIBOZAX U 0000111eHUsAX

TIpaBU/IbHbIE U YETKHE OTBEThI Ha BOIIPOCHI YTOYHSIOLLEr0 XapakTepa (Io3uLys
MTOHUMaAIOL[1I)

OtMeTKa «3»

YCBOEHO OCHOBHOE COjlep)KaHre yueOHOro MaTepuasa, HO U3/I0KeHO
(dparMeHTapHO, He BCerja Mocae0BaTeIbHO

onpe/ie/ieHUs OHSITUM HEeJJOCTaTOYHO UeTKue

He UCI0/Ib30BaHbl B KaueCcTBe Jl0Ka3aTebCTBa BBIBO/IbI U 0000111eHNs 13
HabJTI0IeHNM, JOTYIIeHbI OITMOKY TPU UX U3/I0KEeHUH

JOTTyIIleHbI OIMOKY ¥ HETOYHOCTH B MCTIO/Ib30BaHUHM HAYUHON TePMUHOJIOTHH,
onpejiesieHHe MOHITUM

TpaBUIbHbIE U YeTKHE OTBEThI HAa BOMPOCHI HABO/ISAILIET0 U KOHKPETU3HUPYIOLLero
xapakTepa (10o3ULUsi KpUTHUK)

OtmeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI HAa BONPOCHI HABO/SLLIET0 U KOHKPeTU3UPYIOLL[ero Xapakrepa
JOMyITeHbI TPyOble OIMOKY B OMpe/je/IeHUH MIOHSTUM, TIPU UCTI0/Ib30BaHUU
TePMUHOJIOTUH.

3ajjaHuA 1A CaMOCTOATe/TbHOI padoTsl (CP)
Temnbl 3cce (pedepaToB, JOK/Ia0B, COOOIIEHHI)

KBaHTtoBas runoresa I[11aHka.

TersioBoe usydyeHue.

Koprnycky/ispHO-BO/THOBOM Aya/in3M.

@OTOHBI.

['unoTe3a Jje bpolisisi 0 BOMTHOBBIX CBOMCTBAX YaCTHI].
CooTHoItieHre HeorpeeneHHocTel ['eizeHOepra.
[aBieHue cBerta.

NoUuhkwWN =



8. Xumunueckoe ZieliCTBY€ CBeTa.

9. OmngiTel JIebeneBa u BaBunosa.
10.®oTo3pdexT.

11.YpaBHeHue DViHILITeNHA AJid PoTo3PdeKTa.
12.BHewHul (OTO3/1€KTPUYECKU 3D (DEKT.
13.BHyTpeHHMM (POTO3(PEKT.

14.Tunel HOTO>/1EMEHTOB.

15.T1IpumeHeHue dhoToadhdeKTa.

Kontposnvpyemsbie komnetenuuu: OK 01-OK 07; J1.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kputepuu oLieHKu:

OtMeTKa «5»

TI0/THO PACKpbITO COZlepyKaHue MaTepuasa

YEeTKO Y TPaBWIbHO JlaHbl OMpe/ie/IeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BePHO
VICTI0/Tb30BaHbl HAyUHbIe TePMUHBI

JJ1sI 0Ka3aTe/IbCTBA MCI0/Ib30BaHbl pa3/iMuHble YMeHUsI, BbIBOZbI U3 HabO/TI0jeHUi,
OMBITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbl paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTka «4»

PacKpbITO OCHOBHOE CO/lepyKaHre MaTepuasa

B OCHOBHOM IPaBUJ/IBHO JIaHbI OTpe/ie/IeHus IOHATUU U UCTI0/Ib30BaHbl HAyUYHbIE
TE€PMUHBI.

OTBET CaMOCTOSITe/IbHbIN

orpe/ie/ieHUs TOHSTUN HeTOJ/THbIe, I0MYIeHbl He3HAaUUTe/IbHbIe HapyIleH s
Toc/ieIoBaTeTbHOCTH U3/10XKeH s, HeOOo bIllvie HeTOYHOCTH TIPY MCTI0/Tb30BaHUHU
HayYHBIX TEDMHUHOB WM B BBIBOZAaX U 0000II|eHUsIX

TIpaBUIbHbBIE U YETKHE OTBEThI Ha BOMPOCHI yTOUHSIOL[Er0 XapakTepa (Io3uLus
TTOHVUMAFOIUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE COjlep>KaHre yueOHOro MaTepuasa, HO U3/10KeHO
(dbparmMeHTapHO, He BCerjja Moc/jiejoBaTeIbHO

onpejie/ieHUs OHSATUM HEJOCTaTOYHO YeTKHe

He HCII0JIb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011[eHNs 13
HabJTI0JeHU, JOTYIIleHbl OIIMOKU MPU UX U3/0KEeHUU

JOTyIIleHbI OIIMOKU ¥ HETOYHOCTH B MCTO/Ib30BaHUM HAyYHON TEPMHUHOJIOTHH,
onpeziesieHde MOHSATUU

TIpaBUIbHbBIE U YETKHE OTBETHI HAa BOMPOCHI HABOSAILIETO M KOHKPETU3HUPYIOLLEero
xapakTepa (Io3ULys KPUTHK)

OTMmeTKa «2»
OCHOBHOe cojiepykaHue yueOHOro MaTepuasia He pacKpbITO
He JIaHbl OTBETHI Ha BONPOCHI HABOJSILIEr0 U KOHKPETU3UPYIOILEro XapakTepa



JOTTyIIleHbI TPyObie OLIMOKY B OTIpe/ie/IeHUH TTOHSATHH, TIPU UCITO/Ib30BaHUU
TePMHUHOJIOTHU.

JIaGopaTopHBbIe paboThI

JIaboparopHast padora Ne 16
N3yueHue siBjieHus BHelIHero oro3ddekra.

IIpubopsI: yCTpPOCTBO U3MepuTenbHOe, hoTonpreMHUKU P-8 u d-25.

Ienbp padoTbl: CHATH W HCC/IENOBaTh BOJIbTaMIIEPHbIE XapaKTePUCTHKU
dboTO31eMeHTa, onpe/leTUTh KUHEeTUUeCKYH0 SHePryi0, MaKCUMaJIbHYI0 CKOPOCTb U
paboTy BbIxoa (HOTO3EKTPOHA W3 MeTasljla, CPaBHUTh TOKW HaChIIeHus 1pu U =
5B.

1. TEOPETUYECKASA YACTbD

B cBeTOBbIX sIBeHUSX HaOmrofaeTcss AyaausM (ZBOMCTBEHHOCTh). JTa
JBOMCTBEHHOCTh MPOSIB/SIETCSI B TOM, UTO OJJHU CBETOBbIe SIBJIEHUS] OOBSICHSIFOTCS
BOJTHOBOM  Teopueli  cBeTa  (OTpakeHWe,  TipejiomyieHWe,  Audpakius,
uHTepdepeHIUs U [p.); APyrye siBJieHUs] He MOTYT ObITh OOBSICHEHBI BOJTHOBOU
Teoprel, a 00BICHIIOTCS KOPITYCKY/ISIPHOM (KBaHTOBOM) TeopHei CBeTa, COTJIaCHO
KOTOPOU CBeT IpeficTaB/isieT co00M MOTOK YacTul] — (hOTOHOB, KaXk/asi U3 KOTOPBIX
obsiaziaeT oripefie/ieHHON 3Heprveii, mMaccoii U ummynabcoM. K uuciy siBneHui,
OObsICHAIeMBIX ~ KODIYCKYJ/IIDHOM  Teopuell  CBeTa, OTHOCUTCS  SIBJIEHUE
dboTosaddekTa.

PasznvuaroT  BHEIHWM W BHYTpeHHUM  ¢GoTo3(PdekT. BHemwHum
doTo3(ppeKTOM Ha3bIBaeTCsl SBJIeHME HCIYCKaHWS 37€KTPOHOB W3 BelecTBa
nof, feictBueM cBeta. OHO ObII0 OTKPBITO 'epiiem B 1887 roay u moapobOHO
uccienoBaHo CronetoBeiMm B 1888 r. [na wuccinepsoBanus ¢orosddexra
CronieToB cobupan cnefyromyt cxemy (puc. 1.1). Ha cxeme MmeTanidueckast
nnactuHka K (dboTokaTos) coeiiHeHa C OTpHULIaTe/bHBIM TTOIFOCOM OaTapeu.

[Tono)xuTenbHBIN MOJIOC Yepe3 rajbBaHOMETD COeAUHEH C MeTa/lJIMyecKou
cetkout A (aHox). Oba 3/1eKTpo/ia HaXOZAATCS B CTEK/ISSHHOM COCYy/le, U3 KOTOPOTO
oTKauuBaeTcsi Bo3Ayx. [Ipu ocBellleHun Karoga (riactuHbl K) cBeToM B 1jemnu
BO3HHMKAaeT TOK, KOTOPBbIM PErnCTPUPYeTCS rajbBaHOMETPOM. DTOT TOK MOJIyYUII
Ha3BaHWe (OTO3/eKTPUUeCKOro Toka (Wiu (OTOTOKA), a  3JIeKTPOHBI,
BbIDbIBAEMbIE CBETOM U3 Karoga, — (poTo3/eKTpoHaMHu. DOTOTOK mpejcTaBiisieT
co0boii IBM>KeHYe K aHO/y 3/IeKTPOHOB, BBIIIEIINX U3 KaTo/a.

CronieToB MCCAe[0Ba/l 3aBUCMMOCTh (POTOTOKA OT BEJMUMHBI MPUIOKEHHOTO
HarpspKeHus: Mexay aHoaoMm u KatogoM. Ha puc. 1.2, a gaHa BoJibT-aMriepHasi
XapaKTepUCTUKa (OTOTOKAa (T.e. 3aBUCMMOCTb BeJWYMHBI TOKA OT Pa3HOCTH
MOTEHLIMAJIOB MeXKJy aHOZIOM U KaTOJOM NP HEU3MEHHOM CBETOBOM IMOTOKe D).

N3 rpaduka Ha puc. 1.2, a BUAHO, UTO TpA HEKOTOpPOM HampsbkeHUd Uy
BeJMYMHAa (OTOTOKA [OCTUraeT MaKCUMa/bHOTO 3HaueHWsi W Jlajiee OCTaeTcs



TIOCTOSTHHOW TpH JIFOOBIX 3HAaueHWSX HanpspkeHWs. IJTO 3HAUWT, UTO BCe
5/IEKTPOHBI,  BbIpbIBaeMble CBeTOM U3 (DOTOKATOZAQ, [JOCTHUTalOT  aHOJa.
MakcumaibHbId TOK Ha3bIBaeTCs1 TOKOM HAcChILIeHUsl NIPH JaHHOM CBETOBOM
noroke @. Eciu u3MeHSITh  BeJIMUMHY  CBETOBOrO MoToka P, TO Mmojyurm
CeMeMCTBO KpUBBIX [/ AaHHOro doTtokaroza (puc. 1.2, 6).

[lpu 00600IeHNN TIOTyYeHHBIX
naHHbIX CTONETOBBIM yCTaHOBJIEHbI
TpU 3aKOHa BHeIIIHero
dboToaddekTa.

[TepBoiit 3akoH CronetoBa. [1pu
HeHM3MeHHOM CrieKTpaabHOM
cocTaBe CBeTa, TMaJaloIero Ha
doTokatos, ¢GOTOTOK HaChIIIeHHUs

TIPOTOPLIMOHAJIEH MOII[HOCTHU
MaJjarollero Ha KaTo/ U3/yueHus, TO
eCcTb YuC/I0 5/IEKTPOHOB,

OCBOOOXK/IEHHBIX CBeToOM B 1

cekKyHay w3 Karoga ((oToTok “““““
HacklilleHus l,) TIPOIOpPIMOHATBEHO

CBETOBOMY ITOTOKY D:

L =yo, (1.1)
a
I A l A
D; < Py, < Py
P = t Ps
= cons @,
/ | ®,
Hac
/ U U
U, U,
a 6
Pnc.1.2. BonbTamMnepHble XapaKTepUucTnkn
dhoToanemeHTa

Puc. 1.2. BosibTaMiiepHble XapaKTepUCTHUKU
dboTos1emMeHTa

Ecmm cBeTOBOM MOTOK SB/ISIETCSI HEMOHOXPOMAaTHUYECKUM (TO eCTh COCTOSILLIUM
13 Habopa pa3NWUHbIX [AUH BOJIH, Hampumep, Oenblii cBeT), Ko3GhduipeHT
MPOMOPLIMOHA/ILHOCTH Yy  Ha3blBaeTCd WHTErpaJibHOM  YYBCTBUTEIBHOCTBHIO
dboTokaroga
I

Y=o (1.2)



v usMepsietcs B A/nm, MKA/mM unu A/BT.

Ecm kaTtof ocBeljaeTcss MOHOXPOMAaTHYeCKUM CBETOM (TO eCTb CBETOM
OrpeJie/IeHHOW  [JIMHBl  BOJIHBI), TO Yqu;x HasblBaeTCsd  CIeKTpaJbHOU
YyBCTBUTEIBHOCTBIO (hOTOKaTO/1a. UyBCTBUTE/ILHOCTD COBPEMEHHBIX (POTOKATO/0B
pocturaet 60—100 MKA/M.

Cro/leToB  yCTaHOBWN  0e3bIHEpPIMOHHOCTh  BHelllHeTO  ¢oTodddekTa.
[TpoMeXXyTOK BpeMeHU MeX/y HadajJoM OCBelleHUs] U HadyajoM (OTOTOKa He
npesbimaer 10° cekyHzy.

Bropori 3akoH  CrtosetoBa. MakcumanbHasi  HadaJbHasg  CKOPOCTb
(bOTO3/1EKTPOHOB 3aBUCHUT OT YaCTOThI CBeTAa M He 3aBUCUT OT ero MHTeHCUBHOCTH
(OT BeMMUMHBI CBETOBOrO TOTOKA), 4, CJIeJjoBaTelbHO, MaKCHMaJbHas
KUHeTHWYecKasi  SHeprusi  (hOTO3/IEKTPOHOB  3aBUCHAT TaK  JkKe  TIpPsIMO
MPONOPLIMOHAJIBHO OT YacTOThl [aJlaloljero CBeTa W He 3aBUCUT OT €ro
VHTEHCUBHOCTH.

Teopetnueckoe 00bsicCHeHHe BTOPOTo 3akoHa CToJieToBa MpeioKua Ab0epT
OuHiuTerH. OH 3amnucan ypaBHeHVEe Ha OCHOBAaHUM 3aKOHA COXPaHEHUs SHEePIuU U
ruriore3sl [11aHka

2
hv =A + mzv , (1.3)

rae hv — sHeprusi KBaHTa CBeTa, Majarollero Ha (oOToKarof, (POTO3/7eMeHTa;
h — nocrosinHas [1naHka; v — yactoTa; A — paboTa BbIxo/ja 3/1eKTPOHA U3 MeTaslfla;
V — CKOPOCTb 3/IEKTPOHa.

Pabora BbIXxOJj@a A 3aBUCAT OT BBIODAHHOTO MaTepwajia W UHMCTOThI €ro
noBepxHOCTH. M3 ypaBHeHus (1.3) HaiiieM KUHETHUYECKYHO0 SHEPTUI0 BBIOMTHIX
3JIeKTPOHOB

——  =hv- A, (1.4)

TOrJd CKOPOCTb q)OTOBHEKTpOHOB MOJXHO O11peaeyinTb COOTBETCTBEHHO

_ (w-A)
v _‘/T‘ (1.5)

CnemoBaTe/lbHO, MaKCHMajbHasi CKOPOCTb BBIPBAHHBIX (DOTO3/IEKTPOHOB
3aBHCUT TOJILKO OT YaCTOThI CBeTa, BbI3biBatollero siieHue (orosddekra. Ecim
sHeprusi ¢hoToHa hv Gosbiile paboThl BbIXOAa, TO (OTO3TEKTPOHBI MPHOOpeTaroT
CKOPOCTh TeM 0O0JIbIIIy0, UeM OOJIbIIle YacTOTa Ma/alol[ero CBeTa.



