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1. TIacnopT KOMILIEKTa KOHTPO/IbHO-0LIeHOUHBIX CPe/ICTB

OcBoenue cofepkanus yueOHoW guctumuiiael  OYIL11  ®U3UKA

obecrieuriBaeT AOCTH>KeHUE CTYyJeHTaMH CJ/IeAYIOI[UX Pe3y/bTaToB:
muaHocTHbIX (JI):

- JI.1. Pa3BuTuve UyBCTBAa T'OPAOCTU U yBaKeHUs K WCTOPUM U [OCTHKEHUSM
OTeueCTBEHHOM (U3WUeCKOW HaykKu; (U3MYecKd TrpaMOTHOe TIOBeJeHUe B
npodecCHOHaBFHON /IeATeIbHOCTA W OBITYy Tipu obpailjeHMM ¢ TpubopaMu |
yCTPOMCTBaMU;
- JI.2. T'0TOBHOCTH K TIPO/IO/KeHHI0 00pa30BaHMs 1 MOBBIIIEHUS] KBaMTUGbUKALIMK B
n30paHHOl TpodeccoHaNbHOU [1esTe/IbHOCTU U OOBEeKTUBHOE OCO3HaHWe DOJU
(br3nUeCcKuX KOMIETEeHLUI B 9TOM;
- JI.3. Pa3BuTue ymeHHs MCIIO/b30BaTh AOCTW)KEHUSI COBPEMEHHOM (DU3rueCcKou
HayKu W  (PU3NUYeCKHMX  TEeXHOJIOTUH  [i/IS  TIOBBIIIEHWS  COOCTBEHHOTO
WHTeJI/IeKTYabHOTO pPa3BUTHs B BbIOpaHHOM TTpodeCcCHOHaTLHOM [esiTe/IbHOCTH;
- JI.4. YMeHUe caMOCTOSITe/IbHO J00bIBaTh HOBBIe [/ ce0si hu3nueckre 3HaHUS,
WCII0JIb3YS [I/Is1 3TOTO JIOCTYITHbIe UCTOUHHMKYU UH(OPMaLIUY;
- JI.5. YMeHue BbICTpauBaThb KOHCTPYKTHMBHbIE B3aUMOOTHOILIEHUSI B KOMaH/e I10
peliieHHto 00X 3a/1ay;
- J1.6. YMeHue yripaB/AiTb CBOEM ITO3HABATeIbHOM [eSTe/IbHOCTbI0, TIPOBOJUTH
CaMOOLIeHKY YPOBHsI COOCTBEHHOT'O UHTe//IEKTYyalbHOTO Pa3BUTHS;
MeTanpeaMeTHbIX (M):
- M.1. Ucnonb3oBaHre pa3/UYHBIX BU/IOB MO3HABATE/bHOM [eSITeTbHOCTU AJIs1
pemieHus1 (U3MYECKUX 3aJjay, IPUMeHeHHWe OCHOBHBIX METO/IOB TI03HAHUS
(HabmrofieHys1, OTIMCAHUs, U3MepeHUs], SKCIIepUMeHTA) /Il U3yUeHHUs] pa3TudHbIX
CTOPOH OKpY>Katolllel /1eliCTBUTe/TbHOCTH;
- M.2.PazBUuTHe WCMOJ/Ib30BaHUSI OCHOBHBIX HWHTE/JIEKTYa/JbHBIX —OIepaLyil:
TIOCTAaHOBKM 3aZlauu, (POpMy/IMPOBaHUs TUMOTEe3, aHa/u3a U CUHTEe3a, CpaBHeHWUs,
000011leHYsI, CUCTeMaTH3alluY, BBISBEHUS TMPUUYMHHO-C/Ie[ICTBEHHBIX CBs3eH,

ITIOMCKa dH4J/JI0T'OB, Q)OPMYJII/IPOBEIHI/IH BBIBOJIOB /I W3YyUY€HHSA DA3/IMUYHBIX CTOPOH



¢busnueckux 0OBEKTOB, sIBJIEHUH U TIPOL[ECCOB, C KOTOPHIMH BO3HUKaeT
He0OX0IMMOCTb CTaKMBAThCs B TIPOdeCcCoHaIbHOM cdepe;
- M.3.Pa3BuTie yMeHUs TeHepuUpOBaTb WJed U ONpefensaTb CpPeJCTBa,
HeoOXOouMBbIe /i UX pean3aliiy;
- M.4. YMeHUe HCII0Mb30BaTh pa3/iiuHble UICTOUHUKH JI/Is1 TIO/TyYeHUs (hr3uuecKou
MH(pOpMaL1K, OL|eHUBATh ee JOCTOBEPHOCTE;
- M.5. YMeHue aHa/nv3upoBaTh W TIpeACTaB/ATh WHGOPMALMI0 B pa3/IMUHbIX
BU/IAX;
- M.6. YmeHue myO/JMYHO TIPE/ICTaBATH  pe3yJbTaThl  COOCTBEHHOTO
VICCTIeIOBaHUS], BECTU JAUCKYCCUM, JOCTYITHO ¥ TaPMOHHUYHO COYeTasi CofleprKaHue
Y (OpMBI TIpe/ICTaB/IsIeMOX MH(OPMaLY;

npeaMeTHbIx (I1):
- I1.1. ®opmupoBaHue MpeACTaB/leHUN O PO/ U MecTe (M3UKU B COBpeMeHHOMU
HayyHOW KapTWHE MHUpa; NOHWMaHuWe (PU3NUeCcKOoW CYIIHOCTH HabJiroJjaeMbiX BO
BcenenHoit sgBneHuidd, poad GU3MKM B (POPMUpPOBAaHMM  Kpyro3opa H
(byHKIIMOHATbHOW 'PAMOTHOCTH Ye/ioBeKa /I/Isl pellleHus paKTUUeCKUX 3a/1au
- I1.2. ®opmupoBaHuWe  OCHOBOIOJArawIUX  GU3NUECKUX  TIOHSITHUH,
3aKOHOMEPHOCTeH, 3aKOHOB M TeOpUM; YBepeHHOe MCII0J/ib30BaHue (hH3udecKou
TePMUHOJIOTUU U CUMBOJTUKY;
- I1.3. ®opmupoBaHue BaeHUss OCHOBHBIMHW MeTOJaMy Hay4YHOI'O I103HaHUS,
WCTO/b3yeMbIMA B (u3uKe: HabO/oJeHueM, OMucaHueM, U3MepeHHeM,
9KCIIePUMEHTOM;
- I1.4. Ywmenusi o6pabaTbiBaTh pe3y/bTaThl HW3MepeHUN, OOHapy’KUBATh
3aBUCUMOCTh MeXAY GHU3NUECKUMH BeJIMUYMHAMH, OOBSCHATH —ITOTyUeHHBIE
pe3yJbTaThl U JieJlaTh BIBO/IbI;
- T1.5. CdhopmMupoBaHHOCTb YMeHUS pelllaTh (pr3ndecKre 3ajiauy;
- I1.6. CdopMUpPOBaHHOCTb yMeHUSI TPUMEHSITb TIOJlyuyeHHble 3HaHUS IS
OOBSICHEHUSI ~ yCJIOBUUM  TMpOTeKaHWs  (U3NUeCKUX SsBJAeHWW B  TMPUPOJeE,
npoeccuoHa/ibHOM cdepe MW A TIPUHATHSL TIPaKTAYECKUX pellleHud B

TIOBCeIHEBHOM JKU3HU;



- [1.7. ChopMrpOBaHHOCTh COOCTBEHHOM MO3ULIMHM TI0 OTHOIIEHUIO K (hHU3UUeCKOU
vH(OpMaluK, Mo/lydyaeMoH 13 pa3HbIX UCTOYHHKOB.

JIMYHOCTHBIX, 0CBalBaeMbIX B paMKax nporpammMsl Bocnutanus (J/IP):

- JIP2 TIposiBASIOIIMKA aKTUBHYIO TPaKAAHCKYH MO3ULIMIO, 1eMOHCTPHUPYIOIIUH
TIPUBEP)KEHHOCTb ~ MPUHI[MIIAM  YeCTHOCTH,  TIOPSIZIOUHOCTH,  OTKPBITOCTH,
5KOHOMHYECKU aKTUBHBIA U YUYaCTBYHOIUM B CTYJIEHUECKOM W TePPUTOPUATIbBHOM
camoyTpaB/ieHUM, B TOM YHC/Ie Ha YCJIOBUSIX 10OpPOBOJIbUECTBA, TMPOJAYKTUBHO
B3aUMOZIEMCTBYIOIMI W Y4YaCTBYIOIIUMA B  [JIeATETbHOCTH  OOII[eCTBEHHBIX
OpraHu3alui;

- JIP4 TlposiBjisilOIMA W JIeMOHCTPUPYIOIIUM yBaKeHUe K JIIOASM Tpy/a,
OCO3HAIOIUI 1IeHHOCTh COOCTBeHHOTO TpyAa. CTpeMmsiiuiics K hOpMHUPOBaHHUIO B
CeTeBOU Cpefie IMYHOCTHO U MPO(eCcCHOHATbHOIO0 KOHCTPYKTUBHOTO «LIM()POBOTO
ciena»;

- JIP23 TlonyueHue OOyYaroOIIMMHCS BO3MOKHOCTH CAMOPACKPBITHS H
camopeasu3aLys JTUYHOCTY;

- JIP30 OcyI1iecTBISAIOMINNA TTOUCK U WCII0/Ib30BaHre WH(pOpMaIH, HeobXouMou
ansi 9¢b@eKTUBHOTO BBLITIOIHEHWS pa3/IMUHbIX 3a7ay, MpodeccuoHaIbHOTO U
JIMYHOCTHOT'O PAa3BUTHS.

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



2. Pe3y/ibTaThl 0CBOEHHA YUeOHOH JUCIHIIHHBI, OJ/Ie)XXallie MPoBepKe.

B pe3ynbTare arrecTaluu 10 yueOHOW [JUCLUIUIMHE OCYILeCTBISeTCs
KOMIUIEKCHasi TIDOBEpPKa C/IeyIOIIUX YMEeHWM U 3HaHWM, a Takke [AWUHaMUKa
KOMITeTEHLIMK ¥ JIMYHOCTHBIX

dbopmupoBaHusa  00IMX, MpodeCcCHOHATBHBIX

Pe3yJ/iIbTaTOB B pdMKdX ITPOI'PAMMbI BOCIIMTAHUS:

Pe3ynbTaThl 00yueHUs:

ITokasartenu OLIeHKH
pesy/bTara

dopma KOHTPOJIS
Y OLIeHUBaHUs

¥Y1. OnmceBath U OOBSICHATH
(hr3rueckue sIBJIeHUSI U CBOMCTBA
TeJT: JIBIDKeHHe HeOeCHBIX Tenl U
HCKYCCTBEHHBIX CITyTHUKOB
3eM/y; CBOMCTBa rasos,
JKAJKOCTEM U TBepAbIX TeJl;
3JIEKTPOMarHuTHY0 UWHJYKIIUIO,

OrnuceBaeT u 00BsICHSIET
(dur3rueckue sIBNIeHUSI Y CBOMCTBA
TeJT: JBIDKeHHe HeOecHbIX Telm U
HCKYCCTBEHHBIX CITyTHUKOB
3eM/Iy; CBOMCTBa ra3os,
JKUOKOCTEM W TBepAbIX TeJ;
39JIEKTPOMarHuTHY0 UWHJYKIIUIO,

pacripocTpaHeHue pacripocTpaHeHue
3J/IeKTPOMAarHUTHBIX BOJIH; | 3JIEKTPOMAarHATHBIX BOJIH;
BOJIHOBbIe  CBOWCTBA  CBeTa; | BOJTHOBbIe  CBOWCTBA  CBETa;

W3/lyueHre U TIOTJIOLLeHre CBeTa
aToMoM; (hoTo3ddekT.

W3/lyueHre U TIOTJIOLLeHre CBeTa
aToMoM; (hoTo3(hheKT.

YcTHBIN 0MpOC;
JlabopaTopHasi
paborTa;
TecTtrpoBaHue;
CamocrosiTesnibHas
paborTa;

Y2. Otnuuath TUIIOTE3bI
HayUHbIX TEOPHHU.

oT

Otnyaer TUIIOTe3bl oT
HayUHbIX Teopuy;
OpraHu30BbIBaTh COOCTBEHHYIO
JesITe/IbHOCTb, BbIOMpATh
TUTOBbIe MeTO/bl U CIIOCOOBI
BBITIO/THEHUS

NpO(eCcCUOHATBHBIX 3azay,
OLleHMBaTb UX 3((EeKTUBHOCThb
Y KauecTBo.

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

Y3. Jenats BbIBOAbI Ha OCHOBe | [lelaeT BBIBOABI HAa OCHOBE | Y CTHBIMA OMPOC;
9KCTMepUMeHTaIbHbIX JaHHBIX. | SKCIIepUMeHTA/bHBIX AaHHbIX; | JlabopaTopHas
paborTa;
TecTtrpoBaHue;
CamocrosiTesnbHas
paborTa;
Y4. IlpuBogute mnipumepsl, | [IpuBogut TPUMepHI, | Y CTHBIM OMPOC;
II0KasbIBarolue, YTO: | IIOKas3blBarolLLye, yro: | JlabopaTopHas
Hab/rofleHnsT W JKCIepUMeHT | HabJioZieHHsT W 9KCIepuMeHT | pabora;
SIBJISIFOTCS OCHOBOU IJ1s1 | SIBJISIFOTCS OCHOBOH ans | TectupoBaHue;
BbI/IBWDKEHUS TUTIOTE3 Y | BbIIBKEHUS TUIIOTE3 u | CamocTosiTennbHas
TeOpHi, MO3BOJISIIOT TPOBEPUThH | TEOPUM, MO3BOJISIIOT MPOBEPUTH | paboTa;




HWCTUHHOCTh TeOPeTUYECKUX
BLIBOZIOB; (pusnueckasi Teopus
JlaeéT BO3MOJKHOCTb OOBSICHATH
W3BeCTHBIE SIBJIEHUS TIPUPO/IbI U

VICTUHHOCTD TEeOPeTUUECKUX
BLIBOZIOB; (DU3HUeCKass TeOopHs
IaeT BO3MOXXHOCTb OOBSICHATH
W3BECTHBIE SIBJIEHUsI TIPUPO/IbI U

HayuHbIe (baKThbl, | HAyYHBIE (haKThl,

Tpe/ICKa3bIBaTh ele | mpe/cKa3biBaTh elje

HEU3BECTHbIE SIBJIEHUSI. HEU3BECTHbIE SIBJIEHUS.

¥5. IlpuBogute  mnipumepsl | [IpuBogut TIPUMeEPHI | Y CTHBIW OIpPOC;

MPaKTUYECKOTO WCI0/Ib30BaHUs
(br3nUecKuX 3HaHWM: 3aKOHOB
MeXaHUKU, TepMOJWHaMUKU U
3J1IEKTPOMHAMYKH B
SHEPreTUKe; Pa3/IMYHbIX BUJIOB
57IeKTPOMarHUTHBIX HW3TyUYeHUU
A7 pasBUTHSL  pajuo U
Te/leKOMMYHMKaLWH,

KBAaHTOBOW (PU3UKH B CO3/jaHUU
silIepHOY SHepPreTUKH, J1a3epoB.

TIPaKTUYECKOTO MCI0JIb30BaHUs
¢bur3nueckux 3HAHUW: 3aKOHOB
MeXaHUKW, TepMOAVUHAMUKU U
3J1eKTPOAUHAMUKU B
SHEPreTUKe; Pa3/MuYHbIX BU/OB
3/IeKTPOMarHUTHBIX W3/Ty4eHUur
O7s1  pa3BUTHSL  pajuo U
Te/1eKOMMYHHKaLWH,

KBaHTOBOW (PM3UKH B CO3/[jaHUU
siIepHOY SHepPreTUKH, J1a3epoB.

JlabopaTopHast
paborTa;
TecTtupoBaHue;
CamocrosiTesibHas
paborTa;

Ye6. BocrnipynrimaTte W Ha | BocipyHrMaeT M Ha OCHOBe | Y CTHBIM OMNPOC;

OCHOBe TIOJIYYEHHBIX 3HAHUWH | TOJyYeHHBIX 3HaHui | JlabopaTopHas

CaMOCTOSITEJIbHO OLIeHMBAaTh | CAMOCTOSITE/TBHO olLleHHBaeT | pabora;

vH(dopMalio, cojeprkallyrocs | uHhopmaluio, cogepxainyrocs | TecTupoBaHue;

B COO0OIIeHUAX CMU, | B COOOIIeHUSIX CMMN, | CamocrosiTesbHas

NHTepHeTe, Hay4HO- | IHTepHerTe, HayuHO- | pabora;

TIOIYJ/ISIPHBIX CTaThsIX; TIOIYJ/ISIPHBIX CTaThsIX;

Y7. Ilpumenarts mnosnyudeHHsble | [Ipumenser MOJIyYeHHbIe | Y CTHBIA OIpOC;

3HaHUS rpu pelleHUM | 3HaHUS Tpu peiieHuu | JlabopatopHas

bu3nueckux 3afzau; Criocobsl | hr3NUecKuX 3aau. paborTa;

BBITIO/THEHHS. TectrpoBaHue;
CamocrosiTesnbHas
paborTa;

¥ 8.0mnpenensitb xapakrep | Onpegesiser XapakTep | Y CTHBIM OMNpOC;

¢usmyeckoro rmpoiecca 10 | ¢pu3nyeckoro mpotecca 10 | JIabopaTopHas

rpaduky, Tabmmiie, hopMmyie. rpaduky, Tabmmiie, hopmyie. pabora;
TectupoBaHue;
CamocTrosiTesibHas
pabora;

Y9. Usmepsts psg dusnueckux | IsmepsieT psa (pu3nuecKkux | Y CTHBIN OMPOC;

BeJINUWH, TIpe/iCTaB/isAs | BeJIMYMH, nipeficTaBsist | JlabopaTopHast

pe3ynbTaTbl ~ W3MEpeHWd  C | pe3y/ibTaTbl  W3MepeHuidd ¢ | paboTa;

Y4eTOM UX MOTPELIHOCTEN. YYETOM UX MOrPEITHOCTEMN. TectrpoBaHue;
CamocrosiTesibHas
paborTa;

Y10. W cnons30BaTh

Vicriosib30BaTh MpHOOpeETEeHHbIE

Y CTHBIV 00pOC;




npuoOpeTeHHble  3HAHWS U | 3HAHUS u yMeHust B | JlabopaTopHasi
yMeHUsI B MIPAKTUUECKOH | MPaKTUUECKOUW [esiTeTbHOCTH U | paboTa;
JlesiTeTbHOCTU Y TI0BCEe/IHEBHOMU | TTOBCE/HEBHOM YKU3HHU. TecTupoBaHue;
JKU3HU. CamocTosiTenibHast
paborTa;
31. CwmbIch TIOHATUM: | 3HaeT CMBICJT TOHSATUM: | Y CTHBIN OMNPOC;
dbusrueckoe siBlieHue, | hru3nyeckoe sByieHue, | JlabopaTopHasi
TUMOTe3a,  3aKOH,  TeOopwus, | TUTIOTe3a,  3aKOH,  Teopus, | paboTa;
BeI|eCTBO,  B3aMMO/IeNiCTBYe, | BEIlleCTBO,  B3auMO/elcTBUe, | TecTpoBaHuUe;
3/IeKTPOMarHUTHOE ToJie, | 37IeKTPOMarHUTHOe nosie, | CamocTosITe/IbHAs
BO/MHA, ()OTOH, aTOM, aTOMHOe | BOMHA, (OTOH, aTOM, aTOMHOe | paboTa;
S71po, VMOHU3UPYIOIIUeE | /PO, VMOHU3UPYIOIIHe
W3/lyyeHUs], TUIaHeTa, 3Be3/1a, | U3/yUueHus, T[laHeTa, 3Be3/a,
rajiakTuka, BcesieHHasl. rajlakTvka, BcesieHHasl.
32. CMmbICT du3nueckux | 3HaeT  CMBICT  (PU3UUECKUX | Y CTHBIM OTpOC;
BeJIMUMH: CKOPOCTb, | BeJTHUMH: CKOPOCTb, | JTabopaTtopHas
yCKOopeHue,  Macca,  CWIa, | yCKOpeHWe,  Macca,  Cua, | pabora;
VIMITYJIbC, paboTa, | UMMyJIbC, paborta, | TecTupoBaHue;
MexaHUuecKast 9Heprus, | MexaHuueckas sHeprus, | CamocTosTeTbHast
BHYTpEeHHSIs 9Heprusi, | BHyTPeHHSIs 3Heprus, | paboTa;
abcoJsroTHas TeMIiepaTypa, | abcomroTHas TeMIiepaTypa,

CpeaHsAad KMHETNYEeCKads SHeEPrua
UaCTul] BellecTBd, KOJIWMYECTBO

CpeaHAA KHWHEeTHYEeCKasi SHePrusi
UdCTUI] BelleCTBd, KOJ/JIMYECTBO

TeIJIOThI, 3J1eMeHTapHbIN | TerJIOTHl, 3/1eMeHTapHbIN

3JIEKTPUYECKUU 3apsif,. 5JIEKTPAYECKUN 3apsif.

33. CwmbIC ¢u3nueckux | 3HaeT  CMbBICJI  (PU3UUYECKUX | Y CTHBIU OMpOC;
3aKOHOB K/IACCUYeCKOM | 3aKOHOB Kjaccryeckoi | JlabopaTopHas
MeXaHHUKH, BCEMMPHOI'0 | MeXaHHUKH, BCEMMPHOrO | paboTa;
TATOTEHUs], COXpaHeHUs | TArOTeHUs], coxpaHeHus | TectupoBaHue;
SHepruy, VIMITyJ/IbCa Y | SJHepruy, UMITyJIbCa u | CamocrosiTesibHast
3JIEKTPAYECKOI'0 3apsifa, | 3JIeKTPUYECKOro 3apsja, | pabora;
TepPMO/JMHAMUKH, TepPMO/MIHAMUKH,

9/IEKTPOMAarHUTHON WH/YKI[UH,
dboToaddexra.

9/IEKTPOMAarHUTHOH WH/YKI[UH,
dhoToaddekTa.

34. Bkiaj pOCCUHCKHUX U
3apyOe>KHBIX YUEHbIX,
OKa3aBIIIMNX HauboJibllIee

BJ/IMAHHWE Had Pa3BUTHE (1)I/IBI/IKI/I.

3HaeT BK/aJ, POCCHUHCKHX H
3apy0eXXHBIX YUEHbIX,
OKa3aBIIINX HauOo/bIIIee
B/IMsIHYE Ha pa3BUTHeE (DU3HKH.

YcTHBIM OMIPOC;
JlabopaTtopHast
pabora;
TectupoBaHue;
CamocrosiTenbHas
paborTa;




3. O1jeHKa 0CBOEHHs YUeOHOH JUCITHI/THHBI:

3.1 @®opmbI M MeTOABI KOHTPOJIA.

[IpegMeToM OLIeHKH C/y>KaT yMeHUs W 3HaHus, npegycmorpeHHble PI'OC mo
mucturuiiHe OYI1.11 ®U3UMKA, HampapiieHHble Ha (opMHpoBaHHe OOIMX U
npoecCUOHAILHBIX KOMIIETeHI[UH, a TakXe JTMUHOCTHBIX pe3y/bTaTOB B paMKax
TPOrpamMMbl BOCITUTAHUS.



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

OneMeHT Y /] @DopMbI U MeTO/ibI KOHTPOJIS
TeKylnii KOHTPOJIb Py6e)xHbIli KOHTPOJIb IIpoMeKyTOuHas arTecralus
DopmbI IIpoBepsiemble Dopmel IIpoBepsiemble dopma IIpoBepsiemble
KOHTPOJIA JI, I, M, JIP KOHTPOJIA JI, IT, M, JIP KOHTPOJIS JI, IT, M, JIP
Pa3pen 1. BxopHou OK 01-OK 05, OK3aMmeH O OK 01-OK 05,
MexaHuKa KOHTPO/JIb, OK 07; JI.1.- OK 07; JI.1.-
KPNel JI.6.; M.1.-M.6,; JI.6.; M.1.-M..6,;
[1.1.-I1.7.; JIP2, [1.1.-11.7.; JIP2,
JIP4, JTP23, JIP4, JTP23,
JIP30 JIP30
Tema 1.1. YO, T, CP OK 01-OK 05,
OCHOBBI OK 07; JI.1.-
KUHEeMaTHKH! JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 1.2 YO, T, CP OK 01-OK 05,
OCHOBBI IMHAMUKHA OK 07; JI.1.-
JL.6.; M.1.-M..6.;
I1.1.-I1.7.; JIP2,
JIP4, JTP23,
JIP30
Tema 1.3 YO, T, CP OK 01-OK 05,
3aKOHbI COXpaHEeHUS OK 07; JI.1.-
JI.6.; M.1.-M.6.;

I1.1.-11.7.; JIP2,




JIP4, JIP23,

JIP30
Pa3pen 2. KPNe2 OK 01-OK 05, DK3ameH I OK 01-OK 05,
MoiekynsipHas OK 07; JI.1.- OK 07; JI.1.-
(u3uKa u 0CHOBBI JI1.6.; M.1.-M..6.; JI1.6.; M.1.-M..6.;
TepMOANHAMHUKU I1.1.-11.7.; JIP2, I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 2.1 YO, CP, JIPNel | OK 01-OK 05,
OcCHOBBI OK 07; JI.1.-
MOJIEKYJISIPHO- JI.6.; M.1.-M.6.;
KHHeTUUeCcKou I1.1.-I1.7.; JIP2,
TeOp1U ra3on JIP4, JIP23,
JIP30
Tema 2.2 YO, CP OK 01-OK 05,
OCHOBBI OK 07; JI.1.-
TepMOJUHAMUKU JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 2.3 YO, T, CP, OK 01-OK 05,
ArperaTHbie JIPNe2, JIPNe3 OK 07; JI.1.-
COCTOSTHUS JI.6.; M.1.-M..6.;
BellleCcTBa U I1.1.-I1.7.; JIP2,
(a3oBble TIepexo/bl JIP4, JTP23,
JIP30
Pazpen 3. KPNe3 OK 01-OK 05, IK3ameH D OK 01-OK 05,
J/IeKTPOMHaMMKa OK 07; JI.1.- OK 07; JI.1.-




J1.6.; M.1.-M..6.; J1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 3.1 YO, T, CP, OK 01-OK 05,
DJIeKTpUuyeckoe JIPNe4 OK 07; JI.1.-
rnoJie JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 3.2 YO, T, CP, OK 01-OK 05,
3aKOHBI JIPNe5, JIPNeb6, OK 07; JI.1.-
rnoctossHHoro Toka | JIPNe7, JIPNe8, | JI1.6.; M.1.-M.6.;
JIPNe9, JIPNe10 | I1.1.-I1.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 3.3 YO, T, CP, OK 01-OK 05,
OeKTpUUeCcKui TOK JIPNel1 OK 07; JI.1.-
B Pa3/IMUHbIX JI.6.; M.1.-M..6.;
cpefax I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 3.4 YO, T, CP OK 01-OK 05,
MarsuTHoe 1moJjie OK 07; JI.1.-
JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,

JIP30




Tema 3.5 YO, T, CP OK 01-OK 05,
DJIeKTPOMarHuTHast OK 07; JI.1.-
WHAYKLWS JI1.6.; M.1.-M..6,;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Pa3pnen 4 KPNe4 OK 01-OK 05, IK3ameH D OK 01-OK 05,
Ko/ie0anusa u OK 07; JI.1.- OK 07; JI.1.-
BOJIHBI JI.6.; M.1.-M..6.; JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, I1.1.-11.7.; JIP2,
JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 4.1 YO, T, CP OK 01-OK 05,
MexaHnueckue OK 07; JI.1.-
KoJsie0aHUs ¥ BOJTHBI J1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 4.2 YO, T, CP, OK 01-OK 05,
DJIeKTPOMarHUTHbIE JIPNe12 OK 07; JI.1.-
Kosie0aHUsI U BOJTHBI J1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Pa3pen 5. Ontuka KPNe5 OK 01-OK 05, DK3ameH I OK 01-OK 05,
OK 07; JI.1.- OK 07; JI.1.-
J1.6.; M.1.-M..6.; JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, I1.1.-11.7.; JIP2,




JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 5.1 YO, CP, OK 01-OK 05,
IIpupopga cera JIPNe13 OK 07; JI.1.-
JI.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 5.2 YO, CP, OK 01-OK 05,
BomHoBbIe cBotiCcTBa JIPNe14, OK 07; JI.1.-
CBeTa JIPNe15 JL.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2,
JIP4, JIP23,
JIP30
Tema 5.3 YO, T, CP OK 01-OK 05,
CreriuasibHast OK 07; JI.1.-
Teopus H.G.; M.l.-M.G.;
OTHOCHUTE/IbHOCTH IL1.-I1.7.; JIP2,
JIP4, JIP23,
JIP30
Paspen 6. KPNe6 OK 01-OK 05, DK3ameH D OK 01-OK 05,
J/1eMeHThI OK 07; JI.1.- OK 07; JI.1.-
KBAHTOBOM JI.6.; M.1.-M..6.; J1.6.; M.1.-M..6.;
(l)I’I3I’IKl/l I1.1.-11.7.; JIP2, I1.1.-I1.7.; JIP2,
JIP4, JIP23, JIP4, JIP23,
JIP30 JIP30
Tema 6.1 YO, T, CP, OK 01-OK 05,
KBaHTOBast onnTuKa JIPNe16 OK 07; JI.1.-




JI.6.; M.1.-M.6.;

I1.1.-11.7.; JIP2,

JIP4, JIP23,

JIP30

Tema 6.2 YO, T, CP, OK 01-OK 05,

dusuka atoma u JIPNe17 OK 07; JI.1.-
aTOMHOI'O JI.6.; M.1.-M..6.;
anpa I1.1.-11.7.; 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)




4.3aaHuA i OL[eHKHU 0CBOeHUsI JUCLUMILIMHBI
BxogHo¥ KOHTPOJIb

BapuanT 1

B 3ajanusax 1-9 Bpi0epuTe NPAaBWILHBINA OTBET U 3aIHIIIATE ero B 0/1aHK 0TBeTOoB. /|15
3agaauii 10, 11, 12 HanuIOUTe MO/THOE 000CHOBAHHOE peIlIeHHe W 3aNHIINTe ero B
0/IaHK OTBETOB.

Kpurtepuu onieHuBaHuA.

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

A WN -

A WN R

1. OTHOCHTE/ILHO KAakKOro Tesjla WM YacTer Tesa MacCakvup, CUAAIIUU B JBWKYLLEMCS
BaroHe, HaXOUTCS B COCTOSTHUM MOKOS?

. 3eMJIH.
. BaroHa.

. KoJieca BaroHa.
. peJibC

2. Ilpu paBHOYCKOPEHHOM /JBWK€HUH CKOPOCTb Tesa 3a 5 ¢ usameHunacb ot 10 m/c o
25 m/c. OnpesieniuTe yCKOpeHUe Teja.

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

3. [aHa 3aBUCMMOCTb KOOPAHWHATHI OT BDEMEHU NPU PaBHOMEPHOM JBWXXeHUU: X=2+3t.
YeMy paBHbI HauaibHasi KOOpWHATA U CKOPOCTh Tesa?

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

Xo=2, V=2.

4. YCTaHOBHUTE COOTBETCTBHE MeXIy (U3NUECKUMU OTKDPBITUSAMU W YYeHbIMH U
3ano/iHUTe Tabuily Huke. [TO/yUMBIIYROCS MOC/IE[0BATEILHOCTD IU(P 3aIUILINTE
0e3 3arAThIX U IMpo0esIoB B O/IaHK OTBETOB.

