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

OcBoenue cozepkaHus yueOHolW aucruruivHbl (rpeamera) OY /.10 dusuka
obecrieuriBaeT [OCTWKeHUEe OOyYarIMMHUCS pe3y/bTaToB, IPeAyCMOTPeHHbIX
®I'0OC COO u ®I'OC CIIO no crietmanbHocT 23.02.01 Opranusarnus nepeBo3oK
Y yIipaBJieHWe Ha TpaHCIIopTe (110 BU/laM), 3HaHWUM, YMeHUH, KOTopble (/OPMHUPYIOT
ob1e ¥ npodeccroHambHble KOMIIETEHI[UH, a TaKXe JTMUHOCTHBIX pe3y/bTaToB,
OCBavBaeMbIX B pAMKAaX MPOrpaMMbl BOCIIUTAHUS:

JugHocTHbIX (JI):
- JI.1. Pa3BuTHe 4yBCTBA TOPAOCTH U YBakK€HHS K HCTOPUM U JOCTHKEHUSIM
OTeueCTBeHHON (U3WUeCKOld Hayku; (QuU3Mueckd TrpaMOTHOe TIOBeJieHUe B
rpodecCMOHA/ILHOM IesITeIbHOCTA W OBbITY TIpu oOpailleHMH C mnpubopamMu U
yCTPOWCTBaMU;
- JI.2. TOTOBHOCTb K MPO/IO/KEHUIO0 00pa30BaHusl U MOBLIIIeHHsT KBaTU(PUKAI[UU B
n30paHHOM TIpoeCcCMOHALHOMN [IeATeTbHOCTU U O00BeKTHBHOE OCO3HaHWe DPOJU
(bur3MUeCcKuX KOMIEeTeHIUM B 9TOM;
- JI1.3. Pa3BuTue ymeHHs MCII0/b30BaTh AOCTW)KEHHSI COBPeMEeHHOM (U3nuecKou
HayKu W  (PU3NUYeCKMX  TEeXHOJIOTUH  [i/IS  TIOBBIIIEHWS  COOCTBEHHOTO
WHTEeJI/IeKTYaIbHOTO Pa3BUTHS B BbIOpaHHOM TTpodeCcCHOHATEHOU [esiTe/TbHOCTH;
- J1.4. YMeHHe caMOCTOSITe/IbHO ZI00bIBaTh HOBLIE 7yt cebst hr3nueckre 3HaHUS,
VICIIO/Tb3YS [IJI1 3TOTO JOCTYMNHbIE UCTOUHUKY UH(OPMaLUY;
- JI.5. YMeHue BbICTpauBaTb KOHCTPYKTHMBHBIE B3aUMOOTHOLLIEHUSI B KOMaH/e I10
pellieHHIo0 00IUX 3a/1ay;
- J1.6. YMeHue yripaB/isAiTb CBOEM ITO3HABaTeIbHOM JeSTe/IbHOCTbI0, TIPOBOJUTH
CaMOOILIeHKY YPOBHsI COOCTBEHHOT'O UHTe//IEKTYabHOTO Pa3BUTHS;
MeTanpeMeTHbIX (M):
- M.1. Vcnonb3oBaHWe pa3IMUHBIX BUOB IT0O3HABATeIbHOM [eATEeIbHOCTU ISt

pemeHuda CI)I/IBI/I‘IGCKI/IX 3a/la4, IIpUMe€HeHHe OCHOBHBIX METO/0B I103HAHHA



(HabmrofieHys1, OTIMCAHUs, U3MepeHUs], SKCIIepUMeHTA) [IJIi U3yUeHHUs] pa3TudHbIX
CTOPOH OKpY>Katolllel /1eliCTBUTe/TbHOCTH;
- M.2.Pa3BUTHe WCIIO/Ib30BaHUSI OCHOBHBIX HWHTE/UIEKTYa/bHBIX —OMepaLyi:
TIOCTAaHOBKM 3aZlauu, (POpMYy/IMPOBaHUs TUMOTEe3, aHa/u3a U CUHTEe3a, CpaBHeHWUs,
000011leHYsI, CUCTeMaTH3alluY, BBISBEHUS TMPUUYUHHO-C/Ie[ICTBEHHBIX CBs3eH,
MOKCKa aHa/IoroB, (YOPMYIMPOBAHUS BBIBOJOB /i1 U3yUeHUs] Pa3/UUHBbIX CTOPOH
¢usnueckux 0OBEKTOB, sIBJIEHUHA U TIPOLECCOB, C KOTOPbIMH BO3HUKaeT
HeoOXO0MMOCTh CTAJIKMBAThCS B IMpodecCOHANBbHOM cdepe;
- M.3.PasBuTneymeHrss TeHepUpOBaTb WAEUM UM  ONpefeNsATb  CPeJCTBa,
HeoOXoJuMble JJisl UX peann3aliiu;
- M.4. YMeHue HCIIOMb30BaTh pa3/ivuHble UICTOYHUKH /1S TIOJTyYeHUs (Pr3uUeCcKou
rH(pOpMal1K, OLIeHUBaTh ee J0CTOBEPHOCTH;
- M.5. YMeHue aHa/mv3upoBaTh W TIpeACTaB/sATbH WH(GOPMALMI0 B pa3/IMUHbIX
BUIAX;
- M.6. Ymenuwe 1yO/JMUYHO TIPEJCTaB/ATb  pe3y/bTaTbl  COOCTBEHHOTO
VICC/IeIOBaHUS, BECTU JUCKYCCHUH, JOCTYITHO ¥ TaPMOHHUYHO COYeTasi CoZieprKaHue
1 (hopMbI TIpe/icTaB/sieMOi HH(pOpMaLiH;

npeaMeTHbIX (I1):
- [1.1. ®opmupoBaHue MpejCTaBAeHUN O POIM U MecTe (PU3UKA B COBPEMeHHOU
HayyHOW KapTWHEe MHUpa; MOHMMaHWe (PU3NYeCcKoW CYIIHOCTH HabsirofaemMbix BO
BcenenHon sBneHuid, ponu  (U3MKA B (OPMHUPOBAHUM  Kpyrosopa W
(GYHKIMOHAIbHOM TPaMOTHOCTH UesioBeKa [i/Isl pellleHust TPaKTUUeCKUX 3ajau
- II.2. ®opmupoBaHHWe  OCHOBOIIOJArarOIUX  (U3UUECKUX  TIOHSTUM,
3aKOHOMEpPHOCTEM, 3aKOHOB U TEeOPUM; YBEpEeHHOE MWCIO/Ib30BaHUe (PU3NYECKOU
TePMUHOJIOTUU U CUMBOJTUKY;
- I1.3. ®opmupoBaHue B/aZleHUs OCHOBHbBIMM METOJaMH HAayuyHOrO IIO03HaHWS,
UCToNb3yeMbiMd B ¢u3MKe: HaO/oJjeHWeM, OMNKMCaHUeM, U3MepeHUeM,

3KCIIEpUMEHTOM;



- TI1.4. Ywmenus o6pabarbiBaTh pe3y/bTaThl H3MepeHHM, OOHapy>XUBaTh
3aBUCUMOCTb MeXAYy (U3NUeCKUMU BeJMYMHAMM, OOBSICHATH TOy4YeHHbIe
pe3yJbTaThl U JieJlaTh BIBO/IbI;

- I1.5. CchopMupOBaHHOCTb yMeHUsI pelliaTh (PU3nyecKre 3a/lauy;

- I1.6. CdopMUpOBaHHOCTb yMeHHUSI TIPUMEHSTh TIO/lyueHHble 3HaHUS IS
OOBSICHeHWsSI ~ yCJIOBHM  TMpOTeKaHWs  (U3NUeCKUX SBJeHWA B  MPUPOJE,
npoeccMoHaMbHOM cdepe W A1 TIPUHATUSL TIPAKTAYECKUX peILleHWd B
TIOBCe/ITHEBHOM >KU3HU;

- [1.7. ChopMUpOBaHHOCTh COOCTBEHHOM MO3ULIMHM TI0 OTHOIIEHUIO K (hHU3UUeCKOU
vH(OpMaluK, MojiydyaeMoH 13 pa3HbIX UCTOYHHKOB.

JIMUHOCTHBIX, 0CBaUBaeMbIX B paMKax NMporpaMmmsbl Bocriutauus (J/IP):

- JIP2 TIposiBASIOIMKA aKTUBHYIO TPaKAAHCKYH MO3ULIMIO, 1eMOHCTPHUPYIOIUH
TIPUBEP)KEHHOCTb  TIPUHI[MIIAM  YeCTHOCTH,  TIOPSIIOUHOCTH,  OTKPBITOCTH,
9KOHOMMUUECKU aKTHBHbIA U YUYaCTBYIOIIUM B CTy/IeHUECKOM U TeppPUTOpPHaIbHOM
camoyTipaB/ieHUM, B TOM YHC/Ie Ha YCJIOBUSIX 0OpPOBOJIbUECTBA, TMPOJAYKTUBHO
B3aUMOZIEMCTBYIOIMHA W YUYaCTBYIOIIUNA B  [JIeATeIbBHOCTH  OOIIeCTBEHHBIX
OpraHu3alu;

- JIP4 TlposiBjisilOoIMA W JIeMOHCTPUPYIOIIUM yBaKeHUe K JIIOASM Tpy/a,
OCO3HAIOIUI 1IeHHOCTh COOCTBeHHOTO TpyAa. CTpemsiiuiicss K hOpMHUPOBaHHUIO B
CeTeBOU cpefie IMYHOCTHO U MPO(eCcCHOHATIbHOIO0 KOHCTPYKTUBHOTO «LIU()POBOTO
ciesiar;

- JIP23 TlonyueHue OOyYaroOIMMHCS BO3MOKHOCTH CAMOPACKPBITHS H
camopeasu3aLys JTUYHOCTY;

- JIP30 OcyI1iecTBISAIOMINA TTOUCK U WCIIO/b30BaHre WH(pOpMaIK, HeobXo uMou
ansi 9¢b@eKTUBHOTO BBLITIOIHEHWS pa3/IMUHbIX 3a7ay, MpodeccuoHaIbHOTO U
JIMYHOCTHOTO PAa3BUTHS.

cDOPMOI\/'I dTTeCTallrH 110 y‘-IE6H01>i AUCHUIT/INHE ABJIAETCA 3K3dMEH.



2. Pe3y/1bTaThl 0CBOEHUS YUEOHOM JUCIIUILIMHGI (TIpejMeTa), mo/Ie)Kalfae

B pesynbrare

aTTeCTaluyum 110

NpoBepKe.

yueOHON  IUCLIATIIIMHE

(mpegmery)

OCYI1|eCTB/ISIETCSI KOMIL/IEKCHasl TIpOBepPKa CAeAYIOIMX YMEeHUM U 3HaHUH, a TaKkKe

JMHaMMKa (OpMHPOBaHUS

o0mux, mpodeccuoHambHbBIX

JIMYHOCTHBIX pe3yJjIbTdTOB B PAMKdX ITPOrPdAMMbI BOCITMTAHHUA:

KOMIIeTeHI[UA U

Pe3ybTaThl 00yUeHus:

[Toka3aTe/u OLIEHKU
pe3yJ/ibTaTa.

dopMa KOHTPOJIS
Y OL|eHVBaHUSI.

¥Y1. OmumcbiBaTb U OOBSICHATH
busrueckye sIB/IeHNsT U CBOMCTBA
TeJI. IBIDKEeHHEe HeOeCHBLIX Tell U
HCKYCCTBEHHBIX CITyTHHUKOB
3eMy; CBOMCTBA rasos,
JKUJKOCTe U TBEPABIX TeTT;
3JIEKTPOMArHUTHYIO WH/IYKILIVFO,

pacripocTpaHeHue
3/IeKTPOMarHUTHBIX BOJIH;
BO/ITHOBBIE  CBOIMCTBA  CBeTa;

W3/yueHre M TIOTJ/IOIeHe CBeTa
aTomoM; oTo3(deKT.

OrnuceIBaeT u 00BsICHSIET
(bu3ruecKye sIB/IeHNsT U CBOMCTBA
TeJI. IBIKeHHEe HeOeCHBLIX Tell U
HCKYCCTBEHHBIX CITyTHUKOB
3eMy; CBOMCTBA rasos,
JKHIIKOCTEd U TBEPABIX TeT;
3JIEKTPOMArHUTHYIO HH/YKILIWFO,

pacripocTpaHeHue
3/IeKTPOMarHUTHBIX BOJIH;
BOJIHOBBIEe  CBOIMCTBA  CBeTa;

W3/lyueHrie M TIOTJIOleHre CBeTa
aTomMoM; oTo3(hdeKT.

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

Y2. Otiuuath TUIIOTE3bI
Hay4HbIX TEOPUH.

oT

OTnuuaet TUNOoTe3bl oT
Hay4HbIX Teopuii;
OpraHu30BbIBaTb COOCTBEHHYIO
JlesiTeNTbHOCTb, BbIOMpAThH
TUTIOBbIE METOZIbl M CIOCOOBI
BBITIOJTHEHUST

rpocdecCUOHa/bHBIX 3a/1ay,
olleHMBaTh UX 3(0(PEKTUBHOCTh
Y KauecTBo.

YcTHBIN 01pOC;
JlabopaTopHast
paborTa;
TecTtupoBaHue;
CamocrosiTesnbHas
paborTa;

¥Y3. [denatb BbIBOABI HA OCHOBE
9KCITIepUMeHTaJIbHBIX JaHHBIX.

[enaer BBIBOALI Ha OCHOBE
9KCIIepUMeHTa/IbHbIX JaHHBIX;

Y CTHBIN 0MpPOC;
JTaboparopHas
paborTa;
TectupoBaHue;
CamocTosiTesibHast
paborTa;




Y4. IlpuBoguTb  npUMepHI,
MOKa3bIBaloIIHe, yTo:
Hab/rofleHnsT W KCIIepUMeHT
SIBJISTFOTCS OCHOBOU JUTST
BBbIZIBDKEHUST TUNoTe3 u
TeOpHUii, TI03BOJISIFOT MPOBEPUTh
HMCTUHHOCTh TeOPeTUUeCKUX
BLIBO/IOB; (pU3MuecKasi Teopusi
JlaeT BO3MOJKHOCTb OOBSICHSITh
W3BeCTHBIe SIBJIeHUsI TIPUPO/IbI U

[IpuBogut IIpUMepHI,
MOKa3bIBaloLIMe, yTO:
Hab/ofleHnsT W KCIepUMeHT
SIBJISTFOTCS OCHOBOU IS
BbIJIBIKEHUS TUNoTe3 u
TeOpUii, TI03BOJISIFOT MPOBEPUTh
HMCTUHHOCTh TeOPeTUYeCKUX
BLIBO/IOB; (pU3Mueckasi Teopusi
JlaeT BO3MOJKHOCTb OOBSICHSTH
W3BEeCTHBIE SIBJIEHUSI TIPUPO/IbI U

YcTHBIM OMpOoC;
JTaboparopHas
paborTa;
TectupoBaHue;
CamocTosiTesibHast
paborTa;

HayyHble (hakThbl, | HAyUHbIe (akThI,

Trpe/CKasbiBaTh elrje | mpejcKasbiBaTh ere

HeU3BeCTHbIe SBJICHUS. Hen3BeCTHbIe SIBJICHUS.

Y5. IlpuBogute  npumeps! | [IpuBogur TIPUMEDSI | Y CTHBIN OIPOC;

MPaKTAYECKOTO MCII0/Ib30BaHUS
(pM3UUeCKMX 3HAHWMU: 3aKOHOB
MeXaHUKWA, TepPMOJWHAaMUKHU U
3J1eKTPOJMHAMUKH B
SHEepreTUKe; pa3/IMUHbIX BUJIOB
3JIEKTPOMAarHUTHBIX U3Ty4YeHUN
IS pa3BUTUSL  pajuo U
Te/IeKOMMYHMKAL[WH,

KBaHTOBOW (PU3KKU B CO3[aHUU
s1IePHOY SHEPreTUKH, JIa3epOB.

MPaKTAYeCKOTr0 MCI0/Ib30BaHUsA
(bM3MUeCKUX 3HAHWM: 3aKOHOB
MEeXaHWKH, TepMOJAUHAMUKUA U
3J1EKTPOJMHAMUKHU B
SHEepreTvKe; pa3/MYHbIX BUJIOB
3/IEKTPOMAarHUTHBIX WU3Ty4YeHUM
IS pa3BUTUSL  paguo U
Te/IeKOMMYHUKAL[1H,

KBaHTOBOW (PU3HKU B CO3[aHUU
sIePHOM SHEPTreTUKH, J1a3epOB.

JlabopaTopHast
paborTa;
TectupoBaHue;
CamocrosiTesnbHas
paborTa;

Ye6. Bocripynumate W Ha | BocripyHuMaeT M Ha OCHOBe | Y CTHBIU OIPOC;
OCHOBe TIOJIyYeHHBIX 3HAHUM | TTOJTyYeHHbIX 3HaHuM | JTabopaTopHasi
CaMOCTOSITeJIbHO OLIeHMBAaTh | CAMOCTOSITe/ILHO olLleHuBaeT | pabora;
vH(OpMaLIo, CoZeprKallyrocs | MHhopmaLuio, cozepskailyrocs | TecTupoBaHue;
B COO0O01eHUsTX CMU, | B COO001L[eHUsIX CMU, | CamocTosiTe/bHas
NHuTepHere, Hay4dHO- | IHTepHeTe, Hay4HoO- | paborTa;
TIOIYJ/IIPHBIX CTaThsX; TIOIYJ/IIPHBIX CTaThsIX;
Y7. IlpumeHaTs T10/lyueHHbIe | [IprmeHseT MOoTy4eHHbIe | Y CTHBIM OIpOC;
3HaHUSA rpu pelieHuy | 3HaHUs 1pu petieHuy | JlabopaTopHast
busnueckux 3a/ay; Crocobsl | pU3MUecKUX 3ajad. paborTa;
BbITIOJIHEHUS. TecTtrpoBaHue;
CamocrosTesnbHast
paborTa;
¥8.0mnpenensars xapakrep | Onpepesnser xapakTep | Y CTHbIH OIpOC;
¢usnueckoro mpoiecca 10 | pusnueckoro  Tiporjecca 1o | JlabopaTopHas
rpaduky, Tabuiie, popmyie. rpaduky, Tabauiie, hopmye. paborTa;
TecTrupoBaHue;
CamocrosiTesibHas
paborTa;

Y9. N3mepsth psifi GUsnueckux

M3mepsier psig  U3HUECKUX
/

Y CTHBIY 0MIpOC;




BeJIMUMH, Tipe/ICTaB/IsIsg | BeJIMUKH, ripesicTaBsisis | JlabopaTopHast

pe3y/ibTaThl ~ MU3MEPeHWM  C | pe3y/lbTaThl ~ W3MepeHWM ¢ | pabora;

Y4EeTOM UX MOTrPEIIHOCTEN. Y4EeTOM UX MOTrPEIIHOCTEN. TecTupoBaHue;
CamocTosiTesibHast
paborTa;

¥10. Wcrionb3oBaTh | Mcrnonb3oBaTh MpHOOpeTeHHbIe | Y CTHBIN OMpOC;

rnpuoOpeTeHHble  3HAHWS U | 3HAHUS v yMEeHMUS B | JTabopaTopHas

yMeHUSs B TIPAKTUYECKOH | IPaKTUUECKOM [1eATe/IbHOCTH M | paboTa;

JlesiTeTbHOCTU U TIOBCEJHEBHOM | TOBCETHEBHOW >KU3HM. TecTtupoBaHue;

JKU3HU. CamocrosiTesibHast
paborTa;

31. CwmbIC TIOHATHH: | 3HaeT CMBIC/T TIOHSITUU: | Y CTHBIN OIpPOC;

(usmueckoe siBlIeHue, | (hr3nyeckoe sByieHue, | JlaboparopHas

TWIOTe3a,  3aKOH,  TEeOpHs, | TUTIOTe3a,  3aKOH,  Teopws, | pabora;

BellleCTBO,  B3auMMOJIEMCTBUE, | BEIIeCTBO,  B3aUMO/IeMCTBUe, | TecTUpOBaHUE;

3/71eKTPOMarHuTHOe rosie, | 3JIeKTPOMarHUTHOE none, | CaMocTosTenbHas

BOMHa, ()OTOH, aTOM, aTOMHOe | BOMHa, ()OTOH, aTOM, aToOMHOe | paboTa;

PO, WOHU3UPYHOLIME | /PO, VIOHU3UPYIOLLMe

W3/yuyeHusl, TIlaHeTa, 3Be3/a, | U3/ydyeHusl, II/laHeTa, 3Be3/a,

rajlakTuka, BceneHHas. rajlakTuka, BceseHHas.

32. CwmbIC ¢u3nueckux | 3HaeT  CMbICA  (U3UUECKUX | Y CTHBIM OIpOC;

BeJIMYMH: CKOpOCTb, | BeJINUWH: CKOPOCTb, | JIabopaTtopHast

yCKOpeHue, Macca, Cu/a, | yCKOpeHue, Macca, cuiia, | paboTa;

MMIYJIbC, paboTa, | UMITyJIbC, pabora, | TectrpoBaHue;

MexaHHYecKasl SHEeprusi, | MexaHuJyecKast sHeprus, | CamocTosTe/bHasK

BHYTPEHHSIS SHEepPrusi, | BHyTPEHHSIS 3Heprus, | paboTa;

abcosroTHas TeMIiepaTypa, | abcomoTHast TeMIieparypa,

CpeaHsad KHWHETUYECKAsA SHEPIr'UA
UaCTul] BellecCTBd, KOJJIMYeCTBO

CpedHAA KNHETHUYECKasd SHEPIrvs
UaCTHIl BelecTBd, KOJJIMYeCTBO

TeIIOThI, 371eMeHTapHbIN | TETIOTHI, 371eMeHTapHbIN

3JIeKTPUYECKUM 3apsifl. 37IeKTPUYECKUM 3apsifl.

33. CwmbIC ¢usnueckux | 3HaeT  CMbICT  (U3UUECKUX | Y CTHBIM OIpOC;
3aKOHOB KJIaCCUYEeCKOM | 3aKOHOB Kjaccuueckod | JTaboparopHast
MEeXaHUKH, BCEMUPHOIO | MEXaHUKH, BCEMUPHOTrO | paboTa;
TATOTEHUS, COXPaHEeHUs | TATOTeHUs, coxpaHeHus | TecTupoBaHue;
SHEpruy, HMMITyJIbCa Y | SHepruy, HWMITyJIbCa u | CamocTosiTe/bHas
3J1eKTPUYECKOr0 3apsja, | 3/1IeKTpUYeCcKoro 3apsiza, | pabora;
TepMOJIMHAMUKH, TepMOJIMHAMUKH,

3/IeKTPOMarHMTHON WHAYKLIWU,

dboToaddekTa.

5/IEKTPOMarHuTHON WHAYKILIWU,

dboTtosddexra.

34. Bxkiajg pocCMUCKUX U
3apy0OeKHbIX yUeHbIX,
OKa3aBIIINX Haubosbiliee

B/IMAHKWE Hd Pa3BUTHE (1)I/I3I/IKI/I.

3HaeT BK/aJ, POCCUMCKUX U
3apy0Oe’KHbIX yUEeHBIX,
OKa3aBIIINX Haubo/bIlIee
B/IMSTHUE Ha pa3BUTHE (UMK,

Y CTHBIM 0MPOC;
JlabopaTopHast
paborTa;
TecTupoBaHue;
CamocrosTesnbHast

§)




| pabora;




3. OneHKa 0CBOEHHUSA YUeOHOH JUCIUILIMHEI (IpegMeTa):

3.1 @®opmbI M MeTOABI KOHTPOJIA.

[IpegMeToM OLIeHKH C/y>KaT yMeHUs W 3HaHus, npegycmorpeHHble PI'OC mo
yuebHOM mucuurnvHe (mpeametry) OY/].10 ®usuka, HarpaBieHHble Ha
dopmupoBaHre OOMMX ¥ TPo(deCcCHOHA/NBbHBIX KOMIETEHIMHd, a TakKxkKe
JIMYHOCTHBIX pe3yJ/IbTaTOB B PaMKax IPOrpamMMbl BOCITUTAHUS.



KoHTpo/Ib U OIjeHKa 0CBOeHHsI yueOHO! JUCLMIUIMHBI 10 TeMaM (pa3jesiam)

OneMeHT Y /] @DopMbI U MeTO/ibI KOHTPOJIS
TeKylnii KOHTPOJIb Py6e)xHbIli KOHTPOJIb IIpoMeXyTOUHas aTTecTalys
DopmbI IIpoBepsiemble Dopmel IIpoBepsiemble dopma IIpoBepsiemble
KOHTPOJIA JI, I, M, JIP KOHTPOJIA JI, IT, M, JIP KOHTPOJIS JI, IT, M, JIP
Pa3pen 1. BxonHou OK 01-OK 07; JK3aMeH O OK 01-OK 07;
MexaHuKa KOHTPO/JIb, JI.1.-J1.6.; M.1.- I1K.3.1, JI.1.-
KPNel M.6.; I1.1.-I1.7; JI.6.; M.1.-M..6,;
JIP2, JTP4, [1.1.-11.7.; JIP2,
JIP23, JTP30 JIP4, JTP23,
JIP30
Tema 1.1. YO, T, CP OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M. 1.-
KUHEeMaTHKH! M.6.; I1.1.-I1.7.;
JIP2, JTP4,
JIP23, JIP30
Tema 1.2 YO, T, CP OK 01-OK 07;
OCHOBBI IMHAMUKH JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7;
JIP2, JTP4,
JIP23, JIP30
Tema 1.3 YO, T, CP OK 01-OK 07;
3aKOHbI COXpaHeHUs JI.1.-J1.6.; M.1.-
M.6.; IT.1.-I1.7
JIP2, JTP4,
JIP23, JIP30
Pa3pen 2. KPNe2 OK 01-OK 07; IK3ameH 3 OK 01-OK 07;




MosnekynsipHas JI.1.-J1.6.; M.1.- IIK.3.1, JI.1.-
(u3uKa U 0OCHOBBI M.6.; I1.1.-I1.7.; JI.6.; M.1.-M..6.;
TepMOANHAMHUKU JIP2, JIP4, I1.1.-I1.7.; JIP2,
JIP23, JIP30 JIP4, JIP23,
JIP30
Tema 2.1 YO, CP, JIPNel | OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M.1.-
MOJIeKYJISIPHO- M.6.; I1.1.-I1.7;
KUHETUUYeCKOH JIP2, JIP4,
TeOpUM ra3oB JIP23, JIP30
Tema 2.2 YO, CP OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M.1.-
TepMOJWHAMUKU M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 2.3 YO, T, CP, OK 01-OK 07;
ArperartHeie JIPNe2, JIPNe3 | JI.1.-J1.6.; M.1.-
COCTOSIHUS M.6.; I1.1.-I1.7.;
BelleCcTBa U JIP2, JIP4,
(azoBbIe mepexo/bl JIP23, JIP30
Pazpen 3. KPNe3 OK 01-OK 07; DK3ameH D OK 01-OK 07;
J/IeKTPOAMHAMHKA JI.1.-J1.6.; M.1.- IIK.3.1, JI.1.-
M.6.; I1.1.-11.7.; J1.6.; M.1.-M..6.;
JIP2, JIP4, I1.1.-11.7.; JIP2,
JIP23, JIP30 JIP4, JIP23,
JIP30
Tema 3.1 YO, T, CP, OK 01-OK 07;
DJIeEKTpUYeCKoe JIPNe4 JI.1.-J1.6.; M.1.-




rnoJie M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 3.2 YO, T, CP, OK 01-OK 07;
3aKOHBI JIPNe5, JIPNe6, | JI.1.-J1.6.; M. 1.-
rnocTtossHHOro Toka | JIPNe7, JIPNe8, | M.6.; I1.1.-I1.7.;
JIPNe9, JIPNe10 JIP2, JIP4,
JIP23, JIP30
Tema 3.3 YO, T, CP, OK 01-OK 07;
DJIEKTpHUUYECKHUN TOK JIPNel1 JI.1.-J1.6.; M.1.-
B Pa3/IMYHbIX M.6.; I1.1.-I1.7.;
cpenax JIP2, JIP4,
JIP23, JIP30
Tema 3.4 YO, T, CP OK 01-OK 07;
MarsuTHoe 1oJjie JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 3.5 YO, T, CP OK 01-OK 07;
OJIeKTpOMarHuTHast JI.1.-J1.6.; M.1.-
WHAYKLUSA M.6.; IT.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Pa3nen 4 KPNe4 OK 01-OK 07; JK3ameH I OK 01-OK 07;
Kosie0anus u JI.1.-J1.6.; M. 1.- IK.3.1, JI.1.-
BOJIHBI M.6.; I1.1.-I1.7; JI.6.; M.1.-M..6,;
JIP2, JIP4, I1.1.-11.7.; JIP2,
JIP23, JIP30 JIP4, JIP23,




JIP30

Tema 4.1 YO, T, CP OK 01-OK 07;
MexaHnueckue JI.1.-J1.6.; M.1.-
KoJsie0aHUs ¥ BOJTHBI M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 4.2 YO, T, CP, OK 01-OK 07;
OJIeKTPOMarHUTHbIE JIPNe12 JI.1.-J1.6.; M.1.-
Ko/1e0aHUs Y BOJIHBI M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Pa3pen 5. OnTtuka KPNo5 OK 01-OK 05; DK3ameH I OK 01-OK 05;
JI.1.-J1.6.; M.1.- IK.3.1, JI.1.-
M.6.; I1.1.-11.7.; J1.6.; M.1.-M..6.;
JIP2, JIP4, I1.1.-11.7.; JIP2,
JIP23, JIP30 JIP4, JIP23,
JIP30
Tema 5.1 YO, CP, OK 01-OK 05;
[Ipupoga ceeta JIPNe13 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 5.2 YO, CP, OK 01-OK 05;
BoJiHOBEIE CcBOMCTBA JIPNe14, JI.1.-J1.6.; M.1.-
CBeTa JIPNe15 M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 5.3 YO, T, CP OK 01-OK 05;




CneLiuasibHast JI.1.-J1.6.; M.1.-
Teopus M.6.; I1.1.-I1.7.;
OTHOCHUTEeNbHOCTH JIP2, JIP4,
JIP23, JIP30
Pa3pen 6. KPNe6 OK 01-OK 07; IK3ameH I OK 01-OK 07;
J/1eMeHThI JI.1.-J1.6.; M.1.- IIK.3.1, JI.1.-
KBAHTOBOM M.6.; I1.1.-I1.7.; J1.6.; M.1.-M..6.;
puszuku JIP2, JIP4, I1.1.-11.7.; JIP2,
JIP23, JIP30 JIP4, JIP23,
JIP30
Tema 6.1 YO, T, CP, OK 01-OK 07;
KBanToBag orntuka JIPNe16 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 6.2 YO, T, CP, OK 01-OK 07;
®dus3rkKa aroma u JIPNel17 JI.1.-J1.6.; M.1.-
aTOMHOTO M.6.; I1.1.-I1.7.;
saapa JIP2, JIP4,

JIP23, JIP30




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)




4.3aaHusA /sl OI€HKH OCBOEHHS YU4eOHOH ANMCHMILIMHGI (TIpeAMeTa)
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 0TBETOB.

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?
. 3eMJIN.
. BaroHa.
. KOJieca BaroHa.
. peJsibC

A WNRF

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

A WN -

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

A WN R

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.

R A) 3aK0H O?TTGK Pebl';ﬁsl aBJIeHUs YueHbIH
pet . 1) [Tackanb
JKUJKOCTSIMU U Ta3aMH
2) Toppuuennu
b) 3aKOH BCEMUPHOT0 TATOTeHUSs
B) oTKpbITHE aTMOC(hepHOro 3) Apxumef
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.-0.5 m;
3.4 wm;
4.2 M

8. UeMy paBHa macca rpy3a, Jealero Ha moay JudTa, KOTOPbId HAaUMHAeT JB>KeHUe
BBEPX C yCKOpeHueM 3 m/c”. I'py3 JaBuT Ha o/ iudra ¢ cutoi 520 H.
1) 60 kr
2) 50 kr
3) 40 kr
4) 5 Kr

9. YcTaHOBHUTE COOTBETCTBHE MeXAy IIpubopaMu M (PU3NMUECKMMM BeJIMYMHAMH M
3aro/iHuTe TabauIy Hipke. ITo/yuMBIIYHOCS TOC/IeI0BaTe/ILHOCTh LIM(p 3aruIImnTe
0e3 3arAThIX U IMp00esIoB B O/IaHK OTBETOB.

ITpubop dusmnueckure Be/IMUNHEI



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 wmaccoi 3 Kr [ABWXKETCS CO CKOPOCTbIO 7 M/C M
CTaJIKUBaeTCs C TMOKOSIIMMCS TerloM Maccou 4 kr. Omnpefennte CKOPOCTb UX
COBMECTHOT'O /IBWKEeHMUs.

11.ABTOMOOW/TE ABUTAJICS CO CKOPOCTBIO 25 M/C, 3aTeM BBIK/IIOUWJI IBUTATe/b U Havasl
TOPMO>KeHHe C yCKopeHueM 5 Mm/c2. Kakoil myTh mpoiiieH aBTOMOOW/IeM 3a 4 C
MOMEHTa Hauajia TOPMO>KEeHUSI ?

12.ITogbéMHBIM KpaH paBHOMEPHO IMOJHUMaeT Py3 MacCoM 2,5 TOHHBI CO CKOPOCTBIO
0,2 m/c. OnpesiesiiTe MOLHOCTD JBUTaTesIst KpaHa, eC/ii U3BeCTHO, UTO ero Kosggu-
L[MeHT 1oJjie3Horo AenctBus 40%.

b1aHK oTBeTOB
I'PYIIIIA




[Tpodeccusi/crielinabHOCTh

(Pamunus, ums)
BapuanTt

N 3apaHus 1 2 3 4 5 6 7 8 9

OTBeT

(Hmke BbI MOXKeTe 3amucaTh pellieHue 3ajau o Homepamu 10, 11, 12.)

Kontposvpyemsbie komrerenuuu: OK 03, OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.; JIP2,
JIP4, JIP23, JTP30

Knrou:

N 1 (2 (3 |4 5 |6 7 |8 |9 10 11 12
3a/laHus

1 Bap 2 |4 |1 (142 |1 |14 |1 |3 |412 | 1m/c | 25m | 10000BT
2Bap 1 |2 |3 (314 |3 |25 |2 |3 [413 |3m/c [40m | 12500BT

KpuTepuu O1leHKH:

— «2» BbICTaB/IsAeTCs 0OyyaroieMycsi, eci Habpas MeHee 7 6asioB,;
— «3» BbICTaB/IsAIETCS OOyUaroiemycs, 3a 10, 9, 8, 7 6anos;

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

— «5» BBICTaB/IsIeTCs oOyuaroiemycs, 3a 14 uau 15 6anos.

Pa3pen 1. MexaHuka
Tema 1.1. OcHOBBI KHHEMAaTHUKH
Y crabiii onpoc (YO)

UTo u3yuaetr MmexaHuKa?

[aviTe orpefiesieHe MeXaHAUeCKOro ABKeHus. [IpuBeguTe npuMepsl.

Kakoe BryKeHHe Ha3bIBaeTCs MOCTyaTe/IbHbIM?

B uem 3ak/ir0uaeTcs OCHOBHas 3a/1a4a MeXaHUKU?

Uro Takoe Tesio oTcyera?

Uto Takoe cucTema otrcueTta? 3aueM B Hel HY>KHbI 4achbl?

[IpyBeuTe MpUMepHI 3a/ia4, pellieHreM KOTOPbIX 3aHUMaeTCsl COBpeMeHHasi (hu3uKa.
[aliTe onpeziesieHMe MaTepyUaJTbHOM TOUKH

[atiTe ompeziesieHMe MaTepraabHOM TOUKY [IprMephl.

0. 3aBHCHUT /M TpaeKTOPHs ABMWKeHHs Tesa oT Beibopa CO? ITpumepsl

HLoNoUhAWNE



11. Yro takoe nyTth? Kakosa ero eguuuiia B CU?

12. Ilouemy, 3Has MyThb He BCerja MOKHO OIpe/ie/IUTh I0JI0KeHue TeJia?

13.  [laiiTe oripesiesieHue repemelileHusi. KakvuM CMBOJIOM ero 0603HauaroT?

14.  Tlpu KaKuX yC/I0BUSIX MOAYJIb IepeMeILleHHsI paBeH MPOKIeHHOMY TTyTH?

15. 3anumwmte ¢dopmysly ompeje/ieHUs] TOJI0OXKeHHsI Tejla B TPOCTPaHCTBe uepe3
TIPOEKLVH.

16. Kakoe fBWXeHHe Ha3bIBaeTCsl NPSIMOJIMHENHBIM PaBHOMEDHBIM?

17.  JlaTe XapaKTepPUCTHUKY CKOPOCTA PaBHOMEDPHOT'O MPSIMOJIMHENHOTO [IBY>KEHUS

18. Kakoli Buj umeeT rpauk 3aBUCMMOCTH CKOPOCTU OT BPeMeHU INPU PaBHOMEPHOM
TIPSIMOJIMHEWHOM [IBVDKEHUU ?

19. Kak BBIUMC/INTH TepeMellleHue TeJia, eC/IM U3BeCTHbl CKOPOCTb U BpeMs [BWKeHUs
Tesna?

20. KakoB reoMeTpuuecKuii CMbIC/I NIepeMeLLeH s ?

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

Kputepuu oLieHKu:

OTMeTKa «5»

TIOJTHO PacKpbITO COZlepyKaHue MaTepuasa

YeTKO W TIpaBWIbHO /[laHbl OMpeJleJIeHUs] M PACKPBITO COJep)KaHue TOHSATUM, BEPHO
WCI10J/Ib30BaHbl HAYYHbIE TEPMUHBI

JJIs1 l0Ka3aTe/IbCTBA MCI0/Ib30BaHbl pa3/IMuHble YMeHUsl, BbIBO/bI U3 HAO/THOIeHU, OTIHITOB
OTBET CaMOCTOSITe/IbHBIN, UCII0/Ib30BaHbI paHee MPHoOpeTeHHbIe 3HAHMS.

OTMmeTKa «4»

PAaCKphITO OCHOBHOE CO/lep>KaHue MaTeprasia

B OCHOBHOM TPaBWIbHO /IaHbl OMpe/ie/IeHus1 MTOHSITUM U UCI0/Ib30BaHbl HAyUHbIE TEPMHUHBI.
OTBET CaMOCTOSITe/IbHbIN

oripefie/ieHUsi ~ TIOHSATUM  HeroOJHble,  JOMYI[eHbl  He3HauuTe/ibHble  HapyllleHus
TI0C/Ie/JOBaTeTbHOCTU M3/10)KeHHsI, HeOobIllvie HETOUHOCTHU TIPU MCI0/Ib30BaHUM HayUYHbBIX
TePMHHOB WU B BbIBOJIaX U 0000IIeHUSIX

NpaBU/bHble W YeTKWe OTBeTbl Ha BOMPOCHI YTOUHSAIOIIEro XapakTepa (Mo3uLus
TTIOHUMaAIOIIUH )

OtMmeTKa «3»

YCBOEHO OCHOBHOEe CoOfiepKaHhe yueOHOro MaTtepuasia, HO H3J/I0KeHO (parMeHTapHO, He
BCer/ja rocaeioBaTeIbHO

orpejiesieHUs MOHATUI HeJOCTaTOYHO YeTKHe

He WCII0/Ib30BaHbl B KaueCTBe J[l0Ka3aTelhCTBa BLIBOALI M 000011eHHs W3 HaOmoaeHuH,
JOTTyTIIeHbI OIITMOKY TIPU UX W3/I0/KEeHUH

JOTTyIIeHbl OIMMOKM W HETOYHOCTH B WCIOMb30BAaHUM HAYYHON TEPMHHOJIOTHH,
orpejie/ieHHe MMOHITUMI

NpaBU/IbHbIE U UETKUE OTBETHI Ha BOMIPOCHI HABOZSILErO M KOHKPETHU3UPYIOLLero Xapakrepa
(MO3ULMS KPUTHK)



OTMeTKa «2»

OCHOBHOE cojiep>kaHue yueOHOro MaTeprasia He pacKpbITO

He JJaHbl OTBETHI Ha BOMPOCHI HABOJSAILIETO ¥ KOHKPETU3UPYIOIEro XapakTepa

JOTyIeHbl TpyOble OMMOKKM B  OMpeZie/ieHUH  TIOHATHM, TPU  KCIIO/Ib30BaHUU
TEPMUHOJIOTUH.

TectupoBanue (T)
I BapuaHT.

Kakoe n3meHeHre, MpoMCXoslijee C TeJlaMUi, MOXXHO CYMTaTh MEXaHUUECKUM JIBDKEHUEM:
a) ABW>KeHUe JIOJKA OTHOCUTe/IbHO Oepera

0) TasiHMe NbAA

B) KWIIeHHe BO/Ibl

Kakoe u3MeHeHHe, TTPOMCXO/sIIee C TeJlaMU, MOXKHO CUUTATh MEXaHUUECKHUM JIBV)KEHHEM:
a) TasitHUe JibJa

0) BoJIHBI, 0O6pa3yroIIecs Ha TIOBEPXHOCTH BO/IbI

B) KMIIEHHE BO/IbI

Kakoe n3MeHeHue, MPOUCXO/Islliee C TelaMU, MOYKHO CUMTaTh MeXaHUUeCKUM JBHKeHUeM:
a) KWIeHue BO/Ibl

0) TasiHUe NbAA

B) KoJieOaHUsI TTOPIIIHS B ABUTaTesie BHYTPEHHET0 CTOPaHUS

Kakoe u3meHeHUe, MPOUCXO/SIIIEe C TeJlaMy, MO>KHO CUUTaTh MEXAaHUUYECKUM JIBIKEHUEM:
a) KosiebaHusi CTPYHBI

0) TassHUE JTBAA

B) KUTIEHUE BOJbI

CKOpOCTb aBTOMOOW/ISI yBe/TMUKM/IAch B 2 pa3a. [Ipyu 3TOM TOPMO3HOM Iy Th:
a) He U3MEeHM/ICS

6) yBenmuusics B 2 pa3a

B) yBeJIUUM/ICS B 4 pa3a

MaivHa efieT 1o nNpsiMOM Jopore paBHOMepPHO. M0>KHO /I pacCMaTpUBaTh JBHKeHNe
MallIuHbI KaK TpoLiecc:

a) MO>KHO, TaK Kak /if0b0e IBIKeHHe — yrKe TIPOL[ecC

0) Hesb3s, TaK KaK MPY 3TOM JBW)KEHUHN €0 XapaKTep He MeHsIeTCs

B) MOXKHO, TaK KaK IMOJI0’KeHUe MalllMHbI U3MEHSIeTCS CO BpeMeHeM

Kakue napameTpsl Tesia COXpaHSOTCS, KOT/ja Mbl €r0 3aMeHsieM MOZIeJIbIO, T. €. CUUTaeM
MaTepHuaJbHOW TOUKOW:



a) JJIMHa
6) dopma Tesna, eciu oHa chepruyeckast
B) Macca

8. Tloe3pg ornpaBnsietcs. [To nnaTdhopme napanie/nbHO 1oe3Ay paBHOMEPHO JBUXKETCS
HOCUJIBIIUK C Tesie>kKou. [laccaykup roeszia 3abbT OT/IaTh KHUATY TIPOBOXKAIOIIIEMY €ro
YyeJI0BeKYy Y BbIKW/IbIBAET eMy KHUT'Y M3 OKHa Kyrie. OTHOCUTe/IbHO KaKuX TeJl ypaBHeHUs
IBYDKeHUs] KHUTH OYZyT OHAKOBBI:

a) OTHOCUTEJIbHO HOCU/IBLI[MKA, IIPOBOJKAIOLLIero U IeppoHa
6) OTHOCUTE/ILHO TIeppPOHa U TIPOBOJKAIOIIIero
B) OTHOCUTE/IbHO MacCa)kvpa U HOCUJIbIIUKA

9. Tlpu pelieHuH 3aiau KUHEMaTUKH O JIBW)KEHUU TesT Mbl (DAKTUUECKH pacCMaTpUBaIu 3TH
Tesla Kak MaTepyasbHble TOUKHU (HarpuMep, 3a/lauM O JBKeHUH TeJla, OpOIIeHHOTOo Mo/
yTJIOM K TOPU30HTY). MBI MO/Ib30Ba/IMCh YTPOLLEHHOW MO/IE/bI0 I0OCTaTOYHO C/I0XKHOTO
ABWKeHUst. YeM MbI ripeHeOperany Mpu peliieHny 3a/jau 3TOro THUIIa:

a) COTMpPOTHBJ/IEHUEM BO3/lyXa
6) maccoii Tena
B) (hopMoii 1 pa3Mepamu Tea

10.TToe3p otripaBnsietcs. 1o riaTdopme mapasienibHO T0e3ly paBHOMEDPHO [IBUKETCS
HOCUJIBITIMK C Tese’KKou. [Taccaykup roe3/ia 3a0bUT OT/IaTh KHUATY TTPOBOXKAIOIIIEMY €ro
YeJ/IOBEKY U BLIKH/bIBAET €My KHUTY U3 OKHa Kyrie. OTHOCHUTe/IbHO KaKUX CUCTeM OTCUETA
XapakKTep ABWKEHHUSI KHUTH Oy/1eT 0JUHAKOBBIM, TO €CTh KaKhe CUCTEMBI OTCUETA Oy IyT
WHepIaTbHBIMU:
a) OTHOCHUTEJILHO MacCa)kKUpa, TIPOBO>KAIOIIer0, HOCHJIBIIMKA, TIePPOHa
0) OTHOCHTEJTLHO TTePPOHA, HOCHU/IBIIMKA, TPOBOKAOIIIET0
B) OTHOCUTE/IbHO Tacca)krpa v MPOBOKakOIIero

11.CkopoCTh Tena v paguyc OKPY>KHOCTH, [0 KOTOPOU OHO JIBUKETCS, YBEJIMUWINCH B IBa
pa3sa. LleHTpocTpeMUTeIbHOE YCKOPEHUE:
a) YBeJIMUWJIOCh B 2 pa3a
6) yMeHBIITHUIOCH B 2 pa3a
B) HEe U3MEHW/IOCh

12.MoryT i CKOPOCTH MPOXOXKAEHHs TIyTH U TiepeMellleHus ObITb PaBHBI:
a) MOT'YT B C/Iyyae NMpsIMOJIMHEWMHOTO [IBUYKEeHHS
6) MoryT B Ccyuae MpsIMOJIMHEHHOTO JBMKEHUS B OZJHOM HarlpaB/ieHUH
B) MOTYT B C/Ty4yae NPSMOJMHEHNHOTO ABM)KEHUS B PA3HBIX HarlpaB/IeHUsIX

13.Kakast 13 repeuyuc/ieHHbIX BeJIMUYKMH — BEKTOP:
a) CKOpOCTh
0) ryTh
B) Macca



14.Kakas 13 repeunc/ieHHbIX BeJIMUYUH — BEeKTOP:
a) MyThb
6) cuna Toka
B) TiepeMelileHHe

15. YKaxuTe npaBU/bHOE yTBepKAeHue:
a) OT BbIOOpa CUCTeMBI OTCUETa 3aBUCHUT pellieHHe 3a/1auu
0) Teno oTcuéTa BEIOMpPaeTCs TakuM 00pa3oM, UTOOBI JBIIKEHHeE BhHIT/IAIe10 Harboiee
TPOCTO
B) B YCJIOBUM 33/]auy YKa3aHa CUCTeMa OTCUETa

16.YKaxuTe npaBuibHOE yTBEpKeHue:
a) TeJI0 OTCUéTa BbIOMpaeTcst TakKuM 00pa3oM, uToObI ABMKEHHe BBITIsSIesI0 Hauboee
MIPOCTO
6) BLIOOp CHCTEMBI OTCUETA 3aBUCUT OT YC/IOBUIA IaHHOM 3a/1auu
B) OT BbIOOpa CUCTEMbI OTCUETA 3aBUCUT OTBET 3a/iauu

17. YKaxkuTe rpaBuibHOe yTBepXKeHue:

a) TeJI0 OTCUYETA BRIOMPAETCs TAKUM 00pa3oM, UTOORI [IBUKeHUE BhITJIAIe/10 Harbosiee
TIPOCTO

0) oT BeIOOpA CUCTEMBI OTCUETA 3aBUCHUT OTBET 3a/laui

B) TeJI0 OTCUéTa BbIOMpPaeTcss TakuM 06pa3om, UTOOBI ABM>KeHUE BhITJISZIENO ObI
Haubosiee TIPOCTO, ¥ B TO >Ke BpeMsI MbI MOTJIH ObI OTBETHUTH Ha BOIIPOC 3ajauu

18. Teroxoz ABM>KETCSI BHU3 110 TE€UEHUIO PEKH C TIOCTOSTHHOM CKOpPOCThIO. 1o manybe
TIPOT'Y/IMBAETCS UeI0OBeK. XapakTep ABWKEeHUs Ue/IOBeKa OTHOCUTE/TLHO TeTIoXo/ia v
bepera:

a) OJTMHAKOB, TIOKA YeJIOBEK [IBIKETCSI pPABHOMEPHO
0) OZIMHAKOB BO BCEX CyYastX
B) pa3HbIii, TaK KaK CKOPOCTH UeJIoBeKa OTHOCUTE/TBHO TeIIoX0/a U Gepera pa3/iMuHbI

19.B kakoM ciydae 3eMJIF0 MOXKHO CUATATh MaTepPUaIbHOM TOUKOU:
a) NIpy U3MepPeHUU MarHUTHOTO TI0JIs1 3eMJTU
6) npu rcce0BaHUY sifipa 3eMTU
B) IIPM PaCCMOTPeHUU eé ABKeHUs1 BOKpYT CosHIja

20.B kakom ci1yyae 3eMJTt0 MOXKHO CUMTaTh MaTepPUaIbHOM TOUKOW:
a) MpU MOoMNalaHlK Ha Heé MeTeopuTa
6) pu pacuéTe TpaeKTOpPWi CITYTHUKOB 3eMJn
B) MpY M3MepeHUH MarHUTHOI'O NoJ1s1 3eM/IH

IT BapuaHT.

1. CKopoCTb Tesia, ABWXKYILET0Cs 10 OKPY>KHOCTU MOCTOSTHHOTO paJiiyca, yBeJMuniach B /1Ba
pa3a. LleHTpocTpeMUTeibHOE YCKOPEHUE:



a) yBeJIMUWIOCh B 4 pasa
0) yBenumiocs B 2 pasa
B) HE U3MEHU/IOCh

[Toe3p otnipasssieTcs. [To nyatdopme napasienbHO Moe3y paBHOMEPHO JBHUKETCS
HOCUJIBIIUK C Tesie>kKou. [laccaykup roeszia 3abbT OT/IaTh KHUATY TIPOBOXKAIOIIIEMY €ro
ye/IOBeKY Y BBIKU/IbIBAeT eMy KHUTY U3 OKHa KyTie. Kakum Oy/ieT XxapakTep ABHXeHUsI
KHUATH OTHOCHUTETbHO MHEPLIMaIbHBIX CUCTeM OTCUYETa, eC/Ti IpeHeOpeub COMPOTUB/IEHHEM
BO3/yXa:

a) PaBHOYCKOPEHHBIM, C YCKOpEHHEM, PaBHbIM CyMMe YCKOPeHHs CBOOOIHOTO TlaZieHUsl U
YCKOpPeHHUs 1oe3za

0) paBHOYCKOpPEHHBIM, C YCKOPeHHeM CBOOOIHOTO TIaZIeHUsI

B) CJIOXKHBIM XapaKTep JBW>KeHUs

BribepuTe HelpaBUILHOE YTBEPIK/eHHE:

a) BBIOOp CHCTeMbI OTCUETA 3aBUCUT OT YCJIOBUI TaHHOM 3a/1auu

6) Tipy IPSIMOJTMHEMHOM /IBW)KEHHH C TIOCTOSTHHBIM YCKOPeHHeM CKOPOCTh MOKEeT
yBe/TMUUBATHCS, @ MOXKET U YMEHbIIAThCst

B) HalpaB/IeHWe YCKOPEeHUs1 orpe/ie/isieT HarpaB/ieHUe [IBUKeHHs

BribepuTe HellpaBU/IbHOE YTBEPXK/eHHE:

a) BLIOOD CHCTEMbI OTCUETa 3aBUCUT OT YCJIOBUM JaHHOMW 3a[auu

0) ABWKeHHe C TIOCTOSTHHBIM YCKOPeHWeM Ha3bIBaeTCs MPSMOTMHEMHBIM paBHOYCKOPeHHbBIM
JBIDKEHHEM

B) TIPU MPSIMO/TMHENHOM JIBVYKEHUU C TIOCTOSTHHBIM YCKOPEHUEeM CKOPOCTh MOXKeT
yBeTMUUBATHCS, @ MOYKET U YMeHbIIIaThCst

BribepuTe HerpaBu/IbHOE YTBEpXK/eHue:

a) MpU NPSIMOJIMHEMHOM JABMYKEHUM C MIOCTOSTHHBIM YCKOPEHHEeM CKOPOCTb MOXKET
yBeTMUUBATHCS, @ MOXKET U YMEHbIIAThCst

0) BLIOOp CHCTEMBI OTCUETA 3aBUCUT OT YCIOBHI JTaHHOM 3a/1aui

B) HallpaB/IeHWe YCKOpeHUs onpe/ie/isieT HarpaB/ieHUe JIBUKeHHUs

BribepuTe HellpaBU/IbHOE YTBEPXKIeHHE:

a) BLIOOP CHCTEMBI OTCUETa 3aBUCUT OT YCJIOBUM JaHHOM 3aJauu

0) ecyii ABW>KeHe TIPSIMOJTMHEMHO, TO YCKOPeHUe TTIOCTOSTHHO

B) TIPU MPSIMO/TMHEMHOM JIBU)KEHUU C TIOCTOSTHHBIM YCKOPEHUEeM CKOPOCTh MOXKeT
yBeTMUUBATHCS, @ MOXKET U YMeHbIIIaThCst

BribepuTe He TIpaBUIbHBIE YTBEPKEHUE:

a) MpH NPSIMOJIMHEMHOM JBM>KEHUU C MOCTOSTHHBIM YCKOPEHHEM CKOPOCTh YBeJTMUMBAETCS
6) Tipy IPSIMOJTMHEMTHOM /IBM)KEHHH C TIOCTOSTHHBIM YCKOPeHHeM CKOPOCTh MOKEeT
yBeTMUUBATHCS, @ MOXKET U YMeHbIIaThCst

B) BLIOOP CHCTEMBI OTCUETA 3aBHUCUT OT YCIOBUM JJAHHOM 3a7jauM



8. BribepuTe MpaBWILHOE YTBEPXKEHUE:
a) MpY MPSIMOJIMHEWMHOM JBMKEHUU C MOCTOSTHHBIM YCKOPEHHEM CKOPOCTh YBEJTMUMBAETCS
0) ecsii ycKkopeHUe MOCTOSIHHO, TO JIBWKeHHe MPSIMOJIMHeHO
B) MIPU MPSIMOJTMHEMHOM [IBUYKEHUU C TTIOCTOSIHHBIM YCKOPEHUEM CKOPOCTb MOXKeT
yBe/TMUYUBATHCS, @ MOXKET U YMEHbIAThCsI

9. /lBurasicb paBHOMEpHO, BesiocurieAUCT npoesxaeT 40 M 3a 4 c. Kakou nyTe OH mipoeieT rnpu
[BIDKEHUM C TOU >Ke CKOPOCThIO 3a 20 c:
a) 200 m
0) 50 m
B) 150 m

10.0ten MexaHHUKH, COZiepyKallliii yueHHe O ABWKeHUHU TeJl 0e3 yuéTa [eHCTBYIOIMIUX CHJT:
a) IMHaMUKa
6) KHeMaTHKa
B) CKOPOCTb

11.0mnpegenuTe, KaK Ha3bIBAeTCS PACCTOSIHHAE MEXAY HauaJTbHOM ¥ KOHEUHOW TOYKaMMU:
a) My Thb
0) repemerrieHue
B) CMeLLleHHe
') TPaeKTOpUsI

12.BbIsicHUTE, B KaKOM 13 CJIeIyIOLIUX C/IydaeB [ABUKEeHUe TeJa HeJlb3sl pacCMaTpyUBaTh Kak
JIBIDKEHVEe MaTepUalbHOM TOUKH?
a) IpmwkeHue 3emau BOKpyr ComHIja.
6) JIBr>keHre CITyTHUKA BOKPYT 3eMJIH.
B) [ToneTt camoneta u3 BnaauBocToka B MOCKBY.
r) Bpairjenue getanu, obpabaThiBaeMO Ha CTaHKe

13.0TmeTbTe, Kakue U3 NepeurcieHHbIX BeJTMUUH SIB/ISIFOTCS CKa/IIPHBIMU:
a) mepeMelreHye
0) nyTh
B) CKOPOCTb

14.Bribepurte, uTo U3MepsieT CIIUJOMETP aBTOMOOUJIS:
a) YCKOpeHHUe;
6) Mo1y/Tb MTHOBEHHOM CKOPOCTY;
B) Cpe/IHIOI0 CKOPOCTh;
I) nepemMelrieHre

15.0Onpenenute, Kakasi e JMHULA BDEMEHU SIBJIIETCS OCHOBHOM B MeX[yHapOJHOH CUCTEMe
e JUHULI:
a) 1 vac
6) 1 MuH



B)1cC
r) 1 cyTKu.

16.Borumciiite. /IBa aBTOMOOW/IST ABMXKYTCS TI0 IPSIMOMY ITI0CCe B OZJHOM HaripaB/ieHuu. Ecin
HampaBUTb 0cb OX B/10/Ib HaTIpaBJ/IeHUs ABW)KEHHSI TeJl TI0 1110CCe, TOT/ia KaKUMU OyayT
TIPOEKLIMK CKOPOCTel aBToMo0Oueit Ha ocb OX?
a) 00e MOJI0KUTEe/TbHBIE
0) 0be oTpHIIaTe/IbHBIE
B) NIEPBOr0 — TOJIOKUTEJIbHAS, BTOPOr0 — OTpULIaTe/IbHast
I') IepBOro — OTpULiaTe/IbHast, BTOPOTO — MOJIOXKUTE/IbHAS

17.Beruncivire. ABTOMOOWTE 00Bexan MOCKBY 10 KO/bILIEBOM fiopore, ArHa KoTopoit 109 Km.
YeMy paBHbI POM/IEHHBIN MyTh | ¥ riepeMeltieHre S aBTOMOOWIS?
A)l=109&m; S=0
6)1=218km S = 109 km
B)1 =218 km; S = 0.
r) I=109km; S=218 km

18.0npefenvre, ec/id yCKOPeHHe paBHO 2 M/C, TO 3TO:
a) paBHOMEPHOe JBIKeHHe
0) paBHO3aMe/|JIeHHOE JBIKEHNE
B) PaBHOYCKOPEHHOE JIBI)KEHUE
T') IPSIMOJIMHEHOe

19. Kakum 06pa3om ycKopeHHe XapaKTepu3yeT n3MeHeHre BeKTOpa CKOPOCTH?
a) 110 BeJTMUMHEe U HarlpaBJIeHUIO

6) 110 HarpaB/IeHHIO

B) T10 BeJIMUMHE

20. Beiuncivte. ABTOMOOW/TB, IBWKYILANCS TIPSMOIMHEHO PaBHOYCKOPEHO, YBeJTUUUT
CBOIO CKOpOCTB € 3 M/c fio 9 M/c 3a 6 cekyH/]. C KakKuM yCKOpeHHeM JIBUTajiCsi aBTOMOOU/B?
a) 0 m/c’

6) 3 m/c?

B) 2 M/C°

r) 1 m/c?

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

Kiouu K Tectam:

BapuaHT 1



Ne Bompoca 1 12 |3 |4 |5 |6 |7 |8 |9 10 (11 |12 |13 |14 |15 |16 |17 |18 |19 | 20
IpaBwibHbIi (@ |0 |B (a |B ([0 |B |0 |aB |0 |a |0 |a |B |a |0 |B |a |B |0
0TBeT

Bapuant 2
Ne Bompoca 112 |3 (4 |5 |6 |7 |8 |9 |10|11 |12 |13 |14 |15 |16 |17 |18 |19 | 20

IpaBwibHbIi (@ |0 (B |6 (B |0 |a |B |B [0 |0 |r |a |[r |B |a |B
0TBeT

Kputepuu orieHKuU:

— «2» BBICTaB/IsIeTCS 00yuUaroieMycsi, ecii Habpan MeHee 8 6asinoB;
— «3» BBICTaB/IsAeTCS 0Oyuaroiemycs, 3a 9, 10, 11 6anos;

— «4» BBICTaB/IsAeTCS 00yuUaromemycs, 3a 12, 13, 14, 15, 16 6anos;
— «5» BBICTaBIIsIeTCS 00yUaroeMycs, 3a 6osee 17 6anios.

3ajaHusA 1A CaMOCTOATe/TbHOM padoThl (CP)

Tembl 3cce (pedepaToB, JOK/Iai0B, COOOIIEHUH)

1) MarepuasibHasi TOUKa.

2) CkasnsipHble U BEKTOPHbIE (PU3UUECKUEe BeJIMUMHBI.

3) OTHOCUTENBHOCTh MEXaHUYECKOTO JBWKEHUS.

4) Cucrema oTcuera.

5) IlpuHLMI OTHOCUTENBHOCTH [ anmues.

6) CriocoObl onMcaHUs IBUKEHUS.

7) PaBHOMepHOe MpsIMONIMHENHOE JBUKEHUE.

8) CkopocTb. YpaBHeHUe ABWKeHUsl. MrHOBeHHas U CpeiHsIsl CKOPOCTH.
9) IlocTynatbl TEOPUU OTHOCHUTETBHOCTH.

10) OcHOBHBIE C/1eICTBUS U3 TIOCTY/IaTOB TEOPUU OTHOCUTEBHOCTH.
11) IlpsiMmonuHeliHOe ABU)KEHUE C IOCTOSIHHBIM YCKOPEHUEM.

12) [IBm>KeHMe ¢ IOCTOSIHHBIM YCKOpeHUeM CBOOOJHOTO TaJieHUsl.

Kontposvpyembie kommeteHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; TI.1.-11.7.; JIP2,

JIP4, JIP23, JIP30

Kputepuu orieHku:
OtMeTKa «5»
TI0JIHO PACKPBITO COZieprKaHue MaTepuasa

YEeTKO KW TIIPABW/IBHO /[JdHbI OIIpeaesIeHrud W PpPdCKPBITO COJAEpPKaHHe HOHHTHﬁ, BE€PHO

HCITI0/Ib30BdHbI HAyYHbI€ TeDMHWHBI

AJIA 10Ka3dTe/IbCTBA MCII0/Ib30BAHEI pd3/IMYHbIE YMEHHWA, BbIBO/bI U3 Ha611}0,qu1/1171, OITBITOB

OTBeT CaMOCTOHTeJII)HI)II‘/JI, HCII0/Ib30BdAHBI pdHEe HpHO6p€TEHHbIe 3HaHU4.
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OtmeTka «4»

PacKpbITO OCHOBHOE CO/lepykaHre MaTepuasa

B OCHOBHOM TPaBU/ILHO /IaHbl OMpe/ie/ieHust TOHSITUM U UCI0/Ib30BaHbl HAyUHbIe TEDMUHBI.
OTBET CaMOCTOSITe/IbHbIN

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

NpaBU/bHble W YeTKWe OTBeTbl Ha BOMPOCHI YTOUHSIOIIEro XapakTepa (Mo3uLus
MTOHUMAFOIIUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/iepKaHhe yueOHOro MaTtepuasia, HO H3J/I0KeHO (parMeHTapHO, He
BCer/ja rocjesoBaTeIbHO

orpejie/ieHHs IOHATUM HeJOCTaTOYHO YeTKHe

He HCII0/Ib30BaHbl B KaueCTBe [l0Ka3aTelbCTBa BLIBOJALI M 00001IeHHs W3 HaOMOAeHuH,
JIOTTyTIIeHbI OIITMOKH TTPU UX U3/I0KEHUH

JOMyIleHbl OIIMOKM UM HETOUHOCTH B HCIIO/Ib30BaHWM HAayyHOW TEePMUHOJIOTHH,
onpeziesieHe MOHSATHUU

TIpaBUIbHBIE U UeTKHEe OTBEThl Ha BOMPOCHI HABOJALLEr0 ¥ KOHKPETHU3UPYIOIIEro Xapakrepa
(MO3ULMS KPUTHK)

OtmeTKa «2»

OCHOBHOe cojiep>kaHue yueOHOro MaTeprasia He pacKpbITO

He JlaHbl OTBEThI Ha BOTIPOCHI HABO/IAILET0 U KOHKPEeTU3HPYHOlllero XapakTepa

JOMyI[eHbl TpyOble OMIMOKWM B  OMpeJe/eHHuH IIOHATHM, TpU  HCIO/Ib30BaHUH
TePMUHOJIOTUM.

Tema 1.2. OCHOBBI JUHAMHUKHA
Y crabiii onpoc (YO)

Ecu Teso siBisieTcst CBOOOAHBIM (UTO 3TO 3HAUMUT), TO KaK OHO MOYKET [IBUTaThCS?

Nwmeetcst v nipuHUunuanbHOe pasnmnuve Mexay CO cBg3anHou ¢ 3emner u CO
CBSI3aHHOM C CaMO0JIeTOM, Je/Iat0lUM BUPaXK?

[Touemy BTOpO# 3aKOH HbIOTOHA HA3bIBalOT OCHOBHBLIM 3aKOHOM JIMHAMUKU?

[TosicHuTe, KakK CTpOSITCS 3KCIepuMeHTa/lbHble Tpaduku B (U3MKe Ha TpUMepe
3aBUCUMOCTHU CUJIbI YTIPYTOCTH OT ZiechopMaiivi.

Kak u3aMepuTh Maccy Te/a B yC/IOBUSIX HEBECOMOCTH?

Haxoaumick v Bbl KOTia-HUOY/Ib B COCTOSTHUM HEBECOMOCTH?

O BeTpOBOe CTEK/IO ABWXKYILErocsi aBTOMOOuIs yaapuicsi komap. CpaBHUTE CHUJIBI,
JEMCTBYIOIL[ME HAa KOMapa U Ha BeTPOBOe CTEeKI0 BO Bpemsi yzapa. [louemy komap
1oCTpazjasl CUibHee?



8. BapoH MroHXTay3eH yTBep)KAaja, uTO BTl cebs 3a Bosockl U3 0OooTa.
Ob6ocHyliTe HeBO3MOKHOCTb 3TOTO.

9. C COpTUPOBOYHOM TOPKU CKaThIBAKOTCS [Ba OJWHAKOBBIX SIIMKA: OJWH IyCTOW,
Apyrou TonHbd. Kakol suk OygeT MMeTb OOJIBIITYIH0 CKOPOCTh Yy TIOAHOXUA? Kakoi
OTKaTWUTCAd Janblle [0 MNPSIMOJWHEMHOMY T'OPHU30HTaJbHOMY Y4YacTKy I10C/ie TOPKA M
rnoyemy?

10. [ToueMy CKOpPOCTb aBTOMOOW/IS, ABWIKYILEroCsl 1O TOPHM30HTA/MM He BO3pacTaeT
6eCcKOHeUHO, XOTs CUJIa TSITH MOTOpA JeMCTBYeT MOCTOSTHHO?

11. IIepBOK/IACCHUK U CTaplleK/JaCCHUK CTOAT Ha I10ly U TAHYT APYr Apyra 3a PyKH.
OpuHaKOoBbIe /U CUIIBI IeMCTBYIOT Ha OJHOIO U Ha Apyroro? IlepeunciuTe ycioBus, Korja
[IePBOKJ/IACCHUK MOJKeT IepeTsHYTh CTaplieK/IaCcCHUKaA.

12. KocmoHaBT Makc mipeiraet €o CTy/a, JlepXka B pyKax TMPH0 MacCOM m CHayaja Ha
3emse, 3areM Ha JIyHe. Kak OyzeT OT/iM4aThCsi CWla, C KOTOPOWM THDS aBUT HA PYKY
yesI0BeKY I10Ka OH HaXOJUTCS B BO3JyXe?

13. 3aueM Ha HW)KHel MOBEPXHOCTH JIbDK Jie/laeTCs MPOoZ0/ibHasi BbleMKa?

14. [Touemy He TpUOMMKAIOTCA APYr K JAPYry IIpeAMeThl B KOMHAaTe, HECMOTPSl Ha
IPaBUTAL[MOHHOE NIPUTSKeHue?

15. OmnummmTe onbIThl ["asmvsess 1 HpioToHa 110 CBOOOAHOMY Ma/IeHUIO TeJl.

Kontpompyemsble komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2,
JIP4, JIP23, JIP30

Kputepuu oLieHKU:
OtmeTKa «5»
® TI0/THO PacKpbITO COZlep’KaHue MaTepuasa
® YeTKO W TMpaBWIbHO /[laHbl OTMpe/e/ieHUs] M PAcKpPBhITO COJiep>KaHue TIOHSATUM, BEepHO
HCII0/Tb30BaHbl HAyUHbIe TePMHUHBI
e 7151 IOKa3aTe/IbCTBa UCITOb30BaHbl Pa3/IMUHbIe YMeHUs], BEIBO/IbI U3 HaO/MIO/IeHNH, OTTLITOB
® OTBeT CaMOCTOSITe/IbHBIN, UCTI0/Tb30BaHbl paHee TTPHUOOpeTeHHbIe 3HAHUS.

OtmeTKa «4»

PacKpbITO OCHOBHOE COZiepyKaHHe MaTepHasia

B OCHOBHOM TIpaBU/IbHO JAHbI OTIpe/ie/ieHus] TIOHSATHI U UCI0/Ib30BaHbl HAyYHbIE TEPMUHBI.

OTBET CaMOCTOSITe/TbHBIM

orpefie/ieHUsl  TIOHATUM  HENOJiHble,  JOMYI[eHbl ~ He3HauuTe/lbHble  HapyIIeHUs

TI0C/IeJOBAaTeTbHOCTH M3/I0’KeHUsI, HeOOoIbIlrie HeTOUHOCTH IIPH HCII0/Ib30BAaHUH HAayUHBIX

TePMHHOB WX B BBIBOJIaX M 0000IIEHUSIX

® [paBU/bHBIE W UeTKWe OTBETbl Ha BOIPOCHI YTOUHSIOI[ETO XapakTepa (TIO3UIUS
TTOHMMAFOIIUH )

OtmeTKa «3»

® YCBOEHO OCHOBHOE CO/lep>KaHWe yueOHOro MaTepuasia, HO U3/I0)KeHO ¢dhparMeHTapHO, He
BCerjia rocjaeoBaTe/IbHO

® orpejie/ieHUs IOHATHUW HEOCTaTOYHO YeTKUe



He HCII0/Ib30BaHbl B KauecTBe J/I0Ka3aTe/bCTBa BLIBOJALI M 0000IIeHHs W3 HaOMOIeHuH,
JOTyIIIeHbI OIIMOKU TIPU UX U3/I0XKEeHUU

JOTyIlleHbl OIIMOKM ¥ HETOYHOCTH B WCIOJb30BAaHUM HAYYHOW TEPMUHOJIOTHH,
onpeziesieHre MOHSATHUU

NpaBU/IbHbIE U UeTKHEe OTBEThI Ha BOMPOCHI HABO/AILEr0 ¥ KOHKPETHU3UPYIOIEro Xapakrepa
(Mo3uLYsT KPUTHK)

OtmeTKa «2»

OCHOBHOE cojiep>kaHHe yueOHOro MaTeprasia He pacKpbITO

He JlaHbl OTBETHI HAa BOMPOCHI HABOJSILIEr0 U KOHKPETU3UPYIOIIero XapakTepa

JOTyIleHbl TpyOble OMMOKKM B  OMpeZie/ieHUH  TIOHSATHM, TPU  KCIIO/Ib30BaHUU
TEPMUHOJIOTUH.

TectupoBanue (T)
I BapuaHT.

TecToBast paboTa cocTouT U3 9 3a7laHMi C BEIOOPOM OTBeTa, U 1 3a/jaHre Ha HaXOXKIeHHe
COOTBETCTBUS
Kark b1k MpaBU/IbHBIN OTBET OljeHHBaeTcs 1 0aiom.

Bbi0epeTe oJuH NPaBW/IBHBIA 0TBeT. PaBHO/IeMCTBYIOIIAs BCeX CUJI, IeHCTBYIOIIast Ha
TeJI0, paBHA HYJIKO. JIBMXKETCS 3TO TesI0 WM HAaXOAUTCS B COCTOSIHUM MOKOST?

A. Teno ABMXXeTCS paBHOMEPHO MPSIMOJIMHEUHO.

b. Teno ABM>XeTCS paBHOMEPHO IO OKPY>KHOCTH B TOPU30HTA/IbHOM TMJI0OCKOCTH.

B. Tesio HaXo0AUTCH B COCTOSIHUU TTOKOS.

I'. Tesio ABMKETCS paBHOMEPHO MPSIMOJIMHENHO WA HAXOUTCS B COCTOSTHUM TTOKOSI.

2. Boi0epeTe ouH NpaBH/IbHbIA 0TBeT. Msiu o0pOCU/IY BBEPX C HaualbHOW CKOPOCTBIO
U,. Ha prcyHKe a yka3aHO HampaB/ieHUe CUJIbI TSPKECTH, JeMCTBYIOLIEN Ha TeJlo.
OnpeenvTe HarpaBieHUe BeKTOpa YCKOPEHUsI Msiua, [IBUKYIL[erocsi 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 1oKa3aHo Ha puc. 36.
I'. TosibKO Tak, Kak MoOKa3aHo Ha puc. 46.

3. OnpepennTe OAUH NMPaBUIbHbIM 0TBeT. EC/M paBHO/EMCTBYOIasi BCeX MPUIOKEHHBIX
cu paBHa 4 H, To y Tesia Mmaccou 2 Kr



A. Yckopenue 2 m/c?

B. Yckopenwue 0 m/c?

B. YckopeHure Mo)KeT OBITb JIt0ObIM
I". Yckopenue paBHO 8 M/c?

4. ITpu u3MepeHHUsIX MacChl TeJIa M ero Beca Ha MoJIce U Ha IKBaTope 0bL10
00HapYy)XeHo, UTo

A. Macca v BeC 0/IMHaKOBBI

B. macca pa3nviuHa, BeC 0jMHaKOB

b. U Bec, 1 macca pa3uuHbl

I'. macca ofMHaKOBa, BeC pa3/ivueH

5. YcraHoBHTE COOTBETCTBHE MeXAy (l)l’l3l/l‘-IECKI/IMl/l Be&/IMUMHAMHU U eJHHHIJaMHU
H3MeEpeHUA 3THUX B€/JIMYUH B CUCTeMe CI.

dusnueckas BeJIMuruHa EfvHMLIa BeJIMUMHBI
A) )KeCTKOCTb 1) kunorpamm (1kr)
b) cuna 2) HetotoH (1 H)
B) Bec Tena 3) Heroton*metp (1 H*™m)
I') yckopeHnue 4) HetoToH Ha meTp (1 H/m)
5) MeTp B CeKyHAy 3a cekyHay (1 m/c*)
6) dxoysb (1 k)
6. ®opmysia, BbIpaXKawIinas 3aK0H BCEMUPHOT0 TATOTEHUA. ..
A. F = GMm/R?
b.F = kq1q2/ r
B. F = GM/R?
I'. F=kAl

A.F=ma
b.F=pN
B.F,=-F,
I'. Fx = —kx

8. Bec Tes1a — 370...

A. ...cisia, C KOTOPOU TeJI0 MPUTATUBAaeT 3eMIIH0

b. ...cuna, ¢ KOTOpPOU TeJlo IeMCTBYET Ha OMOpYy

B. ...cuna, c KOTOpOU TeJIo eMCTBYeT Ha Mo/iBeC

I'. ...cuna, c KOTOPOM TeJo BC/IeICTBUE 3€MHOT0 MPUTSPKEHUS IeMCTBYEeT Ha OMOpPY WU/IU
TM0/IBEC, HEMOBKHbIE OTHOCUTEBHO HEro

9. Pemnre 3apauy. [Ipy>xuHa >xectkoctero 100 H/m pactsiruBaercst cunou 20 H. Yemy
PaBHO y/JIMHEHVe MIPYKUHbBI?

A.5om.

b. 20 cm.



B.5M.T.0,2 cm.
. Cpenu otBeToB A — I HET NMPaBUIBLHOTO.

10. BeiGepeTe o juH NPaBWILHBINA 0TBET. BPYCOK /IeXXKUT HEMOABWKHO Ha HAK/IOHHOM
nockocty (puc. 7). Kakoe HaripaB/ieHUe UMeeT BEeKTOP CUJIbl TPEHUs?

2
J

A.1.B.2.B.3.T.4. ] F1p =0. P 7

II BapuaHT

TecToBast paboTa cocTouT U3 9 3a7laHMi C BEIOOPOM OTBeTa, U 1 3a/jaHre Ha HaXOXKIeHHe
COOTBETCTBUS

Kark b1k MpaBU/IbHBIN OTBET OljeHHBaeTcs 1 Oaiom.

1. Ec/iu Ha m1apuK He JeMCTBYKOT HUKAaKuUe Jpyrue Tejia, T0 B UHepIUaTbHOM CUCTeMe
oTCYeTa OH

A. TlocTerieHHO OCTaHaB/IMBAETCA

b. KosnebieTcs 0K0/10 HauaibHOT'O TTOI0YKEeHHS

B. [IBr>keTcsi 110 OKPY>KHOCTHU C MOCTOSIHHOU 110 MO/YJ/TH0 CKOPOCTBIO

I'. JIBW)KeTCs C TIOCTOSTHHOM T10 MO/TYJ/TF0 U HaTlpaB/IeHUI0 CKOPOCTBIO

2. Boi0epeTe o JUH NIPaBU/IBHBIN 0TBeT. Msu 11010pOCH/TH BBEPX C HAUaIbHOM CKOPOCTBIO
U,. Ha pucyHke a yka3aHO HaripaB/ieHHe CUIbI TSDKeCTH, JeMCTBYIOLeH Ha Teso.
OmnpegenvTe HarpaB/ieHUe BeKTOpa YCKOPeHUsI Msiua, IBWKYILerocst BHH3 (PUCYHOK 0).