Tperuri 3akoH CrosieToBa. [lyif Ka)KJOro Bel[eCcTBa CYIIECTBYeT KpacHas
rpaHuiia BHelrHero ¢ortosddekra, TO ecTb MUHHMaJ/IbHasi UacTOTa CBeTa Vo, MpHU
KoTopou ere Bo3Mmo)keH ¢oTtoaddekt (hvy = A). Yacrora VvV, 3aBUCUT OT
XUMUYECKOM NPUPO/Ibl BeI[eCTBa U COCTOSIHUS €T0 MOBEPXHOCTH.

OTa uvactota Vo, (M COOTBETCTBYIOIIAs €W [JMHA BOJIHBI ;) Ha3bIBAeTCS
«KpacHOM rpaHuliei» (JTMHHOBOTHOBOM rpaHuiiel) ¢hoTo3ddeKTa.

N3 dopmynel (1.4) ciegyeT, yTo TIPU 4acTOTe V = Vo, NPA KOTOPOW IHEPTUs

doToHa paBHa pabore BbIXoZa hvy = A (ypaBHeHHWe DWHINTeMHa s KpaCHOM
2

mv
rpaHuiibl GoTo3(ddekTa), KUHeTUUeCKast 3Heprus (OTO3/1eKTPOHA paBHa HYJIO -

c

= 0. YacToTa Vo ¥ COOTBETCTBVIOIIAsl e AMHA BOJHBI M0 =— M eCTh «KpacHas
A%
0

rpanuija» ¢doTtoaddeKrTa a8 JaHHOrO BelecTBa (C — CKOpPOCTb cBeTa). Hibke
nipuBefieHa Tabs1. 1.1 3HaUeHU AJTMHHOBOTHOBOM T'PAHUIIBI /IJIsT UACTBIX METAlJIOB
Y CJIOXKHBIX (DOTOKATO/IOB.

Tabauya 1.1

3HaueHNsi KPaCHOM rpaHMIbI /ISl pa3/IMYHbIX (DOTOKATO/10B

Karop, M ,&) Karop M ,&)
Le3wmit 6200 Cepebpo 2600
Kanuii 5500 ITnatuHa 2300
Harpuii 5500 KucnopoaHo-11e31eBbIi 14000
LInHK 2900 CypbMSsIHO-LIe3H€eBbIT 6700

W3 Tabmuibl BUHO, UTO Yy OOMBIIMHCTBA UHMCTHIX META/IZIOB «KpacHast
rpaHUIla» JIEKUAT B 00/71aCTH y/IbTPAPHOIETOBOM YaCTH CIIeKTpa.

W3 BobTaMIepHOW XapakTepucTuku (puc. 1.2, a) BUJHO, YTO TIPU OTCYTCTBUU
HarpspKeHUs MeXXAy 37eKTpoAamMu (OTOTOK He paBeH HYJI0. JTO 03HadaeT, UTo
3/IeKTPOHBI, BbIPDbIBaeMble CBETOM M3 KaTO/la, MUMEKT HEKOTOPYI Haua/bHYIo

2
mv
CKOpPOCTb, a «C/1eaoBaTe/;ibHO, WM KHHETHYECKYH0 SHEepPIruio E,=— u MOI'yT
’ K 2

JOCTUTHYTb aHo/ja 6e3 Ha/iMuusl BHEIITHero 1oJisi, 06pa3ysi HauabHbIN TOK.



YroObl 0CMabUTh WM COBCEM TIPEKPATHTh 3TOT TOK, HEOOXOJUMO CO37aTh
topmo3siijee nosie (U < 0). C Bo3pacTaHWeM TOPMO3SIIEro MOJisi BeJMuYrHA
doTroTOKa OcC/mabeBaeT TOCTETNIEHHO, UTO CBUJIETENIbCTBYET O  OO/bIIOM

AU3

Puc.1.3. 3aBUCMMOCTb
3a/lePXMBALOLLEN Pa3HOCTM
NOTEHLMaN0B OT YacTOoTbl

nagaroLlero ceera

pa3HooOpa3uyd CKOpocCTeil (POTO3/1eKTPOHOB (371eKTPOHBI OCBOOOKJAIOTCS He
TOJIbKO W3 TIOBEPXHOCTHBIX, HO U U3 Oosiee Taybokux cioeB Karoza). Ecim

no00paTh Takyto pa3sHOCTh rorteHuanos U3, mpu KoTopoii GOTOTOK CTaHOBUTCS

paBHbBIM HYJIF0O, TO MOXXHO YTBEp)K[aTb, UTO BCe 3JIEKTPOHBI, [la’ke Camble
ObICTpBIe, 3a/IeP>KUBAIOTCS TOPMO3SIIAM TI0jileM. Pa3HOCTb TIOTEHIMAoB, IIpPH
KOTOPOM (DOTOTOK CTAHOBUTCSI PaBHBIM HYJIIO, Ha3bIBAaeTCS 3ajepP>KUBAIOIe
Pa3HOCTBIO MOTEHLMAOB.

3a/iep)KvBarolljasi pa3HOCTh TIOTEHIMA/JIOB SIB/SIeTCA JMHeWHOW (yHKIMen

YaCTOThI v Ta/laroLero cBeTa
(puc. 1.3) eU =hv- A.
CnegoBarenbHO
mv2

3 3TOr0 COOTHOIIIEHUsI OTpefiesisieTCsl MaKCUMabHOe 3HaueHHe CKOPOCTU U
KUHEeTUUeCKOW SHePruy BbIDBAaHHBIX CBETOM 37IEKTPOHOB.

OKCIepUMeHTalbHO YCTaHOBJIEHO, UTO CIeKTpajbHasi UyBCTBUTENBHOCTH Y
3aBUCUT OT JJIMHBI CBETOBOM BOMHbI. Ha puc. 1.4 mpuBeeHbl CrieKTpajbHbIe
XapaKTepUCTUKHU /i1 HEeKOTOPBhIX UMCTBIX MeTa/uioB. M3 pUCyHKa BUJHO, 4TO,
HauvHasi OT «KpPaCHOM TpaHULIb», C YMeHblleHHneM A (C yBeJIW4YeHWeM V)
TIPOMCXO/IUT BO3pacTaHWe YyBCTBUTETBHOCTU (POTOKATOZA.

[TepeurciieHHbIE BBIIIEe 3aKOHOMEPHOCTH (hoTo3(deKTa He yAanoch 0ObSICHUTD
C MIO3UL[MU BOJIHOBOM TEOpHH CBeTa.



[elicTBUTeNLHO, C TOYKWA 3peHus1 3Toi Teopuud (GoTo3PdeKkT [o/KeH
Hab/TI0JaThCsT TIPU IF000M YacToTe (J/TMHE BOJIHBI) CBeTa. JHEPrus, Moydaemast
3JIEKTPOHOM OT TiaZiatollleli CBeTOBOW BOJIHBI, 3aBUCUT OT aMIUIUTY[bl BOJIHBI.
CnezmoBaTe/ibHO, TIPH JIOOOW JyIiHE BOJIHBI, €C/Id CBeT 00JiafjaeT [JOCTaTOUHOU
VHTEHCUBHOCTBIO  (T.e.  [OCTaTOYHOW  aMIUIMTY[IOM), MOXHO  OXXUJAThb
0CBOOOXK/IeHUsI 3JIEKTPOHOB M3 MeTajlyla U «KpacHOU rpaHuiibl» (hoTo3ddekra He
JO/DKHO  ObITb.  [lanmee, cC

V) A
BOJIHOBOM  TOUKM  3peHWUs, Y Ag Sn
KUHeTUuYecKast SHeprus
($h0T03/1eKTPOHOB JIOJ’KHA

ObL1a ObI 3aBUCETH oT
WHTEeHCUBHOCTU CBeTa, T. €. C
YBe/IMUEHHEM WHTEHCUBHOCTH

emMy repejaBaaach ObI
OosbImias sHeprus. Ho OmbITHI
3TO He TIO/ITBEP)K/1AIOT. IXON)

| | | | »
T T l

MO>XHO Tak>Ke IOKa3aTb, UTO C ‘ ‘
BOJIHOBOM TOUKH 3peHus 2300 2400 2500 2600 2700

doTo3hdekT He MOKeT ObITh

Oe3bIHepLOHEeH (utro Pwuc.1.4. CnekTpasibHas 4yBCTBUTE/IbHOCTb
TIPOTUBOPEYUT OIIbITY). Y. hoTokaToaa
Nrak: HU Ha/muue

«KpaCHOW TpaHUILbl», HU 3aBUCUMOCTb CKOPOCTH 3/IeKTPOHOB OT BeJUYWHBI
CBETOBOTO ITOTOKA, HU 0e3bIHepIIMOHHOCTE (DOTO3(deKTa HEBO3MOKHO 0OBSICHUTD
BOJTHOBOM TeOpWeMn CBeTa. DUWHINTEMH, MCIO/b3ysd Teoputo [lnaHka 0 KBaHTax,
nipegoxut B 1905 r. HoBoe oObsicHeHue ¢dotoaddekra. OH TPeATIoNoKUI, UTO
CBeT He TOJIbKO U3/IyuyaeTCs, HO U TIOIVIOIAeTCsl BeIleCTBOM OT/le/TbHbIMU
MopLUUSIMU — (DOTOHAMM, KaXK/IbIii U3 KOTOPbIX UMeeT SHEePIUi0, PaBHYIO

e =hv, (1.7)

rJe v — yacTora cseta, h = 6,625 - 10" Ik - ¢ — mocrosinHas ITiaHKa.

[Ipy mageHuy Iyyka (OTOHOB HA IOBEPXHOCTh MeTa/la IPOUCXOUT
coyzapeHye (OTOHOB C 3/IeKTPOHaMU. IIpr 3TOM (POTOH OTHAeT 3/I€KTPOHY BCHO
CBOIO SHEPrui0. B30y KJeHHBIM 3/1eKTPOH, TONYYMB OT (POTOHA SHEPIUIO, MOXKET
BBINTH M3 MeTa/ia. [I[pUMeHMB 3aKOH COXPaHeHWs SHEPrUM K TOMY IpOLeCCy,
OMHIITENH noyuns ¢popmyany (1.3)

2
hv :A+m—v,
2



rae A — paboTta BbIXOZia 3/IeKTPOHA M3 MeTas/uia (pa3/nyHa y pa3HbIX MeTaslIOB);
2

mv
T — KMHEeTH4YeCKdas SHeprus BbIPBAHHBIX 3/IEKTPOHOB.

C Touku 3peHud KBAHTOBOM TEOPHUHU MOIKHO 00BSICHUTEL BCE 3dKOHOMEPHOCTHU

Puc. 1.5. YcTpoiictBO
dhoToaniemeHTa 1 cxema ero
BK/THOYEHMSA B Lienb: A — aHop;
K — kaTop; B — npo3payHoe

doTtoapdekra. Tak, u3z dopmynsl OiiHiuTelHa (1.3) BUJHO, UYTO 3HEPruUs
BbIDBAaHHBIX YaCTHUL] — 37IEKTPOHOB 3aBUCUT TPSIMO MPOMOPLMOHATBHO OT YaCTOTHI
TnaZiatollero CBeTa, TO eCTh OT SHepryuv (POTOHOB, U He 3aBUCUT OT UHTEHCUBHOCTU
cBeta. 3akoH CrosieToBa: uemM OoJbllie CBETOBOW IIOTOK, TeM OOJibIlle UKC/IO
GbOTOHOB B 3TOM TMIOTOKE U, CJefioBaTeqlbHO, O0osibille OyJeT BbIPBAaHHBIX
3JIEKTPOHOB, TO €CTb BbIIlle TOK HacklilleHus. be3biHepIiMoHHOCTL (oTo3ddeKTa
oOBsICHAeTCS TeM, UTO TIiepefiaua JHEPruyd MpU CTOJKHOBeHMM (OTOHa C
3JIEKTPOHOM MPOUCXOJUT MPAKTHUECKH MIHOBEHHO.

fiBnenve ¢oto3ddekTa MMPOKO MpUMEHseTCS B TeXHUKe (3BYKOBOe KHWHO,
aBTOMaTuka). Bce TexHuueckue mpuMeHeHUs GoTodddekTa OCHOBaHbBI Ha
WCI0/Ib30BaHUM  ¢doTo3nemeHToB. PoTo3nemeHT (puc. 1.5) cocTroutr wu3
CTEK/ISTHHOTO cocy/ia — OasijioHa W ABYX 2/IeKTPOJIOB — KaTofa W aHoza. Karon
JleJlaeTCsl B BUJIe TOHKOTO C/I0sI MeTasljia, KOTOPbI IyTeM pacrbliieHss HAHOCHUTCS
Ha ITOJIOBMHY BHyTpeHHel uacTu 6arioHa. OT marepuana oTOKaTo/a 3aBUCHUT, K
KakKMM 4YacTOTaM 3/IeKTPOMarHUTHOTO W3/IyuYeHHss OH OyJeT 4yBCTBUTesIeH
(cMotpute Tabn. 1.1).

[Tpu gocTaTouHOlN pa3HOCTH MOTEHLMAZoB MeXAY KaToJOM U aHOJIOM BCe
3/IEKTPOHBI, BbLIeTaroIue ¢ (hoTokarozaa, OyayT cobupatbcst Ha aHozie. B 3Tom



Clyyae Cua TOKa B IpuOOpe OyzeT CTPOro IMpOIOpPILMOHA/bHA MHTEHCHBHOCTU
nafiaroiiero Ha (OTOKATOA, W3/MydyeHHs, TMPUYEM CHIa TOKa OyJeT MeHSThCS
MTHOBeHHO, «0e3 uHepiun». BakyymHble CypbMsiHO-1[e31eBbie (hOTO3/IeMeHThI
nipu pabouem HarnpspkeHuu 240 B 06/1aziafoT MUHUMAaIbHOW UyBCTBUTE/IbHOCTBIO
80 MKA/nM. AHOA BBITIOJHEH B BUJE KoJiblla WM CceTKH. CyIIeCcTBYIOT Kak
BaKyyMHble, TaK W Ta30HaroJHeHHble (OTO3/1eMeHThl. B ra3oHaroJIHeHHbIX
(MHEpPTHLIM ra3oM C AasjeHueM A0 1072 MM pr. cT.) GOTO3/eMeHTax BeJdYMHa
TOKa Oosibllle 3a CUeT WOHU3ALMU BLIOUTHIMU 3/IEKTPOHAMM HeWTpa/bHbIX
MO/IeKy/n ra3a. BHOBb 00pa3oBaHHbIe 3/IeKTPOHBI, ABUTAsCh K aHOAY, B CBOIO
ouepeb  TPOM3BOAST  TIOBTOPHYHO  HMOHHU3AI[MI0. YCHUJIeHHe TOKa B
ra30HaTOTHEHHOM doTo3/1eMeHTe TTPOUCXOJUT TTPOTIOPI[MOHATEHO
OCBEII[eHHOCTH U HapyllaeTcss 6e3bIHepIMOHHOCTh. O06/1acTh MPUMEHEeHHUsT TaKUX
G 0TO3/1eMEeHTOB OrpaHUYeHa.