R ERE A) 3aKOH OOHTEK peblzili aBJIeHHS YueHbli
peA A 1) ITackanb
KUIKOCTSIMU U ra3aMu
2) Toppuuenmm
B) 3aKOH BCeMUPHOT'0 TATOTeHUs]
B) oTKpeITHE aTMOC(epHOro 3) Apxumer
>- oz 4) HeroToH
JlaBJIeHNs

1.

neiictBueM cubl 10H Testo ABMKETCS ¢ yCKopeHreM 5M/c’. Kakosa macca Teja?
2KT.



2. 0,5 kr.
3. 50 kr.
4. 100xkr.

6. Ilpu mpoBejeHUM 3KCrepUMeHTa MCC/el0Bagach 3aBUCMMOCTh MPOMJEHHOT0 TeoM
myTu S OT BpeMeHHU t. ['padvk MoyueHHOM 3aBUCUMOCTH TIPUBEJEH Ha PUCYHKe.

S.uM —

BribepuTe 1Ba yTBepKAeHHS,
COOTBETCTBYIOLI[Me Pe3y/ibTaTaM 3TUX U3MepeHUH.

1) CkopocThb Tesia paBHa 6 M/C.

2) YCcKopeHue TeJia paBHO 2 M/C’.

3) Teno ABMXKETCSI pABHOYCKOPEHO.

4) 3a BTOpYO CeKyHZy MpOK/eH MyThb 6 M.
t.c5) 3a MATYI0 CeKyHAy nporjeH nyTb 30 M.
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7. Tlo rpaduKy 3aBUCHMOCTU KOOP/WHATHI KOJIeO/IOIerocs Tesia OT BpeMeHH (PHUCYHOK
2) oripefiesiuTe aMILTUTYy KonebaHui.

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

8. UeMy paBHa mMacca rpy3a, Jexkallero Ha moay audTa, KOTOPbIM HaUMHAeT JB>KeHHe
BBEPX C yCKopeHueM 3 M/c’. I'py3 gaBuT Ha o1 iudra ¢ cutoi 520 H.
1) 60 kr
2) 50 xr
3) 40 xr
4) 5 kr

9. YcTaHOBUTE COOTBETCTBHME MEXIy TMpHOOpaMu M (PU3MUECKUMH BeJUUYMHAMHU M
3arno/iHUTe Tabuily Huke. [TO/yUMBIIYROCS MOC/I€Z0BATEILHOCTD IU(P 3aIUIINATe
0e3 3anAaThIX U TTPOOEIOB B O6/1aHK OTBETOB.

I[Tpubop dusnueckre BeJTMUUHBI

A) ncuxpomeTp 1) naBreHue
b) maHomeTp 2) CKOpOCTb



B) ciupometp

A b

B

3) cuna
4) BNa>)KHOCTh BO3/lyXa

10.Tenexkka Maccol 2 Kr [JBWXKYLAsiCd CO CKOPOCTbIO 3M/C CTa/JKHMBaeTCsl C
HeTO/JBI)KHOW TeneXXKOHM Maccou 4 KT U clemisieTcs: ¢ Hell. Onpefie/iiTe CKOPOCTb

00eux Tese)keK rocsie B3auMOAeUCTBUS?

11.ABTOMOOW/IL ABUTAICS CO CKOPOCTHIO 10M/C, 3aTeM BBIK/IIOUW/I ABUTATEe/b W Hadasl
TOPMO>KeHHe C yCcKopeHueM 2 M/c2. Kakoil myTh mpoiiieH aBTOMOOW/IeM 3a 7 C

MOMEHTA Haudd/ld TOPMO)KEHI/IH?

12.TTogbEMHBIM KpaH paBHOMEPHO TMOAHMMAaeT IpPy3 Maccou 1,5 TOHHBI CO CKOPOCTBIO
0,4 m/c. OnpesieiiTe MOIITHOCTh JIBUTaTe/sl KpaHa, eC/IM U3BeCTHO, UTo ero Ko3ddu-

LIUeHT Toie3Horo AgenctBus 60%.

Bapuanr 2

B 3ajanusax 1-9 Bpi0epuTe NPAaBWILHBINA OTBET U 3aIUIIIATE ero B 0/1aHK 0TBeTOoB. /|15
3aganuii 10, 11, 12 HanuImUTe MO/THOE 000CHOBAHHOE pelleHHe W 3aNHUIINTe ero B

0/IaHK OTBETOB.

Kpurepuu oLieHMBaHus.

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

1. B KakoM U3 C/iefylOlIKUX C/ydyaeB [JBWKEHHE Teja MOXHO pacCMaTpuBaTh Kak

JBIDKEHUE MaTeprUaJbHOW TOUKH?

. [IBM>KeHHe aBTOMOOWISI U3 OJJHOTO TOpO/ia B IPYTOiA.
. [IBrKeHe KOHBKOOEXK1Ia, BBITIOHSIOIIET0 MPorpaMMy (PUrypHOTO KaTaHUsI.

1

2

3. IB>KeHue 1roe3zia Ha MOCTY.

4. BpaliiieHue fetanu, o6pabaTbiBaeMoi Ha CTaHKe.

2. Ilpn paBHOYCKOpPEHHOM [JBWKEHUU CKOPOCTb Tejia 3a 6 C u3meHusnach OT 6 M/c [0

18 m/c. Onipegenute yCKOpeHue TeJia.

.4 m/c?;
.2 M/c%;
-2 M/
. 3 M/’

A WN -

3. U3 TMMpeaI0>KeHHbIX ypaBHEHI/Iﬁ YKa)KNUTE YPABHEHME PABHOYCKODEHHOT'O ABU)KEHUA.

. X=2t;

. X=2+2t;
. X=2+2t%;
. Xx=2-2t.

A WN R



4. YCTaHOBHUTE COOTBETCTBHE MeEXIy (HU3NUECKUMH BeJUUMHAMHA U HUX eJUHHI[aMH
W3MEpPeHH M 3aroJjiHuTe Tabnuiy Hike. [loMyuuBINyIOCS ITOC/Te0BAaTE/IbHOCTD
1dp 3aruimTe 6e3 3arAThiX U MpobesioB B 6/1aHK OTBETOB.

dusnuecKue BeJIMUYHMHbI EvHuLBI U3MepeHust
A) ckopocTb 1) I1a
b) naBnenue 2) Ik
B) Bec Tena 3) m/c
4 H
5) KT
A|Bb|B

5. Kak OyzeT ABUraThCs TeJI0 Maccol 4 Kr, ec/id paBHO/[eHCTBYHOIIast BCeX
CWJI, AEeMCTBYIOLIUX Ha Hero paBHa 8 H?

1. PaBHOMEpHO MPSIMOJTMHEUHO.

2. PaBHOMEpHO CO CKOPOCTBIO 2 M/C.

3. PaBHOYCKOPEHO C yCKOpeHHeM 2 M/c’.

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

6. Ha pucyHke npuBefieHbl rpa@UKu 3aBUCUMOCTHA KOOPJUHATbl OT BpeMEeHU /ISl ABYX
Tesi: A U B, IBWKYIIUXCS TI0 TIPSIMOM, B/IOJIb KOTOPOM U HarpaBseHa ock Ox. Bbibe-
pUTe [1Ba BEPHBIX YTBEPXKAEHUS O JBWKEHUU Tel.

X, M A 1) Teno A gBWKETCS paBHOYCKOPEHO.

2) BpemeHHOI UHTepBal MeXXy BCTpeuaMu

30 F Tes1 A u B cocraBnsiet 6 c.

20 j"'h\ A "’..-f' 3) B TeueHue 11epBbIX MSITH CEKYH/I TeJla
[IBUTAJIMCh B OJHOM HarpaB/IeHUN.

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

jefye] e 5) Teno B aBWKeTCsI C MOCTOSHHBIM YCKOPEHUEM.
0 2 4 6 8 tc

7. Tlo rpadmKy 3aBUCHMOCTU KOOPAWHATHI KOJIEO/TIOIIET0Cs Tea OT BpeMeHH (PHUCYHOK
2) orpefiesUTe TTEPUO/] KOJTeOaHHH.

.4c;
.5¢;
.8¢;
4.2 c.

W N =



X, CMA

S
o"

8. UeMy paBHa macca rpys3a, Jekalero Ha moay JudTa, KOTOPbI HAaUMHAeT JB>KeHUe
BBEPX C yCKOpeHueM 5 m/c’. I'py3 JaBuT Ha roj1 audra ¢ cutoii 585 H.
1) 49 xr
2) 45kt
3) 39 kr
4) 15 kr

9. YcraHOBUTE COOTBETCTBHE MEXIy IpubopaMu U (U3NUECKUMU BeJTUUYMHAMH,
KOTODbIe OHU W3MepSIOT. 3aroyHuTe Tabuily. [lomyunBiiyrocs rnocsieioBaTe/lbHOCTh
1udp 3anuinvTe 6e3 3angThIX U TTPOOeIOB B 6/laHK OTBETOB.

[MTpubop dusnuecKre BeJIMUKHBI
A) TepmomeTp 1)naBnenue
b) 6apomeTp-aHepou/, 2) CKOpOCTb
B) nuHamomeTp 3) cuna
4) TemniepaTypa
A |b |B
10. Teno wmaccom 3 Kr [OBWKETCA CO CKOPOCTBIO 7 M/C U

CTaJIKUBaeTCs C TOKOSIIUMCS TesioM Maccod 4 kr. Orpefieure CKOPOCTb HX
COBMECTHOTO JIBMXKEHUS.

11.ABTOMOOM/IL ABUTAJICS CO CKOPOCTBIO 25 M/C, 3aTeM BBIK/IFOUWJI JBUraTe/lb ¥ Hauvasl
TOPMOJKeHWe C yckopeHWeM 5 M/c2. Kakoll myTb mpoiiieH aBTOMoOuieM 3a 4 c
MOMEHTAa Hauasia TOPMOKeHHUs ?

12.TTogbEMHBIN KpaH paBHOMEPHO TOAHHMMaeT I'Py3 MacCOW 2,5 TOHHBI CO CKOPOCThIO
0,2 m/c. OnpesiesiiTe MOIITHOCTh JIBUTaTe/sl KpaHa, eC/IM U3BeCTHO, UTo ero Ko3ddu-
LIMeHT nosie3Horo aerctBus 40%.

b/aHK oTBeTOB
'PYTIITA
[Tpodeccus/crielinabHOCTh

(Damunus, ums)
BapuaHTt

N 3afaHus 1 2 3 4 5 6 7 8 9
OtBet




(Hmke BbI MOXKeTe 3arMcaTh 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, JIP30

Knrou:
N 1 12 |3 |4 5 |6 7 |8 |9 10 11 12
3a/laHuUs
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 orieHKu:

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

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

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

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

UTo u3yuyaeT MexaHuKa?

[aviTe oripefiesieHre MeXaHAUeCKOT0 ABWKeHUsl. [IpuBeyTe npyuMephl.

Kakoe B1keHUe Ha3bIBaeTCs MOCTyIaTe/IbHbIM?

B yeMm 3ak/t0uaeTcsi OCHOBHas 3a/laya MeXaHUKU?

Yro Takoe Tesio oTcyera?

Yto Takoe cucTema oTcuyeTa? 3aueM B Hel HY>KHbI 4achbl?

[IpuBenuTe MpUMepHI 3a/1au, pellieHreM KOTOPBIX 3aHUMAaeTCsl COBpeMeHHasi (pU3KKa.
[aviTe oripefiesieHe MaTepyUaJbHOW TOUKU

. [aliTe oripefienieHre MaTepraJbHOM TOUKU [IpriMepsi.

10 3aBUCHT JIM TPAeKTOpHs JBWKeHHUs Tejia oT Bbibopa CO? [IprmMepsl

11.Yto Takoe nyTh? KakoBa ero eaunuija B C1?

12.11ouemy, 3Has MyTh He BCerja MOKHO OIpe/ie/IUTh M0JI0KeH e Tesa?

13.JaiiTe omnipefeneHue riepeMeliieHus. Kakum ciMBoJioM ero 0603HavyaroT?

14.T1pu KaKuX yCJIOBUSIX MOZYJ/Ib TIepeMeLL[eHHs] paBeH TTPOUIEHHOMY MyTH?
15.3anuiuTe dhopMyny omnpe/iesieHuUs TT0JI0XKeHUsI Tesla B POCTPAHCTBe uepe3 MPOeKIUH.
16.Kakoe nBr>keHHe Ha3bIBaeTCsl MPSIMOJIMHEMHBIM PaBHOMEDHbBIM?

17./1aiiTe XapaKTePUCTHUKY CKOPOCTU PABHOMEPHOTO MPSIMO/IMHEHMHOTO JIBUXKEHUS

©CENPU A WN



18.Kakou Buj, MMeeT rpaMK 3aBHCUMOCTU CKOPOCTH OT BPEMEHU TIPU pPaBHOMEPHOM
TIPSIMOJTMHEHOM [IBV>KEHUH ?

19.Kak BbIUMC/IUTE TIepeMelljeHUe Tejia, eC/Id U3BeCTHbI CKOPOCTb U BpeMs ABW)XeHUS Tesia?

20.KakKoB reoMeTpuuyeCKrr CMbIC/I IepeMeILeHs ?

Kontpompyemsie komretenijuu: OK 01-OK 05, OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu orieHKu:

OTtMmeTKa «5»

TI0JIHO PACKPBITO COZieprKaHue MaTepuasa

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

IJIsI 0Ka3aTe/IbCTBA MCTI0/Ib30BaHbl pa3/IMuHble YMeHWUsI, BbIBO/IbI U3 HaOJ/TIOIeHHi, OTIHITOB
OTBET CaMOCTOSITe/IbHBIM, UCTI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMSI.

OtmeTka «4»

PACKPBLITO OCHOBHOE COZiep>kKaHUe MaTepuasia

B OCHOBHOM IIpaBU/IbHO JaHbI OTIpe/ie/ieHus] TIOHSTHI U WCII0/Ib30BaHbl HAyYHbIe TEPMUHBI.
OTBET CaMOCTOSITe/TbHBIM

Orpe/ieJieHUs]  TOHSATHM  HETO/IHble,  JIOTNYIIEeHbl  He3HAuWTe/lbHble  HapyLIeHHUS
Toc/ieloBaTeTbHOCTH M3/10)KeHUs, Hebo blliie HeTOUHOCTU TPH WCIO/b30BaHUN HayUHBIX
TePMHHOB WX B BBIBOJIaX M 0000IIeHUSIX

NpaBWIbHbIE W UYeTKHWe OTBeThl Ha BOIMPOCHI YTOUHSIOIIEro XapakTepa (TO3UWIUS
MTOHMMAFOIIUH)

OtmeTKa «3»

yCBOEHO OCHOBHOE CofiepKaHue ydyeOHOro Marepuasna, HO M3/I0)KeHO (parMeHTapHO, He
BCer/ja rocjae0BaTeIbHO

onpejie/ieHHs IOHSITUM HeJOCTaTOYHO UeTKHe

He HCII0/Ib30BaHbl B KaueCTBe J[l0Ka3aTelbCTBa BLIBOJALI M 0000IIeHNs W3 HaOmoAeHuH,
JOMYITEeHbI OITMOKY TIPU UX HU3J/I0KEeHUH

JOMyI[eHbl OIIMOKM W HETOUYHOCTH B HCIIO/Jb30BaHWM HAayyHOW TEPMUHOJIOTHH,
onpeziesieHre MOHSATHUU

TpaBUIbHBIE U UeTKHEe OTBEThl Ha BOMPOCHI HABOAAILET0 ¥ KOHKPETHU3UPYIOLEro Xapakrepa
(mo3uLMS KPUTHK)

OTMeTKa «2»

OCHOBHOE cojiep>kaHue yueOHOro MaTeprasia He pacKpbITO

He JJaHbl OTBETHI Ha BOMPOCHI HABOJSAILIETO ¥ KOHKPETU3UPYIOLEro Xapakrepa

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

TectupoBanue (T)



I Bapuanr.

Kakoe n3MeHeHHe, POUCXOSIIEe C TelaMUA, MOYKHO CUUTaTh MeXaHUUeCKUM JBIKEeHHEM:
a) ABVW>KeHUe JIOZKU OTHOCUTeTbHO bGepera

0) TastHUE JIBAA

B) KUTIEHHE BO/bI

Kakoe n3aMeHeHHe, MPOUCXOSAIIEE C TeTaMU, MOYKHO CUUTaTh MEXaHUUECKUM JBIKEHHEM:
a) TasitHUe JibJa

6) BonHBI, 0Opa3yrolirecs Ha TIOBEPXHOCTH BObI

B) KUIeHHe BO/IbI

Kakoe r3meHeHue, POMCXO/IIlee C TeJlaMu, MOYKHO CUMTAaTh MeXaHUUeCKUM JIBHKeHHUEeM:
a) KUMeHue BObI

6) TassHUE JIBAA

B) K0JieOaHMS TTOPIITHS B IBUraTesie BHYTPEHHETO CTOPAHUS

Kakoe n3MeHeHUe, TIPOMCXO/IsIIIee C TeJlaMyd, MOXXKHO CUMTATh MeXaHUUeCKHUM JIBIKEeHUEM:
a) KonebaHusi CTPYHbI

0) TasiHUe JbAA

B) KUIEHHe BO/IbI

CKopoCTb aBTOMOOW/ISI yBe/IMUmM/Iach B 2 pasa. [Ipy 3TOM TOPMO3HOM My Th:
a) He U3MEeHMJICS

0) yBenmuumsIcs B 2 pasa

B) YBeJIMUM/ICS B 4 pasa

MaiiiviHa efieT 110 TIPSIMOM Zopore paBHOMEPHO. MOXKHO /I PaCCMaTpPUBaTh IBIKEHHE
MallIWHbI KaK TTPOLecC:

a) MOJKHO, TaK Kak Jitoboe /IBIKeHHe — yrKe TIPoLiecc

0) HeJb3s, TaK KaK MPY 3TOM JBW)KEHHUU €r0 XapaKTep He MeHSeTCs

B) MOJKHO, TaK Kak ITOJIO>KEHHe MaIlIMHbI U3MEHSIETCSI CO BpeMeHeM

Kakue mapameTphbl Tejla COXpaHsIIOTCS, KOT/Jja Mbl €r0 3aMeHsieM MOZIeJIbIO, T. €. CUUTaeM
MaTrepraJbHOM TOYKOM:

a) AJIMHa

0) dopma Tena, ecm oHa chepruUecKast

B) Macca

IToe3n otnipasssiercs. [1o raTdopMe napasuiesibHO Noe3y PABHOMEPHO JABWKeTCS
HOCW/IBILMK C TesiexXKoi. [Taccaxxup moe3za 3a0bi1 OTAATh KHUT'Y TIPOBOXKAIOIIIEMY €ro
YyeJIOBEKY Y BBIKW/IbIBAET €My KHUTY 13 OKHa Kyre. OTHOCUTEbHO KaKUX TeJl ypaBHeHUs!
JBWDKeHUsI KHUTH OYJyT O/JMHAKOBBI:

a) OTHOCUTE/IbHO HOCUJIBLI{MKA, TIPOBOJKAIOLLIer0 U [leppoHa



6) OTHOCHTEJIBHO ITEPPOHA U ITPOBOXKAIOIIETO
B) OTHOCHTEJIBHO ITaCCa>Xrpd 1 HOCWUJIbIIUKa

9. Tlpu pelieHny 3aau KUHEMAaTUKHY O IBU)KEHUU TeJT Mbl (DAKTUYECKH PacCMaTpUBaIA 3TH
Tejla Kak MaTepua/ibHble TOUKH (Harpumep, 3alauu O ABW>KeHUU Tesia, OpOILeHHOTO MOf
YIJIOM K TOPU30HTY). MBI 10/1b30Ba/TMCh YIPOILEHHOW MOZeJ/IbI0 I0CTaTOUHO CJIOXKHOTO
nBMKeHYst. YeM MbI ripeHeOperany Mpu peliieHny 3a/jad 3TOro THUIIA:

a) COMPOTHBJ/IEHMEM BO3/lyXa
6) maccoti Tesa
B) hopMoli U pa3Mepamu TeJa

10.TToe3p, otnipaBnsietcs. I1o niatgopme napanienbHO Moe3y paBHOMEPHO [IBUKETCS
HOCUJIBIIIMK C Tesie)kKou. [laccakup roeszia 3abbu1 OTaTh KHUATY TTPOBOXKAIOILEMY €ro
yesI0BeKY U BBIKM/IbIBAeT eMy KHUTY U3 OKHa Kyre. OTHOCHUTe/TbHO KaKUX CUCTeM OTCUéTa
XapakTep JIBWKeHUs KHUTU Oy/leT OIMHAKOBBIM, TO €CTh KaKhe CUCTeMbl OTCUéTa Oy1yT
VHepLaTbHbIMU:
a) OTHOCHUTEJIbHO MacCa)kupa, POBO>Kako11[ero, HOCK/IbILMKA, TIepPPOHa
6) oTHOCUTE/TLHO TIePPOHA, HOCU/IBIIMKA, IPOBOKAIOIIIEro
B) OTHOCUTE/TLHO TTaCCa)kKrpa v IMPOBOKAIOIIIETO

11.CkopoOCTh Tesia ¥ paguyc OKPY>KHOCTH, [0 KOTOPOU OHO JBU)KETCS], YBEJIMUWINCH B [IBa
pa3a. LleHTpocTpeMUTeibHOE YCKOPEHUE:
a) YBeJIMUUJIOCH B 2 pasa
0) yMeHBILNIOCH B 2 pa3a
B) He U3MEHW/IOCh

12.MoryT /i CKOPOCTH TPOXO’KJeHUsI MyTH U TepeMellieHus: ObITh paBHBI:
a) MOT'yT B C/Iyuyae NpsSIMOJIMHEeHMHOTO [IBHKeHUSI
6) MOryT B C/ly4yae NpSIMOJIMHEIHOTO /IBW)KEHUsI B O[HOM HarlpaB/eHUU
B) MOT'YT B C/ly4ae MpsIMOJIMHEMHOIO [IBV)KEHHUsI B Pa3HbIX HalpaB/IeHUsSIX

13.Kakas 13 repeurc/ieHHbIX BeJIMUUH — BEKTOD:
a) CKOPOCTb
0) nyThb
B) Macca

14.Kakas v3 repeuyunc/ieHHbIX BeJIMUYUH — BEeKTOP:
a) MyThb
6) crna Toka
B) TiepeMelileHHe

15. YKaxuTe nipaBU/bHOE yTBepKAeHue:
a) OT BbIOOpa CUCTeMBI OTCUETa 3aBUCHUT pellieHHe 3a/1auu
0) Teno oTcuéTa BEIOMpPaeTCs TakuM 00pa3oM, UTOOBI JBIIKEHIE BhHIT/IAIe10 Haubosiee



MPOCTO
B) B YC/JIOBMM 33/]auMl yKa3aHa CHCTeMa OTCUéTa

16.YKaxuTe 1ripaBU/ibHOE yTBEPXKeHue:
a) TeJI0 OTCUYETA BRIOMPaeTCs TaKUM 00pa3oM, UTOOBI IBUKEeHHE BhITJIsAIe/10 Haubosiee
MIPOCTO
0) BLIOOp CHCTEMBI OTCUETA 3aBUCUT OT YCIOBHI JTaHHOM 3a/1aui
B) OT BbIOOpA CUCTEMBI OTCUETA 3aBHUCUT OTBET 3a/iauu

17. YKaxkuTe rpaBu/ibHOe YTBepXK/eHue:

a) Tesio OTCUéTa BbIOMpaeTcst TakKuM 00pa3oM, uToObI ABUKEHMe BBITIsSIesI0 Hauboee
TPOCTO

6) oT BeIOOpA CUCTEMbI OTCUETA 3aBUCHT OTBET 3a/lauu

B) TeJI0 OTCUéTa BbIOMpaeTcs TaKuM 00pa3oMm, uToObI ABM>KEHUe BhITJISiZIEN0 Obl
HanboJiee MPOCTO, U B TO Ke BpeMsi Mbl MOT/I ObI OTBETUTh Ha BOIIPOC 3a/IauM

18. Teryioxon JBW)KETCS BHU3 TI0 TEUEHHIO PEKU C TIOCTOSTHHOM CKOpOCThIO. I1o mamybe
TIPOTY/IMBAETCs YesIoBeK. XapakTep JBWKEeHUsI YeslOBeKa OTHOCUTEJIbHO Teryioxoa u
bepera:

a) OJJMHAKOB, TTIOKA Ue/I0BeK JBWXETCS paBHOMEPHO
6) oMHAKOB BO BCEX CIyYasix
B) pa3HbIi, TaK Kak CKOPOCTH UesioBeKa OTHOCUTETbHO TeIyioxo/a U bepera pa3iMuHbl

19.B KakoM ciyuyae 3eMJIFO MOYKHO CUATATh MaTepyuaibHOW TOUKOM:
a) MpY U3MepPeHNH MarHUTHOTO MOJIst 3eMJIH
0) npu uccnes0BaHUY sifipa 3eMu
B) MIPU pacCMOTPEHUHU eé nBrKeHus1 BOKpyT CosHLa

20.B kakom ciydae 3eM/It0 MOXKHO CYMTaTh MaTepUalbHOM TOUKOU:
a) MpH T0MNalaHUU Ha Heé MeTeopuTa
0) ripu pacuéTe TpaeKTOpPHI CITyTHUKOB 3eM/IH
B) TIPU U3MEePEeHUM MarHUTHOTO T0J1s 3eMJTH

II BapuaHT.

1. CKopocCTb Tesia, ABWXKYIIETr0Cs 10 OKPYKHOCTU IMOCTOSTHHOTO pajJiiyca, YBeJMUniach B /1Ba
pasa. LleHTpocTpeMuTeIbHOE YCKOPEHUE:
a) yBeJIMUMIOCh B 4 pas3a
0) yBenmMumuIoCh B 2 pasa
B) He U3MEHW/I0Ch

2. Tloe3n otnpasinsiercs. [To miargopme napasiienbHO 1oe3ly paBHOMEPHO JIBUXKETCS
HOCUJTBIIUK C Tesie)KKou. [laccaykup roe3zia 3a0bT OT/IaTh KHUATY TTPOBOXKAIOIIIEMY €ro
ye/IOBEKY Y BBIKU/IbIBAET eMy KHUTY U3 OKHa KyTie. Kakum Oy/ieT xapakTep ABHKeHUsI
KHUATH OTHOCHUTETbHO WHEPLIMaIbHBIX CUCTeM OTCUYETa, eC/Ti IpeHeOpeub COMPOTUB/IEHHEM



BO3/yXa:
a) PaBHOYCKOPEHHBIM, C YCKOPEHHEM, PaBHbIM CyMMe YCKOPeHHUs CBOOOIHOTO TIaZieHUsl U
yCKOpeHUs Tioe3/ia

6) paBHOYCKOpPEHHBIM, C YCKOPEeHHEM CBOOOJHOTO TafieHHst

B) CJIOXKHBIN XapaKTep [BIKEeHHs

BribepuTe HelpaBU/IbHOE YTBEpXK/eHHe:

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

6) Tipu IPSIMOJTMHEMTHOM /IBM)KEHHH C TIOCTOSTHHBIM YCKOPeHWeM CKOPOCTh MOJKET
YBEJIMUMBATHCS, @ MOXKET U YMEHBILIATbCS

B) HarpaBJ/ieHWe YCKOPeHUs Omnpe/iesisieT HarpaB/ieHre [IBIKeHUS

. BoibepuTe HerpaBW/IbHOE YTBEPXK/EHUE:

a) BLIOODP CHCTeMbl OTCUéTa 3aBUCUT OT YCJIOBUM JaHHOMW 3aJjauu

0) ABW>KeHHe C TOCTOSIHHBIM YCKOpPeHWeM Ha3bIBaeTCs PSMOIMHEMHBIM paBHOYCKOPEHHbIM
JBIDKeHHEeM

B) TIPU MPSIMOJTMHEMHOM [IBUYKEHUU C TTIOCTOSTHHBIM YCKOPEHUEM CKOPOCTb MOXKeT
YBEJINUMBATBCS, 8 MOXKET U YMEHbIIATbCS

BribepuTe HellpaBU/IbHOE YTBEPXKIeHHE:

a) NpU MPSAMOJIMHENHOM JIBV)KEHUU C MOCTOSIHHBIM YCKOPEHUEM CKOPOCTb MOXKET
YBEJIMUMBATHCS, @ MOXKET U YMEHBILIATbCS

6) BeIOOp CHCTEMBI OTCUETA 3aBUCUT OT YCIOBUM JAaHHOM 3a7jauu

B) HarpaBJ/ieHUe YCKOPEeHUs Ompe/iesisieT HalpaB/ieHre [IBIKeHUSsT

. BoibepuTe HerpaBubHOE YTBepXK/eHue:

a) BLIOOp CHCTeMbI OTCUETA 3aBUCUT OT YCJIOBHUH TaHHOM 3a/1auu

0) ecsiv ABM>KeHMe TIPSIMOJIMHEMHO, TO YCKOPeHUe TTIOCTOSTHHO

B) TIPU MPSIMOJTMHEMHOM [IBUYKEHUU C TTIOCTOSIHHBIM YCKOPEHUEM CKOPOCTb MOXKeT
yBeTMUUBATHCS, @ MOXKET U YMEHbIIAThCst

BribepuTe He TIpaBWIbHBIE YTBEPKIEHHE:

a) MpY NIPSIMOJIMHEWHOM JIBMKEHUM C MIOCTOSTHHBIM YCKOpPEHHEeM CKOPOCTh YBe/IMUMBAEeTCS
6) mpu NpsIMOJTMHEHOM JIBYKEHUU C TIOCTOSIHHBIM yCKOPeHHeM CKOPOCTh MOXKeT
YBe/IMUYMUBATBCS, @ MOKET U YMeHbIIaThCs

B) BBIOOD CHUCTEeMbI OTCUETA 3aBUCHT OT YCJIOBUI [JaHHOM 3a/1auu

. BoibepuTe npaBUibHOE yTBEPKAEHUE:

a) TIpY MPSIMOJIMHEHOM JBMXKEHUU C TIOCTOSTHHBIM YCKOpPeHHEeM CKOPOCTb YBeTUUMBAeTCs
0) ecsii ycKopeHUe MOCTOSIHHO, TO JIBWKeHHe MPSIMOJIMHeHHO

B) TIPU MPSIMOJTMHEMHOM [IBUYKEHUU C TTIOCTOSTHHBIM YCKOPEHUEM CKOPOCTb MOXKeT
yBeTMUUBATHCS, @ MOXKET U YMEHbIIaThCst

. JBurasicb paBHOMepHO, BejiocurieucT rpoe3sskaet 40 m 3a 4 ¢. Kakou myTe OH npoeJeT Ipu
JIBWDKEHUM C TOM >Ke CKOpOCThIO 3a 20 c:



a) 200 m
6) 50 m
B) 150 Mm

10.0ten MexaHUKH, COZiepyKallliii yueHue O ABWKeHUH Tesl 6e3 yuéTa /1efCTBYIOIIUX CUJT:
a) AMHAMUKa
0) KUHeMaTHKa
B) CKOPOCTb

11.0npegenuTe, KaK Ha3bIBAETCSI PaCCTOSIHAE MEXAY HauaJbHOM Y KOHEUHOW TOYKaMMU:
a) MyThb
0) mepeMerrieHue
B) CMellleHUe
I') TPaeKTOPHUS

12.BbIACHUTE, B KAKOM M3 CJIeYIOLIUX C/IydyaeB JBUKeHUEe Tesla Heslb3s pacCMaTpUBaTh Kak
[IBIDKeHHe MaTepuaJibHOM TOUYKH?
a) Jpwkenure 3emv BOKpyr CosHLa.
6) /IBi>keHre CITyTHUKA BOKPYT 3eMJIH.
B) [ToneTt camonera u3 BnaguBocToka B MOCKBY.
r) Bpatmenue petanu, obpabaTbiBaeMoi Ha CTaHKe

13.0T™MeTbTe, KaKre U3 TIepeurc/IeHHbIX Be/TMUKH SIBJISIFOTCST CKaISIPHBIMU:
a) nepemelrieHre
0) nyTh
B) CKOPOCTb

14.BbibepuTe, UTO U3MepsieT CITHAOMETP aBTOMOOWIIS:
a) YCKOpeHue;
6) Mo/y/Ib MTHOBEHHOUM CKOPOCTH;
B) CP€/IHIO0 CKOPOCTh;
') mepeMelleHye

15.0mnpegenute, Kakasi eJMHULIA BDEMEHU SIB/ISIETCS OCHOBHOU B MeXXyHapOJHOM CHUCTeMe
e IUHULL;
a) 1 uac
6) 1 MuH
B)1lcC
r) 1 cyTKu.