A. TonbKo Tak, Kak 1okKa3aHo Ha puc. 16.
b. TonbKo Tak, Kak MoKa3aHo Ha puc. 26.
B. TosbKo Tak, Kak roKa3aHo Ha puc. 36.
I'. To/ibKO Tak, Kak MoKa3aHo Ha puc. 46.

3. OnpegenuTe 0/JMH MPaBU/ILHBIA 0TBET. Te/10 MacCcol 2 KT JBUKETCS CO CKOPOCTBIO 3
M/C ¥ yCKopeHueM 2 M/c’. Moy/ib paBHOZeNCTBYIOIIel ChJl, eMCTBYIOIMX Ha TeJI0 paBeH
1)2H

2)4H

3)6 H

4)10H



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

A. " Bec, 1 Macca pas/inuHbl

B. Macca oguHakoBa, BeC pa3jinyeH

b. Macca v BeC 0JMUHaKOBBI

I'. Macca pa3snuyHa, BeC OZJMHaKOB

5. YcraHoBUTe COOTBETCTBHE MeXAY (U3nUeCKMMH Be/IMUMHAMM U eJUHULIAMH
u3MepeHus 3THUX BeJIMuH B cucreme CH.

du3nueckas BeJIMUUHA EnunHuiia BeTMurHbI

A) )XecTKoCTb 1) kunorpamm (1kr)

b) cuna 2) HetotoH (1 H)

B) Bec Tena 3) Hetorou*metp (1 H*m)

') yckopeHue 4) HetotoH Ha meTp (1 H/™m)
5) MeTp B CeKyHZy 3a cekyHay (1 m/c?)
6) xoysb (1 k)

6. ®opmyJia, onpeje/A0LAs CUIYy YIIPYTOCTH...

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

b. F=mg

B.F=puN

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. Ec/11 Te/10 MOKOUTCA, TO CHU/Ia TPEHUS MOKOA:
A. Bcerpia 60/bIlle BHEIIIHEH CHIBI;

b. Bcerpa paBHa BHeIlLIHeH CUJIe;

B. Bcerzia MeHbllle BHeIlIHEH CUJIbI.

9. Pemmnre 3aauy. [log aevictBuem cunbl 2 H nipy>xuHa yayivHuiack Ha 4 cMm. Uemy paBHa
JKeCTKOCTb IIPY>KUHbI?

A.2 H/m.

b. 0,5 H/m.

B. 0,02 H/m.

I'. 50 H/m.

. 0,08 H/m.

10. BeiGepeTe ouH NpaBWILHBIN 0TBET. BPYCOK /IBIKETCSI paBHOMEPHO BBEPX T10
HaKJIOHHOM TJIOCKOCTH (puc. 7). Kakoe HaripaB/ieHHe UMeeT BEKTOP CUJIbI TPEeHHSI?



Puc. 7

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

Kontposvpyembie komrereHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.; JIP2,
JIP4, JIP23, JTP30

Kiouu K Tectam:

BapuaHT 1
Ne Bompoca 1/2]3|4]|5 6718|910
rNe| A rf A4, b-2, A BT BB
IIpaBuU/IbHBII 0TBET B-2, -5
BapuaHnr 2
Ne Bonpoca 112345 678|910
rse| 2 B| A4, b-2, rNB A rI b
ITpaBWIBLHBINA OTBET B-2, -5

KpuTepru OlLleHKH:

— «2» BBICTaBJIsIETCS 00yyJarolemMycsi, ecii Habpas MeHee 5 OasoB;
— «3» BBICTaB/IsIeTCs 00yuaroiiemycs, 3a 6-7 6aios;

— «4» BBICTaB/IsIeTCS 00yuaroiieMycs, 3a 8-9 6anios;

— «5» BBICTaB/IsAeTCs 0Oyuaroiemycs, 3a 10 6anos.

3ajgaHus /1A CaMOCTOsATe/IbHOM padoThl (CP)

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

1) Cuna. Macca.

2) TlpyHUMIT CynIepro3ULUK CUJL.

3) IlepBbiii 3akoH HbtoTOHA.

4) Bropoii 3akoH HeroTOHa.

5) Cunbl B mpupo/e.

6) Tpetui 3akoH HbrOTOHA.

7) 3aKOH BCEMHUPHOTO TATOTEHUS.

8) Cusia TSUKeCTU U CUia BCEMHUPHOTO TATOTEHUS.

9) IlepBast KocMUYecKasi CKOPOCTb.

10) IBm>keHue ry1aHeT U MasibiX Tesl COJIHEUHOW CUCTEMBI.



11) DneMeHTbI peSITUBUCTCKOW JUHAMUKU.

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

Kpurepuu oLieHKuU:

OTMeTKa «5»

TI0/THO PACKPbITO COZlepyKaHue MaTepuasa

YeTKO W TIpaBWIbHO /[laHbl OMpe/leJIeHUs] M PACKPBITO COJiep>KaHue TIOHSATUM, BEPHO
VICII0/Tb30BaHbl HAyUHbIE TePMUHBI

IJIs1 0Ka3aTe/IbCTBA UCT0/Ib30BaHbl pa3/IMuHble YMeHMsl, BbIBO/bI U3 HabJ/TH0IeHHi, OTIHITOB
OTBET CaMOCTOSITe/IbHBIN, UCII0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMSI.

OtmeTtka «4»

PacKpbITO OCHOBHOE CO/lep>kaHre MaTepuasa

B OCHOBHOM TPaBW/IBHO /IaHbl OMpe/ie/ieHust MTOHSITUM U UCI0/Ib30BaHbl HAyUHbIE TEDMHUHBI.
OTBeT CaMOCTOSITe/IbHbIN

oripeie/ieHUsi ~ TIOHATUM  HerOJHble,  JOMYI[eHbl ~ He3HauuTe/bHble  HapyllleHus
Moc/ieloBaTeTbHOCTH M3/10)KeHUs1, Hebo bllive HeTOUHOCTU TPH WCIOJIb30BaHUN HayUHBIX
TePMHHOB WX B BBIBOJIaX M 0000IIeHUSIX

NpaBuU/bHble W YeTKWe OTBeTbl Ha BOMPOCHI YTOUHSAIOIIEro XapakTepa (MO3uLus
TTOHMMAFOIIH)

OTtMeTKa «3»

YCBOEHO OCHOBHOE CoOfiepKaHWe yueOHOro MaTepuasia, HO H3J/I0KeHO (parMeHTapHO, He
BCer/ia Moc/ae0BaTe/bHO

orpejiesieHUs] MOHATHUI HeJJOCTaTOYHO YeTKHe

He HCII0/Ib30BaHbl B KaueCTBe [I0Ka3aTelhCTBa BLIBOALI M 00001IeHHs U3 HaOmoaeHuH,
JOTTyIIIeHbI OIITMOKH TTPU UX U3/I0KEHUH

JOMyIleHbl OIIMOKM UM HETOUHOCTH B HCIO/Jb30BaHWM HAayyHOW TEepPMUHOJIOTHH,
onpeziesieHre MOHSATHUU

TpaBU/IbHbIE U UETKUE OTBEThl Ha BOMIPOCHI HABOZSILEr0 M KOHKPETHU3UPYIOLLero Xapakrepa
(MO3ULIMS KPUTHK)

OtmeTKa «2»

OCHOBHOE€ COjlep>KaHre yueOHOTro MaTeprasa He PacKphITO

He JlaHbl OTBEThI Ha BOMIPOCHI HABO/IAILET0 U KOHKPEeTU3HPYHOlllero XapakTepa

JOMyIleHbl TpyOble OMIMOKW B  OMpeJeNeHHuH TIOHATHM, TpPU  HCIO/Ib30BaHUH
TePMUHOJIOTUM.

Tema 1.3. 3aK0HbI COXpaHeHUs

Y cTHbIM onipoc (Y O)



1. [Ipy KakoM yC/I0BUU UMITYJ/IbC TeJjia He U3MEeHSeTCS?

2. UTO MOXXHO CKa3aTb O HarpaB/IeHUU BEKTOPOB UMITY/IbCa U CKOPOCTH JABHKYILL[ETOCS
Tesa’?

3. Kakoe u3 Tey nMeeT OOMBIIMK UMITY/IbC: aBTOMOOW/IL Maccoi 1T, ABMIKYIIUMCS CO
CcKOpoCThiO0 10M/C, MM CHapsi, MacCoOU 2KT, JIETSIUKW CO CKOpoCcThro 500m/c?

4, [Touemy 1pu yZjape BO3HUKAIOT OOJIbIIINE CHTTBI?

5. [TapamroTUCT paBHOMEPHO OIyCKaeTCsl Ha Mapaiirore. M3meHseTcs v IpyA 3TOM
VIMITYJIbC T1apallroTUCTa?

6. ['me B ripypoje ¥ TeXHUKe BCTpeuaeTCsl peakKTUBHOe JBUKeHHe?

7. KakoB npuHLUI ABWKEHUS Mey3bI?

8. OcbMHMHOTH, KajbMapbl, KapakaTWIbl U JApyrue oburtatend TrayOMH Mops

repeMeIarTcs MOA0OHO pakeTe, BhIOpachiBasi C CU/ION BOZY, KOTOPYIO OHM HabOWparoT
yepe3 poT. MoxKeT /i1 Takol crocob repeMeirieHrsi 06ecreunTh UM OOJBIITYI0 CKOPOCTh
JIBIDKEHUSI B TOJIIIIE BO/IbI?

9. Kak KOCMOHaBTy, Haxo/sI[eMycsi B OTKPLITOM KOCMOCe, BepPHYTbCS oOpaTHO Ha
KOCMUYeCKUM Kopabb 6e3 MoCcToOpoHHel TTOMOIIH?

10. Ilouemy COBETYIOT IIPU BBICTPEJIe Py’Kbe MOKpertue MpuXKUMarh K 1jieqy?

11. Kakue u3 Tiepeunc/ieHHBIX Tesl 00/a/jal0T KWHETHYeCKOW JHeprueil: a) KameHb,
TIOTHATBIA Ha, 3emiielt; 0) eTAIri caMoJieT; B) pacTSHYyTasi TIPY>KUHa.

12.  W3meHsieTCs /v OTeHLUAIbHAS SHEPIUs JIOJKH, T/IbIBYILEN 10 TEUEHUIO PEKU?

13. JlerkoBoW M TPy30BOM aBTOMOOUW/IM JBUKYTCS C OJMHAKOBBIMHU CKOpocTsMu. Kakoi
13 HUX 00s1azaeT 60/bIIel KWHETHUEeCKON SHEPIHen?

14. Kak u3MeHsieTCs KWHETHYeCKas W TIOTeHI[dajbHas SHePrys CBOOOJHO Taarolifero
Tesia? KocMuueckoro kopabiisi, COBepIIaroIero MArkyr rnocajky?

15. Kakue mnpeBpalleHus SHEPrud TPOMCXOAUT TIPU IBWKEHWM KaMHs, OpOITIeHHOTO
BBepx? COIpoTHB/IEHHEM BO3/lyXa MOYKHO NpeHeOpeyb.

16. Tlpu KakoM YCJIOBUM JiBa Tejla pa3HOM MacChl, TIOJHATbIE HA pPa3HYyIO BBICOTY, OYAyT
obazaTh OMHAKOBOM MOTEeHIMA/ILHOMN YHeprueii?

17.  IlpuBenuTte mpuMepsl NpeBpalljeHrs KUHETUUECKOW SHEPTrUU Tesla B TTOTeHLUA/IbHYIO
3Heprur0 1 obpaTHo.

18. TI'py3, mopBelleHHbIi Ha HUTU (MasTHUK), CcoBepiaeT Kosiebanus. Kakue
TipeBpall[eHHs SHePTryUr MPOUCXOAAT IPU 3TOM?

19. Tlagarowmumii € BbICOTBI 2M MSTYMK MO CKOUM/I Ha BeICOTY 1,5M. Kak cormacoBaTe 3TO C
3aKOHOM COXpaHeHUs SHeprum?

20. 3a cyeT KaKOW 3HEPryuy B3MbIBaeT BBEPX HAIO/JHEHHBIU r'ejiieM BO3[YIIHbIM LIapUK,
BBIPBABILMMICS U3 PYK?

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

Kputepuu oLieHKu:

OTtMeTKa «5»

TIOJTHO PacKpbITO COZlepyKaHue MaTepuasna

YEeTKO Y TIpaBWIbHO [laHbl OMpeJleJIeHUs] M PACKPBITO COJep)KaHue TOHSATUM, BEPHO
WCI10J/Ib30BaHbl HAYYHbIE 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.

TectupoBanue (T)

. UeMy paBeH MOJy/b U3MEeHEHHsI UMITyJ/IbCa Tejla MacCoW m, IBMXKYILLErocsi CO CKOPOCTHIO V,

eCJIv TI0CJIe CTOJIKHOBEHHUsI CO CTeHKOM TeJI0 CTasio ABUTaThCsl B IPOTHUBOMO/I0KHOM
HarpaB/ieHUU C TOU Ke TI0 MO/IYJ/IH0 CKOPOCTBIO:

a) 2mv

6) mv

B) 0

[Tpu BeICTpe/ie U3 MHEeBMAaTUUeCKOM BUHTOBKU BbL/IeTaeT MyJisi MacCOM M CO CKOPOCTBIO V.
Kakoti 1o Moy 0 UMITyJ/IbC TTpHOOpeTaeT MOC/Ie BRICTPe/ia THeBMaThUUecKast BUHTOBKA,
ecsiv ee Macca B 150 pa3 6oJibIlie MacChI My JIu:

a) 150mv



0) mv
B) mv/150

C nogxku obmieit maccoii 200 KT, ABYDKYITIEMCST CO CKOPOCThIO 1 M/c, BbiImaj rpy3 maccout 100
Kr. Kako cTasia CKOpoCTb JIOAKU:

a) 10 m/c

0) 1 m/c

B) 2 M/C

. Temo maccoti 1 kr cunoit 20 H nogHrmMaeTcst Ha BeicoTy 5 M. UeMy paBHa paboTa 3Toit
CUJIBL:

a) 100 Ix

6) 10 Ix

B) 1000 Ix

OnpejenviTe MUHUMAaJ/IbHYHO MOLI[HOCTb, KOTOPOM ZI0/bKeH 00/1a/laTh ABUraTe/ b MPUEeMHUKA,
yTOOBI MOAHATE TPY3 Maccoii 50 Kr Ha BeIcoTy 10 M 3a 5 c:

a) 2 KBt

0) 3 KBt

B) 1 kBT

. Ilpu aBW>KEHHUU Ha BeJlocUMe/ie TI0 TOPU30HTA/IbHOM [J0pore CO CKOPOCThIO 9 KM/4
pa3BuBaetcsi MOIHOCTh 30 BT. HaliguTe ABVKYIIYIO CUTY:

a) 24 H

0)12H

B)40 H

Teso Maccou 2 Kr uMeeT noTeHLManbHYy0 sHepruto 10 /)x. Ha Kakyto BbICOTY Haj, 3emM/ien
TIOJHSATO TeJI0, eC/IU HyJIb OTCUeTa MOTeHLIMaJIbHOU SHEPriuy HaX0UTCS Ha IIOBEPXHOCTH
3eMJIM:

a)lm

0)2m

B) 0,5 M

. Bo cKonbKO pa3 noTeHLMaibHasi SHePrusi, HAaKOIJIeHHAas TIPY>KUHOU MPU C’KaTUU U3
TIOJIO’KEeHUSI PABHOBECUSI Ha 2 CM, MeHblIlIe, YeM TIPU CKaTHUW TOM >Ke MPYKUHbI Ha 4 CM:
a) B 4 paza

6) B 2 paza

B) B 8 pa3

Kak usMeHUTCS KMHeTHYeCKast SHeprys Tejla Py yBeJTMYeHUH ero CKOpPOCTH B 2 pasa:
a) YBeJIMUMTCS B 2 pa3a

0) ymeHBITITCS B 4 pa3a

B) YBEJIMUMTCSA B 4 pa3a



10.C Kakoit CKOpoCTbIO OPOCH/IM BepTHKAIBLHO 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.Teno 6porieHo BepTHUKAILHO BBEPX CO CKOPOCThio 10 m/c. Ha kKakoii BbICOTe ero
KUHETHUYeCKasi SHePrysi CTaHeT PABHOM ero MOTeHLMaIbHOM SHEPTUH:
a)2,5m
0)2m
B) 5M

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

13.3aMKHyTas cucTema Tesl — Takasl CUCTeMa TeJl, Ha KOTOpbIe:
a) He JIeICTBYIOT BHEIIIHWE CUJIbI
0) He MeHCTBYIOT HUA BHEIITHWe, H BHYTPEHHUE CUJTBI
B) JeUCTBYIOT BHELIIHUE CUJIbI

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

B) M°*V

15.Teso 6poiieHO BepTHUKAILHO BBEPX CO CKOPOoCThiO 20 m/c. CompoTHB/IeHHe BO3yXa
CpPaBHHUTEJILHO Masio. Kakou BbICOThI OHO JOCTUTHET:
a) 20 m
0) 15 ™
B) 10 m

16.7Kenne3H0/10pO>KHBIM BarOH MacCOW M JBWXKYILUKCS CO CKOPOCTBIO V, CTA/IKUBAETCSl
HeT0/IBM)KHBIM BarOHOM MacCoi 2m U CLeTisieTcsl ¢ HUM . KakuM cyMMapHbIM UMITYJIbCOM
00J1aZiar0T ZIBa BaroHa 1ocjie CTOJKHOBEHUSI:
a) 3v
0) v/3
B) V

17.CKopoOCTh JIeTKOBOTO aBTOMOOM/IsI B 4 pa3a 60/bIlle CKOPOCTH IPY30BOro, a Macca
rpy30BOro B 2 pa3a 060JibIlle Macchl 1erkKoBoro. CpaBHUTe 3HauUeHUsT MOJYJ/Iel UMITY/TbCOB
JIETKOBOTO P1 Y TPY30BOT0 P, aBTOMOOMIei:

a) p1=p2



0) p2=2p:
B) P1=2p2

18.Teno, Maccou 2 Kr ABWXKETCS CO CKOPOCThIO 4 M/c. KakoB MMMyJibC Tena:
a) 16krem/c
0) 8krem/c
B) 4Krem/C

19.Teno maccou 2 Kr MogHAMAETCsI Ha BBICOTY 5 METPOB MPH [JeWCTBUU Ha HEr0 MOCTOSSHHOU
cunbl 30 H. PaboTa 3Toi cu/ibl paBHa:
a) 100 Ix
6) 1500 Ik
B) 150 [k

20.Kakast 13 nepeumncieHHbIX BEJIMUWH SIB/ISIETCS BEKTOPHOM:
a) Macca
0) UMITy/IbC
B) My Th

21.BopoHa JIeTUT CO CKOPOCThIO 6 M/C. IMITyJIbC BOPOHBI paBeH 3 Kr * M/Cc. Macca BOpOHBI
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
6) UMITy/IbC TeJla
B) TiepeMelileHHe

23.Kak Ha3biBaeTcs (pusrueckasi BeJIMUrHa, paBHasi TIPOM3BeJeHUI0 MOAYJ/Iel CUbl U
repeMelLeHNs] U KOCHHYCA yTIJia MeXXAy HAMU:
a) MOII[HOCTb
0) KHeTHYeCKasi SHePTHs
B) pabota

24.Teno maccou 3 Kr oAHATO Ha BeicoTy 10 M. KakoBa moTeH1Ma/IbHAsi SHEPrys TeJia:
a) 30 Ik
6) 300 Ix
B) 600 [Ix

25.KameHb OpoiiieH BepTUKaibHO BBepX. Ha myTu 1 M ero KuHeTrueckast SHeprusi
yMeHbIlMaach Ha 16 k. Kakyto paboTy coBepiiia cuia TSDKeCTHA Ha 3TOM My TH:
a) -8 Ik



6) —32 Ix
B) —16 [k

26.11epBbIii 3/1eKTPOBUTaTE b, TIOCTPOEHHBIN aKaZieMUKoM S16/10ukoBbiM B 1834 rogy,
paBHOMEPHO ToAHUMaJI (¢ TToMoIIsio 6710ka 1 HUTH) Tpy3 50 H Ha BeIcOTY 0,6 M 3a 2 C.
OrnpezieiiTe MOLHOCTb 3TOr'O ABUraTesIs:
a) ~1,5 Br
0) ~15 BT
B) ~#25 BT

27.0npenenutb paboTy CH/IbI IPU paBHOMEPHOM TO/IHATHH I'Py3a Maccoi 2 T Ha BbICOTY 50
cMm:

a) 1 k/Ix

6) 1,5 k/x

B) 10 x/[x

28.Kak Ha3biBaeTcs (hr3rueckasi BeJiMurHa, paBHasi TPOU3Be/IeHUI0 CUJIbI Ha BpeMsl ee
JIeUCTBUS:
a) KUHeTHUYeCKasi SHeprusi
0) UMITy/IBC TeJla
B) UMITYJIbC CUJIBI

29.Ha Tteno B TeueHue 2 MUH JlericTBYeT cuia 5 H. KakoB UMIy/ibC CUIIBL:
a) 600 H-c
0) 60 H-c
B) 6 H-c

30.Kak Ha3biBaeTcs pusnueckasi BeJIMUrHa, PaBHasi OTHOIIIEHHIO PabOThI K MHTEPBATy
BpeMeHH, 3a KOTOpKIM 3Ta paboTa coBepilieHa:
a) KUHeTHUYeCKasi SHeprusi
0) MOIITHOCTD
B) paboTta

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

Knwo4ym K Tectam:

w
~
%]

Ne Bonpoca 1]2

ITpaBU/IBLHBIH
OTBET

Ne Bonpoca 21 22 23 24 25 26 27 28 29 30




ITpaBH/IbHBIN 0TBET

KpuTepru OlleHKH:

— «2» BbICTaBJIsIeTCsl 0OyuaroleMycs, ec/ii Habpan MeHee 12 6asnos;
— «3» BBICTaBJIsIeTCS 00yuaroiemycs, 3a 13-17 6anios;

— «4» BBICTaBIIsIeTCS 00yuaroiemycs, 3a 18-24 6anios;

— «5» BBICTaBIIAeTCS 00yuUaroiemMycs, 3a 25 u 6osiee OasIoB.

3ajaHusA 1A CaMOCTOATe/TbHOM padoTsl (CP)

Tembl 3cce (pedepaToB, JOK/Iai0B, COOOIIEHUH)

1) 3akoH coxpaHeHUs1 UMITYJIbCa.

2) PeakTuBHOe JBI)KEHHUeE.

3) 3aKkoH coxXpaHeHHs] MOMeHTa UMITyJIbCa.

4) MexaHuuecKkast paboTa ¥ MOIITHOCTb.

5) KuHeTnueckasi sHeprusi.

6) IloTeHiyanbHas SHeprus.

7) 3aKOH COXpaHeHUsI MeXaHU4YeCKOM SHePIrum.

8) Pabora cusbl TSPKECTHU U CUJTbI YTIPYTOCTH.

9) KoHcepBaTUBHBIE CUJIBI.

10) [IprMeHeHre 3aKOHOB COXPaHEeHMUS.

11) Wcnonbp3oBaHHe 3aKOHOB MEXaHWKHU /Jisi OOBSICHEHHS [IBWKEHHS HeOeCHBIX Tesl U
J71s1 Pa3BUTHSI KOCMUUYECKUX KCCJIe/IOBaHUM, TPaHULIbI MPUMEHUMOCTH K/1aCCUYeCcKou
MeXaHUKHU.

12) IlpakTueckoe mMNpuMeHeHWe (PU3NUeCKUX 3HAaHWM B TIOBCEHEBHOM >KU3HU [I/Is1
VICII0/Tb30BaHUSA MPOCTHIX MeXaHU3MOB, MIHCTPYMEHTOB, TPAHCIIOPTHBIX CPeCTB.

Kontpompyemsle komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2,
JIP4, JIP23, JIP30

Kputepuu orieHKuU:

OtMmeTKa «5»

TI0JIHO PACKPBITO COZieprKaHue MaTepuasa

YeTKO W TpaBWIbHO [laHbl OINpeZie/ieHus] W PacKpbITO COjiep)KaHuWe TIOHSTUM, BepHO
VICII0J/Ib30BaHbl HAyUYHbIe TePMUHBI

1T JoKa3aTe/IbCTBA MCTI0/Ib30BaHbl pa3/IMuHbIe YMeHWUsI, BbIBO/IbI M3 HaOJ/TIOIeHHi, OTIHITOB
OTBET CaMOCTOSITe/IbHBIM, UCII0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepyKaHue MaTepuasia

B OCHOBHOM MPaBWJ/IbHO [IaHbI OTpe/iesieHrs] MOHSATUU U UCII0/Ib30BaHbl HAyYHbIe TEPMUHBI.
OTBeT CaMOCTOSITe/IbHbIMI



—_

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.

KontposbHas padora Nel

ITo pa3peny «MexaHMKa»
Bapuanr 1
Cdopmynupyiite repBbiii 3akoH HbroTOHa.

. MOTO]_[I/IK]'II/ICT Hada/l ABWKEHHWE C TMOCTOAHHBIM YCKOpDE€HHEM 1 M/Cz. OHPE,[[EJ'[I/ITE IIyTh,

KOTOPBIX MPOIIesT MOTOLIMK/IUCT [0 TOTO MOMEHTA, KOr/la ero CKOpOCTh CcTajla 36 KM/u.

[To BTOpOMY 3aKOHY HBIOTOHa Ompefie/iuTe YCKOpeHUWe Tesa, Bbi3biBaeMoe cuion 90 H;
Macca tesa 45 Kr.

IIBa kopabmns maccoit 50000 T KaKIbli CTOAT Ha peijie Ha PAacCTOSHUU 1 KM OJWH OT
Apyroro. KakoBa cusia NpUTSKeHUs MeXay HUMU?

Teso, ABWKYILLeeCs CO CKOPOCTbIO 4M/C, UMeeT KUHEeTHUeCcKyro 3Hepruto 16 k. Hautu
Maccy 3TOro Tera.

BapuanT 2

CdopmynupyiiTe 3aKOH BCEMUPHOTO TSATOTEHUSI.

3a Kakoe BpeMsi aBTOMOOW/Ib, ABUTasiCb W3 COCTOSIHUS TOKOsI C yckopenuem 0,6 m/c?,
nporget 30 m.

Cuna 60 H coobmraer teny yckopenue 0,8 m/c’. Kakas cuia COOGIIUT 3TOMY Tely
yCKopeHue 2 M/c*?



—_

Brrunciute cumy nputsbkeHust yesioBeka Maccou 80 kr Kk CosHuy, ecim macca CosHua
paena 1,99-10% kr, a paccrosiaue ot 3emiu g0 Connia cocrasiseT 1,5-10° k.

Teno, maccoli 3 Kr obsaziaeT noteHManbHOM sHeprueid 60 k. OripeenuTe BBICOTY, Ha
KOTOPYIO ITOJHATO TeJI0 HaJ, 3eMJIel.

BapuanT 3

CdopMmynupyiiTe 3aKOH COXpaHEHUs1 SHEPTHUH.

Teruioxo, JBUrasch U3 COCTOSIHUSA TOKOs C yckopeHuem 0,1 m/c?, jocturaer ckopoctu 18
KM/4. 3a Kakoe BpeMsi 3Ta CKOPOCTh AOCTUTHYTa? Kakou MmyTh 3a 3TO BpeMsi TIpOUzeH?

C KakuM YCKOpPeHWeM JIBUTAJICS TIpU pa30ere peakTUBHBIM caMmosieT Maccoi 60 T, ecyiv cuma
Tsru apuraresneit 90 kH?

C kakou cunou nputsiruBaetcs JIyHoU rupst maccou 1 Kr, HaXOAsIasiCsd Ha TTOBEPXHOCTH
JIynel. Macca JIyHel paBHa 7,3 - 10” kr, a ee paguyc 1,7-10° cm?

. KakoBa KuHeTHuecKasi SHEPrusd KOCMHU4YeCKOI'o KOP&GJ’IH ceprun «Coro3» IMpHu IBW>XE€HHH I10

opbuTe co cKopocThio 7,8 KM/C, ecii Macca Kopabsst 6,6 T?

BapuanT 4

Cdopmynupyiite TpeTuii 3akoH HbroToHa.

[lyna B cTBOJE aBTOMara KasaliHMKOBa [ABWXKETCS C ycKopeHueM 616 km/c®. KakoBa
CKOPOCTb BbUIeTa MyJIH, eC/v AjIMHa cTBoa 41,5 cm?

. Teyo mMaccoii 4 Kr 1oj JeiCTBUeM HEeKOTOPOM CUiibl pruobpeso yckopenue 2 M/c’. Kakoe

ycKopeHue nprobpeTaet Tesio Maccoii 10 Kr 1o/, eHCTBHEeM TaKOM >Ke CHbI?
C Kakol CUJIOU TIPUTATHUBAIOTCS IPYT K APYTY [iBa Tejla MacCOU T0 5 KT, eC/IM pacCTOSIHUE
MeX/y UX LieHTpaMu mMaccC paBHO 20 m?

. Teno moansiiu Ha BbIcOTy 0,6 M Haz 3emneit. [Ipu 3ToM OHO 00/a/ia/i0 MOTEHI[MATBLHOM

sHepruer paBHou 42 [[)x. OnpesenuTe maccy Tesa.

Kontpompyemsle komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I11.7.; JIP2,
JIP4, JIP23, JTP30

Kputepuu orieHKu:

- «5» CTaBUTHCA 3a pPabOTYy, BLIMOIHEHHYO TTOJTHOCTHIO 6e3 O1IMO0K 1 HeJJOUeTOoB.

- «4» cTaBUTHCS 3a paboTy, BBITIOJTHEHHYIO MOJIHOCTBIO, HO TIPYU Ha/IMuuy B Hell He Gosiee
oJiHOU rpy0Ooii 1 oiHOM Herpy06oii olMOKY U OZJHOTO He/joueTa, He 6oJiee Tpex HeJJOUEeTOB.

- «3» CTaBUTbCS, €CJIA CTY/EeHT TPaBWIbHO BBIMOHUI He MeHee 2/3 Bceli paboThl WM
JOTTYCTH He OoJiee o/fHOM rpy0o OIMMOKK U JBYX HeJ0UeTOB, He Oosiee o/iHOM rpyboli u
oJIHOM Herpy0oii ormMOKY, He Oosiee Tpex HETpyOBIX OIIMOOK, OAHON Herpy0Ooi OmMOKU 1
TpexX HeJJ0UeToB, TIPA Ha/Iuuuu 4-5 HeJJ0UeTOB.

- «2» CTaBUTHCS, €C/IM UKCIO0 OIIMOOK U Hel0UeTOB IMPEBLICUIO HOPMY OLIEHKU «3» WU
TIPaBUILHO BBITIOJIHEHO MeHee 2/3 Bcelt paboThI.



Pa3zgen 2. MosieKy/isipHasi (pu3uKa U 0CHOBbI TePMOJUHAMUKHA

Tema 2.1. OCHOBBI M0J/1eKY/IAPHO-KUHETUYECKOM TeOpUM ra3oB

Y crabiii onipoc (YO)

1. Kakoga 11e/1b MoJieKy/isspHO-KuHeTHuYeckor Teopuu (MKT) cTpoenus BeljecTBa?

2. HaszoBute ocHOBHbIe 110/10)keHrst MKT.

3. [IpuBeauTe TmipUMepbl (U3NUECKUX SIBE€HUW, KOTOpPble SIB/SIOTCSI KOCBEHHBIM
[l0Ka3aTe/IbCTBOM CYLL[eCTBOBAHUS aTOMOB U MOJIEKY/I.

4. Kakue »skcriepumeHTanbHbld (DaKThl TOATBEP)KJAIOT CYIeCTBOBAHUE MOJIEKYT
(aToMOB)

5. [IpyBenuTe CpaBHEHUS, MTO3BOJISIOIIME MPeICTaBUTh, HACKOJIBKO MOJIEKYJIbI (ATOMBI)
Mavibl.

6. [IpuBeuTe CpaBHEHHS, MMO3BOJISIIOLLIKE MPEICTAaBUTh ,HACKOJILKO MOJIEKYJIbI (aTOMBI)
MHOTOUYKCJIEHHBI.

7. [aviTe onpeziesieHUe KOMYECTBA BellleCTBa.

8. KakoBa efivHMIla Ko/tMuecTBa BemjectBa B CU?

9. CdopmynvpyiiTe onpe/iesieHde MOCTOSSHHOW ABorazpo. Yemy oHa paBHa?

10. TTouemy nocTosiHHasi ABOTa/Ipo OJMHAKOBa [/ /IF060ro BeljecTBa?

11.  [auiTe onpejeneHre MOISIPHOM Macchl. KakoBa ee eguHuLa B cucteme CU?

12.  Kak cBs3aHbI MOJISIpHAsi U OTHOCUTeJIbHAsi MOJIeKYJ/IApHasi MacChbl?

13.  TlpuBeguTe mpumepsl GH3UUECKUX SBIEHUM, KOTOPbIE SIBJISIFOTCS 10Ka3aTebCTBOM
JBIDKEHUST MOJIEKY/T.

14.  [aiite ornpefeneHvie qud@ys3un.

15. TlpuBenuTe mpumepbl NpuMeHeHUs AU(dy3nr B IPUPO/ie, TEXHUKE, U KU3HU
yesioBeKa

16.  TlpuBenuTe mpumepsl hH3UUECKUX SIBIEHUM, KOTOPbIE SIBJISIIOTCS /10Ka3aTebCTBOM
B3aMMO/I€HCTBUSI MOJIEKY/I.

17.  KakoBa npupo/ia MeXXM0JIeKy/ISIPHOTO B3auMoziencTBUs? Ha KaKhX pacCTOsSTHUSIX
TIPOSIBJISIFOTCS 3TU CUJIBI?

18. Ha3zoBuTe OCHOBHBIE arperaTHble COCTOSIHUSA BeljecTBa. Kakue n3meHeHus
TIPOMCXO/IAT B Bell[eCTBe MPpU (Pa30BbIX Mepexoiax?

19. Kak ABWXYTCSA MOJIeKY/Ibl ra3a?

20. [lauTe oripeje/ieHUs WeabHOIO rasa.

21. Tlpu Kakux yCIOBUSX peasbHbIe Ta3bl BeAyT cebst ofo0HO uaeasbHOMY Ta3y?

22. Ha3zoBure (pusnyeckre BeJIMUMHbBI, KOTOPbIE SIB/SIFOTCS MUKPOCKOMUUECKUMU
rapaMeTpaMy UZieasbHOrO rasa.

23. Ha3zoBure (husnyeckre BeJIMUMHbBI, KOTOPbIE SIBSIFOTCS MaKPOCKOMUUeCKUMU
riapameTpaMy UZieajqbHOro rasa.

24. B yem npuuMHa JaBjeHus rasa?

KonTpompyemsble komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.; JIP2,
JIP4, JIP23, JIP30

Kputepuu oLieHKu:



Gk =

OTtmeTKa «5»

TOJIHO PACKPBITO COJEep>KaHWe MaTeprasa

YETKO U TIPaBUJIBHO JlaHbl OMpejie/ieHus1 U PacKpbITO COJiep>KaHUe TOHSITUH, BEPHO
VICTI0/Tb30BaHbl HAYUHbIE TEPMUHBI

IJIs I0Ka3aTe/IbCTBA MCITOb30BaHbl pa3/IMUHble YMEeHUs], BHIBOJbI M3 HaOJIIO/IeHUH,
OMBITOB

OTBET CaMOCTOSITe/TbHBIN, UCII0/Ib30BaHbl paHee PUOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepyKaHre MaTepuasa
B OCHOBHOM IMPaBWIbHO [laHbl OMpe/leJIeHUs] TOHSTUHA Y WCIO/b30BaHbl HayuHbIe
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

oripefieJieHUs] TIOHSATUM HeTOMHbIe, [OMYyIlleHbl He3HauuTe/ibHble HapylleHu!s
T0C/IeIOBaTeTbHOCTH HW3J/I0’KeHHsI, HeOOJIbIIIe HETOYHOCTH TPH KCII0/Ib30BAaHUU
HayUYHBIX TEDMHUHOB WK B BBIBOZIAX U 0000ITIeHUSIX

NpaBWIbHbIE M UYeTKWEe OTBeThl Ha BOMPOCHI YTOUYHSIIOILErO XapakTepa (MO3WLUS
TTIOHMMAFOIIUH)

OTtmeTKa «3»

YCBOEHO OCHOBHOE CO/lepyKaHue yueOHOro MaTepuasa, HO U3/10)keHO hparMeHTapHO,
He BCer/ia rocaei0BaTe/IbHO

orpe/ie/ieHUs IOHSITUN HeJJOCTaTOYHO UeTKHe

He UCMO/b30BaHbl B KauecTBe JOKa3aTe/lbCTBAa BbIBOAbI U 00001jeHUsT U3
HabJTI0JeHNMH, OTTyIIeHbI OIIMOKY TIPU UX U3/I0KEeHUH

JIOTTyIIleHbl OIMMOKM W HETOYHOCTH B HCII0/Ib30BaHHWK HAyUHOM TepMUHOJIOTHH,
orpejie/ieHHe MOHITUM

NpaBWIbHbIe Y YEeTKWe OTBeThl Ha BOIPOCHI HABOASIIET0 M KOHKPETU3HUPYIOIEro
xapakTepa (Mo3uLys KPUTHK)

OtmeTKa «2»

OCHOBHOE€ Cojiep>KaHre yueOHOro MaTeprasa He PaCKphITO

He JJaHbI OTBETHI Ha BOITPOCHI HABO/AIIETr0 U KOHKPETU3HPYIOIIETr0 XapakTepa
JOTyIeHbl TpyOble OIIMOKW B OIpeAe/eHUuH TIOHATUM, TP HCIOJb30BaHUH
TePMUHOJIOT WM.

3ajjaHuA 1A CaMOCTOATe/TbHOH padoThl (CP)

Temnbl 3cce (pedeparoB, JOK/I1aJ0B, COOOIEHHIA)

BpoyHOBCKOe BMKeHue.

CWIbl M S3HEPTUsS] MeXXMOJIEKY/ISIPHOTO B3aUMO/eHCTBUSI.
Crpoenue ra3000pa3sHbIX, )KUJKUX U TBEPABIX TeJl.

W eanbHbIN Tas.

[aBeHue rasa.



6
7
8.
9.

OcCHOBHOe ypaBHEeHHE MOJIEKY/ISIPHO-KUHEeTHYeCKOU TeOpHH ra30B.

. Temriepatypa u ee u3mepeHue.

AOBCO/MOTHBIN HY/Ib TEMITEPaTyPhI.
TepMoauHaMHueCKas 1IKaia TeMreparyphl.
10.CKOpOCTH ABUXKEHUSI MOJIEKYJT U UX U3MEpPEHHE.
11./30mpoLiecchl ¥ UX rpa(uKy.

12.T'a30BbIe 3aKOHBI.

13.YpaBHeHUue COCTOSIHUSA H/lealbHOIO rasa.
14.MoJisipHasi ra3oBasi [IOCTOSIHHA.

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

Kputepuu ouieHKH:
OTtMmeTKa «5»

TOJIHO PACKPBITO COJEep>KaHWe MaTeprasa

YETKO U TIPaBUJILHO JiaHbl OMpejie/ieHus1 U PacKPhITO COJiep>KaHUe TIOHSITUH, BEPHO
WCIT0J/Ib30BaHbl HAyUHble TEPMUHBI

JUIs I0Ka3aTe/IbCTBA MCITOMb30BaHbl pa3/IMUHble YMEHUs], BbIBOJbI W3 HaOJIIO/IeHUH,
OTBbITOB

OTBET CaMOCTOSITe/IbHBIN, UCIT0/Ib30BaHbI paHee MpHUoOpeTeHHbIe 3HAHMUS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasia

B OCHOBHOM IPaBWIbHO [laHbl OMpe/leJieHUs] TIOHSTHUMA W WCIIO0/b30BaHbl HayuHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIN

ompefieJieHUs] TIOHATUM HETOJIHbIe, [AOMYI[eHbl He3HauuTe/bHble HapyLIeH!s
T0C/ie/JOBaTeIbHOCTA M3J/I0’KeHUs, HeOoJiblliie HEeTOUYHOCTH TP UCIO/b30BaHUU
HayUHbIX TEPMHUHOB W/IM B BbIBO/IaX M 000011[eHHsX

NpaBWIbHbIe M UeTKUEe OTBeThl Ha BOIMPOCHI YTOUHSIOIEro XapakTepa (MO3ULUS
TTIOHUMaIOIIUH )

OTtmeTKa «3»

YCBOEHO OCHOBHOE COZiep>KaHue yueOHOro Marepuasa, HO U3/I0KeHO parMeHTapHO,
He BCer/ia Mocae0BaTe/IbHO

orpe/ie/ieHUs IOHSITHUN HeJJOCTaTOYHO UeTKue

He UCTO/b30BaHbl B KauecTBe [OKa3aTe/lbCTBAa BbIBOAbI U 0000ijeHUsT U3
HabJTI0IeHNM, JOTTYITeHbI OITMOKY ITPU X U3/I0KEHUU

JIOTTyIIIeHbl OIMMOKM W HETOYHOCTH B HCII0/Ib30BaHHWK HAyUHOM TEepMUHOJIOTHH,
orpe/ie/ieHHe MMOHITUM

NpaBWIbHbIe Y YeTKWe OTBeThl Ha BOIPOCHI HABOASIIEr0 M KOHKPETU3HUPYIOIEro
xapakTepa (Mo3ULys KPUTHK)

OTtmeTKa «2»



® OCHOBHOE COjlep)KaHre yueOHOro MaTeprasa He PacKpbITO

® He /IaHbl OTBETHI HAa BOMPOCHI HABO/SILLIET0 U KOHKPETU3UPYIOLLEro Xapakrepa

e fomyleHbl TrpyOble OMMOKU B ONpeJe/ieHWd TIOHATHM, TPH HKCII0/Ib30BaHUN
TePMUHOJIOTUM.

JIabopaTopHbIie padoThI

JIaboparopHasi padora Ne 1
H3yueHue u300apHoro npoiecca (onbITHasA MpoBepka 3akoHa I'eit-/Troccaka, boiis -
Mapmuortra)

Ilesb padoThI: SKCTIepUMeHTaTbHBIM TTyTeM TIPOBEPUTH BEPHOCTD 3aKoHa I eii-
JTroccaka (foKka3aTh MOCTOSIHCTBO OTHoIeHus: V/T ijisi ;aHHOM Macchl Ta3a).

OoopyaoBanuna: BupTtyanbHast maboparopust «VccnemoBanue 1300apHOro Tpoijecca
B ra3ax»
- http://efizika.ru/html15/18/index.html.

YcraHoBKa MozenvpyeTnaabopaTopHyio paboTy «IIpoBepka 3akoHa HW300apHOTO
riporjecca ['eit-JIroccaka».

Kparkas Teopus

B 1802 roay, dpaniy3ckuii yuenbiii XKo3ed JIyu IMefi-JIroccak omy0/MKOBa/ 3aKOH
oTpe/ie/ISIFOIINI 3aBUCUMOCTh 00bEMa ras3a oT TemriepaTyphl NIPY MOCTOSTHHOM [laB/IeHUU U
Heu3MeHHOW wmacce. V300apHbiii TpoliecC - 3TO TIPOLECC TMPU KOTOPOM H3MeHsIeTCs
COCTOSIHME TepMOJMHAMUUeCKOM CUCTEeMbI TIPU TTIOCTOSTHHOM JjaBjieHUH. Ecu nepeBoguTh C
IpPeueckoro TO JOC/JIOBHO TOJy4YaeTcsi: iS0S — paBHbIM U baros — TsbkecTb, BeC. CTeK/ISIHHbIN
COCYJl 3arlOJIHeH OmpeieJieHHbIM ra30M, W 3TOT COCYZ, TIPUCOeAWHEH K MPOJO0JrOBaTOU
CTeK/ISTHHOM TpyOKe. Karuiell pTyTH 3aKkyriopeH ra3 B 3Toi TpybOke. B cieqcTBum TOTO, UTO
TpyOKa HaXOAWTCS B TOPU30HTAJbHOM DAacCIOIOKeHWH, [aBjieHre B COCyjle TTOCTOSHHO
oCTaéTcs paBHBIM atmocdepHomy. Temmeparypa rasa yeeanumBaercs or 0 go 100°C.
YBUzieTh uU3MeHeHHe 00BEMAa MOXKHO TIpU TIOMOIIM KarelbKu PTYTH, KOTopas Oyzer
repeMeIaThCsl TI0 CTeHKe CTeK/IssHHOW TpyOku. I'eli- Jltoccak u3mepsyi 00BEM Ta3a B
uHTtepsae temreparyp ot 0 go 100°C. Mccmenys pasivuHble rasbl OH MOAYYMI I HUX
C/lefyrollye 3HaueHusl TeMIiepaTypHoro Koagduienta o0bémMHoro pacimpenusi o = (V —
Vo) Vo t:

Tabwiia 2.1. TemnepatypHbii K03dduimeHT 06eMHOTO pacIIUpeHus Fa30B

las TemnepartypHbIil Ko3(hpuieHT 06b8MHOro pacimpenus, 1/°C
Bo3gyx 0,003671
Bopopop 0,003661
OKMCh a30Ta 0,003720
[uran 0,003877
CO2 0,003710
CO 0,003669
S O 0,003903



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

[TonyuuB Takue faHHbIe, ['eii-JItoccak caenan cieyrolire BbIBO/bI:

a) TIpM OJJMHAKOBOM TIOBBIIIIEHWM TemIepaTypbl, Bce Tra3bl W Mapbl OJWHAKOBO
PacCIIMPSOTCS;

0) A5 Bcex ra3oB yBelnueHHe 00bEéMa B UHTepBasie TeMIiepaTyp OT TeMIepaTyphl TasHUs
JbZIa 10 TeMIIepaTypbl KureHus: Bozbl paBHO 100/26666 nepBoHauanbHOTO 00BEMA.

Takum o6pa3oM, Ha OCHOBaHMM HabsofeHuit ['eit-JItoccak yCTaHOBWI 3aKOH:
OTHOCHUTE/TbHOe U3MeHeHre 00bEéMa rasa JJaHHOW MacChl MPU TTOCTOSTHHOM JaBJIEHWH TIPSIMO
MPONOPLIMOHA/ILHO HW3MeHeHWt0 Temmneparypel t (V. — Vo)/Vo = o-t, toe o -—
TeMIepaTypHbii  Ko3p@uiiieHT  0OBEMHOTO  pacCIIMpeHus,  YKUCJIeHHO  paBHBIM
OTHOCUTETbHOMY HM3MeHeHHI0 00bEéMa ras3a npy W3MeHeHUH ero TemriepaTyphbl Ha 1 rpagyc.
OmnbIT TOKa3bIBaeT, YTO TIPU MaJbiX TJIOTHOCTSX KO3 (HUIeHT 00bEMHOTO paCIIMpeHus
OIMHAKOB /i BCeX ras3oB: o = 1/273 1/°C. C touku 3peruss MKT s1oT hakT 00bsCHSIOTCS
TeM, UTO MOJIEKYJIbI Ta3a HaXO/SATCS B CpeiHEM Ha OOJIBIIIMX PacCTOSIHUSIX APYT OT Jpyra, U
0COOEHHOCTH MEXXMOJEKY/IIPHBIX CWI I pa3/MUHbIX Tra30B B 3THUX YCIOBUSX He
CKa3bIBAIOTCSI. 3aKOH MOXXHO 3arucath B Bujge: V = Vo(1 + at). O0bEM JJaHHOM MacChl rasa
TIpY TIOCTOSTHHOM /IaB/IEHUU MeHSIeTCsl IMHEMHO MPU U3MeHEeHUH TeMITepaTyphl.

Ecmu nposo/mkuTh u300apy B 00/7acTh HU3KWUX TeMIlepaTyp, I/le HM3MepeHHs He
MPOBOJAWINChL, TO TIpsIMasi IlepeceKaeT OCb TemrepaTypbl B TOUKe, COOTBETCTBYHOLEH
00bEéMy, paBHOMY Hy/M0. OfHAaKo, 3TO ellje He 3HAUWUT, UTO 0OBEM Trasza JelCTBUTETHHO
oOpailjaeTcsi B HO/b. BeAb Bce rasbl TPU CHMBHOM OXJIaKJE€HWH TpPEeBpAIllaloTCs B
JKUAKOCTU, a K >KUJKOCTSIM HHU 3aKOH bounss — Mapuotra, Hu 3akoH ['eli-JTroccaka He
npuMeHUMbl. PeasibHble Tra3bl TIOAUMHSIIOTCSI OCHOBHBIM Ta30BbIM 3aKOHaM JIUIIb
NIPUOIPKEHHO W TEM MeHee TOUHO, UeM OoJibliiie TIJIOTHOCTD ra3a U HKe ero TeMIiepaTypa.
["a3, KOTOPBIM B TOUHOCTH MOJUUHSIETCS Ta30BbIM 3aKOHaM, Ha3bIBalOT UealbHbIM.

B MoOneKynsipHO-KMHETUUEeCKOM TeOpUM MOJe/b «Ulea/bHbId ra3» YIOB/IeTBOPSET
CJIeYIOIIM TPeOOBaHUSIM:

1. 0OBEM Bcex MOJIeKYJI Ta3a MHOTO MeHbIlle 06bEMa cocya;
2. CWJIBbI TIPUTSDKEHUST MeXXTy MOJIeKy/1laMU MaJjibl, U UMU TIpeHeOperator;
3. MOJeKyJbl B3aUMO/IeMCTBYIOT TOIBKO MPU COyJapeHuu (yJap yrpyrui), mpu 3TOM

JleMCTBYIOT CUJ/IbI OTTa/IKUBaHKS;

BpeMsi CTOJIKHOBEHUSI MHOTO MEHbIIIe BPEMEHU MEXAY CTOJKHOBeHUsiMU. TOT (pakT, 4To

YMCIEHHOEe 3HaueHWe TeMIIepaTypHOro KoadpduimeHTa 006BEMHOTO
pacuIMpeHusi B TMpeJe/bHOM C/ydae MasbIX IUIOTHOCTEM OJWHAKOBO [Ji1 BCEX Tras3oB,
TI03BOJIsSIeT YCTAHOBUTh TeMITePAaTYPHYIO LKAy, He 3aBUCSIIYI0 OT BeleCTBa, — U/eaJbHYI0
ra3oBYIO LIKajly TeMIiepaTyp.

B3gB 3a ocHOBy wmiKany llenbcus, MOKHO oOmpeJenuTb TeMIlepaTypy U3
cootHomienus: t = (V — Vo)/Vo, tme V — 00wbéMm rasa npu 0°C, a V — ero o0béM mpu
Temriepatrype t. Tak OCYyLUeCTB/sIeTCSl OIpefe/ieHue TeMIepaTypbl, He 3aBUCSIIEee OT
BellleCTBa TeEPMOMeTpa.

[IpenenbHy0 TemriepaTypy, TpPU KOTOpOW OO0BEM UAeasbHOTO Ta3a CTAaHOBUTCS
pPaBHBIM HYJ/I0, TIPUHHAMAIOT 3a abCOMIOTHBIA HyJ/b TemriepaTypbl. Halifigm 3HaueHue
abcomoTHOTO HYJIA 110 1iKasie Lenbcus. [TpupaBHUBas 00bEM V K HY/IO ¥ YUHTBIBasI, UTO X
= 1/273 1/°C, moayuum: 0 = Vo(1 + 1/273-t). U monyuaem, uTo abCOMOTHBIA HYJIb
TeMIlepaTyphl paBeH: t = — 273°C. D10 Ipejie/ibHasi, caMas HA3Kasi TeMIrieparypa B IpUpoje,
Ta «HauOOJIbIIAsE UM TIOC/Ie[HSSI CTelleHb XO0JI0/ia», CYIleCTBOBaHHEe KOTOPOU TpezcKasal



JIOMOHOCOB.

Takoli yuéHbIi Kak YwibsM KenbBUH W3 AHI/IMM, BBE/NT abCOMIOTHYIO IIKamy
Temriepatyp. HyseBas TemriepaTypa mo I1ikarne KenbBuMHa paBHa aOCO/IFOTHOMY HYJIHO, a
e[MHMLIA TeMIlepaTypbl MO 3TOM LIKajge - rpagycy Io wmkane llenbcus, uU3 3a 3TOro
abcomroTHas Temriepatypa T CBsi3aHa C TemriepaTypoii 1o mikasne Lenscus dopmynoii: T = t
+ 273°C, nmpuuém 1°C = 1 K. EM MOCMOTpPeTh C TOYKH 3PEHUS MOJIEKYJ/ISPHO -
KUHETUUYECKOW Teopuu, TO mnomnyuaercs, uro T = 0 K, u TernioBoe [ABWXeHHE MOJEKYJ
rpeKpalaeTcs.

C nomompto mkaasl KenbBrHa, 3akoH ['eli-JIroccaka MOXXHO 3amucaTh MpOILe:

1+oa-t=1+1/273(T-273)=a-T, torga V="V,-a-T.

OO6BbéM rasa /JaHHOM MacChl MPH TMOCTOSSHHOM [aBJeHUH TPSMO TPOTOpLIMOHa/eH
abCOTIFOTHOM Temreparype.

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

Vl/ V, = T1/ T>.

Tabnwiia 2.2. XapakTepuCTHUKH W300apHOTo NpoLecca

[TocTosIHHBIM Hassanue CBA3b MeX1y OOmbsicHeHHE CBSI3U MEXY
rnapameTp M3omnporecca pyTUMU rapamMeTpamMu C TOUKH 3peHHs
rapamMeTpamu MKT
P = const ipu m= |1306apHbiii poriecc [V / T = const; Vi [PoCT TemriepaTypbl 03HauaeT
cost. (3akoH I'eli-JTtoccaka,|/T; = V,/ Tp; V1 / [yBenvueHUe cpefjHeld KHHeTUUeCKOH
1802 rop). Vo =T,/ To. SHEPIr'UM TEeIJIOBOTO [BUKEHUS

MoJ1eKyJ1 ra3a. UToObl Mo jep>KuBaTh
naBjieHHe TTIOCTOSSHHBIM, He00XOMMO
He 0MYCTUTb YBeJWYeHUs uncia

y/1apOB O eIMHUITY TUIOLA/N
MOBEPXHOCTH CTEHKU

p(V) p(T) V(T)

H20DapHELT

—

P = const,

V

T 1 i T — .‘—p

H20XOpHEI

V T P

V = const, I T

P .
— =const | 0
T “ ' =

T < Ts Vi< ¥z P1< P2

HSOTEP).[H‘!ECK}I;I

T = const,

PV =const

) 0| ]




Xop padoThI

3anycTUTh BUPTYyaabHbIN cTeH[ - http://efizika.ru/html5/18/index.html

YcraHoBUTH Hauva/ibHbIE TTapaMeTphl rasa: JaBjeHue Py, TeMmreparypy to

1 06beM V.

BribpaTh A/ WccieoBaHUsS Ta3 U3 TISITH BO3MOJKHBIX: BO3/yX, alleTW/IeH, MeTaH,

aproH, YrJeKUCIIbIN ras.

Haskatb Ha KHOTIKY «[lyCk» [/151 Hauana HarpeBaHuWs rasa.

[Ipy mOCTW)KeHUM KpaTHBIX TemrepaTyp WM [aB/AeHWW OCTaHaB/IWBaTb HAarpeB

KHOMKOM «Ilay3a».

7. CHSTb TIOKa3aHWs yCTaHOBUBILIETrocsi obvema rasa V; u Temriepatypel ¢ U HaWTH
oTtHo1eHue V; /T;.

8. IlpomomxuTh HarpeB, HakaB Ha KHOMKY «I1yck».

9. BHOBB 0CTaHaB/IMBaTh HarpeB KHOMKOU «[lay3a».

10.3anmcatb 3HaueHUsi KOHeuyHOro oObema V; Tipu yBeIUUeHHH
Temriepartypsl! 1.

11.Haiitu otHomenust V; /T; u ybeguTbCd B HMX TIPUMEPHOM paBEeHCTBe, T.e. B
CripaBelyIMBOCTU 3aKoHa ['eli-JTroccaka.

12.0mpezenuTh OL|eHKY abCOFOTHOM Y OTHOCHUTEbHOM TIOTPelHOCTel U3MepeHws.

13.JaHHbIe UCCIeOBaHUS 3aHECTU B TaOJIHUILy.

LN

o U

Ne [T M, m, HauvanbHble mokaszarenu KoHeuHsble roka3zaTenu Vil | Vol | AV | &VI
s a3 | xr/ KT Tj, To, 1), ),
o/ MOJTb (mac | v | MUK | 9
n (mMomsp | ca K K
Hasi rasa
Macca) | )
Po, Vo, t0, °C To, K Pj, kIla | Vij, ti, °C Ti, K
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CdopmynupoBaTh BBIBO/BI.

KoHTpo/ibHBbIe BONIPOCHI

1. 3anuiuvTe OCHOBHBIe TIpUOOPHl U 060pyAOBaHHe HeobXoJUMbIe TSI

TIPOBe/IeHNs JaHHOW PabOoTHhI.

Pacckasatb B ueM cocToMT 3aKoH ['eii-JIroccaka.

B uem oT/ure n1306apHOTo TpoLiecca OT JPYrUX U30MPOLeCCOB.

Kakum TpeOOBaHUSIM Y/IOBJIETBOPSIET MOJe/ib  «H/leaJlbHOTO» Ta3a B

MOJIEKY/ISIPHO - KHHETUUEeCKOU TeOPHH.

5. Kro BBen abcosmoTHYIO I1Kany Temrieparyp? UeMm 3Ta IiKajia OT/IMYAeTCs OT IIKasibl
o Llenbcum.

6. V3 yero COCTOWT 3KCriepMMeHTa/bHasi YCTaHOBKA JaHHOW JlabopaTOpHOU paboThI?
OnuiliMTe NpefjHa3HaUeHHe Ka)KOro 13 HUX.

7. 3anuiinmuTe OCHOBHBbIe TIpPUOOpBHI UM 000py/J0BaHWe, HEOOXOAUMBIE /s TIPOBeJeHUs
JaHHOM paboTHI.

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

Kputepuu oLieHKu:

— OneHka «5» CTaBUTBCS, €C/M YYall[UHCS BBINONHSAET paboTy B MOJAHOM 00BeMe C
cobmojeHeM HeoOXOJUMOM T10C/IeI0BaTe/IbHOCTH ITPOBE/IEHUs] OMBITOB M H3MEpeHUi;
CaMOCTOSITeJTbHOM pallMOHA/IbHO MOHTHpPYeT HeoOXoAuMmble 000py/OBaHHe; BCE OIIbITHI
MPOBOAUT B YCAOBUSAX U peXHMaX, 00ecreurBaioIIdX ITOydeHWe TIPABWIbHBIX
pe3y/IbTaTOB M BBIBOJIOB; COO/FOZlaeT TpeOOBaHMs MpaBU/ 0€30MacHOCTH TPyZa; B OTUETe
MPaBWILHO M aKKYPaTHO BBITTO/THSET BCe 3alMCH, TAaO/ULbI, pUCYHKH, UE€PTeXH, TpadHKH,
BBIUMIC/IEHVST; TIPABU/IbHO BBITTOTHSIET aHaA/IU3 ITOTPEIITHOCTEMH.

— OrieHKa «4» CTaBHUTCs, €C/TM BBITTOJIHEHBI TPEOOBAHUS K OLIEHKU «5», HO OBLTH TOMYIIE€HbI
[IBa-TpU HejloueTa, He OoJiee 0fHOM Herpyboli OIMOKY U OHOTO HejoueTa.

— OrjeHKa «3» CTaBUTCS, ec/iv paboTa BHITIOJTHEHA HE TI0JTHOCTBIO, HO 00beM BBITTOJIHEHHOM
YaCTH TaKOB, IT03BOJISIET ITOYUYWThL TPaBUJIbHBIE Pe3y/bTaThl W BBIBOJBL: €C/IM B X0
ITPOBe/IeHNs OTTbITa ¥ U3MEPEeHUH ObUT JOMYIIeHbI OIITHMOKH.

— OrjeHKa «2» CTAaBUTCS, €C/IM paboTa BBIITOJHEHA He TOJHOCTBI0O U 00beM BBITIOJTHEHHOM
yacTH pabOT He II03BOJISAT Cle/laTh MPAaBWIbLHBIX BHIBOZIOB: €CJIH, OITBITHI, W3MEPEHHS,
BBIUMC/IEHUs, HAOMIOZeHNUS TIPOM3BOAUIHNCH HETIPaBUIBHO.

Tema 2.2. OCHOBBI TEPMOAUHAMMUKH
Y cTHbIM onipoc (Y O)

Kakue siBrieHust Ha3bIBalOT TeIIOBLIMU? [IprBejviTe pUMepsl.

B yem cyTh CTaTHCTHYECKOTO TT0/IX0/[a K 00BSICHEHUIO TEIJIOBBIX SIBJIEHUI?

Uro vW3yyaeT  TepMOJVHaMUKa? [TouemMy  TepMOAWHAMWKA  SIBJISIETCS
MakKpOCKOITUYECKON Teopren?

HaviTe oripejeneHve BHYTPEHHEM 5SHePruM Tejla B TepMoJuWHaMuKe. Kakum
CUMBOJIOM OHa o0o3HauaeTcsi? KakoBa eé equnuiia B CU?

KakuM MakpoCKONMMYEeCKMM TlapaMeTpPOM OMpeessieTCsl BHYTPEHHSII SHeprus
W/lea/ibHOrO rasa?

Kakue crioco6nl M3MeHeHHsI BHYTPeHHeM 3HepruM Bbl 3HaeTe? [IpuBeanTe IPHUMEPBI.

Yro Takoe TeryiooOMeH? Ha3oBuTte BU/IbI TersioobMeHa. [IprBeuTe mpruMepsl.

HaiiTe ormpefesieHre KOJMYeCTBAa TeIyIOThbl. KakvM CHMBOJIOM 0003HAuarOT 3Ty
¢du3nueckyro BenurHy? KakoBa eé enqunuiia B CU?

3anuinTe ¢GopMyay s pacyeTa KOJIWYeCTBAa TeIUIOTHl, KOTOpoe HeoOX0AnMo
riepeZiaThb Tejly MIPU ero HarpeBaHuu, Wik KOTOPOe BBIZE/SeTCs TIPU OXJIaXKAeHHUU Tesla.

[aute onpefeneHue yze/lbHOM TeIJIOEMKOCTH BelljecTBa. KakoB eé ¢u3nueckuit
CMBICJT?



11. MaiiTe ompejeneHle TeIJIOEMKOCTH Tena. KakuM CHUMBOJOM 00603HauarOT 3Ty
¢u3nueckyro BennurHy? KakoBa eé enqunuiia B CU? KakoB eé (pu3nueckuii CMbIC/?

12. KaknuMy MakpOCKOTTMUeCKHMHU TlapaMeTpaMM oripeiesisieTcst pabora ra3a? Kakyro 1o
3HaKy paboTy coBepilaeT ra3 NPy pacIIMpeHun? TIPH COKATUH ?

13. 3armmirTe hopmyJTy /s pacueta paboThl ra3a Mpy W300apHOM TIpoLiecce.

14. Kakoii reoMerpuueckuii CMbICII pabOThl, COBepIlIaeMOW Tra3oM TIpU JitoOoOM
TepMOJMHaMUUECKOM Tporiecce?

15. CdopmynupyiiTe 1 3anMILINATe TePBbI 3aKOH TePMOIMHAMUKMU.

16. [aiite onpefiesieHre afiiabaTHOTO TIpoIjecca.

17. 3a cueT KakoM 3HEpruy coBepiaeTcs pabora mpu aawabatHoM mporecce? Kak
H3MeHSIeTCs TemMriepaTypa rasa IpH ajiabaTHOM pacIIMpeHUH? a[iabaTHOM CoKaTHH?

18. HaviTe onpeesneHye TeNI0BOW MallivHbl. Ha3oBUTe eé 0OCHOBHBIE 37ieMeHThl. KakoBO
Ha3HaueHue KaXkKJoro u3 HUx?

19. KakoB npuHIMMa JieficTBUs J1t000H TeroBol MallluHbI?

20. Kakoi nporecc Ha3bIBaeTCsl 3aMKHYThIM?

21. 3anuimmTe dhopmynay Ams pacdeta KIT/] TeryioBol MallivHBbI.

22. [Touemy KII] TeroBor maivHbl Bcerga MeHblie 100 %? Kak MOXXHO yBeIMUMTH
KII/I TenioBoM MalvHbI?

23. [Havite orpenenenHue X0J0AWIbHOU MalHbl. Ha3oBUTe e€ OCHOBHBIE UaCTH.

24, KakoB npyHLMI JeHlCTBUS XOJO0AUIbHOW MalllMiHbI?

25. 3anuiirTe HOpPMYJIbI [/Is1 pacueTa XO0JI0JUIbHOr0 KO3 duliieHTa 1 MaKCUMa/IbHOT'O

XOMOAWIBHOTO KO3 dUIMeHTa XOIOAWIbHON MaIluHbl. MOXKeT /M XOJIOAW/bHBIN
K03 uriieHT ObITH HGosbite 100 %?
26. Kakoii riporjecc Ha3biBatOT HeobpatuMbiM? OBpaTUMbIM?

Kontpompyemsble komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2,
JIP4, JTP23, JIP30

Kputepuu oLieHKU:
OtmeTKa «5»
® TI0JTHO PacKpbITO COZIep’KaHue MaTepuasa
® YeTKO W MPAaBWU/ILHO /laHbl OMpejieJieHUs] U PaCKpbITO COjiep>kKaHre TIOHSITUM, BEpHO
HCII0/Tb30BaHbl HAyUHbIe TePMHUHBI
e 75 JJOKa3aTe/bCTBAa MCIIO/Mb30BaHbI PAa3/IMUHbIe YMEHHs, BbIBOZABI U3 HaOMIO/IeHNUH,
OITLITOB
® OTBET CaMOCTOSITe/IbHBIN, UCTI0/Tb30BaHbl PaHee TTPHUOOpeTeHHbIe 3HAHUS.

OtmeTKa «4»
® DACKpBITO OCHOBHOE COJlep)KaHue MaTepuasia
® B OCHOBHOM IMpPaBW/IbHO [laHbl OMpeJe/ieHUs] TIOHSATUMA W WCIO/b30BaHbl HayuHbIe
TePMUHBI.
® OTBET CaMOCTOSITe/ILHBIN



oripe/ie/ieHUs] TIOHSTHM  HeToJIHble, [IOMNYyIlleHbl He3HauuTe/bHble HapyIleHus
T0C/IeJOBAaTeTbHOCTA HW3J/IOKeHUs], HeOoJblliie HETOUYHOCTH TIPH MCIIO/Ib30BaHUU
HayUYHBbIX TEPMUHOB W/IM B BBIBOJIaX M 0000II[eHUIX

IIPaBU/IbHBIE M UETKHEe OTBETbl Ha BOIMPOCHI YTOUHSIOIIETO XapakTepa (TIO3HUIUs
TIOHUMaAIOIIUH).

OTtmeTKa «3»

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

orpe/iesieHUs] MOHATUM HeJJOCTaTOYHO YeTKHe

He UCTO/b30BaHbl B KauecTBe [lOKa3aTe/lbCTBAa BLIBOAbI W 0000i[eHUs U3
HaOJTIOIeHUH, JIOTTYIIeHbI OIITMOKY TTPU UX U3/I0KEHUH

JIOTTyIIIeHbl OIMMOKKM W HETOYHOCTH B HCII0/Ib30BaHWM HAyUYHOM TEepMHHOJIOTHH,
onpeziesieHre MOHSITHUU

NpaBU/IbHbIe YW UYeTKHEe OTBeThbl Ha BOIPOChI HABOASILEr0 W KOHKDPETHU3UPYIOLLEro
xapakTtepa (TOo3ULMsI KPUTHK)

OTtmeTKa «2»

OCHOBHOE€ CO/lep>KaHre yueOHOro MaTeprasa He PacKpbITO

He JaHbl OTBEThI HAa BOMIPOCHI HABOASILEr0 U KOHKPETU3HPYIOILEro Xapakrepa
JoTyIleHbl TpyOble OLIMOKKM B OIpefe/ieHUH TIOHATUM, TP HCTIOJb30BaHUHU
TePMUHOJIOTUM.

3ajaHus /1A CaMOCTOsATe/NbHOM padoThl (CP)

Temnbl 3cce (pedpepaToB, JOK/I1aJ0B, COOOIIeHHIA)

LCoON RN

BHyTpeHHss1 3Heprusi CUCTEMBI.
BHyTpeHHsIs1 3Heprus WaeaabHOro rasa.
Pabora u Teryiota Kak (hOpMBI TTepeiaurd SHEPTHH.
TerioeMKOCTb.

Y neyibHast TeIr/I0EMKOCTb.

KonunuecTBO TerioThl.

YpaBHeHue TeryioBoro 6amaHca.
[TepBoe Haua/i0 TePMOJVHAMUKMU.

. AjiabaTHbI mporiecc.

10 [TpyHLMN 1eUCTBYS TEIJIOBOM MallIVHBI.
11.KII/] TerioBoro guraress.

12.BTopoe Hauasio TepMOJUHAMUKH.
13.Xo/10iu/IbHBIE MAIIIVHBI.

14. TeruyioBble ABUTATEIIN.

15.0OxpaHa npupopl.

Kontpompyemsble kommnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2,
JIP4, JIP23, JTP30




Kputepuu ouieHKH:
OTtmeTKa «5»

TOJIHO PACKPBITO COJEep>KaHUe MaTeprasa

YETKO U TIPaBU/ILHO JiaHbl OMpejie/ieHus1 U PacKphITO COJiep>KaHUe TIOHSITUH, BEPHO
WCIT0J/Ib30BaHbl HAyUHble TEPMUHBI

JUIs I0Ka3aTe/IbCTBA MCITOb30BaHbl pa3/IMUHble YMEHUs], BbIBOJbI W3 HaOJIIO/IeHUH,
OTBbITOB

OTBET CaMOCTOSITe/IbHBIN, UCI0/Ib30BaHbI paHee NMpHUoOpeTeHHbIe 3HAHMUSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasia

B OCHOBHOM IPaBWIbHO [laHbl OMpe/leJieHUs] TIOHSTUM Y WCIIO0/b30BaHbl HayuHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIN

omnpefieJieHUs] TIOHATUM HETOJIHble, [AOMYL[eHbl He3HAauuTe/bHble HapyLIeH!s
1oC/ie/JOBaTeIbHOCTA HM3J/I0’KeHUs], HeOoJiblliie HEeTOUYHOCTH TP UCIO/b30BaHUU
HayUHbIX TEPMHUHOB W/M B BbIBO/IaX M 000011[eHHsX

NpaBWIbHble M UeTKUEe OTBeThl Ha BOIMPOCHI YTOUHSIOIEr0 XapakTepa (MO3ULUS
TTIOHUMaIOIIUH )

OTtmeTKa «3»

YCBOEHO OCHOBHO€ COZiep>KaHue yueOHOro Matepuasa, HO U3/I0KeHO parMeHTapHO,
He BCer/ia rocae0BaTe/IbHO

orpe/ie/ieHUs IOHSITHUN HeJJOCTaTOYHO UeTKue

He UCTO/b30BaHbl B KauecTBe [OKa3aTe/lbCTBAa BbIBOAbI W 0000ijeHUsT U3
HabJTI0IeHNM, JOTYIIeHbI OITMOKY MPU X U3/I0KEHUU

JIOTTyIIIeHbl OIMMOKM W HETOYHOCTH B HCI0J/Ib30BaHHWK HAyUHOW TEepMUHOJIOTHH,
orpe/ie/ieHHe MMOHITUM

NpaBWIbHbIe Y YeTKWe OTBeThl Ha BOIPOCHI HABOASIIEr0 M KOHKPETU3HUPYIHOIEro
xapakTepa (Mo3ULYst KDUTHK).

OTtmeTKa «2»

OCHOBHOE€ COjiep>KaHre yueOHOro MaTeprasa He PacKphITO;

He IaHbl OTBEThI Ha BOTIPOCHI HABOZSIIEr0 U KOHKPETU3HPYIOIIero Xapakrepa;
JoTyllleHbl TpyOble OLIMOKKM B Ofpefe/eHUuH TIOHATUM, TP MCIOJb30BaHUU
T€PMUHOJIOTUU.

Tema 2.3 ArperaTHblie COCTOSIHMS BellleCTBA U (pa30BbIe nepexobl

Y crabiii onipoc (YO)

W3 yero cocTouT BelLleCcTBO?
Kakyto sHepruto Ha3blBalOT BHYTPEHHEU SHeprueu tena’?



SO NO kAW

OT yero 3aBUCUT BHYTPEHHSISI SHEPrusi Tea?

Kak M0O>KHO U3MeHUTb BHYTPEHHIOIO SHEpPrui0?

B Kakux arperaTHbIX COCTOSIHUSIX MOYKeT HaXOZUThCSl BeIl|eCTBO?

YTo >Xe OT/IMYaeT OJHO arperaTHOe COCTOsTHUE BeLecTBa OT pyroro?

KakoBbl 0c06€HHOCTU MOJIEKY/ISIPHOTO CTPOEHUSI Ta30B, )KUJKOCTel, TBeP/bIX TeJ?
Kako¥ niponjecc Ha3biBaeTcs riaByieHueM? Kpucranisanyen?

Kakou npotiecc Ha3biBaeTcs1 ucnapeHuemM? KoHgeHcaryen?

0. Kak usMeHsieTCqd BHYTPeHHSISI SHEPIUs TP MTepexo/ie U3 OJHOr0 arperaTHOrO COCTOSTHUS

B JIpyroe?

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

Kputepuu ouieHKH:
OTtMmeTKa «5»

TOJIHO PACKPBITO COJEep>KaHWe MaTeprasa

YETKO U TIPaBUJILHO JiaHbl OMpejie/ieHus1 U PacKPhITO COJiep>KaHUe TIOHSITUH, BEPHO
WCIT0J/Ib30BaHbl HAyUHble TEPMUHBI

JUIs I0Ka3aTe/IbCTBA MCITOMb30BaHbl pa3/IMUHble YMEHUs], BbIBOJbI W3 HaOJIIO/IeHUH,
OTBbITOB

OTBET CaMOCTOSITe/IbHBIN, UCIT0/Ib30BaHbI paHee MpHUoOpeTeHHbIe 3HAHMUS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasia

B OCHOBHOM IPaBWIbHO [laHbl OMpe/leJieHUs] TIOHSTHUMA W WCIIO0/b30BaHbl HayuHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIN

ompefieJieHUs] TIOHATUM HETOJIHbIe, [AOMYI[eHbl He3HauuTe/bHble HapyLIeH!s
T0C/ie/JOBaTeIbHOCTA M3J/I0’KeHUs, HeOoJiblliie HEeTOUYHOCTH TP UCIO/b30BaHUU
HayUHbIX TEPMHUHOB W/IM B BbIBO/IaX M 000011[eHHsX

NpaBWIbHbIe M UeTKUEe OTBeThl Ha BOIMPOCHI YTOUHSIOIEro XapakTepa (MO3ULUS
TTIOHUMaIOIIUH )

OTtmeTKa «3»

YCBOEHO OCHOBHOE COZiep>KaHue yueOHOro Marepuasa, HO U3/I0KeHO parMeHTapHO,
He BCer/ia Mocae0BaTe/IbHO

orpe/ie/ieHUs IOHSITHUN HeJJOCTaTOYHO UeTKue

He UCTO/b30BaHbl B KauecTBe [OKa3aTe/lbCTBAa BbIBOAbI U 0000ijeHUsT U3
HabJTI0IeHNM, JOTTYITeHbI OITMOKY ITPU X U3/I0KEHUU

JIOTTyIIIeHbl OIMMOKM W HETOYHOCTH B HCII0/Ib30BaHHWK HAyUHOM TEepMUHOJIOTHH,
orpe/ie/ieHHe MMOHITUM

NpaBWIbHbIe Y YeTKWe OTBeThl Ha BOIPOCHI HABOASIIEr0 M KOHKPETU3HUPYIOIEro
xapakTepa (Mo3ULys KPUTHK)

OTtmeTKa «2»



® OCHOBHOE COjlep)KaHre yueOHOro MaTeprasa He PacKpbITO

® He /IaHbl OTBETHI HAa BOMPOCHI HABO/SILLIET0 U KOHKPETU3UPYIOLLEro Xapakrepa

e fomyleHbl TrpyOble OMMOKU B ONpeJe/ieHWd TIOHATHM, TPH HKCII0/Ib30BaHUN
TePMUHOJIOTUM.