Insa  ycuneHusi (OTOTOKOB YacTO TIOMB3YIOTCS SIBIEHWEM, TI0/TyUHBIIAM
Ha3BaHWe BTOPHUYHOMN 3/IEKTPOHHOM 3MHUCCHU. IJTO sIBJIEHWE 3aK/TI0UaeTCs B TOM,
YTO 3J/IEKTPOHBI, 00/IaZiafoIie JOCTaTOUHOW 3HEprvel, rajasi Ha MOBEPXHOCTh
MeTaJl/la, He TOJIbKO CaMHM OTPakalOTCSl OT 3TOM TTOBEPXHOCTH, HO W BBI3BIBAIOT
IMHUCCHUI0 HOBBIX 3JIEKTPOHOB C 3TOW TIOBEPXHOCTH. Y CHJIEHHBIH 3/IeKTPOHHBIM
TIOTOK HAITpaBJ/ISIeTCs HAa SMUTTEpP U TIPOL[eCC YMHOXXEHMsI TTOBTOPSIETCS Ha BCEX
MOC/IeAVIONTUX SMUTTEpax. BenMnuWHa BTOPUYHON SMHCCHM XapaKTepU3yeTCs
Ko3bdurieHTOM BTOpHYHOW ASMuccur 0 — OTHOIIIEHWeM 4YHCIa BTOPHUYHBIX
3JIEKTPOHOB Ny K UHC/TY TIEPBUYHBIX Ny, BHI3BIBAIOIINX SMHCCHIO:

o="2, (1.8)
nl

B 3aBHMCHMMOCTH OT BellleCTBa U SHEPTUU MaJalollUX 3JIEKTPOHOB KO3 DULIMEHT
BTOPUYHOM SMUCCHH 0 MOXKeT AOCTUraTh JecsiTd U Oosiee. SIBjieHHe BTOPUUHOM
9MHUCCUU MCTIO/b3yeTcs s ycuneHus ¢otoTtoka. Ha puc.1.6 mnpuBogutcs
cxeMatuyeckoe wu3o0pakeHre (oTo3/eMeHTa C OJHOKPaTHbIM BTOPUUHBIM
ycuseHueM. YCTpOUMCTBO (OTO3/ieMeHTa C  OJHOKpPaTHBIM yCUIeHUEeM
aHaJIOTUYHO YCTPOMCTBY BaKyyMHOro ¢OTO3/eMeHTa.

CBeTOUYBCTBUTE/bHBIA CJIOM, WrpalOIUi pO/b TepBUYHOTO (POTOKAToAa,
HaHeCeH Ha BHYTPeHHeM MOBEPXHOCTH CTEK/ITHHOTO BaKyyMHOTrO Oaj/yIOHUMKa W
TPUCOeIUHEH K OTPHULIATE/IbHOMY TOJIFOCY UCTOYHMKA MOCTOSIHHOTO HarpsyKeHUS.
Ha mnpoTuMBOMO/OKHOW BHYTpeHHel CTOpoHe 6ajijloHa HaHeceH TaKoh ke
CBETOUYBCTBUTE/NBHBIN C/IoM D. OH SBAsIeTCS BTOPBIM 3J/IEKTPO/IOM-3MUTTEPOM.
Mexy KaTOIOM U SMUTTEPOM PaCIOJIOKeH TPeTUU 37eKTPOJ, — aHO/l, TTOTeHI[Hasl
KOTOpPOT'O BbIllIe TOTeHLMasa sMuTTepa. POT03/1eKTPOHBI, BbIOWThHIE CBETOBLIM
MOTOKOM C KaTtoza K, yCKOpSIOTCH 37eKTPUYeCKUM I0JIeM Y 3HauWTesIbHas WX
YyacTb, TIpOJieTast uepe3 aHoJ A, TMpeACTaB/sIOLUMI CO00UM CeTKy, TIpeofoseBast
BCTPEUHOE TI0JIe MEeX/Y aHOZOM U SMUTTEPOM, TOIaJjlaeT Ha BTOPUYHBIM SMUTTEP
D, TOJyudBIIIMM Ha3BaHWe AWHOJA. BbIOWTbIe M3 HEro 3/eKTPOHBI MEHBIIINX
CKOpOCTeM, UeM IepBUUHbIe, COOMPAIOTCS aHO[OM.



Ecm kKo3pduIeHT BTOPUUHON 3MHCCHH 3JIEKTPOHOB OOJIbIIe eIWHUIIBI, TO
CWia TOKa B 1[eMM aHofa OyjeT Oosibilie CHIbI TIEPBUUHOTO TOKa C KaTofa,
BBI3BAHHOI'O /IEMCTBHEM OCBEIIeHHSI.

Oco6eHHO BBICOKOE yCH/IeHHe ZiaeT MPUO0P C MHOTOKpPAaTHBIM YCU/IEHHEM TOKa
3a CUeT BTOPUYHOW 3/IEKTPOHHOW 3MHccud, u3obpeteHHbI A.A. KyOemkum u
TO/TYUMBILIUKM Ha3BaHUe (DOTO3/IEKTPOHHOTO yMHOXKUTes1 (PIY) (puc. 1.7).

o A

Punc.1.6. Cxema poToasiemMmeHTa C yCU1eHeM
dooTOoTOKA.
K - kaTtopq; 4 - gunHog; A - aHopg, @ - cBeTOBOI NOTOK

Puc. 1.6. Cxema (oTosnemeHTa C ycuneHrueM (OTOTOKa:
K —katop; [] — puHon; A — aHoj; @ — CBeTOBOM MOTOK

@®0TO03/IeKTPOHHBIE YMHOKUTENM TIPUMEHSIIOTCS, T/IaBHBIM oOpa3oMm, s
V3MepeHHsi MaJlbIX CBETOBbIX IIOTOKOB (aCTPOHOMMSI U OITHYeCKasi
CTIEKTPOMETpHUS) U [I1 PErvdcTpanjii KpPaTKOBPEMEHHBIX CJIaObIX CBETOBBIX
BCIIbIIIEK (siZiepHast PU3rKa U TEXHUKA).

JIro6oe M300parkeHre MOYKHO pacCMaTpPHBaTh KaK MHOTOKAHA/IbHYIO CHUCTEMY
nepefjauM  uHMOpPMALUM, TIpUYE€M UYHCAO0 KaHAJOB BbIpaXkaeTCsd YHC/IOM
paspelliaeMbIX 3/IEMEHTOB IepefiaBaeMoro n300pakeHusi. [{/is1 3TOro UCIo/b3yeTcst
Habop 10° + 10° mapa/ie/bHBIX MMKPOKaHA/I0B, KaXKIbIi M3 KOTOPBIX paboTraer
He3aBHUCUMO, KaK OT/e/TbHbIM KaHa/IbHBIA 3/IeKTPOHHbBIA YMHOKUTE/Tb.
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Puc.1.7. DnekTpunyeckasa cxema (pOTO3/TIEKTPOHHOIo YMHOXUTESIA.
&® - cBeTOBOW NOTOK; K - doTokaTton; 31, D2, D3 - AMHOAbLI; A - aHOA;
D - penntens Hanps>xeHuns

Puc. 1.7. DnekTpuueckasi cxema (pOTO37IeKTPOHHOTO YMHOKUTEJISI:
@ — ceToBoii nMoTok; K — hoTtokato; 31, 32, 33 — AUHOABL
A — aHopz; D — nenuresip HanpsbKeHUs

KaHa/ibHBIN YMHOXUTEb — 3TO TPYOKa C JAJTMHHOM, MpeBbIIIaoLel fuamMmeTp B
JecsaTKU pa3 (oTHolleHue AjuHbI K guametpy — 50). TpyOka umeeT mpoBozsiiye
CTeHKH, Oslaroziapsi ueMy TIPUJIO’K€HHasi MeXXy TOpLIaMH pa3HOCTh TOTEHLMAasIoB
pPa3HOCUTCS TOKOM MO BCel ee jnuHe. BHyTpu KaHanma — BakyyM. BTopuuHo-
3JIEKTPOHHBIM SMUTTEPOM CIYKUT BHYTPEHHSIs1 TOBEPXHOCTh KaHasna. [IpogonbsHOe
9/IeKTpUUecKoe Tiojile BHYTPU KaHaja CooOIllaeT 3/IeKTPOHY CKOpPOCTb B
HarpaB/IeHUU K aHOJHOMY KOHLy TPYOKHU. D/NeKTPOH y/japsieTCsi O CTeHKY paHbllie,
yeM BBUIETUT Uepe3 aHOJHOe TOpLieBOoe OTBepcTHe. BouiOUTble Mpu 3TOM
BTODUUHBIE 3JIEKTPOHBI Tak)Ke ABUTalOTCsS B CTOPOHY aHOJAa UM B CBOKO Ouepefib

COylapstoTCsl co CTEHKOM " TaK nanee.
B KauecTBe MOKPBITUSI MCIO/b3YyeTCs TUIEHKAa MeTa/UIMYecKoro CBHUHIA JIMOO
BaHajueBO-(pocpaTHOro  crekna.  KospduiueHT — ycumeHuss — [OCTHATaeT

10° + 10°, auametp KaHaia — 1 MM, fyiHa — 50 MM, HarpspkeHue — 0Kojio 2 KB. TTpu
CTOMb OOBILIOM YCHUIEHUM eCTb OMacHOCTb MOHHOW 0OpaTHOM CBs3M: TOMajaHue
VOHOB HAa BXOJ, BbI3bIBAeT I[IOBTOPHBIM  3JIKTPOHHbIM  curHan. [ns
npefoTBpalleHusi 3Toro 3¢dekra KaHaJAbHbIM 3J€KTPOHHBIM YMHOXXUTEISIM
MpUAAIOT U30THYTyr0 Gopmy (crvpanb). bosbimmmu  mipenmylijecTBaMU
YMHOXUTe/IeM SIPKOCTA C MHKPOKaHa/JbHBIMU IJTACTUHKaMU SIBASIFOTCS: 1) uX
KOMTIaKTHOCTb U JieTKasi CTBIKOBKa C 0ObIUHOM (hoToarmapatypoit; 2) yCKopsitoiee
HarpspkKeHUe CpaBHUTEbHO HEBeIWKO, CXeMa MUTaHus IpefiesibHO TpPOoCTa, He
TpeOyeT MarHUTHOTO TIOJsi U TOAMOKYCHPOBOK; 3) TPOCTPAHCTBEHHOE

> +



paspellieHre OTpejie/isieTCss TOJIbKO TeoMeTpuedd Habopa MHKpDOKaHasoOB, He
3aBUCUT HU OT HalpsDKeHUsl, HU OT YCWJeHUus; 4) OHU WCK/IIYAlOT JIOKajbHbIe
nepecBeTKM U ocierviende Habsmogatens. MKII  oTimMuaroTcss  BBICOKOM
MeXaHUUYeCKOW MPOYHOCTBIO U He 00ATCS KOHTaKTa C aTMOC(epHBIM BO3AYX0OM, UX
MO>KHO TTepeHOCHTh U3 Tiprbopa B mpubop.

B03MO)XXHOCTM Halllero 3peHusi pacCMaTpUBaeT CHCTeMa TelJIOBU/IeHUsI.
TernioBuAeHWe TO3BOJISIET T0JydyaTh BUAWMOE H300pakeHUe TI0 TeryIOBOMY
(uH(pakpacHOMY) COOCTBEHHOMY W/ OTPaXKEHHOMY H3/lyueHHI0, K KOTOPOMY He
yyBCTBUTe/IeH Haill r1a3. [Ipubop, uyBCTBUTE/NbHBINM K (OTOHAM, UCITyCKaeMbIM
MPU  TeIJIOBOM U3yueHWM, Ha3bIBaeTCsi TIPUOOPOM «HOUHOTO BHUEHUS».
OnTuueckWe CUTHa/Ibl TIpeoOpa3yloTCs B 37eKTpUYecKue, KOTOpbie 3aTeM
YCWIMBAIOTCS U BOCIIPOM3BO/ISATCS B BUje M300pakeHUs] Ha BUEOKOHTPOTHHOM
YCTPOWCTBe.

B 70-x romax ObLMM CO3/aHbl TIPUHI[MITHAJILHO HOBBIE, 0OOjlee TMPOCTHIE
yCTPOMCTBA, B KOTOPBIX TeIJioBoe u300pakeHue, 6e3 mpeobpa3oBaHUs B
3/IeKTpUUeCKUe CUTHaJIbl, TIPOELUPYeTCsl Ha 3KpaH, TOKPBIThIi TOHKUM CJI0EM
Bell[eCTBa, W3MEHSIOIIero CBOW OINTUYeCKUe XapaKTepUcTUku (Ko3d@uijeHT
OTpakeHUsI WM TIPOMYyCKaHUs, WHTEeHCUBHOCTh WIA I[BeT CBeueHus) TIoj
BO3/IEMICTBUEM TerIOBOro M3ayueHus. Ha skpaHe MOXXHO HabirofaTh BUAWMBIE
n3obpakenuss u  doTtorpadupoBath uMX. B KauecTBe  TemIiepaTypHO-
YyBCTBUTE/HHBIX BEIeCTB UCIOb3YHOTCS >KUJKUe KPUCTAsIbl, KpUCTa//InyecKue
JFOMUHO(OPBI, TIOYTIPOBOJHUKOBBIE TIJIEHKH, TOHKHEe MarHUTHbIe TIJIeHKH.

Cucrembl TeTVIOBUJEHUS TIPUMEHSIIOTCA [iii 0030pa MeCTHOCTH, OXPaHbl
OKpy>Karoiedd cpefbl, OOHapykKeHHWs JIeCHBIX TI10XKapOB, KOHTPOJISi KayecTBa
NpoAyKIMU. [IperMyIriecTBOM CHUCTEM TeTJIOBUJIEHUSI SIBJISIETCS UX CTIIOCOOHOCTH
paboTtathb B 1r000€e Bpemsi CyTOK Y B HeO/IarornpHusTHBIX MOTOJHBIX YCIOBUSX.

2. METO N3SMEPEHUA

st TipoBeieHUs: jlabopaTOpHOM paboThI McMonb3yeTcs: ycraHoBKa PITK-10
(puc. 2.1). YcTaHOBKa M03BOJIsIeT UCC/Ie/I0BaTh BO/IbTaMIlepHble XapaKTepHUCTUKY B
IIMPOKOM  HHTepBajie  OCBeleHHOCTeW. IIpenenbl  W3MepeHHs  aHOJHOTO
HarpspkeHus1 B mipsiMoM pexxume 0 + 5 B, B oOpatHom — 0 <+ 2,5 B. Tlpegensl
n3mepeHus pororoka ot 0 10 9,99 MKA.

YcTaHOBKa  COCTOMUT W3  O00OBEKTa  WCCAeIOBaHUS U YCTPOMCTBa
V3MEePUTEIbHOTO, BBIMIOJIHEHHBIX B BH/le KOHCTPYKTUBHO 3aKOHUYEHHBIX W3Je/NM,
yCTaHAB/IMBAaeMbIX Ha J/aboOpaTOpHOM CTOjie W COeJUHEHHBIX MeXAy o000
KabeeM.

OObekTa Mccae[0BaHYsI KOHCTPYKTUBHO BBITIOJTHEH B BUle COOPHOTO KOPITyCa,
B KOTOPOM YCTaHOBJIEHbI OCBETUTe/b (PTyTHasl jiamria) C UCTOYHUKOM MUTaHUS,
6710k uHTep(hepeHLIMOHHBIX CBeTOPUIbTPOB 1-4 U yCTPONCTBA peryJMpOBKU
ocBelljeHHOCTH. [losio)keHne «0» OGn0Ka  CBeTOMUIBTPOB  COOTBETCTBYET
TI0JIO’KeHHI0 CBeTa 0e3 CBeTO(PUILTPOB M MOXKeT TIPUMEHSAThCSA [JIi CHSTUS



VIHTerpajlbHbIX BOJIbTAMIIEPHBIX U JIFOKCAMIIEPHBIX XapaKTepPUCTHK, a IT0JI0JKeHUe
«5» — MepeKpbIBaeT JlaMIly U UCIIONIB3YyeTcs [/ YCTaHOBKU Hy/d. K Kopmycy ¢
MOMOILIbIO KPOHILTeMHA MMPUKPEIJIeH YCUIUTeIb (POTOTOKA, Ha BEPXHIOIO KPBILIKY
KOTOPOT'0 YCTaHaB/IUBAKOTCSI CMeHHbIe (POTONPUEMHUKY C poTo3remeHTamMu P-8 u
@-25. Ilpu ycTaHOBKe (OTONPUEMHUKOB HMX IIPUEMHOE OKHO COBMELIAIT C
BBIXO/JHBIM OKHOM OCBETHTeJISI U 3aKPhIBAIOT MPY TIOMOLIU OIeH/bI.