16.Borumciiirte. /IBa aBTOMOOW/IS ABMXKYTCS TI0 TIPSIMOMY ITI0CCe B OZJHOM HaripaB/jieHuu. Eciu
HampaBUuTb 0cb OX B/10JIb HaTIpaBJ/IeHUS ABW)KEHHSI TeJT TI0 1110CCe, TOT/ia KaKUMU OyayT
TIPOEKIIMK CKOPOCTel aBToMo0Oueit Ha ocb OX?
a) 00e MOJI0KUTEe/TbHBIE
0) obe oTpHIiaTe/IbHBIE



B) MepBoro — I0JIOKUTEeJ/IbHasi, BTOPOI0 — OTpULAaTe/IbHAsA
1") IepBoro — OTpUllaTe/IbHAA, BTOPOI'O — IMOJIOXKUTE/IbHAas

17.Borunciiite. ABToMOOUTE 06bexanm MOCKBY T10 KO/TBIIEBOM Iopore, AuHa KoTopoit 109 km.
YeMy paBHBI MPOMAEHHBIN Iy Th | ¥ TepeMeltieHre S aBTOMOOMIS?
A)1=109km; S=0
6)1=218km S = 109 km
B)1 =218 km; S = 0.
r) I=109km; S=218 kM

18.0Omnpesenvte, ec/id yCKOPeHHe paBHO 2 M/C’, TO 3TO:
a) paBHOMEPHOE /IBMKeHHe
0) paBHO3aMe/|JIeHHOE JBKEHHE
B) PABHOYCKOPEHHOE [IBI)KEHHE
I') IPSIMOJIMHEHOE

19. KakuM 06pa3oM yCcKOpeHHe XapaKTepu3yeT U3MeHeHe BeKTOpa CKOPOCTU?
a) MO BeJIMUMHE U HallPaBJ/IeHUIO

0) 110 HarpaBJ/IeHUIO

B) I10 Be/IMUMHE

20. Borurcnvre. ABTOMOOWTB, JBYKYIIUNCS TIPSIMOJTMHEMHO PaBHOYCKOPEHO, YBeTHUMT
CBOIO CKOPOCTB ¢ 3 M/c 10 9 M/c 3a 6 cekyH/. C KakKUM yCKOpPeHUeM JIBUTaJiCsi aBTOMOOMIIb?
a) 0 m/c?

0) 3 m/c?

B) 2 M/C’

r) 1 m/c?

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

JIP4, JIP23, JIP30

Kinwuu K Tecram:

Bapuanr 1

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

INpaBunbHbi (@ ([0 (B |a |B (06 |B |0 |(aB|06 |(a |0 |a (B |(a |6 |B |a |B |O
0TBET

BapwuaHnr 2

Ne Bonpoca 1 12 |3 |4 |5 |6 [7 |8 |9 |10]11 12|13 |14 |15(16 |17 |18 1920




INpaBuibHb (@ |6 (B |6 |B |06 (a |B |B |0 |0 |r |a [r |[B |a |B |B |a |T
OTBeT

Kputepuu orieHKu:

— «2» BbICTaB/IsAeTCs 0OyyaroieMycsi, eci Habpas MeHee 8 6aioB;
— «3» BbICTaB/IsAeTCs 0Oyuaroiemycs, 3a 9, 10, 11 6annoB;

— «4» BbICTaBIIsAETCS OOyUaroiemycs, 3a 12, 13, 14, 15, 16 6am1ios;
— «5» BBICTaB/IsIeTCs o0yuaroiieMycs, 3a 6osiee 17 Ganios.

3agaHus /1A caMoOCTOSATe/NbHOM padoThl (CP)

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

1) MarepuasnbHast TOUKa.

2) CkansipHble U BeKTOPHbIE (hM3UUYeCKUe BeJTMUUHbI.

3) OTHOCUTENBHOCTh MEXaHUUECKOTO JABMKEHUS.

4) Cucrema oTcCyUeTa.

5) IlpuHLMN oTHOCUTENBHOCTH [ anuest.

6) Crioco0OnI omycaHust ABHKEHUSI.

7) PaBHOMepHOe NpsIMONIMHeNHOe JBU)KEeHUe.

8) CkopocTb. YpaBHeHMe ABWKeHUs. MrHOBeHHast U CpeJiHsAs] CKOPOCTH.
9) IlocTynaTbl TEOPUU OTHOCUTENIBHOCTH.

10) OcHOBHBIe CefCTBUS U3 TIOCTYJ/IAaTOB TEOPUHA OTHOCUTETbHOCTH.
11) IlpssmonuHeriHOe ABW)KEHUE C MOCTOSSHHBIM YCKOPEHUEM.

12) [IBm>keHe ¢ TIOCTOSTHHBIM YCKOPeHHeM CBOOOJHOTO TafieHHs.

Koutpomupyemsie komriereniuu: OK 01-OK 05, OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JTIP4, JIP23, JIP30

Kpurepuu orieHKU:

OtMmeTKa «5»

IIOJTHO PacKpbITO COZleprKaHue MaTepuaia

YETKO W TpPaBWIbHO JaHbl OIpeJesleHUs] U PacKpbITO COJep)KaHue TIOHATUM, BepHO
VICII0/Ib30BaHbI HAyUYHbIE TePMUHEI

17151 IOKa3aTeIbCTBa UCII0/Ib30BaHbl Pa3/IMuHbIe YMEHUSs, BBIBO/bI U3 HaO/FOIeHU H, OTIHITOB
OTBET CaMOCTOSITe/IbHbIH, MCIO/Ib30BaHbI paHee pHoOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasia

B OCHOBHOM IPaBU/ILHO /IaHbI OTpefieieHus TIOHATUA U UCTI0/Ib30BaHbl HayYHbIe TEPMUHBI.
OTBET CaMOCTOSITe/IbHbIN

oripefie/ieHUsi ~ TIOHATUM  HeNOJiHble,  JOMYIeHbl  He3HauuTe/ibHble  HapylleHus
T0C/IeIoBaTeTbHOCTH H3/I0)KeHUS, HeOObIlle HeTOUHOCTU MPH WCI0/b30BaHUN HayUHBIX
T€PMHWHOB WA B BBIBO/IAX M 0000IIIEHHAX




o

& U

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

OtMeTKa «3»

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

ornpe/ie/ieHUs IOHSITUN HeJJOCTaTOYHO UeTKHe

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

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

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

OtmeTKa «2»

OCHOBHOE Cojiep>KaHHe yueOHOro MaTeprasia He pacKphITO

He JJaHbl OTBEThI Ha BOMNPOCHI HABOSLLIET0 U KOHKPEeTU3UPYIOLL[ero Xxapakrepa

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

Tema 1.2. OCHOBBI JUHAMHUKH
Y crabiii onipoc (YO)

Ecnu Teno siBisieTcst cBOOGOAHBIM (UTO 3TO 3HAUMT), TO KaK OHO MOXKET /IBUTAThCSI?

NmeeTtcst v npuHLMNUanbHoe pasinure mexxay CO cBs3aHHou ¢ 3emnei © CO cBs3aHHOU
C CamMOJIeTOM, Je/larolliM BUPaXK?

[Touemy BTOpOM 3aKOH HBIOTOHA Ha3bIBAKOT OCHOBHBIM 3aKOHOM JIMHAMUWKU?

[TosicHuTe, KakK CTpPOSITCS SKCIepUMeHTa/lbHble Trpaduku B (GU3NKe Ha TpUMepe
3aBUCUMOCTHU CUJIbI YTIPYTOCTH OT Zie(hOpMaLivu.

Kak n3mepuTh Maccy Tesia B yCI0BUSIX HEBECOMOCTU?

Haxoaumick v Bbl KOTa-HAOY/Ib B COCTOSTHUM HEBECOMOCTHU?

O BeTpOBOe CTEKJIO [BMXKYILErocsi aBTOMOOWIs ypaapwuics kKomap. CpaBHUTe CHUIIBI,
JIEMCTBYIOL[ME Ha KOMapa M Ha BeTPOBOe CTEeK/I0 BO Bpems yzapa. [louemy komap
IIOCTpajiasn CUibHee?

BapoH MroHXray3eH yTBepKAaj, UTO BBITAIUI cebsi 3a Bosiockl u3 Gosiota. ObocHyiTe
HEBO3MOXXHOCTb 3TOTO.

C COpTHPOBOUYHOM TOPKHM CKaTbIBAIOTCS /IBa OJWHAKOBBIX SIIMKA: OJWH IyCTOW, APYrou
nosiHbiA. Kakol simuk O6ygeT umMeTh OO/bBIIYI0 CKOPOCTb Y MOAHOXUs? Kakol OTKaTHUTCs
Janblie 10 NPIMOJIMHEMHOMY TOPU30HTa/IbHOMY Y4acCTKY ITOC/Ie TOPKU U IoyeMy ?

10.TToueMy cKOpoCTb aBTOMOOW/S, [BVWKYILErOCs TI0 TOPHU30HTA/M He BO3pacTaer

OeCcKOHeYHO, XOTs CUJia TSTH MOTOpA JeMCTBYeT MOCTOSTHHO?



11.TTepBOK/IaCCHUK W CTaplIEK/JaCCHUK CTOSIT Ha TMOJly M TSHYT [ApPyr JApyra 3a pYKU.

OpuHaKOBbIE I CUJIbI IEMCTBYIOT Ha OJHOIO U Ha Apyroro? IlepeurciuTe ycioBuUs, Korja
MePBOK/IACCHUK MOXKET MepPeTsSHYTh CTaplLleK/J1aCCHUKA.

12.KocMoHaBT Makc mpebIraeT co CTyJja, Aepka B pyKax 'MpI0 MacCOM M CHaudasia Ha 3emie,

3areM Ha JlyHe. Kak OyzeT oT/MuaThCsi CHja, C KOTOPOUM TUPS JABUT Ha PYKYy Ue/IOBEKY
TOKa OH HaXOJUTCS B BO3Ayxe?

13.3auem Ha HV)KHEH MMOBEPXHOCTH JIbDK [le/laeTCs MPOJ0JibHAs BbleMKa?
14.Tlouemy He mIpUOMDKAIOTCA JAPYr K [Jpyry TpeAMeTbl B KOMHaTe, HECMOTpsS Ha

rpaBUTALIMOHHOE TIPUTSDKEHUe?

15.0murtuTe ombiThl ['anmvnes u HeloToHa o cBOOOAHOMY TaZieHUIO TeJl.

Koutpomupyemsie komnereHuyu: OK 01-OK 05, OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-T1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu orieHKH:

OtMmeTKa «5»

TIOJTHO PacKpbITO COZleprKaHue MaTepuaia

YETKO W TMpPaBWIbHO JaHbl OIpeJesieHUss U PacKpbITO COJepkKaHue TIOHATUM, BepHO
VICII0/Ib30BaHbI HAyYHbIE TePMUHEI

17151 IOKa3aTeIbCTBa UCII0/Ib30BaHbl Pa3/IMuHbIe YMEHUSs, BBIBO/bI M3 HaO/FOIeH , OTIHITOB
OTBET CaMOCTOSITe/IbHbIM, MCTOIb30BaHbI paHee PHOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasia

B OCHOBHOM IPaBU/ILHO /IaHbI OTpe/ieieHus: TIOHATUM U UCTI0/Ib30BaHbl HayYHbIe TEPMUHBI.
OTBET CaMOCTOSITe/IbHbIN

oripefie/ieHUsi ~ TIOHATUM  HeNoOJiHble,  JOMYIeHbl  He3HauuTe/ibHble  HapylleHus
T0C/IeIoBaTeTbHOCTH H3/I0)KeHUS, HeOObIllie HeTOUHOCTU MPH WCI0/Ib30BaHUN HayUHBIX
TePMHWHOB WA B BBIBO/IaX M 0000IIIEHHAX

NpaBWIbHble U UYeTKHe OTBeTbl Ha BOIPOChl YTOYHSIIOIIEro xapakrepa (MO3UIUsA
TTIOHWMaAIOILUH )

OtMmeTKa «3»

YCBOEHO OCHOBHOe CoOfiepKaHue yueOHOTro MaTrepuasia, HO H3J/I0KeHO ¢parMeHTapHO, He
BCer/ia Moc/ae0BaTe/IbHO

orpe/ie/ieHUs IOHSITHUN HeJJOCTaTOYHO UeTKHe

He KCII0/Ib30BaHbl B KaueCTBe J[l0Ka3aTelbCTBa BbIBOJAbI W 000011eHMs U3 HabmoaeHuH,
JOTTyIIIeHbI OIITMOKY TIPU UX U3/I0KEeHUH

JOTyIIeHbl OIMMOKM W HETOYHOCTH B WCIOMb30BAaHUM HAYYHON TEPMHUHOJIOTHH,
orpejie/ieHHe MMOHITUM

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

OTtmeTKa «2»
OCHOBHOE Cojlep>KaHHe YueOHOro MaTeprasia He pacKphITO



He JlaHbl OTBEThI Ha BOMPOCHI HABO/ISAILIET0 U KOHKPETU3HPYIOLlero XapakTepa
JomyllleHbl TpyOble OWIMOKKM B  OMpefie/ieHUH  TIOHSTUM, TPU  KCII0J/Ib30BaHUU
TEePMUHOJIOTUU.

TectupoBanue (T)
I Bapuanr.

TecroBasi pabota coctout u3 9 3aziaHuii ¢ BLIDOPOM OTBeTa, U 1 3a/laHre Ha HaXOK/eHre
COOTBETCTBUS
Kask b1l MpaBU/IbHBIN OTBET OljeHrBaeTcs 1 6asiioMm.

Bbi0epeTe 0JuH NpaBWILHBINA 0TBeT. PaBHOZENCTBYOI]asi BCeX CUJI, eMCTBYIOIIast Ha
TeJI0, PaBHA HYJII0. [IBU)KeTCs 3TO TesI0 WIX HaXOAUTCA B COCTOSTHUM TTOKOS?

A. Teno aBWXeTCSI paBHOMEPHO MPSIMOJIMHEHHO.

b. Teno aBXeTcs pABHOMEPHO 10 OKPY>KHOCTH B TOPHU30HTAIbHOM MJIOCKOCTH.

B. Teno HaxoAuTCsA B COCTOSTHUM TTOKOSI.

I'. Teno gBYXeTCs paBHOMEPHO IIPSIMOJIMHEMHO WIA HaAXOAUTCS B COCTOSTHUY TTOKOSI.

2. Boi0epeTe ouH NpaBH/IBHBIA 0TBeT. Ms1u 1o0pOCU/TY BBEPX C HaualbHOW CKOPOCTHIO
U,. Ha pucyHke a yka3aHO HaripaB/ieHHe CUIbI TSDKeCTH, JeUCTBYIOLeH Ha Teso.
OmnpegenvTe HarpaB/ieHUe BeKTOpPa YCKOPeHUsI Mstua, IBWKYILerocsi BBepX (PUCYHOK 0).

¥ a
: T?‘ l“ / 3
i :
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A. TonbKo Tak, Kak IoKa3aHo Ha puc. 16.
b. To/ibKO Tak, Kak 1oKa3aHo Ha puc. 26.
B. TosbKo Tak, Kak roKa3aHo Ha puc. 36.
I'. To/ibKO Tak, Kak MoKa3aHo Ha puc. 46.

3. OnpejeTe OAUH NMPaBUIbHBIM 0TBeT. EC/M paBHO/EMCTBYOIasi BCeX MPUIOKEHHBIX
cu/ paBHa 4 H, To y Tesia maccou 2 Kr

A. Yckopenue 2 m/c?

B. Yckopenue 0 m/c?

B. YckopeHune MoKeT OBITh JTF0ObIM

I". YckopeHue paBHO 8 m/c’

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

A. Macca 1 BeC 0IMHaKOBbBI

B. Macca pa3nuyHa, BeC OJUHaKOB



b. 1 Bec, u macca pasiuuHbl
I'. Macca oiiHaKOBa, BeC pas/InueH

5. YcraHoBuTe COOTBeTCTBHE MeXAY (u3nueckumMM BeJIMYMHAMHU M eAMHHLIAMU
U3MepeHus 3TUX BeJIUuMH B cucreme CH.

dusnueckas BeJTMUNHA EuHuIa BeJTMUUHBI
A) )KeCTKOCTb 1) kunorpamm (1Kr)
b) cuna 2) HetoToH (1 H)
B) Bec Tena 3) Hetoton*metp (1 H*Mm)
I') yckopenue 4) HerotoH Ha meTp (1 H/m)
5) MeTp B CeKyH/y 3a cekyHay (1 m/c*)
6) Ixoynb (1 1K)
6. @opmyiia, BbIpa)karIiasa 3aKOH BCEMUPHOI'0 TATOTeHM . ..
A. F = GMm/R?
b.F = kq1q2/I'2
B. F = GM/R?
I'. F =kAl

A.F=ma

b. F=puN

B. F1 = _Fz

I'. Fx = —kx

8. Bec Tena - 370...

A. ...cuna, C KOTOPOU Te/0 MPUTSITUBAET 3eMJIt0

b. ...cuna, c KOTOpPOU Te/0 AEMCTBYET Ha OMOPY

B. ...cuna, ¢ KOTOpOM Te/o AeNCTBYET Ha MO/IBEC

I'. ...cuna, C KOTOPOU TeJI0 BC/IeACTBHE 3eMHOI0 MPUTSDKEHUS JeUCTBYeT Ha OIOpy WA

rnojasec, Hero/JBHW>XHbIE OTHOCHUTE/IbBHO HETro

9. Pemnre 3agauy. [Ipy>xuHa >xectkocteto 100 H/m pactsiruBaercst cunout 20 H. YUemy
PaBHO yZJ/IMHEeHUe MPY>KUHbI?

A.5om.

b. 20 cm.

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

. Cpenu otBeToB A — I HET IPaBU/ILHOIO.

10. BeiGepeTe o juH NPaBWILHBINA 0TBET. BPYCOK /IeXXUT HEMOABW)KHO Ha HAK/IOHHOM
nockocty (puc. 7). Kakoe HaripaB/ieHUe UMeeT BEKTOP CUJIbl TPEHUS?



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

II BapuaHT

TecTtoBast paboTa cocTouT U3 9 3a7laHMi C BEIOOPOM OTBeTa, U 1 3a/jaHre Ha HaX0XKIeHHe
COOTBETCTBUS

Kark b1k MpaBU/IbHBIN OTBET OljeHHBaeTcs 1 Oaiom.

1. Ec/iu Ha m1apuK He JeMCTBYHOT HUKAaKue Jpyrue Tejia, T0 B UHepIUaJTbHOM CUCTeMe
oTCYeTa OH

A. TlocTerieHHO OCTaHaB/IMBAETCA

b. Kosneb6ieTcss 0K0/10 HauaibHOT'O TTOI0YKEeHHS

B. JIBW)KeTCs1 110 OKPY>KHOCTH C TTOCTOSIHHOM MO0 MOZYJIHO CKOPOCTBIO

I'. IBW)KeTCs C TIOCTOSTHHOM T10 MO/TYJ/TF0 U HaTlpaB/IeHUIO CKOPOCTBIO

2. Boi0epeTe ouH NpaBU/IBHBIA 0TBeT. Msiu 1o0pOCU/IY BBEPX C HaualbHOW CKOPOCTHIO
U,. Ha pucyHke a yka3aHO HaripaB/ieHHe CUIIbI TSDKeCTH, JeUCTBYIOLeN Ha Teso.
OmnpegenvTe HarpaB/ieHUe BeKTOpa YCKOPeHUsI Mstua, IBWKYILerocst BHH3 (PUCYHOK 0).

A. TonbKo Tak, Kak roka3aHo Ha puc. 16.
b. TonpKo Tak, Kak MoKa3aHo Ha puc. 26.
B. TosbKo Tak, Kak roKa3aHo Ha puc. 36.
I'. TosibKO Tak, Kak roKa3aHo Ha puc. 46.

3. OnpegenuTe 0JMH MPaBU/ILHBIA 0TBET. Te/10 MacCcou 2 KT JABU)KETCS CO CKOPOCThIO 3
M/C ¥ yCKOpeHueM 2 M/c’. Moy/ib paBHOZENCTBYIOLIel ChJl, JeMCTBYIOIMX Ha TeJI0 paBeH
1)2H

2)4H

3)6 H

4)10H

4. ITpu u3MepeHHUsIX MacChl TeJIa M €ro Beca Ha MOJII0Ce U Ha 3KBaTope 0bLI0
00HApY>XeHO, UTo

A. 1 Bec, 1 Macca pasinyHbl

B. Macca oguHakoBa, BeC pas3jinyeH

b. Macca v BeC 0/MHaKOBBI

I'. Macca pa3snvuHa, BeC OJMHaKOB



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

dusnueckast BeJIMUMHA EuHuiia BeTMUnHbI

A) )XecTKoCThb 1) kunorpamm (1Kr)

b) cuna 2) HetotoH (1 H)

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

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

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

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

b. F=mg

B.F=puN

I'. F=kAl

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

A.F=ma

b. F=puN

B.F,=-F,

I'. Fy = -kx

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

b. Bcerzia paBHa BHeIlIHel CUJIe;

B. Bcerjia MeHbllle BHEIIIHEN CHJIbL.

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

A. 2 H/m.

b. 0,5 H/m.

B. 0,02 H/m.

I'. 50 H/m.

. 0,08 H/m.

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

A.1B.2B.3T. 4 [I. Fmp=0



Koutpomupyemsie komnerenyuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;

JIP2, JIP4, JIP23, JIP30

Kiouu K Tectam:

Bapuanrt 1
Ne Bonpoca 112|345 6178|910
rsAr A4, b-2, A B IbB
IIpaBuU/IbHBIN 0TBET B-2, -5
BapuaHnr 2
Ne Bompoca 1123|145 6/7/8[9]10
ros|2|B|A-4, b-2, rrB|A|Irb
IIpaBU/IbHBIN OTBET B-2, -5

Kpurtepuu orieHKu:

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

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

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

3agaHus 1A caMOCTOATe/IbHOM padoThl (CP)

Temsbl 3cce (pedeparoB, JOK/I1a 0B, COOOIIEHHIA)

1) Cwuna. Macca.

2) TIpuHLUI Cyneprno3uLiuy CUl.

3) IlepBbii 3akoH HbtoTOHA.

4) Bropou 3akoH HbtoTOHa.

5) Cuibl B mpupoze.

6) Tpetui1 3akoH HbroTOHA.

7) 3aKOH BCEMUDHOIO TATOTEHMSI.

8) Cusa TshKeCTU U CUjla BCeMHUPHOT'O TATOTEHUsI.
9) IlepBast KocMHUUecKasi CKOPOCTb.

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

Kontpompyemslie komnereniuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; TI.1.-11.7.;

JIP2, JIP4, JIP23, JIP30

Kputepun oLieHKU:



OTMeTKa «5»

TI0JTHO PaCKPbITO COJIepyKaHue MaTepuasa

YeTKO M TIPaBWU/IBHO /[laHbl OMpe/leJIeHUsT U PACKpPbITO COJlep)KaHue TIOHSTHH, BEPHO
VICTI0J/Ib30BaHbl HAyUYHbIE TePMUHBI

IS J0Ka3aTe/IbCTBA MCTI0/Ib30BaHbl pa3/IMUHbIe YMeHWsI, BBIBO/IbI U3 HaOJ/TIOIeHHI, OTIHITOB
OTBET CaMOCTOSITe/TbHBIN, UCTI0/Ib30BaHbl paHee MPUOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKphITO OCHOBHOE COZiepyKaHHe MaTepHasa

B OCHOBHOM IIpaBU/IbHO JAHbI OTIpe/ie/IeHHs] TIOHSATHI U WCITI0/Ib30BaHbl HAyUHbIE TEPMUHBI.
OTBET CAMOCTOSITe/TbHBIN

oripefie/ieHUs]  TIOHATUM  HENOJiHble,  JOMYIeHbl ~ He3HAuWTe/lbHble  HapyIIeHUs
ToC/IeIoBaTeTbHOCTH M3/I0’KeHUs, HebOo blllie HeTOUHOCTU TPH WCII0/Ib30BaHUN HayUHBIX
TePMHHOB WIH B BBIBOJIaX M 0000IIeHUSIX

NpaBWIbHbIE ¥ UYeTKHWe OTBeThl Ha BOIMPOCHI YTOUHSIOIIErO XapakTepa (TO3UIUS
MTOHUMAFOL1I)

OtMeTKa «3»

YCBOEHO OCHOBHOe Cofiep)KaHue yueOHOro MaTepuasia, HO H3J/I0)KeHO ¢parMeHTapHO, He
BCer/ja rocjaejoBaTeIbHO

orpejie/ieHUsI MOHSITUM HeJJOCTaTOYHO UeTKUe

He HCII0/Ib30BaHbl B KaueCTBe J/I0Ka3aTe/bCTBa BLIBOJALI M 0000IIeHHsT W3 HaOMOIeHuH,
JOTTyIIIeHbI OIIMOKU TIPU UX U3/I0KEeHUU

JOTyIleHbl OIIMOKM W HETOYHOCTH B WCIOJb30BAaHUM HAyYHOW TePMUHOJIOTHH,
onpeziesieHde OHSATHUU

NpaBUIbHbIE U UeTKHEe OTBEThl Ha BOMPOCHI HABO/AILEr0 ¥ KOHKPETHU3UPYIOIEro Xapakrepa
(Mo3uLYsT KPUTHK)

OtmeTKa «2»

OCHOBHOE cojiep>kKaHHe yueOHOro MaTeprasia He pacKphbITO

He JlaHbl OTBEThI HAa BOMPOChI HABOJSILIEr0 1 KOHKPETU3UPYIOIIero XapakTepa

JOTyIleHbl TpyOble OMMOKKM B  OMpeZie/ieHUH  TIOHATHM, TpPH  KCIIO/Ib30BaHUU
TEPMUHOJIOTUH.

Tema 1.3. 3aK0oHBbI COXpaHeHUsA
Y crabii onpoc (YO)

1. Tlpu KakOM YCJIOBUHY UMITYJIbC Tejla He U3MEeHSIeTCS?

2. UTo MOXXHO CKa3aTh O HallpaB/eHUM BEKTOPOB WMITy/ibCa U CKOPOCTU JABMXKYIETOCS
Tesa’?

3. Kakoe u3 Te/m wMeeT OOMBINNN WMMY/IbC: aBTOMOOWIL Maccou 1T, ABWDKYIIUMCS CO
CKOpoCThIO0 10M/C, W CHapsil MacCoU 2KT, JeTAI[UNA CO CKOpocThio 500m/c?

4. Tlouemy Mpu yape BO3HUKAIOT OOJIbIIINE CUJIBI?



5. [MapairoTUCT paBHOMEPHO OIyCKaeTCsl Ha mMapaiitoTe. VI3MeHsieTCs /U OpPU 3TOM

VIMITYJIbC TapalroTUcTa?

['me B mpupo/ie U TeXHUKe BCTPeUaeTCsl peaKTUBHOE IBMKeHHe?

KakoB NpUHLUI JBU)KeHUs Me1y3bl?

8. OcpMuUHOrH, KajbMaphbl, KapaKaTHUI[bl U ApyTve obutateiv rimyOruH MOps TiepeMelaroTCs
nmojobHO pakeTe, BbIOpachiBasi C CWIOW BOJY, KOTOPYHO OHM HaOWparOT uepe3 pOT.
MoskeT /1 TakoM criocob rnepeMelijeHHs 00eCIeUruTh UM OOJIBIITYI0 CKOPOCTh JBIKEHUS
B TOJILL[e BOJBI?

9. Kak KOCMOHaBTy, Haxo[sIleMyCsi B OTKPBITOM KOCMOCe, BepHYTbCS 0OpaTHO Ha
KOCMUUeCKUM Kopabyib 6e3 MoCTOpOHHe ITOMOIIN?

10.ITouemy COBETYIOT TIPU BBICTPEJIE PY’Kbe MOKpenue MpHKUMaTh K Iievy?

11.Kakue wu3 TIepeurc/IeHHbIX Te/l 00/IafjaloT KWHETUUeCKOW »JHepruei: a) KaMeHb,
TIOTHATBIM HaJl 3eMuielt; 0) JIeTAIIUi caMoJIeT; B) pacTSHYyTas TIPY>KHHa.

12./13meHsieTCs I MIOTeHIMabHasl SHePrusl I0/IKH, TI/IbIBYILEN M0 TeUeHUI0 PeKU?

13.JIerkoBoii ¥ TPy30BOii aBTOMOOWU/IN ABWKYTCSI C OJWHAKOBBIMUA CKOPOCTSIMH. Kakoii u3
HUX 00/azaeT OoJIbIel KUHeTUUeCKOH dHeprueii?

14.Kak u3MeHsieTCsl KWHeTUUeCKasi 1 TOoTeHI[MabHasi SHePTrysi CBOOOHO TaZaroIIero Tesa?
Kocmuueckoro Kopabsisi, COBepIIatoIero MIrkyr Mmocajiky?

15.Kakue ripeBpailjeHus1 SHEPTUM TTPOMCXOAUT TIPY IBWKEHUHM KaMHsI, OpoIllieHHOT0 BBepX?
ComnpoTHB/ieHEM BO3Z[yXa MOXKHO TIpeHeOpeub.

16.ITpy KakoM yC/IOBHM [iBa Tejla pa3HON MacChl, TIOJHSAThIEe HA PA3HYIO BBICOTY, OYAyT
ob/1aaTh OMHAKOBOI MOTEeHIMA/ILHOM SHeprueii?

17.11lpuBeTe TIpUMephI TpeBpallleHUs] KUHeTUUeCKOW SHEepPruu Tejia B TMOTEHL[UATbHYI0
SHEPryi0 U 06paTHO.

18.I'py3, noBelieHHbIN Ha HUTH (MasATHUK), COBepIIaeT Kosebanus. Kakue npeBparieHust
SHEPTrUU MPOUCXOAST TIPU ITOM?

19.TTagarommmii ¢ BBICOTHI 2M MSTYMK MOACKOYMI Ha BbICOTy 1,5M. Kak cornacoBaTh 3TO C
3aKOHOM COXPaHEeHUs SHePrun?

20.3a cyeT KakoW SHEpPrMM B3MbIBAeT BBEPX HAMOJHEHHBIM Te/iieM BO3AYIUHBIM IIapUK,
BBIPBABILMMCSA U3 PYK?