TectupoBanue (T)

1. YKakuTe mapy Bell[eCTB, CKOPOCTb Auddy3rr KOTOPbIX HauOOJIbIIIast MPU MPOUUX
PaBHBIX YCIOBUSIX:

a) napsl 3¢upa 1 BO3AyX

6) pacTBOp MeJHOTO KyIiopoca U BoZa

B) BO/IA U CITUPT

BpoyHOBCKUM /IBM>KEHUEM Ha3bIBaeTC:
a) KOHBEKIIMOHHOe /IB)KEeHUe CJI0eB >KUIKOCTU TIPU ee HarpeBaHWUU
0) XaoTHUeCKoe IBV)KeHHEe TBeP/IbIX YaCTHI] BEIleCTBa, B3BEIIeHHBIX B )KUJKOCTH (WM
rase)
B) YIOPSiZIOU€HHOe /IB>KeHHe TBep/IbIX UaCTHI] BeIlleCTBa, B3BeIlIeHHbIX B )KUAKOCTU (WU
rase)

3. BpoyHOBCKOe ABM)XeHUe YaCTHUL] TTbLIbLBI B BOZIe OObSCHSIETCS:

a) HaJIMYMeM MUTaTe/IbHbIX BeIlleCTB B BOJe

6) cyiecTBOBaHUEM CHJI TIPUTSDKEHUS U OTTA/IKUBAHUS MEXK/[y aTOMaMH B MOJIeKyJ/lax
B) HETIPEPLIBHOCTHIO Y XaOTUYHOCTHIO TETJIOBOTO ABMKEHUSI MOJIEKYJT BOJbI

4. Kakue yacTuLibl HaXOJATCA B y3/1aX pelleTKy MeTauia:
a) MOJI0)KUTEeTbHbIE NOHBI

0) oTpuLiaTe/IbHbIe YaCTHULIbI

B) HEUTPAJ/IbHbIE aTOMBbI

5. B nipotiecce nepexo/ia Bel[eCTBa M3 )XKUJKOI'O0 COCTOSIHUSI B KPUCTa/VIMUECKOe:

a) CyLeCTBEHHO YMEeHbLLIAeTCsl paCCTOSTHUE MeXX/y ero MoJieKy/jaaMmu

0) cyleCTBeHHO yYBeJIMUMBAETCS paCCTOSIHHE MEX/y ero MOJIeKy/IaMU

B) CYLLleCTBEHHO yBe/IMUMBAETCS YIIOPSIA0UEHHOCTh B PACIIO/I0)KEHUH er0 MOJIeKY/T

6. B 3akpbITOM CcOCy/le C CyXUMU CTeHKaMH BO3/[lyX HEMHOT'0 Harpesiv. Kak npu sTom
M3MEHW/IMCh KOHLIEHTPAL[MsI MOJIEKYJT BOJbI U OTHOCUTEJIbHAS BIAXKHOCTH BO3/lyXa B
cocyge:

a) KOHL|eHTpaLsi YMeHbIIN/Iach, @ OTHOCUTE/IbHAs BJIA)KHOCTb YBe/INUW/IaCh
0) KOHIIeHTpal[|s He U3MeHW/Iach, @ OTHOCUTE/TbHAs BJIAXKHOCTh YMEHBIITH/IAaCh
B) KOHLIEHTpAaL1sl yBeJIUUn/Iach, @ OTHOCUTE/IbHAsI BJIa)KHOCTh He U3MEeHU/Iach

7. B 3aKpBITOM COCyJie C CYyXMMH CTEHKaMU TeMIlepaTypa Bo3/yxa HEMHOT'O [TOHHU3W/IACh.
Kak npu 3ToM u3MeHW1aCh KOHLIEHTPALMsl MOJIEKYJT BOZbI U OTHOCHTE/bHAs BJaXKHOCTh



B0O34yXa B COCyne, eC/Ik pOoCa He IMoABU/1dCh:

a) KOHIEHTPAIUA YMEHbIIN/IdCh, d OTHOCUTEJ/IbHAA B/IA>)KHOCTh YBE/IMUN/IACh
6) M KOHLIeHTpalys, 1 OTHOCHUTEJ/IbHAA BJIA’KHOCTb YMEHBITHU/INCh

B) KOHLEHTPalUd He U3MEHW/1dCh, d OTHOCHUTEJ/IbHAS BJ/Ia>KHOCTh YBE/TMUYN/IaCh

8. [TnotHoCTh Bozpl 1ipu Temmneparype 100 °C paBHa 950 Kr/m3, a HauboJIbIIIas TIFIOTHOCTh
BogsiHOro napa npu 100 °C paBna 0,59 kr/m3. Takoe pa3ivuue IJIOTHOCTEN CBA3aHO C TeM,
4To:

a) unicsio Mosiekysn B 1 M3 napa MeHble yem B 1 M3 BOABI

0) Tipu Tiepexo/ie MOJIEKYJT U3 KUAKOCTH B TIap YMEHbIIIAeTCsl IHEPTUsl UX B3aUMO/IeHCTBUS
B) MOJIEKY/IbI )KUJIKOCTH 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 0ObSICHSETCS TeM, UTo:

a) 3emJis He IPUTSTUBAET CTO/Tb MeJTKUe YaCTULIbI

6) TemmiepaTypa UacTHL] MeJia Bblllie TemMriepaTyphl BOZbI

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

10. CpepHsisi KUHeTHUeCKasl SHeprusi OCTymnaTeIbHOTO JBW)KEHUSI MOJIEeKY/T uziealbHOT 0
rasa IpsiMo TpOMOpLIMOHa/bHa:

a) CpeIHEKBa/IpaTUUHOM CKOPOCTH €ro MOJIeKYJI

0) cpegHemMy KBa/ipaTy CKOPOCTH €r0 MOJIEKYJT

B) KBa/IpaTy CpeJiHell CKOPOCTH ero MOJIeKY/I

11. YacTuiipl BelriecTBa HaXOATCS, B CpeIHEM, Ha TaKUX OOJIBIIMX PaCCTOSIHUSIX APYT OT
ZpyTra, MPY KOTOPbIX CUJIbI B3aMO/IENCTBUS MeXKy HUMU He3HaUMTe/IbHbI. B 3ToM
arperaTHOM COCTOSIHUM BeIIleCTBO:

a) XOPOILIO CXKUMaeTCst

6) coxpaHsieT Haua/IbHbIN 00BEM

B) COXpaHsieT CBOIO Haua/ibHYy10 hopmy

12. XaOTHYHOCTD TETIJIOBOTO JIBYPKEHUSI MOJIEKY/T Fa3a B HeOO/IBIIIOM COCY/e TIPUBOIUT K
TOMY, UTO:

a) ra3s JIerko C)KMMaeTcst

0) TUIOTHOCTB Ta3a OZJMHAKOBA BO BCEX TOUKAX 3aHMMaeMOro UM COCy/a

B) TIPU OXJIXKJIEHUH U C)KaTUU a3 TIpeBpalllaeTcsl B )KUIKOCTh

13. MouekyJisl BelliecTsa:

a) MOT'YT Y TIDUTSTUBATBCS, U OTTa/KMBAThCS APYT OT Jpyra
0) TOMBbKO OTTaJIKUBAIOTCS APYT OT /Ipyra

B) TO/IbKO MPUTATHUBAIOTCA JPYT K IPYTY

14. TIpy HeM3MeHHOM TVIOTHOCTU OJJHOATOMHOI'O M/jea/IbHOTO ra3a JaB/ieHue 3TOro rasa
yBeJIMUMBAIOT B 4 pasa. [Ipu 3ToM cpefiHeKBaipaTU4YHasi CKOPOCTb JBW)KEHUS er0 aTOMOB:
a) yMeHblIaeTcs B 4 pasa



0) yBesiurBaeTcs B 4 pasa
B) YBeJTMUMBAETCA B 2 pa3a

15. Kak u3MeHUTCs JjaB/ieHre pa3peKeHHOro rasa, eCcjiv Tpy ero HarpeBaHuu U CKaTUU
abcostoTHasE TeMIiepaTypa ra3a v KOHLeHTpallysl MOJIeKyJ/I yBe/IMuaTcs B 2 pasa:

a) yBeJIMurTCs B 4 pasa

0) yBenmuutcs B 8 pa3

B) HE U3MEHUTCS

16.Kak M3MeHUTCS /laB/leHre pa3peskeHHOro rasa, eC/Iv CPe/IHIOK KUHEeTUUeCKYI0 SHeprur0
TEeIJIOBOTO /IBU)KEHUSI MOJIEKYJI Fa3a YMEHBIIUTh B 2 pa3a U KOHL|EHTPaL[UI0 MOJIEKY
rasa yMeHbIIUTb B 2 pa3a:
a) YMEeHBLIUTCS B 2 pa3a
0) ymeHbLIUTCS B 4 pa3a
B) YBEJIMUMTCSA B 4 pasa

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

a) ymMeHbIIMIach B 4 pasa

0) yBenmumiach B 4 pasa

B) YBeJIMUW/Iach B 2 pasa

18. TlnotHOCTh ® 0,18 Kr/M3 pu HOpMaJILHOM aTMOC(epHOM JaBjeHrr U Temneparype 0
°C umeer:

a) KHUCJI0pO/]

0) renuii

B) BOJOPO/,

19. Ilpu yBe/iMueHUH CpeIHEN KUHETUUECKOW SHEPTUM TeIJIOBOT'O JABW)KEHUS MOJIEKYJT B 2
pa3a abcosiroTHasE TemIieparypa:

a) yMeHbIIUTCA B 4 pa3a

0) yBenmuuTcs B 4 pasa

B) YBEJIMUMTCSA B 2 pasa

20. Ilpu yBesmMueHUM CpefjHel KBaipaTUYHOW CKOPOCTH TeIJIOBOTO ABMKEHUSI MOJIEKYJI B 2
pasa cpeJiHss KUHeTUYeCKasl SHeprys TeryIOBOro JABW)KeHUs] MOJIEKYT:

a) YMEeHbLIUTCSA B 4 pasa

0) yBesiuutcs B 4 pasa

B) YBEJIMUMTCS B 2 pasa

21. TIpu noHWwKeHUH abCOTIOTHOM TemIiepaTyphbl WeanbHOTO ra3a B 1,5 pa3a cpefHsis
KUHETHUYeCKasi SHePrysi TEIJIOBOr0 ABVKEHUS] MOJIEKYT:

a) ymeHbIIMTCA B 1,5 pasa

0) ymeHbIMTCA B 2,25 pasa

B) yBesiuutcs B 1,5 pasa



22. Tlpu yBeMueHUM cpeiHeli KWHeTUUeCKOW SHePryuy TeTJIOBOr0 JIBUYKEeHUsI MOJIEKY T B 4
pas3a ux cpefiHss KBaJipaTUYHasi CKOPOCTh:

a) yBeJIMUUTCS B 4 pasza

0) yBenmuuTcs B 2 pasa

B) YMeHBIIWTCS B 4 pa3a

23. Tlpu yMeHbllIeHWY Cpe/iHel KUHeTUUeCKOUW SHePrUM TeryIOBOTO ABMXKeHUsT MOJIeKYJT B 2
pasa abcomoTHas TeMrieparypa:

a) YBeJIMUUTCS B 4 pasza

6) yBemmuuTcs B 2 pasa

B) YMEHBIIWTCS B 2 pa3a

24. TIpu noHWXKeHUU abCoJTIOTHOM TeMIiepaTyphl Ulea bHOro ra3a B 2 pa3a cpefHsisi
KUHEeTHUYeCKasi SHeprus TerioBOro ABKeHUS MOJIEKYII:

a) YMeHbIIUTCS B 4 pa3a

0) yMeHBITIMTCS B 2 pa3a

B) YBeJIMUMTCS B 2 pa3a

25. Tlpu yMeHbllIeHWY Cpe/iHel KBaZpaTUUHOM CKOPOCTH TEeIJIOBOTO ABMKEHHSI MOJIEKY /T B
2 pa3a cpefiHsisi KWHETUUYEeCKasi SHEPTUsl TEMJIOBOTO ABV)KEHUS MOJIEKYJL:

a) YBeJIMUUTCS B 4 pasza

0) He U3MEeHUTCS

B) YMEHBIIWTCS B 4 pa3a

26. TIpu noBbIlIeHnH abCOMIOTHOM TemMIepaTyphl W/jealbHOTO ra3a B 2 pa3a Cpe/iHsis
KUHeTUYeCcKasi SHeprus TerioBOro JABUKeHUsI MOJIeKYI:

a) YMEHBIIIUTCS B 2 pa3a

0) yBenuuuTcs B 2 pasa

B) He U3MEHUTCS

27. TemnoBbIM B>KEHHEM YaCTHUL] BEI[eCTBA MOYKHO OOBSICHUTD:
a) [laB/ieHre ra3a Ha CTeHKY cocy/ia

0) ruapocTaTHUeCcKoe AaBiieHHe >KUAKOCTH Ha JHO COCy/a

B) 00a BapraHTa BepHbI

28. Kak n3MeHUTCS jaBieHre pa3pe)KeHHOT0 OJJHOaTOMHOTIO Ta3a, ecyid abcositoTHast
TemriepaTypa ra3a yMeHbIIUTCS B 3 pa3a, a KOHLIEHTpAI|s MOJIeKYJT yBeJIMUUTCS B 3 pasa:
a) YMEeHbLIUTCSA B 4 pasa

0) yBenuuuTcs B 2 pasa

B) He U3MEHUTCS

29. CpenHsisi KUHeTAUYeCKasi SHeprusi MoCTyIaTe/IbHOTO TEeIJIOBOTO ABMXXEHUST MOJIEKYJT
pa3pe>XeHHOr0 ra3a yBeJMuniach B 2 pa3a, a KOHI|eHTpaLUs ero MoJieKy/ YMeHbIlIn/Iach B 2
pasa. IIpu 5ToM flaBneHue rasa:



a) He U3MEeHU/I0Ch
0) yMeHbIIMIOCH B 4 pa3a
B) YBEJIMUMJ/IOCH B 2 pas3a

30. AGcoroTHas TeMItepaTypa HeanqbHOTIO ra3a B COCy/ie yBeJmumniach B 1,5 pasa, a
[laBjieHye BO3pOCJ/I0 IPU 3TOM B 4,5 pa3a. Kak n3MeHunach KOHLIEHTpAL[ys MOJIeKYJI ra3a:
a) yMeHbIIIM/Iach B 3 pasa

0) yBenmumiach B 3 pasa

B) He U3MEHW/IaCh

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

Kiawouu K Tectram:

BapuaHT 1

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

MNpapuibHblii (@ (0 (B |a (B |6 |B |a |B |06 |a |6 |a (B |a |6 |B [0 |B |0
OTBeT

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

INpaBuibHbi (@ (6 (B |0 |B |0 (a (B [a |0
0TBET

Kputepuu orieHKu:

— «2» BbICTaB/IsAeTCs 0OyyaroieMycsi, eciv Habpas MeHee 8 6anioB;
— «3» BbICTaB/IsAeTCsT 0Oyuaroiemycs, 3a 9, 10, 11 6annos;

— «4» BbICTaBIIsAETCS OOyUaroiemycs, 3a 12, 13, 14, 15, 16 6amios;
— «5» BbICTaB/IsAETCS 00yyUaroLemMycs, 3a 6osee 17 6asos.

3ajaHusA 1A CaMOCTOATe/TbHOM padoThl (CP)
Temsbl 3cce (pedepaToB, JOK/Ia 0B, COOOIIEHMIA)

NcnapeHvie u KOHeHCALIUA.

HaceblijeHHbIV ¥ HeHAChILLeHHbIW ap U ero CBOMCTBA.
AGcoroTHasi M1 OTHOCHTETbHAsI BIaAXKHOCTh BO3ZyXa.
[Tpubops! /151 oripeiesieHNsI BIAYKHOCTH BO3AyXa.
Touka pochl.

Kurnenue.

3aBUCHUMOCTh TemIlepaTypbl KUTIEHUs OT JaB/IeHUsI.
Kputuueckoe cocTosiHue BellleCTBa.

[TeperpeTslii Map ¥ €ro UCIMoJIb30BaHUE B TEXHUKE.

LCoONURAEWLN=




10.XapakTepucTuKa )XUJKOro COCTOSIHUSA BellleCTBa.
11.TToBEepXHOCTHBIN C/I0U KUJKOCTH.

12.DHeprus MOBEPXHOCTHOIO CJI0S.

13.bav>KHUKM NOPSIOK.

14.1ToBepXHOCTHOE HaTsKeHue.

15.CmaunBaHue.

16.5BneHust Ha rpaHuLie KUAKOCTU C TBEPAbIM TE/IOM.
17.KanuiispHele siBJIeHUS.

18.XapakTepucTrka TBepA0ro COCTOSIHUSA BelljecTBa.
19.Kpucranniueckue U aMopdHbIe Tena.

20.Ymipyrre cBOMCTBa TBepAbIX Tel. 3aKOH I'yka.
21.MexaHuYeCcKre CBOMCTBA TBEPJBIX TeJl.

22 Tlnactuyeckas (octatouyHast) gedopmarus.
23.Koa(ppuieHT TMHEMHOTr0 paciupeHys.
24.TernoBoe paclIMpeHre TBEPABIX Te U KUJKOCTEM.
25.KoaduimeHT 06EMHOTO pacIIMpeHusl.

26.YueT pacluupeHus B TexHuke. [11aBneHue.

27.Y ienbHas TemnjioTa IJiaB/IeHus.
28.Kpucranmsanys.

29.[1pakTueckoe TMpUMeHeHWe B TIOBCEJHEBHOM J>XM3HU (PU3UUECKUX 3HaHUU O

CBOMCTBAX ra3oB, KUJKOCTeH U TBePAbIX TeJl.

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

Kputepuu ouieHKH:
OTtMmeTKa «5»

TOJIHO PACKPBITO COJEep>KaHUe MaTeprasa
YETKO U TIPaBUJILHO JiaHbl OMpejie/ieHus1 U PacKPhITO COJiep>KaHUe TIOHSITUH, BEPHO
WCIT0J/Ib30BaHbl HAyUHble TEPMUHBI

JUIs I0Ka3aTe/IbCTBA MCITOb30BaHbl pa3/IMUHble YMEHUs], BBIBOJbI W3 HaOJIIO/IeHUH,
OTBbITOB

OTBET CaMOCTOSITeJ/IbHBIN, UCIT0/Ib30BaHbI paHee NMpHUoOpeTeHHbIe 3HAHMUS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasia
B OCHOBHOM IPaBWIbHO [laHbl OMpe/leJieHUs] TIOHSTUMA W WCIIO0/b30BaHbl HayuHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIN

omnpefieJieHUs] TIOHATAM HEMOJIHbIe, [OMYL[eHbl He3HAauuTe/bHble HapyLIeH!s
T0C/ie/JOBaTeIbHOCTA M3J/I0’KeHUs], HeOoJiblliie HEeTOUYHOCTH TIPH UCIO/b30BaHUU
HayUHbIX TEPMHUHOB W/IM B BbIBO/IaX M 000011[eHHsX

NpaBWIbHble M UeTKHEe OTBeThl Ha BOIMPOCHI YTOUHSIOIEro XapakTepa (MO3ULUS
TTIOHUMaFOIIUH )



OtmeTKa «3»

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

® ornpezesieHUs TIOHATAU HEJOCTAaTOYHO YeTKHe

® He WUCMOMb30BaHbI B KaueCTBe [lOKa3aTe/JbCTBAa BBIBOAbI U 0000LeHUS U3
HabJ/TF0/IeHUH, JOTy1eHbl OIIMOKY TIPY UX U3/I0XKEeHUH

e fonylieHbl OMMOKA W HETOUHOCTA B MCIOb30BAaHUU HAyYHON TePMUHOJIOTUY,
onpeziesieHde MOHSATHUU

® [paBWIbHbIE U YETKWE OTBEThl HAa BOIMPOCHI HABOZSALIETO W KOHKPETHU3UPYIOLIEro
xapakTepa (Io3ULys KPUTHK)

OTMeTKa «2»
® OCHOBHOe cojiepykaHue yueOHOr0o MaTeprasia He pacKpbITO
® He [I@aHbI OTBEThI HA BOMIPOCHI HABOSIIETO U KOHKPETHU3UPYIOILIErO XapakTepa
e fomnyiieHsl rpyOble OMMOKKM B OMNpeJe/NeHHWH IIOHSATHM, IPpHA HCIOJIb30BaHUH
TEPMUHOJIOTUH.

JIabopaTopHbIie padoThI
JIaboparopHasi padora Ne 2
Onpe/iesieHue BJIAKHOCTH BO3yXa

Ilesib padoThI
OcBoeHWe METO/IOB W3MepeHust abCOJFOTHONW W OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa,
Orpe/ie/IeHHe TOUKU POCHI.

IIpubopsI ¥ MPUHAA/IEKHOCTH
[TcuxpomeTp ABrycTa, aclUparOHHBIA TUrpoMeTp AcCMaHa, 3JIeKTPOHHBIM JaTUhK
B/IQXKHOCTH, OapoMeTp.

1 OcHoBHBbIE IOHATHA U ONpeje/IeHUs!

ATMocGhepHbIi BO3yX COJEP>KUT HEKOTOPOe KOJIMYeCTBO BOASIHBIX MapoB. ['/laBHbIM
VMCTOYHUKOM BJIQXKHOCTH BO3[lyXa SIBJIIETCS WCIApeHWe BOJbl C MOBEPXHOCTU OKEaHOB,
MOp€eM, BOJOEMOB, BJI&KHOM TMOUBBI W pacTeHUM. BoAsHOM map TepeHOCUTCS BBepX
TypOy/IeHTHOCTBIO ¥ KOHBEKI[HEH, a TI0 TOPU30HTA/I — BETPOM.

B armocthepe 3emnu B cpeaHem cogepxkurcs 1,24*10' Kr BopsHOro rmapa.
CKOHZIEHCUPOBABIIINCh, OH MOT Obl 00pa3oBaTh C/0H BOZABI Ha TIOBEPXHOCTH 3eMJTH
tommmHoN 2,4 cm. KommuecTBo BozasHOro mapa ObICTpO yObIBaeT C IOHM>KEHUEM
Temrnepartypsl. [1oaTomMy a1 aTMochepsl XapakTepHO YMeHbIlleHHe KOMYeCTBa BOJISTHOTO
rapa OT 3KBaTopa K TIO/focaM M OueHb ObICTpoe yMeHbIlleHWe C BbicoTol. CpezHee
o0BbemMHOe cofiep>kaHWe BOJISIHOTO Tapa y TOBepXHOCTH 3eMJId COCTaBJsieT: y 9KBaTopa —
2,6%, a B monsipHbIx panioHax — 0,2%. OT moBepxXHOCTU 3eM/IM A0 BbICOTBI 1,5-2 KM



Cpe/lHee cCOJiep)KaHUWe BOJISTHOTO Tapa YMeHblllaeTCs BZiBOe. BbIllle BO3JyX CTaHOBUTCS
OueHb CyXou. JIuib u3peiKa, Ha BbICOTax 17-82 KM o00pa3yloTcs IepJaMyTpOBbIe
(ctpaTocdepHbie) 006/iaka, UTO CBU/IeTENHCTBYET O HA/JMUWK HACHIIMIAIOIIEN BIaXXHOCTU
BO3/yXa.

[Tox BIMSAHWEM pa3IWUYHBIX ITIPOLIECCOB BO/SHON Iap KOHAEHCHpyeTcsi, obpa3sys
obnaka, TyMaHbl, OCAaJKM W Ha3eMHble THUIPOMETEOphl: pocy, WHed u T.n. Pa3oBble
repexo/ibl BOZibl B aTMoccdepe COMPOBOK/IAIOTCSI BblJje/ieHHeM WX TIOIJIOIeHHeM Terlia,
TI03TOMY WM TIpHiaeTcs OOJ/bIIIoe 3HAaUeHUe B SHEPTreTUKe M TePMOJHWHAMHUKe aTMoC(ephl.
BopsiHOli Tlap uMeeT CIOCOOHOCTb K TIOTJIOLEHHIO 3JIEKTPOMArHUTHOTO W3/TyueHusl B
WHGPAKpacHOM Juaria3oHe 4actoT. Hanbosiee MHTeHCHBHOe TIOT/IOIeHWe TIPUXOJUTCS Ha
J/IMHBI 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 onpedeneHus.

[Tap, HaxoASIIUICS B AMHAMHUYECKOM PaBHOBECHH CO CBOEU »KU/JKOCTBIO, Ha3bIBaeTCs
HAChIWAWUM WIA HAChIWeEeHHbM. [luHamuueckoe pdeHo8ecue — 3TO COCTOSTHHEe TpU
KOTOPOM UHWCJIO MOJIeKY/, BbIIETAIIIUX U3 JKUAKOCTH, PpaBHO UHWCIy MOJIeKYII,
BO3Bpaljaoluxcsi obparHo. Ecnm guHaMuUueckoe paBHOBecHe He COO/MOmaeTcss — Tiap
SIB/ISIETCSI HEHACbIWEHHbIM.

Macca BOASHOIO mapa, cozepsaiierocs B 1 M° Bo3gyxa, HasbIBaeTcs abCOMOMHOI
gnaxcHocmbto. C TIOBBIITIEHHWEM a0COJIOTHON BAKHOCTA T1aphl BOALI Bce OosbIie
TPUO/TKAIOTCA K COCTOSIHUIO —HACBHIIAIOIETo mapa. MakcumanbHol — abconomHoll
8/1A)CHOCMbIO TIPU JAHHOW TeMrepaType SIBJISeTCsl Macca HacChIIAoIero BOASHOrO rnapa B
1 m° Bo3zyxa.

[Tap He siBAsieTCd ra3oM B CTPOrOM CMbIC/ie 3TOro cjioBa. ['a3 — 3TO arperatHoe
COCTOSIHME BellleCcTBa TIPU JlaHHBIX TeMIlepaType U /aBjieHuu. [lap ke He SIB/se€TCSA
arperaTHbIM COCTOSTHHMEM BellleCTBa, TIOTOMY UTO arperaTHbIM COCTOSITHUEM BelljeCTBa MpHU
JAaHHBIX TeMIlepaType U [aBAeHWUW SBJSETCA >KUJKOe COCTOosiHWe. B cBs3uM C 3TUM
TOBeZIeHHe Tlapa OT/IMYaeTCs OT TIOBeZieHus Ta3a. B rpybom npubmmkeHUM ra30Bbie 3aKOHbI
MOTYT OBITb TIPUMEHHUMBI K HEHACBIIIIeHHbIM TapaM. [103ToMy /i1 OMMCaHUSI COCTOSHUS
BOZSTHOTO Tapa B atMocdepe 00bIYHO MCTIO/IB3YIOT YpaBHeHue KiareiipoHa—MeHjeneeBa:

m

PV = /u. (1)
3mech,  — mapupanbHOe [JaB/IeHne (ynpyFOCTLﬁZ;E[HHLIX napos, V — 06bem, 3aHUMaeMbIi
rapom, m — ero Macca, ,,— MOJIIpHasi Macca, R — yHuBepca/ibHasi ra3oBasi NocTosHHas, T —
abcommoTHasE TeMrieparypa.
IlapyuanbHoe Odde/neHue — 4dYacTb OOINero /aB/ieHUs, OTHOCAIIAsICI K OJHOMY U3
KOMITOHEHTOB Ta30BOM CMecu. MaremaTMueCKM OHO paBHO [IaBJIeHUIO, KOTOpOe ra3
OKa3bIBaJl Obl B OTCYTCTBHMH JPYTHIX KOMITOHEHTOB ra30BOM CMECH.
[Ipu oiHaKOBOM TeMIlepaType OTHOIlIeHWe aOCOMIOTHBIX BJIAXKHOCTENM B IBYX Pa3TUUHbBIX
COCTOSIHUSIX UMeeT BU/;



rzie p: U p2; — IVIOTHOCTh BOJSIHBIX MAPOB B IBYX Pa3/IMYHbIX COCTOSIHUSIX.
W13 (2) cnepyeT, uTo Mepoit abCOMOTHOM BIQKHOCTH MOXKET ObITh BeJIMUMHA TapiiuaJbHOTO
JlaBJieHUsl BOJsIHbIX MapoB B aTMmocdepe. [1oaToMy 00bIYHO abcoatomHoOU 81aHCHOCMbIO
MIPUHATO Ha3bIBaTh YIIPYTOCTh BOJSHOTO Tlapa M BbIpa)kaTh ee B MU/UIUMETPaX PTYTHOTO
ctosiba. B cucreme CU 3Ta BenmunHa n3mepsietcs B [Tackassx.
OmHocume/bHOU _81d%CHOCMbIO HA3bIBaeTCs OTHOIIeHWe abCoMOMHOU 81aXCHOCMU K
MAaKCcuManbHoll abcoMmomHol 81aXCHOCMuU TIpU [JaHHOW TemriiepaType, BbIpakeHHOe B
npotieHTax. OHa orpe/iesisieTcs BbIpaXkeHUeM:

__P 3)

P.100% |

rae P — ympyrocts BOAAHBIX TApoB NpU Temmeparype t, P Y — ympyrocts napos,
HaCBIIAIIUX BO3JyX MPU TOW >Ke TemriepaType (TemriepaType CyXOro TepMOMeTpa).
dwusnuecku, P unc/ieHHO paBHa abCO/TIOTHOM BIayKHOCTH BO3/yXa.

OTHOCHTe/IbHAsI BIAKHOCTb XapaKTepPU3yeT CTeleHb HaChIIIeHUs] BO3/JyXa BO/SHBIM
Tapom.

Temneparypy t,, MpY KOTOPOW BO/ISIHOW TMap CTAHOBUTCSI HAChIILIEHHBIM, Ha3bIBalOT
moukol pocbl. [Ipy oxnaXkieHUH BO3/iyXa /10 TOUKH POChl HAUMHAETCs KOH/IeHCallys TapoB:
TOSIBJISIETCSl TyMaH, BbillaflaeT poca. Touka pochkl XapakTepu3yeT B/Ia)KHOCTh BO3/lyxa, TaK
KaK OHa T03BOJIsSIeT OIpeZie/IuTh Maplia/jbHOe JjaB/ieHre BOJSHOIO Tapa U OTHOCUTEeTbHYIO
BJIa&)KHOCT.

BnakHOCTh BO3/lyXa UW3MepsieTCs C TOMOIbI0 TUTPOMETpOB (rpeu. U ypog —
BJIaXKHBIN) U TICUXPOMEeTPOB (VLOTPOG — X0IOAHBIN). CyllleCTBYIOT AUCTAHIIMOHHbIE METO/IbI
orpejieJieHUs] BJAXHOCTM BO3/lyXa, WCIO/b3YIOIIMe Jia3epHble W paJlOMeTpUuecKue
npuOOpbl. OTW MeTOABbl TIO3BOJIIIOT TIPOU3BOAWTL HW3MepeHWs C Oopra camosieta |
MeTeOpO/IOTMYeCKUX CIYTHUKOB 3eM/M. B AMCTaHITMOHHBIX TICUXPOMeTpax UCMO/Ib3YIOTCS
TePMOMETpPbl ~ COTMpOTUBJIEHUS,  TEePMUCTOPbI, Tepmomrapbl. B OpeHOyprckom
roCyZlapCTBEHHOM yHUBepcuTeTe B «VIHCTUTYyTe MHUKPO- M HAHOTEXHOJIOTUM» BeIyTCs
WCC/Ie[JOBaHUS M0 CO3/JaHUI0 OueHb TOYHOTO JlaTUMKa BJ/IQKHOCTU. [laTUMK OCHOBaH Ha
ONTUUECKHUX CBOMCTBax MoJieky/ JIHK, criocoOHBIX TIOTJIONIAaTh BO/SHBIE TTaphl B BO3yXe.
PaccmoTpuM Kaccrueckre MeTO/bI OTipe/ie/ieHusl BIa)KHOCTU BO3JyXa.

2 OnpepiesieHHe OTHOCUTE/ILHOM B/IA)KHOCTHU C MIOMOIbI0 ICUXPOMETPOB

INcuxpomemp Ae2ycma COCTOUT U3 JIByX TE€PMOMETPOB, MOMeEILEHHbIX Ha OZHOM II[UTKe.
ba/uyloHUMK OZHOTO W3 TepMOMETPOB O0OBsi3aH 0aTHCTOM, KOHeEI] KOTOPOTO TIOTPY>KeH B
CTaKaH4YMK C BoZioii. Cyxoil TepMOMETDP MOKa3bIBaeT KOMHATHYIO TeMIlepaTypy.

Bnarojapst ucrapeHuto BoAbl ¢ Oartvcra, obseraroiero 6a/yIOHUMK, TaK Ha3bIBAEMOTO
«BJI&YKHOTO TepPMOMeTpa», TIOC/IeJHUIN TI0Ka3bIBaeT TeMIlepaTypy Oojiee HHU3KYyIO, UeM
CcoceHUN Cyxol TepMoMeTp. UYeM MeHbIlle BJIa)KHOCTb OKDPY’Karolllero BO3JyXa, TeM
VMHTEHCHMBHEE HCIapeHue W TeM HWKe TOKa3aHWe B/IaKHOro TepMoMerpa. OTMeTKU MO
JBYM TepMOMETpaM Jal0T pa3HOCTb TeMIlepaTyp, KOTOpash M XapaKTepu3yeT BJIa’KHOCThb
BO3/yxa. [si orpesesieHUs OTHOCUTE/TbHOW B/IAYKHOCTH BO3/yXa TOJIb3YIOTCS Tab/vaMu
MICUXPOMEeTPUUECKOU pa3sHOCTH. [1o pa3HOCTH MOKa3aHUi CyXOro M BJAaXXKHOTO TEPMOMETDPOB
OTBICKMBAIOT UCKOMOe 3HaueHHe f. 3Hasi OTHOCUTEJIbHYIO BJI&)KHOCTh, MOYKHO OTIPe/Ie/IUTh U
abcostoTHyt0. [1py N3BECTHOM OTHOCUTETHLHOMN BIaXKHOCTU abCOMIOTHAS BIaKHOCTh paBHa:
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3nauenue P @Y maxogar ro Tabimie 3HaueHUIRGIpunoxkenue 1).
P

AcnupayuoHHbIli ncuxpomemp ACCMAaHa COCTOUT U3 IBYX TEPMOMETPOB, YKpeIUIeHHbIX Ha
OJJHOM IIITaTHBe. ba/lyIoHYMK OIHOTO 13 TepMOMETPOB 00Bsi3aH 6aTUCTOM, KOHEI] KOTOPOTo
MOrpy’)keH B CTaKaHYMK C BO/IOM. B BepxHell yacTU IIITaTMBAa WMeEETCS BEHTUISTOP,
MPUBO/IMMbIM BO BpallleHWe YacOBbIM MeXaHM3MOM, KOTOPbIN 3aBOJUTCS KJ/IHOUOM, TIpU
yCTaHOBUBIIIEMCSI PeXXMe HcrapeHus. Korzia TeMmriepaTypa B/aKHOTO TepMOMeETpa TOXe
YCTaHOBUTCS, TIPUXO/] TeTl/la Q; u3BHe Oy/leT paBeH pacxoAy Teruia Q; Ha UCTIapeHre BOJIbI
C TIOBepXHOCTU TepMomMeTpa. Tor/a o 3akoHy HbtoToHa-PuxmaHa umeem:

Q=a =1t - (5)

1 ~S.:I_ ’
rae (t — t) — HabmrofaemMasi pa3HOCTb TeMmreparyp, Si — TOBEPXHOCTh Oa/lJIOHUMKa
TepMoMeTpa (B/aXKHOT0), & — KO3(PHUIMeHT NpOIopLMOHaIbHOCTH.

CKOpOCTb  uCHapeHusi BOJbI C OXJIKJAIOIed  TMOBEPXHOCTHU BJIAKHOT'O
TepMomMeTpa (Macca BO/Ibl, UCIAPSIOLIAsCS B e JUHULY BPEMEHH)
(Br1ax
VoS PAT P
> P ’(6)

atm

rae S; — TJIOWIA/b MCHapsolled MOBePXHOCTH, P — ympyroctb mapoB, HaxXOJsLIUXCS B
Bo3zyxe, P 9 _ ynpyrocTh HachIIEHHLIX [APOB I[P TEMIIEpPaType BJIaKHOIO
TepMoMeTpa, Pamy — aTMOC(epHOe faBieHue.
Brops ko3dduiieHT MponopiLiuoHaabHOCTH k, uMeeM

k P (Bﬂa)K_P . (7)
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Pacxog sHeprvy Ha UclapeHue:

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

o1
A* = - ___H
k1S, P.. g—

1

5 P (B/18%) —P
8 (10)



3mech A" — MOCTOAIHHAsSA, KOTOPasi B 3HAUUTE/ILHON Mepe 3aBUCHT OT CKOPOCTHU JIBMKEHMS
BO3/lyXa U M03TOMY [IJIsl BCSIKOTO TICUXPOMeTpa OTpe/iesisieTCsl OT/ieTbHO.

BoipakeHre (9) HOCUT Ha3BaHHMe TICUXpOMeTpHUYeckor (opmysibl. OOBIUHO BJIA)KHBIM
TePMOMETP TTOKPBIT 0aTUCTOM TaK, UTOOBI MOXKHO OBLJIO cunTaTh S1=S,. Toraa

A=% (11
= ;b()

B TakoMm cnyuae 3aBHCHMOCTD KoadduimeHTa A OT CKOpocTH 00TeKaHHs BO3AyXOM
pe3epByapoB TePMOMETPOB Tpe/iCTaB/ieHa Ha PUCYHKE.
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PucyHok 1 — 3aBUCUMOCTB BeJIMUMHBI A OT CKOPOCTH MIPOXOXKIEHUS BO3/lyXa
yepe3 npubop

CKOpOCTh BO3/IYIIIHOTO TIOTOKA, CO3/laBaeMOro MPY>XMHHBIM aCITUPaTOPOM (BEHTU/ISITOPOM),
00bIuHO cocTaBsieT (2-2,5) m/c.

[Tpy momMoImM K/roua 3aBOJST UaCOBOM MeXaHW3M 0 Tipefiejia M TOC/e YCTaHOBJIeHUs
rpollecca WCIapeHusi OTCUMTHIBAIOT TemIlepaTypy Ha o0oux TepmomeTpax (t U t).
Benmvuunbl P, GepyT W3 ncuxomeTpuueckux Tabmuil. Pgn, ompenensitor 1o 6Gapometpy.
3HaueHue A paccuuTbiBaeTcsi o (gopmyse (10). [Ins onpenenenvss A BenuuuHy P ciefyet
B3SITh U3 JJaHHBIX U3MepeHUl TICUXpPOMeTpOM ABTycCTa.

AcnupayuoHHblIl ncuxpomemp Accmava MB-4M

Pabora ncuxpomerpa AccMana MB-4M ocHOBaHa Ha 3aBHCHMOCTH PAa3HOCTH TEMIIEpaTyp
CyXOr0O ¥ CMOUYEHHOI'O TePMOMETPOB OT BJI&)KHOCTH OKpY’Karolero Bo3ayxa. Ilcuxpometp
COCTOUT W3 [IBYX OJWHAKOBBIX PTYTHBIX TE€PMOMETPOB, 3aKPEIUIEHHbIX B CHeluaTbHOU
orpaBe, U acNUpalMOHHOM ronoBKU. OrpaBa TipeAcTaB/sieT cobodi  TPyOKYy,
pa3/BaMBAarOIIYIOCS KHU3Y, C 3all[UTHOM T/IeHKOW. K HIDKHeM pa3/IBOeHHOU UacTH TPYOKH C
TOMOITIbI0  TVIACTMACCOBLIX ~ BTYJIOK TIPUKpEIVIeHbl /IBa TaTpyOKa, SIB/ISIFOIIMXCS
pa/IMaliOHHOM 3alUTON pe3epByapOB TePMOMETPOB. BepxHuii KoHel| TPyOKH COeIMHEH C
acryipaTopoM. AcmrpaljMOHHasi TOJI0OBKAa COCTOUT M3 3aBO/IHOTO MeXaHW3Ma Y BeHTU/ISITOPa,
KOTODbIe 3aKpbIThl KOMMakoM. [IpykuHa 3aBOJHOrO MexaHu3Ma IcuxpoMeTrpa AccMaHa



MB-4M 3aBoguTcs KatouoM. [1pu BpalljeHuM BeHTU/IATOPA, B MPUOOp BCachbIBaeTCsi BO3AYX,
KOTOPBbIM 00TeKaeT pe3epByapbl TEPMOMETPOB U MPOXOAUT T10 BO3AYXOIPOBOAHOMN TPyOKe K
BEHTW/IAITOPY M BbIOpPAaChIBAaeTCsl HApY>Ky depe3 Mpope3u B aclMpaToOpHOM rosioBke. Cyxoi
TepMoMeTp OyzleT TOKa3biBaThb TeMIlepaTypy BO3/yXa, a T[IOKa3aHUsi CMOYEHHOro
TepMoMeTpa OyZyT MeHbllle W3-3a OXJIaXKAEHMUs, BbI3BAaHHOTO HCIApeHUeM BOJbI C
MoBepxHOCTU Oarvcra obneratoijero 06a/uioHUMK TepmoMeTrpa. [Iis  ompejesieHus
BJ@KHOCTU 10 TOKa3aHUsIM CyXOr0 UM  B/J&XHOIO TEPMOMETDPOB  HCIIOJIb3YIOT
MICUXPOMeTpUUecKre TaOIrLbI.

[nsi  ompeseneHysi abCOMIOTHOM B/IaXKHOCTA HEOOXOAWMO UCII0/Ib30BaTh 3HAueHUs
aTMoc(epHOro AaByieHusi, KOTOpoe u3MepsieTcsi 6apoMeTpoM.

Bapomemp-anepouo

BapomeTp sBisieTcsi TIpUOOPOM  HeTPepBIBHOTO JIeMCTBUS, TIpeHa3HAUeHHBIM  [IJIsI
OpUEeHTUPOBAHHBIX Hab/IO/leHN B TIOMeIIeHUsIX 3a U3MeHeHueM aTMOC(epHOTro /laB/ieHust
B reorpauueckux pariOHax, pacro/io>KeHHbIX He Bbille 300 MeTpPOB Haj, ypDOBHEM MODS.
bapomeTp mipezcTraBiisieT co00il MeXaHWUYECKWM CTpeJIOUHbINA TMpuOop, paboTaromuii OT
BO3/IeHCTBUSI aTMOC(EPHOr0 [laB/ieHHsI Ha aHepOWAHbIM UYBCTBUTEIbHBIM 3/ieMeHT. B
KOHCTPYKI[MK OGapomeTpa IpeayCMOTPeH OHMMeTa/uTMueCcKUi (COCTOSIHNA W3 3 MeTaslioB)
CTPEJIOYHBbIM TEepPMOMETD, M3MEPSIIOLIUU TeMrepaTypy Bo3Ayxa. [luarma3oH W3MepeHuu
passienus ot 695 go 805 mm. pt. cT. (ot 0,927 mo 0,1073 MITa).

[ns1 onipeienieHys1 XapakTepa U3MeHeHUs [aBieHUs (PUKCUPYIOLIAsCs 30JI0TUCTasl CTpesKa
coBMelniaeTcsi (MpU TIOMOIIM DPYYKH, pAacliOJIO)KeHHOW Ha CTpesike OapomeTpa) C
MOKa3bIBaKOIle YepHOM CTpenkou. [laHHOe [AelCTBUe CcJeflyeT BBINOIHATh TOMBKO C
paspeliieHust MperoaBatesis UM WHXeHepa abopatopumu!

DNeKMPOHHbIU 0aMUUK 81AHCHOCMU U memMnepamyphbl

ONeKTPOHHbIM JaTUMK BJ@XHOCTM M TeMIlepaTyphbl BBITIOJIHEH Ha OCHOBe ILM(POBOrO
naturka DHT11. DHT11 - 3To tmdpoBoi JaTUMK BAaXKHOCTH U TeMIlepaTypbl, COCTOSILIAM
W3 TEPMHUCTOPA ¥ eMKOCTHOTO JJaTUMKa BAaXKHOCTU. Takxke JaTUMK cofep>KutT B cebe ALIIT
[Jisi TIpeoOpa30oBaHusl aHA/IOTOBBIX 3HAUeHUN BIAYKHOCTU W TemriepaTyphbl. st paboThl €
naturnkoM DHT11 ucrionb3yercs Arduino 6ubmioreka DHT. [I1g TouHOCTU OmipefiesieHust
OTHOCHUTE/TbHOU B/Ia)KHOCTH BO3/lyXa, TOKa3aHus MprHOopa HeoOX0AMMO CHUMATh, KOT/la OH
npopabotan He MeHee 10 MuHYT. UTOOBI BBIK/IIOUNTEH 3JIEKTPOHHBIN AATUMK BJIAXKHOCTH
JIOCTaTOYHO BBITALLUTh €r0 BUJIKY U3 JIEKTPUUYECKOU CETH.

1 ITopsjoK BbINIOTHEHUS PAOOTHI

Yactp 1. Onpegenenve OTHOCUTEJIbHOW U abcosroTHOM B/IQ’)KHOCTH
BO3/lyXa C MTOMOLLbIO ICUXpoOMeTpa ABrycra

Hauepture Tabmmiy 1
Tabsmuiia 1 — 3HaueHws], TTIOyUeHHbIe C TIOMOIIIBIO TICHXpOMeTpa ABTycTa

tcyx, °C  fenadxnc, °C  f, % (cyx) P, Ila D, Ke/M’




P, , I1a

Ornpesiesivute TeMnepaTypy CyXOro tex Y BJIXKHOIO tea TEPMOMeTpa. I10Ka3aHus 3aHecuTe B
Tabmumily 1. TeMriepaTypy OKPYTJISIUTe [IO LIe/IbIX UHCe.

Wcrnonb3ysi MCUXOMeTPUUeCKyro Tabnuily, pacriofioKeHHYH Ha CTeHJe, Haiaure
OTHOCUTE/IbHYI0 BI@XHOCTB f. 171 9TOro paccuvraite pa3HOCTh TeMIepaTyp BIaXKHOIO U
CYXOT'0 TEPMOMETPOB (toyx - taan). [I0Ka3aHUs 3aHeCHTe B TaOmMILY 1.

Vcrnionib3ysi pUIoKeHue A, HakuTe JaB/eHre HACKIIeHHBIX mapoB P, @Y

711 TeMIlepaTypbl Cyxoro TepMoMeTpa. [Toka3aHus 3aHecuTte B Tabuily 1.

. icnione3ys hopmyny (4) paccunraiite abCOMOTHYIO B/IaXKHOCTh Bo3Ayxa P, I1a. [Toka3aHus
3aHecuTe B Tabmuiy 1.

. PaccuwuraiiTe abCOIIOTHYIO BI@XHOCTb BO3Ayxa p B Kr/M’. [lnst storo u3 ypaeHeHus (1)
BbIpa3UTe IJIOTHOCTb:

P Pu_ P
= = 5= .

V.7, Tou R

rae Ry = 461,5 [Ix/(kr-K) — yHuBepcanbHas raZoBasi IOCTOSTHHES /1151 BOASHOTO T1apa;

Teyx = tox + 273,15 — TeMriepatypa CyXoro TepMoMeTpa (B KeJTlbBUHAX).

Yacts 2. Omnpepenexuve OTHOCUTEJIbHOU U abcomoTHOU BJI&YKHOCTHU
BO3/lyXa C IIOMOLLIbIO ricuxpomMeTrpa AccmaHa MB-4M

. Hauepture Tabnuiyy 2

Tabnuiia 2 — 3HaueHws1, IOTyYeHHbIE C TIOMOIIbIO IcuxpoMeTrpa Accmana MB-4M

tcyx, °C tenaxc, |, % |(enasic) P.w, [Ia [P, [Ta |, ke/m°
°C P, , I[a

OmnpesiesiuTe TemrepaTypy CyXOro TepMOMeTpa t... IloKa3aHWs 3aHecuTe B Tabmmily 2.

TemnepaTypy OKpyTJIsiiTe [0 Lie/bIX YUCEJI.

[Tepes, BbIMO/IHEHWEM [JJaHHOW YacTW JilabopaTopHOW paboThl, YTOUHHTE y HWH)KeHepa

naboparopyy WM TIperiofiaBaresisi, TOTOBA JiM yCTAaHOBKA K TIPOBeJeHHI0 1abopaTOpHBIX

ncciegoBaHuid. Korza maboparopHasi ycTaHOBKa rotoBa K paboTe, 3aBeuTe TIPYKUHHbIN

MeXaHW3M BEeHTW/ISTOpa C MOMOLIbI0 Katoua (rmoutu Ao mpefena). OxXupanuTe OCTaHOBKU

BEHTUJISTOPA.

. Korzia BeHTHU/IATOpP OCTaHOBWJICS, OIpeJie/IuTe TeMIlepaTypy B/I&KHOI'O TePMOMETPaA taiasc-

[Toka3zaHue 3aHecuTe B Tabnuily 2. TemrepaTypy OKpyIJIsiATe [10 Lie/IbIX YHCeTl.

. Vicnonb3ysi rpaduk U3  TipuioxeHus b, ompezaenuTe BeJIMUMHY  OTHOCUTEBHOM

BJIA)KHOCTH Bo3yxa. [Toka3zaHue 3aHecuTe B Tabuily 2.

. OnipesilenUTe BeMMUMHY aTMOC(EpPHOTO JaBjaeHUs B TacKassx, UCMosb3ys 6apometp (760
MM. pT. cT. = 101 325 ITa).

Wcrnonb3ys npuiokeHve 1, HalaWuTe JaBjeHWE HACBILEHHBIX TApoOB [J/s1 TeMIepaTypbl

B/IaXHOTO P, " Tepmometpa. [TokasaHus 3aHecuTe B TabuLy 2.
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. IIpeobpasys dopmyaer (9) u (11), moayuum dopmyny s abCOIOTHOM BIa)KHOCTU

B0O34yXd B ITdCKAJIAX:

P= P/-/gBﬂa)K - A'PaTM L - t;aﬂa (13)
B anHol 1abopaTopHOil paboTe Ko3(hGULMeHT A NpUHKMaeT 8HaueHue pasHoe 6,62-10
°C. INoka3aHue 3aHecuTe B TaOMIly 2.
Paccunraiite aGCOMIOTHYIO B/IQXKHOCTh BO3AyXa p B KI/M° C mHOMOILIb0 (opmysl (12).

[Toka3aHue 3aHecuTe B TaO/HILy 2.

Yacte 3. OripefiesieHre OTHOCUTE/NBHOM BIaKHOCTH BO3/yXa C TMOMOIIbIO 37IeKTPOHHOTO
JaTurKa BJIQXKHOCTH

Bk/tourTe 3/1€KTPOHHBIN JaTYMK BJIa’KHOCTU.

OmnpezenuTe 3HaYeHNUE OTHOCUTETBHOW B/I&KHOCTHU BO3ZyXa.

I171s1 pabOoThI C 37IEKTPOHHBIM ZIaATUMKOM BIYKHOCTH He0OXOAMMO BK/IHOUMTh BUKY AaTurKa
B 9/IeKTPUUeCKyl0 ceTb. Ha 3KpaHe [AucIijiess BLICBeTSATCS ABa cooOieHus. IlpuBenem
TIpyMep COOOIIeHNH:

Temperature: 28 C — 03HauaeT, 4To TemMIieparypa B [loMellleHuU cocrasJsieT 28 °C;
Humidity: 18% — 03HauaeT, UTO OTHOCUTe/IbHAsi BJQXKHOCTb B MOMeIleHUM cocTaB/isieT 18
%.

BbIK/IFOUMTE 371€KTPOHHBIM JATUUK BJIAKHOCTH.

Yacte 4. CpaBHUTE/IbHBIM aHa/MW3 BeJIMUUH OTHOCUTE/NBLHOW W abCO/IFOTHOUM BIaXKHOCTH
BO3/yXa

[N CpaBHUTE/NILHOTO aHajiu3a 3HAaYeHUWW OTHOCUTENbHOW BJI&KHOCTU  BO3AYXa,
TOJTyUeHHBIX C TIOMOILbIO Pa3HbIX TPUOOPOB, HEOOXOAUMO HaHECTH TOyYeHHbIe 3HauUeHUst
Ha UHMC/IOBYK) OChb C y4YeTOM [IOBEpUTENbHOrO HWHTepBajia. [Iasi Tpex MCIoJb3yeMbIX
NprOOPOB M3BECTHBI 3HaUeHHs1 abCOMFOTHON OIMOKYU OTHOCHTEIbHOMN BIAaKHOCTU BO3/yXa,
MoJiyyaemMou B pe3y/ibTaTe 3KcrepumMeHToB. OHU COCTaBJISIIOT:

ansi ncuxpomempa Agzycma Af = 7%
IS acnupayuoHHo20 ncuxpomempa Accmana Af = 6%
I7IS1 31eKMpOHHO20 damuuka eénaxcHocmu Af = 5%

Pe3ynbTHpylollee  3HaueHWE OTHOCHTEIBHOM BJ&XHOCTA BO3/4yxa TOJYYMM Ha
riepeceueHnH JOBePUTETbHBIX UHTEPBAJIOB /I/Isl TPeX MPHUOOpOB.

B cnyuae eciiv foBepuTebHbIE UHTEPBAJIBI He TIEPECEKAar0TCs, Pe3yIbTUPYIOLee 3HaUeHUe
OTHOCUTETbHOW BJI&YKHOCTU BO3/yXa HAaXOJWM KakK cpefiHee apu(MeTHUeCcKOoe TMOKa3aHWM
OT TpeX MpHUOOpPOB.

PesynbTUpylolllee 3HaueHWe abCOMIOTHOM B/IA)KHOCTA BO3/yXa HaWTH Kak CcpejHee
apu(dmMeTHyecKoe [/s 3HaueHWMW, IOJIyUeHHBbIX C IIOMOLIBbK ICMXpoMmeTpa ABrycra M
aCMpaLMOHHOr 0 ICUXpoMeTpa AcCMaHa.



IIpumep:

[IycTh, B pe3yabTaTe W3MepEeHWM OTHOCHUTETbHOM BIKHOCTU BO3/yXa, IICUXPOMETP
ABrycra ornpeenu ero paBHbIM f = 35%, acrivpariuoHHbIN ricuxpoMeTp AccMmaHa f = 31%,
a 3/IeKTPOHHBIN JaTUMK BAXKHOCTH [ = 29 %. HaHecem 3Tu 3HaueHHs Ha YMCJIOBYIO OCh C
y4eTOM BeJIMUMHBI a0CO/TIOTHOM OMMOKY (PHUCYHOK 2):

{4 LY LY —

9" 7 %1 35 £ %

PricyHOK 2 — CpaBHUTe/IbHBIN aHaIM3 BeJIMUMH OTHOCUTETbHOW BIQXKHOCTH BO3/yXa
M3 monyueHHOTO pHUCYHKa BU/IHO, YTO 3HaueHWe OTHOCUTE/IbHOW BA)KHOCTH BO3ZyXa
cocrtassisiet f = 31+3%.

Yacte 5*. OnpepesieHrie 3HaUeHUsI TOYKU POCHI B TTIOMeELLIeHUN

Vicrionib3ysi BeMMUMHY OTHOCUTENBHOW BQKHOCTH BO3/yXa, TOJyYeHHYH0 B dYactu 4,
OTpe/ie/TuTe TOUKY pOChl B TIIOMeINeHWd. J[I7si 3TOro BOCIOJB3yHTeCh TalO/viel B
NIPUJIO’KeHHWH B, MpU 3TOM HCMONB3yWTe CpefiHee 3HaUeHWe OTHOCHUTETBHOW BJ/IaXKHOCTH
Bo3yxa (OKpyr/isii B OOJIBINYIO CTOPOHY) M TIOKa3aHHWE TepPMOMETpa B 3J€KTPOHHOM
JATUMKe BJIXKHOCTH.

3anuiirTe BLIBOJ, 110 BCel 1abopaTOpHOI paboTe.
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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 yTpaBAeHUs U TICHXPOMeTPHUUeCcKoi Tab/uibl (PUCYHOK 3).

Cyxoii TepmomeTp | | BAOXHbIA TEPMOMETP HabniwogeHue 3a oxnaxgeHvem Bogb!
=23 Vo 2l e npu ee UcnapeHuu U onpegenexHue

BNaXHOCTU BO3AyXa
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Tafanug

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

Kontposipyembie komreteniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun oLieHKH:

— OneHka «5» CTaBUTHCSA, €C/IM yUallldiCs BBITIONHSET paboTy B MOJHOM oObeMe C
cobmoeHrieM  HeOOXOAUMOHN  TOC/eI0BaTe/TIbHOCTH  TIPOBE/IEHUS]  OMBITOB U
WU3MEPEeHUH;  CaMOCTOSITE/IbHOW  PAllMOHAbHO  MOHTHPYeT  HeoOXOAuMbIe
000opy/Jj0BaHUe; BCE OIBITHI MPOBOAUT B YCJIOBHSX W PeXHMax, 00ecreunBarolux
TIOJTyueHre TIPABWIbHBIX Pe3y/IbTaTOB U BBIBOJIOB; COO/MIO/@eT TpeOOBaHMS MpaBHUII
Ge30macHOCTH TpPyZQ; B OTUYeTe TPABWU/IbHO M AKKyPaTHO BBIMTOHSET BCe 3allvCH,
TabJIUI[BI, PUCYHKH, UepTeXXH, TpadyKu, BLIUKMCIEHNS; TIPABHU/IbHO BBITIO/THSET aHA/IN3
TIOTPEIIHOCTEH!.
— OrneHka «4» CTaBUTCA, €C/IM BBITOIHEHBI TPeOOBaHUS K OLEHKUA «5», HO ObLIH
JOTTyIIleHbl [Ba-TPU HeZioueTa, He Oosee OAHOW HerpyOoi OIIMOKKM W OJHOTO
He/loueTa.
— OreHka «3» cTaBUTCS, ecid paboTa BBIIO/THEHa He TIOJIHOCTbIO, HO 00beM
BBIITOJIHEHHOW YaCTU TAKOB, TI03BOJII€T IIO/IyUYWTh TIPABW/IbHBIE pe3yJ/bTaThl U
BBIBO/IBI: €CJTH B XO/Ie POBE/IeHHsI OTIbITa Y U3MEePEeHUH ObI/TN [IOTTyIIeHbI OITHUOKH.
— OreHka «2» CTaBUTCS, eciM paboTa BBIMOJHEHA He TIOMHOCTBIO U 00BEM
BBIITOJIHEHHON 4YacTW paboT He TMO03BOJIAIT Ce/aTh TPaBU/IbHBIX BBLIBOJOB: €CIIH,
OTIBITBI, U3MEPEHUSI, BBIUMC/IEHHsT, HaO/TI0IeHHSI TIPOH3BOMIUCH HETIPAaBUIBHO.
JIabopaTopHbIe padoThI



JIaboparopHasi padora Ne 3
Onpepe/ieHre MOBEPXHOCTHOT0 HATHKEHUA KUIKOCTH.

Ilenb 3aHATHS: HAYYUTLCS OIpefiesiTh TOBEPXHOCTHOE HAaTsPKeHHe BO/bl
MeTO/IOM OTPbIBa PAMKHU.

Ilepes Haua/ioM 3aHATHS HE00X0JUMO 3HATh: OmpejeseHrHe W (QOpPMYJTy
TIOBEPXHOCTHOTO HaTsDKEHUsT BOZIbI METO/IOM OTPbIBA PAMKHU.

ITocie 3aHATHSA  HEOOXOAMMO yMeThb: OmpefensaTh  KO3(pduieHT
TIOBEPXHOCTHOTO HaTSDKeHUsI C  HCIOo/b30BaHUWeM (POpMYyJibl  TTOBEPXHOCTHOTO
HaTsDKeHUsl.

O0OopyaoBaHue: KoMIbioTep, VIHTepHeT, MHCTPYKI[MOHHAsT KapTa.

CopepxaHue U Teopus.

Y  BCSKOM JKUAKOCTU —  CyIeCTBOBaHWE CBOOOJHOW  TMOBEPXHOCTH.
MornekynsipHoe [JaBjieHUe HarpaBleHO BHYTPb JKUAKOCTH, TepreHJUKY/SIPHO K
CBOOO/HOM MMOBEPXHOCTH.

Cusibl TIOBEPXHOCTHOTO HaTsDKeHHUsl B 1I000M TOUKe TIOBEPXHOCTH HarlpaBJieHbl
MO KacaTelbHOM K Hell U MO HOpMaid K J/000MYy 37eMeHTy JIMHUW, MBICJEHHO
MPOBe/IeHHOM Ha MOBEPXHOCTU XKUJKOCTH.

Kos(pduiimeHT TOBEPXHOCTHOTO  HATSDKEHHsI  UYMC/IEHHO  paBeH  Cujie
MOBEPXHOCTHOTO  HATSDKeHWsl, [JeMCTBYIOLIeM Ha eJUHULY [/IUHbl JIMHUM,

F

paszie/IAroLeli MOBePXHOCThL Ha vacTh: ~  Z (1)

B cucreme CU ko3 uiiieHT MOBePXHOCTHOI'O HaTsDKeHUs « u3MmepsieTcs B H/M.

Ko puimeHT moBepXHOCTHOTO HATSHKEHUS 3aBUCUT OT MPUPOAbBI KUAKOCTH. A
3aBUCHT TakKKe OT TOTO, Kakas cpefia HaXOAWTCS HaZ, CBOOOJHOM TMOBEPXHOCTHIO
)xugkoctu. CrefcTBUEM CUIbl TIOBEPXHOCTHOTO HATSUKEHWs], [JEeUCTBYIOLIEeU Ha
e[IUHULlY TUIOLIaJA TIOBEPXHOCTHOTO CJIOS, SIBJIIETCSI MOJIEKYJ/ISIDHOe [laBJIeHMe.
KosdduiireHT MoBepXHOCTHOTO HaTSDKEHUsI MOXKHO OTpeJie/IuTh MyTeM U3MepeHusi
CWJIbl, KOTOPYIO HY>KHO MPUJIOKUTD MEePIeHAUKY/ISIPHO K MOBEPXHOCTH XXUAKOCTU 1S
OTpbIBA Pa3/IMYHBIX TBEPABIX Te/ OT 3TOW NMOBepxHOCTU. Ecnu cuna, gelcTByromas Ha
TeJI0, PaBHA M0 BeJIMUKMHE CUJjIe TIOBEPXHOCTHOI'O HATsSKeHUsl, TO TeJI0 OTOPBEeTCS.

OpHuM U3 cniocoboB u3MepeHUs: KOdddulleHTa O SIBASETCS MeTOJ/, OTphbIBa
KoJsibLia. KoJsbLio, U3roToB/eHHOe U3 MaTepuasa, XOpOLIOo CMauruBaeMOoro >KUJKOCTBIO,
TIDUBOJUTCA B CONPUKOCHOBEHHWe C €€ TMOBepPXHOCThH. PacCMOTpUM KOMBLO C
BHEILIHUM JuamMeTpoM d; U1 BHYTPeHHUM [AuaMmeTpoMm d,, Kacaroleecsi TTOBEPXHOCTH
xugkocTtu. TonyHa Kosbla b .

[Ipy MOAHSATUM KOJiblla C MOBEPXHOCTU TIPOMCXOAUT pa3pbiB IMOBEPXHOCTHU
JKAJKOCTU MO KPOMKAaM KoJblia. [I/iMHa rpaHULibl iepesi OTPLIBOM KOJIbLia, 0 KOTOPOU
TIPOUCXO/IAT Pa3pbIB MOBEPXHOCTH, COCTABJISET



L=nld + d)=nld +\d - D) =2ald - B=2nld, + ] @)
W3mepuTth cuny F, Heo6X0AUMYIO Jijisi OTPhIBa KOJIbLja, MOXKHO TI0 (hopmyne: . .
(3)s
rjle A — CpefiHee yJIMHEHHe MPYKUHBI B MOMEHT OTpbIBa KOJIbLIA.

[MpyHLMNManbHasi CXeMa YCTaHOBKM [Jisi  omfpejeneHUs Ko3(duiyeHTa
TIOBEePXHOCTHOTO HaTshKeHUs n300pakeHa Ha puc. 1.

Puc. 1. Cxema ycTaHOBKU
K nipyxuHe rno/BselnBaeTcs MeTayinyeckoe KojbLo. [lepes HauasioM KaXKzioro
OIbITa KOJ/IBL[O NTPOTUPAKOT U MPOCYIUMUBAKOT. BpaljeHneM BUHTA OIyCKaeM KOJIbL[O [0
CONPUKOCHOBEHUSI C TIOBEPXHOCTBIO >KUJKOCTH, IIPU 3TOM HY)XHO CJ/IeIUThb, YTOObI
JKUIKOCTY He KacasiCsl CTOJIMK /I PA3HOBECOB, BIIMCAHHbIN B KOJIBLIO.
S E’JO NMHCaHHe YCTAaHOBKH
i e e foemem Memme D Ve - BHPTYa/IbHOH
/abopaTopHOM
e paboThbI
- OKCIiepyUMeHTabHas
yCTaHOBKa
o b= L) npe/CTaB/IeHa Ha
=" pucyHke. B mpapom
P d= 52 HIDKHEM  yIVIy  [idHa

3akoHa u306apHom Acx=| 0 |;) mu

ol v TaHe/lb <« KHUIKOCTbY,

Mioccara cBpoc

201 rorp = v Ha KOTOPOM MOXXHO

@ eliore X Y@ 06 XY € Mon X U Gleamr- X ¥ G ypae X LW Ypae X .G 8)Me X ¥ [J Coc X TG onep X (o

CTpaHnupl caiita

Mo npocpins

Obuwee

2.01. Mposepka
3aK0Ha
U30TEPMUYECKOTD
npoyecca Boil...

3akoHa Wapna

W30XOPHOM NpoLecta XnaKocTb

BbIOpaTh poj

2.04. Onpepenerie
YAensHoit

TENNOEMKOCTH y T H(HAKOCTI/I.

TBED‘:{MX Ten 2 KEPOCHH
i _ * Hocepepie,
= HaXOJUTCS TaHe b

2.06. Onpegenenue
TeMneparypHor

EZMJ«11apaMeTphl  TIPY>KUHBI

U Komblia». Ha Hel
MO>KHO MEHSITh KO3(D(PUIIMEHT >KeCTKOCTH TIPY>KMHBI, AUAMeTp KOJiblja U TOJI[HUHY
Konblla. HaBesist Ha KOJIBI[O M y/iep>KUBasi TIPaBYH0 KHOIIKY MBI MOYKHO TIPUBECTH B
JOBIDKeHUs] Konblia. [Ist Toro, 4rod MPUNTH B HUCXOAHOE ITOM0XKEeHHs HeoOX0oJuMo
Ha)kKaTb Ha KHOIIKY «cOpoc». Vcrosb3yst Tipe/iCTaBIeHHY0 YCTaHOBKY, JOCTUTAeTCS
1]e/Tb TI0CTaBJ/IeHHOM 1ab0paTOpHOi pPaboThI.

I1lnaH BbINO/IHeHUsA padoThI
1. Tlepelimure 1O  cCbUIKe https://www.youtube.com/watch?v=9pcaBm21J{8 u
MIPOCMOTPUTE BHUEOYPOK KOTOPbIM TIOSCHUT, KakuM 00pa3oM TIpPOBOJAUTCS
naboparopHasi paboTa B peasibHbIX yC/IOBUSIX.




2. [TepeniauTe no ccouike http://mediadidaktika.ru/mod/page/view.php?id=346
Y BBITIOJTHSIUTE TI0C/Iel0BaTeIbHOCTD JAeCTBUM, OTTMCAHHBIX HIDKE.

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

1. 3anyCTUTh BUPTYa/IbHBIM CTEH/]

2. BribpaTh ucciieiyeMyto >KUJKOCTh U3 TPeX BO3MOXKHBIX: BOJja, Mac/io, KEPOCHH.

3. YcraHOBUTH TlapameTpbl KOJiblla M TIPY’KUHBI: JKeCTKOCTb K, BHYTPeHHUMU
auametp di, TO/IIMHY KoJiblia h (8b160p OaGHHbIX 8eAUUYUH HA 8awle YCMOMpeHuUe)

4. OnpefenuTsb JIIMHY FPAHULIbI pPa3pbiBa 10 OJJHOMY U3 PaBeHCTB B (popmyiie (2)

5. IIpuBecTH KOJIbLIO B CONIPUKOCHOBEHME C KUAKOCTbIO Ax = (.

6. MeayieHHO TOJHMMATh KOJIbLO, MpUJaBas IpUpalleHrue CKaThr TNpyXuHbl Ax 0.
3adukcupoBaTh MTOKa3aHWe AX B MOMEHT OTpbIBa KOJIbIIa.

7. HaxkaTh KHOTIKY «cObpoc». [IpozenaTs ombIT 3—5 pas.

8. PaccurraTrh CpefHIOI0 CHUJIy YIIPYTOCTH, KOTOpasi B MOMEHT OTpbIBa KOJIblla pPaBHa
CuJsie MOBEPXHOCTHOTO HaTsbKeHus no Gopmyiie (3)

9. PaccuuTarite K03 (GULIMEHT MOBEPXHOCTHOIO HaTsDKeHus 1o ¢popmyie (1).

10. Pe3ynbTaThl M3MepeHUil 3aHecuTe B Tab/uLy (pacuembl HUMCE 3aNUCAHbI OOANCHBI
00513ame/bHO).

11. PaccurTaTh MOrpemHoCTb U3MEPEHUN.

Ne KUIKOCTb ki day | B W s L FL T, e, AS
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12. CdopmynupoBaTh BbIBOJBI.

KoHTpo/ibHBIE BOIIPOCHI

1. B Kaky CTOPOHY eMCTBYeT Ch/ia TIOBEPXHOCTHOIO HATSKEHUST?

2. OOBICHUTL SsiBJIeHHWe TI0BePXHOCTHOTO HaTshkeHUWs. UTo Ha3biBaeTcCs
K03(PULIMEeHTOM MMOBEPXHOCTHOTO HaTSHKeHUs?

3. Kakue KOCBEHHbIe MEeTO/bI onpejie/ieHUs Ko3(duireHTa
TOBEPXHOCTHOI'O HaTsKeHUs1 Bol 3HaeTe, UX CyTh?

4. OOBSICHUTE TOHATHE U OIyCKaHUe >KUJKOCTeM B KalW/IIIPHBIX TPyOKax,
MO>KHO JIU OTIPe/IESTUTh o , UCII0/Ib3Ys KaIlli/UIIpHbIe TPYOKH U Kak?

Koutpomupyemsie komrieteHnuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IT.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHKHU:

— O1leHKa «5» CTaBUTBCS, €C/TM YYall[UACS BBITIOJ/IHSET paboTy B TOJHOM 0OBmeme C
cobmofieHieM  HeoOXOAWMOW  TOC/Ie0OBaTe/IbHOCTU  TIPOBeJeHHWs]  OMBITOB U
W3MepeHW;  CaMOCTOSTe/IbHOM  palldOHa/IbHO ~ MOHTHPYeT  HeobxouMble



obopy/loBaHHe; BCe OMBITHI MPOBOJUT B YC/IOBUSIX M PeKHUMaX, 00eCITeurBaroIux
ToJTyueHre TIPAaBWIbHBIX pe3y/JbTaTOB M BBIBOZIOB; COO/O/aeT TpeOOBaHUS ITPABHII
0e30macHOCTH TpPYyZia; B OTUeTe MPaBHU/IbHO W aAKKyPaTHO BBIMTO/HSET BCE 3allvCH,
TabJULbI, PUCYHKH, UepTeXku, rpadyKu, BLIUMCIEHNS; TIPaBU/IbHO BBITIO/HSIET aHa/In3
TOrPEeIHOCTEN.

— OtweHKa «4» CTaBUTCS, €C/IM BBITIONIHEHbI TpeOOBaHUSI K OLEHKUA «5», HO ObLIM
JOTYIIleHbl 1BA-TPH HezoueTa, He Oomee ofgHOM Herpy06oil OIMOKM W OZHOTO
HezloueTa.

— OueHka «3» cTaBUTCS, ecnmy paboTa BLITIOJTHEHA He TIIO/THOCTBIO, HO 00beM
BBITIOJTHEHHON YaCTH TaKOB, TIO3BOJISIET TIOAYYUTh IIpaBU/IbHbIE pe3y/lbTaThl U
BBIBO/IBI: €CJTH B XO/Ie TIPOBE/IeHUs OTbITa ¥ M3MePeHUH ObL/TH JOMYIIeHb] OIIHOKH.

— OrneHka «2» CTaBUTCS, ecau paboTa BBIMONHEHAa He TIOMHOCThIO U 00BeM
BBITIOJTHEHHON 4YacTh pabOT He TIO3BOJIAT CZieJlaTh ITPABWIBLHBIX BBIBOJIOB: €C/IH,
OTTbITHI, U3MEPEHUs], BLIUKC/IeHHs], Ha0JTI0IeHHs TIPOM3BOM/IHCH HEIIPAaBU/IBHO.

KoHTpo/sibHasi pabora Ne 2
ITo pa3geny «MovieKy/isipHas (PpU3UKa U 0CHOBBI TEPMOAUHAMHUKH»

1 BapuaHT

1. I'a3 B kosmnuectBe 1000 mostel ripu fasyiennu 1 MIla umeet Temneparypy 100° C.
Haiitu o6beM rasa.

2. [1pu Kakou TeMIiepaType Cpe/iHssl KWHeTHYeCKast SHeprys NoCTynaTeJbHOro
[BIKeHUs1 MOJIeKyJ1 rasa paBHa 12,42-10-21 k.

3.UeMy paBHa BHYTPEHHssI SHepPrus 5 MOJIb OJHOATOMHOTO ra3a Ipy Temrieparype 27°
C?

4. I'a3y niepeziaHo KomuecTso Ter1oTel 300 [IK, ero BHyTpeHHss SHeprus
yBesiumiack Ha 200 k. YUemy, paBHa paboTa, coBeplilieHHasi Ta3oM?

5. TenyioBOM ABUraTe/b MOydaeT OT HarpeBartesist SHepruto, pasuyro 1000 Ik, v
otgaet xonoAunbHUKY 3Hepruto 800 k. Uemy paBen KII/ TerioBoro gBuraresisi?

2 BapuaHT

1. Paccuuraiite TemmiepaTypy, IIpyu KOTOPOM HaxXOZATCA 2,5 MOJIb ra3a, 3aHUMaroLLero
obweM 1,66 /1 1 HaXoAsAIIerocs 1o faBaeHyueM 2,5 MITa.

2. ITpu Temnieparype 27°C maBiieHue ra3a B 3akKpbiToM cocye 75 kl1a. Kakum Oyzer
JlaBJIeHUU NpU Temrepatype -13°C?

3. KakoBa BHyTpeHHss 5Heprust aproHa maccou 200 r npu temmniepatype 17°C?
(mosnsipHast macca aprosa 40 r/Mosib)

4. OnpeieIUTh BHYTPEHHIOK SHEPIUI0 0JHOATOMHOI'O M/ea/IbHOI'o ra3a ecjii OH
noyTyuns1 KojmdecTBo TeryioThl 1000 [k v coBepitu ripy 3ToM paboty 400 [Ix.

5. TenyioBOM ABUraTesb 3a LMK/ M0OJyyaeT OT HarpeBaTeJsisi SHepruto, paBHyro 1000
K, n otgaet xonoguinbHUKY 3Hepruto 700 k. Uemy paBen KII/I TersioBoro
JiBUrartess?

3 BapuaHT



1. B 6amiore oobemom 100 1 HaxoguTCs 2 T KMC/IOpo/ia Tipu Temrieparype 47°C.
KakoBo JjaB/jieHue ra3a B 6a/iioHe? (Mo/isipHasi Macca KMcaopo/ia 32 1/MoJib)

2. Onipefie/IuTh CPeHIO KUHETUUYECKYH0 SHEPTUI0 MOCTYNaTeTbHOTO ABUYKEHUS
MOJIeKyJ1 rasa rpu 17°C.

3. KakoBa BHyTpeHHsIs1 3Heprus 10 MoJib OHOATOMHOI'O M/ ealbHOro rasa rpu 127°C?
4. TIpu cooOirieHny ra3y KoauuecTBa TerioTbl 6M /K OH pacCIMpHUICS U COBEPIIII
paboty 2 MIx. HaiiiuTe n3MeHeHWH BHYTPEHHEM SHePryu ra3a. Y BelMunaach OHa
W/ YMEeHbIIW/Iach?

5. Uemy paBeH MakcuMasibHbiM KIT/I uaeansHOrO TEMIOBOTO JBUTATE/ISA, €C/IA
TeMriepaTypa HarpeBaTesi paBHa 455°C, a xoynoguibHuKa — 273 °C?

4 BapuaHT

1. Haiinute 06beM Boiopozia Maccoit 1 Kr nipu TemriepaType 27°C u gaBnenuu 100
klla. (Mo/isspHasi Macca BoJjopo/ia 2 T/MOJIb)

2. Beuncivte uaMeHeHUe BHYTPeHHeW SHepryuy BOJJ0OPO/ia, HaXOASIIerocs B
3aKPbITOM COCY/e, rpu ero HarpeBaHuu Ha 10°C. Macca Bogopoaa 2 Kr, MoJisipHast
mMacca BoZopoja 2 r/MoJib.

3. I'a3y nepefaHo KonmuuecTBO TerioThl 300 [IK, v TIpU 3TOM OH COBEpILX/ paboTy
100 Ix. Yemy paBHO M3MeHeHUe BHyTPEHHEeM SHepruu rasa?

4. B karminsipHoM TpyOKe paguycom 0,55 MM JKUAKOCTB TIOHSA/IaCh Ha BbicoTy 11
MM. Halitu K03 UiiMeHT MoBepxXHOCTHOTO HATsHKeHUs KUAKOCTU. [110THOCTD
xupkocty 800 kr/m3.

5.TerioBoit ABUTaTesb coBepilaeT 3a LUK paboty 100 Ix. Kakoe ko/muecTBO
TeIJIOThI [10/Iy4YeHO TPy 3TOM OT HarpeBatess, eciv KII/ asuraresns 20%?

5 BapuaHT

1. KakoBa Temniepatypa rasa npu gasjieHuu 100 klla ¥ KoHLIeHTpaLMU MOJIeKY.JI
1025 m-3?

2. Onpenenvre KOHL[EHTPALIUIO MOJIEKYJI ra3a, Haxo dLlerocs noy, gasaenyvem 200
klIa pu Temmeparype 300 K.

3. Kak 1 Ha CKO/IbKO U3MeHW/IaCh BHYTPEHHSs SHeprus rasa, ecjiu Ipu ero
afriabaTHOM CKaTUX Hafi HUM Obisia coBepiiieHa pabora 200 Ix?

4. I'a3y niepesiaHo KommuecTBo TeryioTel 100 /1K, ero BHyTpeHHsIs1 SHeprust
yBenmuraack Ha 50 [Ix. Uemy, paBHa paboTa, coBepilieHHast ra30M?

5. Makcumanenbiv KIT[J naeansHoro TersioBoro gsuraresis paseH 20%. Havigure
TeMIlepaTypy HarpeBaTesis, ecjii TemriepaTypa Xoao4uabHuka 27°C.