Ha nmepegHeil maHenmu o0ObeKkTa MCCAeOBaHUS HAXOJAWTCS  CeTeBOU
BBIK/TFOUATe/lb C MHAUKATOPOM BK/IOUeHUs ceTu. Ha 3agHelt maHemu obmbekTa
WCC/IeJOBaHNs PacIioIo’KeHbl KIeMMa 3a3eMJIeHus], JiepyKaTesu NpefoXpaHuTesien
W ceTeBOM IIHYp C BU/IKOM. Ha GOKOBOI CTeHKe pacrio/ioKeHO BBIXOJJHOEe OKHO
OCBeTWTeNs] W YCTPOWMCTBa JJIsl CMeHbl WHTep(epeHLIMOHHBIX CBeTO(QU/ILTPOB
PeryIvpoBKU OCBellleHHOCTH. Ha GOKOBBIX MOBEPXHOCTSIX yCUIuTessi (OTOTOKa
PacIioyioyKeHbl COeAVHUTENbHBIA LIHYD C pa3beMoM /Jisi TIOAK/IIUeHus 00beKTa
MCCJIeIOBaHUSI K YCTPOUCTBY M3MepUTEeIbHOMY U PeTy/sATOphl banaHca yCumuTess
I'PYBO u TOUYHO.

Puc. 2.1. YcranoBka ®IIK-10

YCTpolicTBO  U3MepuTe/lbHOE  BBINOJHEHO B BUJE  KOHCTPYKTUBHO
3aKOHUEHHOTO u3/lesiusi. B HeM mpuMeHeHa OJHOKpMCTa/ibHash MUKPo-OBM c
COOTBETCTBYIOLLIMMU  JIONIOJIHUTE/IbHBIMM ~ yCTPOMCTBaMH,  IO3BOJISIOLLIMMU
MPOU3BO/IUTE M3MepeHHs] TOKa (HOTO3/IeMeHTa, YCTAaHOBJIEHHOTO B O0beKTe
VCCIeIOBAaHUS, YCTaHaB/IMBaTb U W3MEPSIThb TMTalolljee HarpsbkeHue Ha
dboTo3/IeMeHTe, a TaKKe OCYIIeCTBIATb (YHKIMK yIIpaB/ieHUs yCTaHOBKOM
(ycTaHOBKa DEXMMOB TIPSIMOTO WM 0OpaTHOrO W3MepeHWs W T.M.). B cocraB
YCTPOIMCTBA U3MEPUTE/ILHOTO BXOJST TaK)Ke UCTOYHUKHU ero MUATaHUSI.



Ha mnepegHel naHenmd yCTPOUCTBA M3MEPUTENBHOTO pa3MelleHbl Cieyrolye
opraHbl yrpasiaeHuss M uHAUKanuu: KHomka [IPAMAA-OBPATHAA c
COOTBETCTBYIOLMMU MHAUKATOPAMU — MpeJHa3HaueHa /151 BKJIFOUeHUs [PSIMOro U
00paTHOTO PEXXUMOB M3MEPeHUs; KHOTIKU «+», «-» 1 CBPOC — mpeaHa3HaueHsI
IJIsT  Pery/JMpoBKH HarpsbkeHWss Ha ¢orosjieMeHTe W ero cbpoca B HOJb;
VHUKaTOpbl B U MKA — mipefjHa3HaueHbl [/ WHWKal[MA 3HAaU€HWM BeJIMUWH
HarpsbKeHUs1 Ha hoTo37ieMeHTe U OTOTOKA B TIpoliecce pabOTHI.

Ha 3a/iHell maHe yCTPOMCTBA W3MEPUTEBHOTO PAaCro/ioKeHbl BLIK/IOUaTe b
CETbH, «knemma 3a3em/eHusi, Jep)kaTeJd MpeAoxpaHuUTened  (3aKpbIThI
TIpeIoOXpaHUTe/IbHOM  CKOOO#), ceTeBOW IIHYp C BWIKOM W pa3beM [
TIOJIK/TFOUeHUsT 00beKTa UCCeJOBaHUs.

YcTpoucTBO M3MepuTebHOe MPU MOMOIIM CEeTeBOro IIHypa IMOAK/IUaeTCs K
cetu 220 B, 50 I'i.

3. BBIIIOJ/IHEHUE PABOTBI

3.1. Bk/touuTh NpUOOPHI B CETh.

3.2. YCTaHOBUTH B MOJIO)KeHUE «5» OJIOK CBeTO(MUILTPOB U PeryasiTopaMu
OasaHca yCUIHTeNsT «rPy00» M «TOYHO» OTPEryJMpOBaTh ITOKa3aHUs
BOJIbTMeTPA U MUKpOaMIiepMeTpa [0 HyJIA.

3.3. /laTb j1laMIIe OCBeTHUTe/Is IPOrpeThbCs B TeyeHue 15 MUHYT.

3.4. YcraHoButh cBeTOoQuabTp 1 (A = 407 HM).

3.5. CHATb  BOJIbTAMIIEDHYK)  XapakKTEPUCTUKYy TpPA  MaKCUMaabHOU
OCBEILleHHOCTH (KparHee T0JI0JKeHHe KOJIblla YCTPOWCTBA PeryIrpOBKU
OCBEILIeHHOCTH TIPU ero MOBOpOTe I0 YaCOBOM CTpeJIKe) IS MPSIMOro
HarpsDKeHus1, JaHHbIe 3aHecTd B Tabu. 3.1.

Tabauya 3.1

UuB | 0 05|10 | 15| 20| 25| 30| 35| 40| 45 | 50

I, MKA

3.6. HaxxaTh KHOTIKY «COpPOC» M YCTaHOBUTb 0OpaTHOE HaTpsbKeHHe.

3.7.  YMeHbLIUTH TOK [|0 HYJIS Y OIpe/e/IiTh 3arnuparolliee HarpskeHue.

3.8. CHATb BO/BTaMITEPHYIO XapaKTEPUCTUKY MPU MaKCUMA/IbHOM OCBEILLIeHHOCTU
J71s1 00paTHOTO HaTpsDKeHYs, IaHHbIe 3aHeCTH B Tabi. 3.2.

Tabauya 3.2

U,B 0 0,05 0,1 0,15 0,2 0,25 0,3 0,4 0,5




I, MKA

3.9. [Ilpogenath NyHKTHI 3.5—3.8 /i1 MUHUMa/IbHOW OCBeI|eHHOCTU (KpaliHee
MOJIOKeHUe KOJblla YCTPOMCTBA PEryJIMPOBKU OCBEILIEHHOCTH TIPDU €ro
MOBOPOTE MPOTHB YaCOBOU CTPEJIKH).

3.10. TToctpouts rtpadmkn 3asucumoctr | =f(U) nmna makcumanenOlM 1M
MUHHMaJIbHOM OCBeII|eHHOCTel Ha MU/UTMMEeTPOBO# bymare.

3.11. YcraHOBUTbH CBeTOPUILTD 4.

3.12. Ilpogenarb nyHkTel 3.5-3.7 u 3.9-3.10 pmna cBeropuibTpa 4
(A =578 um).

3.13. CpaBHuUTS A1 cBeTOGUNIBTPOB 1 U 4 TOKM HackIneHus ripu U = 5 B.

3.14. OmnpenendTb KWHETUYECKYIO JHeprur0  (ortol3jekTpoHa maa 1
ceetopusbTpa mo dopmyse T =eU, rme e — 3apsi[ 37eKTpOHa,
U — 3anmpatolijee HarpsKeHue.

3.15. OmpefieiiTh MaKCUMaJbHYIHO CKOpPOCTb  (OTO3/eKTpoHa s 1

2eU
CBeTO(GU/ILTPA 110 POPMYTIe Vg =/— , [/i€ M — Macca 3/1eKTPOHa.
m
3.16. Omnpepenutb paboTy BbiXoAa (HOTO3/EKTPOHA U3 MeTamna pAnas 1
hc
cBeTohUILTPaA MO Gopmyae A =5 eU , rage h — nocrosiiHas Ilnamka,
C- CKOpOCTb CBeTa B BaKyyme, A — [I/TMHA BOJIHBI.
A

3.17. OnpenenuTth KpacHy rpanully ¢poTto3ddekTa 1o dpopmyse Vg =F.
IIpumeuanusn:

1. InvHbI BOMH TIPOIYCKaHUSI MHTep(epeHIIMOHHbIX CBeTOGUILTPOB: 407 HM
(1), 435 um (2), 546 um (3), 578 M (4). B ckoOkax yKa3aHbl HOMepa
CBeTO(U/IBTPOB, yKa3aHHbIe HA YCTAHOBKE.

2. 3HaK «MUHYC» TIpY 00paTHOM pe)Kume U3MepeHust He UHAWLIMPYeTCsl.

3. Pexxum paboThbl YCTAaHOBKM TIPEPBIBUCTBIM — uepe3 Kax/ble 45 MHHYT
paboThl fenaeTcs repepbiB Ha 15-20 MUHYT.




4. KOHTPOJIBHBIE BOITPOCBI

1. Kakoit ¢oto3apdekt HasbiBaeTcsi BHelIHUM? OCHOBHBIE 3aKOHBI
BHelllHero (oTtosddekra.

2. OOBbSICHUTE 3aKOHBI (oTo3d(PeKTa C TOUKHM 3pPeHHs KBAaHTOBOMU
TEOpUHU.

3. MoxxHO /1 00BSICHUTE (OTO3(D(EKT C TOUKM 3peHusi KIacCUUecKou
3J1eKTPOJUHAMUKU?

4. Ha3BaTe Tvnbl hOTO3/1€MEHTOB.

5. [atb ompefiesieHNsi CBeTOBOrO MOTOKA, OCBELIEHHOCTH, CHJIbI CBeTa.
CdopmynupoBaTh 3aKOHbI OCBELLeHHOCTH.

6. Uro Takoe BTOpWYHAs 3M€KTPOHHas SMUCCUS? KOHCTpyKUims

(h0OT03/IEKTPOHHBIX YMHOXKUTE/IEN.

KonTpomupyemsie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kpurepun oLieHKH:

— OrjeHKa «5» CTaBUTBCS, €C/TA YUAI[ANCS BBITIONHSAET paboTy B MOJTHOM 00beMe C
cobmogeHeM HeoOXoAUMON TOC/aeZloBaTe/IbHOCTH TPOBeJeHUsI OIbITOB U
W3MEpPeHHH;  CaMOCTOSITeIbHOM  pallMOHA/IbHO  MOHTHPYeT  HeoOXOAMMBIe
000py/1I0BaHKHe; BCE OIBITHI IPOBOJUT B YCJIOBHUSIX M Pe)KUMaX, 00eCreurBaroyxX
T0JTyueHHe TIPaBUIbHBIX Pe3y/IbTaTOB M BBIBOZIOB; COO/MI01aeT TpeOOBaHUS MPaBUJI
0e30IMaCHOCTH TPY/ia; B OTUETe MPaBUIBHO U aKKYpPaTHO BBIIO/IHSET BCE 3aITUCH,
TaOJIUI[bI, PUCYHKH, UepTeXXW, TI'padUKH, BLIUKMC/IEHHS; MPAaBUIbHO BBIMIOIHSIET
aHa/u3 MOrPeIIHOCTeM.

— OreHKa «4» CTaBUTCS, €C/IA BBITIOJIHEHBI TpeOOBaHUs K OIIeHKH «5», HO ObLTH
JOTTyIIleHbl /IBa-TPH HejoueTa, He Oosee ofHOW Herpyboi OIIMOKH W OJHOTO
HezoueTa.

— OreHka «3» CTaBUTCA, ecMM paboTa BBIMOJHEHAa He TIOJIHOCTBbIO, HO 00bemM
BBITIOJTHEHHOH YaCTH TaKOB, ITO3BOJIIET TIOYUYHTh ITPABH/IbHbBIE Pe3y/bTaThl M
BBIBO/IBI: €CJTH B XO/Ie TTPOBE/IEHUS OIbITa ¥ U3MEPEeHHH ObI/TH JOMYIIeHb] OITHOKH.
— OmneHka «2» CTaBUTCS, ecM paboTa BBIMOJHEHAa He TIOJHOCTBI0O U 00beM
BBITMIOJTHEHHOH YacTh pabOT He I03BOJIAT C/e/IaTh IPaBH/IBHBIX BBIBOZIOB: €CJIH,
OTTBITBI, U3MEPEHMS, BBIUNCIeHUS, Hab/Ti01eHsT TIPON3BOUINCH HEPaBUIBLHO.

Tema 6.2. ®u3uKa aTroMa 1 aTOMHOI0 AApa
Y crHbiit onipoc (YO)

1.B uem 3ak/it0yaeTcd siBjieHHe pajyi0aKTUBHOCTH?
2. KakoBa npupo/ia paiMOaKTUBHOI'O U3/TyUYeHUs1?



3. Hamviuure 3aKOH paJji0aKTUBHOI'O pacraja.

4. YTo Has3bIBAKOT IIepUO/OM I0JIypacrnazja?

5. KakoBbI yCTPOUCTBO U IeUCTBHE KaMepbl BribcoHa 1 cueTuuka ['elirepa?
6. PacckakuTe 0 Mozienu sijipa 1o ViBaHeHKo - ['eit3eHOepry.

7. UTO Ha3bIBalOT MaCCOBBIM UUCIOM?

8. Kak onpefenstoT geeKT MacChl ¥ SHEPTUIO CBA3U siApa?

9. YUto Takoe sijepHas peakjusa?

10. YUTo noHUMaIOT MO/| UCKYCCTBEHHOW Pa/lM0aKTUBHOCTBIO?

11. Kakyto sijepHyt0 peaki1io Ha3bIBatOT LIETHOM?

12. JlariTe MOHSITHE KPUTHUECKOHU MaCChI.

13. Pacckakute 0 moslyueHUY U NPUMEHeHUY paj0aKTUBHBIX U30TOIIOB.
14. PacckaxuTe 0 MepCcrieKTUBax pa3BUTUSI aTOMHOU SHEPTeTUKHU.

15. Kakoe 6uonornueckoe Bo3eiiCTBUE OKa3bIBAIOT PA/[MOAKTUBHBIE U3/TyUeHUs
Ha )KMBOW OpPraHu3Mm?

16. Kakue yacTuLbl Ha3bIBakOT 3/IeMeHTapHbIMU?

Koutponupyemsie kommerentmu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

Kputepuu oueHKuU:

OTMeTKa «5»

TIOJTHO PaCKPBITO COJIepyKaHue MaTepuasa

YeTKO W MPaBUWIBHO J@aHbl OTIpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHI, BEPHO
WICI10J/Ib30BaHbl HAYUYHbIE TePMUHBI

IUTsT JOKa3aTe/IbCTBA HMCII0/Ib30BaHbl pa3/IMuHble YMEHUs, BBIBOZIBI U3 HaOJTIOJeHUH,
OIThITOB

OTBET CaMOCTOSITeTbHBIN, NCII0/Ib30BaHbI paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/iepKaHue MaTepuasna

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpe/ie/IeHus TIOHATUM U UCTI0/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs TOHSTUN HEMOJ/THbIe, TOMYyILeHbl He3HAUUTe/IbHbIe HapYILIeHUs
T110C/Ie/JOBaTeTbHOCTU U3/10KeHUSs], HeOO/IbIIIe HETOUHOCTHU TIPH UCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BBIBO/IaX M 000011[eHHsIX

TpaBU/IbHbIE U YeTKHE OTBEThI Ha BOMPOCHI yTOUHSIOI[Ero XapakTepa (Io3ULus
TTOHUMAFOIIUH )

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHue yueOHOro MaTepuasa, HO U3/I0’KeHO
(dparmeHTapHO, He BCerja Mocae0BaTeIbHO

ornpe/ie/ieHUs IOHSITHUN HeJJOCTaTOYHO UeTKHe

He MCTI0/Ib30BaHbI B KAUECTBE /I0Ka3aTeIbCTBA BLIBO/IbI M 000011[eHNs 13
HabJTI0/IeHNH, JOTTYIIeHbI OIITMOKY TTPU UX U3/I0KEeHUH



JOTTyIIeHbI OIMOKY ¥ HETOYHOCTH B MCTIO/Tb30BaHWM HAYYHON TePMHUHOJIOTHH,
onpejiesieHHe MOHITUM

TIpaBU/IbHbIE U UeTKHe OTBEThI Ha BOIIPOCHI HABO/SIIEr0 U KOHKPETU3HPYIOIIEero
xapakTepa (10o3ULUsi KpUTHUK)

OtmeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JlJaHbl OTBEThI HAa BONPOCHI HABOSLLIET0 U KOHKPeTU3UPYIOLL[ero Xapakrepa
JOMyITeHbI TPyOble OIMOKY B OMpe/ie/IeHUH TIOHSTUM, TIPU UCTI0/Ib30BaHUU
TePMUHOJIOTUH.