N&

Kontpompyemslie komnereniuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JTIP4, JIP23, JIP30

Kputepuu oLieHKU:

OtmeTKa «5»

TIOJTHO PacKpbITO COZlepyKaHue MaTepuasa

YeTKO W TIpaBWIbHO [laHbl OIpeZie/ieHus] W PacKpbITO COjiep)KaHuWe TIOHSTUM, BepHO
HCII0/Tb30BaHbl HAyUHbIe TePMHUHBI

IJIsI 0Ka3aTe/IbCTBA MCTI0/Ib30BaHbl pa3/IMuHble YMeHUs], BbIBO/IbI M3 HaOJ/TIOIeHHI, OTIHITOB
OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbl paHee MpHOOpeTeHHbIe 3HAHMS.

OtmeTKa «4»
PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasia
B OCHOBHOM IPaBU/IBHO /IaHbI OTpe/ieIeHus TIOHATUU U UCTI0/Ib30BaHbl HayYHbIe TEPMUHBI.



OTBET CaMOCTOSITe/TbHBIM

orpefie/ieHUs] ~ TIOHATUM  HENOJiHble,  JOMYI[eHbl ~ He3HAauuTe/lbHble  HapyIIeHUs
TI0C/IeJOBAaTeTbHOCTHA M3/I0’KeHUsI, HeOOoIbIlvie HETOUHOCTH TIPH HCII0/Ib30BAaHUH HAayUHBIX
TePMHHOB WX B BBIBOJIaX M 0000IIeHUSIX

NpaBWIbHbIE ¥ YeTKHWe OTBeThl Ha BOIMPOCHI YTOUHSIOIIErO XapakTepa (TO3UIUS
TTOHMMAFOIIUH)

OtMeTKa «3»

YCBOEHO OCHOBHOe Cojiep)KaHue yueOHOro mMarepuasia, HO H3J/I0)KeHO (parMeHTapHO, He
BCer/ja rocjaej0BaTeIbHO

orpejie/ieHUs IOHSITUM HeJJOCTaTOYHO UeTKue

He HCII0/Ib30BaHbl B KaueCTBe Jl0Ka3aTe/bCTBa BLIBOJALI M 0000IIeHHs W3 HaOMOIeHnH,
JIOTTyIIIeHbI OIIMOKU TPU UX U3/I0KEeHUU

JOMyIlleHbl OIIMOKM ¥ HETOYHOCTH B WCIO/Jb30BAaHUM HAyYHONW TePMUHOJIOTUH,
onpeziesieHe OHSATHUU

TpaBWIbHbIE U UeTKHEe OTBEThI Ha BOMPOCHI HABOAILEr0 ¥ KOHKPETHU3UPYIOIEro Xapakrepa
(Mo3uLYsT KPUTHK)

OTMeTKa «2»

OCHOBHOE cojiep>kaHHe yueOHOro MaTeprasia He pacKpbITO

He JJaHbl OTBETHI Ha BOMPOCHI HABOJSAILIETO ¥ KOHKPETU3UPYIOIero XapakTepa

JOTyIleHbl TpyOble OMMOKKM B  OMpeZie/ieHHH  TIOHSTHM, TpPH  WCIIO/Ib30BaHUU
TEPMUHOJIOTUH.

TectupoBanue (T)

. UeMy paBeH MO/ly/ib N3MEeHEHHsI UMITyJIbCa TeJla MaCCo M, ABMXKYIIIEroCcsi CO CKOPOCTHIO V,
eCJIv TI0CJIe CTOIKHOBEHUSI CO CTeHKOU TeJI0 CTajio BUTAThCS B TIPOTHUBOTIOIOKHOM
HaTpaBJ/IeHHUH C TOM ke TI0 MO/IYJTI0 CKOPOCTBIO:

a) 2mv

0) mv

B) 0

[Ipu BbICTpeie U3 MHeBMaTUUeCKOW BUHTOBKY BbLJIeTaeT ITyJisl MaCCOM M CO CKOPOCTBIO V.
Kakotii 1o Mozy 110 UMITyJ/IbC TpHoOpeTaeT Moc/ie BhICTpesia MTHeBMaTUuecKasi BAHTOBKaA,
ecyi ee Macca B 150 pa3 6oJibIlie MacChI My JIu:

a) 150mv

6) mv

B) mv/150

C nozku o6i1ieii Maccoit 200 Kr, ABWXKYIIEMCS O CKOPOCThO 1 M/c, BbIman rpy3 maccoit 100
Kr. Kakoi cTana CKOpOCTb JIOJKU:
a) 10 m/c



0) 1 m/c
B) 2 M/C

Teno maccoit 1 kr cunoii 20 H mogaumaeTcst Ha BeICOTy 5 M. UeMy paBHa paboTa 3Toi
CUJIBIL:

a) 100 Ix

6) 10 Ix

B) 1000 /I>x

Ormnpezenyte MUHUMAbHYIO MOIITHOCTb, KOTOPO# /10/DKeH 00/1a/jaTh ABUraTesb IPHeMHUKa,
yT00BI MOAHATE TPy3 Maccoit 50 Kr Ha BbicoTy 10 M 3a 5 c:

a) 2 kBT

0) 3 kBT

B) 1 KBT

[1pu IBM>KEHUM Ha BeJIOCUIIe/le TI0 TOPU30HTAIbHOW IOPOre CO CKOPOCThIO 9 Km/u
pa3BuBaeTcst MOIHOCTh 30 BT. HalliuTe ABWXKYILYIO CUJTY:

a) 24 H

6) 12 H

B)40 H

. Teno maccou 2 kr umeet noreHManbHy0 3Hepruto 10 /I>x. Ha Kakyro BbICOTY Haji 3emien
MOHSATO TeJI0, eC/IU HyJIb 0TCUeTa MOTeHLUaIbHOW SHEPruy HaXOAUTCS Ha IOBEPXHOCTH
3eMJIU:

a)lm

0)2m

B) 0,5 ™

Bo ckonbKO pa3 moTeHLMas bHast SHEePrys, HaKOTJIeHHas TIPY>KUHOM TIPU C’KaTUU U3
T0JIOKEHUsT PABHOBECHS Ha 2 CM, MeHbllIe, UeM MPU CKaTUU TOM >Ke MPY>KUHbI Ha 4 CM:
a) B 4 pasa

0) B 2 pa3a

B) B 8 pa3

. Kak M3mMeHUTCS KMHeTHYeCKast SHeprus TeJia IpU YBeJIMYEeHUH ero CKOPOCTH B 2 pasa:
a) YBeJIMUUTCS B 2 pasa

6) ymeHbIMTCs B 4 pasa

B) yBeJMUUTCS B 4 pa3a

10.C kako¥ CKOpOCThIO0 OPOCH/TH BePTHKATBLHO BBEPX KaMeHb, eC/Id OH MPU 3TOM MOJHS/ICS Ha

BBICOTY 5 M:
a) 5 m/c

6) 10 m/c

B) 2,5 M/C



11.Teno 6porreHo BepTHKAILHO BBEPX CO CKOpOCThio 10 mM/c. Ha Kakoii BbICOTe ero
KUHEeTHUYeCKasi JHePrusi CTaHeT PaBHOM ero MoTeHIMalbHOM SHePTrUu:
a)2,5m
6)2m
B) 5M

12.EauHuLa n3MepeHrs UMITyJ/ibCa CUIbl B MeXXIyHapoAHOM CucTeMe:
a) KT * M/C
0) Hec
B) KI/M

13.3aMKHyTas cCcTeMa TeJl — Takasi CUCTeMa TeJl, Ha KOTOpbIe:
a) He JIeMCTBYIOT BHELLIHWE CUJIbI
0) He eliCTBYIOT HU BHeIIIHUe, HU BHYTPEHHUE CUJIbI
B) JEUCTBYIOT BHELIIHUE CUJIbI

14. imnyibC TeJia oripejiesisieTCsl BbIpaXkeHueM:
a) F/t
0) Fet
B) MeV

15.Teno 6poiiieHO BepTHUKAIBLHO BBEPX CO CKOpOCThio 20 mM/c. CornpoTHB/IeHHe BO3yXa
CpPaBHUTEJ/ILHO MaJio. Kakoi BbICOThI OHO JOCTUTHET:
a) 20 m
0) 15 ™
B) 10 M

16.7Kenie3HO10POXKHBIM BarOH MaCCOW M JIBM)KYIUKCSI CO CKOPOCTBIO V, CTA/IKUBAETCS
HeTo/IBW)KHBIM BarOHOM MacCOM 2m U CLeIvIsieTcsl ¢ HUM . KakiM cyMMapHbIM UMITYJIbCOM
o0/1a/jatoT iBa BaroHa rocjie CTOJKHOBEHUS:
a) 3v
0) v/3
B) V

17.CKOpOCTH JIeTKOBOT'O aBTOMOOH/ISI B 4 pa3a 0oJibIlle CKOPOCTH IPY30BOT0, a Macca
rpy30BOro B 2 pa3a 6osibiiie Macchl ierkoBoro. CpaBHUTe 3HaueHUst MOJ[yJIel UMITY/TbCOB
JIETKOBOTO P; U TPY30BOT0 P2 aBTOMOOHIIEH:
a) p1=p>
0) p>=2p:
B) P1=2p>

18.Teno, Mmaccou 2 Kr JBUXXeTCSI CO CKOPOCThIO 4 M/c. KakOB MMITy/IbC Tesna:
a) 16krem/c
0) 8krem/c
B) 4Kr*M/C



19.Teno maccoi 2 Kr 1MoIHIMAaeTCs Ha BBICOTY 5 METPOB TIPU JIEMCTBUM Ha HETO TIOCTOSTHHOM
cunbl 30 H. PaboTa 3Toi CU/Tbl paBHa:
a) 100 Ix
6) 1500 Ik
B) 150 Ik

20.Kakas 13 nepeunc/ieHHbIX BeJIMYUH SBJISIeTCS BEKTOPHOM:
a) Macca
6) umrtyibC
B) My Thb

21.BopoHa JIeTUT CO CKOpPOCThIO 6 M/C. MIMITy/IbC BOPOHBI paBeH 3 KI ¢ M/c. Macca BOpOHBI
paBHa:
a) 0,5 kr
0) 2 kr
B) 1,5 KT

22.Kak Ha3bIBaeTCs Be/IMurHa, paBHas MPOU3BeeHUI0 MacChl Tejla Ha ee CKOPOCTh:
a) UMITYJIbC CUJIBI
6) umIlyJsibC Tena
B) NepeMelleHre

23.Kak Ha3biBaeTcsi pu3nueckasi BeJIMUMHA, paBHasi POW3BeIeHUI0 MOAYIel CUJTbI U
riepeMelieHus] U KOCUHYCa yrjia MeX/1y HUMU:
a) MOIIIHOCTb
0) KMHeTHUeCKasi SHeprus
B) paboTta

24.Teno maccou 3 Kr oAHATO Ha BbIcOTy 10 M. KakoBa noTeHLMa/bHAas SHEPrys TeJia:
a) 30 Ix
6) 300 Ix
B) 600 /Ix

25.KameHb OporiieH BepTUKanbHO BBepX. Ha rmyTu 1 M ero KuHeTnueckast SHeprusi
yMeHbIMIach Ha 16 /Ik. Kakyto paboTy coBepiiiia cuia TSHKeCTH Ha 3TOM My TH:
a) -8 JIx
6) —32 Ix
B) —16 [Ix

26.11epBbIii 2/1eKTPOABUTaTE b, TIOCTPOEHHBIN akaZieMUKoM S16/10ukoBbIM B 1834 ropy,
paBHOMEpPHO ToAHKMMA (C TToMoIIbio 6710ka 1 HUTH) rpy3 50 H Ha BeicoTy 0,6 M 3a 2 C.
OrnpefiesiiTe MOLHOCTb 3TOr'O JBUraTesIs:
a) ~1,5 Bt



0) ~15 BT
B) ~#25 Bt

27.0npeaenutb paboTy CHIbI TIPYU paBHOMEPHOM MOJHSATHY TPy3a Maccoi 2 T Ha BbicoTy 50
CM:

a) 1 kIx

6) 1,5 x/Ix

B) 10 x/I>x

28.Kak Ha3biBaeTcs (pri3ruecKasi BeJIMUMHA, paBHasi IPOM3Be/IeHHIO CU/Ibl Ha BpeMsi ee
JTeVICTBUS:
a) KUHeTHYecKasi SHeprus
6) umMITyJibC Tena
B) UMITYJIbC CHJIBI

29.Ha Tesio B TeyeHue 2 MUH AiercTByeT cia 5 H. KakoB UMmyibC CUJIBL:
a) 600 H-c
6) 60 H-c
B) 6 H-C

30.Kak Ha3bIBaeTcs pr3nuecKasi BeJIMUMHA, paBHasi OTHOIIEHHIO PAa0OThI K UHTEPBATy
BpPeMeHH, 3a KOTOPbIH 3Ta paboTa CoBepIIleHa:
a) KUHeTHYeCKasi SHeprus
0) MOIITHOCTD
B) pabora

Kontposvpyemsbie komrnereHiuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kiouu K Tectam:
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IIpaBuIbHBIN
0TBeT

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

ITpaBH/IBLHBIH OTBET

Kputepuu orieHKu:
— «2» BbICTaBJIsIeTCsI 0OyUaroieMycs, ec/ii Habpan MeHee 12 6asnoB;
— «3» BbICTaB/IsAIETCS OOyUaroiemycs, 3a 13-17 6asnnos;



— «4» BBICTaBJIsIeTCS 0OyyJaroiemycsi, 3a 18-24 6ansos;
— «5» BbICTaB/IsieTCsl oOyuaroleMycs, 3a 25 1 6osee 6ansos.

3agaHus /1A cCaMOCTOSATe/NbHOM padoThl (CP)

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

1) 3aKoH coxpaHeHHs UMITYJIbCA.

2) PeakTuBHOe JBUXEHME.

3) 3aKOH COXpaHeHWs1 MOMeHTa UMIYJIbCa.

4) MexaHuuecKasi paboTa ¥ MOIITHOCTb.

5) Kunetnueckasi sHeprusi.

6) IloTeHIManbHast SHEPrys.

7) 3aKOH cOXpaHeHHsI MeXaHU4eCKOH SHeprum.

8) Pabota cusibl TSHKECTU U CUJIbI YTIPYTOCTH.

9) KoHcepBaTUBHBIE CUJIBI.

10) IlpumeHeHMne 3aKOHOB COXPaHEHUS.

11) HMcronb30BaHWe 3aKOHOB MeXaHUKHU [Jisi O0bsCHEHUs JBWKeHUS! HeOeCHBIX Tesl U
JJ1s1 pa3BUTHSL KOCMUUYECKUX MCC/Ie0BaHUM, FPaHULIbl IPUMEHMMOCTH K/1aCCUYeCKON
MeXaHUKH.

12) [IpakTiueckoe TipuMeHeHUe (U3NUECKUX 3HAHUU B TIOBCEJHEBHOW J>XU3HU IS
VICTI0/1b30BaHUS IPOCTBIX MeXaHU3MOB, MHCTPYMEHTOB, TPaHCIIOPTHBIX CPeCTB.

Kontpompyemslie komnereHiuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHKuU:

OTMeTKa «5»

TIOJTHO PacKpbITO COZlepyKaHue MaTepuasa

YeTKO W TIpaBWIbHO /[laHbl OMpeJleJIeHUs] M PACKPBITO COJep)KaHue TOHSATUM, BEPHO
WCI10J/Ib30BaHbI HAYYHbIE TEPMUHBI

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

OTMeTKa «4»

PAaCKphITO OCHOBHOE CO/lep>KaHue MaTeprasia

B OCHOBHOM TPaBWIbHO /IaHbl OMpe/ie/IeHust 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 XapakTtepa (TMo3uLus
TTIOHWMaIOIIUH )



[

OtmeTKa «3»

yCBOEHO OCHOBHOE Cofiep)KaHue y4yeOHOro Martepuasna, HO M3/I0)KeHO (parMeHTapHO, He
BCer/ja rocjae0BaTeIbHO

orpejie/ieHHs IOHSITUM HeJOCTaTOYHO UeTKHe

He HCII0/Ib30BaHbl B KaueCTBe [I0Ka3aTelbCTBa BLIBOJALI M 0000IIeHHs W3 HaOmMoAeHuH,
JOTTYTIIeHbI OIITMOKH TTPU UX U3/I0KEHUH

JOMyIleHbl OIIMOKM W HETOUHOCTH B HCIIO/b30BaHWM HAayYHOW TEPMUHOJIOTHH,
onpeziesieHe MOHSATHUU

TpaBUIbHBIE U UeTKHEe OTBEThI Ha BOMPOCHI HABOJALLET0 ¥ KOHKPETHU3UPYIOLErO Xapakrepa
(Mo3ULMS KPUTHK)

OTMeTKa «2»

OCHOBHOe cojiep>kaHue yueOHOro MaTeprasia He pacKpbITO

He JIJaHbl OTBETHI HAa BOMPOCHI HABOJSILIEr0 U KOHKPETU3UPYIOLEero XapakTepa

JOTyIleHbl TpyOble OMMOKKM B  OMpefie/ieHUH  TIOHSATWM, TP KCIIO/Ib30BaHUU
TEPMUHOJIOTUH.

KonTposibHas padora Nel

ITo pa3peny «MexaHHUKa»
BapuanT 1
CdopmynupyiTe nepBbiv 3aKk0H Hbl0TOHa.

. MOTO]_[I/IKJ'II/ICT Hada/l ABWXKEHHWE C TMIOCTOAHHBIM YCKOpDEHHEM 1 M/Cz. OHPE,[LEI[I/ITE IIyTh,

KOTOPBIU MpOIIesT MOTOLIMK/IUCT [0 TOTO MOMEHTA, KOr/la ero CKOpOCTh CcTaja 36 KM/u.

. ITo BTOopoMy 3akoHy HbIOTOHa oOrpejienMTe YCKOpeHHe Tesa, Bbi3biBaeMoe cuioi 90 H;

Macca tesa 45 Kr.

IIBa kopabmnst maccoit 50000 T KaKApI CTOAT Ha peljie Ha PAacCTOSHUM 1 KM OJWH OT
apyroro. KakoBa cusia TpUTSDKeHUs MeXXay HUMU?

Teno, nBWXYylleecss CO CKOPOCTBbIO 4M/C, UMeeT KWUHEeTHYeCcKyr sHepruro 16 k. Havtu
Maccy 3TOro Tera.

BapwuaHnr 2

CdopmymupyiTe 3aKOH BCEMUPHOTO TSTOTEHUS.

3a Kakoe BpeMsl aBTOMOOW/Ib, [BHrasCh M3 COCTOSHHUS IIOKOs C yckopeHuem 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*?

Berunciure cuny nputsbkeHus1 desoBeka Maccou 80 kr Kk ComHuy, ecsim mMacca CosHija
pasHa 1,99-10% kr, a paccrosHue ot 3emyu g0 ConHija coctasisgeT 1,5-10° km.

Tesno, maccoii 3 Kr obsaziaeT noTeHManbHOM dHeprueid 60 k. OripeenuTe BBICOTY, Ha
KOTODPYIO TIOAHSTO TEJIO0 HaJl 3eMJIel.

Bapuanr 3
CdopmynupyiiTe 3aKOH COXpaHEHUsI SHEPrUu.



Teruoxo, JBUrascCh U3 COCTOSIHMSA TOKOs C yckopeHuem 0,1 m/c?, jocTuraer ckopoctu 18

KM/4. 3a Kakoe BpeMsl 3Ta CKOPOCTb JIOCTUTHYTa? Kakoii Iy Th 3a 3TO BpeMs IpoiieH?

C KaKyMM yCKOpPeHHEeM JIBUTaJICS MpY pa30ere peakTUBHBIM camoJ/ieT Maccoi 60 T, eciu cuia

Tsru gurarteneun 90 kH?

. C Kakou cwiou npuTsarvBaetcsi JIyHOM rups Maccou 1 Kr, HaxoAsIasiCsi Ha MOBEPXHOCTU
JIynel. Macca JIyHsl paBHa 7,3 - 10%° kr, a ee paguyc 1,7-10° cm?

KakoBa KuHeTHYecKasi SHeprysi KocMuueckoro Kopabssi cepun «Coro3» MpH IBVYKEHUH TI0

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

Bapwuanr 4

Cdopmynupyite TpeTur 3akoH HproToHa.

Ilyna B cTBOME aBTOMara KajalllHMKOBa [BIKETCA C yckKopeHueM 616 kwm/c’. Kakosa
CKOpOCTH BbL/IeTa I1yJ/IY, eCc/Iy JJrHa cTBosia 41,5 cm?

Teno Maccoii 4 Kr 1oj, JelCTBUeM HEKOTOPOM CH/IbI Ipuodpeio yckopenue 2 m/c’. Kakoe
yCKOpeHHe rprobpeTaeT Teio Maccou 10 KT mo/| AeMCTBHeM TaKOH >Ke CUJIBI?

C KakoM CW/IOU MPUTATHMBAIOTCS APYT K JPYTY [Ba Tejla MacCOM I0 5 KI, eC/Ii pacCTOsTHUE
MeXXy UX LieHTpaMu mMacc paBHO 20 m?

Teno mogusamu Ha BeICOTY 0,6 M Haz 3emseid. IIpu 3ToM OHO 00s1a/ja/0 TTOTEHIMATLHOM
sHepruen paBHou 42 k. Onpesennre MacCy Tesa.

Koutpomupyemsie komneteHnyuu: OK 01-OK 05, OK 07;J1.1.-JI1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JTIP4, JIP23, JIP30

Kpurepuu orieHKuU:

- «5» cTaBUTBHCS 3a paboTY, BHITIOJIHEHHYIO TTOTHOCTBIO 6e3 OIIMO0K ¥ HeI0UeToB.

- «4» cTaBUTHCS 3a paboTy, BBITIOJIHEHHYIO MOTHOCThIO, HO TIPU HaJW4UU B Hell He Gosee
oJiHOM rpy0oii 1 ofiHOM Herpy0oi OIMOKY 1 OJTHOTO HeJjoueTa, He Oojiee TpexX HeZ0UeTOB.

- «3» CTaBUTBLCSA, €C/M CTYAEHT MpaBWIbHO BBITIOJIHWI He MeHee 2/3 Bcell paboThl wiu
JOMYCTU/ He OoJiee ofHOM rpy0oM OMMOKK M JBYX HeJ0UeTOB, He Oosiee o/HOM rpyboii u
oJHOU Herpyboi ommbKu, He Oosiee Tpex HerpyObIx OIMOOK, OZ/HOM Herpy0oil OmOKy U
Tpex HeJj0ueToB, NPYU Ha/TUUUU 4-5 HeJJ0UeToB.

- «2» CTaBUTHCS, eC/IM YKC/IO0 OIIMOOK W He0UeTOB MPEBBICUIO HOPMY OLIEHKU «3» WU
MPaBU/ILHO BBITIOJTHEHO MeHee 2/3 Bceld paboThl.

Pa3zgen 2. MosieKy/isipHasi pu3uKa U 0CHOBbI TePMOJUHAMUKHU

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

Y crabiii onpoc (YO)
1. Kakoga 11e/ib MoJIeKy/IsIpHO-KUHeTn4Yeckor Teopuu (MKT) cTpoeHnus BertjecTBa?
2. Ha3zosute ocHOBHbIe MoJiokeHuss MKT.



3. IlpuBeguTe mnprMepbl (QU3NUECKUX SIBJIEHWH, KOTOpbIE SB/SIOTCS KOCBEHHBIM
[l0Ka3aTe/IbCTBOM CYLL[eCTBOBAHUS aTOMOB U MOJIEKY/I.

4. Kakue 3KCriepyuMeHTa/IbHbIN (PaKThl MOATBEPKAAIOT CyIl[eCTBOBAaHWE MOJIEKYT (ATOMOB)

[TpuBeauTe CpaBHEHMs, MO3BOJISIOLIME MPEJCTaBUThb, HACKOJBKO MOJEKY/bl (aTOMBbI)

Mavibl.

6. IlpuBeguTe cpaBHEHUSI, MO3BOJISIOLIME MPEJCTaBUTh ,HACKOIbKO MOJIEKYJIbI (ATOMBI)
MHOTOUYMCJIEHHBI.

7. [auTe ormpezeneHre KOJTMYECTBA BeIleCTBa.

8. KakoBa efyHM1Ia Ko/MuecTBa BemjectBa B CU?

9. Cdopmynupyiite onpe/iesieHue NMOCTOSTHHOM ABorajipo. Yemy oHa paBHa?

10.ITouemy mocTosiHHasi ABOTa/Ipo OJJUHAKOBA /151 JIF0OOT0 BelrecTBa?

11.JaviTe onpeseneHre MoJisipHON Maccel. KakoBa ee efuHuiia B cucreme CU?

12.Kak cBs13aHbI MOJISIDHAsi U OTHOCUTe/IbHast MOJIeKYJISIpHast MacChl?

13.TlpuBenuTe npuMepsbl (PU3NYECKUX SIBJIEHWH, KOTOPBIE SB/SIOTCS J0Ka3aTe/IbCTBOM
JBIDKeHUSI MOJIEKY/I.

14.1aiiTe onpenenenue auddys3uu.

15.TlpuBeuTe npuMepsbl puMeHeHus Auddy3un B IpUpo/ie, TEXHUKE, U )KU3HU Ye/ioBeKa

16.I1puBeuTe npruMepsbl (PU3NUYECKUX SIBJIEHWH, KOTOPBIE SIB/SIFOTCS J0Ka3aTe/IbCTBOM
B3aMMO/|€UCTBUS MOJIEKY/I.

17.KakoBa nprpozia MeXXMOJIEKY/ISIPHOTO B3auMOZieMCTBUsI? Ha KaknX pacCTOSTHUSIX
TIPOSIBJIIFOTCSL 3TU CUJIBI?

18.Ha3oBuTe OCHOBHBIE arperaTHble COCTOSIHUA BeljecTBa. Kakue n3sMeHeHus IIPOUCXOAAT
B Bell[eCTBe IpH (a30BbIX Mepexojax?

19.Kaxk ABWXyTCS MOJIEKYJIbI Ta3a?

20.lauTe onpefiesieHNs WeaabHOrO rasa.

21.T1pu KakuX yC/IOBUSIX peasibHble ra3bl BeyT cebs o00HO ueanbHOMY rasy?

22.Ha3oBuTe (usnueckrie BeJIMUMHBI, KOTOPbIE SIBJISTFOTCSI MUKPOCKOMMYECKUMU
rapameTpaMy UZieaabHOro rasa.

23.Ha3zoBute ¢ri3nyeckre BeJIMUNHbBI, KOTOPBIE SIBJISTFOTCS MaKPOCKOITUUeCKUMU
rapamMeTpaMy UZieajabHOro rasa.

24.B yeM npuyMHa [jaBjieHud rasa’?

o1

Kontpompyemslie komnereniuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; II.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oueHKu:
OTMeTKa «5»
® [I0JIHO PaCKphITO COZep)KaHWe MaTeprasia
® UeTKO W MPAaBWIbHO [IaHbl OIpejieJieHUsI U PaCKPbITO COJepKaHue MOHSTUM, BEPHO
VICTI0J/Ib30BaHbl HAyUYHbIE TePMUHBI
e 715 JOKa3aTelbCTBA MCIIO/b30BaHbI PAa3/MUHbIe YMEHHs, BbIBOZBI U3 HaOMIOeHNUH,
OITLITOB
® OTBeT CAMOCTOSITeTbHBIN, UCII0/Ib30BaHbl paHee TTpUoOpeTeHHbIe 3HAHUS.

OtmeTKka «4»



PacKpbITO OCHOBHOE CO/lepyKaHre MaTepuasa

B OCHOBHOM IIpaBWIbHO [laHbl OMpejieJieHUs] TIOHSTHUH U HCII0/b30BaHbl HayuHble
TEPMUHBI.

OTBET CaMOCTOSITe/IbHbIN

orpejieJieHUs] TIOHATUM HeMOJIHbIe, [OMYyIeHbl He3HauuTe/bHble HapylleH!s
TI0C/IeJOBAaTeTbHOCTA HW3J/IOKeHUsI, HeOoJIblliie HEeTOUYHOCTH TIPH MCIIO/Ib30BaHUU
HayUYHbIX TEPMUHOB W/IM B BBIBOJIaX M 0000II[eHUAX

NpaBU/IbHble M UeTKHe OTBeThl Ha BOIMPOCHI YTOUHSIOIEro XapakTepa (MO3ULUS
TTOHMMAFOIIH)

OTtmeTKa «3»

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

orpejiesieHUs] MOHATHUM HeJJOCTaTOYHO YeTKHe

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

JIOTTyIIIeHbl OIMMOKKM W HETOYHOCTH B HCII0/Ib30BaHWK HAyUYHOM TEepMHUHOJIOTHH,
onpeziesieHe MOHSATHUU

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

OTtmeTKa «2»

OCHOBHOE Cojiep>KaHue yueOHOTro MaTepuasa He pacKphITO

He [aHbl OTBEThI HAa BOMIPOCHI HABOASIIEr0 U KOHKPETU3HPYIOILEro Xapakrepa
JoTyIleHbl TpyOble OLIMOKKW B OIpefe/eHUH TIOHATUM, TP  HCTIOJb30BaHUHU
TePMUHOJIOTUM.

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

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

LCoONU RN E=

bpoyHOBCKOe aBUXeHUe.

CHWJIBI ¥ S3HEPTUsS MeXXMOJIEKY/ISIPHOTO B3aUMO/eMCTBHUS.
Crpoenue ra3000pa3sHbIX, )KUJKUX U TBEPABIX TeJl.

N pneanbHbIM ras.

[aBeHue rasa.

OCHOBHOe ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKOU TeOPUH Ta30B.
Temriepatypa u ee u3MepeHue.

ABCOIOTHBINA HYJIb TEMIIEPATYPhI.

. TepmorHamMuyeckas I11Kajia TeMIlepaTyphbl.

10 CKOpOCTH JBUKEHHUS MOJIEKYJI U UX U3MepeHue.
11.M3omporiecchl ¥ UX rpa(uKu.

12.T"a30BbIe 3aKOHBI.

13.YpaBHeHUe COCTOSTHUSA W/iealbHOTO rasa.
14.MonsipHasi ra3oBasi IIOCTOSIHHA.



Koutpomupyemsie komnertenyuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHKu:
OTMeTKa «5»

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

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

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

OTtmeTKa «4»

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

OTBET CaMOCTOSITe/IbHbIN

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

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

OTtmeTKa «3»

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

orpe/ie/ieHUs] MOHATUI HeJJOCTaTOYHO YeTKHe

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

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

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

OTtmeTKa «2»

OCHOBHOE Cojiep>KaHue yueOHOTro MaTepuasa He pacKphITO

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

JIabopaTopHbIe paboThI

JIaboparopHasi padora Ne 1



N3yuenue nzobapHoro nmpomecca (onbITHas MpoBepKa 3akoHa I'eii-/Iroccaka, boiis -
MapmuoTra)

Iesb padoThI: S5KCITIepUMEHTAIbHBIM Ty TeM ITPOBEPUTH BEPHOCTh 3aKoHa ['eii-
JIroccaka (oKa3aTh MOCTOSTHCTBO OTHOLIeHus1 V/T [jisi JaHHOW MaccChl ra3a).

O6opyaoBanus: BupTtyanbHas maboparopusi «VccnemoBanue 1300apHOTo Tpoijecca
B ra3ax»
- http://efizika.ru/html15/18/index.html.

YcraHoBKa MojenupyeTaaboparopHyio paboty «IIpoBepka 3akoHa w300apHOTO
nipouecca ['eit-JTroccakar.