Koutpomupyemsie komrieteHnuu: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; IT.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

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.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHKHU:

OtmeTKa «5»

TIOJTHO PacCKpbITO COZlepyKaHue MaTepuana

YETKO Y MPaBWIbHO [JaHbl OIPe/ieJIeHUsT M PACKPBITO COJiep>KaHue TIOHSATUM, BEPHO
WCI10JIb30BaHbl HAYYHbIE TEPMUHBI

JI7Is1 I0Ka3aTeIbCTBa MCTI0/Ib30BaHbl Pa3/IMUHble YMEeHUs], BLIBO/IbI U3 HaO/II0IeHUM,
OMBITOB

OTBeT CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHUoOpeTeHHbIe 3HAHMUS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpe/iesieH s TIOHATUM U UCTI0/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs TOHSITUM HETOJ/THbIe, TOMYyIeHbl He3HAUUTe/IbHbIe HapYIIEeHUs
T10C/Ie/JOBaTeTbHOCTU U3/I0KeHUSs1, HeOOIbIIIe HETOUHOCTHU TTPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BbIBO/IaX M 0000111eHHsIX

TpaBWIbHbIEe U UeTKHe OTBEThI Ha BOMIPOCH] yTOUHSIOI[Er0 XapakTepa (To3ulys
TTIOHUMAFOIITNI )



OtmeTka «3»

YCBOEHO OCHOBHOE CO/lepyKaHre yueOHOro MaTepurara, HO U3/I0)KeHO (pparMeHTapHO,
He BCer/ia rocaej0BaTeIbHO

onpejie/ieHUs OHSATUM HEJOCTaTOYHO UeTKHe

He HCII0JTb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011jeHNs 13
HabJ/Tt0/JeHUi, JOMyIleHbl OIIMOKU MPU UX U3/I0KEeHUU

JOTTyIIleHbI OIMOKY ¥ HETOUYHOCTH B MCTIO/b30BaHNWM HAyYHOM TEPMHUHOJIOTHH,
onpeziesieHde MOHSATUU

TpaBWIbHbBIE U YETKHE OTBEThI Ha BOMPOCHI HABOAILIETO M KOHKPETU3HUPYIOLLEro
xapakTepa (Io3ULMs KPUTHK)

OTMeTKa «2»

OCHOBHOE cojiepykaHue yueOHOro MaTepuasia He pacKphbITO

He JIaHbl OTBETHI Ha BOMPOCHI HABOSILIEr0 U KOHKPETU3UPYIOLLero XapakTepa
JOTTyIIleHbI TPyObie OIIMOKY B OTIpe/ie/IeHUH TTOHSTHH, TIPU UCITO/Ib30BaHUU
TePMUHOJIOTUM.

TectupoBanue (T)

1. VICTOYHUKOM 3JIEKTPOCTaTUUECKOTO T0JIS ABJISETCH ...
A. TToCTOSTHHBIV MarHuT.
b. IIpoBOAHVK C TOKOM.
B. HenogBWXHBIN 5/1eKTPUYECKUAN 3apsif,.
['. JBWKYLIUKCS 5/IEKTPUYECKAN 3apsif,.

2. Kakou u3 rpavkoB Ha PUC. COOTBETCTBYET 3aBUCUMOCTH MOAYJISA KYJOHOBCKOU
CU/IbI, JEVCTBYIOLENM MeXy [IBYMsI TOUEUHBIMHM 3apsilaMd, OT PACCTOSTHUS MeXIy
3apsijamu’?
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A.1. b.2. B3.T.4.

3. B 0lHy 4 Ty ’Xe TOUKYy OZHOPOJHOIO 3JIEKTPUYECKOI'O I10Jisi BHayajle IIOMeCTU/IN
MPOTOH, @ 3aTeM — 3JIEKTPOH . BeivuMHa KyJIOHOBCKOW CHWJIbI, [J€HMCTBYIOLLEHM Ha
yacTuyys, ...

A. He usmeHunacs.

b. YBenuuunace.

B. YMeHb1mnacs.

I'. BHauase yBenmMuu/iach, a 3aTeM yMeHbIIN/aCh.



4. Kak U3MeHWUTCS Cula KYJIOHOBCKOTO B3aWMOJ€MCTBUSI [IBYX TOYEYHBIX
HEMO/IBW)KHBIX 3apsiZiOB MPU YBEJIMUEHUU PACCTOSTHUSI MEeXXY HUMU B 4 pasa’?

A. YBenmuuurcs B 4 pasa.

b. YMeHblmnTCH B 4 pasa.

B. ¥YBemuuurcs B 16 pas.

I'. YmenbmuTcd B 16 pas.

5. Kak u3MeHUTC cwia 3/IeKTPOCTaTUYEeCKOTO B3aUMOJEUCTBUS ABYX TOUEUHBIX
HETO/BKHBIX 3aps/I0B MPU MepeHeceHry UX 13 BaKyyMa B Cpefly C JU3IeKTPUUeCKOn
TPOHHULIAEMOCTBIO 81, ec/ii pacCTOsTHHAe MeXXy HUMU OCTaeTCs MPeXKHUM?

A. He usmenuTcs.

b. Ymenbmutcd a 81 pas.

B. YBemmuurcs B 81 pas.

I'. YMmenblmnTCs B 6561 pas.

6. Ha puc. npuBeieHo rpaduyeckoe nu3o0pakeHue 3/1eKTPUUYeCcKoro moJsi ¢ TIOMOIIbI0
MUHUM HamnpsbkeHHOCTH. Ha KakoM U3 pHCYHKOB H300pa)keHO OJJHOPOJHOe
37IeKTpUYeCcKoe 1oJie?
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7. Kak U3MEeHHUTCS 10 MOAYJIH0 HANPSDKEHHOCTh 3/IEKTPUYECKOr0 M0JI B JAHHOM TOUKe
TIpU YMeHbILIeHUH 3apsza, Co3/arolLero roJe, B 3 pasza’?

A. YMmeHblIUTCA B 3 pasa.

b.YBenuuurcsa B 3 pasa.

B. YmenbmuTcs B 9 pas.

I'. He usmenurcs.

8. PasHOCTb TOTeHIMAoB MeXAy OOKmagkamMu KouzeHcatopa 200 B. 3OnekTpoH
TiepeMelraeTcst U3 TOUKA 1 B TOUKY 2 Tak, KakK TOKa3aHO Ha puc. YeMy paBHa paboTa
T0 TIepeMelleHHI0 JIeKTPOHA U3 OZJHOW TOUKU MOJIsl B APYTYHO?
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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. P
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.;
JIP2, JIP4, JIP23, JIP30

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 orieHKuU:

— «2» BBICTaB/IsIETCS 00yUaroiemMycs, eciiv Habpan MeHee 4 06asoB.;
— «3» BBICTaB/IsIeTCS 00yuaroieMycs, 3a 5-6 6anos;

— «4» BbICTaB/IsgeTCsA 0OyUaromemMycs, 3a 7-8 6asnos;

— «5» BbIcTaBnseTcs obyyaroiemycs, 3a 9-10 6anios.

3ajaHus /1A CaMOCTOsATe/IbHOM padoThl (CP)
Temnbl 3cce (pedepaToB, JOK/1a0B, COOOIIEHMI)

OJIeKTprUUecKye 3apsiJbl.
O/1eMeHTapHbIN 3/IeKTPUUeCKUH 3apsf.
3aKOH COXpaHeHUs 3apsi/a.

3akoH KysoHa.

DneKTpyuueckKas MOCTOsTHHAS.

ik



6. DnekTpuueckoe rose.

7. HanpsiKeHHOCTB 3/IeKTPUYEeCKOTO MOJIA.

8. TlpuHUMIT Cyneprno3uLK MoJeH.

9. TIpoBOAHUKHU B 3JIEKTPUUYECKOM I10JI€.

10./In3/1€KTPUKH B 3/IEKTPAUECKOM T10JIe.

11.Tlongpusanus JU3/1eKTPUKOB.

12.PaboTa crs 3/1eKTpOCTaTUUeCKOro ToJIs.

13.IToTen1an. Pa3HOCTb MOTEHIMAJIOB.

14. 9kBUTIOTEHLUAIbHBIE TIOBEPXHOCTH.

15.CBs13b MeXXy HarpsyKeHHOCTBbI0 U Pa3HOCTBHIO TTOTEHLMA/IOB 3JIeKTPUUeCKOro
TI0JIS1.

16.2nekTpoemMKoCTb. KOHI€HCAaTOPHI.

17.CoeuHeHre KOH/IEHCATOPOB B OaTapero.

18.2Heprus 3apsyKeHHOr0 KOHZeHCaTopa.

19.0Heprus 3/1eKTpUUeCKOro mnoJis.

20.E1uHULIBI 3/71eKTPOEMKOCTH.

21.TIpumeHeHre KOHJEHCATOPOB.

Koutpomupyemsie komrieteHnuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IT.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu orieHKuU:
OtmeTka «5»
® [I0JIHO PaCKphbITO COJlep)KaHue MaTepuasa
® yYeTKO M MPABWIbHO [laHbl OIpejieJieHUsI U PacKpbITO COJiep)KaHue MOHSTUM,
BEPHO UCII0/Tb30BaHbl HAyUHble TEPMUHBI
® /s [OKa3aTe/JbCTBA HCIO/Ab30BaHbl pa3/MyHble YMeHMSs, BBIBOJbI U3
HaO/TF0IeHUH, OITBLITOB
® OTBET CAMOCTOSITE/TbHBIN, UCII0/Ib30BaHbI paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

® paCKpBITO OCHOBHOE CO/lep>KaHre MaTepuasa

® B OCHOBHOM TIpPaBW/IbHO /[laHbl OMpeJe/JeHus TIOHATUM U HCII0/b30BaHbI
HayuyHble TEDMUHBI.

® OTBET CaMOCTOSITe/IbHBIN

® ompefe/ieHUs] TOHATUM HENOJIHbIe, NOMYIeHbl He3HauuTe/bHble HapyLIeHUs
T110CJ/ie/J0BaTeIbHOCTU W3JI0’KeHMUS], HeOoJIbIIINe HETOUHOCTHU rpu
WCTI0/Ib30BaHWHY HayUHBbIX TEPMHUHOB W/ B BBIBOJIaX U 0000IIeHUSX

® TIpaBWIbHbIe U UEeTKHE OTBeThbl Ha BOIMPOCHI YTOUHSIOI[Ero XapakTepa (Io3uLus
TTOHUMAFOIITWI )

OtmeTKa «3»
®* VYCBOEHO OCHOBHOe coOJepkKaHWe yueOHOro MaTepuana, HO H3/I0XKeHO
(dparmMeHTapHO, He BCer/a Mocje0BaTeIbHO
® ompe/ie/ieHUs TIOHSITUN HEeJJOCTaTOYHO UeTKue



® He WCIO/Jb30BaHbl B KauecTBe [0Ka3aTe/lbCTBA BBLIBOALI U 0000IeHUs M3
HaO/MroIeHNH, JTOMYI[eHbI OIITMOKY TIPU UX HU3J/I0KEeHUH

® IOMyIIeHbl OMMOKW ¥ HETOUHOCTH B WCITO/Ib30BaHUM HAy4YHOW TEPMHHOJIOTHH,
onpeziesieHe MOHSATUU

® [paBW/bHble W  YeTKMe OTBeTbl Ha  BOMPOChl  HABOASAIIEr0 U
KOHKPEeTH3UPYIOIIlero Xxapakrepa (Mo3uLiysi KpUTHK)

OTtmeTKa «2»

® OCHOBHOE Cojlep>KaHHe yueOHOro MaTeprasa He pacKpbITO

® He JlaHbl OTBeTHI Ha BOMIPOCKI HABOSAIIETO U KOHKPETHU3UPYIOIIero xapakTepa
JOTyIleHbl TpyOble OIMMOKW B OIpeje/ieHUd TIOHATHM, TP MCIIOIb30BaHUU
TePMUHOJIOTUM.

JIabopaTopHbIie padoThI
JIaboparopHasi padora Ne 4
Vi3MepeHHe /IEKTPOEMKOCTH IVIOCKOT0 KOHAeHCaTopa

Iless paGoThI: orpejienieHre EMKOCTH TIJIOCKOTO KOHJeHcaTopa U 6arapeu w3
CcoeJMHEeHUU KOH/IeHCaTopa IMpH M0C/ie[0BaTe/IbHOM COe/IMHEeHUH.

ITpubopsl U npuHA/IeXHOCTH: Vcnonb3yeMasi riaTdopma
(https://phet.colorado.edu/en/simulations/filter?
subjects=physics&type=html&sort=alpha&view=grid) = KOHZEHCaTOp  W3BECTHOMU
6MKOCTH (3Ta/IOHHBIM), BOJBTMETDP, PEOCTAT, WCTOYHUK HarpspKeHus, JBOWHOU
repeksirouaTesib, KJt04, CoeIMHUTeTbHbIe TIPOBO/IA.

KpaTkoe TeopeTnueckoe BBe/jeHHE

Cucrema, cocrosliias U3 JBYX IIPOBOJHUKOB, pa3/e/ieHHbIX C/I0eM [AU3/IeKTPUKa
Y paCIoJIOJKeHHbIX Ha MajioM pacCTOSIHWUMU APYr OT JApyra Tak, UTO 3JIeKTphuecKoe
rojie  3aK/II0YeHO TOJIBKO B TIPOCTPAaHCTBe MeXJy [POBOJHUKAMU, HAa3bIBAeTCs
KOH/IEHCAaTOPOM. JJIeKTPOEMKOCTBbI0 KOHJIeHCaTOpa Ha3bIBaeTCsl BeJIMUMHA, UYHMC/IEHHO
paBHasi OTHOILIEHHWIO 3apsifia , HaXOZMAIIerocs Ha ONHOM W3 00K/IaZoK, K pPa3HOCTH
TIOTEHI[MA/IOB MEX/y 3TUMHU 00K/TaZiKaMu

c=4
Ua.
Enunuiia usmepenue [U]= [@agap]= [D].

ONeKTPOEMKOCTh 3aBUCHUT OT (POpMbI, pa3MepoOB KOHJleHCaTopa, Marepuasa
[A3JIeKTPUKA U ero Temreparypbl. Tak EéMKOCTb IJIOCKOTO KOHJeHcaTopa MOXKHO
BBIYUCJIATD 110 (hopMyie

£5, 85
¢ (2,
rage S — miomans oOknanok, a d — paccTosHUe Mexay OOK/IajKamu, Mpuyem
TIPe/INIO/IaraeTCs, UToO BLIIOIHAETCS COOTHOILEHHe ¥ S>> a
DNeKTPOEMKOCTh LIWJIMH/[PUUECKOT0 KOHIeHCaTopa BLIUMC/ISIIOT 110 hopMyJie




In(—]
2 (3)
rae | — pgmuHa oOpasyromed MWIMHApPA; 1M T';— PaJUyChl COOTBETCTBEHHO
BHYTPEHHEH 1 BHEIITHEH 00K/Ia/I0K;
HeckobKo KOHIEHCATOPOB MOYKHO COeIMHUTHL B OaTapeto. [1pu mapanieibHOM
coeJMHEHUU EMKOCTh OaTaper paBHa CyMMe EMKOCTel KayKJJoro U3 KOH/|eHCaTOPOB
n
c=Y ¢
=1 (4).
[Tpu mociefoBaTe/IbLHOM COeAWHEHUM eMKOCTb OaTaped pacCUMTBLIBAHOT TIO
dbopmyiie

—
=]

151
¢ 5 CG).

OHa 3aBHUCHT TOJIbLKO OT TeOMeTPUYECKHMX XapaKTepUCTHK KOHJeHcaTopa:
TUIOIIAZAN OOK/IAaZIoOK U pacCTOSTHUSI MeXAy HUMH. [IpefrnosioKum Terepb, UTO
MPOCTPAHCTBO MeXKAY OOK/IaZKaMH 3ario/iHeHO AW3TeKTPUKOM C [IW3JIeKTPUUecKOou
TIPOHULIAEMOCTBIO €. Kak u3MeHUTCss éMKOCTh KOHZeHcaTopa? HanpsskéHHOCTE 1oJis
BHYTPU KOHZIEHCAaTOpa YMEHBIIUTCS B € pa3, O3TOMY HalpsUKEHHOCTh I10JI1 BHYTPH
KOHZIeHcaTopa Oy/ieT uMeeT cieAyrolyto hopMyy

=_4q
£&y 8 (6)

Kak sr000i1 TpPOBOJHWK, HeCylIWd 3apsi[i, KOHJ|eHCaTOp MWMeeT SHEepruio,
KOTOPYIO HaxoAsT mo gopmyJie
g _qU_CU

W=5e=5"=3 ).

IToceoBaTe/IHOCTH BBINO/THEHHs PadoThI:

1. 3axogum Ha raTdopmy yepes
ccblnky: https://phet.colorado.edu/sims/html/capacitor-lab-basics/latest/
capacitor-lab-basics en.html (Mo>xxHO uepe3 /060 TamkKeThl, He HYXKHO
perucTprupoBaThCs).




2. HakumaeM K/aBHUIlIed PUCYHKY IJIOCKUM KOHZeHcaTop (Capacitance).
3. Ha sKpaH BBIXOAWUTH CJIeIYIOLIAs AUATIOr0Bast OKHO.

E 0 H e b 1 NVEREN | | s
£ 4k T - = =4 B
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B ppdins PERH l_ I Flab: Shangis
[T ez etz crargs = -
|| sm=inergy [Pk SicMl
' : | B Curam Dhsaa o
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o
|=J
= |
b |
; J

(. apacitnr Lab: Bagick

4. HakumaeM B JieBOM CTOpDOHe Ta/IoUKU U Tepe/iBUraeM CTpefKy Ha OaTaped Ha
KaKyl CTOpPOHe.
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5./3MeHUTh TUIOIIAIb M PACCTOSTHUE MeXXAy OOKmajkamu. (3HaueHWe HarvcaTh B
TaO/IHITy)

6.Uepe3  mysnbTHpeecTOp  (BOJIbTMETP) UM3MEPUTh  HampsbkeHue  (pasHOCTh
TIOTEHI[MAZioB) MeXAy obkmagkamu. V3mepsieM uyepe3 TPOCTEHbKUX 'TIIyTIOB"
(KpacHbIM 1 yepHBIM NpoBOIOB). KpacHbIi cTaBuUM Ha “+” 00K/Ia[Ky, a YepHBIA B “-
00K/azKy. VI 3HaueHue TUIIIeM B TaOJIHITy.

Ssparatian

' 26 nm

Flzte Ar=a

I
+

Voltage

|D.?DDV




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
“= )
‘A o :| C—Co (7)
g:%*mn%
" ®).

10.Pe3ynbTaThl pacueTa 3aHeCTU B Tabmiy 1.

Tabmuria 1.

Ne | S (m?) dm) |C E W Co |ACq, €
(@) | (B/m) | (IK)

1

2

3

KoHTpo/1IbHBIE BOIIPOCHI:

1. TaviTe onpeiesieHue 371€KTPOEMKOCTH TTPOBOIHUKA. B KaknX eTUHULIAX U3MepSeTCs
9/1IeKTPOEMKOCTB?

2. 3anuimmTe QopMyJ1y 3JIEKTPOEMKOCTH C(heprUYeCKOro IPOBOJHUKA.

3. OT yero 3aBUCUT 3/1IEKTPOEMKOCTb IMMPOBOJHUKA?

4. Yto Takoe KOHAeHcaTop?

5. [auTe onpefieneHre 3/1eKTPOEMKOCTA KOH/JeHCaTopa.

6. OT Uero 3aBUCUT 3/IEKTPOEMKOCTb KOHleHcaTopa?

7. 3anuiunte (PopMyJly 371eKTPOEMKOCTHU TJIOCKOTO, LIUTMHAPHUYECKOT0, ChepruecKoro
KOH/IeHCaTOPOB.

8. BriBeuTe (popMyy 371€KTPOEMKOCTH TJIOCKOTO, LIMJIMHAPUUECKOT0, ChepruuecKoro
KOH/IeHCaTOpOB.

9. 3armmmte GopMyny A BBIUKMCIAEHWS CyMMapHOM &MKocTH OaTtapeu
KOH/IEHCaTOPOB [Py UX I10C/1el0BaTe/IbHOM U Mapasljie/IbHOM COeJUHEeHUU.

10. BeiBegute dopMyny s BbIUMC/IEHHWs CyMMapHOW 6MKocTd OaTapeu
KOH/IEHCaTOPOB IpY MX T0CJ/Iel0BaTeIbHOM U Mapasljie/ibHOM COeJUHEeHUU.



Koutpomupyemsie komrieteHruu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IT.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu orieHKuU:

— OneHka «5» CTaBUTHCSA, €C/IM yUallldiCs BBITIONHSET paboTy B MOJHOM 0ObeMe C
cobmoeHrieM  HeOOXOAWUMOHN  TOC/e/I0BaTe/TIbHOCTH  TIPOBE/IEHUS]  OMBITOB U
U3MEPEeHUH;  CAMOCTOSITE/IbHOW  pAllMOHAabHO  MOHTHpPYeT  HeoOXOAuMbIe
000py/j0BaHHe; BCE OIBITHI MPOBOAUT B  YC/IOBHMSIX M PeXHMax, 00eCcreunBarolux
MoJTyueHre TIPaBWIBHBIX pe3y/bTaTOB U BBIBOJOB; COOJ0/jaeT TpeboBaHUs MpaBuMI
0e30macHOCTH Tpy/a; B OTYeTe TPABUIbHO M aKKypaTHO BBITIOJHSET BCe 3arluCHy,
TabJTUI[BI, PUCYHKH, UepTeXXH, TpadyKy, BLIUKMCIEHNS; TIPAaBHU/IbHO BBITIO/IHSET aHA/IN3
TIOTPEIIHOCTEH!.

— OueHka «4» CTaBUTCS, €C/IM BBITIOJIHEHbI TpeOOBaHUSI K OLIEHKU «5», HO ObLIH
JIOTyIleHbl /1Ba-TPU HezoueTa, He Oomee ofHOM Herpy0Ooil OIIMOKM U OZHOTO
HezloueTa.

— OrneHkKa «3» CTaBUTCS, ecid paboTa BBIMOJIHEHA He TIOJHOCTBIO, HO 00BeM
BBIITOJIHEHHOW YaCTU TAKOB, TI03BOJIIET T[IO/IyUYWTh TIPABWIbHBIE pe3yJ/bTaThl U
BBIBO/IbI: €C/TH B XO/Ie TIPOBe/IeHUsI OTbITa ¥ M3MepeHU ObL/TN JOMyIeHbl OLINOKH.

— OrneHka «2» CTaBUTCS, eciM paboTa BBIMOJHEHA He TIOJHOCTBIO U 00BEM
BBITIOJTHEHHON dYacTh paboT He TIO3BOJIAT CZieJlaTh ITPABWIBHBIX BBIBOJIOB: €C/IH,
OTTbITHI, U3MEPEeHUs], BEIUKC/IeHNs], Ha0JIr01eHHs TIPOM3BOAN/INCH 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.;
JIP2, JIP4, JIP23, JIP30




Kpurepuu oLieHKU:

OTtMmeTKa «5»

TIOJTHO PaCKPbITO COJlepyKaHue MaTepuasa

YeTKO W MPaBWIBHO JaHbl OTpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHI, BEPHO
WCII0J/Ib30BaHbl HAYYHbIE TEPMUHBI

JUTsT J0Ka3aTeIbCTBA MCII0/Ib30BaHbl pa3/IMuHble YMeHUs, BBIBOZBI U3 HaOJTIOjeHUH,
OIILITOB

OTBET CaMOCTOSITeTbHBIN, NCII0/Ib30BaHbl paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepKaHue MaTepuasa

B OCHOBHOM MPAaBUJ/ILHO /IaHbI OTIpe/ie/IeHus TIOHSATUM U UCT0J/Ib30BaHbl HAyUYHbIE
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

orpejiesieHUs IOHATUM HeTI0/HbIe, AOMYIleHbl He3HaUUTe/IbHbIe HapyIlIeHUs
TI0C/IeIoBaTeTbHOCTH U3/I0KeHHs], HeOOIbIIie HeTOUHOCTH TIPY HUCTI0/Tb30BaHUH
HayUYHBIX TEDMHUHOB WK B BBIBOZIaX U 0000ITIeHHSIX

TpaBWIbHbIE U YeTKHE OTBEThI Ha BOMIPOCHI yTOUHSIOI[Er0 XapakTepa (Mo3uLys
TIOHHMMAOIIT1H)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/lepyKaHre yueOHOTro MaTeprara, HO U3/I0KeHO (hparMeHTapHO,
He Bcer/ia rocaejoBaTe/IbHO

orpe/ie/ieHUs TOHSTUM HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe Jl0Ka3aTebCTBa BHIBO/IBI U 0000111eHNs 13
Ha0JTI0/IeHNM, JOTYIIeHbI OIITMOKY TIPU UX U3/I0KEeHUH

JOTTyIIleHbI OIMOKY ¥ HETOUYHOCTH B MUCTIO/Tb30BaHWM HAYYHOW TEPMUHOJIOTHH,
onpejiesieH’e MOHITUMN

TpaBUIbHbIEe U UeTKHE OTBEThI Ha BOMPOCHI HABO/ISAILIET0 U KOHKPETU3HUPYIOLLIEero
xapakTepa (1o3uLYsi KPUTHK)

OtmeTKa «2»

OCHOBHOE cojiepykKaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI HAa BOMPOCHI HABO/SLLIEr0 U KOHKPETU3UPYIOLL[ero Xapakrepa
JIOMyIIeHbI TPyOble OIMOKY B OMpe/je/IeHUH TIOHSTUM, TIPH UCTI0/Ib30BaHUH
TePMHUHOJIOTHH.

TectupoBanue (T)

I BapuaHT.

1. Haiipute cooTBeTCTBUE MeXAY (hHU3MUeCKMMH BeJITMUMHAMU U eIMHULIAMU UX
V3MepeHus:

A) cuna Toka 1) BarT



b) HanpsbkeHue 2) amriep

B) conpoTtuBnienue 3) BOJIbT
') MoIHOCTB 4) oM
IT) paboTa ToKa 5) KOYTb

2. Yopsijo4eHHbIM [IBM)KEHUEM KaKUX YaCTHL] CO3JaeTCsl SJIeKTPUUYECKUX TOK B
meTasuiax?

A) TI0N10KUTe/IbHBIX MOHOB b) oTpuijaTeTbHbIX MOHOB
B) nono>xutesnbHBIX ¥ OTPULIATEIBHBIX KMOHOB [') 3/1eKTPOHOB

3. Kakoli ¢opmysion BelpakaeTcst 3akoH OMa /17151 yuacTKa Ljeru?

A) A=IUt B) P=IU B) I=U/R T") Q=I"Rt

4. TTo kakout popMyJie BBIYMCISETCS MOLLHOCTb 3JIEKTPUYECKOTO TOKa?
A) A=IUt B) P=IU B) I=U/R T") Q=I’Rt

5. Cuia TOKa, rpoxojsauias yepes HUATH jiamiibl, 0,3 A. HanpsokeHuve Ha samrie 6 B.
KakoBo 3/1eKTpruecKoe CONpOTHUBIIEHHe HUTH JIAMIIbI?

A)2 OmB) 1,8 OM B) 0,5 Om T') 20 Om

6. [Tom KakM HarnpspKeHWeM HaxOJWTCS OJHA U3 CEeKLIMK TelleBU30pa
conpoTtuBnenuem 24 kKOwm, ecv cuia Toka B Heid 50 MA?

A)1,2BB)0,12BB)12BT) 1200 B

7. KakoBa MOILIIHOCTb 3/1IEKTPUUECKOr0 TOKa B jlamMrle 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 HaTpsbKeHHe Ha KOHILIAX CTa/lbHOT'O MPOBOAHKMKA 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 CorpoTHB/ieHrueM 2 OM
TOJK/TFOUM/IA conpoTrBieHre 6 Om. OnpejesvTe HanpsyKeHWe Ha 3aKUMax

HNCTOYHHKA.

A)12BB)24BB)36BTI)48 B 1)52 B



10. Kakoii i/IMHBI HY)KHO B3SITh KYCOK CTa/IbHOM IIPOBOJIOKH ceyeHreM 0,2 MM?,
yTOOBI B U3TOTOB/IEHHOM U3 HETO CTIMPa/IY TTOC/Ie TIoZiCoeJUHeHHs K UCTOUHUKY ¢ 3/1C
6 B u BHyTpeHHUM compoTuB/ieHreM 1,25 Om cuia Toka 6bl1a paBHa 3 A? YoenbHoe
conpomusesneHue cmanu pasHo 0,15 Om*mm>/m.

A)1MB)0,75MB)3MI) 10 M ) 0,11 m

II BapuaHT.

1. HaﬁﬂHTe COOTBETCTBHUE MEXAY BE€JIMUMHAMU U € IMHULIAMU UX U3MEPEHUA!

A) cuna Toka 1) BarT

b) Ko/MuecTBO TemI0ThI 2) amriep

B) conpotuBneHue 3) oM Ha MeTp
I') ynenbHOE CONPOTUBIEHUE 4) oM

IT) pabora ToKa 5) IKOyJIb

2. DneKTpUUeCKuil TOK B MeTaslylaX TipeJcTaBisieT Co0oi ...

A) yriopsijoueHHOe JBHKeHUe CBOOOHBIX MPOTOHOB

B) yriopsijoueHHOe ABM>XeHUe CBOOOHBIX 3/IEKTPOHOB

B) xaotuuHoe (6ecriopsiZloyHoe) ABIKeHHe CBOOOHBIX IPOTOHOB
') xaoTuuHoe (6ecriopsiZloyHOe) ABM)KeHHE CBOOOHBIX 3/IEKTPOHOB

3. Kakoi1 ¢popmynoli Beipaxkaetcsi 3akoH xoysis-JleHia?

A) A=IUt B) P=IU B) I=U/R I') Q=I’Rt

4. TTo kakoii popmysie BbIUNC/IsIeTCS paboTa 3IeKTPUUeCcKoro TokKa?
A) A=TI’Rt B) P=IU B) I=U/RT") Q=Ult

5. Cuna TokKa, npoxofdias yepe3 HUTh jamibl, 0,5 A. HanipsokeHue Ha siamrie 6 B.
KakoBo 3jieKTpUyeckoe COTpOTUBJIEHHWE HATH JIaMITbl?

A)30mB)1,20mB) 0,083 0mT) 12 Om

6. [Tox KakyM HarpspKeHHWeM HaxOAUTCS OJHa U3 CeKLIUM Te/leBU30pa
cornpoTuBieHreM 12 KOM, eciu cusa Toka B Helt 100 MA?

A)1,2BB)0,12BB) 12 BT) 1200 B

7. KakoBa MOLLIHOCTb 3/IEKTPUYECKOr0 TOKA B JjlaMrie TIpy HanpsbkeHuu 220 B u cuse
ToKa 0,1 A?



A) 2,2 kBt B) 0,22 kBT B) 2200 kBT I') 22 BT

8. OnpeneniiTe HanpsbKeHHe Ha KOHIIAX CTa/IbHOTO MPOBO/IHUKA A/IMHOM 70 cM U
TJIOIIA/LI0 TIonepeyHoro ceuenus 0,1 MM®, B KOTOpoM cujia Toka 250 MA. YoenbHoe
conpomusesnenue cmanu pasHo0,15 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 BHyTpeHHHUM COnpoTUB/ieHneM 2 Om
TOJIK/TFOUM/IA conpoTrBiaeHre 6 Om. OnpejeniTe HanpsyKeHWe Ha 3aKUMax
WCTOYHUKA.

A)24BB)48BB)72BT)96 B /1) 104 B

10. Kakoii i/IMHBI HY)KHO B3SITh KYCOK CTa/IbHOM IIPOBOJIOKH ceyeHreM 0,2 MM?,
yTOOBI B U3TOTOB/IEHHOMW U3 HETO CIIHUPa/IX TTOC/Ie TIoZCoeJUHeHNs K UCTOUHUKY ¢ 3[1C
6 B 1 BHyTpeHHUM corpoTrB/ieHreM 1,2 OM cusia Toka Obiia paBHa 2 A? YOesnbHoe
conpomugneHue cmaau pasHo0,15 Om*mm’/m.

A)3mb)1,2mMB)24mI) 1,8m 1) 0,36 M

Kontposipyembie komneteniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kiouu K TecrtaMm:
BapunaHT 1

Ne Bomipoca 1 [2/3/4/5/6|7[8|9 |10
IMpaBunbnbiii |A2 | I' B|B | I'' ' B|A|A | A
OTBeT B3

B4

i

A5
BapuaHT 2
Ne Bomipoca 1 [2/3(4|5/6]/7/8]9|10
I[MpaBunbubii |A2 | B |T'|A|B|\I' I' AlA|B
OTBeT S

B4

I3

15




Kpurtepuu OLIeHKU:

— «2» BbICTaB/IsIeTCs1 0OyyaroieMycsi, eci Habpasn meHee 4 6asioB;
— «3» BBICTaB/IsIeTCS 00yuaroiieMycs, 3a 5-6 6anos;

— «4» BBICTaB/IsIeTCS 00yUaroieMycs, 3a 7-8 6anos;

— «5» BBICTaB/IsIeTCS o0yyaromemycs, 3a 9-10 6aios.

3ajaHusA 1A CaMOCTOATe/TbHOI padoThl (CP)
Tembl 3cce (pedepaToB, JOK/Ia 0B, COOOIIEHMI)

1. Ycnous, HeoOXouMbIe /1J11 BOSHUKHOBEHUS U TIOZIeP>KaHUsI 3IeKTPUUeCKOro
TOKa.

2. Cwusa ToKa U IJIOTHOCTh TOKa.

3akoH OMa /151 yuacTKa Lielli.

3aBUCUMOCTb 3/IEKTPUUYECKOTO COTPOTHB/IEHUS OT Marepuasna, [JWHbl U

TJIOLa/Iv TIOTIePeYHOro CeueHus MPOBOJHUKA.

3aBUCUMOCTD 3JIEKTPUUECKOT'0 COMPOTUBJIEHUS TIPOBOJHUKOB OT TEMITepaTyphbl.

TemniepaTypHbI KO3(DPULMEHT CONMPOTUBIIEHUS.

CBepxXnpoBOJUMOCTb.

ONeKTPOABUKYLLasl ChJla UCTOYHMKA TOKaA.

. 3akoH Owma /1 OTHOM LIeTIH.

10 OJIeKTpUYeCcKyre Leru.

11.[TapannenbHOe U MOC/IeJOBaTe/IbHOE COeMHEHNE POBOJHUKOB.

12.3akonbl Kupxroda gs y3na.

13.CoeauHeHHEe UCTOUYHHUKOB 3/IEKTPHUECKOM SHEpruu B OaTapeto.

14.5/1C ucTOYHMKA TOKa.

15.3akoH [Ixoynsa — JleHua.

16.PaboTa 1 MOIITHOCTh TTIOCTOSTHHOT'O TOKA.

17.TernoBoe fAeMcTBYE TOKaA.

W

©oND v

Kontponvpyemslie komrneteHuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKuU:

OtmeTKa «5»

TI0/THO PaCKPbITO COZlepyKaHue MaTepuasia

YEeTKO Y MPaBWIbHO [lJaHbl OTIpe/ieJIeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BePHO
VICII0/Tb30BaHbl HAyUHbIe TePMUHBI

JJ1sI JoKa3aTeIbCTBA HCI0/Ib30BaHbl pa3/iMuHble YMeHUsI, BIBOZIbI U3 HabOJTI0jeHUi,
OMbITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtMeTKa «4»

PacKpbITO OCHOBHOE CO/iepKaHue MaTtepuasa

B OCHOBHOM MPaBWJILHO [IaHbI OTMpeiesieHrs] MOHSATAU U UCII0/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.

JIabopaTopHBIe paboThI

JIaboparopHast padora Ne 5

I/I3yqune 3dKOHOB MMOoC/1eJ0BATE/IBHOI0 U IIdPA/1/I€/IBHOT0 COeUHEHUA
MNpoOBOAHUKOB

Ilenb pabGoThbl: 03HAKOMHUTBCS C pa3/MUYHBIMK METOJaMU  W3MepeHUs
COTIPOTUB/IEHUS], W3MEpPUTb BeJMUMHbI HEU3BECTHBLIX COIPOTUB/IEHUN, TPOBEPUTH
3aKOHBI TI0C/IeJ0BaTEbHOIO U Mapasuie/ibHOr0 COeIMHEHUS COTTPOTUB/IEHUM.

IIpubopsl ¥ NPUHAJIEKHOCTH: pEOXOp]l, MarasvH COIpPOTHBJIEHUM,
Pe3UCTOPbI C HEU3BECTHBIM COTPOTUBJIEHWEM, Ta/IbBAHOMETDP, MCTOUHUK TOKa, K/IHOY,
peocTar.

KPATKAA TEOPUSA
B ¢usuke paznuuaroT TPOBOAHUKY TIEPBOTO U BTOPOTO poza. [IpoxoskaeHne TOKa
B MMPOBO/JHUKAX TIEPBOTO PO/ia He CBSI3aHO C M3MeHeHHeM WX XUMUUeCKOW MPHUPOJbI U
3aMeTHBIM TTIeEPEeHOCOM BelljeCcTBa. K HUM OTHOCATCST BCe MeTa/l/Ibl.



B mpoBosHMKax BTOPOro pojila MPOXOXK/JEeHWe TOKa CBSI3aHO C XUMHUYECKUMU
V3MEeHeHUsIMH, BeJyIIUMU K Bbl/leJIEHUI0 COCTABJISIFOLMX 3TU MPOBO/JHUKHU BeIeCTB B
MeCTaX WX COMPUKOCHOBEHWS C APYTrMMU MPOBOJHMKaMHU. PacriaBrieHHbIe COJIY,
pacTBOPHI COJiel, KUCJIOT, 11jeiouel SB/SIOTCS TPOBOIHUKAMU BTOPOT'O po/ia.

Ecnu B ogHOPOJHOM yuacTKe Lield CO3ZaTh 3/IeKTpUYecKoe 1oJie, TO B 3TOM
y4yaCTKe BO3HMKAeT »3JIeKTpuueCKuid TOK. (Co3JaHHOe Ti0jle XapaKTepu3yeTcs
HanpsbkeHueM U, NPUWIO)KeHHBIM K yYaCTKY LIeTy.

B pe3ynbTaTe ombiToB OM YyCTaHOBW/I, UTO TPU TIOCTOSTHHOW TeMriepaType
OTHOIIeHWe HanpsbkeHUss U Ha KOHI|ax TIPOBOJHUKA K CHJie TOKa I B HeM SIB/ISIeTCS
ITOCTOSIHHOM Be/TMUMHOM:

R = — = const
7 Comns

OTy BeIMUMHY Ha3bIBAalOT 37€KTPUYECKHMM COMpPOTHBAEHHWeM R yuacTKa Lienu
(npoBogHMKa). CornacHO 3/1eKTPOHHOW TEeOpUM, COTPOTHB/IEHUE MeTa/llTM4ecKuX
TIPOBO/JJHMKOB 3/IEKTPUYECKOMY TOKY BO3HMKAET BC/Ie/ICTBUE TOTO, YTO HOCUTEM TOKa
— 3JIEKTPOHBbI MPOBOJAWMOCTH — TPU CBOEM [BW)KEHUU MCIBITHIBAIOT COYZApeHUs C
VMOHaMU KPUCTA/I/TMUYeCKOU pelieTku. [Ipyd 3TOM ABWXKYILIMECS 3/IeKTPOHBI TlepeatoT
MOHAM 4YaCThb CBOeW SHepruu, IpHoOpeTeHHOM TIpu CBOOOAHOM TIpobere B
3/IeKTPUUECKOM TioJjie. DHeprus, IepefilaHHasi MOHaM, TIpeBpalllaeTCs B JIHEPTHI0
becrniopsiiouHoro KosieGaHWs HWOHOB, T. €. BO BHYTPEHHIOIO 3Hepruto. Pasnuune B
COTIPOTUBJIEHUM Pa3/IMYHBIX META/IZIOB OObSCHSIETCS pa3/uuieM CPeJHUX CBOOOJHBIX
npoberoB 37€KTPOHOB U KOJMUECTBA CBOOOJHBIX 3/IEKTPOHOB B efuHUIE 0OBema
MeTasa.

Epunuuein conportuBieHusi B cucreme CU  saBnsetcas oM (OM), paBHbIU
COTIPOTHB/IEHUIO TAKOT'O MPOBO/HMKA, B KOTOPOM TIpU HampsbkeHuM 1 B TeueT TOK
cwiot 1 A. BemuuuHa, obpaTHasi COMPOTHB/IEHUIO, HAa3bIBAeTCSl MPOBOJUMOCTHIO.
EnvHuLell MpOBOJUMOCTH SIBJSIETCSl BeJIMUMHA, oOpaTHasi oMy, - cuMeHC (Cm).

Insg  OAHOPOAHOrO  LIWIMHADUUECKOrO0  TPOBOJHMKA  COMPOTHB/IEHUE
ornpejensieTcs o Gopmy.ie:

rje | - AjvHa MPOBOJHUKA; S - TIJIOIA/Ib TTONIePeYHOro CeueHus MPOBO/HMUKa;
- yJleJIbHOe COTIPOTHBIIEHME MaTepurasia, U3 KOTOPOro U3rOTOBJIEH TIPOBOJHUK.
UucnoBoe 3HaueHWe YeabHOrO COIPOTHUBI/IEHUS PaBHO COMPOTUBJIEHUIO

MPOBOJHMKA [UIMHOM 1 M, a IJIomjajgb IOMEPeYyHoro ceueHus paBHa 1 m°. EquHuiia
yAEJbHOTO COMPOTHB/IEHUS] HOCUT Ha3BaHWe «oM — wmeTp» (Om*M). BenuuuHa,
oOpaTHasi y/le/lbHOMY COIPOTUB/IEHUIO, Ha3bIBAaeTCsA V/eJbHOW TPOBOJUMOCThIO

MaTepuasa:
1
g=-
o

EuHuLa yZienbHOM NPOBOJUMOCTU — «CUMeHC Ha MeTp» (Cm/M).
Hanvuue mipuMeceii B MeTa//TMUeCKOM MNPOBOJHUKE yBe/WUYMBAeT ero yzeabHoe
corpoTvB/ieHWe. B Tex ciyuasix, re TpeOyeTcs Masioe COMPOTHB/IEHHE TTPOBO/OB,



TPUMEHSIFOTCSI  UMCTble MeTasulbl. MeTalinueckue CIulaBbl TPUMEHSIFOTCS ISt
TIoJTyueHus1 O0MbIIMX 3HAUeHUH COTIPOTHBIEHU.

CoripoTuB/ieHe TIPOBOJHUKOB M3MEHsSIeTCs TPY U3MEeHEHUH UX TeMIlepaTyphl.
[Ipy yBenuueHWM TEMIEPATypbl COMPOTUBIEHWE MeTa/UIMUeCKUX TMPOBOJHUKOB
yBe/IMUMBAeTCsl. 3aBUCUMOCTb  Y/EJbHOTO  COTMPOTUBJIEHWS OT  TeMIlepaTyphl

XapaKTepu3yeTcsi TeMrlepaTypHbIM KO3((ULIMEHTOM COTNPOTUBJIEHUS JTaHHOT O

¥ =
BeII[eCTBa:

715 MHOTMX TPOBOJHUKOB (B T. U. MeTa/UIOB) MPU HeOOJBIIMX UHTepBaiax

TeMIIepaTypbl 3aBUCHMOCTH Y[E/JBHOIO COIPOTHBJIEHUSA OT TemIepaTyphl
OIUCHIBAETCA TUHEUHBIM 3aKOHOM:
P =po(),
rge  — yaenabHoe conpotusienue nipu 0°C; t — TeMneparypa npoBogHKKa, 'C;

— CpeiHUM TeMIlepaTypHbIM KO3 (UI[MeHT CONPOTUB/IEHHS [IJIs1 OTIpe/ie/IeHHOT O

VIHTepBasa TeMreparyp.

1151 TOUHBIX U3MepeHUN MO/b3YIOTCA METOJaMH, CBOJALIMMUCS K CPaBHEHHUIO
V3MepsieMOro COTMPOTUB/IEHUS] CO CTaHAAPTHbIMHU (3TasioHamu). OfHUM W3 HUX
SIBJIIETCS METOJ, MOCTa IMOCTOSTHHOTO TOKa (MOCTHMK YWTCTOHA). [IpvHLMnManbHas
cxeMa MeTo/ja MoCTa Obljla pacCMOTpPeHa BhIIIIE.

ITOPANOK BBITIO/JIHEHUSA PABOTBI
3apanue 1. VismepeHue cONpOTHB/IEHUsA pe3ucTopa C IOMOLIbI0 MOCTA
Yurcrona.

1. Cobpatb 371eKTpUUeCcKyo 1ierb 110 cXeMe, pYBejeHHON Ha puC. 1.

2. IlocrtaButsk gBWKOK C peoxopna AB B cpeJiHee T10JI0JKeHHe.

3. CbamaHcrpoBaTh MOCT MOZAOOPOM COTPOTHB/IEHUM Rn, TaK 4TOOBI TIOKa3aHUS
rajbBaHOMeTpa OKa3a/MCb pPaBHbIMU HY/HO. 3HaueHUs1 Rn, Li, L, 3amnvcaTh B
TabJ1. 1.




4. HalTu Hen3BeCTHOe COMPOTHBIIEHUE MO opMmy.ie:

L,
R, =R,—
L,

5. tne Ly u L, — pmauHa npoBosioKM peoxopga Ha ydyactkax AC u CB

cootBeTcTBeHHO (L1=AC, L,=CB). Pe3ynbTaT 3aHecTH B Ta0OI. 2.

6. IloBTOpUTHL M3MepeHUs1 yKasaHHbIe B MIl. 3, 3 ellje ABa pas3a, CMeCTUB [BUKOK
peoxop/ia BIIpaBo U BJIeBO OT CpeJHero I0JI0KeHHUs.
7. BBIUMCIUTH Cpe/iHee 3HaUeHHWe U3MepeHHOro pe3ucTopa.

Tabauya 1
Ne Rm, Ll, Lz, Rl,
Om M M Om Ry,
Om
8. AHa/IOrMYHO U3MepUTb  COIPOTUBJIEHHWe  BTOPOrO  pe3ucrtopa U
3arycaTh OKOHYATe/IbHbIe Pe3y/bTaThl B Ta0JI. 2.
Tabauya 2
NQ Rm, Ll, Lz, Rz,
Om M M Om Ry,
Om

3apganue 2. IIpoBepKa 3aKOHOB I0C/Iei0BATEe/JIbHOI0 U INapa/l/ie/IbHOr0
COoe/INHeHNH Pe3UCTOPOB.
1. TTonb3ysich
CcoeMHEHWM, paccurTaTh OOIljee COMPOTHB/IEHWE Pe3WCTOPOB, W3MePeHHbIX B

3a/laHuH 2.

dbopmynammu

mocjie10BaTe/JIbHOI'O nu

IMapauieJibHOro

2. CpaBHUTH M3MepeHHbIe 3HAUeHUS Rnoc U Rnqy C BBIUMC/IEHHBIMU. CrienaTh
BBIBOZI O BBINOJHSIEMOCTH 3aKOHOB TMOC/€[0BAaTe/IbHOIO W Mapasule/IbHOrO
COeIMHEHWH Pe3UCTOPOB.

Tabauya 3.
No R, L1, Lo, Rnap_»s, Rnap_’ Rnap _m>
Om M M Om Om OM
Tabauya 4
No R, L1, Lo, Rnoc_ 3 Rnoc » Rnoc _m >
Om M M Om Om Om




KoHTpo/1IbHBIE BOIIPOCHI
1. O6bsicHUTe PUHIUM eHCTBHUS TIPOCTEMIIIeT0 OMMeTpa.
2. B yeM KOHCTPYKTMBHOe OT/IMUMe amIlepMeTpa, BOJbTMETpPa, rajbBaHOMeTpa
MarHUTO3/1eKTPUUeCKOW CUCTeMBbI?
3. Kakumu mpeumyiiectBamMu o06jafiaeT MeTo[, OrpejereHus COMPOTUBIEHUS
MOCTOM YUTCTOHA MO CPaBHEHUIO C METO/IOM amIlepMeTpa U BOJIbTMeTpa’?
4. Tlouemy ommbKa U3MepeHU MOCTOM YUTCTOHA MeHbIIIe, eCJTH COTPOTHUBJIEHHE
Ry 11 Ry, 6/T3KY APYT K APYyTY?
[Touemy GOJILIIIMHCTBO Ta/IbBAHOMETPOB UMeET IITKaIy C HyJieM rocepeiHe?
6. MoOXHO /11 B CXemMe MOCTa YUTCTOHAa MPOU3BOAUTL U3MepeHHs, IIOMeHSB
MeCTaMU rajibBaHOMeTpP U UCTOUHUK TOKa?
7. Hapylaercs v paBHOBecMe MOCTa YWUTCTOHA, €C/IM U3MEHUTb BeIUUYUHY
HarnpsyKeHUs1 UICTOUHUKA TOKa?
8. BbIBeCcTH yC/I0BHS paBHOBECHS MOCTa YUTCTOHA, UCTOJb3Ys 3aKOHbI Kupxroda.

1

Kontposivpyembie komreteniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun oLieHKH:

— OreHKa «5» CTaBUTBCS, €C/IM YUall[UiCsl BBIMOJHSET paboTy B TOJIHOM 00BeMe C
cobmofieHeM  HeoOXOAWMOW  TOC/e/0BaTe/IbHOCTU — TIPOBeJieHUs]  OMbITOB U
V3MepeHu;  CaMOCTOSITe/IbHOM  palldOHAa/IbHO  MOHTHDYeT  HeobXo[uMble
o0opy/iloBaHue; BCe OMbITHI MPOBOJUT B YCJIOBUSIX M peXKuUMaX, 00ecrieurBaroInx
ToJ/TyueHre TIPaBWIbHBIX pe3y/JbTaTOB M BBIBOZIOB; COO/O/aeT TpeOOBaHUS TIPABUII
Ge30macHOCTH TpPyZia; B OTYeTe TPABWU/IbHO M AKKypaTHO BBIMOJHSET BCE 3allvCH,
TabJUI[BI, PUCYHKH, UepTeXXH, TpadyKu, BLIUKMCIEHNS; TIPAaBU/IbHO BBITIO/IHSET aHA/IN3
TOTPELIHOCTEN.

— OrneHka «4» CTaBUTCA, €C/IM BBITOMHEHBI TpeboBaHUS K OLEHKUA «5», HO ObIIM
JOTyIeHbl [Ba-TPU HeZloueTa, He Oosee O/HOW HerpyOoi OIIMOKA W OJHOTO
HezjoyerTa.

— OueHka «3» cTaBUTCS, eciu paboTa BBLIMIOJHEHA He TMOJHOCTbIO, HO 00beM
BBLITIOJTHEHHOM YacCTU TaKOB, TIIO3BOJIAET IIOJIYyUUTHb IIDABUJIbHBIE Ppe3yJ/IbTdThl H
BBIBO/IbI: €C/TM B XO/Ie TIPOBe/IeHUsI OTbITa ¥ M3MepeHU ObL/TN JOMyIeHbl OLINOKY.

— OueHKa «2» CTaBUTCS, ec/id paboTa BbITIOJIHEHA He TIOMIHOCThIO U 00beM
BBITIOJTHEHHOW dYacTh paboT He TIO3BOJIAT CZie/iaTh ITIPABWIBHBIX BBIBOJIOB: €C/IH,
OTIbITHI, U3MePeHUs], BEIUKC/IeHNs], Ha0JIr01eHusT TIPOM3BOAWINCH HETIPaBUJTBHO.



JIaGopaTopHBIe paboThI

HHCcTpyKI[MOHHAsA KapTa K jiabopaTopHoii padore Ne 6

Tema 3aHaTusa: usMeputb J/IC U ornpefesieHMe BHYTPEHHero COIPOTUB/IEHUS
VICTOYHUKA TOKa.

Ilenb 3aHATHA: HAyUYUTHCA SKCIIepUMeHTa/libHO, u3MepsATb IJC U BHyTpeHHee
COIIPOTHBJIEHNEe UCTOUYHUKA TOKa.

Ilepes Haya/I0M 3aHATHS He00X0AMMO 3HaTh. 3aKOH OMa /IJ1sl y9acTKa 1ier, 3aKOoH
Owma /17151 TIOJTHOM 11eTTH, KaK MOAK/TIOUal0TCS B Lielb PUO0PHI M3MepeHUs CUJTbI TOKAa U
HarpsbKeHs, TeXHUKY 06e301acHOCTU Ipu paboTe C 371eKTPUUeCKUMU LIeTIsIMHU.

ITocsie OKOHYAHMA 3aHATHA He00X0JuM0 yMeTb. CoOOMpaTh 37eKTpUUecKUe LeTH
rapasyie/ibHO  COeJUHEHHBIX TIPOBOJHUKOB, CHUMAThb TIOKa3aHWs TPUOOpPOB,
pPacCYMTBIBATh [1OJIHOE COMPOTHBIIEHUE Mapaslyie/ibHO COeJMHEHHBIX IPOBOJHUKOB.
O6opyoBaHue: KoMIbioTep, VIHTepHeT, MHCTPYKLIMOHHAs KapTa.

CopepxaHue U Teopusl.
Bo3HUKHOBeHMe pa3HOCTH MOTEHLMAaZoB Ha I0Jiocax AH000ro UCTOUHUKA SIB/ISETCS
pe3y/pTaToM pasfie/leHuss B HeM IIOJIOJKUTe/IbHBIX U OTPULIATe/IbHBIX 3apsAf0B. JTO
paszerneHre MpoucxoAuT bsarosapsi paboTe, coBepiliaeMoi CTOPOHHUMH CU/IaMHU.
Cunbl He3/1eKTPUUeCKOr0 TPOMCXOJKIeHHsl, TeHCTBYIOIMe Ha CBOOOZHbIE HOCUTENU
3aps/ia CO CTOPOHbI UICTOYHUKOB TOKA, Ha3bIBArOTC CTOPOHHUMU CUJIaMU.
IIpu nepeMellieHUM 3/1€KTPUUECKUX 3aps/i0B 110 L{eld [OCTOSHHOIO TOKa CTOPOHHUE
CWJIBI, IeCTBYIOLMe BHYTPH UCTOUHUKOB TOKA, COBEpILAIT paboTy.
dusnueckasi Be/JMUMHA, paBHas OTHOIIEHHIO PabOThl A CTODOHHUX CH TIpH
repeMellleHUU 3apsiZia ( BHYTPU WCTOYHMKA TOKA K BeIMYMHE 3TOr0 3apsza,
Ha3bIBaeTCs 3JIEKTPOJBKYILer cuior uctounuka (31C):
YC=¢= Am
g
O/1C onpepensieTcss paboToM, coBepIllaeMOi CTOPOHHUMM CHJIaMH TPH TTepeMelleHuH
eJMHUYHOIO TI0JIOXKUTE/IbHOI'O 3apsfa. DJIeKTPOJABWKYILLasg CWUla, KaK U pa3sHoOCThb
MOTeHLMasioB, u3MepsieTcss B BosibTaX. UTo6el  u3meputb  3C UCTOUYHMKA,
Ha/lo IPUCOe/IMHUTD K HeMY BOJIbTMETP MPY Pa30MKHYTOM LIelH.
VICTOYHHK TOKa SB/II€TC IPOBOJHUKOM U BCerZia UMeeT HeKOTOpOe CONPOTUBIIeHUE,
II03TOMY TOK BblJe/ifeT B HeM TeIl/I0. JDTO COINPOTHBJ/IEHUe Ha3blBalOT BHYTPEHHUM
COTPOTUB/IEHUEM MCTOYHMKA U 0003HAYaloT .
Ecnu 1jenb pa3oMKHYTa, TO paboTa CTOPOHHUX CUJI TIpeBpalllaeTcsi B MOTeHLMaIbHYO
SHEPryuI0 MWCTOYHMKA TOKa. [Ipy 3aMKHyTOM Liemd 3Ta MOTeHLWaabHasi SHeprus
pacxoayercs Ha paboTy TO TiepeMellleHWI0 3apsiioB BO BHeIIHeld Lenu C
cornpoTuBIeHreM R ¥ BO BHyTpeHHel 4acTy Lienu C CONPOTUB/IEHUEM I' , T.e. € = IR +
Ir.
Ecii nenb COCTOMT W3 BHELIHEM 4YacTU COMpOTUBIEHWEM R W BHyTpeHHeu
COIpPOTHUBJIEHHEM I, TO, COIJIaCHO 3aKOHY CoxXpaHeHWs 3Hepruu, J/JC MCTOUHUKA
OyzZeT paBHa CymMMe HarpsDKeHWd Ha BHeIIHeM W BHYTPeHHeM ydacTKax Lier, T.K.



Impu 1repemMerjeHn 110 BaMKHyTOﬁ oernn 3apsdjy BO3Bpadllla€TCd B HMCXOAHOE

g=IR+ir
T10JIO)KeHHe , Tae IR — HamnpsbkeHWe Ha BHeLIHeM YyuyacTke Lernud, a Ir -

HarpspkeHre Ha BHYTPEHHEM ydacTKe LIerH.

Blaw ©

Takum o6pa3om, J/1s1 yuacTKa 1ieru, cojepxkaiiero 3/1C: Rtr

Ota ¢opmysa BbIpakaeT 3aKOH OMa /i MOJHOW Lienu: Cu/ia TOKa B TOJIHOM
L[eN TIPSIMO TIPOTIOPLIMOHA/IbHA 37IeKTPOABIDKYILe CuUjie UCTOYHMKA W 0OpaTHO
TIPOTIOPLIMOHA/IbHA CyMMe COMPOTUB/IEHUM BHEIIIHETO U BHYTPEHHEr0 Y4acTKOB L[eTH.

YacTo WMCTOUHMKU 37eKTPUUECKOW SHEPTrUr COeNUHSIIOT MeXAy Ccobou ajis
nuTadus terny. CoeiiHeHe UCTOYHUKOB B OaTapero MOXKeT ObITh TI0C/Iel0BaTeTbHbIM
Y TIapaJi/ie/IbHbIM.

Ilpu nmnociefoBaTe/IbHOM COeJMHEHHHM /Ba COCeAHMX HCTOYHHMKA
CoeJUHAI0TCA Pa3HOUMEHHbIMH I0/II0CaMH.

[MonyuuBLLasiCst TIPY TIOC/IeI0OBaTe/TbHOM COeJUHEHHUU aKKyMYJ/ISITOpHasi OaTapest
V¥MeeT Ty >Xe eMKOCTb, YTO U Y OZJMHOUHOIO aKKyMyJIITOpa, a HampsyKeHWe TaKOu
aKKyMyJIAITOPHOM 0OaTaped PpaBHO CyMMe HalpsDKeHUM BXOZASIIMX B Hee
aKKyMyJ/ISITOPOB. T.e. eC/id aKKyMyJIAITOPbl MMEIOT OJWHAKOBble HarpsbKeHus, TO
HarmpsbkeHUe GaTaped paBHO HAIpsDKEHHIO OJHOTO aKKyMYJIITOpa, YMHOXXEeHHOMY Ha

KOJTMYEeCTBO aKKyMYJIATOPOB B aKKYMYJ/IITOPHOM GaTtapee.
- + =1 -t o) B o ey M
:E %l I! 11

1] 1

==
1. 3/1C 6aTapeu paBHa cymme 3/IC oTAe/NbHbIX UCTOUHUKOB €= €1 + €, + €

2. O0mjee compoTuBieHWe Oaraper WCTOYHMKOB pPaBHO CyMMe BHYTPEHHHX
CONPOTUBJIEHUMN OT/E/IbHBIX UCTOYHUKOB Toarapen= I'1 + T2 + I3

Eciu B GaTapeto coefiMHEHbI N OZMHAKOBBIX UCTOUHMKOB, To D/IC GaTapeu €= nej a
COTIPOTUBJIEHUE Tgarapen= NI

RE

3. Cu/a TOKa B TakoM Lielu 110 3akoHy Oma & +#r

Ilpy mnapa/uteIbHOM COeJMHEHHHM COeJJUHAIT MeXAy coboi Bce
M0JI0)KMTe/IbHbIe U BCe OTPHLiaTe/IbHbIe MOJIICHI ABYX WIN N HCTOUHUKOB.

[TapannensHO COeIUHSIOT TOJIbKO UCTOYHUKHU C OJIMHAKOBOU
S/IC. ITonyuuBIiasicss Mpy Mapasijie/ilbHOM COeJUHEeHHUH aKKyMy/sTopHasi Oarapest
¥MeeT TO Ke HarpsbKeHWe, 4TO U Y OJWHOYHOIO aKKyMyJIAITOpa, a €MKOCTb TaKOMu
aKKyMYJIATOPHOM OaTaped paBHa CyMMe eMKOCTel BXOZSIINUX B Hee aKKyMYJISITODOB.
T.e. ec/iM aKKyMyJ/IITOPbI UMEIOT OIMHAKOBbIE eMKOCTH, TO eMKOCTb aKKYMYJISTOPDHOMU
GaTtaper paBHa €MKOCTM OJHOTO aKKyMy/sSTOpa, YMHOXXeHHOW Ha KOJIAYeCTBO
aKKyMYJIATOPOB B OaTapee.




1. 3/1C 6aTapen 0lMHAKOBbIX UCTOYHUKOB paBHa J/]C 0IHOTO UCTOUYHMKA. €= €= €, =

&3
2. CorpotuBieHHe OaTaper MeHbIIle, UeM COIPOTHB/IEHHE OJHOTO MCTOUHUKA Toarapen=

ri/n
=

3. Cusa ToKa B Takoif Ileru 1o 3akoHy Oma & +7/#

OnekTpuuecKasi SHeprusi, HaKOIUIeHHasi B aKKyMYJIITOpHOW Oarapee paBHa
CyMMe S5HEeprui OTHAe/bHBbIX aKKyMYJATOPOB (MPOM3BEJEHUI0 SHEpPrud OTHe/bHbIX
aKKYMYJ/IITOPOB, €C/IM aKKyMYJ/ISITOPbl OJMHAKOBBIE), HE3aBUCHUMO OT TOrO, Kak
CcoeJJVHeHbl aKKyMYJIITOPBI - Mapasule/ibHO WU T10C/1e[0BaTe/IbHO.

BHyTpeHHee CONpPOTHB/IEHME AaKKyMYJSATOPOB, HW3TOTOBJIEHHBIX TI0 OJHOM
TeXHOJIOTUH, TIPUMEPHO O6paTHO IMMpOITIOPLIXOHAJ/IBHO €MKOCTU
akkymysiaropa. [lostomy T.K. NOpu  mapaaieslbHOM — COeJUHeHUM  eMKOCTb
aKKyMY/IITOPHOI OaTaper paBHa CyMMe eMKOCTeM BXOJSIIMX B Hee aKKyMYJIATOPOB,
T.€. YB&/IMUYNBAETCA, TO BHYTPpEHHEE COIIDOTHUBJ/IEHWE YMEHbIIAETCA.

OTC}OAag =I,R +1ir £ =I,R, +1,r

[Mockonbky 11B =U. y IR, =U, '19
U, +Ir =U, +1,r yopl.r - I,r =U, - U,
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OTCIO,L[a cdjleayer, UTO BHyTpeHHee COIIPOTHBJ/IeHHe NCTOUHKMKA TOKa 12 ) Il
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byger —€=Us +L,T (2)

Onpepenexne 3C v BHYTPEHHEro CONPOTUBNEHWUA
MCTOYHMKA TOKa

- nGpCIME'IphI TOKQ LIenk OnncaH“e YCTaHOBKI’I

BeiDepure - <

MCTOHUK TOKO - BUPTYya/ILHOM
- /1abopaTopHOii padoThI

_ MCTouHRE 2

OKCIepuMeHTasbHast

yCTaHOBKa Ipe/icTaB/eHa
Ha pucyHke. B JjieBo
BepXHEM yIiy
rpe/iCTaB/ieHa  [aHesb
«ACTOUHHUK TOKa», Ha
KOTOpOU MOJKHO
BLIOpaTh OAWH W3 TIATH

» HCTOMHHK 3
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_ MCTOMHIK 4

_ HCTOMHUK 5




HCTOUHWKOB TOKa. BHM3Y pacrio/io’keH KiIou. KOTOPBIM HeoOXoAuMOo Oy1eT 3aMbIKaTh
rocsie 3KCrepuMeHTa. B KpailiHeM HW)KHEM TIpaBOM YTy paclioJio’KeH peocTarT.
Mo>kHO mepeMelljaTh TIOJI3YHOK W MEHSITb 3HaueHue COINpOTUBAeHUs. Vcrmomb3ys
TIpe/ICTaB/IeHHY0 yCTAHOBKY, [OCTUTaeTCsl liefib TI0CTaB/eHHON JiabopaTopHOM
paboThI.

I1lnaH BbINO/IHEHUA PadoThI
1. TTepeliguTe 10 CcChIKe https://www.youtube.com/watch?
v=H8F2aQzK7j0 mpocMoTpHTe BU/I€0YPOK KOTOPHIH MOSICHUT, KAKUM 00pa3oM
TIPOBOAUTCs TabopaTopHasi paboTa B peasibHbIX YC/IOBUSIX.
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 1 u Hanpsbkenue U, | 3anecure B Tabmuiy 1.

6. IlepefBUHBTe IMON3YHOK peocTaTa, M3MepbTe cuiy Toka /2 u Harmpskenue Us |
3aHecuTe B Tabmmiy 1.

7. BblunciuTe BHyTpeHHee conpotus/ieHne ru  3[C £ UCTOYHMKA TOKa II0
dbopmynam (1) u (2)

8. Pe3ynbTaThl U3MepeHU U BBIUMC/IEHWH 3aIUIInTe B Tabuiy 1.

9. BhINoiHUTe TaKue e JelCTBUS i1 MICTOYHUKOB ToKa 2,3,4,5.

Tabsuiia 1.

Nom|&uw B | LA LA |[U,B |UpB |RiOmM |R;,OM | 1,OM | & B

10.Cpenath BBIBO/I.

KoHTpo/1bHBIE BOIPOCHI.

1.ITouemy noka3aHusl BOJIbTMeTpa [PY Pa30MKHYTOM M 3aMKHYTOM KJIFOUe pa3/IuyHbI?
2.Kak MoBbICUTh TOYHOCTb U3MepeHus J/JC UCTOUHUKA TOKa?

3.MoxkeTe M BbI TIPEAJIOKUTH Jpyrue crocoObl mu3Mmepenus D/IC ¥ BHYTpPeHHETO
COIPOTHUBJIEHUSI UCTOYHUKA TOKA?

Kontposinpyemeie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun oLieHKH:



— OmeHKa «5» CTaBUTBCS, €C/TH YUAIANACS BIMOIHSIET paboTy B TTOJIHOM 00beMe C
cobmoieHreM HeoOX0JUMOM TT0C/IeZI0BaTeTbHOCTH TIPOBEZIEHUSI OTTBITOB U
W3MEepPeHHH; CaMOCTOATeTbHOM palliOHa/IbHO MOHTHPYET He00XO0AUMbIe
o06opyj0BaHue; BCe OTMBIThI IIPOBOJWT B YCIOBUSIX U PeXXUMax, 00ecreunBaroIimx
TI0/TyYeHYe TIPaBU/TIbHBIX Pe3y/IbTaTOB U BBIBOZIOB; COOJIIOjaeT TpeOOBaHUS MPaBUII
6e30mMacHOCTH TPy/1a; B OTYETE MPaBHU/ILHO U aKKYPaTHO BBIMOJ/IHSIET BCE 3aIliCH,
TabO/MLIbI, PUCYHKH, YEPTEXKHU, TPA(GUKH, BEIUUC/IEHUS; IPABU/ILHO BBITIO/THSET AHA/H3
TIOTPELLIHOCTEN.

— OtieHKa «4» CTaBUTCS, €C/TU BBITIOJIHEHBI TPeOOBaHUS K OLIEHKH «5», HO ObIH
JOTTyIIleHbI 1Ba-TPU HeZioueTa, He HGosiee 01HOM Herpy0Oo#i OLIMOKH ¥ OZHOTO
Hezlouera.

— OreHKa «3» CTaBUTCS, eC/TM paboTa BBIITOTHEHA He TI0JTHOCThIO, HO 00beM
BBITIOJTHEHHOHN YaCTH TaKOB, ITO3BOJISIET TTO/TyUNTh TIPaBUIbHBIE Pe3y/IbTaThl U
BBIBO/IBI: €CJTH B XO/Ie TTPOBE/IeHUS OIbITa ¥ U3MEPEeHHUH OBbI/TH JOMYIIeHb] OIIHOKH.
— O1jeHKa «2» CTaBUTCsI, eC/ii paboTa BBITTO/THEHA He MTOTHOCThIO M 00heM
BBIITOJITHEHHOMN YacTv paboT He MO3BOJIAT C/le/IaTh NMPAaBU/IbHBIX BLIBOZIOB: €CJIH,
OTTBITBI, U3MEPEHUSs], BBIYUC/IEHHsT, HaO/TIOIeHUSI TIPOM3BOAUIUCH HENPAaBU/IBHO.

JIabopaTopHbIe padoThI

MHCTPYKIIMOHHAA KapTa K JiabopaTopHoii pabdote Ne 7

Tema 3aHATHA: OIpeie/ieHre y/e/IbHOIO CONPOTUB/IEHUS IIPOBOJHYKA
Ienp 3aHATHA: OIpefe/ieHde  Y[elbHOIO0  3JIEKTPUUYeCKOrOo  COINPOTUBJIEHUS
Pe3MCTOPHOIO MPOBO/ia IT0 TEXHUYECKOMY METOZY.
ITepes Haua/s10M 3aHATHA HEOOXOAMMO 3HATh: UTO TaKoe Y/e/IbHOe COMPOTUB/IEHUEe
Y OT Uero OHO 3aBUCHUT; 3HATh NIPUHLIUI JefCTBHEe U3MepUTe/IbHBIX TPUOOPOB.
IToc/le OKOHYAHHUSI 3aHATHA HEO0XOAUMO YMeTh: BBIUUC/IATH  y/ebHOe
CONPOTHBIIEHHE TIPOBOJAHUKOB [I/IS1 PA3/IMYHBIX MEeTa/l/IOB.
O6opyoBaHue: KoMIbioTep, VIHTepHeT, MHCTPYKLIMOHHAs KapTa.
CopeprxaHue U Teopus.
Kracc ycTpoKcTB, KOTOpbIe TIPUMEHSIIOTCS [J11 U3MEpPEHUsT 3/IeKTPUYEeCKUX BeTUYMH,
Ha3bIBAIOTCS 3/1IeEKTPOM3MEPUTE/IbHBIMY IPUOOPaMHU.

y @ \ n CyI11ecTBy1OT Oosbliioe
il KOJINYeCTBO Pas/IMYHbIX

] 3/1eKTPOM3MePUTE/TbHBIX PUOOPOB.

Qr

6
o npeaen

/HBMBpeHHH
| ITo TIPUHLUITY JIeUCTBUS

N
0 20
A 371eKTPOU3MePUTETbHbBIE TIPHUOOPEI
1
| il <Ol | noJpasfiefifloTCl  Ha  C/lefylolye

A ! OCHOBHbIE TUIIbI:
- - 1. [TpubopsI

CaEMn0 B CCCP

— M&FHHTOBHEKTPHHECKOﬁ CHUCTEMBbI D s
xnacc‘ npubopa OCHOBAHHBIE Ha IMpUHLIKIIE
e B3aHMOAEﬁCTBHH KaTylikKu C TOKOM U
BHeIIIHero MdarHuTHOI O 110/, Co31aBaeMoOro roCToOAHHbIM MAdI'HUTOM.



.

2. HpI/I60pr BHeKTpO,Z[HHaMHLIECKOﬁ CHUCTeMBbI » OCHOBdHHbIE€ Hd IMPpHUHLIAIIE
3JIEKTPOAVHAMHUYECKOT'O BBaHMOAEﬁCTBHH ABYX KATyHI€K C TOKAMH, U3 KOTOPBIX OJHA
HEeIoJIBM)KHdA, d APYyrasd IMMOABU>KHA.

3. TIpubopbl 371€KTPOMArHUTHON CHUCTEMBbI { , B KOTOPBIX MCIIOJIb3yeTCs
TIPUHLIAI B3aUMOZIENCTBUSI MarHUTHOT'O TIO/ISI HEeTOJBVW)KHOM KaTyIIKU C TOKOM MU
TIO/IBM)KHOM »KeJIe3HOM IIJIaCTUHKY, HaMarHU4eHHOM 3THUM I10JIeM.

4. TemoBble W3MepUTe/bHbIE MPUOOPHI, KCIOJ/IL3YIOI[HE TEeTUIOBOe /elCTBHe
3/IeKTPUYECKOr0 TOKa. Harperas TOKOM MpPOBOJIOKA YJWHSAETCS, TPOBUCAET, U
BC/Ie/ICTBHE 3TOrO TIOABM)KHAS YacTh MPUOOpa MoaydaeT BO3MOKHOCTb ITOBEPHYTHCS
T10/] IGKCTBUEM TIPY’KWHBI, BbIOMparoiieid 06pa3oBaBIIyoCs C/1abrHy MPOBOJIOKH.

5. TIpubopbl WHAYKIIMOHHOM CHUCTEMBI , OCHOBaHHbIe Ha TIPUHLMUIIE
B3aMMO/IeHiCTBUSI BpalljaloIlerocss MarHUTHOTO TIOJ/ISI C TOKaMH, WHJYKTUPOBAaHHBIMHU
9TUM [10JIeM B [TOBUKHOM MeTa/l/InueCKOM LIWIUHZpe.

6. TIpubOpLI 371EKTPOCTaTUUECKOM CHCTEMBI ¥ , OCHOBaHHbIe Ha TIPUHLIUIIE

B3aUMO/IEMICTBUSI  TIOABW)KHBIX M HEMOJABW)KHBIX ~ METa/UIMYeCKUX  TJIaCTHH,
3apsUKeHHBIX PA3HOMMEHHBIMU 3IEKTPUUeCKHUMU 3apsilaMU.

7. Tlpubopel TepMO3’/TEeKTPUUECKOW CHUCTeMbI, TMpe/CTaB/sole Co0oit
COBOKYITHOCTb T€PMOTIaphl C KAaKUM-TU0O UYBCTBUTE/ILHBIM TPUOOPOM, Harpumep
MarHUTOIEKTPUUECKOW CHCTeMbl. V3MepsieMblii TOK, TIPOXO/s udepe3 TepMoriapy,
criocobCTByeT BO3HHWKHOBEHHIO TePMOTOKa, BO3/IeMCTBYIOLL[eT0 Ha
MarHUTO3/IeKTPUUeCKUii pubop.

8. Tlpubopel BUOpALIMOHHOW CHUCTeMbl, OCHOBAHHble Ha TIPUHLIUIIE
MeXaHUYeCKOTO pe3oHaHCa BUOpUpymOmMX Tea. [Ipy 3aZlaHHOW dYacToTe TOKa
Hauboslee WHTEHCHBHO BHWOpDHpDYyeT TOT W3 SKOPBKOB 3/IEKTPOMAarHuTa, Teproj
CcoOCTBEHHBIX KOJ/IeOaHW KOTOPOTO COBIIAZIaeT C TIePUOZOM HaBsI3aHHbIX KoiebaHuH.

9. DieKTpOHHbIe U3MepuTe/ibHbIe TTPUOOPHI - IPUOOPHI, U3MepUTe/IbHbIe L[eTH
KOTODBIX COZIepP)KaT 3JIeKTPOHHbIe 37ieMeHTbl. OHU HCIOB3yeTCs i U3MepeHUi
MPAKTUYeCKU BCeX JIEKTPUUECKUX BeJIMUMH, a TakKKe HedNeKTPUUeCKUX BeTMuuH,
TIpe/IBapUTe/IbHO TTPe0Opa30BaHHBIX B 3/IEKTPUUECKHUE.

[lo TWMy OTCYETHOrO YCTPOMCTBA pa3/IMuarOT aHa/JOroBble U LUGPOBbIE
TIpuOOpHI.

XapaKTepUCTUKH 3T1eKTPOH3MepHUTe/TbHbIX MPUOOPOB.

IIpesesioM  W3MepeHMs 3/IeKTpPOU3MepUTeIbHOIO  Mpubopa  Ha3bIBaeTcs
MaKCMMajbHOe 3HaueHWe u3MepseMoil (U3UUECKOW BEJTUUYMHBI Xmax, KOTOPOE
BbI3bIBaeT OTK/IOHEHHe yKa3aTeJisl IIKaJibl prOopa Ha BCIO IITKay.

YyBCTBHTEIBHOCTH S — 3TO CIIOCOOHOCTB TIpUOOpa pearupoBaTh Ha U3MeHeHHe
M3MepsieMOU BeJTMUMHBI, T.e. BeJIMUMHA, KOTOpas MOKa3bIBaeT, Ha CKOJBKO [le/leHUi
An mepemelijaeTcs  ykas3aTejqb Ipubopa TMpU W3MeHEHUM 3HaueHUs U3MepsieMoi
BeJTMUMHBI AX Ha e[IUHULLY:

_An
Ax,

EauHuiibl  U3MepeHUs] UyBCTBUTEBHOCTHM 3aBUCUT OT pojia U3MepsieMOou
BesIMUMHEI (#en/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:

Cc==
n

Lena genenus vsmepsiercs B B/gen., A/nen. v 1.4. LleHa feyeHus1 — 3TO KOJIMYECTBO
H3MepsieMOU BeJTMUMHBI, TIPUXO/sIeecss Ha OAHO Zie/ieHHe 1IKaJIbl Tprubopa.
IlpuBejeHHOH MOrPEIIHOCTBIO MPHOOpa Ha3bIBAeTCS OTHOIIeHHWe abCOJTIOTHOM
TIOTPEITHOCTY K Haubo/bllleMy BO3MOXXHOMY OTK/JIOHEHHWIO TIOKa3aTess Ipubopa
(HOMMHA/ILHOMY TOKa3aHHUI0 Mpruoopa):

)/:i—[ AX] 1LOoEs
. .

B panHOM paboTe HaXOAUTCS y/e/IbHOe COMPOTHB/IEHVE TIPOBOJHUKA. J/IeKTpUUecKoe
COMPOTHUB/IEHUE XapaKTepu3yeT MPOTHUBOAEUCTBUE TPOBOJHMKA IPOTEKAHUIO TOKA.