TecrupoBanue (T)

1. Kak Ha3bIBaeTCsi MUHMMAbHasi TIOPLIMsI SHePTUU, KOTOPasi U3y4yaeTcs: Un
TMOT/IOAeTCs TesioM?

a) aToOM

0) KBaHT

B) KOPIYCKYyJIa

r) 3¢up

1) KBapK

2. Kto oTtkphIn hoTo3nekTpudeckuii acddekT 6b11 B 1887 rogy (...)? Kro B 1888-
1890 romax sKkcrep¥MeHTaIbHO UCCIeoBan PoTo31eKTpUuueckuii 3gpdexr (...)?
KTo BBITO/IHK HarboJlee TIOJTHOe MCC/iefiloBaHue siBjieHus poTtodddekra (...) B
1900 r.?

a) I'. T'epiy; A. CrosietoB; M. [1naHk

6) A. DuniiTeiiH; I'. Tepir; A. CrosieToB

B) I'. T'ep1y; A. Ctosneto; ®. JleHapy,

r) A. DuHiuTerH; A. Ctonetos; @. JleHap[

1) A. Cronetos; I'. T'ep1y; A. DuiHIITENH

3. VI3 yero coCcTouT siipo aTtoma?

a) TPOTOHOB

0) 371eKTPOHOB 1 HEHTPOHOB

B) HEMTPOHOB U IMPOTOHOB

') Y-KBaHTOB

[1) 57IeKTPOHOB, HEUTPOHOB U TIPOTOHOB

4. Kakoii u3 JJaHHBIX BeJTMUUH MPOTOPIIMOHabHA SHEepPTrUsi KBaHTa?
a) IJINHe BOJIHBI.

0) yacToTe Kojie0aHHH.

B) BpeMeHU U3/TyueHUsl.

I') 3JIeKTPUUECKOMY 3apsifly siipa.

1) cKopocTu (hOTOHa.



5.51B/ieHue UCITyCKaHs 3IEKTPOHOB BeI[eCTBOM 1071 ZIeNCTBUEM
3/IeKTPOMarHuTHBIX M3/TyUeHU Ha3bIBaeTCs:

a) 371eKTPOJIn3.

6) dboTocuHTe3.

B) (poTO3(PPexT

T') 3/IeKTpU3aLys.

1) ylapHasi MOHU3aLUsl.

e) peKoMOHHaIusl.

6.11pensioxxun siiepHyt0 MO/eJib CTPOEHUS aToMa:
a) . TomricoH.

6) 3. Pesepdopz

B) A. bekkepesnsb.

r) B. I'efizenbepr.

n) H. bop

7.0mpesiesiiTe, B KaKUX U3 MIepPeUHCIeHHBIX HIXKe COCTOSTHUN BelljeCTBO MOKeT
WCITyCKaTh TMHeNYaThIi CIIeKTP U3TyueHus?

1. TBep/10e cocTosiHYE TIPU BBICOKOI TeMIiepaType

2. KUJIKOe COCTOsIHHe TIPU BBICOKOM TeMIiepaType

3. ra3oobpa3Hoe COCTOsIHME TIPU BLICOKOM TemriepaType

4. ra3o00pa3Hoe COCTOsIHUe TIPU HU3KOU TeMIiepaType

a) TOJIBKO 1.

6) TosBKO 2.

B) TOJIBKO 3.

I') TOJBKO 4.

1) B cocrosinusax 1 u 2.
e) B COCTOSIHUSIX 3 U 4.
) B JTIOOOM COCTOSTHUH.

8. UTo Takoe a-u3nyyeHue?
a) D/IeKTPOMarHUTHbIE BOJTHBI
6) [ToTOK HEMTPOHOB

B) [ToTOK MpOTOHOB

r) [ToTOK siiep aTOMOB re/us
1) HeT MpaBUJILHOTO OTBeTa

9. Uto omnpefiensieT aTOMHBIM HOMED 3JieMeHTa Z.?
a) CKOJIBKO B s/ipe HaXOJUTCS 3JIEKTPOHOB

0) CKOJIbKO B siipe HaXOAUTCSI HEHTPOHOB

B) CKOJIBKO B siJpe HaXO/IUTCS raMMa-KBaHTOB

I') CKOJIBKO B si/ipe HaXOAUTCSI TIPOTOHOB

1) 3aTPyAHSIIOCh OTBETUTD



10. Uto Takoe niepuoy, rosiypacnaza T-pajioakTUBHBIX sifiep?

a) BpeMsi, B TeueHHe KOTOPOT'0 YKC/I0 PA/IMOAaKTHUBHBIX sifiep B oOpasije
yMmeHbliaetcs B 10 pas

0) Bpems, B TeueHHe KOTOPOTO UHC/IO PaJJUOaKTUBHBIX siiep B 0Opa3iie
yMeHbllIaeTcs B 2 pasa

B) BpeMs, [10 KCTeYeHHH KOTOPOIo B paJU0aKTUBHOM 00Opasiie ocTaHeTcs V2
PaJi0aKTHUBHBIX SIZIEp

I') BpeMsl, B TeueHHe KOTOPOT0 UMCJIO Pa/IM0aKTUBHBIX sifiep B 00Opa3iie
yMeHbiaeTcs B 50 pas

1) 3aTPY/JHSIOCh OTBETUTD

11.M13 aToMHOr0 sijpa B pe3yJ/bTaTe CaMOIIPOM3BOJILHOIO TIpeBpallieHus BblIeTes10
SIPO aTOMa reJyivsg. 3TO OTHOCUTCS K C/IeAYIOLeMy BUYy PaAUOAKTHBHOTO
pacnaza:

a) anba-pacrmaf,.

6) Gera-pacriaf,.

B) raMMa-U3/1yueHue.

') MPOTOHHBIN pacnaz

1) ABYXMPOTOHHBIN pacmaf,

12.KosdduieHT MponopLioHaIbHOCTU MeXXAYy dHeprueil KBaHTa U 4aCTOTOM
KosieOaHMi1 Ha3bIBAeTCS:

a) noctossHHas bosbLMaHa.

6) mocrositHHas Puzbepra.

B) MMOCTOsTHHAsi ABOTra/ipo

r) noctosiHHast Papages.

1) nocrosiHHas [1naHka

13. Urto Takoe KpUTHUeckas Macca Belecrsa?

a) HavMeHbIlIas Macca Je/serocs BelecTBa, Ipyu KOTOPOU yrKe MOKeT
IIPOTEeKaTh LielHas s/jepHas peakLjus [e/leHus

6) Macca fensiiierocsi BelecTBa, paBHasi MOJISIDHOM Macce 3TOr0 BelljeCTBa
B) Macca JeJIsiLerocs BellecTBa, OJTHOCTBIO 3ar0/HSI0IIast aKTUBHYIO 30HY
peakropa

') Macca JeJsiierocs BellecTna, paBHas 235 Kr

1) 3aTPYJHSOCh OTBETUTD

14. Yto 13 HIKe TIepeurc/IeHHOT0 MOXKeT ObITh 3aMe//TUTe/IIMA HEUTPOHOB B
SIIEPHOM peakTope?

a) TsbKesiasi BoZia Wiy rpadur

6) 60p WK KaZMHi

B) JKeJie30 WK HUKeJlb

r) 6eTOH WU/IH TTIeCOK

1) 3aTPyAHSIIOCh OTBETUTD



15. Wccnenyemblit obpa3sel, coepskaiiuii N paiioaKTUBHBIX sifiep, CHauasa
oxnaxgarot n1o —40 °C, a 3aTeM NOMelLat0T B MarHUTHOe 1noJie. I3MeHUTCs Jik TIpy
5TOM KOJINUeCTBO PaJJMOaKTUBHBIX si/iep, KOTOpble pacriajlvcCh 3a BpeMsi, paBHOe
[IBYM TepyojaM roJiypacraza?

a) U3MEHUTCSI He3HAUUTeTbHO

0) MU3MEHUTCS TOMBKO TPH OXJIaXKAeHur obpasija

B) U3MEHUTCS TOJILKO MPU BHECEHUU B MarHUTHOE TI0J1e

I') U3MEHUTCS, ec/id 0bpa3el] CHauasia OX/Ia/IuThb, a 3aTeM BHECTU B MarHUTHOE
rosie

1) He U3MEeHUTCS

KonTpompyemsie komnereHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kiwouu K TectamMm:
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Kpurtepuu onieHku:

— «2» BbICTaBsgeTCsA 0byyJaroieMycsi, ecii Habpas meHee 5 6aioB;
— «3» BbICTaB/IsAeTCsA 0OyyaroieMycs, 3a 8-6 6asnoB.;

— «4» BBICTaBJIsAETCS 0OyyYarolemycs, 3a 9-11 6annos;

— «5» BBICTaB/IsAETCS 0OyyUaroLemMycs, 3a 6osee 12 Hasnos.

3apaHus /I caMoCTosATe/IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/Ia 0B, COOOIIEHHIT)

Pa3sBuTHe B3IJ/I/10B Ha CTPOEHNUe BellleCTBa.

Mogenu cTpoeHUs1 aTOMHOTO s/pa.

3aKOHOMEPHOCTHU B aTOMHBIX CITIeKTpax BOJOPO/a.
AnepHas Mmozens atoma.

OrbiTel 3.Pe3epdopaa.

Mogens atoma Bogopoza o H.bopy.

KBanToBbIe nioctysatel bopa.

Jlasepsl.

. Paii0akKTUBHOCTS.

10.3aK0H paZiM0aKTUBHOIO pacriaja.

11.PagroakTHBHBIE TIpeBpalLeHuUs .

12.Crioco6b1 Hab/TrOIeHNsT ¥ PETUCTPALIMN 3apsPKeHHBIX YaCTHI].
13.93ddext BaBunosa - HepeHKoBa.

14.TlonyueHue pafOaKTUBHBIX U30TOIOB U UX IPUMEHeHHUe.

©ENOUTAWN &



15.buonoruyeckoe eiCTBUE PaZJMOaKTUBHBIX U3/TyYeHUU.
16.2/1emeHTapHbIe YaCTULIbI.

Koutponupyemsie komnerenrmu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kputepuu oueHku:

OTMeTKa «5»

TIOJTHO PaCKPbITO COJIepyKaHue MaTepuasa

YeTKO U MPaBUWIBHO J@aHbl OTIpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHH, BEPHO
VICI10J/Ib30BaHbl HAYUYHbIE TePMUHBI

JUTsI J0Ka3aTeIbCTBA MCII0/Ib30BaHbl pa3/IMuHble YMEeHUs, BBIBOZIbI U3 HaOJTIOeHUH,
OIILITOB

OTBET CaMOCTOSITeTbHBIN, UCIT0/Ib30BaHbl paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE COJiepKaHue MaTepuara

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpeZie/IeHus TIOHATUM U UCT0/Ib30BaHbl HAyYHbIe
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

orpejiesieHUs TIOHATUM HeTo/HbIe, [OMYyIeHbl He3HAUUTe/IbHbIe HapyIlIeHUs
TI0C/IeIoBaTeTbHOCTH U3/I0XKeHUs], HeOOIbIlie HeTOUHOCTH TIPY HUCTI0/Tb30BaHUH
HayUYHBIX TEDMHUHOB WK B BBIBOZIAX U 0000ITIeHHSIX

TpaBUIbHbIE U YeTKHE OTBEThI Ha BOMPOCHI yTOUHSIOI[Ero XapakTepa (I03ULus
TTIOHHMMAFOIIUHA)

OtMeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHue yueOHOTro MaTepuasa, HO U3/I0’KeHO
(dparmMeHTapHO, He BCerja Mocjae0BaTeIbHO

orpe/ie/ieHUs IOHSITUN HeJJOCTaTOYHO UeTKHe

He UCIO/Ib30BaHbl B KaUeCTBe J0Ka3aTebCTBa BHIBO/ILI U 0000111eHNs 13
HabJTI0/IeHNH, JOTTYIIeHbI OIITMOKY TIPU UX U3/I0KEeHUH

JOTTyIIleHbI OIMOKY ¥ HETOUYHOCTH B MCTIO/Tb30BaHWHM HAYYHOW TePMUHOJIOTHH,
omnpejie/ieHHe MOHITUM

TipaBUIbHbIE U UeTKHE OTBEThI Ha BOMPOCHI HABO/ISAILIET0 U KOHKPETU3HPYIOLLero
xapakTepa (Mo3ULUs KPUTHK)

OtmeTKa «2»

OCHOBHOE CojiepykaHHe yueOHOro MaTeprasia He pacKphITO

He JlaHbl OTBEThI HAa BONPOCHI HABO/SLLIET0 U KOHKPEeTU3UPYIOLL[ero Xapakrepa
JOMyIIeHbI IPyOble OIMOKY B OMpe/je/IeHUH MIOHSTUM, TIPH UCTI0/Ib30BaHUU
TePMUHOJIOTUH.

JIabopaTopHbIe padoThI



JIaboparopHasi padora Ne 17
Vi3yueHHe TPEKOB 3apsDKE€HHBIX YaCTHI] 110 TOTOBBIM (hoTorpadusam.

[Tenb: 00BACHUTL XapaKTep JIBU)KEeHUS 3apsKeHHbBIX UaCTHII.
O6opyaoBanue: ¢dotorpadbryd TPEKOB 3apsDKeHHBIX UaCTHIl, TIOJyUeHHBIX B
KaMmepe BuibcoHa, Mmy3bIpbKOBOI KaMmepe U (h0TO3MY/IbCHH.

TeopeTnueckoe 000CHOBaHHE

[Tpu BBITIOJTHEHWH JJaHHOU TabopaToOpHOM pabOThI C/ielyeT IIOMHUTh, UTO:
a. JJIMHA TpekKa TeM 0osbiile, ueM OOJIbIlle SHEPTHUs YaCTHI[bI (M ueM
MeHblIIe TVIOTHOCTh CPe[ibl);

b. TomiuHa Tpeka Tem 0OoJibiiie, ueM GosIbIIIe 3apsi/ YaCTULIBI U YeM
MeHbIlIe ee CKOPOCTh;

C. TIpY JBIDKEHHH 3apsDKEeHHOM YaCTUIL[bI B MarHUTHOM I10J1€ TPEK ee
TI0/TyYaeTCsl UCKPUB/IEHHBIM, TIPUUYEM PaJIUyC KPUBU3HBI TPEKA TEM
OoJbIIIe, ueM OOJIBIIIE Macca M CKOPOCTh YaCTUIIBI M UeM MEHBIIIe ee
3apsiiv MOZAY/b UHAYKLIMA MarHUTHOTO TTOJIS:

d. yactuia ABUrasach OT KOHIIa TpeKa C OOJIbIIMM pafinyCoOM KPHUBU3HBI K
KOHLy C MEHBIIIUM paJiyCOM KPUBU3HBI (PaZiiyC KPUBU3HBI IO Mepe
JBIKEHHsI yMEHbIIAeTCsl, TaK KakK M3-3a COMPOTHB/IEHHUS CPe/ibl
YMEHBIIIAeTCsl CKOPOCTb UaCTHILIbI).

ITopaAAOK BbINO/IHEHUS DaGOTBI

JadaHue 1. Ha nByX U3 Tpex Mnpe/iCTaBieHHbIX Bam ¢oTorpaduii (puc. 1,
2 1 3) n306pa>keHbl TPEKU YACTHLI, ABWKYIIUXCS B MarHUTHOM ITOJIE.
YkakuTe Ha Kakux. OTBeT 0060CHYy#iTe.