Kparkas Teopus

B 1802 roay, ¢paniy3ckuii yuensiii 2Ko3zed JIyu IMefi-JIroccak omy6/MKOBa/n 3aKOH
OTIpe/iesISIFOLINIM 3aBUCUMOCTh 00BEMa Tra3a OT TeMIiepaTyphbl PU MOCTOSTHHOM JIaB/IeHUU U
Heu3MeHHOM wmacce. M306apHblii mpoliecCc - 3TO TIPOL[ECC TIPU KOTOPOM U3MEHSIeTCs
COCTOSIHHE TepMOJMHAMHUYECKOW CUCTEMBI PY MOCTOSTHHOM JlaByieHnd. Ecim nmepeBogUTh C
rpeuecKkoro TO I0C/0BHO TO/TyUaeTcs: iS0S — paBHbIM U baros — TsbkecTb, BeCc. CTeK/ISTHHBIN
COCY/, 3arioJIHeH OIpe/ieJIeHHbIM Ta30M, W 3TOT COCYyJ, MPUCOeJIWHEH K TPOJ0JroBaTOU
CTeK/ISTHHOM TpyOKe. Karuieil pTyTH 3aKkyriopeH ra3 B 3Toil Tpybke. B ciefcTBum Toro, 4to
TpyOKa HaXOAWTCS B TOPU30HTAJbHOM DAacroJIoXKeHWH, [aBjieHhe B COCyjle TOCTOSIHHO
ocTaéTcsi paBHbIM aTtMmocdepHoMy. Temmnepatypa rasa yBenuuuBaeTcs oT O go 100 C.
YBuzieTh u3MeHeHHe 00BEMAa MOXKHO TIpU TOMOIIM KarelbKu PTYTH, KOTopas Oyzer
repeMelaTbCsl TI0 CTeHKe CTek/ssHHOW TpyOku. I'eli- Jltoccak u3mepsii 00BEM Ta3a B
vHrepBajie Temriepatyp ot 0 1o 100 C. Uccnenyst pa3ivuHbie rasbl OH TIOMYYMI AJj1s1 HUX

C/Te[yrolIYe 3HAYeHUs TeMIlepaTypHoro kosdduuuenra 06séMHOro pacmmpenus o = (V —
Vo) Vo t:

Tabmuia 2.1. TemnepatypHblii K03 duipieHT 00 eMHOTO pacIIPeHHs Ta30B

las TemmnepaTypHbIi Ko3hduieHT 00bEMHOT0 paciiupenus, 1/ C
Bo3gyx 0,003671
Bopopopg 0,003661
OKMCh a30Ta 0,003720
uran 0,003877
CO2 0,003710
CO 0,003669
S O 0,003903

[TonyunB Takue faHHble, ['eit-JTroccak caenan ciefyronjye BbIBOJbI:

a) TpM OJJMHAKOBOM TIOBBIIIIEHWM TemIepaTypbl, BCe Tra3bl W Mapbl OJWHAKOBO
PacCIIHPSOTCS;

0) A5 Bcex Tra3oB yBelvueHUe 00bEéMa B UHTepBasie TeMIlepaTyp OT TeMIepaTyphl TasHUs
JbZIa 10 TeMIIepaTypbl KUuMneHus: Bozibl paBHO 100/26666 nepBoHauanbHOTO 00BEMA.

TakuMm o0pa3oMm, Ha OCHOBaHWMHM HaOmoAeHui ['eii-JIfoccak yCTaHOBW/I 3aKOH:
OTHOCUTE/TbHOe U3MeHeHre 00bEéMa rasa JaHHOM MacChl MPU TTOCTOSTHHOM JIaBJIEHWH TIPSIMO
MPONOPLIMOHAJILHO M3MeHeHU0 Temriepatypsl t. (V — Vi)/Vy = t, roe — TeMriepaTypHbI
K03 uieHT 00BEMHOT0 pacIvpeHusi, YMCAeHHO PaBHbIM OTHOCHUTELHOMY HM3MeHEeHHIO


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

00bEMa rasa Ipv U3MeHeHUU ero Temrepatypbl Ha 1 rpagyc. OIbIT MOKa3biBaeT, UTO MpHU
MasbIX TVIOTHOCTSX KO3(duIeHT 00BEMHOT0 pacIliupeHusi OJJUHAKOB [I/Isl BCeX ra30oB: =
1/273 1/ C. C Touku 3penuss MKT 3ToT ¢akT 0OOBACHSETCS Tem, UTO MOJIEKY/bl Ta3a
Haxo/ITCS B CpefiHEeM Ha OOJIBIIMX PACCTOSHUSX JApPYyr OT Jpyra, U 0C0OeHHOCTH
MEXXMOJIEKYJIIPHBIX CUJ/I [/I1 PA3/IMUHbBIX ra30B B 3THUX YCJOBUSIX He CKa3bIBalOTCA. 3aKOH
MO>XHO 3armucatb B Buze: V = Vi(1 + at). O6béM JaHHOW MaccChl Ta3a MPU MOCTOSSHHOM
[laBJICHUU MeHSeTCsl JIMHEMHO NPU U3MEeHEeHUH TeMIlepaTyphbl.

Ecmu mipofgo/mkuth u3006apy B 006/1acTh HU3KMX TeMIlepatyp, Te H3MepeHUs He
MPOBOJWINChH, TO TIpsIMasi IepeceKaeT OCb TeMmrepaTypbl B TOUKe, COOTBETCTBYHOLIEN
00béMy, paBHOMY Hy/M0. OfIHAaKO, 3TO ellje He 3HAUWUT, UTO OOBEM Trasza /elCTBUTETHHO
oOpailjaeTcss B HO/b. BeAh Bce rasbl TPU CHMBHOM OXJIQXKE€HWH TIPEBPAIlalOTCS B
JKAKOCTH, a K >KMAKOCTSIM HU 3aKoH boing — Mapuotrta, HU 3akoH ['eu-JIroccaka He
TpUMeHuMbl. PeasbHble Tra3bl MOAUUHSOTCA OCHOBHBIM Ta30BbIM 3aKOHaM JIMIb
NIPUOMIKEHHO W TEM MeHee TOUHO, ueM OoJiblille TIJIOTHOCTD ra3a v HKe ero TeMIiepaTypa.
["a3, KOTOPBIM B TOUHOCTHU MOJUMHSIETCS Ta30BbIM 3aKOHAM, Ha3bIBAIOT U/ieabHbIM.

B MoneKynsipHO-KMHETUUeCKONM TeOpUU MOJeNb «Ujlea/ibHbId ra3» Y/I0B/IeTBOPSIET
C/ieIyrOIIUM TpeOOBaHHUSM:

1. 00BEM BCex MOJIEKYJI ra3a MHOTO MeHbIlle 00bEMa COCy/1a;
2. CUJIbI IPUTSDKEHUs] MeXKIy MOJIeKy/laMU Majibl, U UMY TIpeHeOperator;
3. MOJEeKYJIbl B3aUMOJENCTBYIOT TOJILKO TIPH COyAapeHuH (yap yIripyrui), pyu 3TOM

JeMCTBYIOT CUJ/IbI OTTa/IKUBaHKS;

BpeMsi CTOJIKHOBEHUSI MHOTO MeHbIlle BPeMeHU MeXy CTOJKHOBeHUsiMU. TOT (akT, 4To

UYMC/IEHHOE 3HaueHWe TeMIepaTypHOro KoadduieHTa 00BbEMHOTO
pacuiMpeHusi B TMpeeJbHOM C/ydae MajbIX IJIOTHOCTEM OJWHAKOBO [Ji1 BCEX Tras3oB,
T103BOJISIeT YCTAHOBUTh TeMIIePaTyPHYIO LKAy, He 3aBUCALLYIO OT BellleCTBa, — W/ealbHYy0
ra3oBYIO LIKajay TeMIiepaTyp.

B3dB 3a ocHoBy 1mKany Llenbcus, MOXHO OMpeAesuTb TeMIlepatypy U3
cooTtHomtenust: t = (V — Vy)/Vo, tie V — 06béM raza npu 0 C, a V — ero o0BéM npu
Temneparype t. Tak OCyLeCTB/SeTCS Orpejie/ieHue TemIlepaTypbl, He 3aBUCSLee OT
BellleCcTBa TepMOMeTpa.

[TpenenbHy0 TemIiepaTypy, IPU KOTOPOM O0BEM UAeasbHOTO Ta3a CTAHOBUTCS
pPaBHBIM HYJIIO, TIPUHUMAIOT 3a aOCOMIOTHBIA HyJ/b TeMmIiiepaTypbl. Hailiziém 3HaueHue
abcomoTHOTO HYJIA 110 miKasie Lenbcus. [TpupaBHMBas 00BEM V K HY/IO ¥ YUHTBIBasI, UTO O
= 1/273 1/C, nmonyunm: 0 = Vo(1 + 1/273t). 11 monydyaeM, 4TO abOCOMFOTHBIA HYJIb
TemIieparypsl paseH: t = — 273 C. JTo 1pe/ie/ibHasi, caMas HMA3Kas TemIieparypa B IIpUpoO/e,
Ta «HaubOJIbIIIAs UK TOC/IeHSISI CTeTleHb X0JI0/ja», CYIleCTBOBaHWe KOTOPOU TpefcKa3asl
JIOMOHOCOB.

Takoli yuéHbIi Kak YwibsasM KenbBuUH 13 AHrMM, BBENT aOCO/IOTHYIO IIKaTy
Temriepatyp. HyseBass TemriepaTypa mo Iikarie KenbBuMHa paBHa abCO/IFOTHOMY HYJIHO, a
e[IMHMLIA TeMIlepaTypbl MO 3TOM MLIKajae - rpagycy o wmkane llenbcus, U3 3a 3TOro
abcomoTHas Temriepatrypa T cBsizaHa C TeMriepaTypoi 1o 1ikase Llenbcusi popmynoii: T = ¢

+ 273C, mpuuém 1C = 1 K. Eum nocmoTpeTrs C TOYKUA 3peHUs MOJIEKYJIIPHO -
KUHETUUYeCKOW TeopuH, TO momnyuaercs, uto T = 0 K, u TemnnoBoe [ABWXeHHE MOJEKYJ
TrpeKparaeTcs.

C momorpto mkaasl KenbBrHa, 3akoH ['eli-JIroccaka MOXXHO 3amucaTh IpoILie:



1+at=1+1/273(T-273)=a T, tornaV=V,aT.
OOBéM rasa /aHHOM MacChl TPU TOCTOSSHHOM [JaBJIeHUU TIPSMO TIPOTIOPLIMOHA/IeH
abCoOTHO TeMIiepaType.
CnezmoBaTe/lbHO OTHOIIIEHWe OOBEMOB ra3a OFHOW U TOM >Ke MacChl B pa3/IMUHBIX
COCTOSIHMSIX TIPU TTOCTOSIHHOM /IaB/IEHUM PaBHO OTHOIIIEHHIO aOCOMIOTHBIX TeMITepPaTyp:

Vil Vo =Ti/ To.

Tabwuiia 2.2. XapakTepuCTUKH W300apHOT0 Ipoliecca

[TocTosIHHBIN Hassanue CBAA3b MeX1y OOmbsicHeHHE CBSI3U MEXY
rapameTp r3omnpoLecca IPyTUMU rapamMeTpamMu C TOUKU 3peHUst
rmapamMeTpamu MKT
P = const ipu m= [1306apHbIii riporjecc |V / T = const; Vi [PocT TemriepaTypbl 03Hauaet
cost. (3akoH I'ent-JIroccaka,|T; = Vo / Tp; V1 / |yBelrueHUe cpefiHed KUHeTUYeCKOU
1802 rop). Vo =T;/ To. SHEPIrUM TEeIJIOBOTO JIBUKEHUS

MOJ1eKyJT ra3a. UToObl Mo/iiep)kKUBaTh
aBJieHNe MIOCTOSTHHBIM, HEOOX0JMMO
He JIOMyCTUTh YBeTMUeHHS UkC/ia

y1apoB O eIMHUL]Y TUIOLLaAN
TOBEPXHOCTH CTEHKU

(V) p(T) V(T)
H300apHEL
.I"T I rt Fi ¥s
D =const, | Py
4 I 2 /
— = const 0 ol [I| i
T 3 - o = e
' I ’
I < T Vi< Va PI< P
H30XOpPHEL &
P P
V = const, T, T
P _ const 0 . 0|/
T T T T v * >
T < T
H2OTEPMHIECKHH
= P P
| v
T = const,
pV =const Vi V2 P P
0| L 0| of ! |
e I =
v ‘ T
T < T Vi< Va2 : Pr < p2 I

Xop padoTsI
3anyCcTUTh BUPTYyasbHbIM cTeH[ - http://efizika.ru/html5/18/index.html
YCcTaHOBUTH HauasbHble TIapaMeTphl rasa: jjaBjaeHue Py, Temmepatypy b
1 00beM V.
BeIOpath [y MCC/ieoBaHUsS a3 W3 IMATH BO3MOXKHBIX: BO3/yX, alleTH/IEH, MeTaH,
aproH, yI/IeKUC/IbIN Tas.

N
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v

Haskatb Ha KHOTIKY «[lyck» /7151 Hauasia HarpeBaHus rasa.

6. Ilpy [gocTWKeHWM KpaTHBIX TeMIlepaTyp WIA [laB/ieHUM OCTaHAaBIMBaTh HarpeB
KHOTKOM «Ilay3a».

7. CHSTh TOKa3aHWs yCTaHOBHBINETOCsd oObeMa rasa V: u TemrepaTrypbl t; M HaWTH
oTHoweHue V; /T;.

8. IIpomo/sKuTh HarpeB, Ha)kaB Ha KHOTIKY «I1yCk».

9. BHOBb OCTaHaB/IMBAaTh HarpeB KHOMKOM «Ilay3a».

10.3arucatp 3HaueHWss KOHeuyHOro oOwema V; Tipu YBeJIMYeHUU
TemriepaTtypsl! Ti.

11.Haiitu otHomienuss V; /T; u y0emuTbCsi B WX TIPUMEPHOM paBeHCTBe, T.e. B
CripaBe/lJIMBOCTH 3akoHa ['eut-JIroccaka.

12.0mpefie/iuTh OLIEHKY abCOMIOTHOM M OTHOCUTE/bHOM TIOTPEeIIHOCTel n3MepeHwUs.

13.JaHHbBIe HCCIeJOBaHHS 3aHECTU B TaOJIHILY.

Ne [ T M, m, HauanbHble rokasaTesiu KoneuHkble 1oKa3are/u Vil | Vo/ W% (W%
, as | kr/ KI' Ti, | To, | D, T),
o/ MOJIb (mMac My | vy | MK | %
n (mMomsap | ca K K
Hast rasa
Macca) | )
Po, Vo, t0, C To, K Pj, kIla | Vi, ti, C Ti, K
klla M3 (remniepa | (Temnepa | (zaBnme | M3 (Temnepa | (Temriepa
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CdopmynipoBaThk BbIBO/BI.

KoHTpo/1bHBIe BOIIPOCHI

1. 3aruiire OCHOBHbIe TIPHOOpPLI M 000pyJOBaHHE HEOOXOAUMbIE TSI

TIpOBe/IeHUs] JaHHOU paboThl.

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

B ueM oT/urie 1306apHOTO TIpoIiecca OT APYTHX M30IPOLIeCCOB.

4. Kakum TpeOOBaHUSM y/IOBTIETBOPSIET MOJie/lb «HeaTbHOrO» Tas3a B
MOJIEKYJISIPDHO - KUHETUUeCKOW TeOpUU.

5. Kto BBes abComMOTHYIO ITIKa/my TeMriepaTyp? Uem 3Ta IIKasa OT/IAYAeTCS OT IIKAaJIbI
o Lenbcum.

6. VI3 uero COCTOMT 3KCrieprMeHTa/bHasi yCTaHOBKA JaHHOM j1abopaTopHOM paboThI?
OnuiMTe Npe/jHa3HaUeHHe KaXK0ro U3 HHUX.

7. 3anuIiiiTe OCHOBHbIe TIpUOOPHI M 000py/0BaHUe, HEOOXOAUMble /ISl TPOBeJeHUs
JAHHOM paboTHI.

W

Kontpompyemsie komnereniuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; II.1.-I1.7.;
JIP2, JTIP4, JIP23, JIP30

Kputepuu orieHKu:




— OreHka «5» CTaBUThCS, €C/IM YYall[UiCsS BBINOMHsAET paboTy B IOMHOM 00Beme C
cobmoieHieM HeoOXOAWMOM TI0C/IeI0BaTeIbHOCTH ITPOBEJEHUS OMBITOB W H3MEpeHH;
CAMOCTOSITe/IbHOW paljiOHa/IbLHO MOHTHpYeT HeoOXoAuMble 000pY/0BaHKE; BCE OITBITHI
NPOBOJUT B  YCJIOBUSIX M pPeXUMaX, 00eCreuuBarolUX [OyYeHHe TPABUIbHBIX
pe3y/nbTaTOB M BBIBOJIOB; COO/MOmaeT TpeOOBaHUs MpaBuI 0e30MacHOCTU TPYyZQ; B OTUETe
MPaBU/IbHO M AaKKYPaTHO BBITIOJIHSIET BCE 3arMCH, TaOMULbI, PUCYHKH, UEPTEXHU, TPadHKH,
BBIUMC/IEHUS; TIPABU/ILHO BBITMO/THSIET aHAIM3 ITOTPEIIHOCTEH.

— OnieHKa «4» CTaBUTCS, €C/IM BBITIOJTHEHBI TPeOOBaHMS K OL[EHKH «5», HO OBLIU JOTYIeHbI
QBa-TpH HejloueTa, He OoJiee oHOU HeTrpybOit OIMOKKM U OIHOTO HeJoueTa.

— Or1jeHKa «3» CTaBUTCS, ecii paboTa BhITIOJIHEHA He TI0JTHOCTBI0, HO 00beM BBITIOJTHEHHOU
YaCcTH TaKOB, TO3BOJISIET TO/IyUYWTh TMpaBW/IbHbIE Pe3y/bTaThl U BLIBOJbL: €CIU B XO[e
TIPOBE/IeHUS OITbITa ¥ U3MEePeHH ObITH [OMYIIeHbI OLIHOKH.

— OreHKa «2» CTaBUTCS, e paboTa BBIITOTHEHA He TIOJTHOCTBIO U 00beM BBITIOJTHEHHOM
YaCTHu pa60T He TI03BOJIAT CAeJ/iaThb IIPpAaBUW/IBHBIX BbLIBOJAOB: €CJ/IM, OIIbIThI, W3MEDEeHMN,
BBIUMC/IEHUS], HAaOJTFOZIeHsT TIPOU3BO/JU/IMCH HETTPABUIILHO.

Tema 2.2. OCHOBBI TEpMOJMHAMUKH

Y crabii onpoc (YO)

o

Kakue siBnieHus1 Ha3bIBalOT TEIJIOBLIMU? [IprBeuiTe pUMepsl.

B yuem cyTh CTaTHCTHUECKOTO MO/X0/ja K 00BsICHEHUIO TEeIJIOBBIX SIBJIEHUMN ?

3. Uto u3yuvaeT TepmoAuHamMuKa? IloueMy TepMOJvHaMUKa SIBJISIETCSI MaKpPOCKOIMHWUYECKOH
Teopuen?

4. JlauTe onpejesieHWe BHYTPEHHEN SHEPIrUM Tejia B TepMoJWHaMuKe. KakumM CMMBOJIOM OHa
ob6o3HauaeTcsi? Kakopa eé equnuiia B CU?

5. Kakum MakpOCKOIMWUeCKUM IapaMeTpoM OIlpejessieTCsl BHYTPeHHss dHeprus uzeaabHOro

rasa?

Kakue crioco6b1 u3MeHeHusl BHYTPeHHel SHepruu Bbl 3HaeTe? [IpuBeuTe MPUMepHI.

Yro Takoe TeryiooOMeH? Ha3oBute BU/IbI TeTuiooOMeHa. [IpuBenTe pUMepHI.

8. [laliTe ormpefesieHnMe KoJMUecTBa TeryioThl. KakuMm cuMBOiOM 0003HauarT 3Ty
¢u3nueckyro BennurHy? KakoBa eé enqunuiia B CU?

9. 3anmiuuTe (GopmyJay A/ pacueTa KOJMYeCTBa TeIJIOThl, KOTOpOoe HeoOXoAuMO TepefiaTh
TeJly IIPU ero HarpeBaHWU, UK KOTOPOEe BBIZEISeTCs TIPU OXJIaXKeHHUU TeJla.

10.1aiiTe omnpefiesieHUe y/ie/IbHOM TeIJIOEMKOCTHU BelljecTBa. KakoB eé hr3muecKuii CMbICI?

11.JatiTe omnpefiesieHre TeMJIOEMKOCTH Tesa. KakuM CMMBOJIOM 0003HAaYarOT 3Ty (PU3NUECKYHO
BemunHy? KakoBa eé equnuiia B CU? KakoB eé ¢ur3nueckuii cMbIC/?

12.KakvMy MaKpOCKOTTMUeCKMMHU TlapaMeTpamMu ompejesisieTcss paborta ra3a? Kakyro 1o 3Haky
paboTy coBepiiiaeT ra3 Tpy PacIIiPeHUN? TIPU CKATUH ?

13.3anummre dhopMysty st pacueta paboThbl Ta3a nMpy n306apHOM TIpoijecce.

14.Kakoli reomeTpuueckuii CMbICI pabOTBI, COBepllaeMOil ra3oM Tipu JiFOOOM

TepMOJMHaMUUeCKOM Iiporiecce?

N

NP



15.CdopmynvpyiiTe ¥ 3anUIIUTe NEPBbIM 3aKOH TEPMOIUHAMUKH.

16.JaiiTe onpeiesieHre aarabaTHOTO TpoLiecca.

17.3a cueT KakKoli 3HepruM coBepiiiaeTcss pabota npu aarabatHoM rporjecce? Kak n3meHsieTcs
TemIiepaTypa rasa rnpu afirabaTHOM paciupeHrn? aarnabaTHOM CKaTUr?

18.Javite ompejeneHuWe TeIUIOBOM MallvHbl. Ha3oBuTe €€ OCHOBHbIE 3jeMeHThl. KakoBo
Ha3HaueHue KakJoro U3 HUX?

19.KakoB mpyHIUIIA JeHCTBYS TF000M TeryIoBOM MAaIllvHbI?

20.Kako nporiecc Ha3bIBaeTCsi 3aMKHYTBHIM ?

21.3anummTe Gopmyny s pacueta KII/I TernioBoii MalliHBbI.

22 Tlouemy KIIZI TerioBor maummHbl Bcerga Menbine 100 %? Kak moxxHo yBenmuuth KITJ]
TeIJIOBOM MalllHbI?

23.laiiTe orpejeneHre X0JI0AUILHOM MalllMHbl. Ha30BUTe €€ 0CHOBHBIE YaCTH.

24.KakoB MPUHLIMIT [JeUCTBUS X0JI0AUIbHON MallluHbI?

25.3amuimte ¢Gopmysbl Ajs pacyeTa XOJIOAWIBHOTO KO3(uUllMeHTa W MaKCHUMalbHOTO
XOJIOAWUIBHOTO KO3(dUlMeHTa XOJOAWIbHOW MalluHbl. MoKeT /M XOJOAWIbHBINA
Ko3dduireHT Ob1Th 60mbIIe 100 %?

26.Kakoii mpoijecc Ha3bIBalOT HeoOpaTUMbIM? OOpPaTUMBIM?

Koutpomupyemsie komnertenyuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JTIP4, JIP23, JIP30

Kputepuu oLieHKuU:
OTtMeTKa «5»
® TI0JIHO PacKpbITO COZlepyKaHue MaTepuana
® YEeTKO M MPABWU/IBHO [IaHbl OMpeJe/IeHUs U PaCKpPbITO COJlepKaHre TOHSTHUM, BEPHO
VICI10J/Ib30BaHbl HAYUYHbIE TEPMUHBI
® JiA ZloKa3aTe/lbCTBa MCIOJ/Ib30BaHbl Pa3/IMUHble YMEHUs], BbIBOZbI M3 HaO/IIOeHUH,
OMBITOB
® OTBeT CaMOCTOSITe/IbHBIN, UCTIO/Tb30BaHbl paHee TPUOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

® pacKpbITO OCHOBHOE COJlepKaHHe MaTepuasa

® B OCHOBHOM IpaBW/IbHO [laHbl OMpe/ieJieHUs] TIOHSITUM W WCII0/b30BaHbl HayuHble
TEPMUHBI.

® OTBET CaMOCTOSITe/TbHBIN

® ompeze/sieHUs TOHATUM HEMNOJIHbIE, [JOMYIleHbl He3HAUUTe/IbHble HapYLIEeHUs
T0C/Ie/JOBaTeTbHOCTA M3J/I0’KeHUs], HeOoJblliie HEeTOYHOCTH TP MCIO/b30BaHUU
HayYHbIX TEPMHUHOB W/IM B BbIBO/IaX M 000011[eHHsAX

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

OTtmeTKa «3»
® YCBOEHO OCHOBHOE cofiepykaHHe yueOHOTro Marepuasia, HO U3/10KeHO (pparMeHTapHO,
He Bcer/ia 1oc/e/joBaTeIbHO



orpe/ie/ieHUs IOHSITUN HeJJOCTaTOYHO UeTKue

He UCMO/b30BaHbl B KauecTBe [OKa3aTe/lbCTBAa BbIBOAbI U 00001jeHUsT U3
HabJTI0JeHNM, JOTTyIIeHbI OIITMOKY TIPU UX W3/I0KEeHUH

JIOTTyIIleHbl OIMMOKM W HETOYHOCTH B HCII0J/Ib30BaHHWK HAyUHOW TepMUHOJIOTHH,
orpejie/ieHHe MMOHITUM

NpaBWIbHbIe Y YeTKWe OTBeThl Ha BOIPOCHI HABOASIIET0 M KOHKPETU3WPYIOILEro
xapakTepa (Mo3ULYs KPUTHK)

OTtmeTKa «2»

OCHOBHOE€ COjlep>KaHre yueOHOro MaTeprasa He PAaCKpPhITO

He JJaHbl OTBEThI Ha BOMNPOCHI HABO/SALLIEr0 U KOHKPEeTU3UPYIOLL[ero Xapakrepa
JOMyIlleHbl TpyOble OIMMOKKA B OIpe/e/ieHUHd TIOHATUM, TPU  HCI0J/Ib30BaHUHU
TePMUHOJIOTUH.

3ajjaHusA 1A CaMOCTOATe/TbHOH padoTsl (CP)

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

LONDU R LNE

BHyTpeHHsIs1 SHepPTrUsi CUCTEMBI.

BHyTpeHHsIs1 5Heprus ueaabHOrO rasa.

Pabora u Tersiota Kak (hOpMbI Tlepe/iaur SHEPrHHu.
TenoeMKOCTb.

Y nenbHasi Te10€eMKOCTb.

KonruecTBO TerioTsl.

YpaBHeHue TerioBOro banaHca.

[TepBoe Haua/0 TePMOJMHAMUKH.

. ArabaTHBIH mporiecc.

10 [TpUHIUIT 1eCTBUS TeIJIOBOW MalllVHBI.
11.KII/I TeryioBOro ABUraTesis.

12.BTopoe Hayaso TepMOJMHAMUKU.

13. Xo/10iu/IbHBIE MAIIIVHBI.

14. TeruyioBble ABUTATE/HN.

15.0OxpaHa npupopsl.

Kontposvpyemsbie komrneteHiuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu orieHKu:
OTtMeTKa «5»

IMMOJIHO PACKPBITO COJiep>KaHHe MaTepHradJld

UETKO U IPpABWIBHO [OdHBI OIipejesieHrsa U PACKPBITO COJep>KaHHue HOHHTHﬁ, BE€PHO
HCITI0/Ib30BdHbI HAyYHbI€ TePMHWHBI

AJIA 10Kad3aTe/JIbCTBA HMCII0/Ib30BdHbI pPd3/IMYHbIE YMEHWS, BbIBOJbI K3 H&6JIIO,Z[€HI/II\/,I,
OITIBITOB

OTBeT C&MOCTOHTEJII)HI)Iﬁ, HCII0/Ib30BdAHBI pdHEe HpI/IO6p€TEHHbIe 3HaHU4.



OTt™meTKa «4»

PaCKpBITO OCHOBHOE COJlep)KaHue MaTepurasia

B OCHOBHOM TPaBW/IbHO [laHbI OTpe/ie/ieHdsl TOHSITUM M UCMOJb30BaHbl HayuHbIE
TePMUHBL.

OTBET CaMOCTOSITe/IbHbIN

orpejieJieHUs] TIOHATUM HeTOJHble, [OMYyll[eHbl He3HauuTe/bHble HapylleHH!s
ToC/IeloBaTeTbHOCTH W3/I0)KeHHsI, HeOOJIbIlIie HeTOYHOCTH TPH KCII0/Ib30BaHUU
HayUYHBIX TEDMHUHOB WU B BBIBOJAX 1 0000I1I[eHUSIX

NpaBU/IbHble W YeTKHWe OTBeTbl Ha BOIMPOChI YTOYHSIIOIETO XapakTepa (TMO3uLus
TTOHUMAFOIIUH)

OTMmeTKa «3»

YCBOEHO OCHOBHOE CO/lep)kaHue yueOHOro MaTepuasa, HO U3/10)KeHO (hparMeHTapHO,
He BCer/a nocsef0BaTe/IbHO

orpe/ie/ieHUsl OHATUIN HeJOCTaTOYHO YeTKHe

He WCI0J/Ib30BaHbl B KauecTBe [i0Ka3aTelbCTBA BbIBOALI U 0000IeHus U3
HabJTI0JeHUi, JoTyIIeHbl OIIMOKU MPU UX U3/I0KEeHUU

JIOTyIlleHbl OLIMOKM M HETOYHOCTHM B HCII0/Ib30BaHMK HAyuHOW TepMUHOJIOTHH,
onpeziesieHe MOHATHUU

NpaBWIbHbIE U UeTKHWEe OTBeTbl Ha BOIPOCHI HABOJALIEr0 UM KOHKPETH3UPYHOILero
XapakTepa (Io31LYs KPUTHK).

OTMmeTKa «2»

OCHOBHOe€ CO/lep>KaHre yueOHOro MaTeprasa He PacKphITO;

He [aHbl OTBEThI HAa BOMPOCHI HABOASILEr0 U KOHKPETU3HPYIOIIEro XapakTepa;
JOTyIleHbl TpyOble OIIMOKKW B OIpefe/ieHuH TIOHATUM, TP HCTIOJb30BaHUHU
TePMUHOJIOTUM.

Tema 2.3 ArperaTHble COCTOSTHUA BelllecTBa U ()a3oBbie Nepexobl

Y crabiii onpoc (YO)

©EONDUAWN =

W3 yero cocTouT BelLecTBO?

Kakyto sHepruio Ha3blBalOT BHYTPEeHHeU SHeprueu Tena’?

OT yero 3aBUCUT BHYTPEHHSs SHeprus teja’?

Kak MOKHO U3MeHUTb BHYTPEHHIOIO SHEPIUto?

B Kakux arperaTHbIX COCTOSIHUSIX MOKeT HaXOJUThCS BeIeCcTBO?

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

KakoBbl 0c06eHHOCTU MOJIEKY/ISIPHOTO CTPOEHUSI Ta30B, )KUJKOCTeM, TBeP/bIX TeJl?
Kako¥ niporjecc Ha3biBaeTcs ryiaByieHueM? Kpucranizaiyen?

. Kakoli niporiecc Ha3biBaeTcs ucrnapenveMm? KonzaeHcaruen?