U
L1711 TOCTOSIHHOT'O TOKa COTJIaCHO 3aKOHY Oma !
R=p2
Inst oAHOPOAHOTO TIPOBO/IHUKA C TIOTIepeUHbIM ceueHHueM Sy JTMHOM [ S
RS
OTKY/Zia MI0JIyYUM 1.1

YaenbHOe 3/1eKTpUuecKoe COTPOTHUBJIEHUE p SIBJIIETCS XapaKTePUCTUKOW Marepuasia

NpoBOJHUKA. OHO TakKe 3aBUCUT U OT TeMIlepaTypbl POBOJAHUKA, COTJIACHO 3aKOHY:
0 =0,(1+ad ,

rge » U £ - COOTBETCTBEHHO Y/e/bHble COMpPOTHBIEHHs Ipu Temreparypax 0 °C

u t °C, @ — TemriepaTypHbIil KO3(QQUIMEHT corpoTuBieHus. s MeTaniosB a 0, T.e. C

TIOBBILLIEHVEM TeMIlepaTypbl COMPOTHUB/IEHNE MeTaJIJIOB YBe/TMUMBAeTCs.

YpnenbHOEe CONPOTHUB/IEHVE PpE3UMCTOPHOTO TMPOBOJA HAa OCHOBAaHWU OMpede/UTCS

cyieayroiyM obpa3oMm:

-5
bl
[Toncrasiss B 3TO
BbIpakeHue (5) u (6),
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NPOBOAHWKO
= HUXpOM
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__ M3HI3HUH
__ KOHCTAHTaH
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OnucaHye yCTAaHOBKH BUPTYa/IbHOM 1a00paTOpHOH padoThI
OKcrepuMeHTabHas YCTaHOBKA IMpe/iCTaB/eHa Ha PUCYHKe. B /1eBOM HIKHEM YTy
pacIio/io)keHa IlaHe/b «IapaMeTphl YCTaHOBKW», MOXXHO YCTaHOBMUTDH CJIZYIOII[He
rmapaMeTpbl TakKWe, Kak [JIMHY aKTHBHOW 4YacTH TIPOBOZIHUKA, €ro Judamerp,
BHYTPEHHee COMNpPOTHBJIEHHE aMIepMeTpa, Mpou3BoibHO. CrpaBa pacrojioXKeHa
MaHe/b «MaTepuaa MPOBOJHUKA», TI0 KOTOPOM MOXXHO BbIOpaTb MaTepHal: HUXPOM,
dexpesb, MaHTaHWH, KOHCTaHTaH. C MOMOIIBIO MMaHeIN «TMHeHKa» MOXKHO U3MEPUTh
JUIMHY TIPOBOJHUKA. VCro/nb3ysi TIpeJCTaB/eHHYI YCTAaHOBKY, AOCTHraeTcs Iefb
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:
cpenHee [=....m
/1011 1b ceyeHus
IIPOBOJIOKMU:
s=Td o e
BHYTPEHHEe COIPOTHUB/IEHHE
aMmriepmeTpa
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?

Kontposiipyemele komreteniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun oLieHKH:

— OneHka «5» CTaBUTHCS, eC/IM yuallldiCs BBITIONHsIET paboTy B MOJHOM oObeMe C
cobmofieHrieM  He0oOXOAMMOM  TOC/e/IOBaTe/TIbHOCTH  TIPOBE/IEHUS]  OMBITOB U
U3MEepeHUH;  CaMOCTOSITe/IbHOW  pAllMOHAabHO  MOHTHPYeT  HeoOXOoAuMbIe
o0opyJ0BaHHe; BCE OMBITHI MPOBOAUT B  YCJIOBHUSIX M PeXHMMax, 00eCreunBarolux
TOJTyueHre TPABWILHBIX Pe3y/IbTaTOB U BBIBOJIOB; COOJO/@aeT TpeOOBaHUS MpaBHUII
0e30macHOCTH Tpy/ia; B OTYeTe TIPAaBUBHO M aKKypPaTHO BBITIOJHSET BCE 3arlvCH,
Tab/MILIbI, PUCYHKH, YEPTEXKH, TPadUKH, BLIUMC/IEHUS; TIPABU/ILHO BBITTO/IHSIET aHA/IN3
TIOTPELLIHOCTEN.

— OueHka «4» CTaBUTCS, €C/IM BbITIOJIHEHbI TpeOOBaHUsSI K OLIEHKU «5», HO ObLIM
JOTyIleHbl [Ba-TPU HeZioueTa, He Oomee OAHON HerpyOoi OIIMOKKA W OJHOTO
He/loueTa.

— OueHkKa «3» CTaBUTCS, ecid paboTa BBIMOJIHEHA He TOJHOCTBIO, HO 00beM
BBIITOJIHEHHOW YaCTU TAKOB, TI03BOJIIET T[IOJIyUYWTh TIPABU/IbHBbIE pe3yJ/bTaThl U
BBIBO/IbI: €CJTH B XO/Ie TPOBe/IeHUsI OTIbITa ¥ U3MepPeHUM ObL/TN [I0TTyI1[eHbI OITHOKH.

— OueHKa «2» CTaBUTCS, ec/id paboTa BbITIOJIHEHA He TIOMIHOCThIO U 00beM
BBIITOJIHEHHON YacTH paboT He TM03BOJISIT ClelaTh TPAaBU/IBHBIX BBLIBOJOB: €CIIH,
OTTBITBI, U3MEPEHUSs], BBIYUC/IEHHsI, HaO/TIOIeHHSI TIPOM3BOAUIUCH HENPAaBUIBHO.

JIabopaTopHbIe padoThI

JIaboparopHast pabdora Ne 8
NccnepoBanue 3aBUCMMOCTH TeMIlepaTypbl HUTH JIaMIIbI HAKA/IMBAHUA OT
HalpPsDKeHUs Ha eé 3a)KumMax
Henb padoThl: MpU YCIOBUSAX CBeUeHWs] HUTH HAKa/JWBaHUS OIpe/le/IUTh ee
TeMIleparTypy.



IIpuGopbl U MPUHAA/IEKHOCTH: Jjlamra HakanuBaHus 220 B Ha mopcTraBke,
BonbTMeTp 220 B, ammepmerp 1A, perynvpyemMbld UCTOYHUK nutaHus 1 — 220 B,
OMMeTp, COeIMHUTe/IbHbIE TIPOBO/A.

Kparkas Teopus

OKcIrieprMeHTasIbHasl TPOBepKa HanboJiee PacpOCTPAHEHHBIX OBITOBBIX JIaMII
HaKa/IMBaHWs MOLLIHOCTHIO 25, 40, 60, 75, 100 BT rioka3ssiBaeT, UTO UX COTNIPOTUB/IEHUE
B x0si0gHOM coctosinuu 1ipu 0 °C cocrasnsier 155,5; 103,5; 61,5; 51,5; 40 Om, a B
pabouem — 1936; 1210; 815; 650; 490 Owm, cooTBeTcTBeHHO. Torjga OTHOIIEHHE
«ropsiuero» COMpPOTUBJIEHUS K «XOJIOAHOMY» paBHsieTcs 12,45;

11,7; 13,25; 12,62; 12,4, a B cpegHeM OHO cocTtassisgeT 12,5. JlamIibl HaKa/JMBaHUS
MoLIHOCTBIO0 100 BT ¢ 2010r. He BbIMyCKarOTCS.

B pe3ysbTaTe 1aMIia HaKaJTMBaHUS TIPYU BK/IIOUeHHH paboTaeT B 3KCTpeMalbHbIX
YCTOBUSIX TPU TOKaX, KOTOpPbIe TIPeBBIIAIOT HOMWHA/bHBIM, UTO MPUBOJUT K
YCKOPEHHOMY HM3HOCY HWTH Hakaja W MpPeXAEeBPEMEHHOMY BBIXOY JlaMIlbl U3 CTPOS,
0cOOEHHO TIpY TIPEBBIIEHWSAX HANpPsPKeHWss B mMTaromiert cetu. [locneaHee
00CTOSITENILCTBO TIPH  JIUTE/TbHBIX  TIPEBBIIIEHUSIX HAIpSHKEHUSI OTHOCHUTEBHO
HOMHHA/IBHOTO MPUBOJUT K PE3KOMY COKPAIL[eHHI0 CPOKA CTY>KOBI JTaMITBI.

CpOK Cy>KOBbI JTaMITbl HaKa/TMBaHUSI KO1e0/1eTCs B IITUPOKUX TMpejieax, ITIOTOMY
YTO 3aBUCUT:

- OT KaueCTBa COeJMHEHUM B 3JIEKTPONIPOBOJKE W CBETHU/IbHUKE; . OT
CTaOM/IbHOCTH HOMHHAJ/ILHOT'O HATIPSDKEHHS;

- OT Ha/W4usl WIM OTCYTCTBUS MeXaHUUeCKHWX BO3/J€MCTBUM Ha JlaMIy,
TOJTUKOB, COTPSICEHUH, BUOpaI[uii;

- OT TemIiepaTypbl OKpYy>Katolllel Cpe/ibl;

- OT TWMa T[PUMEHEHHOr0 BBIK/IOYATEI M CKOPOCTA HapaCTaHUs
BEeJIMUMHBI TOKA MPU MoZaye TTUTaHUs Ha JIaMITy.

[Tpu Tpo/O/KUTETLHOM paboTe /1aMIibl HaKalWMBaHWS €€ HUTh HakKala TIof
BO3/IeICTBHMEM BbICOKOM TeMIrepaTypbl HarpeBa MoCTeleHHO UCMapsieTCs], YyMeHbIIasiCh
B /lYaMeTpe, pBeTCs (1ieperopaer).

Yem BbIllle TemriepaTypa HarpeBa HUTH HaKajia, TeM Oosbllle CBeTa H3/Tydaer
samvna. [Ipy 3TOM MHTEeHCHBHee MPOTeKaeT IMPOoLeCC UCMapeHrs] HUTH, U COKpalllaeTCs
CPOK Cy>KObI JsilaMribl. Tlo3TOMYy [Jis JlaMIT HaKa/lMBaHWsI YCTaHABIMBAaeTCs TaKasi
TemriepaTypa Hakajla HUTH, TIpHM KOTOPOM obecTieurBaeTcsi He06X0AuMasi CBeTOOT/jaua
JIAMITHI M1 OTIpe/ie/IeHHast TIPOZI0/DKUTETbHOCTD €€ CITYKOBI.

CpefHsisi IPOJO/DKATE/IBHOCTh TOPEHUS JIaMITbl HaKa/lMBaHWs TIPA pPacyeTHOM
HarnpspkeHuM He mipeBbilaeT 1000 yaco. [Tocsie 750 yacoB ropeHyst CBeTOBOM MOTOK
CHWKaeTcs B cpefHeM Ha 15%.

Jlam1ibl HaKa/IMBaHUSI OUeHb UyBCTBUTE/ILHBI /la’Ke K OTHOCUTEIbHO HeOO0/IbIITNM
TIOBBIIIIEHUSIM HaMpsDKeHHYsT: TP TIOBBIIIIEHUH HaTIpsDKeHHsT Bcero Ha 6% CpPoK CTy»KObI
CHWKaeTcsa BABoe. Ilo 3ToM mnpuuuHe JaMilbl HaKa/MBaHUs, OCBeLarol[re
JIeCTHUYHBIE KJI€TKH, JOBOJIbHO YaCTO MEPeroparoT, Tak KaK HOUbIO 3JIEKTPOCETb MaJjio
Harpy>keHa U HarlpsbKeHHe TOBBIIIEeHO.

CorsacHO KJIaCCMYeCKOM 3J/IeKTPOHHOM TeOpuM MeTaj/linuecKre TPOBOJHUKU
VMEIOT KPUCTA/JTMYECKYH0 CTPYKTYPY. B y3/1ax KpUcTa/iinueckou peruéTKy HaXOAaTCs
TI0JIO>KUTETbHbIE WOHBI, @ B TIPOCTPAHCTBE MEXKJy HOHAMU HMEIOTCS CBOOO/HBIE



"

9JIEKTPOHBI,  KOTOpble  COCTaBJSIIOT  "9/IGKTPOHHBIM  Tra3",  3aro/HSoUN
KPUCTa//IMUeCKyto peliéTky. CBoOO/HbIe 5/IeKTPOHBI, KaK U MOJeKy/bl Tras3a,
COBepIIal0T XaoThuueckoe OecriopsijlouHoe JBHKeHWe, CKOPOCTb KOTOPBIX 3aBUCHT OT
TemriepaTypbl. [Ipy¥ 3TOM KaXK/blii OMUCHIBaeT CJIOXKHYIO TPaeKTOpHIO, TMOA0OHYIO
TPAeKTOPUM MOJIeKYJ/Ibl Ta3a WIM YaCTULIbI, COBepIaroleii OpPOyHOBCKOe ABHKeHUe
(puc. 1).

BcnezcTBre 6ecriopsiioUHOCTH TeTIJIOBOTO ABW)KEHHsI KOJTMUeCTBO 3/1eKTPOHOB,
JOBWDKYIIUXCS B JIFOOOM HampaB/ieHWH, B CpeJJHEM BCer/la paBHO UHUC/Y 371eKTPOHOB,
repeMelalIuxcs B TMPOTUBOMNOJIOKHOM HarpaB/ieHud. [lo3Tomy, B OTCYTCTBUU
BHEIITHer0 TIOJisi, CyMMapHBIA 3aps]], ITIePeHOCHMBI 37eKTpOHaAMH B JHOOOM
HampaB/ieHUH, PaBeH HYJIIO, T.e. B MeTa/ljie HeT 3JIeKTpruyeckoro Toka. Ilpu co3panuu
Pa3HOCTU TIOTEHI[MAZIOB Ha KOHI[aX MeTa/I/IMuecKoro TPOBO/HUKA, B TIPOBO/IHUKE
TIOSIBJISIETCST  3JIEKTPUUECKOoe T10Jie, TIOJ, ZeMCTBHEM KOTOPOTO 3/IeKTPOHBI 00peTyT
YaCTMYHO  YTOpsi/JoueHHOe [IBWKeHWe B HarlpaB/AeHWH, TMPOTHUBOIIO/I0XKHOM
HarpaB/ieHUIO T0J1s1 (T.K. 7IeKTPOHbI 00/1a/1at0T OTpHULaTe/IbHBIM 3apsjoM). [1loaTomy
TIPU HaJMUMU BHEILHero ToJjisi (pakKTUUyecKoe ABW)KeHHE 3/IeKTPOHOB Tpe/CTaB/iseT
coboii cymmy OecIiopsiJouUHOTO U YTOPSiI0OUEHHOTO [ABWKEHHM, UTO TPUBOJUT K
TIOSIBJIEHUIO TIPEUMYIL[eCTBEHHOT'O HalpaB/ieHUs JBKeHHsl. KomnuecTBO 3/1eKTPOHOB,
JOBWDKYIUXCSA TIPOTHUBOTIONIOXKHO TI0/H0, OyzeT O6osblile KOJWYecTBa 37€KTPOHOB,
TiepeMeIraloIuXCsl B HalpaBleHWW TIOJisA, CJie/JOBaTe/IbHO, BO3HUKAaeT IepeHoC
3/IeKTPUUECKOTr0 3apsila B HarpaB/ieHWH, MPOTUBOMOJIOXKHOM TI0JIF0, KOTOpBIM U
Ha3bIBAIOT 3J/IEKTPUUeCKUM TOKOM. Ha puc.16 mpezcTaB/ieHa TpaeKTOpHS ABWKEHUS
3/IeKTPOHA B TIPUCYTCTBUM 3JIEKTPUUECKOTO TIOJISL.

[Tpy Ha/mMuuKM MO/ Ha KaXK/AbIA 2/IeKTPOH [IeMiCTBYeT Cujia paBHas el, Mof,
JleficTBeM KOTOPOM 371eKTPOH JBWKETCSI yCKOPeHHO. [1pu cBoeM /IBW)KeHUM 3/1eKTPOH
CTa/IKUBAaeTCs C MOHAMHU KPHUCTA//IMUeCKOW pelleTKH. B MOMeHT yjapa 3/1eKTPOH
OTJaeT 4acTb WIM BCIHO 3HEprur0 HMoHam. [locse 3Toro cHoBa Mof AelCTBUEM CUJT
9/IEKTPUUECKOT0 TIOJISi YCKOpPSIeTCs, yBeJIMYMBaeT CBOIO CKODOCTb M CHOBa IpHU
C/lefylollleM COy/lapeHUHd C MOHOM OTJaeT CBOK HEpPrui0 OCTOBY KPHCTa/LIMUeCKOM

peLLeTKH.
B
@ J

Puc.1. Tpaekropusi ABIWKeHHUs 3/1eKTpOHA: a) Oe3 mosist; 0) B 3/IeKTPUUECKOM
T10J1e HampsKeHHOCThIo E.

OHeprus, nepefaHHasi MOHaM KDHUCTA/JIMYECKOW pDeIIeTKH, TpeBpaljaeTcs B
3Heprui0 OecriopsilouUHOro KoJiebaTeTbHOTO [BW)KEHHsSI MOHOB, T.e. B TeIIO. JTU
CTOJIKHOBEHUSI MIPUBOJST K 3aTPYAHEHUI0 HANpaBJIE€HHOTO ABWKEHUS 3JIEKTPOHOB, K
CO3JjaHHI0 COMPOTHBJIeHUsI. C TOUKM 3peHUsT KJIaCCUUeCKOM 3/IEKTPOHHOW TeOpUM [iBa
(dakTopa: 1) yuyacTWe »5/IeKTPOHOB B XaOTUUECKOM [BWKEeHUM (Hapsay C



1.

2.

HarpaB/ieHHbIM) U 2) Ha/lMuve COyZapeHuM 37eKTpOTeql C MOHaMH KPUCTa/yIMueCKOu
pelieTK BOCIPUHMMAETCS KaK 3JIeKTPUUeCKoe COTPOTUBJIEHWEe TPOBOJHHUKA
3JIEKTPUUECKOMY TOKY.

C yBenuMyeHWEM TeMIlepaTypbl BO3pacTaeT CKOPOCTb XaOTUUYECKOTO [IBUYKEHUS,
a TakKXe YMUCJIO COYJapeHUM 3/eKTPOHOB, UTO [JOJ/DKHO TPUBECTH K YBeJIWYEHUIO
COMPOTUB/IEHUS] TPOBOJHUKA.

OKCrepyMeHTa/llbHO ~ YCTaHOBJEHO, 4YTO /Jii  MeTa/uVIoB  yBe/JdueHue
COTIPOTUBJ/IEHUSI C TeMIIePaTypOi BbIpa)KaeTCsl 3aBUCUMOCThIO:

R, =R,(1+ at) (1)

rge R, — compoTuBieHHe TIpoBOAHMKAa Tipu Temrepatype 0°C, R, —

COTpOTHB/IeHHe MPOBO/HUKA TIPU Temmeparype f, . — TePMUYECKUN KO3 (ULIMEHT

COIIDOTUBJIEHUSA [OdHHOTO METAJ/l/Id, OH IIOKA3bIBAET Hd Kd4dKYIHO UYdCTb HU3MEHAETCA
COIIpOTUBJIEHKWE TIDOBOAHHKKA ITPDHU HAI'DEBE €I'0 Hd 10C. Y UMCTBIX MeTa/lJIoB TropsaKa

107 1/ T'PafiyC |y criaBoB MeHblile. Y BojbdpaMa, U3 KOTOPOT'O U3rOTOBJIEHA HUTH
uccieayeMoii amer 4,8-107°°C ..

13 dopmysbl (1) MOXKHO OTpeJe/UTh TeMIlepaTypy PacKaléHHOW HUTH, eC/A
W3BECTHBI €€ COMPOTHUB/IEHUE R, TIpU 3TOM TeMriepaType U COTIPOTHUBJIEHUE HUTH Ry Tipu
temneparype 0°C:

Rt—Rg
aRy (2)

t =

HOPH,E[OK BBITIO/THEHUA pBGOTbI

ll’:OMI/IHaJ'[bHaH }ganpm}(eHHe

OIIIHOCTD ,B Cuna M . Temre-
No TaMIIbL, OKA B OILIHOCTB, OTNpOTUBJIEHWE [paTypa
P B rnotpebsissieMasl [HUTH Hakana R,, |Hakana t,
OIlbITalt s, BT rmaMIie o
nammon P, Bt [Om 0
I, A C

3MepbTe 3/1eKTpUuecKoe COMPOTHB/IeHNe HATH JIaMIThl HaKa/IMBaHUSI TP KOMHATHOMN
TemIiepaType C IMOMOIIbI0 OMMeTpa.
Cobepure 3/1eKTPUUYECKYIO 1ielb COTIaCHO CXeMe:



Puc. 2. Cxema yCcTaHOBKU

2. Beruuciivre 3HaueHue R, 3/71EKTPUUYECKOr0 COIPOTUBJIEHUS HUTU JIaMIIbI
mpu 0 °C. Tepmuueckuii Ko3(hGdUIIMEHT « 3/IEKTPUUECKOTO COMPOTUBIEHUS
Bo/Ib(ppaMa TIpy 3HaUeHUSX TeMIiepaTyphbl, 6/m3kux K 0 °C, paBeH ITpUMEpPHO
4,8-107°°C".

3. [MToK/TIOuUnTe YCTAaHOBKY K MCTOUHUKY ITUTaHMS, CO0JII0/asi TIOJITPHOCTD.
M3MepbTe CcU/ly TOKA B L[€MU TIPY pa3HbIX 3HaueHUsiXx U Ha KOHLIaX HATU HaKa/TMBaHUs
JlaMIibl OT MMHUMAa/IbHOT'O CBEYEHUs 0 MaKCMMaJ/IbHOrO. Bblunc/vTe 3/1eKTpruecKoe
COTPOTHBJIEHHE R; HUTH JIaMIIbl B HArPETOM COCTOSIHUM:

R U
iy
4. [To HalijeHHbIM 3HAUEHUSM 3JIeKTPUUECKOr0 COMPOTUB/IEHUSI HUTHU Jamibl R,

R, ¥ W3BeCTHOMY 3HAueHHIO TEPMUUECKOro Ko3(PQULMeHTa 37eKTPUUeCcKOoro
COMPOTUB/EHUS] BOJIb()paMa BBIYMC/IUTE TeMIlepaTypy ¢ HUTU JiamIbl 10 (Qopmysie

=t 0

@Ry |
5. OueHWTe TpaHULBl TOTPEIIHOCTed W3MepeHuM. Pe3ysibTaThl HW3MEpeHUW U
BBIUMC/IEHUI 3aHeCHUTe B OTUETHYIO TaOJIHIy.

6. [ToctpoiiTe rpadmK 3aBUCUMOCTU TeMIiepaTypbl HUTH HaKalWUBaHUS OT
HarpspKeHUs Ha ee 3a)KhMax.

7. CpoenaliTe BBIBOZ,

KoHTpo/1bHBIE BOIIPOCHI

1. [Touemy 53/eKTpUYeCKOe COMNPOTHMBJIEHHE MeTa//IOB  3aBUCUT  OT
TeMIepaTypbl?

2. KakoBbl OCHOBHBIE WCTOYHUKHM TMOTPELIHOCTEM W3MEepPeHHWH B [JAHHOM
9KCIIepyMeHTe?

3. [Touemy B JaHHOU paboTe 37eKTpUUECKOe COTIPOTHBJIEHHE HUTH JIAMIThI

TP  KOMHATHOW TemriepaType MOKHO CUMTaTh TIPUOIM3UTE/IbHO paBHBIM ee
3/7IEKTPUYECKOMY CONPOTUB/IeHUIO Tipu 0°C?

Kontposivpyembie komreteniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I11.7.;
JIP2, JIP4, JIP23, JIP30




KpuTepun oLeHKH:

— OreHKa «5» CTaBUTBCS, €C/IM YUall[uiCsl BBIMOJHSET paboTy B TOJIHOM o0BeMe C
cobmofieHeM  HeoOXOAWMOW  TOC/e/0BaTe/IbHOCTU — TIPOBeJieHUs]  OMbITOB U
VM3MepeHW;  CaMOCTOSITe/IbHOM  pallMOHAa/IbHO  MOHTHDYeT  HeobXo[uMble
o0opy/ioBaHue; BCe OMbITHI MPOBOJUT B YCJIOBUSIX M peXKuUMaXx, 00eCrieurBaroIix
ToJ/TyueHre TIPaBWIbHBIX pe3y/bTaTOB M BBIBOZIOB; COO/0/aeT TpeOOBaHUS TIPABUII
Ge30macHOCTH TpPyZiQ; B OTYeTe TPABHU/IbHO M AKKyPaTHO BBIMTOHSET BCE 3allvCH,
TabJUI[BI, PUCYHKH, UepTeXXH, TpadyKu, BLIUKMCIEHNS; TIPAaBU/IbHO BBITIO/IHSET aHa/IN3
TOTPELIHOCTEN.

— OrneHka «4» CTaBUTCA, €C/IM BBITOJHEHbI TpeOOBaHUS K OLEHKUA «5», HO ObLIM
JOTyIeHbl [Ba-TPU HeZioueTa, He Oosee O/HON HerpyOoi OIMIMOKKA W OJHOTO
HezloyeTa.

— OueHka «3» cTaBUTCS, ecnu paboTa BBLIMIOJHEHa He TMOJHOCTbIO, HO 00beM
BBLITIOJTHEHHOM YacCTU TaKOB, TIIO3BOJIAET IIOJIYUUTHb IIDABUJ/IbHBIE Ppe3yJ/IbTdTbhl U
BBIBO/IbI: €C/TM B XO/Ie TIPOBe/IeHUsI OTbITa ¥ M3MepeHU ObL/TN JOMyIeHbl OLINOKY.

— OueHKa «2» CTaBUTCS, ec/id paboTa BbITIOJIHEHA He TIOMIHOCThIO U 00beM
BBLITIOJTHEHHON dYacTh paboT He TIO3BOJIAT CZie/iaTh TIPABWIBHBIX BBIBOJIOB: €C/IH,
OTIbITHI, U3MePeHUs], BEIUKC/IeHNs], Ha0JIr01eHusT TIPOM3BOAWINCH HETIPAaBUJIBHO.

JIabopaTopHbIe padoThI

MHCcTpyKI[MOHHAsA KapTa K JiabopaTopHoii padorte Ne 9

Tema 3ansaTus: onpejesienue KII/I snekTprueckoro HarpeBaTesisi BOZBI.

Ilens 3aHATHUA: HAYUWTHCS, IKCIlepvMeHTanbHO  ompegensats  KIIJT
3JIeKTPUYECKOr0 HarpeBaTessi BOJBI.

Ilepes Haua/ioM 3aHATHS Heo0xoAuMoO 3HaTh: uTto Takoe KIIJI TeruioBoro
JBUTaTeJIs], 110 Kakou (popMyJie OH pacCUMTHIBAeTCS.

IToc/ie OKOHYaHHMsA 3aHATHA HEO00X0JUMO YyMeThb: pacCuuThiBaTh KII/I
3JIeKTPUYECKOr0 HarpeBaTe st BOZbI.

O0OopyaoBaHue: KoMIbioTep, VIHTepHeT, MHCTPYKI[MOHHAsT KapTa.

CopepxaHue U Teopusl.

MoJieKyJibl COCTOSIT U3 aTOMOB TO €CTh /ISl TOTO YTOOBI pa3/ie/IuTh MOJIEKYJIbI
Ha aTOMbl HaJI0 OC/IAOUTH CU/Ty TMPUTSDKEHUs] aTOMOB UM BBLITIOJTHUTH PaboTy TO ecThb
noTpaTUTh 3Hepruto. [Ipu o0beAWHEeHWH aTOMOB B 00pa30BaHWUM MOJIEKY/ SHEpPTrHs
OT/le/IsIeTCSl.

ITpy cropaHuyd TOIIMBA OTJeNSAeTCS SHeprus. Tonaueom Ha3bIBAeTCSI TOpPIOUee
BeII|eCTBO, HCIIOJb3yeMOe B KauecTBe WCTOYHMKA TIOyYeHWsS TeIUIOThl B
9HEepPreTUUYeCKHX, IMPOMBIIIEHHBIX ¥ OTONMTE/LHBIX YCTaHOBKAaX. B 3aBUCHMOCTH OT



THUIIA peaKHHﬁ, B pe3y/ibTaT€ KOTOPLIX BbIAE/SAETCA TeEIIoTa MW3 TOIIMBAG,
Pa3/indaroT op2dHUUYeCKoe U HaepHoe moniaueo.

B OpraHrMYeCKHUX TOIUIMBAX TEIlJIOTa BbIAE/TIAETCA B pe3yJjibTdTe XUMUUECKOU peakuu
OKMCJ/IEHHA €ro roprodymx yacTeu IMMpHU y4aCTHUHX KHUCJI0PO/J4, 4 B AA€PHbIX TOIJIMBAX — B

pe3yJibTaTe pacrnazia JeaeHusi sifiep TsKebIX 371eMeHTOB (ypaHa, TTyTOHUS U T.J.).

Knaccudukaiusi ~ opraHMuecKMx  TOIUIMB 10 arperaTHOMY  COCTOSIHHIO.

Toneo ArperaTtHoe COCTOsIHUE
TBepaoe Kugkoe ["azo06pa3Hoe
[TpupoaHoe IlpoBa, Top(, Oyprie HedTb [IpypoiHbiii ra3

1 KaMeHHbIe yTJiH,
aQHTpALUT, TOpIOUre

CJ1aHLIbI
lickyccTBeHHOe | [IpeBeCHbIi yroJib, MasyT, KepocuH, ["a3bl He(PTSIHOU,
TIOJIYKOKC, KOKC, OeH3uH, COJSIPOBOe KOKCOBBIH,
yTOJIbHBIE U MacJ0, ra3ousb, reHepaTopHBIN,
Top(siHbIe OPUKETHI MeYHOe TOTUIUBO JIOMEeHHBIH, Ta3
MO/I3eMHOU
rasoukalmmu

N3mepenue KII/ ycTaHOBKU C 3/IeKTpUUECKUM JABUraresemM. Bel moMHuTe, UTO
KII (xo3dduiipeHT MoJe3HOro [JelCcTBUSI) Ha3bIBaeTCs OTHOILIEHWe T10/Ie3HOM
paboThI K TIOJTHOM paboTe, BEIPA)KEHHOE B MPOLIEHTAX:
N=Qu/A;, (1)
rje rae A3 — paboTa ToKa B BojloHarpeBaresie 3a BpeMsi T- Oripe/iesisieTcs 1o Gopmyiie:
A3=1-U-, (2)
rae Qm —KOMYecTBO TEMJIOThI, KOTOPOe MOILI0 Ha HarpeBaHHe KajiopuMeTpa U BO/Ibl
B HEM OT TeMIepaTyphl t; 0 TeMIIepaTyphl t,:
Qn = My (— 1) + Cemye (R — ) (3).
[Tocne noactaHoBku (2) u (3) B popmyny (1), mosyunm 3HaueHUe

— (cgmy +cmy ) (tp—tq)
n Ut ’
KIII:

OnucaHue yCTAaHOBKH BUPTYa/IbHOU J1aD0paTOpHOM padoThI



BKCHEPHMEHTHHBHBH
[ YCTAdHOBKa IIpeCTaBJ/IeHA

MapameTtpsl BoAb!

> KMO snekTpuyeckoro

HarpeBaTesnda BOAbl

.? | Fom[ 7% 1) Ha pucyHke. B mnpasom
) TMopamerpsl Toka B | V= 195 & HWWKHEeM yriay
°c RACHIPI AR R LR fe= ¢ TIpe/icTaB/IeHa r1aHesb
— 100 U=| 12 ||R | c,= 4200  Jwcike-K)
= a0 m «I1apdMeTphbI
oy fopamerpsl kanoprumerpa KAJIOPUMETPa» BBIOOD
Eeo | oz Jsjue MacCcy KajiopuMmeTpa u
[_ﬁ @ 78 el vaccy  BOgBI,  KOTOpas
£ MaERen SLAPERS Gyner B Hem.  IlaHess:
'E- WEde
3 ,: e «MaTepual
Y Jpd KajlopuMeTpa» - I
| BbIOOpa MaTepuaa:

SR Me/lb, a/IIOMUHMH, CTalb,

RS cene30.  Belme  ecThb
TaHe/Ib «TlapaMeTphbl BOJBI», I/le MOXXHO BBIOpaTh Haua/JbHYHO TeMIlepaTyphbl BOJbI U
ee 00beM.
CreBa TaHe/b «IlapaMeTpa TOKa B 3JIEKTPUUECKOH 1[eTh», 61aroapss KOTOPO MOXXHO
BbIOpaTh HaMpsDKeHHe, KOTOPoe CO3/1aeT UCTOYHHK TOKa. C IOMOIIbI0 KHOITKU «ITyCK»
HAuyHeTCs TMpOIIeCC HarpeBaHHe BOZbLI B Ka/JOpUMeTpe, [I0XKAABIINCh, KOIja
Temriepatypa AOCTUTHET TeMIepaTypbl KUTeHWs (TepMOMETD pacIiO/IOKeH CJjieBa )C
TIOMOIL[bI0 KHOIKMA Tay3a MOXXHO OCTaHOBUThb TPOL[eCC W 3a(UKCHPOBaTh BpeMs,
TOKa3aHHOe B KpaliHEM HID)KHEM MpPaBOM YTJIy.
Mcrnonb3ysi TpeACTaBeHHYH) YCTaHOBKY, JOCTUTaeTCs 1jelb  IOCTaBJIEHHOU
nabopatopHOit paboTHI.

I1naH BbIMO/THeHHs PadoThI
1. IlepeliguTe 10 ccblke https://www.youtube.com/watch?v=6PIvIC3-ObE
MIPOCMOTPUTE BHUEOYPOK KOTOPBbIM TIOSCHUT, KakuM 00pa3oM TMPOBOAUTCS
nabopaTopHasi paboTa B peasibHbIX YC/IOBUSIX.
2. [TeperiauTte no ccouike http://mediadidaktika.ru/mod/page/view.php?id=478
Y BBITIOJTHSIUTE MOC/e[j0BaTe/IbHOCTD [JeUCTBUM, ONTMCAHHBIX HUXKE.

1. 3apganme. Paccuumatime KII/] 31eKkmpuueckozo Hazpeeame/isi 600bl
1. 3anyCcTUTL BUPTYyabHBIN CTEH/,
2. BrbiOpaTh BeIecTBo, U3 KOTOPOTO M3TOTOBJ/IEH Ka/JOPUMETP, €ro MacCy U 00BEM
BO/Ibl B COOTBETCTBMY C HOMEPOM BapHaHTa, COBIA/Ial0IeM C MocieHerd U(pou 1o
CIIKMCKY TPYMIbI, OH HAXOAUTCS B KOHLIE JOKYMEeHTa.
3. BbiOparh (TpOM3BOJILHO) HaualdbHYH TemrepaTypy BOZbl W HampsbkeHWe Ha
HWCTOYHUKE TOKa.
3 3HaueHUs BceX W3MepeHHbIX (3a/laHHbIX) BeJIMUMH 3aMucaTh B TabIULLY.
4 Knonkou «ITYCK» HauaTb HarpeBaHWe BOJbI U MPEKPATUTh €ro, Ha)kKaB Ha KHOIIKY
«[TAY3A» T1Ipu [AOCTW)KEHUM TeMIlepaTypbl KureHus. [Ipy HeoOXOAMMOCTH
TIOBTOPEHMSI SKCIIepUMeHTa BOCII0/1b30BaThCsl KHOMKOM «CBPOC».
5. 3amnvcaTh B TaOMIly BpeMsi HarpeBaHUsl ¥ KOHEUHYIO TeMriepaTypy BOJbI.

| BerijectBo | | 3HaueHHe mucaTh 0e3 okpyraenus!!!




KaJiopuMeTpa

Y nenbHas
TeIJIOEMKOCTh
BelllecTBa
KaJiopumeTpa Cx,
Ix/ (xr: °C)

Y nenbHast
TerIOEMKOCTb BOJBI C ,
IHx/ (kr- °C)

Macca kanopumeTpa
MK, KT

OO0BEM BOJBI V, 1T

Cuna toka I, A

Macca BOAbl M, KT

Hamnpsokenue U, B HauanbHas
Temrieparypa t 1, °
C

Bpemsi HarpeBaHusd Koneunas

T, C

Temrieparypa ty, 0 C

6. BrIrosiHHATE BBIUKC/IEHUS.
7. B BbIBOZIe YKa)KuTe TO/Ty4eHHbIN pe3ynbTaT udmepenus KIT/I.

KoHTpo/ibHBIE BOIIPOCHI
1. Kakoe KommMuecTBO TerioTel Qy, paccesyiochb B OKpy»KaroLyto cpeny? CKOIbKO
TIPOL[EHTOB COCTaBJISIeT 3Ta Be/IMYMHA OT KOJIMYeCTBa TeIIOThI, BbIJe/IMBIIEroCs B
HarpeBaTe/IbHOM 3JieMeHTe?
2. N3menurcsa nu KI1[J HarpeBaTesnsi, eC/iv YBeJIMUUThL BPeMsl HarpeBaHUs (Hampumep,
1o tiostyvaca)? Ecm fa, To Kak? OTBeT 000CHYyHTe.

HauasbHebIe AdHHBIE T10 BADUdHTAM K 3d 1dHUSAM

['pymnma BerijectBo Macca kamopumetpa | O6bEM BO/IbI
KaJl0pUMeTpa
1 »Kene3o 0,2 xr 21
2 aJIFIOMHUHUN 0,2 kr 1n
3 Me/lb 0,2 kr 21
4 CTajlb 0,2 kr 21
5 >Kene3o 0,4 xr 21
6 aJTFOMUHUHN 0,4 kr 1n
7 Me/lb 0,4 xr 15
8 CcTajlb 0,4 kr 1n
9 >Kee3o 0,5 kr 1n
0 QJTFOMUHUN 0,5 kr 1n

Kontponmvpyemsbie kommetreHuuu: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu orjeHKuU:




— OueHKa «5» CTaBUTBLCS, €C/TM YYal[UHCS BBITIO/IHSET paboTy B IOJHOM obOBbeme C
cobmofjeHieM HeoOXOAWMOM  TIOC/Ie/OBAaTeMbHOCTA  TIPOBE/IEHUsS]  OIBITOB U
W3MEpPeHHH;  CaMOCTOSITeIbHOM  pallOHA/IbLHO ~ MOHTHPYeT  HeoOXouMble
00opy/1IoBaHKe; BCe OMBITHI MPOBOJUT B YC/IOBUSIX M PEXKHUMaX, 00eCITeUrBaroIIuX
TI0JTyueHre TPABUIbHLIX pe3y/JbTaTOB M BBIBOZIOB; COO/IO/aeT TpeOOBaHHUS ITPABHII
0e30macHOCTH TpPyZa; B OTYeTe MPaBHU/IbHO M AKKYyPAaTHO BBIIIO/IHSET BCE 3aIlvCH,
TaOJINI[bI, PUCYHKH, UePTeXXH, IpadUKH, BLIUMC/IEHMS; TIPABHU/ILHO BBITO/IHSET aHa/IN3
TIOTPELLIHOCTEN.

— OneHka «4» CTaBUTCA, €C/IM BBITOMIHEHbI TpeOOBaHUSI K OLEHKUA «5», HO ObLIH
JOTyIleHbl [IBa-TPU HeZioueTa, He Oosee O/HON HerpyOoi OIIMOKKA W OJHOTO
Hezlouera.

— OueHka «3» craBUTCS, ecnmd paboTa BBLITIOJTHEHA He ITOTHOCTBIO, HO 00beM
BBITIOJTHEHHON YaCTH TaKOB, II03BOJIIET TIOYYUTh IIPaBU/IbHBIE pe3y/lbTaThl U
BBIBO/IBI: €CJTH B XO/Ie TIPOBE/IEHUS OIbITa U U3MEPEeHHUH ObI/TH JOMYIIeHb] OIINOKH.

— OrueHKa «2» CTaBUTCS, ecjd paboTa BBINOJHEHA HE IIOJIHOCTBIO U 00BEM
BBITMIOJTHEHHON 4YacTh paboOT He TI03BOJIAT CZieJlaTh ITPABWIBLHBIX BBIBOJIOB: €CJ/IH,
OTTbITHI, U3MEPEHUs], BLIUMC/IEHHs], Ha0JII0IeHHsT TIPOM3BOM/INCH HEIIPAaBUJIBHO.

JIabopaTopHbIe padoThI
JIaboparopHasi pa6ora Ne 10
JKcrnepuMeHTa/IbHOE onpe/ie/IeHHe y/1e/IbHOTO CONMPOTHB/IEHHS TPOBOJHUKOB

Ilesbs paboThI: OMpezie/UTh Cpe/iHee 3HaUeHHe TeMIlepaTypHOro Ko3dduilreHTa
COTIPOTHBJIEHUS] ME/IN.

IIpubopsl U NMPHUHA/JIEIKHOCTH: TIPUOOp /I OTpejie/ieHHsT TeMITepaTypPHOTo
Ko3dhduieHTa CONPOTUB/IEHHST METa/IoB, BbIIpsiMuTenb BC-24M, Habop
TIPOBOIHUKOB, ~aMIlIePMeTpP, BOJILTMETP, TEPMOMETP TeXHWUECKUW, KOMIUIEKT
TIPOBO/IOB.

KPATKAA TEOPUSA
XapakTepuCTUKOW MPOBOASIIMX CBOWCTB MaTepuasa IPOBOJHUKA SIB/ISETCS
y/JieJIbHOe COIPOTHBI/IeHUe, T.e. CONPOTHB/IeHNEe TPOBOJAHUKA, UMEIOLL[ero IrornepeyHoe
ceueHue, paBHOe eAVHULe TUIOWAAW, U [JIUHY, PaBHYK eAuHULle IuHbL. Ecaum
NPOBOJHUK C y/e/JbHBIM CONpoTHB/IeHHeM P umeer 1o Bceli gauMHe | oMHAKOBOe
ceueHue S, TO ero CornpoTUBIIEHNE MOXKET BblTb MOACYMTAHO MO hopMysie
R ZpL (1)
S
YnenbHOe COIPOTHB/IEHHWE MPOBOAHWKA 3aBUCUT B 00IeM cCydae OT MHOTMX
(akTopoB: TemIiepaTypbl, MexaHUUeCKUX JedopMaliuii, HallpsyKeHHOCTH MarHUTHOTO
1oJid, B KOTOpOe T[IOMeIleH TPOBOJHUK, ¥ T.II. OTA 3aBUCUMOCTH LIUPOKO
HCIIOJIB3YEeTCA B H3MEpHT€JIbHOfI TeXHHUKe 1 dBTOMAaTHKe.



3aBMCUMOCTb COMPOTUBIEHNS OT TeMmnepaTypbl B obuwiem Buae MoXXeT ObiTb
Bblpa>keHa MHOI04/1EHOM

R, =R, [+a(t; - t,) +B(t; - ty)* +...] (2)
rge 0 u P - cpeiHve 3HaueHUsI TeMIlepaTypPHBIX KO3()ULIMEHTOB, OmpezessieMbIX

onbITHBEIM myTeMm, R, u R, - comporuBienus npu HauanbHOR (f) M KOHeuHOM ((;)

TeMnepaTypax. B HebonblMX MHTepBasax M3MeHeHUs TemnepaTyp 4acTo ObiBaeT
[OCTaTOYHbIM MPU pacyeTe OrpaHMYMTbCA OBYMS YneHaMu psaa opmynbl (2). B aTom
cnyyae copMysia ansa onpeneneHns CoOnpoTUBIEHUA UMeEET BUL:

R, =R, [1+af(t; - ty)] 3)
3HaueHus1 (. He SABSAIOTCA TOCTOSSHHBIMM U HW3MEHSIIOTCS C H3MeHeHueM
TeMITepaTyphl, OJHAaKO B HEKOTOPBIX TeMITePaTyPHBIX UHTepBaiax 3TOT KO3(P(HULIMEeHT
MOXXHO XapaKTepHU30BaTh CPeJHUM 3HaUeHWeM TeMIlepaTypHOro Ko3d@uiueHTa.
[lpumensiembiti B pabore mipubop (puc. 1) g
ornpejiesieHUsl  TeMIepaTypHOro Kosd@uiueHta Meau 3 5
coctout u3 Karymku 1. Karyiika mnpejctasiseT coboi [ /_u]]
V.

KapTOHHbIM KapkaCc 2, Ha KOTOpPbIM HaMOTaH Me/HbIU Im/-l

Jy M—|

IIPOBOJ, C JIAKOBOM M30/isALMen. KOHLIBI TPOBO/A BLIBEEHbI K -
3@KMMaM 3, YCTaHOBJIEHHLIM Ha IJIACTMaCCOBOU KOJIOJKe 4. 4
B 5Toli KO/OZKe 3aKperyieHa CTeK/siHHasg NpoOupka, B

KOTOPYIO BCTaB/IeH KapkKac KaTymku. CBepxy B KOJIOZKe \\
UMEeTCss OTBepCTHe 5 [id TEePMOMETpa, H3MepSIOLero N2

TeMmriepatypy Karyuikd. [Ipubop momemaloT B COCYZ C
BOoloM. B cocyzne uMmeeTcsti syeKTpuueckas CIMpaib C S
BbIBE/IEHHbIM HaBepXx K/IeMMaMH. [ToacoeauHuB i
3/IEKTPUUECKYI0 CMUpadh K HCTOUYHUKY TOKA, HarpeBaroT L
BOZly B COCyZe, TepUOAWYECKHd CUWTBHIBasi TIOKa3aHUs
TepMOMeTpa M U3Mepssi OMMETPOM  COIPOTUBJIEHUE \__/
KaTyILKH.

Puc. 1

ITIOPAAOK BbBITIO/JIHEHUE PABOTHBI.



JKcnepumeHTanLHoe onpeaeneHue TeMmnepaTypHoro
KoadcpuumeHTa CONpOTUBNEHUA NPOBOAHUKOB
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1. TloaroToBbTEe B TETpasiu TAOJMIy /ST 3alMCU Pe3y/bTaTOB M3MepeHWH U

BbIUUC/ICHUH.
Tabnuua
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2. 3aneuTe B COCyZ, Boly Ha 2/3 BbICOThI cocyja. BHMMaHue: 3a11Bas BoAy B
cocy/i, TIPUMUTE Mepbl K TOMYy UTOOBI BoJja He ToTaia BHyTPb IPOOUPKHU.

3. BcTaBbTe B MpoOUPKY TepMOMeTP.

4. BbDKJaB HEKOTOpDOe BpeMs, II0OKa BBIDOBHSIIOTCS TemIlepaTypa BOZAbI M
KaTyIIKY MMpubopa, 3aruiimTe MoKa3aHus TepMoMeTpa to.

5. W3meppTe C MNOMOLIKD ammepMeTpa cuwiay Toka lo m paccuuraiTe
COTPOTHB/IEHHE KaTyiku R, mone3ysce 3akoHom Oma, W 3amuiinTe pe3y/ibTaThl B
TabJTHILY.

6. [Toak/mounTe CrMpaib K UICTOYHUKY TOKA M YCTaHOBHTE HaIpsbkeHre He 6oee
5 B.

7. Cnemvre 3a TIOBBbILIEHMEM TeMmrepaTypbl KaTyllku. Korpga TtemmepaTypa
KaTyIIKd OKaeTcst kpatHou 10 T.e. =30, 40, 50 C° w3MepbTe CUIy TOKa MU



pacCUMTalTe COMPOTHB/IEHWE KATyIIKH. Pe3ysbTaThl HW3MEpPEHWM 3alMIIdTe B
Tab/uILy.

8. Wcnonb3yss pe3y/bTaThl MEepBOTO OMbITa U Tpex Tmociaeayroumx (t, R)
BblHNCANTE AONd KaXOoro onblTa 3Ha4eHne TeMnepaTypHOoro K03q)q)|/|Ll,V|eHTa
COMPOTMBJIEHNS Meaun rno opmyne:

R - R
— 0

R, At
KOTOpasi BbIBe/IeHa U3 3aBUCUMOCTH (3).
9. Hanigute cpefiHee 3HaueHKe TeMITePaTYpHOro KO3(@ULeHTa CONPOTUBIIEHUS
Menu o,
10. HaueprtuTe rpaduk 3aBUCUMOCTH R oT Temriepatypsl [ (B MaciiTabe).

KOHTPOJIBHBIE BOITPOCBHI

1. Yto Ha3bIBaeTCs TeMIlepaTypHbIM KO3(PGHUI[MEHTOM CONPOTUB/IEHHS ?

2. YpenvbHasi TIPOBOJMMOCTb TIPOBOJHUKA. PUBNUECKUM CMBIC/, €OUHULIbI
v3MepeHusi, OT Yero OHa 3aBUCHT?

3. KakoBa 3aBUCHMMOCTb YZeIbHOTO COIPOTUB/IEHUS TIPOBOJHUKA OT

TeMrepaTypbl? Uem xapakTepusyeTcs 3Ta 3aBUCUMOCTh?

4. TemriepaTypHbiii KO3 (dULIMEHT COMPOTHB/eHHs. UTO OH XapakTepusyeT, OT
Yyero OH 3aBUCHUT. B Kakux euHULIAX U3MepseTcs?

5. 3aBUCUT /I CONPOTUBJIEHUE MPOBOJHMKA OT TeMrepaTypsl? Ec/iu 3aBUCUT, TO
KaKOBa 3Ta 3aBUCUMOCTb? OOBSICHUTDH (DH3MUECKUN CMBIC/T 3TOTO SIBJIEHUS.

6. Kak U3MeHUTCsl CONPOTUBJIEHUE TTPOBOJHKKA C TMOBBILLIEHUEM TeMIlepaTyphl U
nouemMy? MaTemaTUueckoe U rpaguueckoe n3obpa’keHre 3TOl 3aBUCHMOCTH.

7. CpaBHUTH 3aBUCUMOCTb W3MEHEHMSI COIPOTUB/IEHUS MeTa//InueCKUX
TIDOBOJAHUKOB W 3JIEKTPOJUTOB OT Temrieparypbl. OOBSICHUTHL (U3UKY SIBJIEHUM,
TIOPOJKJAOIIUX 3Ty 3aBUCUMOCTb.

8. OnwucaTh noc/ief0BaTe/IbHOCTD JeMCTBUM OIpe/ie/ieHrs] TeMIlepaTypHOU
3aBUCUMOCTH COTIDOTHBJIEHUS B X0/l BBITTOTHEHHs 1abopaTopHOM paboThI.
9. M3MeHUTCsT /1 TeMIiiepaTypHbI KO3 @ULIMEHT COTNpPOTUBJIEHUS, €C/U

ompezensiTb €ero M0 y/[e/JbHOMY COIpPOTHMB/IEHHWIO, a He T10 H3MepIeMOMY
COTIPOTUBJIEHUIO?

10.3aBucUT M TemriepaTypHbIM KO3((UIIMEHT COMPOTUB/IEHUSI OT Marepuasa
COIPOTUBJICHUS.

11 .B ueM (u3HUeCKMM CMBIC/T CONPOTHUB/IEHUS NPOBOAHMKA? OT 4ero OHO
3aBUCHUT?

12.Harmmiivte ¥ 00bSICHUTE MaTeMaTUUeCKYH0 3aBHCHMOCTh COTIPOTUB/IEHUS] OT
MaTepuasia U pa3MepoB CONPOTHUBIIEHUS.

Koutpomupyemsie komrieteHiuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IT.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHKU:



— OneHka «5» CTaBUTHCS, €C/IM yuallldiCs BBITIONHsIET paboTy B MOJHOM oObeMe C
cobmofieHrieM  HeoOXOAWMOHM  TOC/e/I0OBaTe/TIbHOCTH  TIPOBE/IEHUS]  OMBITOB U
U3MEepeHUH;  CaMOCTOSITe/IbHOW ~ pAllMOHAabHO  MOHTHPYeT  HeoOXOoAuMble
o0opy/JoBaHUe; BCE OMBITHI MPOBOAUT B YCJIOBUSIX M PeXHMMax, 00eCreunBarolux
TIOJTyYeHre TIPABWIbHBIX Pe3y/IbTaTOB U BBIBOJIOB; COOJIO/@eT TpeOOBaHMS MpaBHII
0e30macHOCTH Tpy/ia; B OTYeTe TIPAaBUBHO M aKKypPaTHO BBITIOJHSET BCE 3arMCH,
TabMILIbI, PUCYHKH, YEPTEXKH, TPadUKH, BLIUMC/IEHUS; IPABWILHO BBITTO/IHSIET aHa/IN3
TIOTPELLIHOCTEN.

— OueHka «4» CTaBUTCS, €C/IM BbITIOJIHEHbI TpeOOBaHUSI K OLIEHKU «5», HO ObLIM
JOTyIleHbl [Ba-TPU HeZioueTa, He Oosee O/HON HerpyOoi OIIMOKKA W OJHOTO
He/loueTa.

— OueHkKa «3» CTaBUTCS, ecid paboTa BBIMOJIHEHA He TOJHOCTBIO, HO 00beM
BBIITOJIHEHHOW YaCTU TAKOB, TI03BOJIIET T[IO/IyUYWTh TIPABU/IbHBIE pe3yJ/bTaThl U
BBIBO/IbI: €CJTH B XO/Ie POBe/IeHUsI OTIbITa ¥ U3MepPeHUH ObL/TN [IOTTyI[eHbI OITHOKH.

— OueHKa «2» CTaBUTCS, ec/id paboTa BbITIOJIHEHA He TIOMIHOCThIO U 00beM
BBIITOJIHEHHON YacTH paboT He TM03BOJISIT CleaTh TPAaBU/IBHBIX BBLIBOJOB: €CIIH,
OTTBITBI, U3MEPEHUSs], BBIYUC/IEHHsT, HaO/TIOIeHUSI TIPOM3BOAUIUCH HENPAaBU/IBHO.

Tema 3.3. D/1eKTpUUeCKu# TOK B Pa3/IMYHBIX Cpeiax

Y crabiii onipoc (YO)
1. Kakue ObIBalOT BelllecTBa IO TUITy TPOBOAWMOCTH 3€KTPUUECKOTO TOKa?
OrnipesiesieHue.
Kakue BelllecTBa OTHOCATCSA K ITOJIyTIPOBOJHUKAM?
Kakas cBsi3b CyllleCTBYeT B ITO/IyIIPOBOJHUKAX ?
Kakue noaBrKHbIe HOCUTEJIH 3apsiloB UMEKOTCS B YUMCTOM I0JIYIIPOBOJHUKE?
UTo npor30KET TIPU BCTPeUe 3JIeKTPOHA C JAbIPKOM?
Kakve Hocutenu 3apsija SB/SIOTCS OCHOBHBIMU B IIOJYyNIPOBOJHUKE C
aKLIeMTOPHOW MPUMEeCHI0, a KaKre B MOTYIIPOBOJHUKE C JOHOPHOM NPUMeChIO?
7. Kak mo-gpyromy HasbIBalOTCA  TOJYINPOBOJHUKKA C  [JOHOPDHBIMU U
aKLeMMTOPHbIMU MTPUMECSIMU?
Kak obpa3yeTcs p-n-riepexo/?
9. Kakou nepexo/; Ha3bIBatOT MPSIMbIM?
10. Kak ycTpoeH noaynpoBOJHUKOBBIN AUOA?
11. W3 yero coCTOUT TPaH3UCTOP?
12.  UYrto Takoe Bakyym?
13. Uto Takoe TepmM0O3/IeKTPOHHAS SMUCCHUSA?
14.  YCTpOMCTBO M MPUHIUN pabOTHI BAKYYMHOTO JTUO/A.
15. BosbTaMiiepHas XapakTepuUCTHKa BaKyyMHOI'O AUOJa
16.  Uro Takoe 3/1eKTPOHHBIM My4YOoK? U ero cBOMCTBa.
17.  TlpuHumM paboThI 3/IEKTPOHHO-/TyueBOU TpyOKu. U eé mprmMeHeHMe.
18.  Kakwue BeljecTtBa OTHOCATCS K 3JIEKTPO/IUTaM?
19. Yrto Takoe snekTpruueckas JUCCOLIMALIUA?
20. Yro Takoe peKOMOHHAIUS?
21. YTo Ha3bIBalOT MOHHOM TTPOBOJUMOCTBIO?
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22. Yrto Takoe 35ekTpoan3? Kak oH npoucxoaut? U ero rpumeHeHue.
23. OObsicHeHHMe 3aKOHa 37eKTposin3a. U ero popmyiia.

24.  OnpepgeneHue 3apsifia 3eKTpoHa. Y ero opmyna.

25. Kak M0XXHO czie1iaThb BO34YyX IPOBOJHUKOM?

26. Kak npoucxogurtbs MOHU3AL[MS ra3a?

27.  Kak mpoucxoaut pekoMOrHalus ra3a?

28.  Uto Takoe ra3oBbIi pa3psj?

29. OrmpepgeneHre CaMOCTOSITE/IBHOTO U HECAMOCTOSTE/IbHOT'O Pa3psii0B.
30. Kak rnpoucxogurt WOHU3aLus 3JIeKTPOHHBIM yapoM?

31. Uro Takoe masma?

Koutponmupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu orieHKuU:

OtMmeTKa «5»

TIO/THO PacKpbITO COZlepyKaHue MaTepuasna

YeTKO U MPaBUJILHO JIaHbl OMpe/iesIeHUs] U paCKpbITO COZleprKaHre TTOHATHM, BEPHO
VICII0/Ib30BaHbI HAyYHbIe TePMUHEI

IJIs1 OKa3aTe bCTBA MCII0J/Ib30BaHbl Pa3/IMUHbIe YMeHHSs], BbIBO/IbI U3 HaOJTIOIeHUH,
OIBITOB

OTBET CaMOCTOSITe/TbHbIH, MCIOb30BaHbI paHee NIPHOOpeTeHHbIe 3HAHUSI.

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 IOHSITUN HEMOJ/THbIe, NOMYyIeHbl He3HAUNUTe/IbHbIe HApYIIEeHUs
T10C/Ie/IOBaTeTbHOCTU U3/10KeHUs1, HeOOIbIIIe HETOUHOCTHU TPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BbIBO/IaX M 0000111eHHsIX

TpaBWIbHbIEe U UeTKHE OTBEThI Ha BOMIPOCH] yTOUHSIOII[Er0 XapakTepa (Mo3ulys
TTOHUMAFOIIWI )

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/Iep>KaHre yueOHOTro MaTeprara, HO U3/I0KeHO (hparMeHTapHO,
He Bcer/ia rocaeioBaTeIbHO

omnpe/ie/ieHUs TOHSITHUN HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe J0Ka3aTebCTBa BBIBO/IBI M 000011IeHNs 13
Ha0JTI0/IeHUH, JOTYIIeHbI OIITMOKH TTPU WX U3/I0KEeHUH

JOTTyIIIeHbI OIMOKKY ¥ HETOUYHOCTH B HUCTI0/Ib30BaHWH HAYUHOW TEPMUHOJIOTHH,
omnpe/ie/ieHVe MOHITUIN

TIpaBU/IbHbIE U YETKHE OTBEThI Ha BOIIPOCHI HABOASILEr0 U KOHKPETU3UPYIOILEro
xapakTepa (TO3UL1sI KPUTHK)



OTMeTKa «2»

OCHOBHOE cojiepykaHue yueOHOro MaTepuasia He pacKphbITO

He JIaHbl OTBETHI Ha BONPOCKI HABOJSILIEr0 U KOHKPETU3UPYIOLLEro XapakTepa
JOTTyIIleHbI TPyObie OIIMOKY B OTIpe/ie/IeHUH TTOHSTHH, TIPU UCITO/Ib30BaHUU
TePMUHOJIOTUM.

TectupoBanue (T)

I BapuaHT.

1.Kakumu HocuTensIMM 371. 3apsifia CO3JaeTcCsl SJeKTPUYEeCKUM TOK B MeTaslylax?
A. DJIeKTPOHaMU U TI0JIOKUTE/TbHBIMA UOHAMMU.

b. TTosouTeibHBIMU U OTPULATE/IbHBIMYA HOHAMMU.

B. DnekTpoHaMu U bIpKaMH.

I'. TTonioKUTEIBHBIMU MOHAMU, OTPULIATE/IbHBIMU MIOHAMU U 3/IeKTPOHAMHU.

. TonpKo 3/1eKTpOHaMU.

2.Kakoi MUHUMabHBIH 110 aOCOMIOTHOMY 3HAaUEHHIO 3apsi/] MOKET OBbITh IepeHeceH
3JIEKTPUYECKUM TOKOM Uepe3 37IeKTPOJTUT?

A. e~1,6-10 K.

B. 2e~3,2-10 K.

B. JIro60i1 CKOJIb YyTOZHO MaJIbIi.

I". MUHUMa/TbHBIN 3apsi]] 3aBUCUT OT BPEMEHH TIPOITyCKaHUsI TOKa.

.1 Kn.

3. Kakrmu HOCuTesIMU 371. 3apsifila CO3/1aeTCsl 3JIEKTPUYECKUU TOK B PACTBOPAaX WA
pacriiaBax 371eKTpOJIUTOB?

A. D/IeKTpOHaMU U IO0JI0KUTeIbHBIMU NOHAMU.

b. I[Ton0XUTebHBIMU M OTPULIATEIbHBIMU MOHAMU.

B. [1o0XuTeIbHBIMU MOHAMU, OTPULIaTe/IbHBIMA MOHAMU U 3JIEKTPOHAMMU.

I'. TosbKO 3/1€KTPOHAMM.

. DneKkTpoHaMu U JbIpKaMHu.

4.Kakue JieficTBUS 3/1. TOKA BCET/la COTIPOBOXKIAIOT ero MpoXoyKeHHe yepe3 Jiro0ble
cpenbi?

A. TenoBoe.

b. Xumunueckoe.

B. MarxauTtHoe.

I'. TeritoBOe ¥ MarHUTHOeE.

[. TertoBoe, XUMUYECKOe U MarHUTHOE.

5.Ha puc. 1 npefcraBiieHo cxeMaThUueckoe u3obpakeHue TpaH3ucropa. Kakoi
udpoli Ha HeM 0603HaueH SMUTTEep?

A. 1.

b. 2.
B. 3.
I'. 4



. Cpenu otBeTOoB A — I' HET MPABUJILHOTO.

6. KakyM THUTIOM TIPOBOAMMOCTH 00/1a/1af0T TTOTYTIPOBOIHUKOBBIE MaTeprabl 6e3
TpUMecen’?

A. B 0CHOBHOM 3/1eKTPOHHOM.

b. B 0CHOBHOM ABIPOYHOU.

B. B paBHOM Mepe 371eKTPOHHOM U ABIPOYHOU.

I'. NoHHOM.

. He npoBOASAT 3/1eKTPUUYECKUI TOK.

7. KakuM TUIOM MpOBOAUMOCTU 00/1a/]at0T MOTyTIPOBOJHUKOBLIE MaTepHasbl C
JJOHOPHBIMH MPUMECSMU ?

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 npuBefieHHbIX Ha pUC. 2 rpadMKOB OTPa)kKaeT 3aBUCUMOCTb Y/1e/TbHOTO
COTIPOTUBJIEHUS T10JIYIIPOBOJHUKA OT TemIlepaTyphbl?
A. 1.

b. 2.
B. 3.
I'. 4.

9. Ilpu NpOXOKeHUU uepe3 Kakue Cpe/ibl 3/IeKTPUUeCKOro TOKa IMPOMCXOAUT IepeHoC
BellecTsa?

A. Yepe3 meTasuibl U TIOYTIPOBOAHUKH.

b. Uepes nosynpoBOJHUKYU Y PaCTBOPHI 3JIEKTPOJIUTOB.

B. Uepe3s pacTBOpHI 3/1€KTPOJIUTOB U MeTasljbl.

I'. Yepe3 rassl ¥ NOIyIIPOBOJHUKMY.

[. Yepes pacTBOpHI 3/IeKTPOIUTOB U rasbl.

10. B oiHOM c/iyuae B TepMaHUi 106aBUIN NISTUBaIeHTHBINA (hocdop, B APYTroM —
TpeXBaJIeHTHbIM ra/ii. Kakum TUIoM NpoBOIUMOCTH B OCHOBHOM 0071a/1as
TIOJITIPOBOJHUK B KaXKI0OM Ci1yuae?

A. B nepBoM JIbIpOYHOM, BO BTOPOM 3/IEKTPOHHOM.

b. B nepBOM 3/1eKTPOHHOM, BO BTOPOM /ILIDOUHOM.

B. B 06oux ciyyasix 3/71eKTPOHHOMA.

I'. B 060ux ciyyasix IbIPOUHOM.

1. B 06oux ciydastx 371eKTPOHHO-/IbIPOYHOM.

11. Kak “u3MeHUTCS Macca BelleCTBa, BbIJe/JUBLLIeroCs Ha KaToe Mpy MPOX0KAeHU!
3JIEKTPUYECKOTr0 TOKa Yepe3 PaCTBOP 3JIEKTPOJIATA, €CJ/IA CHJIa TOKA YBEJIUUUTCS B 2
pasa, a BpeMs ero npoxokJeHusi yMeHbIIUTCS B 2 pasa?

A. YBenuuutcs B 2 pa3a.



b. YBenuuutcsa B 4 pasa.

B. He usmenurcs.

I'. YMeHblIMTCH B 2 pasa.

. YMenbluuTcs B 4 pasa.

12. B npouecce 3ekTposu3sa "+" UOHBI IIepeHec/Id Ha KaTtof 3a 2¢ "+" 3apsan 4K, "-
VIOHBI IEPEHeC/IM Ha aHOJI, TAKOM >Ke 10 MoAy/to - " 3apsa. KakoBa cuia Toka B
Lenu?

A. 0.

b. 2A.

B. 4A.

I'. 8A.

. 16A.

13. Kakoi1 u3 rpa)ykoB, NprBeeHHbIX Ha PUC. 3, COOTBETCTBYET XapaKTePUCTUKE
TIO/TYTIPOBOJHMKOBOTO ZIM0/1a, BK/IFOUEHHOT'0 B TIPSIMOM HarpaB/ieHuu?

A. 1.

b. 2.
B. 3.
I 4.
. Cpenu otBeTOB A — I' HET MPAaBUJ/ILHOTO.

14. Kakyto 13 cxeM, OKa3aHHbIX Ha pUC. 4, C/leflyeT NpeArnoyecTb A/ UCCIeJOBaHUsA
3aBUCUMOCTH MPSIMOI0 TOKa JUO/a OT HaMpPsKeHUs U KaKYH — [1J1s1 UCCJIeJOBaHUs
3aBUCHMOCTH 00paTHOT'O TOKA WO/ OT HaIIPSDKeHUS?

A. 111 06oux uccieoBaHUi ciefyeT BbIOpaTh cxemy 1.

b. [lns 060oux uccieoBaHui crielyeT BbIOpaTh Cxemy 2.

B. [ns uccineoBaHys 3aBUCMMOCTH TIPSIMOTO TOKA AMO/ia OT HATIPSDKeHUs CllelyeT
BLIOpaTh cxemy 1, i1 00paTHOTO TOKa — CXemy 2.

['. Ons uccnefoBaHys 3aBUCMMOCTH TIPSIMOTO TOKA AUO/A OT HaIpsUKeHUs CyielyeT

BbIOpaTh cxemy 2, [i7isi 0OpaTHOTO TOKa — cxemy 1.
. Cpenu otBeTOB A — [' HET NpaBUILHOTO.

1 Puc. 1
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I1 BapuaHT.

1.Kak¥Mu HOCUTeISIMU 371. 3apsifia CO3/]aeTCsl 3/IeKTPUUeCKHU TOK B
T10/IyTIPOBOJHUKAX?

A. DyieKTpOHaMHU ¥ TMOJIOKUTE/IbHBIMU MOHAMMU.

b. ITono)kutesibHBIMU U OTPULATE/IbHBIMY HOHAMU.

B. DJieKTpoHaMu Y IbIpKaMH.

I'. TTonokuteIbHBIMU MOHAMU, OTPULIATE/IbHBIMU MOHAMU U 3/1IeKTPOHAMHU.
. TonpKo 3/1eKTpOHaMH.



2.Kakoi MUHUMaIbHBIH 10 aOCOMIOTHOMY 3HAUEHHIO 3apsi/] MOKET OBbITh IepeHeceH
3JIEKTPUYECKUM TOKOM Yepe3 MeTasul?

A. e~1,6-10 K.

B. 2e~3,2-10 K.

B. JIro60i1 CKOJIb YyTOZAHO MaJIbIi.

I". MUHUMaJTLHBIN 3apsif] 3aBUCUT OT BpPeMeHH TTPOITyCKaHUsI TOKa.

.1 Kn.

3. Kakumu HocUTesIsIMM 3J1. 3apsifia CO3/laeTcCs 3/1eKTPUUYeCKUi TOK TIPU
3JIeKTPUYECKOM paspsijie B rasax?

A. D/1IeKTpOHaMU U TO0JI0KUTeIbHBIMU NOHAMU.

b. ITon0XUTebHBIMU M OTPULIATEIbHBIMU MOHAMU.

B. [Ton0oXuTeibHBIMU MOHAMH, OTPULIaTe/IbHBIMA MOHAMU U 3JIEKTPOHAMMU.
I'. TosbKO 371€KTPOHAMM.

. DnekTpoHaMu U JbIpKaMHu.

4.Kakue JieficTBYS 3/1. TOKa HabJII0/[at0TCs TP TIPOITYCKAaHUM €r0 Uepe3 pacTBOP
3/1eKTPOJIATA?

A. TenioBoe, XMMHUUECKOe U MarHUTHOE JIeMCTBUSI.

b. XuMHnueckoe U MarHUTHOE JIeMCTBUSL.

B. TenioBoe ¥ MarHUTHOE JIeUCTBUS.

I'. TennoBoe ¥ XMMUYECKOE [1eMCTBUSI.

. TonbKo MarHUTHOeE JIEUCTBYE..

5.Ha puc. 1 nipeficTaBieHo cxeMaTuueckoe n3obpaxeHue TpaH3uctopa. Kakoi
udpoli Ha HeM 0603HayYeH KOJIIEKTOP?

A. 1.

b. 2.

B. 3.

I'.4. . Cpenu otBeToB A — I HET IPaBU/ILHOTO.

6. KakuM TUTIOM MPOBOAMMOCTH 00/1aZIat0T TOTYTIPOBOIHUKOBBIE MaTepUasibl 6e3
ripuMecen?

A. He ipoBOJAT 3/1eKTPUUECKUM TOK.

b. VloHHOM.

B. B paBHOM Mepe 3/1eKTPOHHOU U JIbIPOYHOM.

I". B 0CHOBHOM /IBIDOYHOM.

1. B 0CHOBHOM 371€KTPOHHOM.

7. KakuM TUIOM MPOBOAMMOCTH 00/1aZIat0T MOTYTITPOBOAHUKOBBIE MaTepHaslbl C
aKLIeITOPHBIMU TIPUMECSIMU?

A. B 0OCHOBHOM 5J/IEKTPOHHOWU.

b. B 0CHOBHOM JBIPOYHOU.

B. B paBHOM Mepe 371eKTPOHHOM U ABIPOYHOU.

I'. NoHHOM.

. Takvie maTepuabl He MPOBOJSAT 37I€KTPUUECKUM TOK.



8. Kakoi1 u3 npuBeieHHbIX Ha pUC. 2 TPaQUKOB COOTBETCTBYET 3aBUCHMOCTH
yZleNTbHOT'O COTIPOTUBJIEHUSI PTYTHU OT TeMIiepaTyphl (TIpY TemriepaTypax, O/IM3KuX K
abCOTFOTHOMY HY/JT0)?

A. 1.

b. 2.
B. 3.
I'. 4.
. Cpenu otBeTOB A — [' HET NpaBU/ILHOTO.

9. B Kakux cpeziax Ipy IIPpOX0XKJeHUH Yyepe3 HUX 3/IeKTPUUeCKOro ToKa IlepeHoca
BellleCTBa He TIPOMCXOAUT?

A. B MeTajuiax 4 MolynpoOBOJHUKAX.

b. B nosnynpoBoiHUKAaX ¥ pacTBOpax 3JIeKTPOJIUTOB.

B. B pacTBopax 3/1€KTPO/IMTOB U MeTa/ljlaX.

I'. B raszax u mosyrpoBOJHUKAX.
. B pacTBOpax 3/IeKTPOJIUTOB U rasax.

10. B ogHOM ciiyuae B oOpaser] repManust o0aBUIM TpeXBa/ieHTHBIA UHAWMN, B
IpyTroM — MATHBaeHTHbIN 60p. Kakoii TUM nMpoBoguMoCTy Tipeob/iaziaeT B KaXKZoM
cnyyvae?

A. B niepBoM IbIpOYHOM, BO BTOPOM 3JIEKTPOHHOU.

b. B nepBoM 3/1eKTPOHHOM, BO BTOPOM [IbIDOYHOM.

B. B 060ux cydasix 371eKTPOHHOM.

[". B 06oux ciyyasix AbIPOYHOM.

. B 06oux ciyyastx 371eKTPOHHO-/IbIPOYHOM.

11. Kak ¥3MeHUTCs Macca BelleCTBa, BbIJeIMBIIEroCs Ha KaToe Py MPOX0KAeHUU
3JIeKTPUYECKOr0 TOKa Yepe3 PaCTBOP 3JIEKTPOJIUTA, €CJ/IA CHJIa TOKA YMEHBIIUTCS B 2
pasa, a BpeMs ero npoxoxkJeHus Bo3pacTeT 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 3ekTposinsa "+" MOHBI epeHec/v Ha KaToZ 3a 2¢ "+" 3apsg 4K, "-
" MOHBI IepeHeCc/IM Ha aHO/l TAaKOM ke Mo Moiy/to - " 3aps. KakoBa cusia Toka B
Lernu?

A. 16A.

b. 8A.

B. 4A.

I'. 2A.

11 0.



13. Kakoii u3 rpadmKoB, TIpUBeJIeHHbIX Ha PUC. 3, COOTBETCTBYeT XapaKTepUCTUKe
TIOJTYTIPOBOTHUKOBOT'O ZINO/IA, BK/TFOUEHHOT'0 B 00paTHOM HarpaB/IeHHH?

A 1.

b. 2.

B. 3.

I'. 4. 1. Cpenu otBeTOB A — I' HET NIPaBU/ILHOTO.

14. Kakyto 13 cxeM, TI0Ka3aHHbIX Ha pUC. 4, cieflyeT TpeAIiouecTsb /1J1s UCC/IeJOBaHus
3aBUCUMOCTH TIPSIMOTO TOKA /IM0/Ia OT HAIpsDKeHUsT U KaKyIo — JJisl UCCJIeI0BaHUS
3aBUCUMOCTU 006pPaTHOTO TOKA [U0/ja OT HATIPSKEHUS?

A. Hu ofyiH 13 NpUBe/IeHHBIX HIKE OTBETOB He SIBJISIETCS TIPAaBUTHHBIM.

B. [nst vicciieoBaHust 3aBUCUMOCTH TIPSIMOTO TOKA /IU0/a OT HarpsKeHUs CieflyeT
BbIOpATh cxeMy 2, AJisi 00paTHOTO TOKa — Cxemy 1 .

B. [y ucciieioBaHUsI 3aBUCUMOCTH TIPSIMOTO TOKA JUO/A OT HATIPsDKeHUs CIelyeT
BbIOpaTh cxemy 1, /i1 0OpaTHOTO TOKa — Cxemy 2.

I". 115 060oux ciy4aeB cieyeT BbIOpaTh cxemy 2.

. Ons oboux ciayuaeB cieflyeT BbIOpaTh cxemy 1.
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Kontposinpyemeie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;

v

JIP2, JIP4, JIP23, JIP30

Kiwouu K TecramMm:

BapuaHT 1

Ne Bompoca 1/2/3/4/5/6]7 8|9 |10|11/12/13|14
IMpaBunbebid | I | A/ B B|A|IB|/A/B|4 | b|B | b | B | B
0TBeT

BapuaHnr 2

Ne Bompoca 112|3/4[|5/6|7|8[9[10|11]12[13 |14
INpaBunwebii B A/ B|A/B|B/B/B/A|/A|B|I' I |B
0TBeT

Kpurepuu oLieHKuU:



— «2» BBICTaBJISIETCS 00yYaroLeMycsi, eC/ii Habpas MeHee 5 6asioB;
— «3» BBICTaBJIAETCS 00yyUarolemycs, 3a 8-6 6aios;

— «4» BBICTaB/IsIeTCS oOyuaroiemycs, 3a 11-9 6anos;

— «5» BBICTaB/IsIeTCS 00yuaroiiemycs, 3a 6osee 12 6anios.

3ajjaHusA 1A CaMOCTOATe/TbHOI padoTsl (CP)
Temnbl 3cce (pedepaToB, JOK/1a 0B, COOOIIEHMI)

DeKTpUUeCKUH TOK B MeTaslaX, B 3JIEKTPOIUTaXx, ra3ax, B BaKyyMe.
OJIEKTPOJIUS.

3aKoH snekTponusa dapajes.
DMeKTPOXUMHUUeCKU SKBHUBAJIEHT.

Buzpl ra3oBbIX pa3psios.
Tepmo3/1eKTpOHHAsA SMUCCHS.

[1na3ma.

CobcTBeHHast ¥ prMecCHasi TPOBOAUMOCTH.
. P-n mepexop,.

10.IIpumeHeHue MOJIYIIPOBOJHUKOB.
11.TTonyripoBOAHUKOBBIE TIPUOOPHI.

LN A WNE

Koutponmupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKU:

OTtMmeTKa «5»

TIOJTHO PaCKPbITO COJlepyKaHue MaTepuasa

YeTKO W MPaBUIBHO JiaHbl OTIpe/ie/IeHUs1 U PaCKPBITO CO/lepyKaHue 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.

OtMmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasa

B OCHOBHOM MPaBU/ILHO /IaHbI OTIpe/ie/IeHus IOHATUM U UCT0J/Ib30BaHbl HAyUYHbIe
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs IOHSITUM HEeMOJ/THbIe, TOMYyIeHbl He3HAUNUTe/IbHbIe HApYIIEeHUs
T10C/Ie/IOBaTeTbHOCTU U3/10KeHUs1, HeDO/IbIIIe HETOUHOCTHU TIPH MCTI0/Ib30BaHUH
Hay4YHbIX TEDMHUHOB WM B BbIBO/IaX M 0000111eHHsIX

TpaBUIbHbIEe U UeTKHE OTBEThI Ha BOMPOCH] yTOUHSIOII[Er0 XapakTepa (Mo3uls
TTOHMMAFOIITUHA)

OTtMmeTKa «3»



YCBOEHO OCHOBHOE COZiep>KaHue yueOHOro MaTepuasia, HO U3/10)KeHO (pparMeHTapHO,
He BCerza rnocses0BaTe/IbHO

orpeiesieHus: OHATUI HeZI0OCTaTOYHO YeTKHe
He MCII0J/Ib30BaHbl B KaUeCTBe [l0Ka3areJibCTBa BbIBO/bI
1 000011[eHUs U3 HabJTFOIeHNH, JOMyI1eHbl OIIMOKY TIPU
VX U3/10)KEHUH
JIOMYIIeHbI OIITMOKY 1
WCIM0JIb30BaHWH HAayUHOU
onpeziesieHde MOHSATUU
MIpaBUIbHBIE U YeTKHE OTBEThI Ha BOMPOCHI HABOZSAIEr0 U KOHKPETU3HPYIOLLero
xapakTepa (Io3ULMs KPUTHK)

HEeTOYHOCTHU B
TEPMHHOJIOI'NH,

OTMeTKa «2»

OCHOBHOE cojiepykaHue yueOHOro MaTepuasia He pacKphbITO

He JIaHbl OTBETHI Ha BOMPOCHI HABOSILIEr0 U KOHKPETU3UPYIOLLero XapakTepa
JOTTyIIleHbI TPyObie OIIMOKY B OTIpe/ie/IeHUH TTOHSTHH, TIPU UCITO/Ib30BaHUU
TePMUHOJIOTUH.

JIaGopaTopHBbIe paboThI
JIaboparopHasi padora Ne 11
Onpeje/eHue 31eKTPOXUMHUYECKOT0 IKBUBA/IeHTa Me/H.
Ilean padoThi: HayunThCst U3MepSTh 3/IEKTPOXUMHUUECKHE SKBUBA/IEHTHI BEII[eCTB

OOopyaoBaHHe: BeChl 37IeKTPOHHbBIE, aMIIEPMETP IITKOJIbHBIM, Yachl, BBIPIMHUTE/b Ha

4,5B 2A, peocrart 6 Owm 2A, kniroy,
3JIEKTPOJIMTUYECKAsI :‘ "! BINp MM TENE BaHHAa, pacTBOP
MeZHOI'0 KyIopoca, Fa 7 BEHTU/IATOP-
Harpesaresb, o COeIMHUTEe/IbHbIe

TIPOBO/IA.

®

Teopus:



[Ipouecc, py KOTOPOM MOJIEKYJIbI COJIEN, KUC/IOT | 1e/104el NPy pacTBOPEHUU B
BOJle WIM [IPDyTUX DPACTBOPUTE/SIX PacCIa/laloTCS Ha 3apspKeHHbIe YacTULlbl (MOHBI),
Ha3bIBaeTCs JIEKTPOJIMTUUECKOM AUCCOLMALINeN; MOTyUUBIINNCS IPU 3TOM PacTBOP C
TI0JI0KUTE/IbHBIMU U OTPULIATE/TbHBIMU MOHAMU Ha3bIBAeTCs 3/IEKTPOJIUTOM.

Ecnu B cocy, ¢ 3/1€KTpOMTOM TTIOMeCTUTh MJIaCTUHBI (3/1eKTPO/Ibl), COeIMHEHHBIE C
3aKMMaMd MCTOYHMKA TOKa (CO34aTh B 37E€KTPOJUTE 3/eKTPUYECKOe TI0je), TO
TI0JIO’KHTEe/IbHbIe UOHBI OYAYT ABUraThCsl K KaTOJy, a OTpUllaTe/bHble - K aHOAy. Y
3J1eKTPOZIOB TIPOUCXOJAT OKUC/IUTEbHO-BOCCTAHOBUTE/IbHBIE PeakLy, TIPU 3TOM Ha
3J1eKTPO/IaxX BbIJE/S0TCS BellleCTBa - NPOAYKThI PeakLvH.

Ons  snekTposv3a crnpaBeyiMB 3aKOH Dapajesa: Macca BbLe/TUBIIErocs
BellecTBa Ha 3JeKTPo/ie MPsIMO MNPONoOpLHUOHAaAbHA 3apsaay Q, mnpomeamemy
yepes 3/IeKTPOJIUT:

m=kq (1)

m=KkIt 2)
rae k - 37IeKTPOXMMHUYECKUW SKBUBAJIEHT - KOJIMYECTBO BEIleCTBa, BblJje/IeHHOe MpHU
MPOXOXKAeHUU uepe3 3yieKTposuT 1 Ki anektpuuecTsa. [l KaXKA0ro Beljectsa 3Ha-
yeHUe k eCTb TIOCTOSIHHAs BeJIMUMHa.
V3mepuB cUjly TOKa B LieMM, COCTAB/IEHHOM M0 CXeMe, BPeMSI ero MPOXOXKAeHUs1 U
MacCy  BbIJeJMBLLIErOCA  Ha  KaToJe  BelecTBa, MOXXHO  OIpeJesvTh
3/IeKTPOXUMUYECKUN SKBUBAJIEHT U3 MepBOro 3akoHa Papazest:

k=m/(It) (3)

ITopsAfAOK BbINO/THEHHUsI PadOTHI:
1. BeibpaThb 0/IHYy M3 MeHBIX TIJIACTUH 3a KaTOJ,.
2.0npegenuTbh MacCy MeJHOW TJIaCTUHBI (KaToZa ) [0 OIbITa.
2. Cobparh 1iemb, YKa3aHHYO Ha PUC. 1, aKKypaTHO OMYCTUTh 3/IEKTPO/bI B PaCTBOP
MeJHOr'0 Kyropoca U C TIOMOLLbIO peocTara YCTaHOBUTh CUJly TOKa 1 A.
3. 3adukcupoBath BpeMsi t=10 MuH.
4.Pa30MKHYTb 1{ellb, BBIHYTh KaTOJHYIO IVIACTUHKY, CMBITh C Hee OCTaTKa pacTBopa U
BBICYLLIUTh BO3/Ie BEHTU/IATOPA.
5. B3BeCUTh BBICYLLEHHYIO IJIACTUHY C TOYHOCTHIO 10 10Mmr.
6. 3HaueHUe TOKa, BpeMsl OIbITa, yBe/TMUeHre B Macce KaTOJHOM IJIaCTUHY 3alucaTh B
TaOJIMIly U OTIpeieIUTh 3/IeKTPOXUMUUeCKUM 3KBHBAJIeHT 110 Gopmyiie (3)

Macca Karoza Macca DJIeKTPO &x %
OITBIT I A 110 onbiTa HoCHe oMLt OTJIOXK. Bpewms XUMMUY.
BellleCTBa t(c) SKBHBasie
m; (k2) m; (k2) m, (k2) ot

OrneHKa MOrpenIHoCTen.




Am Al At
OTHOCHUTe/IbHAs MOTPEITHOCTh: ok =dm+ 0l +0t =——+—+—

m I t
Am=0,05 a.
AI=0,1 A
At=20 c.
OrjeHuTe B TIpoljecce TIpoBeeHUs pabOTbI HaMbOOMbIIMe AOMYCTHMbIE OIIHOKU
TIPU M3MepeHUH MacChl, TOKA U BpeMeHU. BbIUKC/INTe OTHOCUTETBHYIO TIOTPEIIHOCTb,
HaliuTe MaKCUMabHYIO JJOMyCTUMYIO ITOTPEITHOCTh TPH OTpefiesieHuH K.

Ak =6k k.

[Tocnie 3TOrO AaeTcs pe3yabTaT B BUAE: K =Kyuma + Ak,
CpaBHUTe TTO/TyYeHHbIN pe3yIbTaT C TaOTMUHBIM.

KoHTpo/IbHBIE BOMPOCHI.
UTo Takoe 3/IeKTpOIMTHYeCKas JUCCOLAALUs, 3/TIEKTPOIU3?
OOBbsicHUTe, KaK MTPOMCXO/IUT Pa3/ioyKeHHe BO/bl 37IeKTPUUECKHUM TOKOM?
Kak npoucxoguT paguHUpOBaHUe?
CdopmyupyiiTe nepBbiii 3akoH Papazes.
["anbBaHOCTEr A,
["anbBaHOMIACTHKA.
Uro takoe 3/0C nossipu3anun?
UT0 Takoe eMKOCTb akKKyMyJigTopa?

NN AW =

Kontposipyembie komreteniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun oLieHKH:

— OuleHKa «5» CTaBUTBCS, €C/IM YYall[UiCs BbIMOJIHSeT paboTy B TOJHOM oObeme C
cobmofieHeM  HeoOXOAWMOW  TOC/e0BaTe/IbHOCTU  TIPOBeJieHUs]  OMBITOB U
W3MepeHW;  CaMOCTOSITe/IbHOM  palldOHa/IbHO ~ MOHTHDYeT  HeobXo[uMble
o0opy/ioBaHue; BCe OMbBITHI MPOBOJUT B YCJIOBUSIX M peKUMaX, 00eCrieurBaroIux
TIoJ/TyueHre TIPaBWIbHBIX pe3y/bTaTOB M BBIBOZIOB; COO/O/aeT TpeOOBaHUS TIPABUII
Oe30macHOCTH Tpy/a; B OTYeTe TPAaBWIbHO M aKKypaTHO BBITIOJHSET BCe 3aruCHy,
TabJIUI[BI, PUCYHKH, UepTeXXH, TpadyKy, BLIUKMCIEHNS]; TIPABHU/IbHO BBITIO/THSET aHA/IN3
TIOTPEIIHOCTEH!.

— OueHka «4» CTaBUTCS, €C/IM BBITIOJIHEHbI TpeOOBaHUSI K OLIEHKU «5», HO ObLIH
JOTyllleHbl /1Ba-TPU HeJoueTa, He Oosee ofHON HerpyOol OMMOKKW U OJHOTO
He/loueTa.

— OreHka «3» cTaBUTCS, ecid paboTa BBITIO/THEHa He TIOJIHOCTbIO, HO 00beM
BBLITIOJTHEHHON YaCTH TaKOB, TI03BOJISIeT TOAYYMTh TIpaBU/IbHbIE pe3y/bTaTbl U
BBLIBO/IbI: €C/TU B XO/Ie TIPOBe/IeHUsI OTbITa ¥ M3MepeHU ObLTN JOMyIeHbl OLINOKY.

— OueHKa «2» CTaBUTCS, ecjd paboTa BbITIOJIHEHA He TIOMIHOCThIO U 00beM
BBITIOJTHEHHON dYacTh paboT He TIO3BOJIAT CZieJlaTh ITIPABWIBHBIX BBIBOJIOB: €C/IH,
OTIbITHI, U3MePEeHUs], BEIUKC/IeHNs], Ha0JIr01eHHs TIPOM3BOAWINCH HETIPaBUJIBHO.



Tema 3.4. MarauTHoe 110Jie
Y crabiii onipoc (YO)

Kak BO3HMKAIOT MarHUTHbIE B3aUMO/IeUCTBUS?

UTO Takoe MarHUTHOE 10Jie, YeM OHO CO3JaeTCs?

CBoiicTBa MarHUTHOTO TIOJISI.

[leliCTBUSI MAarHUTHOTO MOJIS HA paMKy C TOKOM.
KonnuecTBeHHasi XxapaKTepUCTUKa MarHUTHOTO MOJISI.

UTO MpUHATO 3a HarlpaB/ieHWe BeKTOPa MarHUTHOW UHYKLUU?
[TpaBuio OypaBumKa.

Yro orpezensieT nmpaBusio OypaBumKa?

. Kak n306pakatoT MarHUTHBbIE TTOJIS?

10 UTo Takoe JIMHUM MarHUTHOM MHAYKLIUU?

LN A WD =

Koutpomupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

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 IOHSITUM HEMOJ/THbIe, TOMYyIeHbl He3HAUNUTe/IbHbIe HApYIIEHUs
T10C/Ie/IOBaTeTbHOCTU U3/10KeHUs1, HeOOIbIIIe HETOUHOCTHU TIPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BbIBO/IaX M 0000111eHHsIX

TpaBUIbHbIe U UeTKHE OTBEThI Ha BOMIPOCH] yTOUHSIOII[Er0 XapakTepa (Mo3uLys
TTOHUMAFOIITI )

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHre yueOHOTro MaTeprara, HO U3/I0KeHO (hparMeHTapHO,
He Bcer/ia 1ocJjie/joBaTeIbHO

omnpe/ie/ieHUs TOHSTHUN HEeJJOCTaTOYHO UeTKHe

He MCI0/Ib30BaHbI B KAUECTBE /I0Ka3aTeTbCTBa BLIBO/IBI M 000011[eHNs 13
Ha0JTI0/IeHUH, JOTTYITeHbI OIITMOKH TPU UX U3/I0KEeHUH



JIOTTyIIIeHbI OIMOKKY ¥ HETOUHOCTH B UCTI0/Ib30BaHUH HAYUHON TEPMUHOJIOTHH,
onpeziesieHde MOHSATUU

TpaBU/IbHbIE U YETKHE OTBEThI Ha BOMIPOCHI HABOASILEr0 U KOHKPETU3UPYIOILEro
xapakrepa (Mo3ULUsl KPUTHK)

OtmeTKa «2»

OCHOBHOE COjiep>KaHue yueOHOro MaTepuasia He PacKphITO

He JlJaHbl OTBEThI Ha BOMTPOCHI HABO/IAIIIEr0 M KOHKPETU3UPYHOIlero XapakTepa
JIOTYIIeHbI TPyObIe OIMOKY B OMpe/[e/IeHUH TIOHSATHUM, TTPH MCII0/Ib30BaHUH
T€PMHUHOJIOTHU.

TectupoBanmue (T)
I BapuanrT.

1. Kakoe siBjieHHe Ha0/110/jaeTcs1 B ONIbITe JpcTefa?

A) B3auMO/IeliCTBHe TIPOBOJHUKOB C TOKOM;

b) B3auMo/jelicTBUe [ABYX MarHUTHBIX CTPE/IOK;

B) TOBOpOT MarHUTHOM CTPeJIKM BOJIM3H MPOBOAHHUKA C TOKOM.

2. Bo3/ie npoBojHHUKA C TOKOM pacIio/ioKeHa MarHuTHas crpenka. Kak
U3MEHUTCS ee HalpaBJ/ieHue, eC/Ii U3MEeHUTh HanpaB/IeHue CU/Ibl TOKa?
A) nosepHetcs Ha 90°

B) noeepuetcsa Ha 360°;

B) nosepuetcs Ha 180°.

3. IloueMy MarHUTHas CTPe/IKa MOBOPAYMBAETCA BO/IM3U MPOBOJHUKA C TOKOM?
A) Ha Hee [IeICTByeT MarHUTHOE TIOJI€;

b) Ha Hee JleliCTByeT 3/ieKTpUUeCcKoe TIoJe;

B) Ha Hee JelCTBYeT CU/la MPUTSDKEHNS;

') Ha Hee EMCTBYIOT MarHUTHBIE U 3JIEKTPUYECKHE TI0JIS.

4. Kakas CcBf3b CylIeCTBYeT MeXAY IeKTPUUeCKHMM TOKOM U MarHUTHBIM
nosjiem?

A) MarHWTHOe MoJjie CyIeCTByeT BOKPYT HEMTOABWIKHBIX 3apSUKeHHbBIX YaCTULI;
B) MarHuTHOe T10J1e CYII[eCTBYeT BOKPYT JItoOOT0 MPOBOJHUKA C TOKOM;

B) MarHUTHOe 10J1e AeMCTBYeT Ha HEMO/IBU)KHbIE 3apsKeHHbIe YaCTHULbI.

5. UTo AB/IAETCA HA/Ie)KHBIM 3all[UTHUKOM Ye/I0BeKa 0T KOCMUYeCKHX
U3/TyuYeHum?

A) MarHuTHoe 1oJse 3emy;

b) 3emHast atMocdepa;

B) u To u apyroe.

6. Kak B3anMo/iefiCTBYIOT MeKy CO00# MO/TF0ChI MarHuTa?



A) ojHOVIMEeHHBIe T0JI0Ca OTTA/IKUBAIOTCS, pa3HOUMEHHbIe MO0/F0Ca MPUTATUBAOTCS;
B) pa3HOMMeHHbIe T0J1F0Ca OTTAaIKWBaKTCsA, O[HOUMEHHbIe MO/TF0Ca MPUTITUBAIOTCS;
B) He B3aMO/|eliCTBYIOT.

7. UeM 00BbACHUTD, UTO MarHUTHAsA CTPe/IKA yCTAaHAB/IMBAETCA B JAHHOM MeCTe
3eMJ/IM B onipe/ie/IeCHHOM HalnpaB/IeHUMU?

A) cy1ieCcTBOBaHUEM 3/IEKTPAYECKOTO TI0JIS;

b) cymecTBOBaHMEM MarHATHOTO MOJIS 3eMJIY;

B) cymiecTBOBaHMEM 3/1€EKTPUUECKOTO U MarHUTHOTO MOJIer 3eMJIu.

8. Kak Ha3hIBalOTCA MarHUTHbIE MO/II0CHI MarHura?
A) MON0XXUTENBbHBIN, OTPULIATE/IbHBIN;

b) cuHMi, KpacHbIM;

B) ceBepHbIN, FOXKHBIM.

9. I'1e HaxOAATCSA MarHUTHBIE MOJTKOCHI 3eM/In?
A) BOmM3u rpadruecKux MoH0COB,;

b) Ha reorpadguueckux rnomrocax;

B) mMoryT ObITh B /11060#1 TOUKe 3eMH.

10. Kakoe cx0CcTBO UMeeTCs MeXX/y KaTyIIKO! C TOKOM U MarHUTHOH
CTpe/IKOou?

A) KaTymiKa C TOKOM, KaK 1 MarHUTHas1 CTpeJika, UMeeT /iBa I0JIF0Ca — CeBePHbIN U
FOKHBIH;

B) cyliecTByeT 3/1eKTpUUeCcKoe ToJie;

B) nelcTBYIOT Ha MPOBOJAHUK C TOKOM.

11. Kak u3MeHseTCA MarHUTHOe JIefiCTBHe KaTyIIKH C TOKOM, KOr/ia B Hee
BBOJISAT )Ke/Ie3HbIN CepAeUHUK?

A) yMeHbIIaeTCs;

b) He usmeHseTcs;

B) yBenuuurBaeTcs.

12. Uto Haf0 c/je/1aTh, UTOOBI H3MEHUTh MarHUTHBIE MOJIIOCHI KAaTyIIKH C TOKOM
Ha NMPOTHUBOIO0J/IO)KHbIE?

A) M3MeHUTH HarpaB/ieHHe 37IeKTPUUeCKOr0 TOKA B KaTYIIKe;

b) M3MeHUTh UKC/I0 BUTKOB B KaTYLIKE;

B) BBeCTH BHYTPb KaTYIIKH KeJIe3HbIU CepieUHHUK.

13. YUto coboii mpe/cTaB/IsAeT 3/IEKTPOMArHuT?
A) KaTyllIKa ¢ TOKOM C O6OJ/IbIIUM YKUC/IOM BUTKOB;
b) kaTyI1ka c >kejie3HbIM CepAEeUHUKOM BHYTpPH;
B) cHbHBIV TOCTOSIHHBIA MarHuT.

14. Kakue ycTpoMcTBa NPUMEHAKTCA /I Pery/iMipoBaHus TOKa B KaTyllKe
j/IeKTpoMarLura?



A) kntoy;
b) npeioxpaHuTeb;
B) peocrar.

15. B uemM r/1aBHOe OT/IMYHE Y/IEKTPOMArHUTa OT MOCTOAHHOI0 MarHura?

A) MOXXHO perympoBaTb MarHUTHOE JIeMCTBUE 3JIEKTPOMAarHuTa, MeHsisl CU1y TOKa B
KaTyILKe;

B) snekTpoMarauTel 00/1a7at0T 00JIbITIeH TTOIEeMHOM CHUITION;

B) HeT HMKaKoro OT/INUKS.

16. Kakue 13 nepeunic/ieHHbIX BellleCTBa He MPUTATUBAKTCA MAarHUTOM?
A) xene3o;

b) crans;

B) HuKenb;

') amtoMUHUM.

17. Ilouemy A/t U3yuyeHUs1 MAarHUTHOI'O T10JI51 MO)XKHO HCII0/Ib30BaTh JKeJIe3Hble
ONMU/IKU?

A) B MarHMUTHOM T10/71e OHY HaMarHAUMWBarOTCSA U CTAHOBSITCSI MarHUTHBIMU CTpeJIKaMU;
b) >Ke/ie3Hble OMUIKKA XOPOIIIO HAMarHUUUBAKOTCS;

B) oHU O4eHb JeTKue.

18. Kak pacmo/iararoTcs >kejie3Hble ONMWIKHA B MarHUTHOM I10/1e PSIMOTO TOKa?
A) pacrioniaratoTcsi BIo/ib IIPOBOJJHUKA C TOKOM;

B) 06pa3yioT 3aMKHYTbIe KpHUBBIE BOKPYT ITPOBOJHUKA C TOKOM;

B) pacrmonararoTcsi 6ecropsiziouHo.

19. Kakoif MarHUTHbIN MOJTI0C HaxouTcs BO/3u FOkHOro reorpadguueckoro
noJiroca 3emau?

A) ceBepHbIN;

b) rHo)KHBIN;

B) ceBepHbIN U FO)KHBIU;

') HUKaKoOM.

20. K mosirocy MarHuTa npuTsIHY/IMCh iBe Oy1aBku. [Iouemy ux cBo0o/jHbIe
KOHI|bI OTTA/IKUBAKOTCA?

A) KoHLIbI Oy/1aBOK UMEIOT pa3HOUMEHHbIE TTOTHOChI;

B) KoHLIbI Oy/1aBOK UMEIOT OIHOMMeHHbIE TTO/TFOChI;

B) KoHI1[bI Oy/1aBOK He HaMarHAYeHbI.

Kontposinpyemeie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kiwouu K TecramMm:




Ne Bonnpoca (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

Ipasuabn |B|B|A[B|[A|A[B|[B|A
bIN OTBET

Kputepuu orieHKuU:

— «2» BbICTaB/IsIeTCs 0OyyJaroieMycsi, eci Habpas MeHee 8 6asioB;
— «3» BbICTaB/IsAeTCs 0bOyuaroiemycs, 3a 9-11 6anos;

— «4» BBICTaBJIsIETCS 0OyyYaroiemycs, 3a 12-16 6anos;

— «5» BBICTaB/IsIeTCs o0yuaroiiemycs, 3a 6osiee 17 6anos.

3apaHus /I caMoCTosATe/IbHOM padoTh (CP)
Temsbl 3cce (pedepaToB, JOK/Ia0B, COOOIIEHMI)

BekTop MHAYKLMU MarHWUTHOTO TI0JISI.

HanpsykeHHOCTb MarHUTHOT'O MOJIS.

[encTBre MarHUTHOTO TOJIS1 HA TPSIMOJIMHEUHBIW MPOBOJHUK C TOKOM.
PaboTa 1o nepemelieH1I0 MPOBOJHUKA C TOKOM B MarHUTHOM TIOJIe.
[TpaBuio GypaBumKa.

[TpaBu/IO NpaBoOM PyKH.

B3aumoeliCcTB1E TOKOB.

Cwuna Amnepa. IIpumenenue cuisl AMmepa.

. IIpaBusio npaBoy J1€BOU PYKHU.

10 [ericTBYe MarHUTHOTO MOJIS1 Ha ABWXKYLLAKCS 3apsif.

11.Cwuna JlopeHnua.

12.ITpumeHenue cuibl JIopeHia.

13.Omnpepenenve ynenbHOro 3apsja.

14.MarHuTHbIe CBOKCTBA Bell[eCTBa.

15.MarauTHas rpoOHULIAeMOCTb.

©ONDUAWN

Koutpomupyemsie komrieteHnuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IL.1.-T1.7.;

JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKU:

OTtMmeTKa «5»

TIOJTHO PaCKPbITO COJIepyKaHue MaTepuasa

YeTKO W TMPaBW/IbHO JaHbI OIpejie/IeHUsI U PacKpPbITO COZlep)KaHWe MOHSITUM, BEPHO
WCI10/Ib30BaHbl HAYYHbIEe TEPMUHBI

JUIsT I0Ka3aTebCTBa MCTIO/b30BaHbl pa3/MUHble YMeHWs], BBIBOZABI W3 HaO/IOZeHHM,
OITbITOB

OTBET CaMOCTOSITe/TbHBIN, NCIT0/Ib30BaHbI paHee TIPUOOpeTeHHbIe 3HAHMSI.



OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>kKaHre MaTepuasa

B OCHOBHOM MPAaBWIbHO [IaHbl OIpeje/ieHUs MOHSATUM U HCM0JIb30BaHbl Hay4YHbIE
TePMUHBI.

OTBEeT CaMOCTOSITe/TbHBIN

omnpejie/ieHUs] TIOHATUM HeTOJIHble, [OMYylleHbl He3HauuTe/ibHble HapYyILeHUs
TI0C/Ie/IOBAaTeTbHOCTU HW3JIOKeHUsI, HeOOJIbIlIie HEeTOYHOCTH IIPH HCIT0b30BaHUU
Hay4YHBIX TEPMHUHOB W/M B BBIBO/IaX M 000011IeHHsIX

MpaBU/bHbIE W YeTKWEe OTBETbl Ha BOMPOCHI YTOUYHSIIOIIErO0 XapakTepa (MO3ULMs
TTOHVUMAFOIUHI)

OtmeTka «3»

YCBOEHO OCHOBHOE COjIep>KaHHe yueOHOro MaTepHasa, HO H3J/I0’KeHO (parMeHTapHO,
He BCer/ia rocjesoBaTeIbHO

onpejie/ieHUs OHATUM HEJOCTaTOYHO YeTKHe

He WCIIOMb30BaHbl B KauecTBe [l0Ka3aTelbCTBA BLIBOABI U 00001eHUsT U3
Ha0JTI0/IeHUH, JOTTYITIeHbI OIITMOKH TTPU UX U3/I0KEeHUH

JIOMYII[eHbl OIIMOKKM ¥ HETOUYHOCTHM B MCIOJb30BaHUM HAYYHOM TepMUHOJIOTHH,
onpezeneHyde MOHSATUU

TpaBWIbHbIE M YeTKWEe OTBeThl Ha BOIMPOCHI HABOJAILIEr0 W KOHKPETH3UPYIOLIEero
xapakTepa (Mo3ULUsi KPUTHUK)

OTtmMmeTKa «2»

OCHOBHOE COjiep>KaHue yueOHOro MaTepuasia He PacKphITO

He JIaHbl OTBETHI Ha BONPOCHI HABOJSILIEr0 U KOHKPETU3UPYIOLLEro XapakTrepa
JOMyIeHbl TpyOble OmMMOKM B OINpeAe/eHHH TIOHATHN, IIPM  HCII0J/Ib30BAaHUH
TePMHUHOJIOTHH.

Tema 3.5. J/IeKTpoMarHuTHas8 HHAYKLUS.
Y ctHbiu onpoc (YO)

1. B uém 3aK/ir0yaeTcsi CyIUIHOCTh SIBJIEHUS 37IEKTPOMarHUTHOM UHAYKLIU?

KeM OTKpBITO siB/ieHMe? 1’01 OTKPBITUS?

Kakue ycioBust He0OX0IUMBI /IS CyI1leCTBOBAHUS SIBJIEHUS 3/IEKTPOMarHUTHOM
WHAYKLUA?

3aKOH 3JIeKTPOMAarHUTHOM UHAYKLIAA

UTo gB/IIeTC UICTOUHUKOM UHAYKLJMOHHOIO 3JIeKTPUUECKOro oI ?

Perienue 3agaun (13 urc/ia 00s3aTeTbHBIX )

[ToHATHE MHAYKLIMOHHOTO 3/IeKTPUYECKOTO I10JIs

Ero otyinure OT CTaliMOHAPHOTO 3/IEKTPUUYECKOT 0

KTO BBIZIBUHYJI TUTIOTE3y ero BO3HUKHOBEHUS?

=N

W= ook



4. HanpaBsieHWe WHAYKLMOHHOIO 3J/IGKTPUYECKOTO TIONSI MO OTHOLUEHWI0 K
HarpaB/JeHUK) BUXPEBOI0 MAarHATHOTO TIOS TIPA €ro HapacTaHuW WU
yObIBaHUM (CZIe/1aTh YePTEXK)

5. O/1C MHAYKUUM B ABWXKYLIMXCHI B MarHUTHOM I10J1€ TIPOBOJHUKAX

Kontposipyemeie komreteniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu orjeHKuU:

OtmeTKa «5»

TI0JIHO PACKPBITO COZeprKaHue MaTepuasa

YeTKO U MPABU/IBHO JlaHbl OMpe/ieJIeHUs U PacKpbITO COZiep>KaHue TIOHSATUM, BEePHO
VICII0J/Ib30BaHbl HAyYHbIe TePMUHBI

JJIsI I0Ka3aTebCTBa MCTIO/b30BaHbl pa3/iMdyHble YMeHUs], BbIBOZBI W3 Hab/OZeHUH,
OTILITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbl paHee MpHoOpeTeHHbIe 3HAHMUS.

OtmeTKa «4»

PacKpBITO OCHOBHOE COJZlep)KaHre MaTepuasa

B OCHOBHOM TMpAaBW/IBHO [laHbl OMpejeseHus TOHSATAKW M WCI0JIb30BaHbl HayuHbIe
T€PMUHBI.

OTBET CaMOCTOSITe/IbHbIN

omnpefieJieHUs] TIOHATUM  HeMOJIHble, [OMYyLUeHbl He3HauWuTe/IbHble HapYLLIeHUs
ToC/IeloBaTeIbHOCTH W3/I0KeHUsI, HeOOJbIliie HeTOYHOCTH TPH UCII0/Ib30BAaHUU
HayUYHBIX TEDMHUHOB WK B BBIBOZAX U 0000II[eHUsIX

NpaBWIbHbIE U UYeTKHMe OTBeThbl Ha BOMPOCHI YTOUHSIIOLEr0 XapakTepa (MO3uLus
TTOHVMMAIOIIUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE COjiep>KaHue yueOHOro mMarepuasa, HO W3J/I0’KeHO (pparMeHTapHO,
He BCer/ia rocaejoBaTe/IbHO

orpezesieHUs IOHATUN HeJOCTaTOYHO YeTKHe

He WCTONb30BaHbI B KauecTBe [lOKa3aTe/JbCTBAa BLIBOJAbI M 0000IeHUs U3
HabJ/TI0/IeHUH, JOMYIIeHbl OIIMOKU MPU UX U3/I0KEeHUU

JIOTyIlleHbl OIMMOKM ¥ HETOYHOCTH B WCIIOMb30BAaHUM HAyUHOW TePMHHOJIOTHUH,
onpeziesieHe MOHATHUU

TpaBU/IbHble W YeTKMe OTBeTbl Ha BOIPOCHI HABOZJSAILErO0 U KOHKDPETH3UPYIOLero
xapakTepa (Io3ULs KPUTHK)

OTMeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JIaHbl OTBETHI Ha BONPOCHI HABO/SILEr0 U KOHKPETU3UPYIOIIero XapakTepa
JOTyIIeHbl TpyOble OMMOKW B OIpeje/leHMd TIOHATHM, TP MCIIOIb30BaHUM
TEPMUHOJIOTUM.



TectupoBanue (T)

I BapuaHT.

Al. HAYKIIMOHHBIM TOK — 3TO HarpaB/eHHOe /IBM)KEHUE:

1)

A2. Marsur

3apsPKeHHbBIX UaCTHll, 110 CBOMM [IeMCTBUSIM B TPUHLIUIE He OTIMYaeTCs
OT 3J/IeKTPUUECKOT'0 TOKa, IPOSIB/ISIETCS 3a CUeT CUJI He3/IeKTpPUUeCcKoro
MPOMCXOXKJeHUST

2) HeWTpa/ibHbIX YacTHll, MO CBOUM [IEMCTBUSIM B MPUHLUMNE He
OT/INUAeTCsi OT 3JIEKTPUUYECKOrO0 TOKa, TPOSIB/ISIeTCSl 3a CYeT CUl
3/1EKTPUYECKOTO0 TIPOUCXOK/IeHUS
3) 3apsoKeHHbIX YacTUl], MO0 CBOUM [IeWCTBUSIM OT/JWYaeTCs OT
3/7IeKTPUUYECKOT0 TOKAa, TIPOSIB/SIeTCS 3a CUeT CUJI HedJIeKTPUUecKOoro
TIPOUCXOK/IeHUSI

4) HeUTpa/IbHBIX YaCTHIL], TI0 CBOUM JIeMCTBUSIM B TIPUHIIUIIE OT/IMUAeTCs
OT 37eKTPUYeCKOr0 TOKa, TPOSIB/SEeTCS 3a CYeT CWJI 3/IeKTPUUYeCcKOro
TIPOMCXOK/IeHUSI

BBOJAWTCA B d/IIOMHMHHEBOE€ KOJIBLIO TdK, KdK II0Kd3dHO Hd PHCYHKe.

HanpaBneHHe TOKd B KOJIbLIE€ YKd3dHO CTpEJ'[KOﬁ. Kakum 11os1r0coM MarHur BBOJUTCA B

KOJIbL|O?

I.
[
-

1) MONOXXUTeNbHBIM
2) oTpuLaTe/bHBIM
3) ceBepHbIM

4) 10’KHBIM

A3. Tpu ofyiHaKOBbIe KaTYIIKU BK/IKOUEHbI 110C/1ej0BaTe/IbHO B 3JIEKTPUUYECKYIO Lielb
TIOCTOSTHHOTO TOKa. KaTyiiika 1 6e3 cep/ieuHrKa, B KaTyIlke 2 cep/leYHUK U3 KobabTa,

B KaryllKke

3 cep/leyHUK U3 TpaHCPOpMaToOpHOW cTaid. B Kakoli M3 KaTyllek

WHAYKLIWS MaTrHATHOTO TIoyig OyJeT HauMeHblnel? (MarHuTHas TIPOHHUI[AeMOCTh
BO3/yXa paBHa 1, kobasnbTa — 175, TpaHchopmaropHoii cramu — 8000.)

1
2) 2
3) 3

4) BO BCeX KaTyLIKaX OJMHAaKOBa

A4, Tpsmonu

MPOBOAHUK Aa1MHON 80 CM [BWKETCSI B MarHUTHOM I107ie CO CKOPOCTbIO

36 km/u nog yriom 30° K BEKTOPY MarHUTHOW MHAYKLMU. B MPOBOJHMKE BO3HUKAaET
3/4C 5 mB. Uemy paBHa MarHuTHast UHAYKLSA?

1) 3mTn



2) 0,8 kTn
3) 2,5mTn
4) 1,25 mTn

B1. K xaTylike ¢ WHAYKTUBHOCTHIO L = 0,25 I'H Tpu/iokeHa TIOCTOSIHHAasA Pa3HOCThb
riore”HanoB A 10 B. Ha ckoJibKO Bo3pacTeT cv/ia TOKa B KaTylke 3a Bpems At 1 ¢?
(CompoTtuBieHreM KaTyIIKy TipeHeOpeus) (orjeHnBaeTcs 2 6.)

C1. [TpoBogHUK Maccoi m = 1 Kr ¥ AjuHOW [ = 1 M To/iBellieH TpU TOMOILU ABYX
O/IMHAKOBBIX MeTa/UTMueCKUX MpY>XUH >XecTKOCThio k 100 H/M kaxkzaasi. [TpoBojHUK
HaXOJWUTCS B OAHOPOJHOM MarHUTHOM TIi0jie, MHAYKLUMS KoTtoporo B = 100 Tn u
TeprieH/IMKYJisipHa TIJIOCKOCTH, B KOTOPOU JieXXaT TIPOBOJAHUK W TIPY>KUHBL (CM.
PUCYHOK.)

=
®F
!

[IpOBOZHUK CMeCTW/IM B BEPTUKAJbHOM IUIOCKOCTH OT TIOJIO’KEHWS PaBHOBECUS U
orryctuii. OmipefienTe mepro/ KojiebaHWi MPOBOJHUKA, €C/TM K BEPXHUM KOHI[AM
MPY>XKUH NpUCOeHeH KOHAeHcaTtop eMKocTbio C= 100 mMk®. (CompoTuBieHuEM
TIPOBO/IHUKA U TIPY’KUH MpeHebpeub) (orieHuBaeTcs 3 6.)

I1 BapuaHT.

Al. C nomMoIp0 Kakoro OmbITa MOXHO TMOKa3aTb BO3HHWKHOBEHWE WHAYKLIMOHHOTO
TOKa?
1) mNpOBOAHUK, KOHIIbI KOTOPOTO MPUCOeNWHEHbl K raJbBaHOMETPY, HaZo
TIOMECTUTh B MarHUTHOE T10J1e
2) TIPOBOJHMK, KOHI[bI KOTOPOTO TIpHCOe[MHEeHbl K TraJbBaHOMETPY, Hajlo
JIBUraTh B/10JIb MAarHUTHBIX JIMHUU
3) MarHUMT WIM TIPOBOJHUK, KOHI[bI KOTOPOrO MPUCOeJWHEHbI K
raJibBaHOMeTpy, HaJ0 /[BUraTh TaK, 4YTOObl MarHWUTHblE JIMHUU
riepeceKkasii MPOBOJHUK
4) C NOMOIIbIO OMbITa MTOKa3aTh HEBO3MOKHO

A2. Korga MeTa/uyIMueCKUd CTep)KeHb TMPUCOEUHWIA K OJHOMY U3 TIO/IFOCOB
WCTOYHMKA TOKA, TO BOKPYT HEro o6pa3oBasioch moJie:

1) snekTprUueckoe U MarHUTHOE
2) MarHuTHOe



3) 3/eKTprUYecKoe
4) TIpy TaKOM YCJIOBUH TIOJIe He 0Opa3yeTrcs

A3. THAYKTUBHOCTb YUC/IEHHO PaBHa:

1) MarHMTHOMY TIOTOKY, OXBaTbIBAEMOMY TIPOBOJHMKOM, €C/IM CWja TOKa,
TpOTeKarolLLlas o NpoBOJHUKY, paBHa 1A

2) cule TOKa, TIPOTEKArIero I0 MPOBOJHMKY, €CJA MarHUTHBIM TOTOK,
OXBaThIBaeMbIii IPOBOIHUKOM, paBeH 1 B6

3) MarHMTHOMY MOTOKY, OXBaTbIBAeMOMY TPOBOJAHUKOM, MPU U3MEHEHUU CHUJIbI
TokKaHal A3alc

4) cuie TOKa, MPOTEKaroIlero no MpoBOAHUKY, eC/IM MarHATHAsi UHAYKIUSI pPaBHA
1Tn

A4. Yemy paBHa J/IC camMOMHAYKLIMYA 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 ¢ comnporuBieHeM R= 20 OM ¥ WHAYKTUBHOCTBHIO L = 1072 TH
HaxOJUTCS B TepeMeHHOM MarHuTHoMm moJje. Korpga co3gaBaembli 3THM TOJIEM
MAarHATHBIN TIOTOK yBemunBaeTcst Ha A® = 10° B6, cuia ToKa B KaTyIlIKe BO3pacTaer
AI = 0,05 A. Kakoii 3apsiJ MpOXOAWT 3a 3TO BpeMs 10 Katyiike? (orieHuBaetcs 2 6.)

C1. Ha HenpoBoJgsilieM K/WHe C yr70M HakjioHa o = 30° mapasiesibHO peOpy K/nMHa
JIeXKUT TOHKUW MPOBOJHUK Maccoi m = 5 1 u anvHou | = 10 cM. KoH1ibl TIpOBOAHUKA
COelMHEHbl C HEMOJABWXHbBIMA CTOMKAMU [BYMs OJWHAKOBBIMH TPY’KWUHaMH
»kecTKOCThIO k = 0,2 H/M Tak, Kak 1oKa3aHO Ha PUCYHKe.

71 + U

; L@i

-

K ki1emMMaMm CTOeK TIOABOJAAT TIOCTOsIHHOe HarpskeHue U = 4 B. Onpepenure
MaKCUMaJIbHOe YJIMHEHWEe TIPY>XUHbI, €C/Ii B TMPOCTPAHCTBE CO3/aThb OAHOPOJHOE
MarHuTHoe mnosie ¢ uHAykuuerd B= 0,1 T, HampaB/ieHHOe BepPTHMKA/JbHO BBEpX.
(KoadbduieHT TpeHWss MNPOBOJHMKA O TUIOCKOCTh KivHa Jp = 0,1, ero
conpotuBieHue R = 20 Om. ConpoTuBieHHe NPYKHWH He YUUThIBaTh) (OLleHUBaeTcs 3

6.)

Koutpomupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30




Kiouu K Tecrtam:
BapuaHT 1

Ne Bomipoca Al | A2 | A3 | A4 | B1 C1

IIpaBunbebiiorBer (1 |3 |1 (4 |Hal0A |0,63cC

BapuaHT 2

Ne Bomipoca Al | A2 | A3 | A4 | B1 C1

IlpaBunbHbii oTBeT (2 |3 |3 |2 |25-10°Kn| 11 am

Kpurepuu orieHKuU:

— «2» BBICTaB/IsIeTCS 00yuaroiieMycs, ecii Habpan MeHee 3 6asioB.;
— «3» BBICTaB/IsIeTCS 00yUaroeMycs, 3a 4 6asna;

— «4» BBICTaB/IsIeTCS 00yUaromemMycs, 3a 6-5 6anos;

— «5» BBICTaB/IsIeTCS 00yUaromemycs, 3a 6osiee 7 6asoBs.

3ajjaHusA 1A CaMOCTOATe/TbHON padoThl (CP)
Temnbl 3cce (pedepaToB, JOK/Ia 0B, COOOIIEHMI)

1) fIBneHue 31€KTPOMarHUTHOW UHIYKLIVH.

2) MarHuTHbIM MOTOK.

3) 3aKoH 3/IeKTPOMarHUTHOW UHAYKLIWU.

4) TlpaBuso JleHua.

5) BuxpeBoe 3/eKTpruuecKoe rosJie.

6) 3/1C uHAYKIMY B IBWXKYILIUXCS IPOBOJHUKAX.
7) SIBneHre CaMOUHAYKIUU.

8) VHAyKTHUBHOCTD.

9) DHeprusi MarHUTHOTO MOJIA TOKA.

10) B3anvMOCB$I3b 5/IEKTPUYECKUX ¥ MarHATHBIX TOJIEN.
11) OJIeKTPOMAarHuTHOe T10J1e.

12) MarsuTtHast IpOHULIAeMOCTb.

13) [wa-, napa- u peppomMarHeTUKHU.

Koutpomupyemsie komrieteHnuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; IT.1.-T1.7.;

JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHKHU:

OtmeTKa «5»

TIOJTHO PacKpbITO COZlepyKaHue MaTepuana

YETKO W MPABU/IBHO JlaHbl OMpeJe/IeHUs] U PacKpbITO COZep>KaHue TOHSATUM, BEPHO
WCI10JIb30BaHbl HAYYHbIE TEPMUHBI



AJIA 10KAd3dTe/IbCTBAd HCIIOJ/JIb30BAHbBI Pa3/IMUHbIE YMEHHA, BBIBOAbLI W3 HE:I6J'II-O,D;€HI/II>‘I,
OITBITOB
OoTBeT CaMOCTOHTEHBHbIﬁ, HCI1I0/Ib30BdHbI pdHEe HpI/IO6p8TeHHbI€ 3HaAHUA.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa

B OCHOBHOM TMPAaBU/BHO [laHbl OfpejeseHus TIOHSTAW W UCI0J/Ib30BaHbl HayuHble
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIMN

omnpefieJieHUs] TIOHATUM  HEMOJIHble, [JOMYyLleHbl He3HAauuTe/IbHble HapYILIeHUs
TI0C/Ie/IOBaTeTbHOCTA HW3J/I0’KeHUs], HeOoJblllie HEeTOYHOCTU TIPU HCII0bh30BaHUU
Hay4YHbIX TEDMHUHOB W/M B BBIBO/IaX M 0000111eHHsIX

NpaBWIbHble U UYeTKHWe OTBeThbl Ha BOMPOCHI YTOUHSIIOIEr0 XapakTepa (TO3WLUs
TTOHUMAFOIITI )

OtmMmeTKa «3»

YCBOEHO OCHOBHOE COjiep>KaHue yueOHOro MaTepuasa, HO H3J/I0’KeHO (parMeHTapHO,
He Bcer/ia rocaeioBaTeIbHO

omnpe/ie/ieHUs OHSTHUN HeJJOCTaTOYHO UeTKHe

He WCIMO/Mb30BaHbl B KauecTBe [i0Ka3aTelbCTBA BLIBOAbI U 00001eHUsT U3
Ha0JTI0/IeHUH, JOTYIIeHbI OIITMOKH TIPU WX U3/I0KEeHUH

JIOTTyIIleHbl OIMMOKM ¥ HETOYHOCTH B WCIIOMb30BAaHUM HAyUHOM TEePMHHOJIOTHH,
omnpe/iesieHUe MOHITUIN

NpaBU/IbHbIE W YEeTKHe OTBeTbl Ha BOIPOCHI HABOJSLLErO0 W KOHKDPETHU3UPYIOLEro
xapakTepa (TO3UL1sI KPUTHK)

OTtmeTKa «2»

OCHOBHOE COjiep>KaHue yueOHOro MaTepuasia He PacKphITO

He JlJaHbl OTBEThI Ha BOMPOCHI HABO/IAILEr0 M KOHKPETU3UPYIOLLero XapakTepa
JOMyIeHbl TpyOble OmMOKM B Ompeje/eHWH TIOHSATHN, ITIPM  HCII0J/Ib30BaHUH
TePMUHOJIOTUM.

KouTtposibHast padora Ne 3
ITo pa3peny «J/1eKTPOJMHAMHUKA»

Bapuaum 1
1. OnpesenuTh CUTy, C KOTOPOU OJHOPOJHOE MarHUTHOE T0J1e JeMCTBYeT Ha
TIPOBOJHUK J/IMHOM 30 CM, pacIio/IoXKeHHbIH o/ YoM 45° K BeKTOPY MarHUTHOM
WHAYKOUHU, eciiv cuia Toka B HeM 500 MA. MarauTtHas uHaykius cocrasiset 0,5 Ti.



2. [IpoBOAHUK C TOKOM 7A HaxXOAWTCS B MarHUTHOM TioJie ¢ uHaykiuen 10 To.
OrnipefenuTh AJIMHY MPOBOJHKKA, €C/IM MarHUTHOE T10J1e [IeCTBYeT Ha Hero C CUJION

25H mneprieHAUKYJIIPHO IMPOBOJHUKY.

3. [IpoBoanuk amvHOM 30 cM ¢ cumor Toka 50 A HaXOAUTCS B OJHOPOHOM
MarHUTHOM T0Jie ¢ MHAYKUued 60 MT/1 neprieHAUKY/IsspHO 1o/T0. Kakyro paboTy
COBEPIIUT UCTOYHUK TOKA, eC/IA MPOBOAHUK nepemecTUTcs Ha 30 cM BIO/b

Xx X X E:?‘ HaripaB/IeHUs IMHUM 1eCTBUSI CUJIbl AMriepa?

X X _ X X .
4. Kakoti 1o/pkHa ObITh CH/la TOKA, YTOOBI B KaTYILIKe
% x“’x  x UHAYKTUBHOCTBIO 0,5 I'H 3HEprus MarHuTHOro noJis Geuia 100 Hk?
=
v

x X X x09.lloka3aTb HarpaB/ieHue cuibl JIopeHLa.

Bapuanm 2
1. OnpenenuThb CUTy, C KOTOPOW OJJHOPOAHOE MarHUTHOE T10/1e JeUCTBYeT Ha
TIPOBOJHUK JJIMHOM 40 CM, pacriooXKeHHbIH 1o/ yriioM 45°K BeKTOPY MarHUTHOM
WHAYKLMHU, eciv cuia Toka B HeM 400 MA. MarauTtHas uaaykuaus cocrasisiet 0,5 To.

2. [IpoBoiHUK € TOKOM 3A HaXOJUTCSI B MarHUTHOM T10/1e ¢ MHAyKIyen 12 T
OrnpegenuTh AJIMHY MPOBOJHKKA, €C/IM MarHUTHOE T0JIe IeUCTBYeT Ha HeTro C CUJION

40H v neprnieHAVKYJ/ISIPHO NIPOBOJHUKY.

3. [IpoBognuk gavuHoM 40cM ¢ cuol Toka 50 A HaXOAUTCS B OJHOPOJHOM
MarHUTHOM Mosie ¢ uHAyKiuei 50 mTi1. Kakyio paboTy coBepIMT HCTOUHUK TOKa,
eC/I IPOBO/IHUK TlepeMecTUTCs1 Ha 40 cM B/j0/1b HanpaB/eHUsl TUHUU [IeUCTBUS CUJIbI
e & ®» _® Awmnepa?

-
] ] ﬁ- ]

4. Kakoit o/KHa ObITh UHYKTUBHOCTb KaTYIIKH, UTOOBI TIPU CUJIe
e =™"e o TOKaBHeil 2 A 5Heprusi MarHUTHOTO I0JIst paBHsiIach 20 Ik?

« = & @D lloka3ars HampaB/ieHue cUsibl JIopeHIja.

Bapuaum 3
1. OnpesiemuTh CUIy, C KOTOPOU OHOPOJHOE MarHUTHOE T0J1e [eMCTBYeT Ha
MPOBOJHUK /IHOM 30 CM, pacIio/IoXKeHHbIH o/ yrioM 45° K BEKTOPY MarHUTHOM
WH/YKLWU, ec/iu crjia ToKa B Hem 500 MA. MarauTtHas uHAykuus cocrassiet 0,5 To.

2. [IpoBOAHUK C TOKOM 7A HaXOAUTCS B MarHUTHOM TioJie ¢ uHaykiued 10 To.
OrnpefenuTh AJIMHY MPOBOJHKKA, €C/IM MarHUTHOE T10J1e IeUCTBYeT Ha HeTro C CUJION
25H nieprieHAUKYJISIPHO MIPOBOJHUKY.



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?

-
] ] 1fl ]

4. Kakoii 1o/pKHa ObITh MHYKTUBHOCTb KaTYIIIKH, UTOOBI TP CUJIE
o TOKa B Hel 2 A SHeprus MarHMTHOIO 10/is paBHAnack 20 [hk?

e« = » »D.Ilokasars HanpaBieHve cuibl JIopeHLia.

Kontponmvpyemsble kommetreHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu orjeHKuU:

- «5» CTaBUTHCA 3a pPabOTYy, BLIMOJHEHHYO TTOJTHOCTHIO 6e3 o1MbOK 1 HeZJ0UeTOoB.

- «4» cTaBUTHCS 3a paboTy, BBLITIOJTHEHHYIO TIOTHOCTHIO, HO MPU Ha/JIMUMU B Hel He
Gosiee ofHOM rpy0o U OIHOM HerpybOoit OMMOKYU M OTHOTO HeZioueTa, He Oojiee 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
rpyboii ¥ opHOM HerpybOoi ommbku, He Oosee Tpex Herpyobbix OIIMOOK, OAHOM
Herpy0oii olIMOKY U TpeX HeJ0ueToB, MPY HaIMunK 4-5 He/J0UeTOoB.

- «2» CTaBUTbHCS, €C/IA YMCJIO OLIMOOK M HeJOUeTOB IMPEBBICUIO HOPMY OLIEHKU «3»
WU TIPAaBUJIbHO BBITIOTHEHO MeHee 2/3 Bceii pabOTHI.



Pa3pen 4. Koie0auus ¥ BOJIHbBI
Tema 4.1. MexanunuecKue K0/1e0aHUA U BOJIHBI
Y crHbiii onipoc (YO)

1.TlpuBeguTe npuMepbI KosieOaTeTbHbIX ABV)KEHUH.

2.YTto Ha3bIBaeTCs MeXaHUUECKUMH KOieOaHUSIMU?

3. [Ipu3Haku KosiebaTeslbHOTO JBVKEHUSI.

4. Kakue Kojie0aHUs Ha3bIBaIOTCS CBOOOHBIMU?

5.Kakue cucTembl Ha3bIBalOTCs KoslebaTenbHbIMU? [1prMephl.

6.UTo Ha3biBaeTCs aMIUIMTYZONW KoJyieOaHWM; TIepuofioM KoJiebaHUi; YacTOTOMH
KonebaHuii? B Kakux eiUHUL[aX U3MepsIeTCsl KaXKAasi U3 3TUX BeJIMUUH?

7.Kakasi mMaremaTuueckasi 3aBUCMMOCTb CYLIECTBYeT MeXAY MepHUoJOM M 4aCTOTOM
KosiebaHmit?

8.Kak 3aBHCST yacToTa U Tiepuo/, CBOOOJHBIX KOebaHWM OT AJTMHBI HUTH?

9.Kakue kosiebaHUsI Ha3bIBatOTCsA COOCTBEHHBIMU?

10.Kakue kosiebaHust Ha3bIBalOTCsA TapMOHUUeCcKUMuU? ['pacuk

11.YTto Ha3bIBaeTCss MaTeMaTUUYeCKUM MasATHUKOM? [IpyM KakvX YC/IOBUSIX peabHbIN
HUTSHOW MasiTHUK Oy/JieT coBepIilaTh KosiebaHus, O/3Kre K TapMOHUUECKUM?
12.Kakyto BeJIMUMHY Ha3bIBalOT (a3oii KosiebaHuii?

13.ITpuBeauTe TipMep KOJIeOIIIOLMXCS Tesl B OJMHAKOBBIX (ha3zax, TIPOTUBOIIO/IOMKHbBIX
(azax.

14. Kakue npeBpallieHysi JHePTYH, MPOUCXOAST TIPY KoJyiebaHusIx? PUCYHOK.

15. UTo Ha3bIBAIOT BBIHY>KJEHHBIMU KOJIeOaHUAMU?

16. Kakoe siB/ieHve Ha3bIBalOT pe30HAHCOM? Y C/I0BHEe pe30HaHCa.

17.11puBeuTe npUMepsl MeXaHUYeCKOro pe3oHaHca.

18. B Kakux ciyuasix pe30HaHC MOJKeT ObITh TT0/Ie3HBIM, a B KaKUX - BpegHbIM? 19.UT0
Ha3biBaeTCsl BosiHamMu? YUTO Takoe ymnpyrue BosiHbI? [IpuBeguTte ripvmep BOJIH, He
OTHOCSIIUXCS K YIIPYTUM BOJIHAM.

20.Kakvie Bo/IHbI Ha3bIBAOTCA PO/ O/IbHBIMU; TIONIePeYHbIMU ?

21.Kakvie BOJIHbI — IIOMEpeYHble WU TPOJOJIbHbIE - SIBJISIFOTCS BOJIHAMM CZIBUTa;
BOJIHAMU CKaTUS U PaCTsKeHUs ?

22.TToueMy rioTiepeyuHble BOJIHBI He PACMpOCTPAHSIOTCS B JKUAKUX M ra3000pa3HbIX
cpepax?

23.Yto Ha3biBaeTcs AJMHOW BOJHBI? [10 KakvM (hopmysiaM MOKHO pacCUMTaTh JJIMHY
BOJIHBI U CKOPOCTb PacrpOCTpaHeHus BOJH?

24. YTo sB/I€TCA UCTOYHUKOM 3ByKa? UTO Ha3bIBAOT 3BYKOM?

25.MexaHuueckue KomebaHUs, KaKMX YaCTOT Ha3bIBAIOTCS 3BYKOBBIMU U TIOUEMY?
26.Kakue konebaHust Ha3bIBAIOTCS y/IbTPa3BYKOBBIMH; MH(GPA3BYKOBBIMU?

27.4T10 Ha3bIBalOT MYy3bIKa/JIbHbIM TOHOM; LIIyMOM?

28.Yewm oripesensieTcss TPOMKOCTD 3ByKa?

29.0T yero 3aBUCHUT BbICOTA 3ByKa?

30. 3ByKOBbIe sBjIeHHs. UTO Ha3bIBAOT 3XOM? Y C/1I0BHe BOSHUKHOBEHUS 3XO.

31. OnpefeneHue pacCTOSTHAN C TIOMOLIBIO 3BYKa.



Koutpomupyewmsie komnereHuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHKHU:

OtmeTKa «5»

TIOJTHO PacCKpbITO COZlepyKaHue MaTepuasna

YETKO Y MPaBWIbHO [JaHbl ONpe/ieJIeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BEPHO
WCI10J/Ib30BaHbl HAYYHbIE TEPMUHBI

JI7Is I0Ka3aTeIbCTBAa MCTI0/Ib30BaHbl Pa3/IMUHble YMEeHUSsI, BLIBO/IbI U3 HaO/IIOIeHUH,
OMbITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtMmeTKa «4»

PacKpbITO OCHOBHOE CO/lepKaHue MaTtepuasa

B OCHOBHOM MPaBUJIbHO [IaHbI OTMpeiesieHrs] MOHSATAU U UCIIO/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBET CaMOCTOSITe/TbHBIN

omnpe/ie/ieHUs TOHSITUN HEeTOJ/THbIe, I0MYIeHbl He3HAUNUTe/IbHbIe HapYIIeHUs
TI0C/IeJOBaTeTbHOCTU U3/I0KEeHHS1, HeOOIbIIINe HETOUHOCTHU TTPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BbIBO/IaX M 000011IeHHsIX

TpaBUIbHbIe U YeTKHe OTBEThI Ha BOMIPOCh] yTOUHSIOII[Er0 XapakTepa (TMo3uIys
TTOHVMMAFOIIUI)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHre YueOHOTro MaTeprara, HO U3/I0KeHO (hparMeHTapHO,
He BCer/a rnocae0BaTe/IbHO

orpejenieHUs MOHATUI HeJJOCTaTOYHO YeTKHe

He WCIT0/Tb30BaHbl B KaUeCTBe /0Ka3aTeIbCTBa BHIBO/IBI M 00001IIeHNS 13
Ha0JTI0/IeHUH, JOTTYIIeHbI OIITMOKH TTPU UX U3/I0KEeHUH

JIOTTYIIIeHbI OIMOKHM ¥ HETOUHOCTH B UCTI0/Ib30BaHWH HAYUHOW TEPMUHOJIOTHH,
onpeziesieHde MOHSATUU

TIpaBU/IbHbIE U YETKHE OTBEThI Ha BOMIPOCHI HABOASILEr0 U KOHKPETU3UPYIOILIEro
xapakrepa (To3ULUsI KPUTHK)

OTtmeTKa «2»

OCHOBHOE COjiep>KaHue yueOHOTro MaTepuasia He PacKphITO

He JlJaHbl OTBEThI Ha BOMTPOCHI HABO/IAIIEr0 M KOHKPETU3HPYHOIlero XapakTepa
JIOTYII[eHbI TPyObIe OIMOKY B OMpe/[e/IeHUH TIOHSITHUM, TTIPH MCTI0/Ib30BaHUH
T€PMHUHOJIOTHU.

TectupoBanmue (T)



I BapuaHrT.

Al. dopmyJia A1 BEIUMC/IEHHUS JJIMHBI BOTHBI
C T

aA=T 6)A= € p)A=cT

A2. Teno 3a 2,5 MuHyThbl coBepmaer 120 mo/HbIX Kojie0aHuid. Omnpepennre
nepuo/| KosiedaHm.
a) 1,25¢6)0,8cB) 0,02 C

A3. Cko/ibKO KoJiebaHuil coBepiiut Tesio 3a 10 ¢ mpu yacrore Kosiedanui 220
I'm?
a) 22 6) 220 B) 2200

A4. Tesno 3a 5 muHyT coBepinaet 240 kosebanuii. KakoBa uacrora kosie0aHui?
a) 0,8 I'g

6) 48 T'1g

B) 1200 I'y

A5. B ogHOU ¥ TOH Xe Cpejie PacpoCTPaHSIOTCA BO/IHBI ¢ yactoTou 10 I'y u 20
I'. Y Kakoil BOJTHBI CKOPOCTH 00J1bIIe?

a) OIMHAKOBBI

6) 20 I'yg

B) 10 I'y

A6. Haupure jiuHY 3BYyKOBOHM BOJIHBI B BOje, eciu eé ckopoctb 1480 m/c, a
yacroTta 740 I'.

a) 0,5 m

6) 1095200 m

B)2 M

A7. Yacrora 3ByKa yBesIMuUMjach B 5 pa3. Kak M3MeHH/1ach CKOPOCTH 3ByKa B
ITOM Xe cpepe?

a) He U3MeHU/Iach

6) yBennuusach B 5 pa3

B) YMEHbIIWIACh B 5 pa3

Bl. YUemy paBHO paccTosiHHe [0 Jieca, eC/1d OTPaKeHHbI OT Hero 3BYK
BO3BpaTWICA K HMCTOYHUKY cnycrsa 10 ¢? Ckopocrb 3Byka paBHa 340 m/c.
(onenuBaetcs 26.)

C1. AMmiuTyja KoJiebaHuii rpy3a Ha npyxuHe paBHa 10 cm. Ilepuoj Kosiedanuii
2 c. Kakoii nyTh npouéT rpys 3a 2 c? (onenuBaercs 30.)



IT BapuaHT.

Al. ®opmyJia Ajis BBIUMC/IEHUA CKOPOCTH PAaCIIPOCTPaHeHUs BO/IHbI
A A

a)v = T6)U= F13)1)27\-"1"

A2. IIpyxunHa 3a 4 MuHyTbI coBepmiaer 200 mo/HBIX Kosie0anuil. Onpeaenure
nepuo/| KosiedaHmi.
a)1,2c6)50cB)0,02cC

A3. CKo/JIbKO K0/Ie0aHHM COBepIIUT Tesio 3a 15 ¢ mpu yacrore Kosiedanuid 300
I'u?
a) 20 6) 4500 B) 0,05

A4. Teno 3a 2 muHyTHI coBepiniaet 180 Kosiedanuii. KakoBa uacrora Kosiedanmii?
a) 90 I'y

6) 360 I'ry

B) 1,51

A5. B ogHOU M TOHU Xe Cpeje PacnpoCTPaHATCA BoIHBI ¢ yactorou 30 I'uy u 40
I'n. Y Kako# BOJIHbI CKOPOCTb MeHbI1e?

a) OIMHAKOBBI

0) 40 I'g

B) 30 'y

A6. Haviaure auHy 3BYKOBOHM BOJIHBI, eC/iM eé ckopocth 340 M/c, a uacrora 170
I'o.

a) 0,5 m

6) 2 ™M

B) 57800 m

A7. YacroTa 3ByKa yMeHbIIWIach B 9 pa3. Kak u3MeHnn1ach CKOpOCThb 3ByKa B
ITOM XKe cpepe?

a) He U3MeHMu/IacCh

6) yBesmuniach B 9 pa3

B) yMeHbIIIWIAch B 9 pa3

Bl. Yemy paBHO paccTosiHHe [0 Jieca, eCJd OTPaKeHHBbI OT Hero 3BYK
BO3BpaTH/ICA K HMCTOYHUKY cnycTra 5 ¢? Ckopocrs 3ByKa paBHa 340 wm/c.
(ouenuBaercs 20.)

C1. AMutuTyja KoJiebaHuM rpy3a Ha npyxuHe paBHa 7 cMm. ITepuop Kostebanuii 3
c. Kakoii myTs npoijér rpy3 3a 3 ¢? (oueHuBaercsi 36.)



Koutpompyewmsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;

JIP2, JIP4, JIP23, JIP30

Kiouu K TecramMm:

BapuaHT 1

Ne Bonpoca Al | A2| A3 | A4 | A5 | A6 | A7 | B1 C1

IlpaBuibHbIiOTBeT | B | @ | B | a | 0 | B | 0 [1700 M |40 cm

BapuaHr 2

Ne Bonpoca Al | A2| A3 | A4 | A5 | A6 | A7 | B1 C1

IpaBunbHBIHOTBET | @ | a | 06 | B | B | 0 | B [80M |28 cm

KpuTepuu OLIeHKU:

— «2» BbICTaB/sIeTCs 0byyJaroieMycsi, ecv Habpan meHee 4 6asioB;
— «3» BBICTAB/IsIETCS 00yUaroiemMycs, 3a 6-5 6anos;

— «4» BBICTaB/IsIeTCS 00yuaroieMycs, 3a 9-7 6anos,;

— «5» BBICTaB/IsAETCS 0OyUarolemycs, 3a 6osiee 10 6asioB.

3afaHus /I caMOCTosATe/IbHOM padoTh (CP)
Tembl 3cce (pedepaToB, JOK/Ia0B, COOOIIEHMIT)

1) KosnebarenpHoe ABM>KEHNE.

2) I'apmoHMuecKue KoebaHus.

3) CBobopHbIe MeXaHUUECKHEe KOie0aHHs.

4) TlpeBpailjeHHe 3HEPTHH TIPU KOiebaTeTbHOM JIBVPKEHUH.
5) CBobojHbIe 3aTyXaroliie MexaHudeckure KojiebaHusl.

6) MaTremaTHueCKUM MasiTHUK.

7) IIpy’>KVHHBIN MasiTHUK.

8) BriHY)X/IeHHble MexaHuUecKre KonebaHusl.

9) Pe3oHaHC.



10) [TorepeuHsble ¥ NPO/|0/IbHBIE BOJIHBI.

11) XapakTepUCTUKU BOJIHBL.

12) 3BYKOBbI€ BOJIHBI.

13) Y/IbTpa3ByK U ero rnpuMeHeHue.

14) Wurtepdepeniius, aAudpakiys v Moasipyu3alivs MexaHhuueCKUX BOJH.

Kontposinpyemeie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu orieHKuU:
OtmeTKa «5»

® [I0JIHO PaCKphbITO COZlep)KaHue MaTepuasa

® UYeTKO Y MPaBW/ILHO JlaHbI OTpe/ieIeHUs] U PaCKpbITO COZlepKaHue TIOHSITUM, BEPHO
WICII0J/Ib30BaHbl HAyYHbIe TePMUHBI

e 715 TOKa3aTebCTBA UCIIO/Ib30BaHbI pa3/inuHble YMeHHsI, BLIBO/bI U3 HAaO/MOIeHUH,
OTIbITOB

® OTBET CAMOCTOSITe/TbHBIN, UCTIO/Tb30BaHbl PaHee ITPUOOpeTeHHbIe 3HAHUS.

OtMmeTKa «4»

® PpacKpbITO OCHOBHOE COJiep)KaHue mMaTepurasa

® B OCHOBHOM IIPaBW/IBLHO JJaHbI OTpe/ie/IeHNs MIOHATUN U MCII0/Ib30BaHbl HayYHbIe
TE€PMUHBI.

® OTBeT CAMOCTOSITE/TbHBIN

® olpe/esieHNs MOHATUN Hello/IHbIe, JOIYIeHbl He3HaunuTe/IbHble HapyLleHUs
T0C/Ie/J0BaTeIbHOCTU M3/I0KeHHs1, He0oJIbIlIe HeTOUHOCTH TP UCTI0/Tb30BaHUU
HayYHbIX TEDPMUHOB W/ B BbIBOZAX U 000011eHUsAX

® paBWIbHbIE U YeTKHE OTBEThI HAa BOMPOCHI YTOUHSIOIIEr0 Xapakrepa (o3uLus
TTOHUMaIOL1I)

OtmeTKa «3»

® YCBOEHO OCHOBHOE CO/iep>kKaHre yueOHOro MaTepuasa, HO U3/10’keHO (hparMeHTapHo,
He BCer/ia 1ocae0BaTe/IbHO

® orpe/esieHNs MOHATUNA HeJOCTaTOYHO YeTKHe

® He KCII0J/Ib30BaHbl B KAUeCTBe /J0Ka3aTe/bCTBA BBIBO/[bI U 0000IIIeHUS U3
HabJ10/leHnH, JoMyleHbl OIIMOKY TIPY UX U3/10KeHUH

® JomnylieHbl OIIMOKKA U HETOUYHOCTH B UCIO/Ib30BaHUM HAYYHOUM TePMUHOJIOTHH,
onpeziesieHre MOHATUU

® MpaBWIbHbIE U YeTKHE OTBEThI Ha BOMIPOCHI HABOJAILET0 U KOHKPETU3UPYIOLLero
xapakTepa (Mo3ULs KPUTHK)

OTtmeTKa «2»

® OCHOBHOE Cojlep>KaHHe yueOHOro MaTeprasa He pacKpbITO

® He JlaHbI OTBEThI HA BOMPOCHI HABOSALLIETO M KOHKPETU3HPYIOLLEro XapakTepa
JOTTyIIleHbI TPyOble OIIMOKY B OTIpe/ie/IeHUH ITOHSATHH, TTPU UCITO/Tb30BAaHUU
TePMUHOJIOTUM.



Tema 4.2. JjIeKTpOMarHuTHhIE KO/Ie0aHUs U BOJTHbBI
Y crabiii onipoc (YO)
1. 3 Kakux 2371eMeHTOB COCTOUT KoJiebaTenbHBIM KOHTYpP? MoryTt Ju

BO3HUKHYTh KOje0aHUs B KOHTYype, COZep>kKallleM KOHZeHCAaTOp W pe3ucTop?
VH/IYKTUBHOCTb U Pe3UCTOP?

2. Kakue (¢usMueckrde BeJIMUYMHLI M3MEHSIOTCS IIpU  KojiebaHHSAX B
KoyiebaTe/TbHOM KOHType?
3. Uem oTaMuarOTCA KojiebaHMS 3MEKTPUUECKOro 3apsijla U TOKa B

KonebaTenbHOM KOHType? Kak 1o rpaduky u3meHeHHs 3apsiia CO BpeMeHeM
MOCTPOUTH rpauK 3aBUCUMOCTH CHJIBI TOKA OT BpeMeHU?

4. OT uyero 3aBUCUT Iepuof KojeOaHuii B KOHType? MOXeT /U Tepuof
Kojie0aHUM B KOHTYpe OCTaBaTbCsSl TMOCTOSIHHBIM TIPU W3MEHEeHUM WHIYKTUB-
HOCTU YU eMKOCTU?

5. Kak wu3MeHMTCs Tmepuos KojiebaTenbHOrO KOHTypa, €eC/Jd YBeJIU4YUThb
YKCJIO BUTKOB KaTyILIKU? BHECTHU B KaTYLUKY JKeJIe3HbIM Cep/euHuK?
6. Kakue ripeBpailleHUs] SHEPTUH MPOUCXOJAT B KosiebaTeslbHOM KOHTYpe? I'ae

cocpeJloTOUeHa 3HEeprusi NMpu CBOOOJAHBIX KoyiebaHUSIX B KOHType udepe3 1/8,
1/4, 1/2 nepuoa noc/e Havasa pa3psaKu KOHZeHcaTopa?

7. Moryr au ObITh CBOOOAHBIE KoiebaHUS B  peaqbHOM  KOHTYype
He3aTyXarL[UMu?
8.  Uem oT/MuaroTCs ApPYyT OT Apyra cBoOOAHBIE KOebaHUs B IBYX KOHTypax C

O/INHAKOBBIMH TlapaMeTpaMH, eC/JIM WX KOH/eHCAaTOPhbl ObITK 3apsi>kKeHbl OT
6aTapeii c pa3HbiMu 31C?

9. Kak [pelcTBylOlllee 3HaueHWe CUIbl TOKa (HamnpsbkeHUs) CBsS3aHO C
aMIUVIUTYJHbIM 3HaueHuem? Kakoe 3HaueHWe CHJIbI TOKa W HaAlpsSKeHUs
M3MEpPSIT aMIIepMETPhI U BOJIbTMETPHI B L[eY [IePeMeHHOI0 TOKa?

10. Ha karyliKy T1ofaeTcsi OJWHAKOBOe HampsykeHue — CHauvajla OT CeTH
MOCTOSIHHOTO, a 3aTeM IepeMeHHOro Toka. B Kakom ciyuyae OHa HarpeBaeTCs
CU/bHee?

11. Tlouemy B 1uenu, copepykalled KOHAEHCATOP, MOXXeT MpPOTeKaTb TOJIbKO
riepeMeHHbIN TOK?

12. [JonycTuMmo Jid B Ljerb IlepeMeHHOro TOKa HaripsbkeHueM 220 B BK/IHOUWTH
KOHZIeEHCATOP, TP000IHOe HampspkeHrue KoToporo 250 B?

13. Tlouemy B paMKe, paBHOMEpDHO Bpalljalllelcs B MarHUTHOM MoOJe,
Bo3HUKaeT 3/ C? UYem o0T/MYalOTCA [POMBIIIJIEHHbIe TeHepaTopbl OT
MpocCTeuilerd Mojie/ii-paMKU, Bpalljarolleicss B MarHUTHOM I1oJie?

14. Kakum 06pa3oM Mo/yuyarOT CTaHJapTHYI UacTOTy MepeMeHHOrOo ToKa Ipu
Me/lJIEHHOM BpallleHUU PaMKH?

15. [lns yero caykuT TpaHcpopmaTtop? Kakue ero ocHoBHble yacTu? Kakos
TIPUHLIUIT AeHCTBUS TpaHchopMarTopa?

16. Kakum obpa3om Tpou3BOAAT nMpeoOpa3oBaHUs HaAIpsOKeHUS W CHJIbI TOKA B
1[ersgX TlepeMeHHOTO TokKa? MOXXHO /M COBepIlaTh Takuhe Ipeobpa30BaHUs B
LIersiX TIOCTOSIHHOTO TOKa?



17. Uem oTIMYaeTCsd XOJOCTOM peXUM TpaHchopmaTopa OoT pabouero? Kak
OCYLLeCTBJISIeTCS PeXKUM Harpy3Ku?

18. Kak cBsizaHbl MexAy coboi BeMUYMHBI TOKOB M HarpsbkeHUM B 0OMOTKax
TpaHcopmaTopa’?

19. 3a cuer vero B TpaHchopMaTOpe TPOUCXOAUT TIIOTeps >SHEpPruu mpe-
obpasyemoro Toka? KakoBsl myTu noBbitienust KI1/] TpancdopmaTopa?

20. Tlouemy pana Tepefaud 3/eKTPUUECKOW dHEPTHWU Ha OOJIblliie PacCTOSHUS
WCIONIb3yeTCs MnepeMeHHbIM TOK? I[louemy mipy mnepepaue 3J/IeKTPOSHEPTrUU
VICIIO/Ib3YIOT BBICOKOE HallpsikeHue?

Koutponmupyewmsie komnereHuyu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu orieHKuU:

OtMmeTKa «5»

TIO/THO PacKpbITO COZlepyKaHue MaTepuasna

YeTKO U MPaBUJILHO JIaHbl OMpe/iesIeHUs] U paCKpbITO COZleprKaHre TTOHATHM, BEPHO
VICII0/Ib30BaHbI HAyYHbIe TePMUHEI

IJIs1 OKa3aTe bCTBA MCII0J/Ib30BaHbl Pa3/IMUHbIe YMeHHSs], BbIBO/IbI U3 HaOJTIOIeHUH,
OIBITOB

OTBET CaMOCTOSITe/TbHbIH, MCIOb30BaHbI paHee NIPHOOpeTeHHbIe 3HAHUSI.

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 IOHSITUN HEMOJ/THbIe, NOMYyIeHbl He3HAUNUTe/IbHbIe HApYIIEeHUs
T10C/Ie/IOBaTeTbHOCTU U3/10KeHUs1, HeOOIbIIIe HETOUHOCTHU TPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BbIBO/IaX M 0000111eHHsIX

TpaBWIbHbIEe U UeTKHE OTBEThI Ha BOMIPOCH] yTOUHSIOII[Er0 XapakTepa (Mo3ulys
TTOHUMAFOIIWI )

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/Iep>KaHre yueOHOTro MaTeprara, HO U3/I0KeHO (hparMeHTapHO,
He Bcer/ia rocaeioBaTeIbHO

omnpe/ie/ieHUs TOHSITHUN HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe J0Ka3aTebCTBa BBIBO/IBI M 000011IeHNs 13
Ha0JTI0/IeHUH, JOTYIIeHbI OIITMOKH TTPU WX U3/I0KEeHUH

JOTTyIIIeHbI OIMOKKY ¥ HETOUYHOCTH B HUCTI0/Ib30BaHWH HAYUHOW TEPMUHOJIOTHH,
omnpe/ie/ieHVe MOHITUIN

TIpaBU/IbHbIE U YETKHE OTBEThI Ha BOIIPOCHI HABOASILEr0 U KOHKPETU3UPYIOILEro
xapakTepa (TO3UL1sI KPUTHK)



OTMeTKa «2»

OCHOBHOE cojiepykaHue yueOHOro MaTepuasia He pacKphbITO

He JIaHbl OTBETHI Ha BONPOCKI HABOJSILIEr0 U KOHKPETU3UPYIOLLEro XapakTepa
JOTTyIIleHbI TPyObie OIIMOKY B OTIpe/ie/IeHUH TTOHSTHH, TIPU UCITO/Ib30BaHUU
TePMUHOJIOTUM.

TectupoBanmue (T)
I BapuanrT.

Al. DjieKTpOMarHUuTHbIEe BOJTHbI MOTYT PaCIIpOCTPAHATLCS

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, Tlepuo/, 3/1eKTpOMarHUTHOM BO/THBI paBeH 1 MKC. [IjiiHa 3/71eKTpPOMarHUTHOU
BOJ/THbI PaBHa

1) 300 Mkm

2) 300 Mmm

3) 300 m

4) 300 km

A3. YacToTa 3/1eKTpOMAarHUTHOM BOJIHLI MH(MPaKpacHOoro 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/ZleHcaTopa C03/aeTcs
1) HeogHOPOAHOE MarHUTHOE ToJIe

2) OIHOPOJIHOE 3JIeKTPUYECKOe T10J1e
3) oAHOpPOZIHOE MarHUTHOE ToJie

4) HeOAHOPO/IHOE 3JIEKTPUUEeCKOe ToJie

Ab5. B kosiebaTtebHOM KOHTYpe MeprHoJiYeCcKH U3MEeHSFOTCS
1) cuna Toka B pe3ucTope

2) 3apsif KaTyLIKA

3) cua ToKa B KOH/ZIeHcaTope

4) 3aps[ KOHJeHcaTopa v Cua TOKa

A6. ITpu yMeHbITIeHMM WHAYKTUBHOCTH KaTYIITKW, BK/IIOUEHHOW B KOTebaTe/TbHbIH
KOHTYP, TIePHO/] 37IeKTPOMarHUTHLIX KO/ebaHMi



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.