JadaHue 2. PaccmoTpuTe (hoTorpaduio TpekoB O-4acTHI],
JIBUTaBIINXCS B Kamepe BusibcoHa (puc. 1), 1 OTBeTbTe Ha
JlaHHbIe HHKE BOTIPOCHI:

1. B KakoM HaripaBJ/ieHUH JIBUTQ/IMCh O-4aCTUL[bI?

2. J11uHa TpeKoB o-4aCTUL| TIPUMePHO OAuHaKoBa. O
yeM 3TO FOBOPUT?

3. Kak MeHsj1ach TOJILLMHA TPeKa I10 Mepe [IBUKeHUs
yactul? YTo U3 3TOro ciienyer?




3adanue 3. Ha pucyHke 2 naHa (ororpadus
TPeKOB (-yaCTUL] B Kamepe BuUbCOHa,
HaxXO/IMBIIIENCsl B MarHUTHOM TI0JIe.
OmnpezenuTe Mo 3TOM oTorpadum:
1. Tlouemy mMeHS/IUCH pajuycC
KPHBU3HbBI U TOJILHMHA TPEKOB 110
Mepe /IB>KeHUsI O-uaCTul]?

2. B Kakyro CTOpOHY [JBUTa/IMCh YaCTUL[bI?

3adanue 4. Ha pucyHke 3 fgaHa gortorpadus Tpeka 3/1eKTpoHa B
My3bIPbKOBOU KaMepe, HaXO/IUBILIeKCS] B MarHUTHOM Tosie. Onipeziesivre 1o
3ToU poTorpacduu:

1. Tlouemy Tpek nMeeT (pOpMy CIUPAIA?

2. B KakoMm HaripaB/ieHUM [JBUTajIC JIEKTPOH?

3. YUT0 MOr/I0 NOC/TYy>KUTb TIPUYMHOMN
TOTO, YTO TPEK 3JIEKTPOHA Ha PUCYHKe
3 ropaszio J/IMHHee TPeKOB O- YaCTUL]
Ha PUCYHKe 2

KonTpommpyemsie komnereHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kpurepun oLeHKH:

— OrieHKa «5» CTaBUTBLCS, €C/IM yUallUiCs BLIMOMHSAeT pPaboTy B MOJIHOM 00beMe C
cobmoeHeM HeoOX0AUMON TOC/IeZioBaTe/IbHOCTH TPOBeJeHUsI OIbITOB U
W3MEpPeHHH; CaMOCTOSTe/IbHOM  pallMOHA/IbHO  MOHTHpPYeT  HeoOXOAMMBIe
000py/1I0BaHHe; BCE OIBITHI IPOBOJUT B YCJIOBHSIX M PEXKUMaX, 00eCrieurBaroyx
T0JTyueHHe TIPaBUIbHBIX Pe3y/IbTaTOB M BbIBOZIOB; COO/MI01aeT TpeOOBaHMS MPaBUI
0e30IaCHOCTH TPY/ia; B OTUETe MPaBUIBHO U aKKypPaTHO BBIIO/IHSAET BCE 3aITUCH,
TaOJIUI[bI, PUCYHKH, YEpTeXU, TI'padUKH, BLIUKMC/IEHHS; MPAaBUILHO BBIMOJIHSIET
aHa/iu3 MOrPeIIHOCTeM.

— OreHKa «4» CTaBUTCS, €C/TA BBITIOJIHEHBI TPeOOBaHUS K OIIeHKH «5», HO ObLTH
JOTyIIleHbl /IBa-TPU HejoueTa, He Oosee ofHON Herpyboil OLIMOKH W OJHOTO
Hezloyera.



— OrueHka «3» CTaBUTCSA, eciy paboTa BBLITIOJIHEHA He TTOJHOCTBIO, HO 00BEM
BBITIOJTHEHHOM YaCTW TaKOB, TO3BOJISIET TOJYUYWThb MpPaBUIbHbIE pe3yJbTaTbl U
BBIBO/IbI: €C/TH B XO/Ie TIPOBE/IeHUs OTbITa ¥ U3MePeHU ObL/TH JOMYIIeHb] OIIHOKH.
— OrmeHka «2» CTaBUTCS, ecd paboTa BBIMOJHEHAa He TIOJHOCTBI0O U 00beM
BBITIOJTHEHHON YacTh pabOT He TI03BOJIAT CJe/iaTh TMPaBHU/IbHBIX BBIBOZIOB: €C/IH,
OTTbITHI, U3MEPEeHUs], BEIUKC/IeHNs], Ha0JTI0IeHHS TIPOM3BOAMINCH HEIPaBU/IBHO.

KonTposbHas pabora Ne 6
ITo pa3jeny «J/ieMeHTbI KBAaHTOBO# (U3UKMN»

Bapmuanr 1.
[aiiTe XapaKTepuUCTUKY (DU3MUeCKOTO SIBJIEHUS: aHHUTUJISILIUSL.
[aiiTe XapaKTepUCTHKY 3aKOHA paJJMOAKTUBHOIO pacraja.
Kakyro MakcUMasibHy0 KUHETUUYEeCKYH0 SHEPTHI0 UMEIOT 3/IeKTPOHbBI, BbIDBAaHHbIE
13 OKCHuza Gapust, Ipu 06/TyueHHH cBeToM ¢ yactotoit 1015 I'y?

Bapwuanr 2.
[laiTe XapaKTepyCTHKY TIJIaHETAPHOM MOJIe/IM CTPOEHUsI aToMa.
[laniTe XapaKTepuCTUKY (PU3MUYEeCKOr0 YCTPOUCTBA: (POTO3/IEMEHT.
AKTHUBHOCTb paJjJMOaKTUBHOI'O /7IeMeHTa YMeHbIIMIach B 4 pa3a 3a 8 cytok. Halitu
repuo/, roJiypacnaza.

Bapuanr 3.
[aiiTe XapakTepyuCTHUKY MO/ CTPOEHUSI aTOMHOTO Si7ipa.
[aliTe xapaKTepUCTUKYy TeOpuM DHHILTelHa 4715 (poTo3ddekra.
HalitTu yactoTy usnyueHnusi, Macca ()OTOHOB KOTOPOT'O paBHa Macce MoKosi
3/1eKTPOHA?

Bapwuanr 4.
[aviTe XxapaKTepUCTUKY KBaHTOBOM MOZIE/IM CTPOEHHUS aTOMa.
[aiiTe XxapaKTepUCTUKY TEOPUU OTHOCUTETbHOCTH.
Havitu sHepruro cBsi3u sifpa fevrepust 21H?

Bapwuanr 5.
[aiiTe xapaKTepUCTUKY (PU3MUECKOTO SIBJIEHUsI: TepMOsiiepHasi peakLysl.
[aniTe XapakTepuCTUKY (DU3MYeCKOro YCTPOUCTBA: KaMepa BuibcoHa.
OmnpesiesiuTe 3Hepruto (POTOHOB, COOTBETCTBYIOIIMX Harbosiee JIMHHBIM BOJTHAM
BUIMMOM YacTu criektpa 760 HMm.

Bapuanr 6.
[aiiTe XapaKTepuCTUKY (hU3MUYeCcKOoro siBjieHus:: poTodP¢eKT.
[aiiTe XapakTepuCTUKY (hU3MUeCKOro YCTPOUCTBa: CUéTuuK ['elirepa.
Harmiure peakifuto, eciu mpyu bombapaupoBke 6opa 105B HeliTpoHaMu 13
obOpa3oBaBIIIerocs sizipa BLIOpachIBaeTCs anbha-yacTHIIA.

Bapuanr 7.
aiiTe XxapaKTepUCTUKY (PU3MUECKOrO SIBJIEHUSI: paJjJuOaKTUBHOCTb.
[aniTe XapakTepuCTUKY (PU3MYEeCKOr0 YCTPOUCTBA: J1a3ep.
Havitu kpacHyto rpanuuy ¢poTto3dderra A1 Kaaus.



Bapwuanr 8.
[aviTe xapakTepuCTUKYy runoTe3sl [11aHka.
[aiiTe XxapaKTepuCTUKY (hU3MUeCKOT0 YCTPOMCTBA: Si/IePHbIN PeakTop.
Kakas sHeprus Bbiie/is1eTCsi IPU peakl[iu:
31H + 21H 42He + 10n?

Kontponupyemsie kommetenrmu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

Kputepuu ouieHku:

- «5» cTaBUTBHCS 3a paboTY, BBITIOIHEHHYIO ITOTHOCTBIO 6e3 OIIMO0K ¥ HeI0UeTOB.
- «4» CTaBUTHCSA 3a PabOTY, BIMIOTHEHHYIO MTOTHOCTHIO, HO TIPY Ha/IMUKU B Hell He
Oosnee omHOM rpy0oi M omHOM Herpy6oii ommbKu M OfHOTO HezoueTa, He Oosee
TpeX He/I0UeTOB.

- «3» CTaBUTBCS, €C/TM CTY/IeHT MPaBU/IBHO BBIMIOTHUI He MeHee 2/3 Bceli paboThI
WIM JIOTyCTU He Gojiee ofiHOM Tpy0Ooii OIIMOKM W /IByX HeJOueToB, He Oosiee
oJfHOU Tpy0Ooii M ofHOU Herpyboit ommbku, He Oosee Tpex HerpyObIX OMIMOOK,
oJiHOU Herpy0oi1 OmMOKY U TPeX HeZ0UeTOB, IPU HaTUUUK 4-5 HeJJ0UeTOoB.

- «2» CTaBUThCS, €CJI YMC/IO OIIMOO0K U HeI0UeTOB MPEBBICHIO HOPMY OLIeHKH «3»
WIY TIPaBUJILHO BBITIOJTHEHO MeHee 2/3 Bceld paboThl.



Tabuuna 3 - ®opma uH(OPMALIMOHHON KAapThl 0AaHKA TeCTOBBIX 3a/laHUI

HaumenoBanue Bcero KonuuectBo gopm T3 KonTponupyemebie
paszesnos T3 OTKpeITOrOo | 3aKpbITOro Ha YnopsigoueHue KOMIIeTeHLIUU
THMA THINA COOTBETCTBUE
Pa3zpgen 1. MexaHuKa 3 3 OK 01-OK 07; JI.1.-
JI.6.; M.1.-M..6.;
I1.1.-11.7.; TIK 3.1
Paspen 2. MosieKkyisipHast 2 2 OK 01-OK 07; JI.1.-
(pu3uKa ¥ 0CHOBBI JI.6.; M.1.-M..6.;
TepMOAUHAMUKU I1.1.-I1.7.; ITK 3.1
Pazpen 3. 5 5 OK 01-OK 07; JI.1.-
J/IeKTpPOAMHAMHKA JI.6.; M.1.-M..6.;
I1.1.-11.7.; TIK 3.1
Pa3pen 4 Konebanus u 2 2 OK 01-OK 07; JI.1.-
BOJIHBI JI.6.; M.1.-M..6.;
IT1.1.-T11.7.; TIK 3.1
Paspgen 5. OnTHKa 1 1 OK 01-OK 07; JI.1.-
J1.6.; M.1.-M.6;
I1.1.-T11.7.; TIK 3.1
Pazpgen 6. Ds1eMeHThI 1 1 OK 01-OK 07; JI.1.-
KBaHTOBOM (pU3MKH JI.6.; M.1.-M..6.;
I1.1.-11.7.; TIK 3.1




ITepeuenn BompocoB (3ajau)
AJIS1 IPOMEXYTOYHOU aTTecTanum (3K3aMeH)

TeopeTnueckue BONPOCHI
1. Mexanuueckoe paBrKeHWe. OTHOCUTE/NBHOCTh [BWXKeHus. CucreMa OTCYeTa.
MarepuasibHas TOUKa.
2. PaBHOMepHOe W paBHOYCKOPEHHOE TPSIMOJIMHEWHbIE NBWXeHUs ((popMysbl U
rpayKy, ONMUCHIBAOIIIME [JaHHBIE IBVKEHMUS]).
3.  [BwXKeHue 1Mo OKPY>KHOCTH C TIOCTOSTHHOM T10 MO/IyJ/T0 CKOPOCThIO. KrHemMaTuka
[BIDKeHUS KOJIeCHOM TIaphl.
4. Cwuna. Macca. 3akoHbl Hbr0TOHa.
5. 3aKoH BCeMUpHOro TArorteHus. ['paButanonHoe mosie. Cuna Tsokectu. Bec u
HEBeCOMOCTb.
6. Cwa ynipyroctu. Cuna TpeHus.
7.  VMnynbc Tena. 3aKOH COXpaHeHUs! UMITY/IbCa U PeaKTUBHOE JIBUKeHNUe.
8. Pabota u MomHOCTb. MexaHWuecKast 3Heprusi U eé BU/bl. 3aKOH COXPaHEHUsI
SHEepPruu.
9.  OcHOBHBI€ TOI0KEHUST MOJIEKYIIPHO-KUHETUYECKOM TeOpUU rasa.
10. OOwbsicHeHMe arperaTHbIX COCTOSIHAM BelleCTBA HA OCHOBe AaTOMHO-
MOJIEKY/ISIPHBIX TIpe/ICTaBIeHUMN.
11. TemnepaTypa, Kak Mepa CpeJHed KWUHETUUEeCKOW SHEPruM XaoTUYHOIO
JBWDKeHUsI MosieKyJ/1. TepMoguHamMUuecKas I1kasaa TeMrieparyp. AOCOMIOTHBIN HYJIb.
12. Mopens npeansHoro rasa. OcHosHoe ypaBHeHre MKT.
13. HacelieHHble ¥ HeHachlleHHbIe napbl. Biia)kHOCTh Bo3ayxa.
14. Mopenb cTpoeHUst XUAKOCTU. IIOBEepXHOCTHOe HaTs)KeHWe U CMauyvBaHUe.
KanunispHsle siBieHUs.
15. Mopens cTpoeHus TBEPAbIX Ten. MexaHWuecKre CBOKMCTBA TBEPBIX Tell.
16. BHyTpeHHsi1 3Heprus U CrocobObl eé u3MeHeHUWs. [lepBblii  3aKOH
TepPMOJMHAMUKWU.
17. TlpuHuun geuctBus TerioBor MammHel. KIT/I TeryioBoro ABuraresisi.
18. BsaumopencTBue 3apsUKeHHBIX Tesl. DJIeKTPUUYECKUH 3aps/. 3aKOH COXpaHEeHUs
3JIeKTPUYECKOro 3apsija.
19. 3akoH KyJsioHa. DyieKTpruyeckoe 1oJie U ero xapakTepuCTUKH.
20. Onexkrtpuyeckas 6MKOCTb. KOHeHCaTOPBbI.
21. TlocrosiHHBIM >5/eKTpUYecKUd TOK. Cua TOKa, HarpsyKeHWe, 3J1eKTpUYecKoe
COTIPOTHBJIEHME.
22. TlapanienbHOe U MOC/iejoBaTe/IbHOe COeJUHeHUe TIPOBOJHUKOB
23. 3akoH Owma A1 yyacTKa Lenu ¥ nmosHou tenu. 3/JC ucTouHnKa ToKa.
24. Pabota 1 MOII[HOCTb TTOCTOSIHHOTO TOKa. 3akoH J>koysi-JIeHtia.
25. IlonynpoBOSHUKWY. Cob6cTBeHHast 51 IpUMecHast IIPOBOUMOCTH
TI0/TYTIPOBO/JHUKOB
26. MaruutHoe 1osie. MarHuTHOe 110J1e TTIOCTOSTHHBIX MarHUTOB U MarHUTHOE 110J1e
TIPSIMOT'O TOKa.
27. WVIHAayKUMst MarHWTHOTO 1OJ1sl. MarHUTHBIN TTOTOK.
28. Cwuna Amnepa. 3akoH Amriepa.



29. fIBneHue 3/1eKTPOMarHUTHOM WHAYKLWY U 3aKOH 3JIEKTPOMarHUTHOM UHAYKLWA
®dapages.