10 Kak r3meHsieTcsi BHYTPEHHsISI SHEPrysl IPU Mepexo/ie U3 OJHOT0 arperaTHOro0 COCTOSIHUS B
Apyroe?



Koutpomupyemsie komnertenyuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHKu:
OTMeTKa «5»

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

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

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

OTtmeTKa «4»

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

OTBET CaMOCTOSITe/IbHbIN

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

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

OTtmeTKa «3»

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

orpe/ie/ieHUs] MOHATUI HeJJOCTaTOYHO YeTKHe

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

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

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

OTtmeTKa «2»

OCHOBHOE Cojiep>KaHue yueOHOTro MaTepuasa He pacKphITO

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

TectupoBanue (T)



1. YKakuTe mapy BeljecTB, CKOPOCTb Aubdy31H KOTOPBIX HaUMOOJIbITIAst PH MPOUUX
PaBHBIX YC/IOBUSX:

a) napbl 3¢upa U BO3AyX

6) pacTBOp MeJHOT0 KyIiopoca U Bofa

B) BOJ]a U CIIUPT

BbpoyHOBCKUM /IB)KeHUEM Ha3bIBaeTCs:

a) KOHBEKIIMOHHOEe [IBIPKEHME CJIOEB >KMIKOCTHU TIPH ee HarpeBaHUU

0) XxaoTHUeCKoe ABIKEHHE TBEP/bIX UaCTHI] BEI[eCTBa, B3BEIIIEHHBIX B XKUAKOCTH (MU
rase)

B) YTOPsiZIOUeHHOe /IB>KeHUe TBep/IbIX UaCTUI] BellleCTBa, B3BellIeHHbIX B )KUIKOCTU (WU
rase)

3. BpoyHOBCKOe /IBU)KeHUe YaCTHI] TbLIbLILI B BOZIe 00bSICHSETCS:

a) Ha/IMUWeM MUTaTe/TbHbIX Bell|eCTB B BOJe

0) cyljecTBOBaHUEM CHJI PUTSDKEHUSI U OTTA/IKUBAHUSI MEX/[y aTOMaMU B MOJIeKyJ/ilax
B) HETIPEPLIBHOCTBIO Y XaOTUYHOCTBIO TETJIOBOTO JBMKEHUSI MOJIEKYJT BOJbI

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

0) oTpuIiaTe/bHbIE YaCTULIbI

B) HEWTpa/IbHbIE aTOMBI

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

a) CyLL[eCTBEHHO YMEHbIIIaeTCsl paCCTOSIHUE MeX/y ero MoJjieKyJ1aMu

0) cyllecTBEHHO YBe/IMUMBAETCS PACCTOSIHHE MEX/Y ero MoJsieKyaaMu

B) CyLLIeCTBEHHO yBeJIMUMBAETCS YIIOPSIAOYEHHOCTh B PACIIO/IO}KEHHUH er0 MOJIEKY T

6. B 3akpbITOM COCyZie C CyXMMU CT€HKaMH BO3lyX HEMHOTr 0 Harpenu. Kak ripu sTom
VM3MEHW/IMCh KOHLIEHTPALMsI MOJIEKYJT BOJbl U OTHOCUTEJIbHAS BIaXKHOCTH BO3/lyXa B
cocypne:

a) KOHL[eHTpaLWs YMeHbIIN/Iach, 8 OTHOCUTE/IbHAS BJI&)KHOCTb YBEJINUN/IaCh
0) KOHIIeHTpal[us He U3MeHW/Iach, @ OTHOCUTE/TbHAs BJIAXKHOCTh YMEHBIITH/IAaCh
B) KOHLIEHTPALMs1 yBeJIUUN/IacCh, 8 OTHOCUTE/IbHAsA BJIa)KHOCTh HE U3MEeHU/IaCh

7.B 3dKPBITOM COoCyde C CYXUMH CTEHKAMU TEMIIEPATYPaA BO34yXd HEMHOI'O ITTOHU3WU/IdCh.
Kak IIpHU 3TOM U3MEHW/IACh KOHLEHTPALWA MOJIEKYJ/T BOAbI 1 OTHOCHUTEJ/IbHAA B/IA>KHOCTb
B0O34yXa B COCyae, eC/Ik poCa He IMOABU/1dCh:

a) KOHIEHTPAlUA YMEHbIIN/IdCb, d OTHOCUTEJ/IbHAA B/Ia>)KHOCTb YBE/IMUN/IACh

6) M KOHLIEeHTpaliKs, 1 OTHOCHUTEJ/IbHAA B/IA>KHOCTb YMEHBIITHU/INCh

B) KOHLEHTPallKd He U3MEHN/IACh, d OTHOCKUTE/IbHAs B/Ia>KHOCTh YBe/TMUYN/IaCh

8. ITnotHOCTH BoAbI mpu TemmepaType 100 °C paBHa 950 kr/m3, a HauboJIbIIIAS TIJIOTHOCTD
BogsiHOrO napa npu 100 °C paBna 0,59 kr/m3. Takoe pa3iduue IJIOTHOCTEM CBA3aHO C TEM,
4To:



a) 4yMca0 MosieKys B 1 M3 napa MeHblie yeM B 1 M3 BO/IbI
0) npu nepexo/ie MOJIEKYJ1 U3 KUAKOCTH B Tlap YMeHbILIaeTCsl SHepPIUsi UX B3aUMO/IeHCTBUS
B) MOJIEKYJIbI )KUJKOCTH Y Mapa UMEIOT pa3Hble MacChl

9. Ecsii To/T4éHbIN MeJT pa3MeliiaTh B BOJie, TO YaCTHULbI Mejia OyAyT 0/IT0 «BUCETH» B
TOJIIIIe BOJbI, He ocefiasi Ha AAHO. JTO siB/ieHHe 0OBSICHSIETCS TeM, UTO:

a) 3eMJ/is1 He IPUTSATHBAET CTOJ/Ib MeJIKMe YaCTULIbI

6) TemmepaTypa YacTHI] MeJia BbIille TeMriepaTyphbl BOZbI

B) UaCTHI[bI MeJIa COBEPIIal0T OPOYHOBCKOe [IBKEHHE B BOJE

10. CpeaHsisi KUHeTHUeCKasi JHePTHsi TIOCTYTaTe/IbHOTO ABV)KEHUS] MOJIeKYJT WieaTbHOTO
rasa npsiMo MpOIIOpLMOHAbHA:

a) CpeJJHeKBa/IpaTUYHON CKOPOCTH €r0 MOJIEKYJT

0) cpegHemMy KBa/ipaTy CKOPOCTH ero MOJIeKYJT

B) KBa/IpaTy Cpe/iHeli CKOPOCTH €ro MOJIEKY/T

11. YacTuripl BelriecTBa HaXOAATCS, B CpeIHEM, Ha TAKUX OOJIBIIMX PACCTOSIHUSIX APYT OT
JpyTa, TIPY KOTOPBIX CUJIbI B3aUMO/I€HCTBHUS MEX/1y HUMUW He3HAUUTe/IbHBI. B 3TOM
arperaTHOM COCTOSIHHH BeIIleCTBO:

a) XOpOIIO CXKUMAeTCs

0) coxpaHsieT Haua/lIbHbIN 00BEM

B) COXPaHsIeT CBOI Haua/IbHYI0 (hopMy

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

a) ras JiIerko C)KMMaeTcst

0) NJIOTHOCTH Ta3a O/JMHAKOBa BO BCeX TOUKAaX 3aHMMaeMOro UM COCyZia

B) TIPU OXJIXKJEHWUH M COKaTUU T'a3 TIPeBpaIlaeTcs B )KUJKOCTh

13. MonekyJibl BelliecTsa:

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

B) TOJIBKO TIPUTSATUBAKOTCS [IPYT K APYTY

14. TIpu HeM3MeHHOM MIOTHOCTH OZJHOATOMHOT0 M/lea/lbHOTO Ta3a /laBjieHue 3TOro rasa
yBeIMuMBaroT B 4 pa3a. [Ipu 3ToM cpeHeKBaJpaTUYHasi CKOPOCTh [IBU)KEHHUs ero aTOMOB:
a) yMeHbl1aeTcs B 4 pasa

6) yBenuuuBaeTcs B 4 pa3a

B) YBEJIMUMBAETCS B 2 pasa

15. Kak u3MeHUTCs [jaB/ieHre pa3peKeHHOro rasa, eCcjiv Tpyd ero HarpeBaHuu U CKaTUU
abcostoTHasE TeMIiepaTypa ra3a v KOHLeHTpaLysl MOJIeKyJ/T yBe/lMuaTcs B 2 pasa:

a) yBe/IMunTCs B 4 pasa

0) yBenmuutcs B 8 pa3

B) HEe U3MEHUTCS



16.Kak u3MeHHUTCS JjaB/eHUe pa3pe’KeHHOro rasa, eCc/ivi CpeJHIOI0 KUHETUYECKYHO SHEPTHI0
TeIJIOBOT'O /IBV)KEHUSI MOJIEKY/T Ta3a YMEeHbIINUTh B 2 pa3a U KOHLIEHTPALIUK0 MOJEKY/T
ra3a yMeHbIIUTb B 2 pa3a:
a) YMeHbIIIMTCS B 2 pa3a
0) yMeHBITITCS B 4 pa3a
B) YBEJIMUMTCSA B 4 pasza

17. Ecnv gaB/ieHre UeanbHOTr0 Ta3a Mpy MOCTOSTHHOM KOHLIEHTPALUY yBeTUYUI0Ch B 2
pasa, TO 3TO 3HAUMT, YTO ero abCoI0THasE TemMrieparypa:

a) yMeHbIIMIach B 4 pa3a

6) yBemumsiachk B 4 pasa

B) yBe/MUM/Iach B 2 pas3a

18. TlnotHoCTh * 0,18 Kr/M3 pu HOpMaJIbLHOM aTMOC(hepHOM JiaBjeHur U Temmnepartype 0
°C uMeer:

a) KUCJIOpOo/]

0) resmii

B) BOZIOPO/,

19. Ilpu yBenuueHUM cpefiHeld KUHETUYECKOW SHEPrUM TeIJIOBOTrO JBW)KEHUSI MOJIEKYJI B 2
pasa abcomoTHas TeMrieparypa:

a) YMEeHbLIUTCSA B 4 pa3a

6) yBemmuuTcs B 4 pasa

B) YBeJIMUUTCS B 2 pa3a

20. [1pu yBenMueHUU CpeJHel KBaJ[paTUUHOM CKOPOCTH TETJIOBOTO JABMKEHUSI MOJIEKY/T B 2
pasa cpefHss KUHeThuYeCcKasi 3Heprus TerioBoro JBUKeHUs] MOJIeKYJI:

a) YMeHbIIUTCS B 4 pa3a

0) yBenmuuTcs B 4 pasa

B) YBEJIMUMTCSA B 2 pa3a

21. TIpu noHWKeHUH abCOTFOTHOM TeMIIepaTyphl UjeanbHOTo Ta3a B 1,5 pa3a cpefHss
KWUHeTUYeCKasi SHeprus TerioBOIo JBKEHUST MOJIEKY I

a) yMmeHbLIuTCA B 1,5 pasa

6) ymeHbuTCs B 2,25 pasza

B) yBenuuTcA B 1,5 pasa

22. Tlpu yBeMueHUM CpeJHel KUHeTUUeCKOW SHePryuy TeII0BOro IBU)KEeHUs MOJIEKY B 4
pasa Ux cpefHsasA KBaJpaTUYHas CKOPOCTh:

a) yBeJIMUUTCS B 4 pasza

0) yBenmuuTcs B 2 pasa

B) YMEHBILIWTCS B 4 pa3a



23. TIpu yMeHblIeHUU Cpe/iHel KUHeTUYeCKOW SHepruM TeIyIOBOTO ABW)KEeHHUSI MOJIEKY/T B 2
pasa abco/itoTHasi Temreparypa:

a) yBeJIMuuTCS B 4 pasa

0) yBenuuuTcs B 2 pasa

B) YMEHBIIINTCS B 2 pa3a

24. TIpu noHWKeHUH abCOJTIOTHOM TeMIlepaTyphl UleaTbHOTo Ta3a B 2 pa3a CpefHss
KUHETHUYeCKasi SHEePTUsl TETJIOBOTO ABKEHUS] MOJIEKYT:

a) YMeHbIUUTCSA B 4 pasa

6) yMeHbIITUTCS B 2 pa3a

B) YBeJIMUUTCSA B 2 pasa

25. TIpu yMeHblIeHUU Cpe/iHel KBa/[paTUUHOW CKOPOCTH TeIJIOBOT'O JBMXKEHUsI MOJIEKY/I B
2 pasa cpefiHsisi KWHETUUeCKasl SHeprusi TeI/IOBOro JIBHKEHUsT MOJIEKYI:

a) yBeJIMuuTCS B 4 pasa

0) He U3MEeHUTCS

B) YMeHBIIINTCS B 4 pa3a

26. TIpu noBbIlIeHNH abCOMIOTHOM TemMIiepaTyphl W/jealbHOTO Ta3a B 2 pa3a Cpe/iHss
KUHETHUYeCKasi SHePTUsl TETJIOBOTO ABVKEHUS] MOJIEKYT:

a) YMeHbIIUTCSA B 2 pasa

0) yBesiumnTcs B 2 pasa

B) HEe U3MEHUTCS

27. TenoBbIM IBWYKEHHEM YaCTHI] BEIeCTBA MOYKHO OObSICHUTD:
a) ZlaB/ieHKe Ta3a Ha CTeHKY COoCy/a

0) ruapocTaTHUECKOe JaB/ieHHe KUAKOCTH Ha IHO COCyZa

B) 00a BapraHTa BEPHbI

28. Kak n3MeHUTCS /iaB/ieHre pa3pexkeHHOT0 0[H0AaTOMHOIO ra3a, ecjii abcomoTHast
TeMriepaTrypa ra3a yMeHbIIUTCS B 3 pa3a, a KOHLIEHTPaLUsl MOJIEKYJ/T YBeJTMUUTCSA B 3 pasa:
a) yMeHbIIUTCA B 4 pa3a

6) yBesiumnTcs B 2 pasa

B) HEe U3MEHUTCS

29. CpepnHsisi KUHeTUUYeCKasi SHeprusi MoCTyTaTe/IbHOT0 TeIJIOBOTO ABMXKEHUST MOJIEKYJT
pa3pe>KeHHOr o ra3a yBeMumniach B 2 pa3a, a KOHIIEHTpal[ysl ero MOJIeKy/l YMeHBIITUIach B 2
pa3a. [Ipu 3TOM /1aB/ieHUe ra3a:

a) He U3MEeHU/I0Ch

6) yMeHBITMIOCH B 4 pa3a

B) YBe/JIMUM/IOCH B 2 pa3a

30. AbcosroTHasI TemIiepaTypa HieaJbHOro ra3a B CoCy/ie yBenuuuaach B 1,5 pasa, a
JlaBJieHre BO3POCJIO TIpY 3TOM B 4,5 pa3a. Kak n3aMeHunach KOHLIEHTpaLusi MOJIEKYJI rasa:
a) yMeHbIIM/Iach B 3 pas3a



0) yBemmumsiack B 3 pasa
B) He U3MEeHW/IacCh

Kontposvpyemsbie komrnereHiuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;

JIP2, JIP4, JIP23, JIP30

Kiouu K Tectam:

Bapuanrt 1
Ne Bonmpoca 1 (2 |3 |4 |5 |6 (7 |8 |9 |10 |11 |12 [13 /1415|1617 |18 19|20
INpaBuibHbIE (@ (60 (B |a |B |0 |B |a B |0 |(a |0 |a (B |(a |6 |B |0 |B |0
0TBET
Ne Bonmpoca 21 |22 |23 24 |25 |26 |27 |28 |29 |30
IpaBuibHbl (@ (6 |B |0 |B |0 (a (B |a |0

M O0TBeT

Kputepun oLieHKM:

— «2» BBICTaBJIsIETCS 00yyJarolemMycsi, ec/ii Habpas MeHee 8 OasoB;

— «3» BBICTaBJIsIeTCS 0Oyuaroiemycs, 3a 9, 10, 11 6anios;
— «4» BBICTaB/IsIeTCS oOyuaroiemycs, 3a 12, 13, 14, 15, 16 6anos;
— «5» BBICTaB/IsIeTCS 00yuaroiieMycs, 3a 6osiee 17 6anios.

3ajjaHusA 1A CaMOCTOATe/TbHOM padoTsl (CP)

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

VcniapeHue v KOHJEHCALUS.

Touka pochl.
Kurnenue.

KpuTnueckoe COCTOsIHUE BelleCTBa.

©CONOU A WN &

3aBUCUMOCTh TeMIIepaTypPhbl KUIIEHWUA OT OdBJ/IEHHA.

. IleperpeTblii map U ero UCIoIb30BaHKE B TEXHUKE.

10 XapakTepruCTHKa )XKUAKOTO COCTOSIHUS BellleCTBa.

11.TToBepXHOCTHBIN CJIOW KUJKOCTH.
12.2Heprusi MOBEPXHOCTHOIO CJIOS.
13.5vKHUM OPSZOK.
14.TToBepXHOCTHOE HaTSKEHUe.
15.CmaunBaHue.

HachblijeHHbIV ¥ HeHAChILeHHbIW Map U ero CBOMCTBA.
AGcomoTHasi 1 OTHOCUTe bHAsI BIA’KHOCTh BO3/yXa.
[TpubopsI 7151 oTipeiesieHHst BIaYKHOCTH BO3ZyXa.




16.51BneHus Ha rpaHuLie KUAKOCTU C TBEPAbIM TeIOM.
17.KanuisipHele siBJIeHUS.

18.XapakTepucTyka TBep0ro COCTOSIHUSA BelljecTBa.
19.Kpucrannvueckue U aMopdHbIe Tena.

20.¥Ymipyrue cBoMCTBa TBepbIX Te/l. 3aKOH ['yka.
21.MexaHnyecKue CBOMCTBA TBEPABIX TeJl.

22 .Tlnactruyeckas (ocTaTouHasi) AeopMariys.
23.Koa(ppuieHT TMHEMHOT0 pacIiupeHus.
24.TenyioBOe paclIvpeHre TBePAbIX TeJ U JKUJKOCTEM.
25.KoadduimeHT 00bEMHOTO pacCIIMpeHusl.

26.Yuer paciuvpeHnus B TexHuKe. [11aBieHue.

27.Y nenbHas TensoTa IJIaB/IeHUs.
28.Kpucranmsanusi.

29.TlpakTueckoe TIpUMEeHeHWEe B TIOBCEJHEBHOM JKW3HU (PU3NUECKHUX 3HaHUU O

CBOMCTBAX ra3oB, >KUJKOCTel 1 TBEep/IbIX TeJl.

Kontposvpyemsbie komreteHiuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurtepuu orieHKu:
OtMeTKa «5»

IMMOJ/JIHO PACKPBITO COJiep>KaHMe MaTepHrdjld

YUeTKO U TIpABW/IBHO [aHbI OIpee/ieHudaA U pPACKPBITO COAEP>KXaHHe HOHHTHﬁ, BE€PHO
HCITI0/Ib30BdHbI HAyYHbI€ TePMHWHBI

AJIA 10Kad3aTe/JIbCTBA HMCII0/Ib30BdHbI pPd3/IMYHBIE YMEHHMS, BbIBOJbLI K3 Ha6J'IIO,£[€HI/II\/JI,
OITIBITOB

oTBeT C&MOCTOHTEJII)HBIﬁ, HCII0J/Ib30BdAHBI pdHEE HpI/IO6peTEHHbIe 3HAHMHA.

OTtmeTKa «4»

PaCKpbITO OCHOBHOE CO/lep>KaHue MaTepurasia

B OCHOBHOM TPaBW/IbHO [laHbI OTpe/ie/ieHdsl TOHSITUM M UCIOJ/b30BaHbl HayuHbIE
TePMUHBL.

OTBET CaMOCTOSITe/IbHbIN

orpejie/ieHUs] TIOHSTUM  HEMOJIHble, [OMyIleHbl He3HAauUTe/bHble HapyLUeHUs
MoC/IeIoBaTeTbHOCTH W3J/I0’KeHHsI, HeOOJIbIliie HeTOYHOCTH TPH KCII0/Ib30BAaHUU
HayUYHBIX TEDMHUHOB WU B BBIBOZIAX ¥ 0000ITIeHUSIX

MpaBWIbHbIE M UYETKWEe OTBeThl Ha BOMPOCHI YTOUHSIIOLIErO Xapakrepa (MO3WLUS
TTOHMMAFOIIUH)

OTMmeTKa «3»

YCBOEHO OCHOBHOE CO/lepykaHue yueOHOro MaTepuasa, HO U3/10)KeHO )parMeHTapHO,
He BCer/ja mocjie[oBaTe/IbHO

oripe/ie/ieHus] TIOHSATHI HeJOCTaTOYHO YeTKHe

He UCTO/b30BaHbl B KauecTBe [lOKa3aTe/lbCTBAa BLIBOABI W 0000I[eHUS U3
HaOJTI0IeHU, JOMYITeHbI OIITMOKHY TIPU UX HU3J/I0KEeHUU



e OmyIlieHbl OMMOKA W HETOUHOCTU B WCIIOMBb30BAaHWUM HAYYHON TEPMUHOJIOTHH,
onpeziesieHe MOHSATHUU

® TpaBU/IbHbIE M UETKHE OTBETbI Ha BOIPOCHI HABOASILEr0 W KOHKDPETHU3UPYIOLLEro
xapakTtepa (TOo3ULMsI KPUTHK)

OtmeTKa «2»
® OCHOBHOE COjlep)KaHre yueOHOTro MaTeprasa He PacKphITO
® He JjaHbI OTBEThI HAa BOMPOCHI HABO/IAILEr0 M KOHKPETU3HPYHOLllero XapakTepa
e fomyiieHsl rpybOble OMMOKKM B OMNpe/e/leHWH TIOHSATHM, TIPH  HCIOJb30BaHUH
TePMUHOJIOTUM.

JIabopaTopHbIe paboThI
JIaboparopHasi pa6ora Ne 2
Onpe/iesieHue BJIAKHOCTH BO3AyXa

Ilesib padoThI
OcBoeHWe METO/IOB W3MepeHust abCOFOTHONW W OTHOCUTENBHON BJIAXKHOCTH BO3/yXa,
oripejiesieHHe TOUKU POCHI.

TIpu0GopHI U MPUHA/TE)KHOCTH
ITcuxpomeTp ABrycCTa, acClMpAllMOHHBIM TUrpOMeTpP ACCMaHa, 3/IeKTPOHHBIH JaTUMK
BJIQ’)KHOCTH, OapoMeTp.

1 OcHoBHBbIE [IOHATHA U ONIpeje/IeHUs!

ATMoc(hepHbI BO34yX COJEPKUT HEKOTOPOe KOJTMYeCTBO BOASHBIX MapoB. '/laBHbIM
VMCTOYHUKOM BJIQ&XKHOCTH BO3[lyXa SIBJIIETCS WCIApeHWe BOJbl C MOBEPXHOCTU OKEeaHOB,
MOp€eM, BOJOEMOB, BJI&)KHOM TMOUBBI Y pacTeHUM. BoAsSHOM map TIepeHOCUTCS BBepX
TypOy/IeHTHOCTBIO ¥ KOHBEKI[HeH, a TI0 TOPU30HTA/Id — BETPOM.

B armocdepe 3emmu B cpegHeM copepxurca 1,24*10'® xr BoggHoro mapa.
CKOHZIeHCUPOBABIIINCh, OH MOT Obl 00Opa3oBaTh C/0H BOABI Ha TIOBEPXHOCTH 3eMJTH
tommHoN 2,4 cm. KommuecTBo BoAsHOro mapa ObICTpo yObIBaeT C TMOHM>KEHUEM
Temnepartypsl. [1oaToMy a1 atMochepsl XapakKTePHO YMeHbIIeHHe KOMYeCTBa BOJSTHOTO
rapa OT 3KBaTopa K TIO/focaM M OueHb ObICTpoe yMeHbllleHWe C BbicoTol. CpezHee
o0beMHOe cofiep)KaHre BOJISTHOTO Tlapa y TIOBePXHOCTH 3eMJ/IM COCTaB/IsieT: Y 3KBaTopa —
2,6%, a B monsgpHbIX paiioHax — 0,2%. OT 1moBepxHOCTHM 3eM/IM [0 BBICOTHI 1,5-2 KM
CpefHee COJiep)XKaHue BOJSHOrO Iapa YMeHbLIaeTCs B/BOe. Brpllle BO3AyX CTaHOBUTCSA
OueHb CyXOH. JIuiib wu3peAKa, Ha BbICOTaXx 17-82 KM o00pa3yloTcs IepJaMyTpOBbIe
(ctpaTocdepHbie) 00/1aKa, UTO CBU/IETENBCTBYET O HA/IMUWK HACBHIMIAIOIEN BIaXXKHOCTU
BO3/yXa.

[Toy BAMSIHWMEM pa3/IMUHBIX TIPOL[ECCOB BOZASHOW Tap KOHJeHCHpyeTcs, obpa3sys
oOmaka, TyMaHbl, OCaJIkW ¥ Ha3eMHble THAPOMETEeOphl: pocy, WHer u T.n. Pa3oBbie



repexoZibl BOZibl B aTMOcthepe COTPOBOK/JAIOTCSI BblJje/leHUeM WX TIOTJIOIeHWeM Terla,
M03TOMY MM TIpUjiaeTcs OOJbllloe 3HaueHue B SHePreTUKe U TepMOJuHaMHKe aTMocdephl.
BopasiHoii map uMeeT CIOCOOHOCTh K TIOTJIOIIEHWIO 3/IEKTPOMarHUTHOTO W3yueHUs B
vHpaKpacHOM Juara3oHe 4acToT. Hanbosiee MHTeHCHBHOe TIOT/IOIeHUe TIPUXOUTCS Ha
IJIMHBI BOJIH = 5,5+7,0 MKM 1 17 MKM. [To3TOMY B/1a)KHOCTb BO3/jyXa CU/IbHO BJIMSET Ha
TeTIOBOM OanaHc aTMocdephl.

Paccmompum ocHoeHble onpede/eHusl.

[Tap, HaXOAAIMININACSA B JUHAMHUYECKOM PAaBHOBECUU CO CBOEM JKUAKOCTBIO, Ha3bIBAeTCS
HACBIWAWUM WA HACbIWeHHbM. JluHamuyeckoe pdsHogecue — 3TO COCTOSIHUE TpU
KOTOPOM UWC/IO MOJIEKYJ, BbUIETAOIIMX W3 JKUAKOCTH, PAaBHO UHWCAY MOJEKYy/,
BO3BpalljaloIIuXxcss obpaTHo. Eciu AnHaMuueckoe paBHOBecue He coO/roflaeTcss — map
SIBJISIETCSI HeHACbIUJeHHbIM.

Macca BOASIHOTO TMapa, cojepskairierocsi B 1 M°> Bo3zyxa, Ha3bIBaeTCs ab6COAOMHOL
gnaxcHocmbto. C TIOBBILLIEHWEM a0COJIIOTHOM B/IaXHOCTUM Mapbl BOJAbl Bce Oorbliie
NpUOIMKAIOTCA K COCTOSIHUIO —HACBIIIAlOIero mapa. MakcumanbHol  abconomHol
8/1a}#CHOCMbIO TIPY IAHHOM TeMIiepaType sIBJsieTCSl Macca HacChILAkoI[ero BOASHOTO Tlapa B
1 m° Bo3zyxa.

[lap He sB/sIeTCS Ta30M B CTPOrOM CMbICTe 3TOro cjioBa. ['a3 — 3TO arperaTHoe
COCTOSIHMe BeIlleCTBAa IPH MAAHHBIX TeMIlepaType W [aBjieHuu. Ilap ke He $BJsSeTCS
arperaTHbIM COCTOSIHWEM BeIlleCTBa, TIOTOMY UTO arperaTHbIM COCTOSTHMEM BeIllecTBa MpHU
JAaHHBIX TeMIlepaType W [aB/AeHUM SBJSEeTCA >KUJKOe COCTosiHWe. B cBs3u C 3TuM
ToBeieHe Tlapa OT/INYaeTCs OT ToBe/jeHus Ta3a. B rpy6om npub/ivkeHUN ra3oBble 3aKOHbI
MOTYT OBITH TIPUMEHWMBbI K HEHACHIITIeHHbIM TapaM. [103ToMy /il OMMCcaHHs COCTOSTHUS
BO/ISTHOT'O TIapa B aTMOC(epe 00bIYHO UCTI0/B3YIOT ypaBHeHHe KiamneiipoHa—MeH/iesneeBa:

_—
|

m R
Ho

3nech, £ — napuuanbHoe aBeHue (YIPYrocThb) BOASHBIX MApoB, V — 06beM, 3aHMMaeMblii
apoM, m — ero Macca, ,— MOJIIpHast Macca, R — yHuBepcasbHasi ra3oBast ocTostHHast, T —
abcoJsiroTHas TemriepaTypa.
IlapyuanbHoe QgeneHue — 4YacTb OOIero [aBeHHs, OTHOCAIIASCS K OJHOMY U3
KOMITOHEHTOB Ta30BOM CMeCcH. MaremaTMueCKM OHO pPaBHO [IaBJIEHHWIO, KOTOpOe ra3s
OKa3bIBaJl Obl B OTCYTCTBHMH JJPYTHX KOMITOHEHTOB ra30BOM CMECH.
[Ipu oiHaKOBOM TeMIlepaType OTHOIlleHWe aOCOMIOTHBIX BJIAXKHOCTEM B IBYX Pa3TUUHbBIX
COCTOSIHUSIX UMeeT BU[;

A @

Z

4% (1)

rze p; U p; — IVIOTHOCTb BOJSIHBIX MapOB B IBYX Pa HBIX COCTOSIHUSIX.
W3 (2) cnepyeT, uTo Mepoii abCOJTIOTHOM BIaKHOCTA MOXKeT OBITh BeJTMUMHA MapIa/bHOTO
JlaBJIeHUsI BOJISIHBIX MapoB B atMmocdepe. [To3ToMy 00BIYHO abcoatomHol 61aHCHOCMbIO
TIPUHATO Ha3bIBaThb YNPYTOCTb BOJASHOIO Iapa YU BbIpaKaTb ee B MU/UIMMeTpax PTYTHOIO
crosiba. B cucreme CU 3Ta BenmuunHa usmepsiercsi B [lackassix.



OmHocumenbHOU _81aX4CHOCMbIO HA3bIBAeTCsl OTHOLLEHWe abCcoatomHOll 81axcHoCmu K
MakcumanbHoll abcomomHoll e1axXcHOCmMu TIpU [JaHHOW TemIiiepaType, BbIpakeHHOe B
npotieHTax. OHa oripe/iesisieTcsi BbIpaKeHHUEeM:

f= 5 100%)

rae P — yIpyrocts BOASHBIX TIApOB IpU TemmepaTtype t, P @Y — ympyrocts mnapos,
HaChIIAIOIUX BO3AyX MPUA TOM >Xe Temreparype (TemriepaType CyXOro TepMOMETpA).
dusnueckut, P uncsieHHo paBHa abCOJIIOTHOM BIayKHOCTH BO3JyXa.

OTHOCHTe/IbHAS BJIaKHOCTb XapaKTepU3yeT CTeleHb HAaChILeHHs BO3/lyXa BOASHBIM
rapom.

Temnepartypy t,, MpX KOTOPOU BOJSIHOW Map CTaHOBUTCSI HACHIILIEHHBIM, Ha3bIBalOT
moukol pocbl. [Ipy oxnaxxieHUH Bo3/iyxa /10 TOUKU POChl HAUMHAeTCsl KOH/IeHCallysl TapoB:
TMOSIB/ISIETCSl TyMaH, Bbila/laeT poca. ToUyka poCchkl XapakTepu3yeT B/IaKHOCTh BO3/lyXa, TaK
KaK OHa T03BOJIIeT OIpe/ie/IUTh MapliajbHOe JjaB/ieHhe BOJSHOIO Mapa U OTHOCUTEeTbHYIO
BJI&)KHOCTB.