OUN3BNYECKASA BEJIMUNHA

A) DHeprus KOHJeHcaTopa

B) Ilepriosi 371eKTPOMarHATHBIX KOJIe0aHWM
DdOPMYJIA

1) 2nLC

2) C[/ 2C

3) ¢°/-.C

4) 2/LC

5) q/.LC

II BapuaHT.

A1.B 3/1eKTPOMarHUTHBIX BO/THAX COBEPIIIAIOT KOJieOaHUs

1) mroOble YaCTULIBI Cpe/ibl

2) 3apspKeHHbIe YaCTHULbI

3) aneKTprUUYecKue TOKU

4) HaNpsPKEHHOCTD 37IeKTPUUYECKOT0 MOJII U UHAYKIMS MAarHUTHOTO T0JIS

A2. Tlepuop, 3/71eKTpPOMarHUTHOM BOJIHBI paBeH 1 Mc. []/lMHa 3/1eKTpPOMarHUTHOM
BOJIHBI paBHA

1) 300 Mkm

2) 300 mm

3) 300 m

4) 300 km

A3. YacroTa paguoBosHsl 4-10° [Tepuoj, KoeGaHuii 3TOM BO/IHLI paBeH
1) 4-10°® ¢

2) 2,510 ¢

3) 2,5-10° ¢

1) 4-10°c

A4. KoHgeHcaTOp — 3TO yCTPOMCTBO

1) A5t HaKOTIIeHUsT 3JIEKTPUUECKUX 3apsiiOB

2) oSl CO3[JaHUS SJIEKTPUYECKOr0 TOKa

3) AJ/1s1 U3MepeHus1 S7IeKTPUYeCKUX 3apsiZioB

4) nns onipefiesieHUs HarlpaBJ/IeHUs! 3JIEKTPUYECKOTr0 TOKa



A5. KonebarenbHbIl KOHTYP COCTOUT
1) U3 KaTyIlIKY ¥ pe3ucTopa

2) Y3 pe3ncTopa U UCTOYHHUKA TOKa

3) U3 KaTyLIKW U KOH/leHCaTopa

4) v3 pe3ucTopa U KOHJeHcaTropa

A6. [Tpu yBenmueHnr EMKOCTU KOHZIEHCATOPA, BK/IFOUEHHOTO B KojiebaTebHbIH
KOHTYP, TTepH0/], 3/IeKTPOMarHUTHBIX KojiebaHui

1) He u3meHUTCA

2) yMEHBIIUTCS

3) yBeuuuTCsA

4) MOXXeT KaK YBeJIMUUTHCS, TaK U YMEHbBIIUThCS

B1. YcTaHoBUTE COOTBETCTBUE MeXKY (PU3NUECKUMU BeJIMUMHAMU U (hOpMYyJiaMH, 110
KOTOPBIM OHM OTpeJesisFoTCSl.

OU3SNYECKASA BEJIMUNHA
A) 3apss KoHeHcaTopa

b) DHeprus KaTylKu
dOPMYIJIA

1) CU

2) U,LC

3) LF/,C

4) UVLC

5) LF/»

Kontponvpyemslie komrneteHuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kiouu K Tectam:

BapuaHT 1

Ne Bonpoca Al | A2 A3 A4 | A5 | A6 | B1

Mpauneebii (3 (3 (1 (2 |4 |2 |B1,A3,b4
OTBeT

BapuaHnT 2

Ne Bompoca Al | A2 | A3 A4 | A5 | A6 |B1

IMpaBunbHbiu |4 |4 |2 1 (3 |3 |B1,A1,b5
OTBeT

Kputepuu oLieHKHU:
— «2» BBICTaB/IsIeTCS 00yUaroieMycs, eci Habpan MeHee 2 0asioB.;
— «3» BBICTAB/IsIeTCS 00yUaromemycs, 3a 3 Oasa;



— «4» BBICTaBJIAETCS 00yUaroLemMycs, 3a 5-4 6aios;
— «5» BbICTaB/sieTcs1 oOyyaroleMycs, 3a 6osee 6 6asoB.

3apaHus /I caMoCTosATe/IbHOM padoThl (CP)
Temsbl 3cce (pedepaToB, JOK/Ia 0B, COOOIIIEHMI)

CBo0Oo/HbBIe 3/IeKTPOMAarHUTHBIE KOieOaHUsI.

[TpeBpairieHue SHEPTUM B KosiebaTeTbHOM KOHTYPe.

[Teprios CBOOOAHBIX /IEKTPUUECKUAX KOJIeOaHUH.
MaremaTtrueckoe omMcaHUe TIPOL[eCCOB B KoJjiebaTeTbHOM KOHTYPe.
®opmyna TomcoHa.

["eHepaTop He3aTyXaloIHX 3/IeKTPOMarHUTHLIX KoebaHui.
BbIHYK/IeHHbIe 3/IeKTpUuecKre KomebaHusl.

ITobpoTHOCTH KOlebaTeTbHOTO KOHTYPa.

. EMKOCTHOe ¥ MHAYKTUBHOE COTPOTHUBI/IEHHS [TEPEMEHHOI0 TOKa.
10 AKTUBHOE COTIPOTUBJIEHHE.

11.3akoH Oma A1 371eKTPUYEeCKOU LeTy IepeMeHHOro TOKa.
12.PaboTa 1 MOIITHOCTb TTIEPEMEHHOT0 TOKa.

13.Pe30HaHC B 3/1IEKTPUUECKOU LIeTIN.

14.T1lepeMeHHBIN TOK.

15.'eHepaTop repeMeHHOro TOKa.

16.TpancdopmaTophl.

17.ToKr BBICOKOU YaCTOTHI.

18.I1onyueHue, repesava ¥ pacripefiesieHue 371eKTPO3HePryu.
19.CKopoCTb 3/1eKTPOMarHUTHLIX BOJIH.

20.D/1eKTPOMarHUTHOE TI0J1e KaK 0COOBIN BU MaTePHH.
21.2n1eKTpoMarHuTHbIe BOJIHbI. CBOMCTBA 3/IEKTPOMArHUTHBIX BOJIH.
22.Bubparop I'epiia.

23.OTKpBITEIM KOJieOaTe/bHbIN KOHTYP.

24.N306petenue paaro A.C. IToroBbIM.

25.11oHdaTue o paguocssasu. [IpuHumn paguocsssu. Ilpumenenue
3JIeKTPOMAarHUTHBIX BOJIH.

©ONDUAWN

Kontposinpyemeie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKU:

OTtMmeTKa «5»

TIOJTHO PaCKPbITO COJlepyKaHue MaTepuasa

YeTKO W MPaBUWIBHO JaHbl OTNIpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHH, BEPHO
WCII0JIb30BaHbl HAyUYHbIe TePMUHBI

JJTsT J0Ka3aTeIbCTBA MCI0/Ib30BaHbl pa3/iMuHble YMeHUsI, BBIBOZIbI U3 HaOJTIOeHUH,
OIILITOB

OTBET CaAMOCTOSITe/TbHBIN, NCII0/Ib30BaHbl paHee TIPUOOpeTeHHbIe 3HAHUSI.



OtmeTka «4»

PacKpbITO OCHOBHOE CO/lep>kaHre MaTepuasa

B OCHOBHOM IPaBUJ/ILHO JIaHbI OTIpe/ie/IeHus IOHATUU U UCTI0/Ib30BaHbl HAyUYHbIE
TePMUHBI.

OTBET CaMOCTOSITE/IbHbIN

ompe/ie/ieHUs IOHSITHUM HeTO/THbIe, 0MYIeHbl He3HAUUTe/IbHble HapyIeHus
TIoC/ieIoBaTeTbHOCTH U3/10KeHs], HeOOobIllie HeTOYHOCTH TIPY HUCTI0/Ib30BaHUHU
HayUYHBIX TEDMHUHOB WK B BBIBOZAX U 0000II[eHUsIX

TpaBUIbHbBIE U YeTKHE OTBEThI HAa BOMIPOCHI yTOUHSIOLLEr0 XapakTepa (Mo3uLys
TTIOHVMMAFOIIUHI)

OtmeTka «3»

YCBOEHO OCHOBHOE CO/lepyKaHre yueOHOro MaTepurara, HO U3/1I0)KeHO (pparMeHTapHO,
He BCer/ia rocjaej0BaTeIbHO

onpejie/ieHUs MOHSATUM HEJOCTaTOYHO YeTKHe

He KCII0JTb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011[eHNs 13
HabJTI0/JeHUi, JOMYyIleHbl OIIMOKU MPU UX U3/I0KEeHUU

JIOTTyIIleHbl OIIMOKY Y HETOYHOCTH B MCTO/b30BaHUM HAyYHOM TEPMHUHOJIOTHH,
onpeziesieHde MOHSATUU

TIpaBU/IbHbIE U YETKHE OTBETHI HAa BOMPOCHI HABOJALLIETO M KOHKPETU3HUPYIOLLEero
xapakTepa (Io3ULHs KPUTHK)

OTMmeTKa «2»

OCHOBHOE cojiepykaHue yueOHOro MaTepuasia He pacKphbITO

He JIaHbl OTBETHI Ha BONPOCHI HABOJSILIEr0 U KOHKPETU3UPYIOLLEro XapakKTepa
JOTTyIIleHbI TPyObie OLIMOKY B OTIpe/ie/IeHUH TTOHSTHH, TIPU UCITO/Ib30BaHUU
TePMHUHOJIOTHH.

KonTposbHas pabora Ne 4
ITo pa3geny «KosiebaHus U BOSTHBI»

Bapuanr 1
1. I'py3 maccoii 450 T coBepitiaeT Koyie0aHHsI Ha TIPY>KUHE KECTKOCThIO
0,5 kH/m. Haiitu rieproi, COGCTBEHHYIO M [IMK/IMYECKYH0 YaCTOTy MeXaHUUeCKUX
Kosie0aHMiA.
2. B KonebaTe/lbHOM KOHTYPe 3aBUCMMOCTh CHJIbI TOKA OT BpeMeHHM 3a/laHa
ypaBHeHueM i=0,5sin10°nt. HaiiTi aMIUIMTy/y CHJTbI TOKA, IIEPUO/], COOCTBEHHYIO U
I[UK/TUYECKYIO YaCTOTY 3/IeKTPOMarHATHBIX KOyieOaHMA.
3.JIoaKka KayaeTcsl B MOpe Ha BOJIHaX, KOTOPbIe paclpoCTPaHA0TCS CO CKOPOCThIO 6
M/c. PaccTosiHre Mexxay AByMsi OIKalITuMu rpebHAMY BOJTH
24 m. KakoBa yacToTa yZiapoB BOJIH O KOPITYC JIOAKU?
4./13MeHeHre TOKa B aHTeHHe pafiuorepejaTuika MpOUCXOUT M0 3aKOHY
i=3cos(1,4*10°). HaiiguTe AIMHY W3/1y4aeMOii 3/IeKTPOMarHUTHOM BOJTHEIL.



5. [ToueMy neTyurie MbILLIHA [ja)ke B IOJTHOM TEMHOTE He HAaTbIKAKOTCS Ha MPensiTCTBUE?
Bapuanr 2

1. /InMHa HUTU MaTeMaTUUeCcKoro MasiTHuKa 4 M. Haiitu nepros, COOCTBEHHYIO U

L[UK/TMUECKYI0 YaCTOTy MexaHUueCKUx KosiebaHuii Ha JIyHe, ec/ii yCKOpeHUe

cBobogHOro najgenus Ha JIyHe pasHo 1,62 m/c’.

2. YpaBHeHue KoieOaHui HarpsbkeHUst uMmeeT Buf u=40cos25mt. HailTi aMmiutyay

HaTpsDKeHUs, TIepro/l, COOCTBEHHYIO U I[UK/IMUECKYI0 YaCTOTY 3/IeKTPOMarHUTHBIX

Kosie0aHMiA.

3. UesioBek, CcTosILI[MI1 Ha Gepery Mopsi, OTIpe/ieJiiJl, UTO PACCTOSTHUE MEXY

CJ/IeAIOIUMU APYT 3a pyroM rpeOHsiMU BosH paBHO 8 M. Kpome Toro, oH

TIO/ICUMTAJT, UTO 3a 1 MMH MUMO Hero Mpoiiyio 24 BOJHOBBIX TpebHs. Omnpegenure

CKOPOCTb PacripoCTpaHeHUs1 BOHBI.

4. I3MeHeHVe TOKa B @aHTEHHe paJjornepesaTurka MPOUCXOUT I10 3aKOHY

i= 0,3 sin (5,7*10°t). HaliauTe A/IMHY HU3/1ydyaeMoii 3/IeKTPOMarHUTHOM BOJIHBIL.

5. MHOrokpartHoe 3X0 MOKHO yC/bIIaTh B ropax. [louemy?

Kontponmvpyemsble kommetreHuuu: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu orjeHKuU:

- «5» CTaBUTHCA 3a pPabOTYy, BLIMOHEHHYO TTOJHOCTHIO 6e3 o1MboK 1 HeZJoUeTOoB.

- «4» cTaBUTHCS 3a paboTy, BBLITIOJTHEHHYIO TIOJTHOCTHIO, HO MPU Ha/JIMUUU B Hel He
Gosiee ofHOM rpy0o M OIHOM HerpybOoi OMMOKYU M OTHOTO HeZloueTa, He Oojiee Tpex
He/I0ueTOoB.

- «3» CTaBUThCS, €C/IU CTY/IeHT MPaBU/IbHO BBITIOJTHUI He MeHee 2/3 Bceid paboThbl UK
poryctun He 6osiee ofHON rpy6oil olIMOKKM U ABYX Hel0ueTOB, He Oosiee OfHOM
rpyboii u onHOUW HerpybOoil oMbk, He Oojiee Tpex HerpyObIX OIITMOOK, OJHOM
Herpy0oii oIMOKU 1 Tpex He/l0UeTOoB, MPU HATMUUU 4-5 HeI0UeTOoB.

- «2» CTaBUTbCS, €C/IM YUC/IO0 OLIMOOK W Hel0UeTOB TPEBBICUIO0 HOPMY OLIEHKH «3»
WU TIPAaBUJILHO BBITIOTHEHO MeHee 2/3 Bceii pabOTHI.

JIabopaTopHbIe padoThI

JIaboparopHasi paGora Ne 12

H3yueHue padothl ogHo(da3zHoro Tpanchopmaropa

Ilenb padoThI: YCBOWTH MpaKTUUECKHe TPHUEMBI 1abopaTOpHOTO HCC/eA0BaHMs
ofgHo(a3zHoro TpaHchopMaTopa MeTOJOM XOJIOCTOTO xo/a (OmbIT XX) U KOPOTKOTO
3aMblKaHusl (onbIT K3), CHATH BHEITHWE XapaKTepUCTHKUA TpaHcdhopMaTopa IIpH
Pa3IMUHBIX TUIAX Harpy3o0K.

TEOPETUUECKUE CBEJEHNS 1 PACUETHBIE ®OPMY/JIbI



1. HASBHAYEHUE, YCTPOVICTBO U IMPUHIIAII
,Z[EI?'ICTBI/IH TPAHC®OPMATOPA
Tpancgopmamop 3TO CTaTUUYeCKUM 3/1eKTPOMarHUTHBIM arirapar, Ipe/iHa-
3HAUeHHBLIM [I/I1 TIpeoOpa30BaHUSl TIEPEMEHHOI'0 TOKAa OJHOTO HarpshkeHHs B
TiepeMeHHbIW TOK JPYTOro HalpsbKeHUs TOW JKe YaCTOThI.
TpaHchopMaTopsl HaXOAAT IMPOKOEe MPUMEHeHUe /IS TiepeJjlaul U pacripe/iesieHUst
3/IeKTPUUYECKOW IHEPTUH, AJisi Pa3/IMUHbIX TeXHOJIOTMUYECKUX Lefier U [Jisl TTUTaHUs
pa3/iMuHbIX 1lefeld pajiio-, 37eKTPOHHO-BBIYMC/IUTENBHOM U  Te/IeBU3MOHHOM
armapaTyphbl, YCTPOWCTB CBsI3M, aBTOMATUKH, TeJleMeXaHWKH U T. [I.
[IpyHUMN AercTBUS TPaHC(OPMATOPOB OCHOBAH Ha SIBJIEHWMM B3aWMHOU WHIYKLIWU,
KOTOPbIU SIB/ISIeTCS C/ie/ICTBMEM 3aKOHA 3/1IeKTPOMarHUTHOM UHAYKIMU Papajes:
d
€ ’ (1
! _ds
rze e; — 3.71.C. 3/IeKTPOMarHiTHOW UHYKLUHU, P — MarHUTHBIN MOTOK.
[ToToKOM BeKTOpa MarHMTHOW WHAYKIMKW B (MarHUTHBIM MOTOKOM) Yepe3 Masiyto
TIIOLAAKy dS Ha3bIBaeTCsl CKasisipHasi (hu3nyeckasi BeJIMuMHa, paBHas

— —

d g B dScos  BdS (2)
rJe o — yroj Mexay Bektopamu B u n - HOPMaJIbIO K IUIOLIaiKe 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).

a a5

[, = wll,

I.I-I

Puc.3. a) -3/1eKTpuuecKas 1iefb C WeaJTbHOW MHAYKTUBHOCTEIO; 0) — BEKTOpHas
JlrarpaMMa TOKa W HallpsbKeHHUs Ha KaTyllKe UHAYKTUBHOCTU.

B 37eKTpOTeXHMKe CHHYCOWJA/IbHblE BeIUYMHBI 3aMEHSIFOT KOMIIJIEKCHBIMU
YKC/IaMU, UCTIONb3Ys (pOopMyIy Siinepa:



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. BektopHasi fuarpaMMa HarpsbKeHUW Ha TOC/e0BaTeIbHO BKIFOUEHHBIX
COMpPOTUBJIeHUS R U MHAYKTUBHOCTH L.

Bropoe npaBuno Kupxroda rnacut: anrebpandeckas CymMMa Ta/ileHUM HampshKeHUi
B KOHType paBHO anrebpanueckoili cymme 3.4.c. Torfa 3HaueHHe HampsDKeHUs,
MOJBOAUMOrO K TpaHC(OpPMaTopy B pPeXXHMe XOJOCTOr0 XO/a, B COOTBETCTBUM CO
BTOPBIM MpaBuioM Kupxroda j/1s1 mepBUUHONM 0OMOTKH, MOXKeT ObITh Mpe/iCTaBAeHO
KaK CyMMa BEKTOpPOB:

Ul. El Ri Ip JX1 Ip, (13)

rie R; — aKTHBHOE COIPOTHBJIEHWE TIEPBUUHOM OOMOTKH; X;— WHIYKTHUBHOE
COTIPOTHBJIEHWE TIeEPBUYHON OOMOTKU, 00yC/I0B/IEHHOe TIOTOKaMU paccesiHust; jX; -
JwL— KOMIUIEKCHOe COTpPOTUB/IEHWE WHAYKTUBHOCTU L, KOTOpOE€ YUYMThIBAaeT TOT
(akT, uTO HampsLKeHUe Ha MHAYKTMBHOCTU orepexkaeT Tok Ha 90°. Torga mosHoe

COIIPOTHBJIEHHE T0C/Ie[0BaTe/IbHO BK/IFOUEHHBIX R U L paBHO: Z 1/ R + X kak

TOKa3aHo Ha puc.4. 2

2. OITPEAE/IEHUE ITAPAMETPOB TPAHC®OPMATOPA
HOns onipefenenus: KoadbduiimeHta TpaHchopmalii k, a TakkKe rapaMeTpOB CXeMbl
3aMellleHUs1 (pUC. 2) U TOTepPh MOIHOCTU B TpaHC(oOpMaTope TPOBOSAT OIbIThI
x0J10CcTOro xoza (omnbIT XX) U ONbIT KOPOTKOTo 3aMbikaHus (K3) TpaHcdopmaTopa.



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.
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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. BHEIIIHUE XAPAKTEPUCTUKU 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
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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?

Kontposnvpyemsbie komnetrenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu orieHku:

— OrjeHKa «5» CTaBUTBCS, €C/TA YUAI[ANCS BBITIONHSAET paboTy B OJTHOM 00beMe C
cobmogeHrieM HeoOXOAMMOM TIOC/e/[OBaTe/IbHOCTU TPOBEJIEHUsI OTBITOB U
W3MepPeHH;  CaMOCTOSITe/IbHOM  pallMOHa/IbHO  MOHTHUpPYeT  HeoOXOAUMBbIe
000opy/IoBaHKe; BCe OILITHI IPOBOJUT B YCJIOBHUSX M Pe)KUMaX, 00eCrieurBaroyxX
T0JTyueHHe TIPaBUILHBIX Pe3y/IbTaTOB M BBIBOZIOB; COO/MIOIaeT TpeOOBaHUS MPaBUJ/I
6e30macHOCTU Tpy/ia; B OTYeTe MPaBU/IbHO M aKKypaTHO BBITIO/HSIET BCe 3allMCH,
Tab/UIbl, PUCYHKH, YepTeXXd, TpadvKW, BLIYUC/IEHWS; TPaBUIBHO BBITIOIHSIET
aHa/m3 MOrPeIHOCTeM.

— OreHKa «4» CTaBUTCS, €C/IA BBITIOJIHEHBI TPeOOBaHUs K OIIeHKH «5», HO ObLTH
JIOTIYII[eHbl IBA-TPH HejoueTa, He Oosiee OHOM HerpyOOM OIMMOKKA U OZHOTO
HejloueTa.

— OueHKa «3» cTaBUTCS, ecid paboTa BBIMOJIHEHA He TIOJHOCTBIO, HO 00beM
BBITIOJTHEHHOH YaCTH TaKOB, II03BOJIIeT TIOYUYHTH IPABWIbHbIE DPe3y/bTaThl U
BBIBO/IBI: €CJTH B XO/Ie TIPOBE/IeHUS OIbITa ¥ U3MePeHUM ObI/TH JOMYIIeHb] OITHOKH.
— OueHKa «2» CTaBUTCS, eCnM paboTa BBINIOJIHEHA He TIOHOCTBIO U 00beM
BBITIOJTHEHHON YacTh pabOT He TI03BOJIAT C/e/IaTh IPaBH/IbHBIX BBIBOZIOB: €C/IH,
OTTbITHI, U3MEPEHHs, BLIUKMCIEHHS], Ha0JTI0IeHHs TIPOM3BOAM/IHCH HEIPAaBUJTBHO.

Pa3gen 5. OnTuka
Tema 5.1. IIpupopa cBera

Y cTHBM onipoc (YO)



. Kakyro nnpupoay vMmeet cBet?

. JavTe ornpeziesieHue IJIMHbI CBETOBOM BOJIHBI.

. C Kakou CKOPOCTBIO CBET PaCOpOCTpPaHseTCsl B BaKyyme?

. ChopmynupyliTe 3aKOH MPSIMOJIMHEMHOTO PaCpOCTPaHEeHUsI CBeTa.

. UTO Takoe CBeTOBOM yu?

. UTO Ha3bIBaKOT YI/IOM MaJleHUuA? YTI0M OTpaKeHUs1?

. ChopmynupyliTe 3aKOHbI OTPa)KeHUs CBeTa, 3aKOHbI TTPe/IOMJ/IEHUST CBeTa.
. UTo Ha3bIBatOT abCOMOTHBIM (OTHOCUTE/TLHBIM) TTOKa3aTesieM MpesIOMIeHUS ?
UTo Ha3bIBAIOT Mpe/eIbHbIM YIJIOM IT0JIHOI'0 OTPayKeHUs ?

. B ueM pasnuure coOMparOIMX U PaCCeMBAIOIUX JIMH3?

. Kakast nH3a Ha3bpIBaeTCs TOHKOM?

. Uto Takoe ¢oKyCHOe pacCTOsTHUE JIMH3bI, ONTUUeCKasi CUJla JIMH3bI?

. Kak ocyiijecTBsieTcst mocTpoeHue n300pakeHus MpeAiMeTOB B JIMH3aX?

. Haruiiure dhopmynny TOHKOM JIMH3BI.

. [Iouemy ryia3 — onruyeckasi cucreMa?

. Kakyro MH3y Ha3bIBarOT JTyMou?

. UeMy paBHO YIJIOBO€e yBe/IMYeHHe JIyIibl?

. VI3 Kakux ONTUYeCKUX 3/IEMEHTOB COCTOUT MUKDPOCKOIT?

. OT 4ero 3aBUCHUT yBeJIMYEHHE MUKPOCKOTIA?

. [MaiiTe TIOHSATHE pa3peLlatoiei CrioCOOHOCTH ONTUYECKOTO pubopa.

. VI3 KaKuX ONTUYeCKUX 371IeMEeHTOB COCTOUT TeieCcKoI-pedpakTop?

. HaruiwmTe BbipakeHWe /151 YIJI0BOTO yBeTMUEHUs TeJlecKora-pedpakTopa.

OO UTHSA WN -
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KonTpompyemsie komnereHiuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHku:

OtMeTKa «5»

TI0JIHO PACKPBITO COZeprKaHue MaTepuasa

YeTKO U MPaBWIbHO /IaHbl OMpe/iesieHUsI U paCKPBITO COZlepKaHue TTOHSITUM, BEPHO
VICII0J/Ib30BaHbl HAyYHbIe TePMUHBI

JJIsT J0Ka3aTeIbCTBA MCII0/Ib30BaHbl pa3/IMuHble YMeHUsI, BBIBOZbI U3 HaOJTIOeHUMH,
OTILITOB

OTBET CAMOCTOSITe/TbHbBIN, UCII0/Ib30BaHbl paHee MPUOOpeTeHHbIe 3HAHUSI.

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, He0oJTbIle HeTOUHOCTH TP UCTI0/Ib30BaHUU
Hay4YHbIX TEDMUHOB WM B BbIBOZAX U 0000111eHUsIX

TIpaBU/IbHbIE U YETKHE OTBEThI Ha BOIIPOCHI YTOYHSIOLLEr0 XapakTepa (Io3uLys
MTOHUMAIOL1I)



OtMeTKa «3»

YCBOEHO OCHOBHOE COZiep>KaHue yueOHOro MaTepuasa, HO U3/I0)KeHO
(dparmeHTapHO, He BCerja Mocae0BaTeIbHO

orpe/ie/ieHUs TOHSITHUN HeJJOCTaTOYHO UeTKue

He UCI0/Tb30BaHbl B KaUeCTBe J0Ka3aTebCTBA BHIBO/ILI U 000011IeHNs 13
Ha0JTI0/IeHNH, JOTTYIIeHbI OIITMOKY TTPU UX U3/I0KEeHUH

JOTTyIIIeHbI OIMOKY ¥ HETOUHOCTH B MCTI0/Tb30BaHWM HAYUHON TePMUHOJIOTHH,
orpe/ie/ieHHe MIOHITUM

TipaBU/IbHbIEe U UeTKHE OTBEThI Ha BOMPOCHI HABO/ISAILIET0 U KOHKPETU3HUPYHOILero
xapakTepa (To3ulys KpUTUK)

OtmeTKa «2»

OCHOBHOe€ Cojiep>KaHue yueOHOTro MaTepuasia He PacKphITO

He JlJaHbl OTBEThI HAa BOMPOCHI HABO/SLLIET0 U KOHKPETU3UPYIOLL[ero Xapakrepa
JOMYIIeHbI TPyObIe OIMOKY B OMpe/je/IeH|UH TIOHSTUM, TIPH UCTI0/Ib30BaHUH
TePMHUHOJIOTHH.

3agaHus /1A CaMOCTOsATe/IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/IAJ0B, COOOLEHU)

ToueuHbIl HICTOUHMK CBeTa.

CKOpOCTb pacrpoCcTpaHeHus CBeTa.
3aKOHbBI OTpakeHUs U MPeIOM/IEHUS CBeTa.
[TpyHuwmn I'rourenca.

ITomHOe oTpakeHue.

JINH3BI.

[TocTpoeHue n300pakeHUs B JIMH3aX.
dopmyJia TOHKOU JIMH3BI.

. YBenuueHue JIMH3bI.

10.I'na3 Kak onThyeckas cucrema.
11.0nTryeckve IpubOPHI.

12.Cuna cBera.

13.0OcBeléHHOCTb. 3aKOHBI OCBEILIeHHOCTH.

LCONO R WNE

Kontposvpyemsbie komnetenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

JIP2, JIP4, JIP23, JIP30

Kpurtepuu onieHku:

OtMeTKa «5»

TI0JIHO PACKPBITO COZeprKaHue MaTepuasa

YEeTKO Y TIPaBWIbHO [IJaHbl OTIpe/ieJIeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BePHO
VICII0J/Ib30BaHbI HayYHbIe TePMUHBI



AJIA N10Ka3aTe/IbCTBAd MCII0/Ib30BAHEI pa3/IMUHbIE YMEHHWS, BbIBO/bI M3 HEl6JHO,Z[€HI/H‘/JI,
OIIBITOB
oTBeT C&MOCTOHTEHLHBIﬁ, HCII0/Ib30OBdHBI pdHEE l'IpI/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 COZiep>KaHue yueOHOro MaTepuasa, HO U3/I0)KeHO
¢bparMeHTapHO, He Bcerja Mnoc/jef0BaTebHO

orpejiesieHNs OHATUN HeJOCTaTOYHO YeTKHe

He HCII0/Tb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/BI U 000011[eHNs 13
HabJ1r0/ieHuH, JoMyleHbl OIIMOKY TIPY UX U3/10KeHU!

JIOMy1eHbl OIMOKK U HETOYHOCTH B MCIO/Ib30BAaHWK HAYYHOU TePMHUHOJIOTHH,
onpeziesieHe MOHSATHUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOIIPOCHI HABOAAILEr0 U KOHKPETU3UPYIOLLIero
xapakTepa (Mo3ULs KPUTHK)

OtmeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKpbITO

He JlJaHbl OTBEThI Ha BOMPOCHI HABOSAILIETO M KOHKPETU3HPYIOLLEero XapakTepa
JIOTTyIIIeHbI TPyOble OLIMOKY B OTIpe/ie/IeHUH ITOHSATHH, TTPY UCITO/Ib30BAaHUU
TePMUHOJIOTUH.

JIabopaTopHbIe padoThI

VHCTpYKIMOHHAsA KapTa K jlabopaTopHoii padore Ne 13

Tema 3aHATHA: OTpeie/ieHHe TToKa3aTe/isl TIpeJIOM/IeHUs CTeK/Ia TIPU TMOMOIIU
MHUKPOCKOTIA.

Iles1b 3aHATHA: OTIPeIe/IUTh MTOKa3aTe b MPeIoM/IeHHs TIPO3PayvHbIX I/IACTUHOK
13 Pa3/IMUHBIX MaTepHasoB.

Ilepes Haua/I0M 3aHATHSI HE00X0/JUMO 3HATh: 3aKOH MpeIOM/IeHUs CBeTa,
TIPUHLIUIT PabOThI MUKPOCKOTIA.



IToc/sie oKOHUAHHUS 3aHATHA HEOGXO,I[I/IMO YMeTb: OIIpeeisaTh I0Ka3dTe/Ib
npeJioMJ/ieHHs CTeK/Id.

O6opygoBaHue: KoMmIibioTep, VIHTepHeT, MHCTPYKLIMOHHAS KapTa.

CopepxaHue U Teopus.

B ocHOBe npuMeHsIeMOro MeTO/Ia JIEXKUT SIBJIeHHEe Ka)KYIL[erocsl yMeHbILIeHUsI
TOJILLWHBI CTEK/ISTHHOM TIJITaCTUHKM TIPU pacCMaTPUBAHUM CKBO3b HEro mpejiMeTa-
MeTKH Ha HW)KHeW MOBepPXHOCTU cTeKa. CxeMa MpOX0yK/IeHUs MMyuKa Jyuel uepes
MJIaCTUHKY MOKa3aHa Ha PUCYHKe.

|
IERANNZEE

Cy1ecTByeT CBSI3b MeXXJy [IeMCTBUTE/ILHOM TOIIMHOW H nccienyemMon
IUIACTMHKHY, KaXKYIL[eNCs TOIMHOU U IT0Ka3aTresieM IpeJIoOM/IeHHUs CTeK/Ia.

Y CTaHOBUTE 3Ty CBA3b MOXKHO M3 PaCCMOTPEHHUS X0/ia JTyuer OT TOUKH A yepe3
CTEK/ISTHHYIO TI/1aCTUHKY. [Ipy 3TOM nmpejiaraeTcsi, 4To I71a3 HaXOAUTCS Ha TOM
HOpPMaJI1 K IIJIOCKOCTH TUIAaCTUHKH, KOTOPasi MPOXOJUT Yepe3 TOUKy A, U IyUOK

nyueii AB cocTaBisieT C HOpMaJsbio Majbli yron 4 .

Y3Kul nyy4ok nyueid AB 1oc/ie mpeioM/IeHUs Ha TpaHulLie pasziena IByX cpef
BBIXOJUT U3 IJIACTUHKU B BO3/IYX U COCTaBJIsIeT C HOPMaJIbIO U ee TI0BePXHOCTU

YFO]I ]2 BTOT YFOJ'I CBs3dH C y1"J'[OM ]l qepe3 ITI0Ka3aTeJ/Ib HPEHOM]IEHI/IH n
sing :7
TaK: sing, P!

HabsrojaTeso Ka)KeTcsi, UTO pacCMaTpHBaeMbIH IyJOK Tyueil UCXOJUT He U3
TOUYKHU A, a U3 TOUKU A;, IPUTIOJHATOM Ha HEKOTOPYO BeICOTY AA;. PaccmaTtpuBas
TpeyroibHuku ABC u A;BC, MO>XHO HarucaTthb, 4TO

H_tg3
BC=H tgq ; BC=htgg yyy 2 t9i

HPI/IHI/IMaH BO BHMMdHHE, UTO YTIJIbI Ly 4 MaJibl, MO>KHO OTHOIIIeHHe TaHI'€HCOB

n=-—
3dMEHUTHb OTHOIIEHWEM CHMHYCOB 3THX YIJIOB, T.€. ITIOJIYUUTH BBIDA’)KEHHE! h

TakuMm oOpa3oM, U3MepUB TOIIMHY IJIACTUHKHU U KaXKyIytocs ToauHy (h= h;-
h;) MO>KHO HalTK MoOKa3aTe/b NPeIOM/IeHUs CTeK/Ia.



OnucaHue yCTAaHOBKH BUPTYa/IbHOM J1IaD0paTopHOM padoThI.

OnpeAeAeHHE NOKA3ATEAS NPEAOMAEHHA
NP1 NOMOLLKW MUKPOCKONG

Marepraasl
NopameTpsl YCTOHOBKK ek
H={ 5 [ i
= PYBHH
h=| 718 |+ uw _ GAMTS

A4

JKcrepyMeHTa/IbHast
yCTaHOBKa
rpe/icTaB/ieHa Ha
pucyHke. B ieBom
HIDKHEM YTJTy
ripe/icTaBJieHa MaHe/Tb
«T1apaMeTpoB
TJIaCTUHBI», B KOTOPOH
MO>XXHO MEHSITh
3HaueHue H u h. TIpaBee
HaXO/IUTCS TlaHe b
BbIOOpa Marepuana
TJIaCTUHKY, HaM
TOHaI00MTCSl MaTepuarl
TOJIKO CTeKJ0. B
KpailiHeM JIeBOM YTJy

HaXOZAUTCsI OKOILIKO TIOKa3bIBatolliee TO. YTO OyJeT BUJHO B MUKPOCKOTI MPU
M3MeHeHHe MapaMeTpPOB YCTAaHOBKU. A UMEHHO KPaCHbIM U CUHUM KPecCT.

I/ICHOJ'H:BYH npeacTaB/JI€HHYIO YCTaHOBKY, JOCTHUI'dA€TCS LieJIb MOCTaB/€HHOM

nabopaToOpHOM pabOThI

I1nan BbINO/IHEeHUs 3d/ldHHUA:

1. [Tepeiiaute mo cchlike https://www.youtube.com/watch?v=wyi80afJXSY u

IMPpOCMOTPUTE BUAEO0YPOK KOTOpI:Iﬁ ITOSACHUT, KaKHM O6p830M MpOBOAUTCHA

naboparopHasi paboTa B peasibHbIX YC/IOBHSIX.

2. lepeiiaute no ccbinke http://mediadidaktika.ru/mod/page/view.php?id=393

Y BBITIOJTHSIHTE 10OC/1e/I0BaTe/IbHOCTh JeMCTBUN OMMCAHHBIX HIDKE.

Sa,anHe 1. OnpeaeﬂeHue nokasameJsiAa npejaomaeHus cmekid.

1. 3anycTuTe BUPTYyaabHbIA CTEH.

2. BeibepuTte MaTepuras CTEK/IO.

3. 3aaiiTe TO/IMHY CTEK/ISIHHOM I/1acTUHKY /1 B coOTBeTCTBMM, C BapraHTOM
COBMA/IAIOIIEM C MOCaeiHeN LU(POL 10 CIUCKY TPYIIbl, OH HAXOAUTCS B KOHIIE

JIOKyMEeHTa.

4. Onpefie/IUTh KXKYIYIHOCS TOMIIUHY h CTeK/STHHOM TilacTUHKU. [Tepemelrjas

YKa3aTe/ib = 00 IMOJIyUeHHA UEeTKOIro CMHEro KpeCTa B OKOIIIKe, 3dHECHUTE

roka3saHue B Tabmiy 1 — 3to 6yzert h;.



5. YcraHoBuTe Ha 10 MM BepXHUI MOKa3aTesb h, ¥ U3MeHsiiTe, epemelriast

yKasaresb -~ [0 TIOSIBJIeHUs UeTKOT0 KPaCHOTO KpecTa. 3arvIlnTe MoKa3aHus
WHMKaTopa h,,

6. IToBTOpMTE OIBIT C APYTUMU 3HaUeHUsIMU H.

No Marepuan | H, mm| hy,Mmm | hyymm | £2=2- 4  |n ne |An |,
n/n MM %
1
2
3
4
5

TabmuuHbIe 3HaUeHUs TT0Ka3aTesei TMpejJIoM/IeHNd HEKOTOPBIX TBEPAbIX TEJT

Ne ri/mt Marepuan n

1 Py6un 1,76
2 Anmas 2,42
3 CrekJio 1,5
4 Jlen 1,31
5 Cmrona 1,58

7. ClenaiiTe BBIBO/I.

KoHTpo/IbHBIE BOIIPOCHI:

1. Kak cBs13aHbI [10Ka3areJib [pejioM/IeHUsI Cpebl U
CKOPOCTb pacnpoCTpaHeHUs CBeTa B Hel?

2. Haueptute X0/ nyuer B MUKPOCKOIIE.

3. YTo Takoe abCOMIOTHBIN MTOKa3aTesTb MPeIOMJIeHUS
cpefbl? UTO OH XapakTepu3yeT, OT Yero OH 3aBUCHUT?

4. 3aBUCHUT /11 aOCOMIOTHBIN TTOKa3aTeslb BelljeCcTBa OT TOro,
KaKUM CBeTOM ero 06/1yuaroT? Ecii 3aBUCHT TO Kak?

5. OOBbsicHUTE 17151 Uero Ha/lo U3MepsATb HaTypa/IbHYIO

Be/IMYMHY CTEK/JId.

HauanbHbie AdHHBbIE T10 BADUAHTAM K 3ddHUSM

['pymnma H, mm

1 50




55

60

65

70

75

70

80

O O N oo Ul | W| N

85

—_
)

60

KonTpompyemsie komnereniuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun oLeHKH:

— OrjeHKa «5» CTaBUTBCS, €C/TA YUAI[ANCS BBITIONHSAET paboTy B MOJTHOM 00beMe C
cobmogeHeM HeoOX0AUMON TOC/IeZloBaTe/IbHOCTH TPOBeJeHUsI OIbITOB U
W3MEpPeHHH; CaMOCTOSITeIbHOM  pallMOHA/IbHO  MOHTHPYeT  HeoOXOAMMBIe
000py/1I0BaHKHe; BCE OIBITHI IPOBOJUT B YCJIOBHUSIX M Pe)KUMaX, 00eCreurBaroxX
T0JTyueHHe TIPaBUIbHBIX Pe3y/IbTaTOB M BBIBOZIOB; COO/MIO1aeT TpeOOBaHUS MPaBUJI
0e30macHOCTH TPY/a; B OTYeTe IMPaBU/IbHO M aKKypPaTHO BBIIO/IHSET BCE 3aIlUCH,
TaOJINI[bI, PUCYHKH, UepTeXKW, TI'padUKH, BLIUKMC/IEHHS; MPAaBUIbHO BBIMIOIHSIET
aHa/in3 MOrPeIIHOCTeM.

— OreHKa «4» CTaBUTCS, €C/IA BBITIOJIHEHBI TPeOOBaHUs K OIIeHKH «5», HO ObLTH
JOTTyIIleHbl /IBa-TPH HejoueTa, He Oosee ofHOW Herpyboil OLIMOKH W OJHOTO
Hezouera.

— OreHka «3» CTaBUTCA, ecMM paboTa BBIMOJHEHAa He TIOJIHOCTBbIO, HO 00bhem
BBITIOJTHEHHOH YaCTH TaKOB, ITO3BOJIIET TIOYYHTh ITPABH/IbHbBIE Pe3y/bTaThl W
BBIBO/IBI: €CJTH B XO/Ie TTPOBE/IEHUS OIbITa ¥ U3MEPEeHHUH ObI/TH JOMYIIeHb] OITHOKH.
— OmneHkKa «2» CTaBUTCH, ec/M paboTa BBIMOJHEHA He TIOJHOCTBI0O U 00beM
BBITNIOJTHEHHOH YacTh pabOT He I03BOJIAT C/e/IaTh IPaBH/ILHBIX BBIBOZIOB: €CJIH,
OTTBITBI, U3MEPEHMS, BBIUNCIeHUS, Hab/Ti01eHsT TIPOU3BOUINCH HEPaBUILHO.

Tema 5.2. BosiHOBOe CBOMCTBO CBeTa

Y crabiii onpoc (YO)



. Uto Ha3bIBaroT uHTepdepeHiyeli cBeTa?

. Kakue BO/IHBI Ha3bIBatOT KOTePEHTHBIMU?

. ChopmynupyiiTe yc/ioBrMe MaKCUMYMOB U MUHUMYMOB HHTepGhepeHI1H.
. UTO Takoe ONTUYeCKUW ¥ TeOMeTPUYeCKUM MyTh CBeTa?

. Kak 0ObsSICHUTB 1[BeTa TOHKUX TJIEHOK?

. UTo Takoe npocBeT/ieHHasi ONTUKA?

. Uto Ha3bIBarOT Jupakiuent ceeTa?

. I[Ipu KakuX yc/IoBUSIX OHa HabmomaeTcs?

. O6bsicHUTe AUPPAKLIUIO Ha OHOM ILe/H.

. ChopmynupyiiTe ycioBYe TJIaBHbIX MaKCUMYMOB TIpU JA(PaKLMKM Ha peLleTKe.
. UTo MoHMMarOT Mo/, pa3peliariiei CToCOOHOCTHIO AUPPAKIIMOHHON pPelleTKN?
. Kakou cBeT Ha3biBarOT ectecTBeHHbIM? [10/15ipH30BaHHBIM?

. Chopmynupyiite 3akoH bprocTepa.

. Kakwue crioco6sI 1osTyueHust TIo/ISpU30BaHHOTO CBETa BaM U3BECTHBI?

. UTo Ha3bIBalOT AuCIiepcuel cBeTa?

. Uto Takoe crniekTp?

. Kakue cy1iecTByrOT IMHWY CIIEKTPOB U3/TyUeHHs?

. Kakue BelljecTBa jatoT CIJIOLIHOM CHEKTP?

. Kakue BeljecTBa JjatoT IMHENYATHIM, 10/10CAThIN CIIEKTPHI?

. PacckaxkuTe 006 ynbTpacri0/1eTOBOM H3/TyueHUH U ero CBOMCTBAX.

. PacckakuTe 06 nH(ppakpacHOM H3/TyueHUH U ero CBOMCTBAX.

. UTOo Ha3bIBaIOT CIIeKTpaJbHBbIM aHa/IU30M?

. Urto Takoe ¢payHrodepoBbl TMHUM?

. KakoBbI prpo/a ¥ CBOMCTBA PEHTTeHOBCKHUX JTyUen?

OO UTHSA WN -
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KonTpompyemsie komnereHiuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

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.;
JIP2, JIP4, JIP23, JIP30

Kputepuu orieHKuU:

OtMmeTKa «5»

TIOJTHO PacKpbITO COZlepyKaHue MaTepuasna

YeTKO U MPaBUJILHO JIaHbl ONpe/iesieHUs] U paCKpbITO COZleprKaHuve TTOHATUM, BEPHO
VICII0J/Ib30BaHbI HAyYHbIe TePMUHEI

17151 JOKa3aTelbCTBa MCII0J/Ib30BaHbl Pa3/IMUHbIe YMEHHs], BbIBOIbI U3 HAOJTFOIeHNH,
OIBITOB

OTBET CaMOCTOSITe/TbHbIH, MCIOb30BaHbI paHee NPHOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpe/ie/IeHus TIOHATUM U UCT0/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs IOHSITUM HETOJ/THbIe, TOMYyLeHbl He3HAUUTe/IbHbIe HapYILIeHUs
T10C/Ie/JOBaTeTbHOCTU U3/10KeHUSs1, HeOO/IbIIIe HETOUYHOCTHU TIPH UCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BBIBO/IaX M 000011[eHHsIX

TipaBUIbHbIEe U YeTKHE OTBEThI Ha BOMPOCHI yTOUHSIOI[Ero XapakTepa (I0o3uLus
TTOHUMaAFOIIUI )

OtMeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHue yueOHOTro MaTepHasa, HO W3/I0’KeHO
(dparmeHTapHO, He BCerja Mocje0BaTeIbHO

orpe/ie/ieHUs] TOHSITHUN HeJJOCTaTOYHO UeTKHe

He UCIT0/Tb30BaHbl B KaUeCTBe J0Ka3aTebCTBA BHIBO/ILI M 000011IeHNs 13
HabJTI0/IeHNH, JOTTYIIeHbI OIITMOKY TTPU UX U3/I0KEeHUH

JOTTyIIIeHbI OITMOKKY ¥ HETOUHOCTH B MUCTI0/Tb30BaHWH HAYUHON TePMUHOJIOTHH,
orpe/ie/ieHVe MOHITUI

TIpaBU/IbHbIE U YETKHE OTBEThI HA BOIIPOCHI HABOASILIET0 U KOHKPETU3UPYIOLLEro
xapakTepa (To3ulysi KpUTUK)

OtmeTKa «2»

OCHOBHOE COjiep>KaHue yueOHOTro MaTepuasia He PacKphITO

He JlaHbl OTBEThI Ha BOMPOCHI HABO/IAILIEr0 M KOHKPETU3HPYHOLlero XapakTepa
JOMYIIeHbI FPyObIe OIMOKHU B OMpe/je/IeHUH TIOHATUM, TIPH UCTI0/Ib30BaHUH
TePMUHOJIOTUM.



JIabopaTopHbIe padoThI

MHCTPYKIMOHHAA KapTa K JlabopaTopHoii padote Ne 14

Tema 3aHATHA: W3MePeHUe [IJTUHBI CBETOBOW BOJTHBI C MOMOILIbIO AU PaKLIMOHHOM
PeIIeTKH.

Ienb 3aHATHSA: U3MEPUTH [IJTMHY CBETOBOW BOJIHBI C TMOMOIbI0 AUGMPaKIIMOHHOU
peIeTKHU.

Ilepesy Haua/ioM 3aHATHA HeO0XO0JUMMO 3HATh: UTO TaKoe [/IMHA CBETOBOM
BOJIHBI, OTipe/iesieHre TU(PPaKIIMOHHOM pellleTKU U MPUHLIUII ee [eNCTBUSI.

IToc/ie oKOHUAHHUS 3aHATHA HEOGXOAI/IMO YMeETb: OIpeaesisiadTb AJINHY CBeTOBOM
BOJIHBI C ITOMOIIIBIO ,Z[H(l)p&KLIHOHHOfI PEIETKH.

OOopyaoBaHue: KoMIbioTep, VIHTepHeT, MHCTPYKI[MOHHAS KapTa.

CopepxaHue U TeopHusl.

OudpakioHHasi pelieTKa MpezCcTaB/iseT co00M COBOKYITHOCTh OOJIBIIIOTO YMC/ia
OueHb  Y3KUX [apaj/ule/ibHbIX  1efied,  pa3fe/eHHbIX  Henpo3pavyHbIMU
npoMexxyTkamu. OOlijasi MmMpWHA I1[eld W HeNpo3pauHOro IPOMeXKyTKa
Ha3bIBaeTCsl Mepuo/IoM pellleTKA. Hampumep, eciv Ha AUQPPAKIMOHHOW pellleTKe
nmeetcs 100 wtpuxoB Ha 1 MM, TO nepuof AudpakKUMOHHOM pereTku < =0,01
MM.

Ha pucyHKe TipeficTaB/ieHa cxeMa Xo/ia jydeid uepe3 peiietky. JIyuu, poxogsiiue
yepe3 peIIeTKy TepreHUKY/IIpHO ee TUIOCKOCTH, TOMaJaloT B 3pauvyok
HaOmomaresnss © 00pa3yloT Ha ceTyaTKe Ta3a 0ObIYHOe M300pa’keHre MCTOUHHKA
cBeta. Jlyuu, orubaromque Kpas Ieseid pelieTKM WMEeIT HEKOTOPYI0 Pa3HOCTh
X0/la, 3aBUCAIIYI0 OT yrJa ¢ . Ec/u 3Ta pa3HOCTh TPOIOpPLMOHA/IbHA 4. , T/le & -
1[eJI0e UMCJI0, TO KaXKJas Takas rapa Jjiydeli oOpa3yeT Ha ceTyaTKe M300pakeHHe
HCTOYHMKA, [IBET KOTOPOTO OTpe/ie/isieTCsl COOTBETCTBYIOIIEH /I/TMHON BOJIHBI » .

C MOTpSI CKBO3b pelIeTKY Ha MWCTOYHUK
Y CBera, HabsroaTens, KpoMme 3TOrO
HMCTOYHUKA, BUJIUT pacrioyio’KeHHbIe
CUMMETPUYHO TI0 00e CTOpPOHbI OT HEro
nudpakLMOHHBIe CrieKTphl. bivykalinas napa
cnekTpoB (1-ro mopsifka) COOTBETCTBYET
A pa3HOCTM  XOJa  Jiyuyelh, PpaBHOU » JJis
COOTBETCTBYHOLIEr0 TOHA. bosee ypaneHHas
v ¢ y Tapa CIIeKTPOB (2-ro TOpsi/IKa)
COOTBETCTBYeT  pasHOCTHM  XOJa  Jyueu
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BHelHuW BU/J| YCTaHOBKH, [I7Isl OTIpe/iesieHus] IJIMHbI CBETOBOW BOJIHBI M300pakeH
Ha puc. 2.



OCBeII[aeTCst

37IEKTPUYECKOU  JIaMITOUYKOMU,

Ha ontuueckoii cKaMbe MOXXeT rnepeaBuraTbCd

 TU1acTWHA, B KOTOPOM TMpope3aHa ILjefib
npsiMmosiiHeiHOW  (opmbl.  [log — 1miesibio
yKpervieHa IIKaja C JeneHusiMu. lllenb

MeXAYy JIaMIIOYKOM U  1le/Iblo

BCTaB/IIeTCSI MOHOXPOMAaTUUeCKUil CBeTOPWIbTp. B Apyrom KoHile ONMTHYeCcKOu

CKaMbU yKpeIuUieH JepxkaTesb P,

B KOTOpbIN BCTaB/sieTcss AudpaklMOHHas

perietka. ECIM CMOTpeTh Ha OCBelL|eHHYIO MOHOXPOMAaTHUeCKMM CBEeTOM ILie/lb
uepes MQpPaKIMOHHYIO peleTKy, To Kpome 1mend AZmo 6Gokam BUAHBI
CUMMeTpHYHbIe u306paxeHus ee. Kaxioe 60KoBoe JudpakLMOHHOe U300pakeHne
CMeIleHO B CTOPOHY Ha BelIMUnHy 24 =574 =5

Ha puc.2 n3o6pakeHbl yum, oOpa3yroirue n3obpakeHHbIe I1e/T1, 0UeBUHO:
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OnpepeneHve ANWHLI CBETOBOW BOSHbI
C MOMOLLbLI0 ANGPaKLMOHHON peLleTKN

O nucanue
YCTaHOBKH
BUPTYya/IbHOM
/abopaTopHOM
pPadoTHhI.
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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
peLleTKY.

1. 3anyCTUTh BUPTYa/IbHBIM CTEH/I.

2. IlomecTuTe 1IKa/My Ha pacCTOSTHUE Kor MvdpakiMoHHOM peleTKU. Bo3bmuTe
T0C/IejoBaTe/IbHO 3HaueHus R, B COOTBeTCTBUH, C BApUAHTOM COBNAZAOILEM C
nocsiefHel PO MO CIUCKY TPYIIIbI, OH HAXOAUTCS B KOHLIE IOKYMEHTa,

3. BribepuTte cBeTOGUALTP HAUMHASL C KPACHOTO, U T10 LIIKase IIUTKa,
paccMaTpuBaeMOU yepes pelleTKy, OIpe/ie/IMTe PACCTOsIHUE OT LLe/u [10
Hab/roraeMoit mMHKY 1-To nopsijka (paccTosiHie S ).

4. Pe3ynbTaThl M3MepeHuii 3aHecuTe B Tabmiy 1.

5. Te ke u3mMepeHUs IpoOBeJUTe AJ1s1 JIyUer APYyroro LBeTa.

Sa
(v A =—— v
6. Onpenienvre AJIMHY CBETOBOM BOJIHBI Rk 171 BCEX LIBETOB JIyueU U 3aHeCuTe

B Tab/THILy.

[Topsmok| PaccTosiHue OT pelieTku 0 Paccrosinue ot [nvHa cBeTOBOM
R rpopesu BOJTHBI
e — LIKanbl L1, M pop ,
LIKaJIbl 10 IMHUU S x,107 M
CIieKTpa 5
, 10 M
ik

KIO| X|3|T'|C| @ K|O|X]|3|I'|C| P




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 JAdHHBbIE I10 BAPpUdHTaM K 3dJdHUSAM

I'pynmna R, cm
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Koutponupyemsie kommereHumu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;

JIP2, JIP4, JIP23, JIP30

Kputepuu ouieHku:



— OrjeHKa «5» CTaBUTBCS, €C/TA YUAI[ANCS BBITIONHSET paboTy B MOTHOM 00beMe C
cobmogeHeM HeoOX0AUMOIM TOC/e[0BaTe/IbHOCTH TIPOBEJEHUST OIBITOB U
W3MepeHW;  CaMOCTOSTe/IbHOM  pallMOHa/IbHO  MOHTHUPYeT  HeoOXOAUMbIe
obopy/loBaHKe; BCe OIBITHI IPOBOJUT B YCJIOBHUSX M PeKUMaX, 00eCcTieurBarorxX
TI0JTyueHHe TIPaBWILHBIX Pe3y/IbTaTOB M BBIBOZIOB; COO/MIO/IaeT TpeOOBaHUS TIPaBU/I
0e30I1acHOCTH TPY/la; B OTUETe MPaBUIBHO U aKKypaTHO BBITTO/IHSET BCE 3allUCH,
TaOJIUI[bI, PUCYHKH, UEpTEXU, TpadyKW, BLIUMC/IEHHS; MPaBUIBHO BBITIOTHSET
aHaJIU3 TIOrPEITHOCTEN.

— OreHKa «4» CTaBUTCS, €C/IA BBITIOJIHEHBI TpeOOBaHUs K OLIeHKH «5», HO ObLTH
JIOTYII[eHbI BA-TPHM HejoueTa, He Oosiee OfHOM HerpyOOd OIIMOKKA U OZHOTO
HezloyeTa.

— OreHka «3» CTaBUTCA, ecu paboTa BBIMO/THEHAa He TIOJIHOCTBbIO, HO 00BbemM
BBITIOJTHEHHON YaCTW TaKOB, TI03BOJIIET TIOYUYWTh TIPABW/IbHbIE DPe3y/bTaThl U
BBIBO/IbI: €C/TH B XO/Ie TIPOBe/IeHUs OTbITa ¥ U3MePeHU ObL/TH JOMYIIeHb] OIIHOKH.
— OrmeHka «2» CTaBUTCS, ec/d paboTa BBIMOJHEHAa He TIOJHOCTBI0O U 00beM
BBITIOJTHEHHON YacTh pabOT He TI03BOJIAT CJe/iaTh TMPaBHU/IbHBIX BBIBOZIOB: €C/IH,
OTTbITHI, U3MEPEHUs], BEIUKC/IeHNs], Ha0JTI0IeHHS TIPOM3BOAMIHCH HEIPaBU/IBHO.

JIabopaTopHbIe padoThI
JIaGopaTopHas padora Ne 15

Ilesb padoThI: C TOMOIIBI0 HEO6X0AUMOTO 000pYI0BaHUS HAOIIOAATH CIIIOITHOM
CTeKTp, HEOHOBBIW, Te/IMEBbIN WU BOAOPOHBIM.

OOopyaoBaHue: TIPOEKLIMOHHBIN afrapaT, ClieKTpabHble TPyOKU C BOAOPOJOM,
HEOHOM WJIY Te/iieM, BbICOKOBOJIbTHBIN MHAYKTOP, UCTOYHUK MUTAHUSI.

X0 PABOTbI:

YcTpoucTBo aByXTpyoOHOro
cneKTpockona

1. Oxvasap.

ted

. 3purenpHan TpyOa.

. O0BeKTIB.

(7Y

4. IIpmimva.

LA

i HD.’I.’[[[.\IEI.TO[J :

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 Sy
[ L] 1 1

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 06pasom, Mbl BBIACHWIK, YTO HarpeToe A0 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

Cnexmp 2enus: ranyGoi, 3eneHbid, MenThli, KpacHbIiA.
HawGonee ApKoii ABNAETCA MENTaA NUHWA,

400 450 500 550 600 700

HCOIH

KPHIITOH




Mbl BUAUM MHOXECTBO LUBETHbIX NIMHUIA, pa3geneHHbIX
LWMPOKUMMU TEMHBLIMMW NMOMIOCaMU.

Hanuuune nuHelyaToro cnekTpa o3Hadaert, 4YTo
BeLLEeCTBO U3Nly4yaeT CBET TONIbKO BNo/sHe
onpepgeneHHoi ANUHbI BOMHbI.

OcHOBbIBafiCb Ha HalWeM ONbiTe, Mbl MOXXEM cAenatb
BbIBOJ, UTO NIMHEYaTbIe CNEKTPbI 4al0T BCe BellecTBa
B raaooﬁpa:suom arToMapHOM COCTOAHWUU. B 3TOM
cny4yae CBeT U3ny4akT aToOMbl, KOTOpPLIE NPakKTUYECKU
He B3auMOAelCTBYIOT APYr C APYroMm.

WN3onupoBaHHble aTOMbl U3/Ty4aloT CTPOTro

onpegeneHHble A/IMHbI BOJIH.

HenpepoiBHBIA
CNEKTP M3NY4eHHA
60-BaTHOW NaMnkl
HaKanMEaHWA
(eepxy) n
NOAOCaThLIA CNEeKTP
H3ny4YeHuAa 11-saTHOR
KOMNAaKTHOR
NOMHUHECWWEHTHO R

namnel (BHW3Y)
Dewesan

aveprocbeperawwla
A NOMHAHECUEHTHaA
naMmna

CnekTp
CBETOOMWOOHOW
naMmnel NOYTH
CNAOLWHOMW, XOTA BCTh
HebonewWoW npoBan

Kontponupyemsie kommerenumu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-TL.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKu:

— OrjeHKa «5» CTAaBUTBLCS, €C/IN YUaIlUACS BBIMNOIHSIeT PaboTy B IOJIHOM 00beMe C
cobmogeHeM HeoOX0AUMOIN TOC/e[0BaTe/IbHOCTH TIPOBEJEHUST OIBITOB U
WU3MEPeHUH;  CaMOCTOSITe/IbHOW  paljMOHA/IbLHO  MOHTHUPYeT  HeoOXOAuMbIe
000py/I0BaH1e; BCe OMBIThI MPOBOJUT B YCJIOBUSX U PEXKUMaX, 00eCreurnBaroimx



ToJTyueHue TIPaBUWIbHBIX Pe3y/IbTaTOB U BBIBOZIOB; COO/MIOIaeT TpeOOBaHUS TIPAaBUI
6e30macHOCTU TPYZQ; B OTYeTe MPABWIHHO M aKKYPAaTHO BBITIOJHSIET BCe 3allvCHy,
Tab/ULIbI, PUCYHKH, YepTeXd, TrpaUKy, BLIUMC/IEHUS; TPaBUILHO BbITIOIHSET
aHa/In3 MOTPelHOCTeN.
— OreHKa «4» CTaBUTCsl, €C/IA BBITIOJIHEHBI TpeOOBaHUS K OLIEHKU «5», HO ObLIU
JIOTTyIIleHbl /IBa-TPH HejoueTa, He Oosee ofHOW Herpyboi ONIMOKH W OJHOTO
HezloyeTa.
— OueHka «3» CTaBUTCsA, ecau paboTa BBITIOJIHEHA He TOJIHOCTBbIO, HO 00bemM
BBITIOJTHEHHON YaCTW TaKOB, T03BOJIieT TMOAYUYUTh TpPaBWIbHbIE pe3y/bTaThl U
BBIBO/IbI: €C/TU B XO/Ie TIPOBe/IeHUsI OTbITa ¥ U3MepeHU ObL/TN JOMyIeHbl OLINOKY.
OreHKa «2» CTaBUTCS, ecqu paboTa BBIMO/THEHA He TIOJHOCTBIO U 00beM
BBITIOJTHEHHON YacTh paboT He TI03BOJIAT CJe/iaTh TMPaBU/IbHBIX BBIBOZOB: €C/IH,
OTIbITHI, U3MePEeHHs], BEIUKC/IeHNs], Ha0/Ir0/[eHus TIPOM3BOANINCH HEPaBU/IBHO.

Tema 5.3. CnierjuajibHasi TeOpHsi OTHOCUTE/TbHOCTH
Y crabiii onipoc (YO)

. ChopmynupytiTe 3akoH bprocTepa.

. Kakue criocobsl rosiyueHust moJiipu30BaHHOTO CBeTa BaM U3BeCTHbI?

. UTo Ha3bIBalOT AUCIIepCUen CBeTa’?

. UTo Takoe criekTp?

. Kakue Cyl[eCTBYIOT JIMHUU CIIEKTPOB U3/1yUYeHUs?

. Kakue BemecTBa arOT CIIJIOLIHOM CITEKTP?

. Kakue BenjecTBa at0T TMHENYATBIN, MOJIOCAThIN CIIEKTPbI?

. PacckaxkuTe 06 y/ibTpadr0/1eTOBOM U3/TyueHUU U ero CBOMCTBaXx.
. Pacckakute 06 nHbpaKpacHOM U3/TyUeHUH U er0 CBONCTBAX.

10. YTo Ha3bIBaIOT CIIeKTPa/JbHbIM aHA/IU30M?

11. Yto Takoe ¢ppayHropepoBbl TMHUM?

12. KakoBbI Iprpo/ia ¥ CBOMCTBA PEHTT@HOBCKUX JTyuei?

LooNYTUTLRA WN =

KonTpompyemsie komnereHruu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKu:

OtMeTKa «5»

TIOJTHO PacCKpbITO COZlepyKaHue MaTepuasna

YEeTKO Y TIPaBWIbHO [JaHbl OMpe/ieJIeHUsI U PACKPBITO COJiep>KaHue TIOHSATUM, BEPHO
WCI10J/Ib30BaHbl HAYYHbIE TEPMUHBI

QU1 0Ka3aTeIbCTBA MCI0/Ib30BaHbl pa3/iMuHble YMeHUsl, BIBOAbI U3 HabOJTI0jeHUi,
OMBITOB

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

OTtmeTKa «4»
PacKpbITO OCHOBHOE CO/iepKaHue MaTtepuasa



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.

TecrupoBanue (T)
I BapuaHnT.

1. YUto Takoe cBeT?
a) 3TO W3/TyueHue, paCTipOCTPAHSIONeeCs OT TFOObIX HarPeThIX TeJl;
0) 9TO U3NyUeHWe, BOCTIPUHUMAEMOe I'J1a30M, T.e. BUZUMOe HU3TyUueHHe.

2. B yem cocToUT 3HaUeHHe CBeTa B Halllel KU3HU?

a) o/, IelCTBHEM CBeTa U Telljla Ha 3eMJie BO3HHUK/IA >KU3Hb;

0) cBeT — CpeZiCTBO BUIEHMS;

B) CBET — Ba’KHeMlIllee CPe/ICTBO TT03HAHUS TIPUPO/bI;

') CBET — aKTUBHBINA YUaCTHUK pa3/MUHbIX (DU3NUECKUX SIBIEHUM;
1) lleATeJIbHOCTh Ye/loBeKa 3aBUCHMMa OT CBeTa.

3. Kakue KpyrHbie HayUHble OTKPBITUSI 00s13aHbI CBETY?
a) OTKPBITHE 3aKOHOB [IBW)KEHUS TJIaHET;



0) OTKpBITHE CTPOEHUS K/IeTKH >KUBbIX OpPraHU3MOB,
B) orpejiejieHUe CTPYKTYDPbl METa/I/IOB;
T) oripejieieHre XUMUUeckoro coctaBa CoJiHIla U APYruX HebeCHbBIX Tel.

4. l'eoMeTpUUECKOM ONTUKOM Ha3bIBAeTCS Pa3/iesl ONTHKH, B KOTOPOM. ..

a) M3yYaroTCs 3aKOHBI PACITPOCTPaHEHMs B ITPO3PAayuHbIX CpeZiaX CBETOBOW YHEPTUH
Ha OCHOBe TIpe/ICTaB/IeHHsI O CBETOBOM JIyue;

6) r1yboKO paccMaTpPUBAIOTCSI CBOMCTBA CBeTa U ero B3aUMO/IeNCTBIE C
BEIIIeCTBOM.

5. OCHOBOTIOJIO’KHUKOM KOPITyCKY/IIDHOW TeOPHH CBeTa ObLI. ..
a) Pemep;

0) HeroTOH;

B) MakcBess;

r) ApUCTOTe/Ib;

n) T'rovreHc.

6. [IBOMICTBEHHOCTb CBOUCTB (KOPMYCKY/ISIPHO-BOJIHOBOU Jlyasiu3M) MPUCYIIA. ..
a) TOJIKO CBeTY;

0) TOJIbKO MUKPOCKOITMUECKUM TeJIaM;

B) Mo0Ooi (hopme MaTepum.

7. KTO BriepBble onpeziesina CKOpOCTh CBeTa?
a) Malike/ibCOH;

0) Nanmunet;

B) Pemep;

r) ®uszo.

8. UeM 00bsICHS/ICS yCIIeX aCTPOHOMHUYECKOT0 MeTo/la U3MepeHHsi CKOPOCTH Tesa’?
a) newxkeHreM HOnurepa Bokpyr CosHL@a;

0) mpoxoArMbie CBETOM PaCCTOSTHUS ObUIM OUeHb BeJUKY;

B) TeM, UTO CBeT JitoOble pacCTOSIHUS TIPe0/ioieBaeT MIHOBEHHO.

9. B ueM CyLIHOCTb MeTO/ia oripe/iesieHrsi CKOPOCTH CBeTa B OrbITe Pu3o?
a) U1 U3MepeHrs BpeMeHH! PaclipoCTPaHeHUsI CBeTa MCII0Ib30BalOCh
BpalljarolIleecs: 3epKaso;

0) A/ ©3MepeHUs] BpeMeHH PaclipoCTPaHeH sl CBeTa MCTI0Ib30BasICs
“IpepbIBaTe/b” — Bpallaroieecs: 3ybuaToe Komeco.

10. Yto Ha3bIBaeTCs CBETOBBIM JTyUOM?

a) reOMeTpUUYeCKoe MeCTO TOYEeK, UMEIOLINX OJWHAKOBbIe (Da3bl B MOMEHT
BpEMEHU;

0) nuHYs, yKasbIBatolllasi HarpaB/ieHWe PacrpoCTpaHeHUs! CBeTOBOM SHePruy;
B) BooOpaykaemasi JIMHUSI, MapasiiesibHasi POHTY pacripoCcTpaHeHHsl CBeTOBOM
BOJIHBI.



11. Tenb, oTOpoliieHHast peAMETOM, OCBeIT[eHHbIM MPOTSPKEHHBIM UCTOUHHUKOM. . .
a) IMeeT pe3KHe ouepTaHus, MOA00HbIe OUepPTaHUsAM TTpeIMeTa;
0) oKpy’KeHa TO0JIyTeHbIO.

12. Ecnu nyd riepexouT U3 ONTUYeCKU MeHee TIJIOTHOM Cpe/ibl B ONITUYeCcKH OoJiee
MJIOTHYIO, TO. ..

a) yroJ nazieHusi 0oJibliie yriia mpeioM/IeHus;

6) yros najieHvsi MeHbllle yTJjia MpeioM/IeHuUs;

B) YroJ1 NaJileHusi paBeH YTy MpeoMJIeHusI.

13. Tlouemy yu cBeTa npu nepexoje U3 OJHOM CpeZibl B IPYTYIO NPeJIOMJISIeTCS?
a) U3MEeHsIeTCsI CKOPOCTb CBeTa B Cpe/Je;
0) u3MeHsIeTCS HarpaB/ieHHe CBETOBOTO MyyYKa.

14. B KakoM cjiyyae yroJi rajieHusi paBeH yri1y [pejoM/IeHus?
a) ecyiv yroj nazieHus 6,m30k K 90 rpagycam;

0) ecsu yrou najieHust paBeH HYJIIO;

B) €C/IM CKOPOCTH CBeTa B IBYX Cpe/laX PABHbI.

15. Onpepiensist rmybuHy BojoeMa “Ha T71a3”...

a) Mbl TOYHO OTIpejiesisieM TyOuHy;

0) AHO KaXKeTcsl HaM TTybke;

B) /IHO Ka)keTCsl BCer/ia Oymike K Ham, T.e. MeJTbye.

16. C kakoli (hr3nuecKoi XapaKTepUCTUKOM CBsI3aHO pa3/ivuue B IjBeTe?
a) C IJINHOM BOJIHBI;

0) C IHTEHCUBHOCTBIO CBETA;

B) C TIOKa3aTesieM MpeioM/IeHUs1 Cpeibl;

') C UaCTOTOM.

17. OT 4yero He 3aBUCUT TIOKa3aTe/ib TpeiOM/IEHHs BeljecTBa?
a) OT CBOMCTBA BeleCTBa;

0) OT J/TMHBI BOJTHBI,

B) OT YaCTOThI;

T) OT yr/ia IpeoM/IeHUS;

[1) OT CKOPOCTH CBeTa.

18. TIpegmeT KaxkeTcst HaM OeJTbIM, eCJ/Td OH...
a) YaCTUYHO OTpa’kaeT BCe JIyUH;

6) YaCTUUHO TIOTJIOIaeT BCe JIyUu;

B) OJIMHAKOBO OTpPa’kaeT BCe JIyUH;

') OAVUHAKOBO MOIJIOLIAeT BCE JIyYH.



19. B ueM 3akntouaeTcs siBjieHWe UHTep(epeHLIuU CBeTa?
a) B YCWIEHUHM OJJHOTO CBETOBOI0 MyUKa JAPYTUM;

0) B mosyueHuu criekTpa 6esioro cBeTa;

B) B Oru0aHNY CBETOM IPENSTCTBUM;

T') B HAaJIO)KEHUU CBETOBBIX BOJIH.

20. B ueMm 3ak/r0yaeTcs IpoOCBeT/IeHHe OITUKU?

a) B YBeJIMYEHUU BXO/JHOTO 3paykKa ONTUYECKOW CUCTEMBI;

0) B yMeHbILIEHUU OTPa’KeHUsI CBeTa OT TTIOBEPXHOCTH ONTUUECKOTO CTeKa;+
B) B UHTep(epeHLIY CBeTa Ha TIOBEPXHOCTH ONTUYECKOTO CTEK/Ia;

I') B [TOBBILIEHUU [IPO3PAYHOCTH ONITUYECKOr0 CTeK/1a;

1) B IPUMEHEeHUH CBeTO(UIbTPOB.

II BapuaHT.

1. Bribepure BepHbIii 0TBeT. Eciu hoKycHOe pacCcTOsiHUe OJJHOM JIMH3bI [/TUHHEe,
yeM PYToi, TO KakKasi U3 HUX JacT OoJibiliee yBeMueHue?

a) JnuHHOOKYyCHas

6) KopoTkodokycHas

B) OGe faZlyT OZHO U TO »Ke yBeJrdyeHre

2. OTMeTbTe, KaKasl U3 JIMH3, KOTOpble UMel0T (hOKyCHbIe paccTosiHus 15 cM, 20 cm
1 25 cM, obasaeT HaubOoIbIIeH ONTHYECKOW CUJTON?

a) CF=15cm
6) CF=20cm
B)CF=25cm

3. Beibepure hopmyiy, o KOTOPOM paCCUNUTHIBAIOT ONTHUECKYIO CHY JIMH3bI:
a)v=1/T

6)D = 1/F

B) R=U/I

r)q=Qm

4. B KaKux eJUHULIAX U3MEPSIOT ONITUUECKYH CU/TY JIUH3bI?
a) Omax

6) BosbTax

B) Kanopusix

r) JuonTtpusx

5. HalifjuTe ornthueckue CUJIbI JIMH3, (DOKYCHbIE PaCCTOSHUS KOTOPbIX 25 cm U1 50
CM.

a) 0,04 arrp u 0,02 gnTp

6) 4 anTp u 2 ANTP

B) 1 AnTp U 2 ANTP

r) 4 antp u 1 anTp



6. OrnThuecKye CUJIbI IMH3 paBHbI 5 ANTP U 8 AnTp. KakoBbl UX POKyCHbIe
pacCTosAHUA?

a)2mu l,25m

06)20cm u 12,5 cm

B)2cmu 1,25 cMm

r)20mu 12,5m

7. J1n1st TOro 4TOOBI OTPayKeHHBIM JIyd COCTaBJIS C MaaromuM yrosa 40°, yron
TrafieHyst CBeTOBOTO Jiyua /I0JKeH ObITh CliefAyIOIUM:

a) 20°

6) 50°

B) 40°

r) 25°

8. Onpesenute, KakuM Oy1eT OTHOCUTe/TbHBIN MOKa3aTeb Tpe/IoM/IeHus ABYX
cpef, ecv yroJi rnageHus paseH 60°, a yros Mexxay OTpa)keHHbIM U
TIpeJ/IOMJIEHHBIM JTydamu paBeH 90°7?

a) 1,5

6) v2

B) v3

r) 1,2

9. BribepuTe, KakuM OyzieT 1oKa3aTesb IMPeIOMIeHUs BTOPO# Cpefibl
OTHOCHUTE/HLHO TepBOH, ec/iv NP Mepexo/ie CBeTa U3 MepBoi Cpefibl BO BTOPYIO
yroJi TipesioMsieHust paBeH 30°, a yroJi mafieHus B 2 pa3a Oosbiie?

a) 1/v3

0) v2

B) 1,5

r)v3

10. BeisicHuTe, uemy OyzieT paBeH yroJ Ma/ieHus TPy Tiepexo/ie CBeTOBOrO Jiyua B
OTTHYEeCKH MeHee TIJIOTHYIO Cpefly U3 ONTUUeCcKOo Oosiee TIOTHOM?

a) YroJi rnajieHusi paBeH yrJ1y TpeIoM/IeHUsT

0) cBeT NMPOXOAUT Oe3 MpeTIoMJIeHHUS

B) yroJi mafieHus 6osbliiie yra MpeioMIeHus

T') yroJi MaJieHUsi MeHbLIIe yIJia MpeIOM/IeHNUs

11. CetoBoU Jiyu nepexouT 13 BoAbl (n = 1,5) B Bo3ayx. Kakoe 13 nprBeeHHbIX
COOTHOILIEHW UMeeT MeCTO sl yT/ia mpejioM/ieHus B, eciv yron nazieHust paBeH
B?

a) B<b

6) B>b

B) B=b

r) B>>b



12. Yron Mexzy 3epkasioMm U Majarolum jgydyoM paseH 50°. Oripegenuvre, uemy
paBeH yroJi (Tpajl.) OTpa’KeHUsl JTyyva:

a) 55

6) 70

B) 35

r) 40

13. JIun3a 370:

a) Mpo3payvyHoe Teso, uMelollee C ABYX CTOPOH TJiaZiKve TTOBePXHOCTH

6) Tesio, CTOPOHBI KOTOPOT'O OTTIOJTMPOBAHbI ¥ OKPYTJIEHBI

B) MPO3payvHOe Teji0, OrpaHWYeHHOe CTOPOHAMH, KOTOPbIe TIPeJCTaBIISIOT COO0
cheprueckure TOBepXHOCTH

r) moboe Teso C IJIaIKUMU U30THY ThIMU TIOBEPXHOCTSIMHU

14. BcnomHMTe, KOT/ZI@ JIMH3bI HAa3bIBAKOT BOTHYTBIMU, KOT/Ia — BBIMYKJ/IBIMU?

a) BorHyTelMM — Te, y KOTOPBIX Kpasi TOJILE, UeM Cepe/iiHa, BbIMYK/IbIMU — Y
KOTOPBIX Kpasi TOHbLLE, UeM CepeZiiHa

6) BorHyTbiMi — y KOTOPBIX Kpasi TOHbIIIe, YeM Cepe/IiHa, BHIMYKIbIMA — Y
KOTOPBIX Kpas TOJILe, YeM Cepe/iHa

B) BOrHyThIMU — TeJjia C MIOBEPXHOCTSIMU, 00pallleHHBIMU BHYTPb, BBIMTYK/IBIMU —
C TIOBEPXHOCTSIMU, 0OpallleHHBIMU HapyKy

15. UTo MHTEPEeCHOT0 B TOYKE HA ONTAYECKOU OCU BBIMYKJ/IOW JIMH3bI, KOTOpast
Ha3bIBaeTcs (POKycom?

a) Tem, uTo B Heli COOMPAIOTCS BCe TIPeJIOMIIsIeMble JIMH30H JTyun

6) Tem, uTo B Hell MepeceKaroOTCs TIPe/IOM/IeEHHbIe TMH30M JTYUM, HallpaB/IeHHbIe Ha
Hee TapasiyieibHO ONTUYeCKOU OCH

B) TeM, UTO B 3TOU TOUKe MepeceKaroTC sl BCe JIyUH, TIPOLLe/IIe CKBO3b CePeIUHY
JIVH3bI

r) Tem, uTO B Heli IepeceKarOTCs BCe JIyuH, MPOIIeIe CKBO3b Kpasi JIMH3bI

16. Tenb, oTOpolilleHHasK TIPeAMETOM, OCBEII[eHHBIM IMPOTSHKEHHBIM UCTOUYHUKOM. . .
a) IMeeT pe3Kue ouepTaHusi, MoA0OHbIe OuepTaHUsIM TIpe/IMeTa;
6) okpy>keHa IOy TeHbIO.