30. IIpaBuio JleHia.

31. BuxpeBoe 3/1eKTprUecKoe 1oJie.

32. Camounpaykuus. 1C camouHAyKUuU. HAYKTUBHOCTb. DHEPrusi MarHUTHOIO
TI0JIS1.

33. MexaHuueckue KojiebaHUs U UX XapaKTepUCTUKU.

34. CBobOo/iHbIe U BEIHYK/IeHHbIe Konebanus. PesoHaHc. KosiebaHusi MOCTOB.

35. TlpeBpaiijeHre 3HEPryuy TP KoJsiebaTeTbHOM JIBYKEHHHU.

36. MexaHuueckue BOJIHbI. Bu/bl BOJIH XapaKTepUCTUKU BOJIH. 3BYKOBbIE BOJIHBI.
37. CBo0Oo/iHbIe 3/IeKTPOMAarHuTHBIE KojiebaHUsi B KOHTYpe. [IpeBpaiiieHre SHepruu
B KosiebaTesibHOM KOHTYpe. @opmyJsia ToMcoHa.

38. IlepemenHsbii TOK. [lo/lyyeHre mepeMeHHOr0 TOKa

39. AKTMBHOe COTNpPOTHUBJ/IEHHE B LIE[U EPEMEHHOr0 TOKa. [lelCTByoIMe 3HaUeHUsT
TOKa U HarpspkeHUs. MOIHOCTb [TepeMeHHOI0 TOKa.

40. KaryliliKka UHAYKTABHOCTH B LU [IePEMEeHHOr0 TOKa.

41. KoHzeHcaTop B Lierny rnepeMeHHOro TOKa.

42. Tpaucdopmarop. [Tepesaua u pacrpe/iesieHye 3/1€eKTPOIHEPIUH.

43. OJleKTpOMarHurtHoe TIi0jie U 3JIeKTpOMarHuTtHele  BoJIHBL.  CKOpOCTH
57IeKTPOMAarHUTHBIX BOJIH.

44, ®dusnyeckre 0OCHOBbI PAJMOCBA3H.

45. DnekTpoMarHuTHas Tip¥poga cBeTa. CKOpPOCTb CBeTa. 3aBUCHMOCTb MEXAY
JJTMHHOM BOJTH U YaCTOTOM 3/IeKTPOMarHUTHBIX KOsieOaHMiA.

46. 3akOH oTpakeHUs U IpesioMyieHus cBeta. [lo/iHOe oTpakeHue cBeTa.

47. WVuTtepdepeHLus cBeTa, AUPPaKIUs CBeTa.

48. [ducrmepcusi cBeta.

49. Tlonsipu3auus cBeta.

50. IlIkana 5/1eKTpPOMarHUTHBIX U3/TyUYeHHUH.

51. KeaHtoBas npupoza csera. Ksantosas rurnoresa IInaHka.

52. ®oroaddexrt, ero 3akoHbl. [IpumeHeHue potosddekra.

53. YpaBHeHue DuHIITeNHA 47151 GOTO3(PPeKTa.

54. Mopenb atroMa Pe3epdopaa v bopa. YpoBHM 3Hepruu B atoMme. U3nyueHue u
TIOTJIOL|eHVe SHepruu aToMoM. KBaHTOBaHNe SHepruu.

55. [TIpuHUMN AeMCTBUS U UCIO/b30BaHMe Jia3epa.

56. PajguoakTUBHBIE U3/TyYeHHs U UX BO3JEMCTBHE Ha )XKUBbIE OPraHU3MBbI.

57. CoctaB aTtoMHbIX sfep. fAxepHble cuibl. [edekT macchl. OHeprusi CBsi3U
aTOMHBIX s7iep.

58. ApepHble peakiuMd. OHEPreTUYeCKWW BbIXOJ, sepHOM peakiuu. LlenHas
peaxkius JieieHusl.

59. TepmosiiepHble peakLu



KauecTBeHHBbIe 3a/jaUuu
1. Besnocunenuct enetr mo pPOBHOW MpsiMou Jopore. Kakue pgetanu Benocuneza
JIBDKYTCS OTHOCUTEBHO 3€MJ/IM 0 NPSIMOJIMHEMHBIM TPAaeKTOPUSIM, a Kakhe — MO0
KPUBOJIMHEUHBIM?
2. OT Kakoul CKOpPOCTM — CpeJHed WIA MrHOBEHHOWM — 3aBHUCUT CTelleHb
TIOBPEXKIeHUsT aBTOMOOW/ISI TIpY aBapUHHOM CTOJIKHOBEHHWH C TIPENSITCTBUEM Ha
CBOEM IyTU?
3. JlBa moe3ga UayT HaBCTpeuy APYT APYTY: OJUH — pa3rOHsIeTCS B HallpaB/IeHWH Ha
ceBep; APYrou — TOPMO3WUT B IO’KHOM HaripaBjieHUM. Kak HarpaBiieHbl yCKOpeHUs
10e3/10B?
4. Tpu Tena OpollieHbl Tak: TlepBoe — BHU3 0e3 Haua/bHOW CKOPOCTU, BTOpOE —
BHU3 C HayajlbHOM CKOPOCTBIO, TpeTbe — BBepX. OJVMHAKOBBI I YCKOPEHUS] 3TUX
Tes?
5. Ansercs MM NWHeMHass CKOPOCTb MOCTOSSHHOW BeIMYMHOM TIPU PaBHOMEPHOM
JBUKEHUU TeJla TI0 OKPY>KHOCTU?
6. IToueMy Henb3s miepeberaTsb yAMIly miepef; OM3KO UAYIITUM TPaHCIIOPTOM? B uem
TIPUUKHA TOTO, YTO BOJUTE/Ib HE MOXKeT Cpa3y OCTaHOBUTb aBTOMALLUHY?
7. BapoH MioHxray3eH yTBepyKZaj, UTO BBITAL[WI caM cebst u3 60si0Ta 3a BOJIOCHL
ObocHOBaTh HEBO3MOXXHOCTh 3TOTO.
8. Tersioxon Mpy CTOMKHOBEHUH C JIOJKOM MOYKET TIOTOIUTE ee 6e3 BCAKUX sl cebst
rnoBpexxaeHun. Kak 3To coryiacyeTcsi C paBeHCTBOM MO/ yJ/Ier CUJI B3aUMOJEUCTBUSA?
9. Kakad cusia 3acTaBiisieT 3eMJIt0 U Jpyrye IylaHeThbl ABUraTbCsl BOKPYT CostHLa?
10.Mexny AByMs TenamMu [eWCTBYeT CWla BCEMHUPHOro TsaroteHus. Ecmyi maccy
OJHOTO W3 TeJ YBeJIWYUTb, HalpuMep BJBOe, a pacCTOSIHUE MeXKIy TelaMu
COXPaHUTh TIPEKHUM, TO H3MEHUTCH JIM CWla TACOTeHUs Mexay Humu? Eciu
W3MEHUTCS, TO KaK?
11.TIpuTsirBaeTcst 1 3eM/Isl K BUCSIIIEMY Ha BeTKe si0/I0Ky?
12.VimeeT 1 Bec OpPYCOK, Jiexkaliuii Ha crosie? [lagaromuii co crona?
13.ITouemy mazar0T Ha 3eMJIIO Karuiv JOXK/s, KPYIIUHKY rpaja?
14.Korja BO3HUKAKOT CUJIbI TPEHUS TIOKOSA? CUJIbI TPEHUA CKOJIBXKEeHUA? CUJIbI TPEHUS
KaueHus?
15.1IpuBesuTe ipuMepsbl, KOrja TpeHue BpeJHO U KOorja Ioje3Ho.
16.Ha cTosiike B BaroHe roe3s/ia ge>kat Kopobka KoHdet u s16710k0. [Touemy B Hauasie
JBIDKEHUsT sI6JI0KO TIOKaTWU/IOCh Ha3aj, (OTHOCHUTENThHO BaroHa), a KopobOka KoHder
ocTanach Ha MecTe?
17.Tlouemy my7si, BbUIeTeBIIIAs U3 PYXKbsi, HE MOXKET OTBOPUTH ZiBepb, HO MpobrBaeT
B HeW OTBepPCTHe, TOrjJa KakK [JaBjJeHWeM Iajblid [ABePb OTBOPUTH JIETKO, HO
T1IpoJiesiaTb OTBepCTUe HEBO3MOJKHO.
18.Cogepiiiaer i paboTy cuia TsHKeCTH, JeMCTBYIOIIAs Ha KHUTY, JIEXKAIlyl Ha
crosie?
19.Manpurk B ofHOM ciydae miporresn 100 M, a B pyroM — TpoOexkas Takoe ke
paccrosgHue. OIMHaKOBbIe /T MOLLHOCTU OH pa3BUBas?
20.KameHb GpoiiieH BepTHKa/lIbHO BBepX. Kakue rpeBpaliieHusi SHepruu MpoOUCXO/sT
TIpY I10J1eTe KaMHA?



21.JIeTKOBOM U TPYy30BOM aBTOMOOW/IM [ABWXKYTCS C OJWHAKOBBIMH CKODOCTSIMHU.
Kakoi u3 Hux 001ajaeT 00JIbIel KUHeTUUeCKOH YHeprueii?

22.Bojla KWUMUT B OTKPBITOM cocyze. M3MeHUTCS /M Macca >XUIKOCTA BO BpeMs
KUTIeHUs1?

23.YeM 006BsICHSIETCS pacTIpOCTPaHeHHe B BO3ZyXe 3araxoB OeH3WHa, AYX0B U APYTUX
BeleCcTB?

24.Kak U3MEHUTCS JiaBjieHue W/lea/IbHOTO rasa Ipy YBeTMYeHUU KOHLIEHTPALUU ero
MOJIEKYyJl B 2 pasa, eCc/ld CpefHssl KBaJpaTHuyHasi CKOPOCTb MOJIEKYJ OCTaeTcs
HEHW3MEeHHOW?

25.Ha uto pacxoayetcsi 6oJibllle SHEPrHUU: HAa HarpeBaHHe BOJbI WM aTFOMHUHHEBOMN
KaCTPHOJ/M, eCJIU UX MaCChl OJMHAKOBBI?

26.I1loueMy >Kesie3Hble [1eYr CKOpee HarpeBarOT KOMHATY, UeM KUPIIMYHbIe, HO He TaK
JIOJITO OCTAKOTCS TEeIJIbIMUA?

27.MO>KHO /1 B MeIHOW KaCTPOJie PacIlylaBUTh CTa/lIbHYIO JieTab?

28.B KakoM ciiydae MOXKHO TIOJIyUWTh OOJIbIllee KOJUUYECTBO TETUIOThI: CKuras 1 Kr
6eH3uHa WM 1 KT KaMeHHOT'O yTJisi?

29.Kak € TOMOLIBKD KOMHATHOTO TepMOMETpa OmpeJenuTb OTHOCUTEbHYIO
BJI&)KHOCTb B MOMeLL[eHUU?

30.[Touemy rpu riepeBo3Ke GeH3WHa U APYTUX JIETKO BOCTIAMEHSFOIITUXCS BeIeCTB K
LIMCTEPHE TIPUKPEIVISIOT MeTa/UIMYeCKYHO Lielb, KaCarolyrCs 3eMIu?

31.. Kak U3MeHUTCs cuia B3aMMOJEHCTBUSA IBYX TOUEUHBIX 3/IEKTPUUEeCKUX 3aps/i0B
TIpYU yMeHbILIeHUW PaCCTOSTHUSI MKy HUMU B 2 pa3a? BribepuTe mpaBUIbHBIN OTBET.
32.Pa3Mepbl MeJHOT'O U »Kejle3HOro TMPOBOJOB OAUHAKOBbLI. COIPOTHBIIEHME KaKOro
npoBoza 6oJibIre?

33.HanpspkeHre Ha KOHLIAX MPOBOJHWKA YBenMUYWIM BABOe. Kak vM3MeHWsach cusia
TOKQ, IPOTeKaroLero B rpOBOJAHUKE?

34.YeM ornacHO KOPOTKOE 3aMbIKaHUe 3/IeKTPUUYECKUX TIPOBOJOB?

35.ITpuBerTe MpUMEPhI UCTIOIH30BaHUS TEIJIOBOTO JEMCTBUS TOKA B OBITY.
36.I1locneoBaTe/ibHO COeVHEHHbIE Me[Hasi Y >Keje3Hasi TIPOBOJIOKM O/IMHAKOBOU
O/IUHBI U CeYeHUsl MOJK/IHUYEHbl K akKKyMy/siTOpy. B Kakoll W3 HUX BBIJEIUTCS
Oo/bIlIee KOJIMUECTBO TEIVIOThI 3a OZJMHAKOBOE Bpemsi?

37.IloueMy BOKpYI 3JIEKTPOJIMTA HeT 3JIEKTPUUYECKOr0 TI0/il, XOTS BHYTPU ero
VIMEIOTCS 3apsyKeHHbIe NOHbI?

38.Kakoro Tvria — 3/71eKTpOHHast WX JbIpOouHasi — Oy/eT IMTPOBOJUMOCTb TepMaHusl,
ec/id K HeMy J00aBUTh B HEOO/BILIKMX KOJTUYECTBAX [IUHK?

39.Kak B3auMO/IeUCTBYIOT TOKH, HallpaB/I€HHbIE TaK, KaK YKa3aHO Ha PUCYHKe?

® O ® ®

40.Kak usMeHuTcd cuia Amrepa, JAelCTBYHOIIas Ha MPSIMOJIMHENHbIA MPOBOJHUK C
TOKOM B OJJHOPOZJHOM MarHWTHOM I10Jie TIpY YBeJIMUeHUU CUJ/Ibl TOKa B IIPOBOJHUKE B
3 pasa? [IpoBOAHUK pacriosioyKeH MeprieHAuKY/IIpHO BeKTOPY UHAYKLIUU.

41.Kakue 3aTpygHeHUsi BCTpeTwla Obl 3/IeKTPOTeXHUKa, ecid Obl BO3AyX ObLI
XOPOLLYM MPOBOJHUKOM 3JIeKTpUYeCcTBa’?



42.KaK W3MEeHUTCS CW/a, AeMCTBYIOIIAasi Ha MPSAMOJIMHENMHBIN TTPOBOJHUK C TOKOM B
OJHOPOJHOM MarHWTHOM II0jie TIPA YBeJIMYeHWU MHIAYKLUKA MarHuTHOrO Iojs B 2
pa3a? [IpoBOJHUK pacrio/ioKeH NepreHAUKYJ/ISIpHO BEKTOPY UHAYKLUU.

43.B 3/1eKTpUYeCcKyrO Lielb BK/IKOYEHa KaTyIlKa, 10 KOTOPOM MPOMYCKalT CHayvasa
TOCTOSTHHBIM, a 3aTeM IepeMeHHbIM TOK. B Kakom cjyuae KaTyIllKa HarpeeTcs
GosbIie?

44.006bsACHUTE TIPOUCXOXKIeHNEe COTHEUHbIX U TYHHBIX 3aTMEHUM.

45.V13MepeHus noKasa/iy, UTo [J/MHa TeHU OT IpejMeTa paBHa ero BbicoTe. KakoBa
BbIcOTa CoOJTHLIA HAZl TOPU3OHTOM?

46.Ha pucyHKe n300pakeHO MpeJIOM/IeHHe Jyda CBeTa Ha TpaHuile AByX cpel. Kakas
cpefia OnTHYecKu Oosiee TIOTHAST?

T

/
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47.YT0o/1 Mexay TajarolliuM M OTPaKEHHBbIM Jiydamu cocTtasisgeT 50°. Ilox kakum
YIJIOM K 3epKajly rajaeT CBeT?
48.KaknuM 00pa3oM YCTpaHsIIOTCS TaKyWe HeJOCTaTKH TJla3a, Kak O/MM30pyKOCTh H
JlaJIbHO30PKOCTh?
49.00bsicHUTe, YeM BbI3BaHa Pa/ly>KHast OKpacka MbITbHBIX MTy3bIpeii?
50. Kakum 06pa3oM MOXXHO OOBSICHUTH OTK/JOHEeHHe KOMEeTHBIX XBOCTOB TIpU
TIPOXOXKAeHUN KoMeThl BOM3u ComHIla?
51. [JaBieHue CBeTa Ha YEpPHYHO IOBEPXHOCTb B JBa pa3a MeHblle, yem Ha
6enyto. [Touemy?
52. Ilpu 6e3o06sauHom Hebe HOuM OOBIYHO XOJIOZHEe, YyeM TIPU 00JIAUHOM.
ITouemy?
53.KakoB coctaB usoronoB HeoHa “’Nej, *'Nejy u *Nej? UTO XapakTepHO s
M30TOIIOB OZJHOT'O 3/1IeMeHTa?