BaKHOCTb BO3JyXa W3MEpSeTCS C TIOMOILK TUrpoMeTpoB (rped. U ypog —
BJIaXKHBIN) U TICUXPOMEeTPOB (LOTPOG — X0IOAHBIN). CyllleCTBYIOT AUCTAHIIMOHHbIE METO/IbI
omnpefieJieHUs] BJAXHOCTM BO3[lyXa, WCIIO/Ib3YIOLIMe Jia3epHble W paJlOMeTpUuecKue
npuOOpbl. OTU MeTOAbl TIO3BOJIIIOT TIPOU3BOAWTL H3MepeHWs C Oopra camosieTa |
MEeTeOpOJIOTMYECKUX CITYyTHUKOB 3eM/M. B JUCTaHIIMOHHBIX TICUXPOMETPAaX UCMHOJIb3YHTCS
TEPMOMETPbI ~ COTIPOTHBJIEHWs,  TEPMUCTOpPBLI,  TepMomapbl. B OpeHOyprckom
roCyJJapCTBEHHOM YHUBepcuTeTe B «VHCTUTyTe€ MHKPO- W HAHOTEXHOJIOTHW» BeAyTCS
WCC/Ie[JOBAaHUS M0 CO3/JaHUI0 OUeHb TOYHOTO JlaTYMKa BJIAKHOCTU. [laTUMK OCHOBaH Ha
ONTUUECKUX CBOMCTBax MoJieky/ JIHK, criocoOHBIX TIOT/IONIAaTh BO/SHBIE TTaphl B BO3yXe.
PaccmoTtpum Kiaccrueckue MeTO/bl OTipe/ie/ieHrst BJIaXKHOCTU BO3JyXa.

2 OnpepiesieHHe OTHOCUTE/ILHOM B/IA)XKHOCTHU C MOMOI[bI0 ICUXPOMETPOB

INcuxpomemp As2ycma COCTOUT U3 JBYX TE€PMOMETPOB, MOMeEILEHHbIX Ha OZHOM II[UTKe.
ba/uioHUMK OAHOTO W3 TepMOMETPOB 00Bsi3aH 6aTHCTOM, KOHEI] KOTOPOTO TIOTPY>KeH B
CTakaH4YMK C BoZioi. Cyxoil TepMOMETD MOKa3bIBaeT KOMHATHYIO TeMIiepaTypy.

Bnaroyapst ucrapeHuto BoAbl ¢ OatvcTa, obseraroiero 06a/yIOHUMK, TaK Ha3bIBAEMOTO
«BJIQ)KHOTO TEPMOMETpa», TIOC/Ae[HUN IIOKa3bIBaeT TemrepaTypy Oosiee HU3KYIO, UeM
coceHUN Cyxol TepMoMeTp. UeM MeHbIlle BJIaKHOCTb OKDYJKarolllero BO3/AyXa, TeM
WHTEHCHBHee HCIapeHHe W TeM HIDKe TOoKa3aHWe BJ/IaKHOTO TepMoMeTpa. OTMeTKH 10
JIBYM TepMOMETpaM Jial0T pa3HOCTb TeMIlepaTyp, KOTopas M XapaKTepu3yeT BIa’KHOCThb
BO3yxa. [/si orpezesieHUs OTHOCUTETbHOW B/IaXKHOCTH BO3/yXa T0JIb3YIOTCS TabyviaMu
TICUXPOMEeTPUUECKOU pa3sHOoCTH. [1o pa3HOCTH MOKa3aHUM CyXOro M BJaXKHOTO TEPMOMETPOB
OTBICKMBAIOT UCKOMOE 3HaueHue f. 3Hasi OTHOCUTEJIbHYIO BJI&KHOCTh, MOYKHO OTIpeJe/IUTh U
abcomoTtHyto. [1pu W3BECTHOM OTHOCUTETHFHOM BIAXKHOCTHU abCOJTIOTHAs BJIA)KHOCTh paBHa:

P — H) x * (4)

3nauenue P @Y Haxogdr ro Tabamie 3HaUeHUIRIpUIoKeH e 1).



AcnupayuoHHbIli ncuxpomemp AcCCMAHa COCTOWUT U3 [IByX TEPMOMETPOB, YKpeIlJIeHHbIX Ha
OJTHOM I1ITaTHBe. ba/IoHUMK OZIHOTO M3 TePMOMETPOB 0OBsi3aH 6AaTUCTOM, KOHel] KOTOPOTO
MOTrpy>keH B CTaKaHYMK C BOJIoM. B BepxHel 4YacTH IITaTHBa HMEETCS BEHTHUJISTOP,
MIPUBOJVMBIM BO BpallleHWe YaCOBbIM MeXaHW3MOM, KOTOPBIM 3aBOJMUTCS KI/IHOUOM, MPU
yCTaHOBUBLIEMCS pexrMe ucrnapeHusi. Korga temriepatypa B/a)KHOTO TepMOMeETpa TOXKe
YCTaHOBUTCS, TIPUXO/] Terla Q; u3BHe Oy/leT paBeH pacxoAy Tervia Q. Ha UCTapeHre BOJIbI
C TIOBepXHOCTU TepMoMeTpa. Torga o 3akoHy HeroToHa-PuxmaHa numeem:

Q= S, | ©

rae (t — t) — HabmrofaeMasi pa3HOCTb TemrepaTyp, Si — TMOBEPXHOCTh OasloHUMKa
TepMoMeTpa (BAaKHOT0), & — KO3 (ULMEHT MPOMOPLIMOHATbHOCTH.

CKOpOCTb  MCHapeHusi BOABI C OXJIaKZalolleld  TOBEpPXHOCTH BJIQ’KHOT O
TepMoMeTpa (Macca BO/bl, UCHIAPSIOLLAsiCs B eAUHULY BPEMEHH)

D (BNax __ P

rae S, — IUIOWAaAb MCHapsroL|ed MOBePXHOCTH, P — yrnpyrocts napoB, HaxOJSALIMXCS B
BO3ayxe, P (0 YIIPYIOCTh HAaCBILLIEHHbIX T1apOB TIPA TeMIlepaType BJIaXKHOIO
TepMOMeTpPa, Pamy — aTMOC(epHOe faBieHUe.

BBojis1 K03 puieHT NponopLUoHaabLHOCTU K, UMeeM

Pacxop sHepruu Ha ucrnapeHue:

QZ:M- =

rge A— yhenpHas TeIsioTa WCIADeHUs.
[MpupaBHuBas Q; K Q> MOAyYHM: P PP A P_ tt ., (9

| g (@nax] n
> " ‘

(10)

|
A* = ’
k$z P tt,




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 TakoM ciyyae 3aBUCUMOCTb Ko3(dduiieHTa A OT CKOPOCTU OOTeKaHHWsS BO3AYXOM
pe3epByapoB TePMOMETPOB Tpe/iCTaB/ieHa Ha PUCYHKE.
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PucyHok 1 — 3aBUCMMOCTS BeJIMUUHBI A OT CKOPOCTH MPOXOXKEHUs BO3yXa
yepe3 npubop

CKOpOCTh BO3/YLLIHOTO TIOTOKA, CO3/laBaeMOro NPY>XUHHBIM aCIUPaTOpPOM (BEHTU/ISITOPOM),
00BIYHO cocTaBsisteT (2—2,5) M/c.

[Ipy momomm K/aroua 3aBOASAT YaCOBOM MeXaHW3M [0 TMpefesia YU TOC/ae YCTaHOBJIEHUS
mpoljecca WCIapeHusl OTCUUTHLIBAIOT TemrepaTypy Ha o006oux TepmoMerpax (t u t).
Bemuuunel P, GepyT u3 mncuxomerpuueckux Tabmuil. Pgm, orpezesnsiorT mo Oapometpy.
3HaueHue A paccuutbiBaetcs o gopmyse (10). Jns onpenenenvss A BenuuuHy P cienyet
B3ITb U3 JAHHBIX U3MEPeHUI MCUXPOMeTpPOM ABTycCTa.

AcnupayuoHHbili ncuxpomemp Accmava MB-4M

Pabora ncuxpomerpa AccMaHa MB-4M ocHOBaHa Ha 3aBUCHMMOCTH Pa3HOCTH TemriepaTyp
CyXOro ¥ CMOUYEHHOI'0 TePMOMETPOB OT BJIQXKHOCTHU OKpYy»Karoljero Bo3gyxa. [Icuxpomerp
COCTOUT M3 [IBYX OJVHAKOBBIX PTYTHBIX TE€PMOMETPOB, 3aKpeIUIEHHbIX B CIeLalbHON
orpaBe, W acOMpalMOHHOW royioBKU. OmpaBa TipefcTaBiser coboit  TPyOKYy,
pa3iBauBaloIYIOCS KHH3Y, C 3all[UTHOM TJIeHKOW. K HiKHel pa3/iBOeHHOU uacTu TPYOKH C
TOMOIIbI0  TIJIACTMACCOBBIX ~ BTYJIOK TIPUKDeIIeHbl /iBa TAaTpyOKa, SIBSIOIIUXCS
pa/IMal[MOHHON 3aIlUTOl pe3epByapoOB TepMOMETPOB. BepxHHil KoHel] TPyOKH COeZHEH C
acrMpaTopoM. ACNupaliOHHas TOJI0BKA COCTOUT U3 3aBOJHOT0 MeXaHU3Ma U BeHTUIATODA,
KOTOpbIe 3aKpbIThl KOIMAakKoM. IIpy)kuHa 3aBOJHOrO mMexaHW3Ma IcMxpoMeTpa 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  tenadxnc, °C  |f, % (cyx) P, Ila D, K/M’
P, , Ia




OmnpenenuTe TeMNEPATYPY CYXOTO Ly U BAAKHOTO taax TEpMOMeTpa. [T0Ka3aHus 3aHecuTe B
Tabsuiy 1. TeMriepaTypy OKpyTJisiiTe /10 LieJIbIX YKCe.

Wcnonb3ysi TMCUXOMeTPUUeCKyr0 Tabnuily, pacro/io)KeHHYH Ha CTeHJe, Haiiaure
OTHOCUTEJIbHYIO BI@KHOCTB f. [Iii 9TOro paccuuTaiiTe pa3HOCTb TeMIlepaTyp B/IaXKHOTO U
CYXOTO TEPMOMETPOB (teyx - teran). [IOKa3aHUA 3aHeCHTe B TabsuIly 1.

Vicrnionis3ysi pUIoKeHue A, HaliuTe faB/leHre HAChILeHHbIX apoB P, @Y

IS TeMTIepaTyphbl Cyxoro TepMomMeTpa. ITokaszaHusi 3aHecuTe B Tabuily 1.

. cnionb3ys hopmyny (4) paccunTaiite abCOMOTHYIO B/IaAXKHOCTh Bo3ayxa P, I1a. [Toka3aHus
3aHecuTe B TabuIy 1.

. PaccuwuraiiTe abCOIOTHYIO BI@XHOCTb BO3fyxa p B Kr/M’. [lnst storo u3 ypaBHenus (1)
BbIPA3UTe MJIOTHOCT:

m—P P ,(12)
:V :Tcy . :Tcy
. R ‘R

rae Ry = 461,5 [x/(kr-K) — yHuBepcanbHasi ra30Basi IOCTOSTHHAS /1J1s1 BO/ISTHOTO Tapa;
Tex = toyx + 273,15 — TeMriepaTypa CyXxoro TepMomMeTpa (B KeJlbBUHaX).

Yacts 2. OrnipesiesieHue OTHOCUTEIBHOU U abCOJTFOTHOM BJI&>)KHOCTH
BO3/yXa C MOMOLbI0 TicuxpoMerpa Accmana MB-4M

. Haueptute Tabmuiry 2

Tabnuia 2 — 3HaueHus1, IOTyYeHHbIE C TIOMOIIbIO IcuxpoMeTpa Accmana MB-4M

tcyx, °C ttenadxc, |f, %  |(nadic) P..., [Ta P, Ila |p, ke/M’
°C P. , Ia

OrnpezieMTe TeMIlepaTypy CyXOro TEePMOMETpa .. IloKasaHus 3aHecuTe B Tabimiy 2.

TeMriepaTypy OKpPYIJ/IITE [0 Lje/IbIX UMCeL.

. Tlepes BLIMONHEHHWEM [aHHOM 4YacTH J/1abOpPAaTOPHOM pabOoTHI, YTOUHUTE Yy HHXKEeHepa

nabopaTopUy WM TIperofiaBare/is, rOTOBa /M YCTaHOBKa K IPOBEJEHHIO 1ab0paTOPHBIX

rccnenoanuii. Korga nabGopaTopHas yCTaHOBKA FOTOBa K paboTe, 3aBeiUTe MPY>KMHHBIMA

MEeXaHM3M BEHTH/IATOpA C TOMOIILI0 Kiroua (routu [0 mpegena). OkujaiiTe 0CTaHOBKU

BEHTU/IATOPA.

. Korga BeHTU/IATOP OCTaHOBWI/ICS, OIpEJe/IUTe TeMIIEPATypPy BJIAKHOIO TEPMOMETPA faas.

ITokasaHue 3aHecute B Tabuily 2. Temrieparypy OKpyI/IsiATe 4O LieJIbIX YHCeL.

. Wicnonb3ys rpadvk W3 [pWiIoKeHus B,  onpejenure BeMUMHY — OTHOCUTE/ILHOM

BJI&KHOCTH BO3ayXa. [TokasaHue 3aHecuTe B TabuLy 2.

. Ompejie/iuTe BeIUUMHY aTMOC(EPHOro JaB/IeHUs B NAacKajsxX, UCIojb3ysa Gapomerp (760
MM. pT. cT. = 101 325 ITa).

. Vicnonb3ys mpuioxkeHue 1, HalijuTe [aB/ieHMe HACBILEHHBLIX MApOB /IS TeMIIepPaTyphl

B1aXHOTrO P, " Tepmometpa. [TokasaHus 3aHecute B TabiuLly 2.
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. IIpeobpasys dopmyaer (9) u (11), moayuum dopmyny s abCOIOTHOM BIa)KHOCTU

B0O34yXd B ITdCKAJIAX:

P PHana)K A PaTMCV; tB}'I (13)

B panHoi 1abopaTopHOil paboTe KO3(ULMEHT A NIpUHUMAaeT 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:



[lIycTh, B pe3yabTaTe W3MePEHWM OTHOCUTEIbHOM BIKHOCTU BO3[yXa, ICUXPOMETP
ABrycra ornpegenu ero paBHbIM f = 35%, acrivpaliiuoHHbIN ricuxpoMeTp AccMmaHa f = 31%,
a 3/IeKTPOHHBIN JAaTUMK BAXKHOCTH [ = 29 %. HaHecem 3Tu 3HaueHHs Ha YMCJIOBYIO OCh C
y4eTOM BeJIMUMHBI a0CO/TIOTHOM OMMOKY (PHUCYHOK 2):

4LY LY —

9" 731 35 £ %

PricyHOK 2 — CpaBHUTe/IbHBIN aHaIM3 BeJIMUMH OTHOCUTeTbHOW BIaXKHOCTH BO3/yXa
M3 monyueHHOrO pHUCYHKa BU/HO, UTO 3HaueHWe OTHOCUTE/NIbHOW BAKHOCTH BO3AyXa
cocrassistet f = 31+3%.

Yacte 5*. OnpepesieHvie 3HaUeHUSI TOYKU POCHI B [TIOMeELLIeHUN

Vicrnonb3ysi BeMMUMHY OTHOCUTENBHOW BAQKHOCTH BO3/yXa, IOJyUeHHYI0 B dYactu 4,
oTpe/ie/TuTe TOUKY pOChl B TIOMeIeHWd. J[Isi 3TOro BOCIOJB3yHTeCh Tab/uviel B
NIPUJIO’KEHWH B, MpU 3TOM HMCMONB3yWTe CpefiHee 3HaueHWe OTHOCHUTEbHOW BJIaXKHOCTH
Bo3/yxa (OKpyrJisii B OOJIBIIYIO CTOPOHY) U TIOKa3aHHWe TepMOMeTpa B 3J€KTPOHHOM
JaTurKe BJIa)KHOCTH.

3anuiirTe BLIBOZ, 110 BCel 1abopaTopHOI paboTe.



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 TICHXPOMeTPHUUeCKo Tab/uilbl (PUCYHOK 3).

Cyxor Tepmometp | | BAaxHbIM TEpMmomeTp HabniogeHue 3a oxnaxgeHuem Bogbl
H=—123 YO 2 e npu ee UCnapeHun U onpegeneHue
BNaXHOCTW BO3QyXa
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Pucynok 3 — CteH/i BUPTya/ibHOM 1abopaTOpHO paboThI
Iinst  akTUBalMM TaO/WIBI  YCTAHOBUTE TaJiouKy B MTYHKTe
«ITcuxpoMeTpuueckas TabuIa».

X00 pabombl
. HauepruTte Tabuiry
Tabsurja 3 — 3HaueHus, TIOJTyueHHbIe C TIOMOIIIBIO IICUXpoMeTpa ABrycra

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

. CHUMUTe MOKa3aHUsI C CyXOT0 TEPMOMETPaA teyx.

. B mynbTe ympaBneHus HaxxmuTe KHOTIKY «Ilyck». OOpaTuTe BHMMaHWe, UTO TeMIlepaTypa
Ha BJIa)KHOM TepMOMETpe Hauasia najath!

. Korga TtemmnepaTypa Ha BIaXHOM TepMOMETpE IlepecTaHeT W3MEHSITbCS — CHHUMMUTE
MOKa3aHWe YCTAaHOBUBILIEMCS TeMIepaTypbl tfaax. 3HAUEHWE, TOJYUEHHOE Ha MyJbTe
ympaBJjieHVe He YUUTHIBATh.
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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 2,9850
D5 3,1690
06 3,3629
D7 3,5670
D8 3,7818
D9 4,0078
30 4,2455
31 4,4953
32 4,7578
33 5,0335
34 5,3229
35 5,6267




IIpunoxkeHue b

OmnpezesneHye  OTHOCUTE/NILHOM  BJI&)KHOCTM IO  TCUXPOMETPUYECKOMY  Tpaduky
MIPOM3BOJUTCA B C/IeYIOIEM MOpsiKe:

1. 1O BepTUKAa/IbHBIM JIMHUSM OTMEeUaroTCs I0Ka3aHUsl CyXOro TepMOMeTpa;

2. TI0 HAaKJIOHHBIM JIMHUSIM OTMEeYaroTCsI I0Ka3aHus BJaXKHOTO TEPMOMETDA;

3. HA TepeceueHWH OSTUX JIMHUM TOJydyalOT 3HaueHUsi OTHOCUTE/IbHOW BJI&)KHOCTH,
BbIDa)KeHHbIE B TIPOLIEHTax (T0/TyueHHbIe 3HaueHUs1 OKPYTJ/ISITh B MEHBIITYIO CTOPOHY).
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IIpunoxenue B
(cmpaBo4YHOE)
Tabsuiia 7151 oripeiesieHUst TOUKU POChI

BJIA’KHOC

Th 40% {45% [50% [55% [60% [65% [70% |75% [B80% B85% [90% [95%

%

Temriepar

ypa

°C

-5 -15,3 14,0 |-12,9 -11,8 |-10,8 -9,96 |-9,11 |-8,31 |-7,62 6,89 |-6,24 |-5,6

4 4 3
-4 -14,4 13,1 |-11,9 -10,8 |-9,89 -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 |-6,37 |-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 3,9 [-3,34|-2,6
8 2 4

-1 -11,6 10,2 |-9,1 |-7,98 |-7,0 6,09 |-5,21 4,43 |-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 8,52 |-7,32 |-6,22 |-5,21 -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 |-0,24 0,52 [1,29

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

4 -7,45 -6,07 -4,84 |-3,74 2,7 |-1,75}-0,87-0,01 0,87 1,72 2,5 3,26

5 -6,66 5,26 |-4,03 -2,91 |-1,87 -0,92 |-0,01 0,94 (1,83 2,68 3,49 14,26

6 -5,81 4,45 |-3,22 -2,08 |-1,04 -0,08 10,94 1,89 2,8 3,68 4,48 |5,25

7 -5,01 3,64 |-2,39 -1,25 |-0,21 0,87 [1,9 2,85 3,77 4,66 5,47 16,25

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

9 -3,41 -2,02 -0,78 10,46 1,66 2,77 3,82 4,81 5,74 16,62 7,45 8,24

10 -2,62 -1,22 10,08 1,39 2,6 3,72 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 16,7 |7,71 8,65 9,56 [10,42]11,22

13 -0,25 11,35 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 16,36 7,53 8,62 9,64 [10,59/11,5212,4 [13,21

15 1,51 3,17 4,68 6,04 7,3 18,48 9,58 10,6 [11,59]12,5 [13,38/14,21

16 2,41 4,08 56 16,97 18,24 9,43 [10,54|11,5712,56(13,48(14,36(15,2

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

18 4,2 5,9 [7,44 8,83 [10,12]11,32/12,46(13,51/14,5 [15,44(16,34/17,19

19 5,09 16,81 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|15,4416,44/17,4 [18,32]19,18

21 6,9 8,62 10,2 [11,62(12,9414,17(15,33|16,4 [17,41]18,38/19,3 20,18

22 7,69 9,52 |11,12{12,56(13,88(15,12|16,28(17,37(18,38/19,36120,3 21,6

23 8,68 110,43(12,03/13,48/14,82(16,07(17,23(18,34(19,38[20,34|21,2822,15




24 9,57 [11,34(12,94/14,4115,76|17,02(18,1919,3 [20,35]21,3222,2623,15

25 10,46(12,75[13,86(15,3416,7 [17,97/19,15]20,26121,3222,3 23,24124,14
26 11,3513,15(14,78(16,2717,64(18,95[20,1121,2222,2923,28124,22 25,14
27 12,24(14,0515,7 17,1918,57(19,87[21,06122,1823,2624,26(25,2226,13
28 13,13]14,95[16,6118,1119,5 20,81[22,01(23,1424,2325,24126,2 27,12
29 14,02]15,86(17,52(19,0420,4421,7522,96[24,11 25,2 26,22]27,2 28,12
30 14,92116,77(18,44/19,9721,38[22,69[23,9225,0826,1727,2 28,18129,11
31 15,82]17,68(19,36120,9 [22,32[23,6424,8826,0427,14[28,08129,1630,1

32 16,71(18,58(20,2721,8323,2624,5925,83]27,0 [28,1129,16;30,1631,19
33 17,6 [19,4821,1822,7624,2 [25,54[26,7827,9729,0830,14/31,1432,19
34 18,4920,3822,1 23,6825,14[26,4927,7428,9430,0531,12|32,12|33,08
35 19,3821,28(23,0224,6 26,0827,6428,7 29,9131,0232,1 |33,12|34,08

BraaxxHoc 40% [45% [50% [55% 60% [65% [70% [75% [80% [85% 90% [95%
Th
%
Temriepar

ypd
°C

Kontposinpyembie komrierenuuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; 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



JIaGopaTopHas padora Ne 3
Omnpe/ie/ieHHe MMOBEPXHOCTHOI'0 HATSHKEHUSA KHUJKOCTH.

Ilenbp 3aHATHUA: HAyUWTbCSd OMpeJe/saTh MOBEPXHOCTHOE HaTs)KeHWe BOZbl
MeTO/IOM OTPbIBa PAMKHU.

Ilepes Haua/ioM 3aHATHS He00X0JUMO 3HATh: OmpejeseHrHe U (QOpPMYJy
TIOBEPXHOCTHOTO HaTsDKEHUsT BObI METO/IOM OTPhIBA PAMKHU.

ITocie 3aHATHA  HEOOXOAMMO yMeThb: OmpefensaTh  KO3(PQuieHT
MOBEPXHOCTHOTO HAaTsDKeHWsI C  HWCIO0Jb30BaHHEeM (OpMyJ/bl  TTOBEPXHOCTHOTO
HaTSDKeHUSI.

O6opynoBaHue: KOMIbIOTep, VIHTepHeT, MHCTPYKLIMOHHAs KapTa.

CopepxaHue 1 Teopus.

Y  BCSKOM JKUAKOCTU —  CyIleCTBOBaHHWE CBOOOJHOW  TOBEPXHOCTH.
Movieky/sipHOe [laB/ieHWe HampaBlieHO BHYTPb JKUJKOCTH, MepreHJUKY/IsIPHO K
CBOOOJHOM MMOBEPXHOCTH.

Cusibl TIOBEPXHOCTHOTO HaTshKeHUsl B 000U TOUKe TIOBEPXHOCTH HarlpaBJieHbl
MO KacaTelbHOM K Hell W MO HOpMaid K /000MYy 3/7eMeHTy JIMHUW, MBICJEeHHO
TIPOBe/IeHHOM Ha MTOBEPXHOCTH XUJKOCTH.

Kos(puimeHT MOBEPXHOCTHOTO  HATSDKEHHSI  YMC/IEHHO  paBeH  Cujie
TIOBEPXHOCTHOTO  HATSDKEHWs, [JeUCTBYHOIeM Ha eJWHULy [JIMHBI  JIMHWH,

F

pas/e/nsroleli MoBepxXHoCTh Ha uactu: ~ Z (1)

B cucreme CU kK03 du1eHT MOBEPXHOCTHOI'O HATsDKeHHs « 3MepsieTcs: B H/m.

KosdduimeHT moBepXHOCTHOTO HATSHKEHUS 3aBUCUT OT PUPOAbI KUAKOCTH. A
3aBUCHT TakKKe OT TOTO, Kakas cpefia HaXOAWTCS HaZ, CBOOOJHOM TOBEPXHOCTHIO
xxuakoctu. CrefcTBUeM CU/Ibl TIOBEPXHOCTHOTO HaTsDKeHUs, [AeUCTBYHOIel Ha
e[VHHULly IUIOL[aIi TIOBEPXHOCTHOTO C/IOsl, SIB/SIETCS MOJIEKY/ISIPHOe [JjaBJieHUe.
KosduieHT MOBepXHOCTHOIO HATSHKEHUS] MOYKHO OTpeJe/uTh MyTeM WU3MepeHust
CUJIbl, KOTOPYIO HY>KHO TIPWIOXKUTh TIePIeHAUKY/ISIPHO K TTIOBEPXHOCTH >KUAKOCTU JIJIs1
OTpbIBA pa3/MMUHbIX TBEPAbIX TeJl OT 3TOM MoBepxXHOCTU. Eciu cuna, AeicTByrolasi Ha
TeJI0, paBHa M0 BeJIMUKHe CUJie TIOBePXHOCTHOTO HaTsHKeHUs, TO TeJI0 OTOPBETCS.

OpauM u3 criocoboB u3MepeHust Ko3pduliueHTa O SIBSETCS MeTO[ OTpbiBa
KosbLja. Kosblio, U3roToBIeHHOe U3 MaTeprasia, XOpOIIO CMauMBaeMOTr0 »KUJKOCTBIO,
TIPUBOJIUTCS B COTMPUKOCHOBEHWE C €& TOBEepXHOCTbI0. PaccMOTpUM KO/BLIO C
BHEIIIHUM JuamMeTpoM d; U1 BHYTPeHHUM [AuaMmeTpoM d,, Kacaroljeecsi TTOBePXHOCTH
>kugkoctu. TosHa Kosiblia b .

[Ipy MoOgHATAM KOJibL[a C TIOBEPXHOCTH TIPOUCXOAUT pa3pbiB TTOBEPXHOCTH
JKUJKOCTH TI0 KPOMKaM KoJblia. JIjliHa rpaHulibl Tiepesi OTPhIBOM KOJIbLIa, TI0 KOTOPOU
TIPOUCXO/IUT Pa3pbIB MOBEPXHOCTU, COCTAB/ISIET



L=nld +d)=nld +(d - B)=2ald - B=2nld + D @)
W3meputsb cuny F, HeoOX0AMMYIO [JIst OTPhIBA KOJIbIIA, MOXHO 110 opmysae: - .
3,
e i — Cpe/IHee yAIMHEHKe TIPYKUHLI B MOMEHT OTPhIBA KOJIbL[A.

[MpuHLMNIManbHasi CXeMa YCTaHOBKW [Jisi  orpejeneHUs Ko3(duieHTa
TIOBEPXHOCTHOTO HaTshKeHUs n300pakeHa Ha puc. 1.

Puc. 1. Cxema ycTaHOBKYU
K nipykuHe moZiBellIMBaeTCs MeTa/yinueckoe KosibLo. [lepesi HauaioM KaXkjoro
OTbITA KOJIbLIO TIPOTUPAIOT U MPOCYILINBAIOT. BpallieHreM BHUHTA OIMyCcKaeM KOJbLIO [0
COTIPUKOCHOBEHHSI C TIOBEPXHOCTBIO >KMIKOCTH, TIPH 3TOM HY)KHO CJIeZIUTh, UTOOBI
YKUIKOCTU He Kacasicsi CTOJIUK ZIJIsi Pa3HOBECOB, BIMCAHHBIN B KOJIBIIO.
j(-@ HM;; @i:::m.:r:tf : ;JO INHUCaHHE YCTAHOBKH
BHUPTYa/IbHOU
/abopaTopHOM
padoThI
Teu e OKCIlepyUMeHTabHas
[ e yCTaHOBKA
b= L Tpe/iCTaB/IeHa Ha
re— pucyHKe. B mpaBoM
s b= 52 HIWDKHEM  yIVIy  [idHa

33K0Ha U30GaPHOM Ac=| 0 |7 mm

npovecca ei- HaHEJ'[b (()KH'D;KO CTI))),

NMioccara €Gpoc

2.03. Mposepka = = e Ha KOTOPOI\;I MOX’(HO

3akoxa Wapna

@ clibre x V@ 0B x V@ Mor x X Goam x ¥ Gypas X YW Ypae X X G B)M: x ¥ [3 Croc X ¥ G onep X o5

£ Cepanca

B Hauano
Mo JOMALLHAR CTPaHKLA
CTpaHnupl caita
Mot npocpuns

Obuwee

2.01. Mposepka
sakoHa
U30TEPMMHECKOTD
npouecca boi.

TEMNepaTypHom

2W o6 V'S E T N ameaavEne

W30XOPHOMO NpoLecca = XKuakocTe

if;b(:g;eqanewe ‘E‘ 0 :,1; B]I)I6paT]:) pqu
TBEPABIX TN KEPOCHH )I(HAKO CTH M

T ———— e

i it HaXOAUTCA TIaHesb

) «11apaMeTphl  TIPY>KUHBI

U Komiblia». Ha Hen
MOYXHO MEHATb KO3(D(MHUIMEHT >XeCTKOCTH MPYKMHBI, JUAMETP KOJ/bl[a U TOJIIUHY
KoJibIla. HaBe/ist Ha KOJIBLIO U y/iep)KKUBasi IIPaBYI0 KHOMKY MBIIIIH MOXXHO TIPUBECTH B
JBWKeHUs1 Konblja. s TOro, urod MPHHUTH B HUCXOJHOE IIOJI0XKEeHUS HeoOXOoAuMOo
Ha)KaTb Ha KHOIIKY «COpoC». VCIO/b3ysl Tpe/CTaB/I€HHYH0 YCTaHOBKY, JOCTUrAeTCs
11eJTb [TOCTaB/IeHHOH J1TabopaToOpHOIi paboTHI.

IlnaH BbINO/THEHUsI PadoOTHI
1. Tlepeiimute 1o  ccbuike https:// www.youtube.com/watch?v=9pcaBm21J{8 u
NPOCMOTPUTE BHU/IEOYPOK KOTOPbIM TIOSCHUT, KakuM 00pa3oM TMpPOBOAUTCS
nabopaTopHasi 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
0bs13ame/bHO).