17. Ecyiv yd 11epexo/iuT U3 ONTUYeCKH MeHee TIJIOTHOM Cpefibl B ONTHYecKu bosiee
IIJIOTHYIO, TO...

a) yroJi najeHust 6osbliie yriia npeioMIeHus;

0) yros majieHrs MeHbIIIe yTJ/ia PeIOM/IeHUST;

B) YroJl a/ileHusi PaBeH yTJ1y MpeJioMJIeHHsI.

18. TloueMy Jiyu cBeTa Npu 1iepexo/ie U3 OJHOMN Cpe/ibl B IPYTYIO MPEIOMJISeTCS ?
a) M3MeHsIeTCsl CKOPOCTh CBeTa B Cpejie;
6) u3MeHsieTCsl HarpaB/ieHUe CBeTOBOTO MyyYKa.



19. B KakoMm cjiyyae yroJi rajieHusi paBeH yri1y [pejoMIeHus?
a) ecrm yron nagenus 630k K 90 rpagycam;

6) ecsiu yrou riajieHusi paBeH HYJIIO;
B) eC/TM CKOPOCTHU CBeTa B [IBYX Cpe/iaX PaBHBI.

20. Omnpepenisisi T1yOMHY BoJjoeMa “Ha rjas”...

a) Mbl TOUHO OTIpejie/isieM I1yOuHy;
0) AHO KaXkeTcsl HaM TTyOke;

B) IHO Ka)KeTCsl Bcerjja O/ike K HaM, T.e. MeJibue.

KonTpommpyemsie komnereniuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;

JIP2, JIP4, JIP23, JIP30

Kiwuu K TectramMm:

BapuaHT 1

Ne Bompoca |12 1 /1111 |1{1 111 2
0 [1]2(3(4|5|6[7 (8|90

IlpaBuabH |0 a 0|06 |ala|B|B|r|a|B|r 0

bIA OTBET

Bapuanrt 2

Ne Bompoca | 1|2 1 /111 /1 /1|11 1 1 ]2
0 [1]2/3(4|5|6[7(8]9]0

IlpaBuibH |a|a r |6 |r  B|a|0 |0 | a|a|B|B

blil OTBET ]

Kputepuu orieHku:
— «2» BbICTaB/sgeTCs 0byydaroieMycsi, eci Habpas meHee 8 6aioB;

— «3» BbICTaB/IsAETCs 0OyUaroiemycs, 3a 11-9 6anios;

— «4» BbICTaB/IsAeTCs 0Oyyaroiemycs, 3a 12-16 6asnos;
— «5» BbICTaB/IAETCS 0OyUarolemMycs, 3a 6osee 17 6asos.

Tembl 3cce (pedepaToB, JOK/Iai0B, COOOIIEHMI)

kW=

3ajaHusA 1A CaMOCTOATe/TbHOM padoThl (CP)

[BrKeHue Co CKOPOCTBIO CBeTa.

ITocTysiaTbl TEOPUU OTHOCUTETBHOCTU U CIeCTBUS U3 HUX.
MHBapraHTHOCTb MOAYJIA CKOPOCTH CBeTa B BaKyyMme.
OHeprus roKosl.

CBsI3b MacChl ¥ 3HEePryuy CBOOOIHOM YaCTHIIBI.




KonTpompyemsie komnereniuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oLeHku:

OTMeTKa «5»

TIOJTHO PaCKpbITO COJlepyKaHue MaTepuasa

YETKO U MPaBWIbHO JaHbl OTMpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TIOHITHH, BEPHO
WCI0/Ib30BaHbl HAyYHbIE TEPMUHBI

IJIsT J0Ka3aTe/IbCTBA MCI0/Ib30BaHbl pa3/IMuHble YMeHUsI, BBIBOZIbI U3 HaOJTIOeHUMH,
OIILITOB

OTBET CaMOCTOSITe/TbHBIN, UCII0/Ib30BaHbl paHee IPUOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepyKaHre MaTepuasa

B OCHOBHOM MPaBU/ILHO /IaHbI OTIpe/ie/IeHus IOHATUU U UCTI0J/Ib30BaHbl HAyUYHbIE
T€PMUHBI.

OTBET CaMOCTOSITe/IbHBIN

orpe/ie/ieHUs TIOHATHI HeTlOo/THbIe, I0IyIeHbl He3HauUUTe/IbHble HapyIleH!s]
T10C/IeJOBAaTeIbHOCTH U3/I0XKEHHSI, HeOOJIbIIIFe HETOUHOCTH TTPH HCII0/Ib30BaHUH
HayUYHBIX TEDMHUHOB WK B BBIBOZIaX U 0000ITIeHUSIX

TpaBWIbHbIE U YETKHE OTBEThI HAa BOMPOCHI yTOUHSIOI[Er0 XapakTepa (Mo3uLus
TTIOHHMMAFOIIUH)

OtMeTKa «3»

YCBOEHO OCHOBHOE COjiep)KaHre yueOHOro MaTepuasa, HO U3/10KeHO
¢bparMeHTapHO, He BCerja Mmoc/jef0BaTeIbHO

orpe/iesieHNs OHATUMA HeJOCTaTOYHO YeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe Jl0Ka3aTebCTBa BHIBO/IbI U 0000111eHNs 13
HabJTI0JeHNH, JOTyIIeHbl OIITMOKU TPU UX U3/I0KeHUU

JOTTyIIeHbI OIMOKY ¥ HETOUYHOCTH B MCTIO/Tb30BaHUHM HAYYHOW TePMHUHOJIOTHH,
onpejiesieHe MOHITUM

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOIIPOCHI HABOASILEr0 U KOHKPETU3UPYIOLLIero
xapakTepa (Mo3ULKs KPUTHK)

OtmeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JJaHbl OTBEThI HAa BONIPOChI HABOSALLIET0 U KOHKPeTU3UPYIOLL[ero Xapakrepa
JIOTTyIIIeHbI TPyOble OIIMOKY B OTIpe/ie/IeHUH ITOHSATHH, TTPU UCITO/Ib30BAHUU
TePMUHOJIOTUH.

KonTtposibHast padora Ne 5

ITo pa3peny «OnTuka»



Bapuanr 1

1.0mnpegenuTe rokasaresib [peIOM/IeHHUs] OPraHUueCcKoro CTek/ia, ec/id CKOpoCTh
cBeta B HéM 200000 kv/c. Kakoli yros nafieHus: CBeTa Ha OpraHu4yecKoe CTeKIIO,
ec/u yroJ npeaomaexus 15°?

2.Ilpegmer HaxogWTCA Ha PpacCTOSIHAM 12 CM  OT pacCevBarolled JIMH3bI,
dbokycHoe pacctosHue Kotopou 10 cM. Ha KakoM pacCTOSIHUM OT  JIMH3bI
HaXOAUTCs 300pakeHUe rpeamMeTa’?

3.Ha3oBuTe xapakTepHble uepThbl siBJAeHUs Audpakiuu cBeTa. [IpU Kakux
YCJIOBUSIX OTUETIMBO HA0JIF0/JaeTCsi 3TO siBieHue?

4.Kakoii HauOOMbIINKA TOPSIZIOK CIIeKTpa MOKHO BUJIeTh B AWGPaAKLIMOHHOM
peiétke, uMmeroier 500 IWITPpUXOB Ha 1 MM, TIpU OCBEILeHUU €€ CBEeTOM C JJTMHOU
BOJIHBI 720 HM?

Bapwuasnr 2

1.0npepenure CKOPOCTH CBeTa B IVIUL|EPMHe, eCJIM [0Ka3aTe/b MpPeOMIIeHUs
paseH 1,47.
HatizyTe yros npeioM/IeHHs CBeTa B T/IML[epUHE, eC/TU yroJl NajeHus paseH 60°.

2.0npesie/iiTe ONTUYECKYI0 CUIY pacCeMBaroIler JMH3bl, €C/Id U3BECTHO,UTO
ripeMeT,
TIOMeIEHHbIN Tiepesi Hell Ha paccrosinud 40 cM, JaéT MHUMOe H300pakeHue,
yMeHbllIeHHOe B 4 pasa.

3.Ha3oBUTe xapakTepHble UepThl sIBJieHUs] UHTepdepeHIud cBeTa. [Ipy Kakux
YCIOBUSX
OTUET/IMBO HAO/IOAAeTC s 3TO sIBJIeHUe?

4.0npegenute niepuo, JudpakLMOHHON PeIIETKH, eC/iU TIPU OCBeI|eHUH CBeTOM
C JJIMHOM BOJIHBEI 656 HM MakCMMYM BTOPOrO MOPsAKa BUEH 1o yriaoM 15°.

Bapuant 3

1.OripezieiTe yroJ NpesioMIeH st CBeTa BO Jib[y, €CJIH yroJl rajieHust pased 60°?
ITokasartens npesiomienus jibaa 1,31. KakoBa CKOpOCTh CBeTa BO JIbAY?

2.0nTryeckasi cuia cobuparoliieit TMH3bI paBHa 5 ATHp. [IpeameT moMecTuIu Ha
pacctosiHuM 60 cM OT JMH3bL. e mosiyunutcss u3oOpakeHre 3TOro TipegMeTa?
KakoBo yBesiueHue JIMH3bI?

3.00bsICHUTE, KaK U IT0UeMY ITPOUCXOAUT AU(paKiys BOTH?

4. ludpakuuonHas pemétka cogepxuT 100 mrpuxoB Ha 1 Mmm  Onipefenvre
J/IMHY BOJIHBI MOHOXPOMAaTHMYeCKOro CBeTa, TaJarollero MeprieHAUKY/IsIPHO Ha
IU(dpaKIMOHHYIO DeIIeTKy, eClM MaKCUMyM IIepBOrO TIOps/Ka BHUZAEH TMOJ,
yriaom 4°.

Bapwuanr 4

1.0mpegenmire yroa MaJeHds CBeTa Ha ajMas, ecid yroj mpesomieHus 15°.
ITokaszarens mnpesomieHuss cBeta Ay anmasa 2,42. KakoBa CKOpOCTb CBeTa B
aaMasze?

2.PaccTtosiHvie MeXxJy TMpeJMeTOM M ero Hu300pa’keHWeM 72 cM. YBenuueHue
JH3bI paBHO 3. HaliguTe (oKycHOe pacCTosiHUe JIUH3BI.



3.Moryt nu wuHTepdepupoBaTh CBETOBble BOJIHbI, UAYyI[HWe OT [ABYX
JIeKTPUUeCKUX JIaMIioueK? OTBeT MOsSICHUTe.

4.Ha judpakiMOHHYIO DelIeTKy TeprneHAUKY/ISIpHO MajlaeT CBeT C [JIMHOU
BosiHbI 500 HM. MakcuMyM BTOpOro TOpsifika HaO/IofaeTcss TMpu  yIjie
madpakipn 30°. HaiiguTe nepuos JU(PaKkLMOHHON PeIIETKMY.

Koutponupyemeie kommerenumu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKu:

- «b» cTaBUTHCS 3a pabOTY, BHITTOIHEHHYIO ITOTHOCTBIO Oe3 OIIMO0K ¥ HeI0UeTOB.

- «4» CTaBUTBHCA 3a pabOTY, BLIMOJHEHHYIO MTOJIHOCTBIO, HO MPU HA/IMUMHU B HEH He
bomnee ofHoM rpyOoi U ofHON Herpybol OmMOKKA U OAHOTO HejoueTa, He Gosee
Tpex HeJl0UeTOB.

- «3» CTaBUTBCS, €CJTU CTYAEHT MPaBUILHO BBITIOJHU He MeHee 2/3 Bceli paboThI
WIM JIOTyCTU He Oojiee ofHOM TpyOoi OIIMOKM W /IBYX HeJO4yeTOB, He Oosiee
oJiHOM Tpy0Ool M ofHOW Herpyboi ommbku, He Oosee Tpex HErpyObIX OIMIMOOK,
O/THOU Herpy0o¥ OTMOKY U TPeX HeI0UETOB, TIPU HATUUWH 4-5 HE/I0UeTOB.

- «2» CTaBUThCS, €CJIA YMC/IO OMIMOOK U HeI0UeTOB MPEBBICHIO HOPMY OLIeHKH «3»
WM TIPaBWIBLHO BBITIOJIHEHO MeHee 2/3 Bceid paboThI.

Pa3pen 6. D/1eMeHTbl KBAHTOBOM (DM3MKH
Tema 6.1. KBaHTOBasi onTuKa
Y crabi11 onipoc (YO)

. Chopmymupytite runote3y I[11aHka.

. UTo Takoe KBaHT?

. UeMy paBHa 3Heprus KBaHTa?

. UemMy paBHBI 3Heprusi, Macca, UMIyJabC (OTOHA?

. UTo Ha3bIBalOT siBJieHWeM BHelllHero ¢hoTo3¢dekTa?
. Chopmynupyiite 3akoHbl CTO/IETOBA.

. O6bsicHUTe ypaBHeHHe DiHIITeHa /1J1s1 BHeITHero (GoTto3ddekTa.
. Uto Takoe KpacHasi rpaHuiia oto3ddekra?

. Kakoii otosddekt Ha3bIBatOT MHOTO(OTOHHBIM?
10. Kakue Turmsl ¢0T03/1eMeHTOB BaM U3BECTHbI?

11. Yto Takoe KOpPMyCKYJ/IIPHO-BOJTHOBOU [lyan3M?

OO OoONAhUTHA WN -

Koutponupyemsie kommerenrmu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu ouieHku:



OtmeTKa «5»

TI0JIHO PACKPBITO COZiepKaHWe MaTepuasia

YEeTKO Y TIPaBWIbHO JlaHbl OMpe/ie/IeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BEPHO
WCI10J/Ib30BaHbI HAYYHbIE TEPMUHBI

J7Is I0Ka3aTeIbCTBa MCII0/Ib30BaHbl Pa3/IMUHble YMEHHUS, BBIBO/IbI U3 HAaO/TIOIeHUH,
OITLITOB

OTBET CAMOCTOSITe/TbHBIN, UCII0/Ib30BAaHbI paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtmeTtka «4»

PacKpbITO OCHOBHOE CO/lepyKaHre MaTepuasa

B OCHOBHOM IPaBUJ/IBLHO /IaHbI OTIpe/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 bIlie HeTOUYHOCTH TIPY MCTI0/Tb30BaHUHU
HayYHBIX TEDMHUHOB WM B BBIBOZAaX U 0000II|eHUsIX

TpaBWIbHbBIE U YETKHE OTBEThI Ha BOMPOCHI yTOUHSIOL[Er0 XapakTepa (Io3uLus
TTOHVUMAFOIIUH)

OtmeTKa «3»

YCBOEHO OCHOBHOE COjlep>KaHre yueOHOro MaTepuasa, HO U3/10KeHO
(dbparmMeHTapHO, He BCerjja Moc/jieoBaTeIbHO

onpejie/ieHUs OHSATUM HEJOCTaTOYHO YeTKHe

He HCII0JIb30BaHbI B KaueCTBe [J0Ka3aTeTbCTBa BBIBO/bI U 000011eHNs 13
HabJTI0JeHU, JOMYIIleHbl OIIMOKU MPU UX U3/I0KEeHUU

JOTyIIleHbI OIIMOKU ¥ HETOYHOCTH B MCTIO/Ib30BaHUM HAyYHON TEPMHUHOJIOTHH,
onpeziesieHde MOHSATUU

TIpaBUIbHbIE U YETKHE OTBETHI HAa BOMPOCHI HABOSAILIETO M KOHKPETU3HUPYIOLLEero
xapakTepa (Io3ULYs KPUTHK)

OTMeTKa «2»

OCHOBHOe cojiepykaHue yueOHOro MaTepuasia He pacKpbITO

He JIaHbl OTBETHI Ha BONPOCHI HABOJSILIEr0 U KOHKPETU3UPYIOILEro XapakTepa
JOTTyIIleHbI TPyOble OLIMOKY B OTIpe/ie/IeHUH TTOHSTHH, TIPU UCITO/Ib30BaHUU
TePMUHOJIOTUH.

3ajaHus /I caMoCTosATe/IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/IaZ 0B, COOOIIEHMI)

KBanTtoBasi runore3a IlnaHka.

TernioBOe U3yueHue.

Kopnycky/ispHO-BO/THOBOM Ayasn3M.

®DOTOHBHI.

['unotesa e bpolisi 0 BOMTHOBBIX CBOMCTBAX YaCTHL].

kW=



6. CooTHorieHre HeorpefeneHHocTel ["etizeHOepra.
7. JlaBiieHue CBeTa.

8. Xumunueckoe ZieliCTBHe CBeTa.

9. OmebiTel JIebeneBa u BaBuiona.

10.®oTo3dPdekT.

11.YpaBHeHue DViHIITeWHA A1 poTodrPdekTa.
12.BHewHul (GOTO3/1€KTPpUYECKU 3((DEKT.
13.BHyTpenHui1 hoTo3(PdeKT.

14.Turnbl (OTO3/1EMEHTOB.

15.T1IpumeHeHune dhoToadhdeKTa.

KonTpompyemsie komnereHiuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-11.7.;
JIP2, JTIP4, JIP23, JIP30

Kputepuu ouieHku:

OtMmeTKa «5»

TI0JIHO PACKPBITO COZeprKaHue MaTepuasa

YeTKO U MPaBWIbHO /IaHbl OMpe/iesieHUs] U paCKPbITO COZlepKaHue TTOHSITUM, BEPHO
VICII0J/Ib30BaHbl HAyYHbIe TePMUHBI

JJIsT J0Ka3aTe/IbCTBA MCI0/Ib30BaHbl pa3/IMuHble YMeHUsI, BBIBOZIbI U3 HaOJTIOjeHNH,
OTILITOB

OTBET CaMOCTOSITe/TbHBIN, UCITI0/Ib30BaHbl paHee MPUOOpeTeHHbIe 3HAHUSI.

OtMmeTKa «4»

PacKpbITO OCHOBHOE COZlepyKaHue MaTepuraia

B OCHOBHOM IIPaBUJIBLHO JIaHbI OMpe/ie/ieHus: TOHATUU U UCII0/Ib30BaHbl HayUHbIe
TE€PMUHBL.

OTBET CAMOCTOSITETbHBIN

orpezesieHUs! [IOHATUN Hell0/IHble, [OIyLeHbl He3HaUUTe/IbHble HapyLlIeHUs
TM0C/Ie/J0BaTeIbHOCTU M3/10KeHHs1, He0oJTbIle HeTOUHOCTH TPH UCTI0/Tb30BaHUU
Hay4YHbIX TEDMUHOB W/IU B BbIBOZAX U 0000111eHUsX

TIpaBU/IbHbIE U YETKHE OTBEThI Ha BOIIPOCHI YTOYHSIOLLEr0 XapakTepa (Io3uLiys
MTOHUMAIOL1I)

OtMeTKa «3»

yCBOEHO OCHOBHOE COZiep>KaHue yueOHOro MaTepuasa, HO U3/10)KeHO
¢bparMeHTapHO, He Bcerja Mnoc/jef0BaTebHO

orpe/iesieHNs OHATUN HeJOCTaTOYHO YeTKHe

He WCII0JTb30BaHbI B KaueCTBe [J0Ka3aTeTbCTBa BBIBO/BI U 000011[eHNs 13
HabJ1r0/ieHuH, JoMyleHbl OIIMOKY TIPY UX U3/10KeHU!

JIOMy1eHbl OIIMOKK U HETOYHOCTH B MCIO/Ib30BAHWK HAYYHOUN TePMHUHOJIOTHH,
onpeziesieHe OHSATHUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOIIPOCHI HABOAAILEr0 U KOHKPETU3UPYIOLLero
xapakTepa (Mo3ULs KPUTHK)



OtmeTKa «2»

OCHOBHOe€ COjiep>KaHue yueOHOTro MaTepuasia He PacKphITO

He JlJaHbl OTBEThI Ha BONPOCHI HABO/SLLIET0 U KOHKPETU3UPYIOLL[ero Xapakrepa
JOMyIIeHbI TPyObIe OIMOKY B OMpe/je/IeH|UH TIOHSTUM, TIPH UCTI0/Ib30BaHUH
TePMUHOJIOTUH.

JIabopaTopHbIe padoThI

JIaboparopHast padora Ne 16
N3yueHue siBjieHus1 BHelIHero oro3ddekra.

IIpubopsl: ycTpoiCcTBO U3MepuTenbHOe, poTonpreMHUKU P-8 u d-25.

Hens padoTbl: CHATH W UCC/IEJOBaTh BOJIbTaMIIePHble XapaKTepUCTUKU
dboTOo31eMeHTa, onpe/leTMTh KUHETUUECKYH0 SHePryi0, MaKCUMaJIbHY0 CKOPOCTb U
paboTy Bbixoa (HOTO3EKTPOHA M3 MeTasljia, CPaBHUTh TOKW HackIieHus rpu U =
5B.

1. TEOPETUYECKASA YACTD

B cBeTOBbIX sIBeHUsX HaOmrofaeTcss AyaausM (BOMCTBEHHOCTh). OJTa
JIBONCTBEHHOCTH TIPOSIB/ISIETCSI B TOM, UTO OJIHU CBETOBbIE SIBJIEHUSI OOBSICHAIOTCS
BOJTHOBOM  Teopueli  cBeTa  (OTpakeHWe,  TipejiomyieHWe,  Audpakius,
uHTepdepeHIUs U [1p.); APyrue siBjieHUsI He MOTYT ObITh OO0BsICHEHbI BOJTHOBOU
Teopuel, a 00BICHIIOTCS KOPITYCKY/ISIPHOM (KBaHTOBOM) TeopHeil CBeTa, COTJIaCHO
KOTOPOU CBeT Ipe/icTaB/isieT co00M MOTOK YacTui] — (hOTOHOB, KaXk/ast U3 KOTOPbIX
obmajiaeT oripefie/leHHON 3Heprueil, Maccol W WUMMyAbCcOM. K umciy sIBeHUH,
OOBSICHSIEMBIX ~ KOPITyCKYJIIDHOW  Teopuell  CBeTa, OTHOCUTCS  sIBJIEHHE
dboToaddexTa.

Pasznvuaror  BHeIHWM W BHYTpeHHUM  (oTo3(PdekT. BHemHuM
dboToadekTOM HasbIiBaeTCsl siBIeHHWE HCIYCKaHUsl 37€KTPOHOB W3 BelljecTBa
noz, meticteueM cBeta. OHO ObUTO OTKpPBITO I'epijem B 1887 roay u mogpobHO
uccienoBaHo CrosetoBeiMm B 1888 r. [na wuccnenoBanHus ¢orosddekra
CronieToB cobupan cnefyromy cxemy (puc. 1.1). Ha cxemMe MmeTanidueckast
nnactuHka K (dboTokaTos) coeriHeHa C OTpHULIaTeIbHBIM TTOIFOCOM OaTapeu.

[Tono)XuTenbHbIN MOJIOC Yepe3 rajbBaHOMETD COeAUMHEH C MeTa/l/InyecKou
cetkoii A (aHox). Oba 3/1eKTpo/ia HaXOASATCS B CTEK/ISSHHOM COCYy/le, U3 KOTOPOTO
oTKauuBaeTcsi Bo3Ayx. [Ipu ocBelleHun kKaroga (riactuHbl K) cBeToM B 1jenu
BO3HUKAeT TOK, KOTOPbIM PeruCTpPUPYeTCsl raJbBaHOMETPOM. JTOT TOK MOJIyUUII
Ha3BaHWe (OTOZ/IEKTPUUECKOTO TOKa (win ¢GOTOTOKa), a 3JeKTPOHBbI,
BbIpbIBaeMble CBETOM M3 KaToza, — (oTo31eKTpoHaMU. POTOTOK MpeACcTaBisier
co0oli BM>KeHYe K aHO/Ty 3/IeKTPOHOB, BBIIIEIINX U3 KaTo/a.



CrosieTOB HCC/e[0Ba/l 3aBUCMMOCTh (POTOTOKA OT BEJIMUMHBI MPUIOKEHHOTO
HarpspkKeHus: MeXkay aHozoM U kKatozom. Ha puc. 1.2, a maHa BojbT-aMrepHas
XapakTepucTuka (oToToKa (T.e. 3aBUCHMMOCTh BeJMUMHBI TOKA OT pPa3HOCTH
TOTEHLIMA/IOB MEXX/ly aHOZOM U KaTOZ0OM MPU HEM3MEHHOM CBETOBOM MOTOKe D).

N3 rpaduka Ha puc. 1.2, a BUAHO, UTO MPU HEKOTOPOM HampsbkeHUd Uy
Be/IMUMHAa (DOTOTOKA [IOCTHUraeT MaKCUMajbHOTO 3HAaueHUs W [lajiee OCTaeTcst
TOCTOSIHHOM TpU J/IIOOBIX 3HAUEeHUSIX HamnpspKeHWs. OTO 3HAUMT, UYTO BCe
3/IeKTPOHBI, BbIpbIBaeMble CBeTOM U3 (OTOKaToja, [JOCTUralOT aHoZa.
MakcuMmanbHbIM TOK Ha3bIBaeTCsi TOKOM HaChILIeHUsA NMPHU AAHHOM CBeTOBOM
noroxke @, Ec/ii U3MeHATb  Be/JIMUMHY  CBETOBOI'O MOTOKAa @, TO MOSy4uM
CeMeicTBO KpUBBIX /s AaHHOro ¢oTtokaroza (puc. 1.2, 6).

ITpu 006001eHNM TOJTyUYeHHBIX
JaHHbIX CTONETOBBIM YCTaHOBJ/IEHBI
TpU 3aKOHa BHEILIHET 0
dboToaddexTa.

[TepBrit 3akoH Ctonetosa. Ilpu
HEeU3MEeHHOM CTMeKTPa/IbHOM
coCcTaBe CBeTa, [aJlalOllero Ha
dboTokaTtog, GHOTOTOK HaChIIeHUs

MIPOIOPLIMOHAIEH MOIITHOCTH
NaZlaroLero Ha KaTo/, U3/yueHust, TO
ecThb YKnCIIo0 3JIEKTPOHOB,

OCBOOOJKJIEHHBIX CBeTOM B 1

ceKyHay w3 KaroZa (oToTok “““““
HachbleHus l,) TpomnopiroHanbHO

CBETOBOMY ITOTOKY D:

l, =yo, (1.1)
a
I A l A
D; < Py, < Py
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Pnc.1.2. BonbTamMnepHble XapaKTepUucTnkn
dhoToanemeHTa

Puc. 1.2. BonbTaMrepHble XapaKTepUCTUKU
(dboTo3a1emeHTa



Ecnu cBeTOBOM TOTOK SIB/ISIETCSI HEMOHOXPOMATUUYeCKUM (TO eCTh COCTOSIIIIUM
13 Habopa pa3MUUHBIX [IWH BOJH, HampuMmep, Oesblii cBeT), KO3(hdUIEHT
MPONOPLMOHA/IBHOCTA Yy  HAa3bIBAeTCs  WHTErpaJibHOM  YYBCTBUTE/ILHOCTHEO
dboTokaroga
I

Y:E, (12)

v usmepsietcs B A/nm, MKA/nm unu A/BT.

Ecmmu KaTod OCBemdaeTcd MOHOXPOMATHUUECKMM CBETOM (TO eCTb CBeTOM

onpeieIeHHOW  JJIMHbI  BOJIHBI), TO Yzq)i Ha3bIBAeTCsl  CIIeKTpaJbHOU
I

YYBCTBUTE/ILHOCTBIO (hoTOKaToza. UyBCTBUTETLHOCTb COBPeMeHHBIX (hOTOKAaTO/0B
nocturaet 60—100 MKA/M.

CTo/IeTOB ~ yCTaHOBWN  0e3bIHepPIMOHHOCTh  BHelllHeTOo  ¢oTodaddekrTa.
[TpomMeXXyTOK BpemMeHH MeXAy HayajoM OCBeIleHUs] U HadyajioM (OTOTOKa He
npesbimaer 10° cekyHzy.

Bropoit 3akoH CroneroBa. MakcuManbHasi  HayajlbHasi  CKOPOCTb
(0T03/IEKTPOHOB 3aBUCUT OT YaCTOThI CBeTa U He 3aBUCHUT OT €r0 UHTEHCHBHOCTU
(oT BenMUMHBI CBETOBOrO IIOTOKA), a, CJje/loBaTe/lbHO, MaKCHMaJibHasi
KUHeTHYecKasi  SHeprusi  (hOTO3/IEKTPOHOB  3aBUCHAT TaK  JKe  IIPsIMO
MPOMNOPLMOHA/IBHO OT YacCTOThl TaJlal0lllero CBeTa W He 3aBUCUAT OT €ero
VHTEHCHUBHOCTHU.

Teopetrnueckoe 00bsiCHeHHE BTOPOro 3akoHa CTo/IeTOBa Mpe/IoyKua Ab0epT
OuHITerH. OH 3anuca ypaBHeHUe Ha OCHOBaHWM 3aKOHAa COXpaHEeHMsl SHePIuu U
runote3bl [11aHKa

2
hv =A + mzv , (1.3)

rae hv — sHeprus KBaHTa CBeTa, Majarollero Ha (OTOKATOA (POTO3/€MEHTa;
h — moctostHHas [1naHKa; v — yacTtoTa; A — paboTa BbIx0o/la 3/IeKTPOHA U3 MeTalfa;
V — CKOPOCTb 3JIEKTPOHa.

Pabora BBIXOJla A 3aBUCHAT OT BBIODAHHOTO MaTrepwasa U UYKWCTOTHI €ro
noBepxHOCTH. M3 ypaBHeHusi (1.3) HaiiieM KMHETUUYECKYHO0 SHEPTUI0 BBIOMTHIX
3JIeKTPOHOB

—  =hv- A, (1.4)

TOrJd CKOPOCTb (1)0T09JIEKTPOHOB MOJXHO O11peie/InTb COOTBETCTBEHHO

_ (w-A)
v _‘/T‘ (1.5)



CnepnoBaTe/ibHO, MaKCHMMajbHasi CKOPOCTb BbIPBaHHBIX (DOTO3/IEKTPOHOB
3aBHCUT TOJILKO OT YaCTOThI CBeTa, BbI3biBatollero sieeHue (orosddekra. Ecnm
3Heprust otoHa hv Gonbliile paboOThI BbIXOZA, TO (hOTO3/IEKTPOHBI MPHOOPETaroT
CKOpPOCTh TeM 00JIbI1Iy0, UeM O0JIbIlle YacTOTa Ma/jarolero CBeTa.

Tperuii 3akoH CrtosieToBa. [ljis Ka)kKJOro BelljecTBa CYIIeCTByeT KpacHas
rpaHuija BHeliHero ¢oto3ddekra, TO ecTb MUHHMMaJbHasi YacToTa CBeTa Vo, MpHU
KoTtopou eije Bo3moxkeH ¢doTtoaddekt (hvy = A). Yacrora Vv, 3aBUCUT OT
XUMUYECKOM NPUPO/Ibl Bell|eCTBA U COCTOSIHUS €r0 MOBEPXHOCTH.

OTa uvacTtota Vv, (M COOTBETCTBYIOIIAs el [IMHA BOJIHBI ;) Ha3bIBAETCS
«KpaCHOM rpaHuliei» (JTMHHOBOTHOBOM rpaHuLier) hoTos3¢deKTa.

N3 dbopmynbl (1.4) cienyeT, UTO MPU UacTOTe V = Vo, TIPU KOTOPOI HEprus

doToHa paBHa pabore BbIXoZa hvy = A (ypaBHeHMe DUHINTeWHa i KpaCHOM
2

mv
rpaHuiibl poTo3ddekTa), KHHeTUUeCKast SHeprust (POTO3/1eKTPOHA paBHA HYJIIO -

c
= 0. Yacrora Vo U COOTBETCTBYIOIast eii J/IMHAa BOJIHBI Mo =, Y eCTb «KpacHas
0

rpaHuiia» ¢doTtoaddeKkTa a8 JaHHOrO BeljecTBa (C — CKOpOCTb cBeTa). Hibke
nipuBefieHa Tabs1. 1.1 3HaUeHUI ATMHHOBOTHOBOM T'PAaHULIBI /IJI UUCTHIX MeTaslJIOB
Y CJI0XKHBIX (DOTOKATO/I0B.

Tabauya 1.1

3HaueHHUs KpﬂCHOi:I I'PaHUIbI /1A Pa3/IMYHBIX (l)OTOKaTOI[OB

Karop, M ,&) Karopg M ,&)
1e3wmit 6200 Cepebpo 2600
Kanui 5500 ITnatuHa 2300
Hatpuit 5500 KucnopoiHo-11e31eBbIv 14000
LI1HK 2900 CypbMsIHO-11€31€eBbIU 6700

W3 Tab/muibl BUAHO, UYTO Yy OOJIBIIIMHCTBA UWCTBIX METAVIOB «KpacHasl
rpaHuLia» JIeKUT B 00/71aCTH y/IbTPaPUOIeTOBOM YaCTH CIIeKTpa.

M3 BosbTaMIiepHOM XapakTepucTHUKu (puc. 1.2, a) BUHO, UTO TIPU OTCYTCTBUU
HarpspKeHUs1 MeXXy 3/1eKTpoiaMU (DOTOTOK He paBeH HY/0. JTO O3HauaeT, uTo

3JIEKTPOHBbI, BbIPDbIBd€éMbl€ CBE€TOM H3 KdTO/ld, MMEIOT HEKOTOPYI0 Hd4d/IbHYIO
2

mv
CKOpOCTb, a CJIefjoBaTe/ibHO, MW KUHETUUeCKYyl0 5SHepruto E, =—— U MOIyT
2

AJOCTUTHYTb dHOOd 0e3 Ha/IMuKs BHEIIIHEero I10JI4, 06]_:)83}75[ Haua/IbHbIM 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

+5_4

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.

KonTpompyemslie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun oLeHKH:

— OreHKa «5» CTaBUTBCS, €C/IM yYall[UiCs BBITIONHSET paboTy B MOJIHOM 0O0beMe C
cobnoieHeM HeoOXOAWMOM  T10C/Ie[lOBaTe/TIbHOCTH TPOBE/IEHHsI OIBITOB U
W3MepeHW;  CaMOCTOSITe/IbHOM  pallMOHa/JIbHO  MOHTUDYeT  HeoOXOAUMbIe
o0opy/ioBaHue; BCe OTBITHI IPOBOAUT B YCJIOBUSX U Pe)KUMaX, 00ecrieurBaroInX
ToJTyueHue TIPaBUWIbHBIX Pe3y/IbTaTOB U BBIBOZIOB; COO/MOIaeT TpeOOBaHUS TIPaBUI
6e30macHOCTU TPYZQ; B OTYeTe MPABUIHHO M aKKyPaTHO BBITIOJHSIET BCe 3allucCH,
Tab/ULIbI, PUCYHKH, UepTeXd, TrpaQUKy, BbIUMC/IEHUS; MPaBUIbHO BbITIOHSET
aHa/In3 MOTPelHOCTeN.

— OreHKa «4» CTaBUTCsl, €C/IA BBITIOJIHEHBI TpeOOBaHUS K OLIEHKU «5», HO ObLIU
JOTTyIIleHbl /IBa-TPH HejoueTa, He Oosee ofHOW Herpy0boi OLIMOKH W OJHOTO
HezloyeTa.

— OueHka «3» CTaBUTCsA, ecau paboTa BBITIOJIHEHA He TOJIHOCTBbIO, HO 00bemM
BBITIOJTHEHHON YaCTW TaKOB, T03BOJIieT TOAYUYUTh TpPaBWIbHbIE DPe3y/bTaThl U
BBIBO/IbI: €C/TU B XO/Ie TIPOBe/IeHUsI OTbITa ¥ U3MepeHU ObL/TN JOMyIeHbl OLINOKH.
— OrmeHka «2» CTaBUTCS, eciu paboTa BBIMO/HEHAa He TIOJHOCTBI0O U 00beM
BBITIOJTHEHHON YacTh paboT He TI03BOJIAT CJesiaTh TMPaBU/IbHBIX BBIBOZIOB: €C/IH,
OTIbITHI, U3MePeHUsl, BEIUKC/IeHNs], Ha0/Ir0[eH s TIPOM3BOANINCH HEPaBU/IBHO.

Tema 6.2. ®u3uKa aTroMa ¥ aTOMHOI'0 si/Apa

Y cTHbM onipoc (YO)



1.B uem 3ak/ir0uaeTcd siBjieHUe pajyi0aKTUBHOCTH?

. KakoBa npupo/ia paluOaKTUBHOI'O U3JIyYeHUs ?

. Hanmimmre 3aK0H paii0akKTUBHOIO pacriaja.

. UTO Ha3bIBalOT NIEPUOOM Ioypacrnazsa?

. KakoBBbI yCTpOWCTBO U AiericTBre KaMmepbl BunbcoHa v cuetynka I'elirepa?
. PacckaxkuTe 0 mogenu sigpa no ViBaHeHKo - ['eiizeH6epry.

. UTO Ha3bIBalOT MAaCCOBBIM YMC/IOM?

. Kak onipegiensitot edeKT Macchbl U SHEpPrHi0 CBSI3M sijpa?

. UTo Takoe sijepHas peakjus?

10. YTo noHUMarOT MO/, UCKYCCTBEHHOW PaZJu0aKTUBHOCTBIO?

11. Kakyto sijepHyr0 peakL|tO Ha3bIBarOT LIETTHOM?

12. [laviTe MOHATHE KPUTHUECKOU MacCChI.

13. PacckakuTe 0 I10/1ly4eHUM U IIPUMEHeHUU pali0aKTUBHbBIX U30TOIIOB.
14. Pacckakute 0 mepcrieKTBax Pa3BUTHS aTOMHOM SHEpPreTHKHU.

15. Kakoe 6uonoruueckoe Bo3/ieHCTBIe OKa3bIBAlOT PA/[MOAKTUBHEIE U3TyUeHuUsI
Ha >KUBOU OpraHusm?

16. Kakue yacTviibl Ha3bIBAtOT 3/1IeMEHTapHLIMU?

OO UT S WN

Kontpompyemsie komnereHruu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKu:

OtMeTKa «5»

TIOJTHO PacCKpbITO COZiepyKaHue MaTepuasa

YEeTKO Y TPaBWIbHO [JaHbl OMIpe/ieJIeHUsI U PACKPBITO COJiep>KaHue TIOHSATUM, BEPHO
WCI10J/Ib30BaHbl HAYYHbIE TEPMUHBI

QU1 0Ka3aTeIbCTBA MCI0/Ib30BaHbl pa3/iMuHble YMeHUsl, BLIBOZbI U3 HabO/TI0jeHUi,
OMBITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>KaHre MaTepuasa

B OCHOBHOM MPaBWJIbHO [IaHbI OTMpeesieHust MOHSITAU U UCII0/Ib30BaHbl HAyUHbIE
TePMUHBI.

OTBET CaMOCTOSITe/TbHBIN

orpe/ie/ieHUs TOHSITHUN HEeTOJ/THbIe, I0MYIeHbl He3HAUUTe/IbHbIe HapyIleHH s
TI0C/IeJOBaTeIbHOCTU U3/I0KEHHSI, HeOOIbIIINe HETOUHOCTHU TTPH MCTI0/Ib30BaHUH
Hay4YHBbIX TEPMHUHOB W/M B BBIBO/IaX M 000011[eHHsX

TpaBU/IbHbIE U UeTKHe OTBEThI Ha BOMPOCKI YTOUHSIOILEr0 XapakTepa (To3uLys
TTOHVUMAFOIIUHI)

OTMmeTKa «3»
YCBOEHO OCHOBHOE CO/IepyKaHre YueOHOro MaTepHasa, HO U3/I0’KeHO
dbparmeHTapHO, He Bcerja MocjefoBaTelbHO



orpeie/ieHUsl OHATUIN HeJOCTaTOYHO YeTKHe

He HCII0JTb30BaHbI B KaueCTBe [J0Ka3aTebCTBa BBIBO/bI U 000011[eHNs 13
HabJTI0IeHN, JOTyIIeHbl OIIMOKU MPU UX U3/I0KeHUU

JOMy1eHbl OIIMOKY M HETOYHOCTH B MCIO/Ib30BAaHWK HAYYHOU TePMHUHOJIOTHH,
onpeziesieHde MOHSATUU

MpaBUIbHbIE U YeTKHE OTBEThI Ha BOMPOCHI HABOZSAIEr0 U KOHKPETU3HPYHOLLero
xapakTepa (Io3ULys KPUTHK)

OTMeTKa «2»

OCHOBHOE cojiepykaHue yueOHOro MaTepuasia He pacKpbITO

He JIaHbl OTBEThI Ha BONPOCHI HABOSILIEr0 U KOHKPETU3UPYIOIIero XapakTrepa
JIOTTyIIleHbI TPyObie OLIMOKY B OTIpe/ie/IeHUH TTOHSATHH, TIPU UCITO/Ib30BaHUU
TePMUHOJIOTUH.

TecTupoBanue (T)

1. Kak Ha3bIBaeTCsi MUHMMaIbHAas MOPLYs SHePTUU, KOTOPas U3/1y4yaeTcsl Uin
TIOIJIOLLIAeTCS TeJIOM?

a) aToOM

0) KBaHT

B) KOPIIYCKyJIa

r) 3¢up

1) KBapK

2. Kto otkpbin poTornekrpuueckuii 3ddekr 6611 B 1887 roay (...)? Kro B 1888—
1890 rozax sKkcepuMeHTaIbLHO HccieqoBan (oToneKTpuueckuit 3¢g ek (...)?
Kto BbITIO/THK Hanboee MoTHOe UcciefioBaHue siBeHus hoTo3ddekra (...) B
1900 r.?

a) I'. T'epw; A. CrosietoB; M. [1nanHk

6) A. DuHiureiin; I'. Tepir; A. CTosieToB

B) I'. T'epry; A. CtosietoB; ®. JleHapy,

r) A. DuHinterH; A. Ctonetos; @. JleHap[

o) A. Cronetos; I'. T'epiy; A. DuHIITENH

3. VI3 uero cocTouT 1po aTroMa?

a) NPOTOHOB

0) 2/1IeKTPOHOB U HEUTPOHOB

B) HEUTPOHOB Y MPOTOHOB

I') y-KBaHTOB

1) 9JIEKTPOHOB, HEUTPOHOB U MMPOTOHOB

4. Kakou U3 JJaHHBIX BeJIMYUH MPOIOPLMOHA/IbHA SHEPIUsl KBaHTa?
a) IJIMHEe BOJIHBL.

6) yacroTe KonebaHui.

B) BpEMEHU U3J/TyUYeHUsI.



T') 37IeKTPUUECKOMY 3apsiy szpa.
1) ckopocTu ¢hoTOHa.

5.5IBneHre UCITyCKaHUS 3/IEKTPOHOB BeIleCTBOM M0/ ZielCTBHeM
3/IeKTPOMarHUTHBIX U3/TyUeHU Ha3bIBaeTCs:

a) 2JIeKTPOJIU3.

6) doTocuHTe3.

B) oTo3(hdexT

T') 3/IeKTpU3aLiys.

1) yapHasi MOHU3aLUsl.

e) peKOMOHHaI[HSI.

6.[1peayi0Kun si1epHyI0 MO/ie/ib CTPOeHHsI aToMa:
a) 1. Tomrcon.

0) D. Pe3epdopp,

B) A. bekkepensb.

r) B. I'efizenbepr.

n) H. bop

7.0npefienuTe, B KAKUX W3 MepPeurC/IeHHbIX HA)Ke COCTOSTHAN BeI|eCTBO MOXKET
WCIYCKaTh JIMHEUYATbIU CIIEKTP U3/TyUeHUus1?

1. TBepZi0e COCTOsTHYE TIPU BBICOKOM TeMIiepaType

2. )KAJKOe COCTOSIHUE MPU BBICOKOM TeMIiepaTrype

3. ra3o06pa3Hoe COCTOsIHME TIPYU BLICOKOM TemriepaType

4. razo00pa3Hoe COCTOsIHYE TIPU HU3KOU TeMIiepaType

a) TO/BKO 1.

0) TO/BKO 2.

B) TOJIBKO 3.

I') TONBKO 4.

1) B cocTosinusix 1 u 2.
e) B COCTOSIHUSIX 3 U 4.
K) B TT0OOM COCTOSTHUM.

8. Uto Takoe a-usnyueHue?
a) D/IeKTPOMAarHUTHbIE BOJIHBI
0) [ToTOK HEUTPOHOB

B) [ToTOK MpoTOHOB

r) [ToToK simep aTOMOB resvs
1) HET TIPaBUJILHOT'O OTBETa

9. Uto onpejenseT aTOMHbII HOMep 3jieMeHTa Z?
a) CKOJIbKO B s/ipe HaXO[UTCS 3JIEKTPOHOB

0) CKOJIbKO B siipe HaXOAUTCSI HEUTPOHOB

B) CKOJIBKO B Si/ipe HaXOJUTCSI FaMMa-KBaHTOB



I') CKOJILKO B sI/Ipe HaXOZUTCS TIPOTOHOB
1) 3aTPyAHSIIOCh OTBETUTD

10. YTo Takoe nepuoz rnosaypacnaza T-pajvioakTUBHBIX s7iep?

a) BpeMmsi, B TeueHre KOTOPOTO UKCJIO Pa/IMOAaKTUBHBIX sifiep B 0Opasije
ymeHblaercs B 10 pa3

0) Bpemsi, B TeueHHe KOTOPOTO UMC/IO PaJJMOaKTUBHBIX sifiep B 0Opaslie
yMeHblllaeTcs B 2 pasa

B) BPeMsi, 110 HCTeUEHNH KOTOPOr'o B PaJOaKTUBHOM 06pasiie OCTaHeTCst V2
pPaZiM0aKTUBHBIX S7ep

I) BpeMsi, B TeueHre KOTOPOT0 UMCJI0 Pa/IMOAaKTUBHBIX sifiep B 0Opasie
yMeHbiaetcs B 50 pa3

1) 3aTPYJHSOCh OTBETUTD

11.113 aTOMHOTO si/ipa B pe3y/ibTaTe CaMOIPOM3BOJILHOTO MpeBpallieHusi BblIeTes0
/IpO aToMa reJivsi. ITO OTHOCUTCS K C/IeIyI0lleMy BUJly paJJuOaKTHBHOIO
pacraja:

a) anbda-pacnag,.

6) 6eTa-pacriaf,.

B) raMMa-U3/yueHue.

I') MPOTOHHBIM pacnaj

1) IBYXTIPOTOHHBIN pacraf,

12.Ko3(ppuiieHT npornopLiioHaIbHOCTU MeXX/y SHepruei KBaHTa U 4aCTOTOM
KosiebaHM1 Ha3bIBAeTCS:

a) noctostHHast bosblMana.

0) mocTostHHas Puznbepra.

B) MOCTOsTHHAsE ABOrazipo

r) noctosiHHasi @apages.

1) nocrosiHHast [11aHka

13. UTto Takoe KpUTHueckas Macca Belecrsa?

a) HaMMeHbIIIasi Macca Jeslerocs BellecTBa, Mpu KOTOPOU Y>Ke MOXKEeT
TPOTeKaTh LieTHas AAepHas peakLuus JejieHus

0) Macca Jiensiierocs BeIiecTBa, paBHasi MOJIIPHOM Macce 3TOT0 BellecTBa
B) Macca JieJisIIlerocs BellecTBa, MO/JHOCTBIO 3arO/IHSIONIAs aKTUBHYIO 30HY
peakTopa

') Macca JeJsierocs BeilecTBa, paBHasi 235 KT

1) 3aTPyAHSIIOCh OTBETUTD

14. Yto 13 HIKe TIepeurC/IeHHOT0 MOXKeT OBITh 3aMe/TUTe/IIMA HEUTPOHOB B
s1IePHOM peakTope?

a) TsbKesiasi Bozia Wiy rpadur

6) 60p UMM KagMU

B) ’Ke/e30 WU/IU HUKe/b



) 6eTOH WK TIeCOK
1) 3aTPyAHSIIOCh OTBETUTD

15. Wccnenyemblit obOpa3sel, coepskaiiuii N paii0aKTHBHBIX si/iep, CHauasa
oxyiaxxgarot 10 —40 °C, a 3aTem MOMeLLIarOT B MarHUTHOE T10J1e. VI3MeHUTCS JIk TPy
3TOM KOJIMYECTBO Pa/IMOAKTUBHBIX 5i/lep, KOTOpbIe pacra/vch 3a BpeMsi, paBHOe
[IBYM TeprojaM rnoJiypacraza?

a) U3MEHUTCSI He3HAUMTeTbHO

0) “U3MEeHUTCS TOJILKO TIPU OXJIaXKJeHrnr obpasiia

B) U3MEHUTCS TOJILKO MPU BHECEHUM B MarHUTHOe TI0J1e

I') U3MEHUTCS, ec/ii 0Opa3er] CHauasia OX/Ia/IUuTh, a 3aTeM BHECTH B MAarHUTHOE
rose

1) He U3MEeHUTCS

Koutponupyemsie kommerenrmu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kiwouu K Tectam:

Ne Bompoca 1/2(3/4|/5/6|7|8|9 [1011]12|13|14|15
IlpaBunbHbIl (0 (B |B|(0|B|O|B|(r|r |0 (@ |74 |a |a |J
OTBeT

Kpurtepuu oLIeHKU:

— «2» BbICTaB/IsieTCs1 0OyyaroieMycsi, ecii Habpasa meHee 5 6asioB;
— «3» BBICTaB/IsIeTCS 00yuaroieMycs, 3a 8-6 6anos,;

— «4» BBICTaBIsIeTCS 00yuaroemycs, 3a 9-11 6annos;

— «5» BBICTaB/IsIeTCS 00yUaroeMycs, 3a 6osee 12 6anios.

3ajjaHuA 1A CaMOCTOATe/TbHOI padoThl (CP)
Temnbl 3cce (pedepaToB, JOK/Ia0B, COOOIIEHMI)

PasBuTtHe B3I/I10B Ha CTpOEHYeE BellleCTBa.
Mopenu cTpoeHUss aTOMHOTO Si/pa.
3aKOHOMEPHOCTU B aTOMHBIX CIIeKTpax BOZOPO/a.
AnepHas moziens aToMa.

OmnbiTel 3.Pe3epdopaa.

Mogens atoma Bogopoza o H.bopy.

KBanToBbIe 1iocTysnaTel bopa.

Jlaszepsl.

PagrioakTMBHOCTB.

LCONO R W=



10.3aK0H paZii0aKTUBHOIO pacriaja.

11.PagrioakTBHbBIE TpEeBpaILleHUs.

12.Crioco6bl HabJFOZIeHNST ¥ PErMCTpalivY 3apsKeHHbBIX YaCTHII,
13.9¢dext BaBunosa - HepeHKoBa.

14.TTonyyeHne paZjiOaKTUBHBIX U30TOIOB U UX NTPUMEHEHHE.
15.bronoruyeckoe jelCTBUE PaZMOAKTUBHBIX U3/TyYeHUM.
16.2/1emeHTapHbIe YaCTULbI.

Kontposvpyemsbie komnetenuuu: OK 01-OK 07; J1.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

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
JIaboparopHasi pa6oTa Ne 17
Vi3yueHHe TPEKOB 3apsDKEeHHBIX YaCTHI] 110 TOTOBBIM (hoTorpadusam.

e/1b: O0BSICHUTH XapaKTep /IBU)KeHHUS 3apsKeHHbBIX UaCTHII.
ObopyaoBanue: ¢ororpadyyi TPeKOB 3apsUKeHHBIX YaCTULl, TOAyYeHHBIX B
Kamepe BusibcoHa, my3bIpbKOBOM Kamepe U (POTO3MYJIbCHHU.

TeopeTnueckoe 000CHOBaHHE

[1pu BeINO/IHEHUU JAHHOM 1abopaTOpHO paboThI C/ieflyeT MOMHUT, UTO:
a. JIJIMHA TpeKa TeM 0oJibilie, ueM 00JibIlle SHepPryst YaCTULIbI (U YeM
MeHblIIe MJIOTHOCTb CPe/ibl);

b. TomiuHa Tpeka Tem Oovibiiie, uemM GosIbIIIe 3apsi/l YACTULIBI U UeM
MeHbIIIEe ee CKOPOCTH;

C. TIpY JBIDKEHHH 3apsDKEeHHOM YaCTUIL[bI B MarHUTHOM I10J1€ TPEK ee
TI0/TyYaeTCsl UCKPUB/IEHHBIM, TIPUUYEM PaiuyC KPUBU3HBI TPEKA TEM
Oorbliie, ueM OOIBbIIIe Macca ¥ CKOPOCThb YaCTHUIIbI U UeM MEHbIIIe ee
3apsiiv MOJY/1b UHAYKLIMA MarHUTHOTO TTOJIS:

d. yactuia ABUrasach OT KOHIIA TpeKa C OOJIBIIINM pafinyCOM KPHUBU3HBI K
KOHLy C MEHBIIIUM paJiyCOM KPUBU3HBI (PaZiiyC KPUBU3HBI IO Mepe
JBIDKEHHsI yMEeHbIIIaeTCsl, TaK Kak M3-3a COMPOTHB/IEHHUS CPe/ibl
YMEHbILIAeTCsl CKOPOCTh YaCTHULIbI).

ITopaA0K BBINO/THEHUS DﬂﬁOTbI

JadaHue 1. Ha aByX U3 Tpex Mpe/iCTaBleHHbIX Bam ¢oTorpaduii (puc. 1,
2 1 3) u3obpa>keHbl TPEKU YaCTHLI, ABWKYIIUXCSI B MarHUTHOM TI0JIe.
Ykaxute Ha Kakux. OTBeT 060CHYyTe.

JadaHue 2. PaccmoTpuTe (hoTorpaduio TpekoB O-4acTHI],
JIBUTaBIINXCS B Kamepe BunbcoHa (puc. 1), U OTBeTbTe Ha
JlaHHbIe HIKEe BOTIPOCHI:

1. B KakoM HaripaBJ/ieHUH JIBUTAJIMCh O-YaCTUL[bI?

2. ln1viHa TPeKOB O-uaCTHL] MPUMEPHO ouHakoBa. O
YyeM 3TO FOBOPUT?
3. Kak MeHsis1ach TO/ILMHA TPeKa Mo Mepe IBUKeHUsI




yactul? Yto u3 3Toro cienyer?

3adanue 3. Ha pucyHke 2 naHa pororpagus
TPEKOB O-uaCTHL] B Kamepe BuibcoHa,
HaxO/VBLIENCSI B MArHUTHOM MOJI€.
OrnpegenuTte 1o 3ToM (potorpaduu:
1. IloueMy MeHsIVUCh pasuycC
KPVBU3HBI U TOJILL{MHA TPEKOB 110
Mepe JIBWKeHUs (-4aCTuL]?

2. B Kakyro CTOpOHY [JBUTa/IMCh YaCTUL[bI?

3adanue 4. Ha pucyHke 3 fgaHa gortorpadus Tpeka 3/eKTpoHa B
My3bIPbKOBOU KaMepe, HaXO/IUBILIeCsl B MarHUTHOM Tiosie. Oripefiesivre 10
3TOM (hoTorpaduu:

1. Tlouemy Tpek MeeT (pOpMy CIUPAIA?

2. B xakoMm HaripaB/ieHUM JBUTasIC /IEKTPOH?

3. UTO MOrJ/10 NOCTY>KUTh TIPUUMHON
TOT'0, UTO TPEeK 3/IeKTPOHA Ha PUCYHKe
3 ropaszio AJIMHHee TPEKOB (- YaCTHUL]
Ha pUCYHKe 2

Koutponupyemsle kommereHumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-TL.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu orieHKuU:

— OreHKa «5» CTaBUThCS, €C/IU yYall[UhCs BBITIONHSET paboTy B MOJIHOM 0O0beMe C
cobmoieHeM HeoOXOAWMOM  T10C/Ie[IOBAaTe/TbHOCTH TPOBE/IEHHsI OIBITOB U
W3MepeHW;  CaMOCTOSITeJIbHOM  pallMOHa/IbHO  MOHTUDYeT  HeoOXOoAUMbIe
o0opy/ioBaHue; BCe OIBITHI IPOBOAUT B YCJIOBUSX M Pe)KUMaX, 00ecTieurBaroInxX
ToJTyueHue TIPaBUWIbLHBIX Pe3y/IbTaTOB U BBIBOZIOB; COO/MOIaeT TpeOOBaHUS TIPAaBUT
6e301acHOCTU TPY/ia; B OTYeTe MPaBUIBHO M aKKypaTHO BBITIO/IHSET BCe 3allvCH,
TabJUI[BI, PUCYHKH, UepTeXKU, TpadyKW, BLIUKMC/IEHWS; TPAaBUIBHO BBITIOIHSET
aHa/u3 MOrPeIIHOCTeM.



— 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.
— OrueHKa «2» CTaBUTCS, eciM paboTa BBINOJIHEHA HE TOMHOCTBIO U 00BeM
BBIITOJIHEHHON YacTH paboT He TMO3BOJIAT CZeaTh MPABU/IbHBIX BBIBOJOB: €CIIH,
OIBITHI, U3MEPEHUsI, BLIUMC/IeHNsI, HaO/II0[eHHsI TPOM3BOANINCH HeIPaBUIbLHO.

KonTpo/ibHas padora Ne 6
ITo pa3geny «JeMeHTbI KBAHTOBOW (PU3NKI»

Bapwuanr 1.
[aiiTe XxapaKTepUCTUKY (PU3NUECKOrO SIBJIEHUS: aHHUTUJISILIUS.
[anTe XapakTepyuCTHKY 3aKOHA paJjJMOaKTUBHOIO pacraja.
Kakyro MakcHMMasbHY0 KUHETUYECKYH0 SHEPTHIO UMEROT 3JIeKTPOHbI, BIDBAHHBIE
13 OKCHzia Oapust, TIpu 00/TyueHHH cBeToM ¢ yactotoit 1015 I'tp?
Bapwuanr 2.
[laiTe XapaKTepyUCTUKY IJIaHETAPHOM MO/Ie/TM CTPOEHUsI aToMa.
[laiiTe XapaKTepuCTUKY (PU3MUECKOr0 YCTPOUCTBA: (POTO3/IEMEHT.
AKTUBHOCTb PaIMOAKTUBHOIO 3/IEMEeHTa yMeHbIIM/Iach B 4 pa3a 3a 8 cyTok. Hautu
nepuo/ ToJjiypacnaza.
Bapwuanr 3.
[aviTe XxapakTepUCTUKY MO CTPOEHUS aTOMHOTO0 si/jpa.
[aiiTe XapaKTepyUCTUKY TeOpyUr DUHILTelHa A5 poTosddekTa.
HaiitTi yacToTy u3nydeHus, Macca (JOTOHOB KOTOPOT'O paBHa Macce MOKOst
5/1eKTPOHA?
Bapwuanr 4.
[laniTe XapaKTepyuCTUKY KBAaHTOBOW MO/IeJIA CTPOEHUS aToMa.
[laniTe XapakTepuCTUKY TEOPUH OTHOCHUTETbHOCTH.
Havitu sHepruto cBsizu sifjpa fevrepusi 21H?
Bapuasnr 5.
[aiiTe XapaKTepuCTUKY (DU3MUYECKOTO0 SIBJIEHUS: TePMOSiiepHast peakLys.
[aiiTe XapaKTepuCTUKY (hU3MUYeCKOro YCTPOUCTBA: Kamepa BubcoHa.
Onpegenvrte 3Heprui0 GOTOHOB, COOTBETCTBYIOIIMX HauboJ/iee ATMHHBIM BOJTHAM
BUJIMMOU 4acTH criektpa 760 HM.
BapwuasrT 6.
[MaiiTe XapakTepuCTUKY (hU3MUeCcKoro siBjieHus:: poTodpdeKT.
[MaiiTe XxapaKTepuCTHKY (h13MUeCcKoro yCTpoucTBa: cuéTuuk ['elirepa.
Hammiite peakuuto, ecsiu ipu 6ombapaupoBke 6opa 105B HeliTpoHamu 13
oOpa3oBaBiiierocs siyipa BIOpachiBaeTcs anb(a-yacTuiia.
Bapwuanr 7.



[aiiTe XapaKTepuCTUKY (DU3UUeCKOTo sIBJIeHUS: PaIMOaKTUBHOCTb.
HaiiTe XxapaKTepuCTUKY (hH3MUeCKOro YCTPOUMCTBA: J1a3ep.
Hatlitu kpacHyto rpanuily dhoTto3ddekra Ajis Kanus.
Bapuanrt 8.

MaiiTe XapakTepuCTUKY rumnore3bl [11aHKa.
[aiiTe xapaKTepuUCTUKY (PU3MUECKOro yCTPOMCTBA: sA/|ePHbII peakTop.
Kakasi sHeprus Bbijie/isieTcs IPY peakiivu:

31H + 21H 42He + 10n?

Koutponupyemsie kommerenumu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IT.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu ouieHku:

- «b» cTaBUTBHCS 3a pabOoTY, BBITIOIHEHHYIO ITOTHOCTHIO 6e3 OIIMO0K ¥ HeI0UeTOB.

- «4» CTaBUTHCSA 3a pabOTY, BLIMOJIHEHHYIO ITOJIHOCTBIO, HO MPU HA/TMUWHY B Hel He
Oosnee omHOM rpy0oM M omHOM Herpyboii ommbKu 1M OfHOTO HezoueTa, He Oosee
TpeX HeJI0UeTOB.

- «3» CTaBUThCS, €C/TM CTY/IeHT MPaBUIBHO BBITIOTHUI He MeHee 2/3 Bceii paboThI
WIM JOTyCTU He Oosiee ofHOM TpyOoi OIIMOKM W /IByX HeJoueToB, He Oosiee
oJiHOU Tpy0Ooii M ofHOU Herpyboit ommbku, He Oosee Tpex HerpyObIX OIMIMOOK,
oJiHOM Herpy0oi1 OmMOKY U TPeX HeZ0UeTOB, IPU HaTMUuK 4-5 HeJJ0OUeTOoB.

- «2» CTaBUThCS, €CJI YMC/IO OMIMOOK U HeI0UeTOB MPEBBICHIO HOPMY OLIeHKH «3»
WU TIPAaBWILHO BBITIOJIHEHO MeHee 2/3 Bceli pabOTHI.



Tabuuna 3 - ®opma uH(OPMALIMOHHON KAapThl 0AaHKA TeCTOBBIX 3a/laHUI

HaumMeHoBaHue
paszesoB

Bcero
T3

KonuuectBo gopm T3

OTKpBITOrO
TUIA

3aKpbITOro
TUMA

Ha
COOTBETCTBUE

YnopsigoueHue

KonTponupyemebie
KOMIIeTeHLIUU

Pa3zpgen 1. MexaHuKa

3

OK 01-OK 07;
I1K.3.1, JI.1.-J1.6;
M.1.-M.6.; IL.1.-
I1.7.; JIP2, JIP4,
JIP23, JIP30

Paspen 2. MosieKkyisipHast
¢u3uKa 1 0CHOBBI
TePMOAMHAMUKH

OK 01-OK 07;
TK.3.1, JI.1.-JL6.;
M.1.-M.6.; TI.1.-
T1.7.; JIP2, JTP4,
JIP23, JTIP30

Pazpen 3.
JJ/IeKTPpOAMHAMHUKA

OK 01-OK 07;
TK.3.1, JI.1.-JL.6.;
M.1.-M.6.; T1.1.-
T1.7.; JIP2, JIP4,
JIP23, JTP30

Pasgen 4 Konebdanus u
BOJIHBI

OK 01-OK 07;
I1K.3.1, JI.1.-J1.6;
M.1.-M.6.; IL.1.-
I1.7.; JIP2, JIPA4,
JIP23, JIP30

Paszpgen 5. OnTHka

OK 01-OK 05;
TK.3.1, JI.1.-JL6.;
M.1.-M.6.; T1.1.-
T1.7.; JIP2, JTP4,
JIP23, JTIP30

Pazpgen 6. Ds1eMeHThI
KBaHTOBOM (U3MKH

OK 01-OK 07;
IIK.3.1, JI.1.-J1.6.;
M.1.-M.6.; IL.1.-
I1.7.; JIP2, JIP4,
JIP23, JIP30




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 ONTHYecKH Oosiee TVIOTHAST?

s
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47.YT0o/1 Mexay TajarolliuM M OTPaKEHHBbIM Jiydamu coctasisgeT 50°. Ilox kakum
YIJIOM K 3epKajly rnajaeT CBeT?
48.KakuM 00pa3oM YCTpaHSIIOTCS TaKyWe HeJOCTAaTKH TJla3a, KakK O/MM30pyKOCTb U
[laJIbHO30PKOCTh?
49.006bsicHUTe, YeM BbI3BaHA Pa/ly>KHast OKpacka MbITbHBIX MTy3bIpeii?
50. Kakum 06pa3oM MOXXHO OOBSICHUTH OTK/JOHEeHHe KOMEeTHBIX XBOCTOB TIpU
TIPOX0XKJeHuH KoMeThbl BOM3u CoJHija?
51. [JaBieHue cBeTa Ha YEPHYHO INOBEPXHOCTb B JBa pa3a MeHblle, yemM Ha
6enyto. [Touemy?
52. TIlpu Ge3o0sauHoM Hebe HOUM OOBIUHO XOJO0AHEe, UeM TPU 0OAUHOM.
ITouemy?
53.KakoB coctaB usortonoB HeoHa “’Nej, *'Nejy u *Nej? UTO XapakTepHO s
M30TOIIOB OZJHOT'0 3/1IeMeHTa?

PacuéTHble 3aiaun
1. ABTOMOOW/Ib ypansieTcss OT MOCTa, [ABUTasCb paBHOMEPHO U
NIPSIMOJTIMHEMHO CO CKOPOCTBIO 72 KM/U. Ha KakOM pacCTOSHMM OT MOCTa OKaXKeTCs
aBToMOOW/TL uepe3 10 ¢, ec/ii B HauabHBIE MOMEHT BpeMeHU OH HaXO[W/ICS OT Hero
Ha paccrostHau 200 m?
2.KakoB Mofly/ib BEKTOpa YCKODeHUs aBTOMOOW/IS TPU TOPMOXXEHWU, eC/TH TIpH
ckopoctu 108 Km/4u Bpemsi IOJTHOr0 TOpMOXKeHus 15 ¢?
3. DeKTporoe3 i, OTXOSAIIUN OT CTaHI[UY, B TeueHue 0,5 MUH JBUTa-
csa ¢ yckopenuem 0,8 m/c’. Ompejennre mMyTh, KOTOPbIHA OH IIPOIIe

Cy, M/cgl}
CKOPOCTb B KOHL|e 3TOr0 MyTH.
4, Pacckakute O [ABWKEHUU Tena, TpauK TIpoe o i
KOTOpOT0 1300pakeH Ha PUCYHKe. 11
5. Pacckakute 0 [BWKEHUM Tesa, rpaduk IIpo

KOTOpOT0 M300pakeH Ha PUCYHKe 0 i o
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6. Teso ymnasno c BeicOThI 45 M. OnipeziesiuTe BpeMs MaZieHus.
7. ABTOMOOU/Tb ABWXKETCS 10 3aKPYIJIEHHIO JOPOTU pazuycoMm 120 m
co cKkopocThio 36 KM/u. UemMy paBHO LIeHTPOCTpeMUTEIbHOe YCKOpeHre aBTOMOOH/IST?
8. Cunma 60 H coobrmaer Tteny yckopenwe 0,8 m/c’. Kakas cuia
COOOIIUT 3TOMY Te/ly yCKOpeHue 2 M/C?
9. [Ipy>xuHa ¢ ko3¢ durmentom xectkoctu 100 H/m mop pevicTBrem

HEKOTOPOM CWJbl YZJIMHWIAch Ha 5 cM. KakoB KO3(QULMEHT >KeCTKOCTU APYrou
TMIPY’KMHBI, KOTOpasi MO/ JeMCTBUEM TOU »Ke CHJ/IbI yAJIMHUAIach Ha 1 cM?

10. KakoBo paccrosiHue mMexay mapamMyd maccord 100 Kr Kaxk[bld, eciu
OHM TIPUTSTUBAIOTCS APYT K APYry € cuaou, pasHou 0,01 H?

11. Bec pepeBsinHoro siuka 400 H. UToOw! ero cABUHYTH C MeCTa, T10-
TpeboBaiock mpunoxuth cuay 200 H. Ornpesenute Ko3hdULIEHT TPeHUS.

12. [IBa miapvika OJVWHAKOBBIX MacC PABHOMEPHO KaTSATCA MO CTOJY.
CkopocTh nepBoro mapuka 1 m/c, CKOpoCTb BTOPOrO LIapyvka — 2,5 m/C. MItyJibC
KaKOTO 11apyKa 0osbliie ¥ BO CKObKO pa3?

13. Ompegenvte paboTy, COBepIilIaeMyI0 TIpU MOZbeMe Tejla MacCou 4 KI' Ha BBICOTY
120 cm.

14. CamocBas mpu TepeBo3Ke Tpy3a pa3uBaeT MoinHOCTb 30 kBT. Kakasi pabota
CcoBepIIaeTCcs UM B TeueHue 45 MUH?

15. Ha npyxuHe noggeiiieH rpy3 300 Kr, mo/ geliCTBMeM KOTOPOTO OHa yJIMHUIACh
Ha 6 cM. OnipefienuTe 3HEPrUto ZiehOPMHUPOBAHHOM TPY>KUHBI.

16. KameHpb, OpoIIeHHBIN C ITOBEPXHOCTU 3eMJ/IM CO CKOpOCThio 10 M/c, B BepxHei
TOUKe TpaeKTopuu o0sazfan KuHeTHueckou sHepruedt 5 k. Ompegenutb maccy
KaMHSI.

17. Temno 6poiiieHO BepTUKaIbHO BBEPX CO CKOpocThio 20 mM/c. Ha Kakoii BbICOTe ero
KUHeTHYecKasi S3Heprust Oy/1eT paBHa MOTeHIAaTbHON?

18. Omnpepenvre MacCy OJHOM MOJIEKY/TY BOJBI.

19. B cocyge Haxogutrcs ra3 ripu temreparype 273 K. Ornpefenvre CpenHIOr
KUHETUYEeCKYI0 SHePrvi0 XaOTUUeCKOro JBWKeHUsI MOJIeKYJI rasa.

20. IBa OAMHAKOBBLIX TOUEUHBIX 3apsifia B3aUMOZENCTBYIOT B Bakyyme ¢ cuaou 0,1
H. PaccTtosiHue Mexxay 3apsijlaMu paBHO 6 M. HailTu BeTMUMHY 3TUX 3apsifioB.

21. B HekoTopou Touke Tosis Ha 3apsija 3 HKn peiictByer cuia 0,6 mxH. Hatlitu
HarpsUKeHHOCTH M0JISL B 3TOW TOUKE.

22. B macriopte KoHAeHcaTopa ykKa3aHo: «150 Mk®, 200 B». Kakoii HaubombImiz
JOTTyCTUMBIHY 3/IeKTPUUECKUM 3apsij, MOXKHO COOOIIUTE JAHHOMY KOHJeHCaTAnv?

23. Hangute 5SKBUBa/JIEeHTHYIO €MKOCTb cxeMbl, eciu C;=2MKD, G
Cs;=3MkD

24. KonpgeHcatopy eMKocThio 10 MK® coobmymm 3apsia 4 MkKn. Kakos
3apsUKeHHOr o KoH/ieHcaropa?




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.
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37. TIlo rpaduky, npuBeleHHOMY Ha PUCYHKe, HAUTH aMIUIMTYly, IEPUOJ, U YaCTOTY
KosiebaHuii. Harvcatb ypaBHeHMe TapMOHUYeCKUX KojiebaHui.
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38. Ormpegenure LUK/IAYECKYIO YaCTOTy KoyieOaHWM B KOHType, e€C/M eMKOCTb
KOHZleHcaTopa KoHTypa 10 MK®, a MUHAYKTUBHOCTB ero KaTymku 100 MI'H.

39. WHAYKTUBHOCTb U eMKOCTh KoJiebaTeJlbHOr0 KOHTYpPa COOTBETCTBEHHO DAaBHBI
70 I'a u 70 Mmx®. OnipefevTe TIepHUO/ ¥ 9YaCTOTY KoieOaHUM B KOHTYPE.




40. Tlo rpadwuKy, n3o0pakeHHOMY Ha pHCYHKe, ompefenure amrumryay SC,

riepyro/ 1 yactory. Hanuivre ypasHeHue D/1C.
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41. 3HayeHue CUIbI TOKA, U3MEpPEeHHOe B amIlepax, 3a/laH0 ypaBHeHHeM
42. i=2,6sin 5Tt, rae t BeIpakeHO B ceKyHax. OnpeiesiuTe aMIuIMTY4y CUIIbI TOKa,

4YacTOTY U MepUof,.

43. 3HaueHHe CWJIbl TOKa, U3MEPEeHHOe B aMIiepax, 3aJj|aH0 YpaBHEeHHWeM

44. 1= 0,28 sin 5t. Onpesenvre JelCTBYOL[ee 3HAUEHUE CUJIbI TOKA.

45. TlepBuuHasi 0OMOTKa MOHW’KaIOIIero TpaHcpopmaropa ¢ KodhPuiieHToM
TpaHcopMalMd 5 BK/lOUeHa B ceThb C HampsbkeHuem 220 B. OmpepenuTte
HampsKeHUe Ha 3aKMMaX BTOPUYHOU 0OMOTKHU.

46. Jlyd, OTpaKEHHBIM OT MOBEPXHOCTH CTeK/a C MoKa3aTeseM mpesiomsienus 1,7,
oOpa3yeT c TpesIoM/IEHHBIM JTy4OM TpsiMoii yroJi. Ompeie/TuTh Yrof MajileHust U yros
TIpeIOMJIeHUS.

47. OnpeznenuTh HauOOJIBIYI0 CKOPOCTh 3/7€KTPOHA, BBUIETEBIIIEr0 W3 1[e3Us, MpHU
OCBeII[eHUU ero CBeTOM C JMHOM BOHBI 400 HM.

48. Bo uto npesparnaercs ~*Uy, mocsie a-pacnaza v JByxX B-pacragos?

Kontponupyemsie komriereniuu: OK 01-OK 07; ITTK.3.1, JI.1.-JI1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHku:

OtmeTka «5» - OTBeT Ha TeOpeTHUUeCKUM BOMPOC BePeH U 0CTaTouyeH 1Mo 00bEMy,
00BsiCHEHMe KaueCTBEHHOM 3a/jlaud He COJEepKUT TIPOTHUBOPEUM, pacyéTHas 3ajaua
pellieHa U oopMJieHa BepPHO.

OtmeTka «4» - OTBeT Ha TeOpeTHUEeCKWM BOMNPOC BepeH, HO He JOCTaTO4yeH II0
00BEMY, 00BSICHEHWE KaueCTBEHHOW 3aJaud He COZEpP)KUT SIBHBIX IMPOTHBODEUNH,
pacuéTHasi 3ajjaua peleHa U opopmiieHa BEpPHO, HO UMeeT TOTPelHOCTH B pacuéTax,
HETOUYHOCTH, HeJJopabOTKK B 0(hOpM/IEHHH.

OtMeTKa «3» - OTBeT Ha TeopeTHUeCKUH BOMpOC coctaBisieT A0 50% maTepuana,
TIpYU peLleHrY PAaCUETHOM 3a/jJau HET BbIUKMC/IEHUS] Pa3MePHOCTH, U/ HENPaBU/IbHBIN
MaTeMaTU4YeCKUd pacyéT, WM 3ajaya JoBeJeHa TOJbKO 0 (PU3NUYECKOro pelleHuUs.

OTtmeTKka «2» - BepHo BbIMonHeHO MeHee 50% o00béMa 3ajaHusi, HET 3HAHUS
(bur3UUeCcKuX 3aKOHOB, OTCYTCTBYET pellieHre PaCuéTHBIN 3aauu.



ITpumep odopmiieHUs 3K3aMeHAIMOHHOTr0 Ou/IeTa

(naumeHoBaHMe cpeHEro MPodeCCHOHATLHOTO YueGHOTO 3aBe/ieHHs)

PaccMmoTpeHo 1UK/I0BOM OK3AMEHAIIIOHHBIN BUJIET

KOMHCCHeH
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IIpepcenarenn
®.1N.0.

Ne 1

T. no gucuunvae OY/1.11 ®dusuka
JUTSI CTIeLIUaTbHOCTH:

Cemectp I (nu II)

«

YTBEPXJARO:
3am. JupeKTopa
1o yue0Hoi padore

®.1.0.

» 20

r.

O1jeHriBaeMble KOMITeTeHLIUU
OK 01-OK 07; TIK.3.1, JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.; JIP2, JIP4, JIP23, JIP30

1. TlocrosiHHBIM 3/1eKTpUUecKui TOK. Cuia TOKa, HarpsbkeHue, 3/1eKTpUuuecKoe

COTIpOTUBJIEHHE.

2. Kakue 3aTpyiHEeHHs BCTPeTH/IA Obl 3/IEKTPOTEXHHKA, eC/TU ObI BO3/yX ObLT XOPOIIUM
MPOBOJHUKOM 3JIeKTpHUYeCcTBa?
3.  Haiigute oOiriee corpoTtuBienue ey, eciu R1= 4 Om, R2=12 Om, R3=5 Om, R4 = 11

Om.

IIpenojaBare/b ®.1.0.

(moznvch)




[Tpunoxxenue

HNudopmaiuonHoe obecrieyeHrue 00yueHH.
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