PacuéTHble 3aiaun
1. ABTOMOOW/Ib ypansieTcsi OT MOCTa, [ABUTasCb pPaBHOMEPHO U
MPSIMOJIMHEMHO CO CKOPOCTBIO 72 KM/U. Ha KakOM pacCTOSIHUM OT MOCTA OKaXKeTCsl
aBToMOOW/Tb uepe3 10 ¢, ec/ii B HauabHbIE MOMEHT BpeMeH! OH HaXO[W/ICS OT Hero
Ha paccrosiHau 200 m?
2.KakoB Mofly/ib BeKTOpa YCKODeHUs aBTOMOOW/IS TPU TOPMOXXeHWU, eC/TU TIpH
ckopoctu 108 Km/4u Bpems MOJTHOr0 TOpMOXKeHus 15 ¢?
3. DeKTporoe3 i, OTXOASAIIUA OT CTaHL[UK, B TeueHue 0,5 MUH JBUTa-
cst ¢ yckopenueMm 0,8 m/c’. OmpezieniiTe IMyTh, KOTOPBIA OH TIPOILIe

Qs M/cgl}
CKOPOCTBb B KOHL|e 3TOTr0 MYTH.
4, Pacckakute O [ABWKEHUU Tena, TpauK TIpoe o i
KOTOpOT0 1300pakeH Ha PUCYHKe. 11
5. Pacckakute O [BWKEeHUM Teja, rpaduk IIpo

KOTOpOT0 M300pakeH Ha PUCYHKe 0 i o



Uy, M/cH

6. TeJso ynano ¢ BbiCcOThI 45 M. Onipeiesiite BpeMs MaJieHus.

7. ABTOMOOW/Ib ABWXXETCS TI0 3aKPYT/IEHUIO J0pPOord pagauycoM 120 m
CO CKOpOCTBIO 36 KM/4. UeMy paBHO IIeHTPOCTPEMHTE/ILHOE YCKOpeHe aBTOMOOHIS?
8. Cuna 60 H coobmjaer teny yckopenue 0,8 m/c’. Kakas cuia
COOOIIUT 3TOMY Te/ly YCKOpeHue 2 M/c*?

9. [Mpy>kuHa ¢ ko3@duimentom kectkoctd 100 H/m niog, felicTBreM
HEKOTOpPOW CWIbl yAJIMHWIAch Ha 5 cM. KakoB KO3(PGUIMEHT >KeCTKOCTU ApPYrou
TIPY>KUHBI, KOTOpasi MO/, AeMCTBUEM TOU >Ke CUJIbI yIJIMHUIACh Ha 1 cM?

10. KakoBo paccrosinue Mexzay mapamu maccor 100 Kr KaKabld, eciu
OHU MPUTATUBAIOTCS APYT K JpYry C cuiou, pasHou 0,01 H?

11. Bec nepepsinHoro siiyka 400 H. UToOb! ero cIBUHYTH C MecTa, T10-
TpeboBasock Mpuaoxutb cuay 200 H. Onipeznenvite Ko3hGUITMEHT TpeHUsI.

12. [IBa 11apyvkKa OJWHAKOBBIX MAacC paBHOMEpPHO KaTATCA II0 CTOJY.
CkopocThb nepBoro mapuka 1 M/c, CKOpoCTb BTOPOro wiapuka — 2,5 m/c. Mnysbc
KaKoro I1aprka 6oJibIlie ¥ BO CKOJIBKO pas?

13. Omnpegenvre paboTy, COBeplillaeMyH0 TIpU MOAbeMe Tejla MacCoi 4 KI Ha BbICOTY
120 cm.

14. CamocBas mpy mepeBO3Ke Tpy3a pa3BuBaeT MoifHOCTb 30 KBT. Kakas pabora
COBepIIaeTCsi UM B TeueHue 45 MUH?

15. Ha npyskune noggeiteH rpy3 300 Kr, nof JelCTBUEM KOTOPOTO OHa yAJIMHUIACh
Ha 6 cMm. OnpezienivTe SHEPryr0 fe(OpPMUPOBAaHHOMW MPY>KHUHBI.

16. KameHsb, OpoIIleHHBIM C TTIOBEPXHOCTU 3eMJIM CO CKOpocThio 10 M/c, B BepxHel
TOUKe TpaeKTOpuu o0majan KuHeTHueckou 3Heprueidt 5 [Dx. OmpejenuTb Maccy
KaMHS.

17. Teno 6poiiieHO BepTUKaIbHO BBEPX CO CKOpOCThIO 20 M/c. Ha Kakoii BbICOTE ero
KWHeTHYecKasi SHeprust Oy/1eT paBHa MOTeHLMaTbHOW?

18. Omnpepenute MacCy OJJHOW MOJIEKY/Ty BOZBI.

19. B cocype Haxogutca ra3 rnpu Temreparype 273 K. Ornpefenvre CcpenHior
KUHETUYECKYH SHEPTUI0 XaOTUUeCKOTO JB)KeHUsI MOJIEKYJT rasa.

20. [1Ba OAMHAKOBBIX TOUYEUHBIX 3apsifia B3aUMOZEMCTBYIOT B Bakyyme ¢ cuaou 0,1
H. PaccrossHue mexay 3apsifamMmu paBHO 6 M. HailTu BeTMunHy 5TUX 3apsiioB.

21. B nHekoropou Touke mosis Ha 3apsan 3 HKn peuictByer cuna 0,6 mxH. Havitu
HarpsUKeHHOCTH MOJIS B 3TOW TOUKeE.

22. B macriopte KoHAeHcaTtopa yka3aHo: «150 Mk®, 200 B». Kakoii HaubombImii
JOTTYCTUMBIH 3/IeKTPUUECKUM 3apsii MOXKHO COOOIIUThL JAHHOMY KOHZieHCaTnnv?

23. Haiigute »SKBUBaJeHTHYKO €MKOCTb cXeMmbl, eciu C;=2MKD, G
C3=3MKD

24. KonpaeHcaTtopy eMKOCTbI0 10 MK® coobmmmm 3apsa 4 MkKi. Kakos
3apsKeHHOr 0 KOHJieHcaropa?

C,



25. ConpoTHB/eHHe aJTIOMUHUEBOrO MpoBoja AymuHoi 0,9 KM u ceuenueM 10 mMm?
paBHO 2,5 Om. Oripefiesivre ero yJeibHOe COIIPOTUBJIEHUE.

26. PaccuuraiiTe cuny TOKa, MPOXOJAILIEro Mo MeAHOMY MpoBoAy AnvHou 100 M u
TUIOIIA/IbIO TIOTIepeyHoro ceyenust 0,5 MM” Ipu HampsbkeHuu 6,8 B.

27. OrnpejenuTe COMPOTUB/IEHUE 3JEKTPUUYECKOU JIaMIlbl, CH/la TOKa B KoTopou 0,5
A nipy HanpsbkeHuu 120 B.

28. Haiigute corpoTuBieHre 0OMOTKY aMIlepMeTpa, CUjla TOKa B KOTopou paBHa 30
A nipu HarpspkeHUH Ha 3akumax 0,06 B.

29. Haiigute obiiee compoTvBiieHue 1jernu, ecii Ri= 4 Om, Ry
Rs=11 Om.

30. Axkkymynsarop Motonukiaa uMmeer 3C 6 B u BHyTpeHHee

OwM. K Hemy mofk/iroueH peocrtar corportvsieHvem 5,5 Om. He
peocrare.

31. OrmpegenuTte CUIy TOKa IPU KOPOTKOM 3aMbIKaHWM batapeiiku ¢ S/1C 9 B, ecrm
TIpY 3aMbIKaHWU ee Ha BHelllHee COnpoTuB/ieHre 3 OM TOK B Liely paBeH 2 A.

32. B crnvpanu 3/eKTPOIUIMTKM, BK/IFOUEHHOM B pPO3eTKy C HarpsbkeHueM 220 B,
npu cune Toka 3,5 A Beigemwioch 690 Kk TeruioThl. CKOMBKO BpeMeHH Oblia
BKJ/IFOUEHa B CETh IJIUTKA?

33. KakoBa UHIYKLUS MarHUTHOIO T10Jig, B KOTOPOM Ha TMPOBOJHUK C TOKOM B 25 A
nericteyet cuia 0,05 H? InHa akTMBHOW 4yacTH MPOBOAHMKA 5 cM. HampaBneHue
JIVHUW WHAYKLWU Y TOKA B3aWMHO IepIrieHAUKY/ISIPHBI.

34. Kakywo [yIMHY aKTHBHOW YaCTH [O/DKEH WMETh IIPOBOAHMK, UTOOBI TIpH
repeMel|eHUr ero CO CKOPOCTBhIO 15 M/C meprneHAUKY/SIpPHO BEKTOPY MarHUTHOM
WHAYKUWY, paBHOH 0,4 Tn, B HeM Bo30yxzaanack 31C unaykuyu 3 B?

35. UYepe3s KaTylLIKy UHAYKTUBHOCTBIO 3 ['H MpOTeKaeT MOCTOSIHHBIN 371eKTPUYECKUMN
TOK ciion 4 A. UeMy paBHa 3Heprusi MarHUTHOTO MOJIsE KaTyIIKA?

36. Tlo rpaduky, npuBeZieHHOMY Ha PUCYHKe, HaliTH aMILTUTYly, IepUOJ, U YaCTOTY
Konebanuii. HarvicaTh ypaBHeHHe rapMOHUYEeCKUX KomebaHui.

A x.cMm
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37. Tlo rpaduky, npuBeileHHOMY Ha PUCYHKe, HAalTH aMILUIUTYly, IepUOJ, U YaCTOTy
KonebaHuii. HarvicaTh ypaBHeHHe rapMOHHYeCKUX KoebaHui.
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38. Ormpejenure LWK/INYECKYH) UYacTOTy KoyiebaHMM B KOHType, €C/M eMKOCTb
KoHzieHcaTtopa KoHTypa 10 Mk®, a UHAYKTUBHOCTE ero Karyiky 100 mI'H.



39. WHAYKTUBHOCTH M €MKOCTb KOjie0aTe/lbHOTO KOHTYpPa COOTBETCTBEHHO PaBHBI
70 I'a u 70 Mx®d. OnipefenvTe TIepyUO/ ¥ 9YaCTOTY KoyieOaHUI B KOHTYPE.
40. Tlo rpaduky, nu3obpakeHHOMy Ha pHUCYHKe, oripefenure amrumryay O/C,

riepyro/ 1 yactory. Hanvivre ypaBHeHue S/1C.

é, B
20

60
30
0

41. 3HaueHue CUIbI TOKA, U3MEpPeHHOoe B amIiepax, 3a/laH0 ypaBHeHHueM

42. i=2,6sin 5Tt, rae t BeIpakeHO B ceKyHgax. Onpeenre aMIUIMTY 4y CUIIbI TOKa,
YaCTOTY U IepUO[.
43. 3HaueHWe CUJIbI TOKa, U3MEepPeHHOoe B amIiepax, 3a/laH0 ypaBHeHueM

44. i=0,28 sin 5Tt. OnpesenuTe JeHCTBYIOIjee 3HAUCHHEe CHJIbI TOKa.

45. TlepBuuHas oOMOTKa MOHMXKaIIero TpaHcdopmaropa ¢ kKo3hduireHTOM
TpaHCcopMaluuyd 5 BKJKOUeHAa B ceTb ¢ HampsbkeHuem 220 B. OmnpepenuTte
HarpspKeHue Ha 3aKMMaxX BTOPUUHOU 0OMOTKH.

46. Jlyd, OTpa>KEHHBIM OT TOBEPXHOCTH CTeK/a C MoKa3aTesieM mpesiomsieHus 1,7,
oOpasyeT c npe/IoOMIEHHBIM JTyuOM TIpsiMoli yros. Onpezie/iiTh Yro/ NajieHust U yroJ
TIpeJIOMJIEHUS.

47. OrnpemenuTb HaMOOJBIITYIO CKOPOCTh 3/IEKTPOHA, BHIJIETEBIIEr0 W3 Lie3Usl, MpU
OCBEILLeHHUU ero CBeTOM C JIMHOM BOHBI 400 HM.

48. Bo uro npespamaercs ***Uy, ocje a-pacrnaja v AByX B-pacrazios?

KonTpomupyemsie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;

Kpurepun orLeHKH:

OtmeTKa «5» - OTBeT Ha TeOpeTUUYECKHM BOIIPOC BEPEeH U [IOCTaTOUeH 1Mo 00BEMY,
00BsiCHeHWe KaueCTBEHHOM 3aJjlaud He COJep)KUT MPOTHUBOPeUM, pacyéTHas 3ajaua
peliieHa ¥ opopmiieHa BEpPHO.

OtmeTka «4» - OTBeT Ha TeOpeTMYeCKWI BOIPOC BepeH, HO He [OCTaTOueH 10
00BEMY, 00BsICHEHWe KaueCTBEHHOW 3aJjaud He COZEep)KUT SIBHBIX TMPOTHBODEUNH,
pacuéTHas 3aZjaya pellieHa U opopmyieHa BepPHO, HO UMeeT MOrPeliHOCTH B pacuéTax,
HETOYHOCTH, He/JopaboTKK B 0(hOpM/IEHUH.

OtMmeTKa «3» - OTBeT Ha TeopeTHUeCKUM BOMpOC coctasisieT A0 50% matepuana,
TIpU pellleHur PaCYETHOM 3a/laur HeT BbIUMC/IEHUS] Pa3MEePHOCTH, WU HelpPaBU/IbHBIU
MaTeMaTU4YeCKW pacyéT, WM 3aZada JoBeZieHa TOJIbKO 10 (PU3MUYECKOr0 pelleHus.

OtmeTKa «2» - BepHo BbImosHeHO MeHee 50% o00béMa 3a7iaHusi, HET 3HAHMS
(br3nUeCcKrX 3aKOHOB, OTCYTCTBYET pelleHre PaCUETHBIN 3aauu.



IIpumep odopmiieHus IK3aMeHAILHOHHOTO OHueTa

(Hal/lMeHOBaHI/IE cpefiHero HpOClJECCI/IOHa]'ILHOFO yqe6Horo BEIBEAEHI/IFI)

PaccMoTpeHo BMK/10BOM 3K3AMEHAIIMOHHBIN BUWIET

KOMHCCHeH

« » 20

IIpenceparenn
®.1.0.

Nel

T. 1o yue0HOMY MpeAMeTy
OYII1.11 ®dusuka
JUIS1 CTIel{uaibHOCTH:

Cemectp I (nnu II)

«

YTBEPXJARO:
3am. JupeKTopa
o yuye6Hoi padore

®.1.0.

» 20

r.

OrjeHriBaeMble KOMITeTeHLIUU
OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-I1.7.;

1. TlocTosiHHBIM 371eKTprUYecKui TOK. CHjla TOKa, HalpskeHue, 37IeKTpUYecKoe

COIIPpOTHUBJ/IEHHE.

2.  Kakue 3aTpy/iHeHHs BCTPeTH/IA Obl 37IEKTPOTEXHUKA, eC/TH ObI BO3/yX OB XOPOIIUM
IPOBOJHWKOM 3JIeKTpHAYeCTBa?
3.  Haiigute obiriee corpoTtuBienue 1emnu, eciv R1= 4 Om, R2=12 Om, R3=5 Om, R4 = 11

Om.

IIpenopaBare/n D.N1.0.

(moamuUch)




[Tpunoxxenue

NudopmamnuonHoe odecrieyeHre 00ydeHHsl.
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