11. PaccurTaTh MOrpemHoCTb U3MEPEHUN.

F |
Ne SKUIKOCTE k: dl) dz; h) AX’ Ax, L) ¢ ’ O, Ac s| fos
n/m A Hm |Mm |M [M|M M M ’H H/m |H/m | HM | %
1
2
3

12. CdopmynmpoBaTth BbIBOJBI.

KoHTpo/1IbHBIE BONMPOCHI

1. B Kakyo CTOpOHY /IeMCTBYeT CHJla IOBEPXHOCTHOTO HATsKeHUs ?

2. OOBSICHUTL SIBJIeHHWEe TI0BEPXHOCTHOTO HaTsbkeHMs. UTO Ha3bIBaeTcs
KO3(PhHULIMIeHTOM MOBEPXHOCTHOT'O HATSKeHHUS ?

3. Kakue KOCBEeHHbIe MeTO/bI orpe/ie/ieHUst Ko3(pduireHTa
TIOBEPXHOCTHOI'O HaTsKeHUs1 Brl 3HaeTe, UX CyTh?

4. OOBsICHUTE TO/HATHE U OIyCKaHUe >KUJKOCTeM B KalW/IISIPHBIX TPyOKax,
MO>KHO JIU OTIPe/IeSTUTh « , UCII0JIb3Ys KalW/UIIpHbIe TPYOKH U Kak?

Kontposinpyembie komrierenuuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepun oLieHKH:

— O1leHKa «5» CTaBUTBCS, €C/M YYall[UiCs BbIMOJIHSIeT paboTy B TOJHOM oObeme C
cobmofieHeM  HeoOXOAWMOW  TOC/e/0OBaTe/IbHOCTU — TIPOBeJieHUs]  OMBITOB U
WM3MepeHW;  CaMOCTOSITe/IbHOM  palldOHa/IbHO ~ MOHTHDYeT  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 komriereniuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; T1.1.-
I1.7.; 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 komnereHuyu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; 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. Kakoi u3 Fpa(l)I/IKOB Ha pHC. COOTBETCTBYET 3dBUCHMMOCTHU MOAYJIA KYJIOHOBCKOfI
CHJIBbI, ,[LEI‘;ICTBYI-OH_IEI‘/JI MeXAy ABYMS TOUYEUHBIMHU 3apAdMH, OT PACCTOAHHUA MEXIAY

3apsijamu’?
F F F F
0 0 0 0
R R R R
1 2 2 2 3 2 4 2

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?

+ +
+ +
+ +
+ +
+ +

1 2

- -3
Al. B.2. B.3. T.4. b+ o+

+ +
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?

+ 2
+
A. 200 Ik, + 1
B. 0.
B. 320%10"° [Tx.
T 320%10" Ik



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. Bneso, paBHOMepHoOe.

b. BnieBo, paBHOYCKOpeHHoe.
B. Bripaso, paBHOMepHoOe.

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.

Koutpompyewmsie komneteHuuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; 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

oTBeT

Kpurepuu orieHKuU:

— «2» BbICTaB/IsIeTCsA 0OyyJaroeMycsi, eci Habpas meHee 4 6asioB;
— «3» BbICTaB/IsgeTCsA 0OyyJaroieMycs, 3a 5-6 6asoB.;

— «4» BBICTaB/IsIeTCS 00yUaromemMycs, 3a 7-8 6anos;

— «5» BBICTaB/IsIeTCs o0yuaroriemycs, 3a 9-10 6aios.

3ajjaHusA 1A CaMOCTOATe/TbHON padoTsl (CP)
Tembl 3cce (pedepaToB, JOK/Ia0B, COOOIIEHMIT)

OJIeKTpUyecKre 3apsjbl.
OnemMeHTapHbIN 3JIEKTPUUECKUU 3apsifi.
3aKOH coXpaHeHHs 3aps/a.

3akoH KysoHa.

OneKTpryecKasi IOCTOsTHHas.
DJIeKTpUYeCcKoe TioJie.

SRl S



7. HarnpspkeHHOCTb 3/IeKTpAUYeCKOro MoJis.

8. TIpuHIMI CyTIepro3uLiuM MoJIei.

9. TIpoBOAHUKHU B 3JIEKTPUUYECKOM I10JI€.

10./In3/1eKTPUKH B 3/IEKTPAUUECKOM T10JIe.

11.1Tonsipu3sanyis AU3/1€KTPHUKOB.

12.PaboTa cus 3/1eKTpOCTaTUueCKoro moJisi.

13.IToTenuuan. Pa3HOCTh MOTEHLMAJIOB.

14.9KkBUIIOTEHL[MA/IbHBIE TIOBEPXHOCTH.

15.CBsI3p MeXXZly HalpsKeHHOCTbI0 U Pa3sHOCTBIO ITOTEHLIUA/IOB 3JIeKTPUYeCKOro

I10JId.

16.2nekTpoemMKoCTb. KOH/IEHCATOPBI.
17.CoeuHeHre KOH/IEHCATOPOB B OaTapelo.
18.2Heprus 3apsyKeHHOr0 KOHZieHcaTopa.
19.0Heprus 3/1eKTpUUECKOro MoJis.
20.E1uHULIBI 3/71eKTPOEMKOCTH.
21.IIpumeHeHne KOHJEHCATOPOB.

Koutponmupyemsie komriereniuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKU:
OTrmeTKa «5»

TI0JTHO PacKpPhITO COZiep)KaHHe MaTepHasia

YeTKO W TIPABW/ILHO [jaHbl OIpe/e/eHUs W PacKphITO COJEp>KaHWe TOHATHH,
BEPHO HCTI0/Tb30BaHbl HAyUHbIe TEPMHUHbI

JJIsT  ZIOKa3aTe/lbCTBa MCIONB30BaHbl  pa3/dyHble YMEHHsS, BBIBOABI W3
HaO/TF0IeHUH, OITBLITOB

OTBET CaMOCTOSITE/IbHBIM, UCITI0/Ib30BaHbI paHee MpHUOOpeTeHHbIe 3HAHMS.

OTtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep)KaHue MaTepuasa

B OCHOBHOM TIPaBW/JILHO /[laHbl OMpeJeJeHus TIOHATUM UM WCIO0/b30BaHbI
Hay4Hble TEPMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

omnpejieJieHUs] TIOHATUM HEMOJIHbIe, JOMYIeHbl He3HAUUTe/bHble HapyIleHUs
T110C/ie/JoBaTeIbHOCTU W3JI0’KeHMUS], HeOoJIbIIHe HETOUHOCTU npu
WCTI0/Ib30BaHWHM HayUHBbIX TEPMUHOB WU B BbIBOJIaX U 0000ITeHUSX
TpaBWIbHbIe U UeTKHE OTBeThbl Ha BOIMPOCKI YTOUHSIOIEro XapakTepa (Mo3ulus
TTOHHMMAFOIITUHA)

OTtMmeTKa «3»

YCBOEHO OCHOBHOe COZiep>KaHue yueOHOTO MaTepuasga, HO H3JI0KEHO
¢dbparMeHTapHO, He Bcer/a Moc/jefoBaTeIbHO

oripe/iesieHUs] TIOHATUM HeJJOCTaTOYHO UeTKHe

He WCTOJb30BaHbl B KauecTBe JOKa3aTe/lbCTBAa BbIBOAbI M 00001jeHUsT U3
Ha0JTI0/IeHUM, JOTYIIeHbI OIITMOKY TTPU WX U3/I0KEeHUH



® lomyIlleHbl OIMOKA ¥ HETOUHOCTHU B UCIO/b30BaHUM Hay4YHOW T€PMHWHOJIOTHH,
onpeziesieHde MOHSATUU

® mMpaBWIbHble W  YeTKWe OTBeTbl Ha  BOMPOCHl  HaBOZMALIEro U
KOHKPETU3UPYHOLLero xapakrepa (Mo3uLys KPUTHK)

OtmeTKa «2»

® OCHOBHOE CO/Iep)KaHre YueOHOTo MaTepHrasa He PacKphITO

® He JlaHbI OTBEThI HAa BOMTPOCHI HABO/IAILIEr0 M KOHKPETU3HPYHOIllero XapakTepa
JOMyIleHbl TpyOble OmMMOKM B ONpeje/eHHH TIOHSATHN, IIPH  HCI0J/Ib30BAaHUH
TePMUHOJIOTUM.

JIabopaTopHbIe padoThI
JIaGopaTopHasi pabora Ne 4
Vi3amepeHHe 3/IeKTPOEMKOCTH IUI0OCKOT0 KOH/IeHcaTopa

Ilens paboThl: ompefiesieHe EMKOCTH TIJIOCKOTO KOHZeHcaTtopa U 6atapeu u3
CoelMHeHWU KOH/IeHCaTopa IMpH Moc/ie[joBaTeIbHOM COeUHEHUH.

IIpu6opsl U npuHAA/IEKHOCTH: VIcrionb3yeMas TiaTdopma
(https://phet.colorado.edu/en/simulations/filter?
subjects=physics&type=html&sort=alpha&view=grid) KOH/IeHCaTop U3BECTHOU
6MKOCTH (STaJIOHHBbIV), BOJBTMETD, PEOCTaT, WCTOYHWK HAmpsDKeHUs, [IBOUHOU
repeK/iryaTeslb, KU, COeJUHUTEeTbHbIe TIPOBO/A.

Kpartkoe TeopeTuueckoe BBeieHIe

Cucrema, cocTosiasi U3 JBYX NMPOBOJAHUKOB, pa3Zie/IeHHbIX CJI0eM IU3J/IeKTPUKA
Y pacriosio’)KeHHBbIX Ha MajioM PAacCTOSTHUM JPYr OT Jpyra TakK, UTO 3JeKTphuYecKoe
rojie  3aK/l0UeHO TOJbKO B TIPOCTPAHCTBE MeXAYy TIPOBOJAHMKAMH, Ha3bIBaeTCs
KOH/IEHCAaTOPOM. D/EeKTPOEMKOCTbIO KOHZIEHCAaTOpa Ha3bIBAaeTCsl BeJIMUMHA, UMCIEHHO
paBHasi OTHOILIEHUIO 3apsifia , HaXOZSIIerocs Ha OAHOM M3 00K/IaZoK, K pPa3HOCTH
TIOTEHL[MA/IOB MeX/y 3TUMH 00K/IaZiKaMu

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

ONeKTPOEMKOCTh 3aBUCUT OT (POpMbI, pa3MepOB KOHjleHCaTopa, Marepuasa
IV3/eKTpUKa U ero Temreparypbl. Tak €MKOCTb IJIOCKOTO KOH/IEHCAaTOpa MOJKHO
BBIUUCJIATH 110 (hopMyie

£58
a (2,
rae S — miomans oOknanok, a d — paccrosHuMe Mexay OOKIajKamu, NpUyYem
Tpe/irio/IaraeTcsl, 4To BBINOHAETCS COOTHOLIeHe ¥ 9> a
DNeKTPOEMKOCTb LIMJIMH/PUUECKOT0 KOHAeHCaTopa BEIUMC/ISIIOT 10 hopMy.Jie




- 2megl
In (L)
2 (3)
rael— panuHa oOpasyromieid LWIMHApPA; T'1 W TI';— PaJUuyChl COOTBETCTBEHHO
BHYTPEeHHeM W BHeIlTHel 00K/aZiokK;
Hecko/IbKO KOH/IEHCaTOPOB MOXKHO COeIMHUTHL B OaTapeto. [Ipu mapaiebHOM
coeMHEHUM EMKOCTh OaTaper paBHa CyMMe EMKOCTel Ka)KJ0oro 13 KOH/IeHCAaTOPOB
n
c=¥ ¢
=1 (4).
[Tpu mocnenoBaTe/IbLHOM COeJWHEHWM eMKOCThb 0OaTaperd pacCUMTBLIBAIOT TIO
dbopmyie

1 &1
X C(5).

OHa 3aBUCUT TOJBKO OT TeOMeTPUUYECKHMX XapaKTePUCTUK KOHJIeHCaTopa:
TIoIau OOK/MaJOK U pacCTOsSIHUS MeXAy HuMU. [IpeArnonoXxum Terepb, UTO
TIPOCTPAHCTBO MeXKAy OOK/IagKaMy 3ario/IHeHO [UIIeKTPUKOM C TUJIeKTPHUUYeCKOon
TIPOHULIAEMOCTBI0 €. Kak U3MeHUTCs éMKOCTh KOHZeHcaTopa? HarpspkéHHOCTh MoJist
BHYTPU KOHZEHCAaTOPAa YMEHBILIUTCH B € pa3, MTO3TOMY HAlpPsDKEHHOCTb MOJII BHYTPU
KOH/leHcaTopa OyZieT uMeeT CyieAyIoIIyto hopMyTy

-7
£E,8 (6)

Kak nro60i TpPOBOAHUWK, HECYIIMM 3apsi[i, KOHZEeHCaTOp HMeeT 3SHEepruio,
KOTOPYIO HaxoAaT mo gopmyJie
g _qU_CU
2¢ 2 2 (7.

W=

ITocieoBaTe/IbHOCTH BBINO/THEHHS PadoThI:

1. 3axogum Ha raTopmy yepes
cceuIKy: https://phet.colorado.edu/sims/html/capacitor-lab-basics/latest/
capacitor-lab-basics en.html (Mo>)xHO uepe3 060 TamKeTbl, He HYXKHO
perucTprupoBaThCs).
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2. Haxumaem K/aBullIeld pUCYHKY ITJIOCKMK KOHAeHcaTop (Capacitance).
3. Ha 5KpaH BBIXOWUTH CJIeYIOLIAs AUATIOr0Bast OKHO.
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(.apacitor Lsb: Bagics

4. HakumaeM B JieBOM CTOPDOHE Ta/IOUKH U Tepe/iBUraeM CTpenKy Ha OaTaped Ha
KaKyl0 CTOpPOHe.
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5./3MeHUTH TIIOIIAb ¥ PACCTOSTHHE MeXKAy OOKiagkamu. (3HaueHWe HarvcaTh B
TabuLy)

6.Uepe3  mysnbTHpeecTOp  (BOJITMETP) UM3MEPUTh  HampsbkeHue  (pa3’HOCThb
TIOTEHINA/IOB) MeXay oOkmazkamu. V3MepsieM uepe3 TMPOCTEHbKUX "LIYTIOB"
(KpacHbIM 1 YepHbBIM NpoBoI0B). KpacHbIi cTaBuUM Ha “+” 00K/IaKy, a YepHBIA B “-
00kaaKy. U 3HaueHue nuiieM B TabmLLy.
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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/iesieHUsi OJHOU U3 éMKOCTel 1o opMyiam

n

2. G
_ i=1
Tn (6
[ac,=|c-C,

AC.
£=—=2x100%

Cor (8).

()

10.Pe3ynbTathl pacueta 3aHecTd B Tabauiy 1.

Tabmmiia 1.

Ne | S (m?) dm) |C E W Co |ACq €
(@ | BM) | (1

1

2

3

KOHTpOJ’leble BOIIPOCHI:

1. laviTe onpeziesieHue 371€KTPOEMKOCTH MTPOBO/IHUKA. B KakuX eJUHULIAX U3MepSIeTCs
3/1IeKTPOEMKOCTB?

2. 3anuiuTe (opMyJly 3/IeKTPOEMKOCTH C(heprUYeCKOro TIPOBOJHUKA.

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

4. Yto Takoe KOHZeHcaTop?

5. [laviTe ompezesieHre 3JIeKTPOEMKOCTHA KOHEHCaTopa.

6. OT yero 3aBUCHUT 3JIEKTPOEMKOCTb KOH/ieHCaTopa?

7. 3anumuTe (pOpMyJ1y 371eKTPOEMKOCTHU IJIOCKOTO, LIUIUH/PUUECKOT0, ChepruuecKoro
KOH/IeHCaTOpOB.

8. BeiBepute popMyiy 371€KTPOEMKOCTH MJIOCKOTO, LIWJIMHAPUUECKOr0, CepruuecKoro
KOH/IeHCaTOpOB.

9. 3armmmre ¢GopMmyny s BBIUKMCIAEHWS CyMMapHOM &MKOCTH OaTtapeu
KOH/IEHCaTOPOB IpY UX I0CJ/1el0BaTeIbHOM U NapaslyieJIbHOM COeJUHEeHUU.

10. BeiBegute dopMyny s BbIUMC/IEHWS CYMMapHOW EéMKocTh OaTapeu
KOH/IeHCAaTOPOB IPU UX M0C/Iej0BaTe/IbHOM U Iapasijie/lbHOM COeMHeHUU.



Koutpomupyewmsie komriereHiuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; 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 komneteHuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M..6.; I1.1.-
I11.7.; 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) cua Toka 1) BaTT



b) HanpsbkeHue 2) amriep

B) conpoTtuBneHue 3) BOILT
[') MOIITHOCTh 4) om
IT) paboTa ToKa 5) KOy /b

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
VICTOYHUKA.

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) BatT

b) Ko/MuecTBO TeI/IOThI 2) amriep

B) conpotuBnexue 3) oM Ha MeTp
') yaenbHOe CONpOTUB/IEHNE 4) om

IT) paboTa 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 kBTt B) 2200 kBT I') 22 Bt

8. Onpefieniite HarnpsbkeHMe Ha KOHLAX CTaJbHOTO MPOBOAHMKA JMHOW 70 CM U
TUIOIA/[b0 TIorepeuHoro ceyenus 0,1 MM°, B KOTOpoM criia Toka 250 MA. YoenbHoe
conpomuesnerue cmanu pagHo0,15 Om*mm’/m.

A) 0,2625 B B) 2,625 B B) 26,25 BT') 262,5 B

9. K uctounuky Toka ¢ 3/1C 32 B v BHyTpeHHHUM COnpoTuB/ieHneM 2 Om
TIOJK/IFOUWJIA COoTIpoTHB/eHre 6 OM. OmnpepennTe HanpsykeHWe Ha 3aKuMax
WCTOYHUKA.

A)24BB)48BB)72BT)96 B /1) 104 B

10. Kakoii J/IMHBI HY)KHO B3STh KYCOK CTa/IbHOM ITPOBOJIOKH ceuenreM 0,2 MM?,
yTOOBI B U3TOTOB/IEHHOM U3 HETO CTIMPa/IX TTOC/Ie TToZiCoeIUHeHHs K UCTOUHUKY ¢ 3[1C
6 B u BHyTpeHHUM compoTrB/ieHreM 1,2 OM cusia Toka Obia paBHa 2 A? YOesnbHoe
conpomuesnenue cmanu pagHo0,15 Om*mm’/m.

A)3MB)1,2MB)24mT) 1,8 M [T) 0,36 M

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

Kiouu K Tecrtam:
BapuanrT 1

Ne Bompoca 1 [2/3(/4/5/6|7|8|9 |10
IpaBunbabr |A2 | I''B| B I' ' B|A|A |A
# OTBeT B3

B4

i

A5
BapuaHnr 2
Ne Bonpoca 1 [2|3/4|5[6]7/8]9]|10
IMpaBunbubiii |A2 |b|T'|A|B|I' I' AlA|B
OTBeT S

B4

3
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KpuTepun oLeHKH:



— «2» BBICTaBJISIETCS 00yYaroLemMycsi, eC/ii Habpas MeHee 4 6asioB;
— «3» BBICTaBJIAETCS 00yyYarolemMycs, 3a 5-6 6aios;

— «4» BBICTaB/IsIeTCS 00yuaroiieMycs, 3a 7-8 6anos;

— «5» BBICTaB/IsIeTCs o0yuaromemycs, 3a 9-10 6aos.

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

1. Ycnous, HeoOXouMbIe [/ BOSHUKHOBEHUS U TIOZieP>KaHUsI 3IeKTPUUYeCKOro
TOKa.

Cwusia TOKa ¥ IJIOTHOCTh TOKa.

3akoH OMa /151 ydacTKa Lielli.

3aBUCUMOCTb 3JIKTPUUYECKOTO COIPOTMB/IEHUS OT Marepuasna, [JIWHbl U
TJIONa/iv TIOTIePeYHOro CeueHus MPOBOJAHUKA.

3aBUCUMOCTD 3JIEKTPUUECKOTr0 COMPOTUBJIEHUS TIPOBOJJHUKOB OT TEMITepaTyphbl.
TemriepaTypHbI KO3(DPULMEHT COMPOTUBIIEHUS.

CBepXnpoBOJUMOCTb.

ONeKTPOABWIKYLLasl ChJIa UCTOYHHMKA TOKaA.

. 3akoH Owma /1 OTHOH LIeTIH.

10 OJIeKTpUyeCcKure Lieru.

11.ITapasniesnibHOE U TIOC/Ie[OBaTeIbHOE COeJUHEHUE TIPOBOJHUKOB.

12.3akonbl Kupxroda ans y3na.

13.CoeauHeHHe UCTOUYHHUKOB 3/IEKTPHUECKOM SHEpruu B OaTapero.

14.91C ucToYHMKa TOKaA.

15.3akoH [Ixoynsa — JleHua.

16.PaboTa 1 MOIITHOCTb TTOCTOSIHHOT'O TOKA.

17.TernoBoe fAeMCTBYE TOKaA.

BN

© 0N

Kontposinpyemeie komneteHuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M..6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu orieHKuU:

OtmeTKa «5»

TIOJTHO PacCKpPbITO COZlepyKaHue MaTepuasna

YETKO Y MPaBWIbHO [lJaHbl ONIPe/ieJIeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BEPHO
WCI10J/Ib30BaHbl HAYYHbIE TEPMUHBI

JJ1s 0Ka3aTeIbCTBA MCI0/Ib30BaHbI pa3/iMuHble YMeHUsl, BIBOZbI U3 HabOJTI0jeHU,
OMbITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtMmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>kKaHre MaTepuasa

B OCHOBHOM MPaBWJIbHO /IaHbI OTMpeesieHrs MOHSATAU U UCII0/Ib30BaHbl HAyUYHbIE
TePMUHBI.

OTBeT CaMOCTOSITe/IbHbIN



omnpe/ie/ieHUs IOHSITUN HeTOJ/THbIe, I0MYIeHbl He3HAUUTe/IbHbIe HapyIIeHUs
roc/ieioBaTeTbHOCTH U3/10KeH s, HeOOo bIlie HeTOYHOCTH TIPY UCTI0/Ib30BaHUHU
HayYHBIX TEDMHUHOB WK B BbIBOZAX U 0000II[eHUsIX

TipaBU/IbHbIE U YETKHE OTBEThI Ha BOMIPOCHI YTOUHSIIOLEro XapakTepa (Mo3uLys
TTOHVMMAFOIUHI)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHre YueOHOTro MaTeprara, HO U3/I0)KeHO (hparMeHTapHO,
He BCer/ia rocje0BaTeIbHO

onpejie/ieHUs IOHATUH HEJOCTaTOYHO YeTKue

He WCIT0/Tb30BaHbl B KaUeCTBe /J0Ka3aTebCTBa BHIBO/IBI M 00001IIeHNS 13
Ha0JTI0/IeHUH, JOTTYITIeHbI OIITMOKH TTPU UX U3/I0KEHUH

JIOTTYIIIeHbI OIMOKHY ¥ HETOUHOCTH B UCTI0/Tb30BaHUH HAYUHOM TEPMUHOJIOTHH,
onpeziesieHde MOHSATUU

TIpaBU/IbHbIE U YETKHE OTBETHI Ha BOMIPOCHI HABOJALLIETO M KOHKPETU3HUPYIOLLEro
xapakTepa (To3ULUsI KPUTHK)

OtmeTKa «2»

OCHOBHOE COjiep>KaHue yueOHOTro MaTepuasia He PacKphITO

He JlaHbl OTBEThI Ha BOMTPOCHI HABO/ISAIIlEr0 M KOHKPEeTU3HUPYHOlllero XapakTepa
JIOMYIIeHbI TPyObIe OIMOKY B OMpe/[e/IeHUH TIOHSTHUM, TIPH MCTI0/Ib30BaHUH
TePMUHOJIOTUM.

JIabopaTopHbIe padoThI

JIaboparopHast padota Ne 5

I/I3yqune 3dKOHOB MMOoC/I1€A0BATE/IBHOI0 U IIdAPA/I/I€/IBHOT0 COeAUHECHUA
MNpoBO/JHUKOB

Ileib paboThI: 03HAKOMHUTBCS C pa3/MUYHBIMM METOJaMU  U3MepeHus
COTPOTUB/IEHUS], U3MEpPUTh BeJIMUMHbI HEU3BECTHBLIX COTPOTUB/IEHUN, TPOBEPUTH
3aKOHbBI M0C/Ie/JOBATE/IbHOI0 U Mapal/iIeJIbkHOTO COeJMHEHUs] COMTPOTUB/IEHUH.

IIpubopsl W NPUHAJIEKHOCTH: PEOXOp]l, MarasdH COIPOTHBJIEHUH,
PEe3UCTOPBI C HEM3BECTHBIM COMPOTHB/IEHUEM, Ta/IbBAHOMETP, MCTOUHUK TOKA, K/IHOY,
peocTar.

KPATKAS TEOPUSA
B ¢usurke pa3nuuaroT NpOBOAHUKHU MMEPBOro U BTOPOro poja. IIpoxoskjeHre ToKa
B MPOBOJIHUKAX TEePBOT0 PO/ia He CBSI3aHO C U3MEHeHHEeM WX XUMUYeCKOU MPUPOJbI U
3aMeTHbIM TlepeHOCOM BelljecTBa. K HUM OTHOCSITCSI BCe MeTaslbl.
B npoBofHMKax BTOPOro pojia TPOXOXK/eHHWe TOKa CBS3aHO C XUMHYeCKUMU
V3MeHeHUsIMH, BeIyIIIUMU K BbIJIeJIeHUI0 COCTaB/ISIFOLIMX 3TH TIPOBOJHUKU Bell[eCTB B



MeCTaX WX CONPUKOCHOBEHWSI C APYTrMMU MPOBOJHMKaMHU. PacriaBieHHbIE COJIH,
pacTBOPHI COJier, KUCJIOT, 11je/iouel SB/SIFOTCS TPOBOIHUKAMU BTOPOT'O poZa.

Ecnu B OgHOPOJHOM yuacTKe LMy CO3ZaTh 3/IeKTpUYecKoe 1oJie, TO B 3TOM
y4yacTKe BO3HUKaeT 3/ieKTpudyeckui ToK. Co3JaHHOe TI0jile XapaKTepu3yeTcs
HarpsbkeHueM U, TIPU/IO’KeHHBIM K yYacTKY LieTlu.

B pe3ynbTaTe ombiToB OM YyCTaHOBW/I, UTO MPU TIOCTOSTHHOW TeMriepaType
OTHollleHWe HampsbkeHUss U Ha KOHI[ax TPOBOJHMKA K CHJe TOKa I B HeM SIBJISIeTCs
TTOCTOSIHHOM Be/TMUMHOM:

R = — = const
i cons

OTy BeIMUMHY Ha3bIBAIOT 37€KTPUUYECKUM COMPOTHBAEHHEM R yuacTKa Liernu
(npoBogHMKa). CoryiacHO 35/IeKTPOHHOW TeOpUM, COMPOTUBJIEHUE MeTalsTnYecKrux
TIPOBO/JJHMKOB 3/IEKTPUYECKOMY TOKY BO3HUKAET BC/Ie/ICTBUE TOTO, YTO HOCUTEM TOKa
— 3JIeKTPOHBbI MPOBOJAWMOCTH — TPU CBOEM [BW)KEHUU MCIBITHIBAIOT COYZApeHUs C
VMOHaMU KDUCTA/I/TMUYeCKOUW pelieTku. [Ipyd 3TOM ABWXKYIMECS 3/IeKTPOHBI TlepeiatoT
MOHAM 4YaCThb CBOeW SHepruu, IpHoOpeTeHHOM TIpM CBOOOAHOM TIpobere B
3/IeKTPUUECKOM TioJjie. DHeprusi, repefilaHHasi MOHaM, TIpeBpAlllaeTCs B 3HEPTrHI0
OecriopsiiouHOro KosiebaHWs WOHOB, T. €. BO BHYTPEHHIOIO 3Hepruio. Pasnuune B
COTIPOTHBJIEHWM Pa3/MUYHbIX META/IJIOB OOBSICHSETCS Pa3/MurieM CPeJHUX CBOOOIHBIX
npoberoB 37€KTPOHOB M KOJMUECTBA CBOOOJAHBIX 3/IEKTPOHOB B efuHMIE 0OBema
MeTasia.

Epunuuein conportuBieHusi B cucreme CU  saBnsercas om (OM), paBHbIU
COTPOTUB/IEHUIO TAaKOTO MPOBOAHMKA, B KOTOPOM TIpU HampsbkeHHMM 1 B TeueT TOK
cunoii 1 A. BenuuuHa, obpaTHasi COMPOTHB/IEHHWIO, HA3bIBAeTCS MPOBOAUMOCTHIO.
EnvHuLell MpOBOJUMOCTH SIBJISIETCS BeJIMUMHA, oOpaTHasi oMy, - cuMeHC (Cm).

Insg  OAHOPOAHOrO  LIWIMHADUUECKOrO0  TPOBOJHMKA  COMPOTHB/IEHUE
ornpejensieTcs o opmy.Jie:

ol

R=C
S

rae | - AvHa IPOBOJHMKA; S - TUIOIIA b TIONIEPeYHOro CeUYeHust IPOBOJHMUKa; P
- yJle/TbHOe COTIPOTUB/IEHVEe MaTepUasa, U3 KOTOPOr0 U3rOTOB/IEH TTPOBO/IHUK.

Yuc/ioBoe 3HaueHWe YZAeIbHOTO COMpPOTHBIAeHUS P paBHO COMPOTHUBIEHHIO
MPOBOJHMKA [UIMHOK 1 M, a IJIomjajgb IOMEepeYyHoro ceueHus paBHa 1 m°. EguHuiia
y/IeJIbHOTO COTIPOTUB/IEHUS] HOCUT Ha3BaHuHe «oM — MeTp» (Om*m). BenuuuHa,
oOpaTHast y/eJlbHOMY COTIPOTHBJIEHHIO, HA3bIBAeTCS YZAEJbHOM IPOBOJUMOCTBIO

MaTepua’a:
1
g=—
o

EaunHula yzienbHOM NPOBOJIUMOCTU — «CUMeHC Ha MeTp» (Cm/M).

Hanuure npumeceli B MeTa/yIMueCKOM MPOBOJHUKE yBEIUUMBAET ero yJeabHoe
coripoTvB/ieHHe. B Tex ciyuasx, rae TpeOyeTcs Masioe COMPOTHB/IEHHE TTPOBO/OB,
TIPUMEHSIFOTCS  YMCTble MeTas/ulbl. MeTa/inueckue CIulaBbl TNPUMEHSFOTCS ISt
TIO/TyYeHHs1 OOMBIIINX 3HAUeHUM COTIPOTHBIIEHUH.



ConpoTuB/ieHre TIPOBOJHUKOB M3MeHsIeTCsl TPy U3MeHeHUU UX TeMIlepaTyphl.
[lpy yBenuMUeHWH TeMIlepaTypbl COMNPOTUB/IEHHWE MeTa/UIMYeCKuX TMPOBO/IHMKOB
yBeJIMUMBaeTCs. 3aBUCUMOCTb  Y[Ie/IbHOTO  COTPOTHBJIEHUSI OT  TeMmriepaTyphbl
XapaKTepu3yeTCss TeMIlepaTypHbIM KoddduiieHToM compotusieHuss &  gaHHOrO
dp
BelleCTBa: p dt
715 MHOTMX TPOBOJHUKOB (B T. U. MeTa/yIOB) MPU HeOOJbIIMX WHTepBaiax

TeMIlepaTypbl 3aBUCHMOCTh  VZEIbHOTO COMPOTHBIEHWs P OT TemriepaTypsbl
OMNMCHIBAETCS JIMHEUHBIM 3aKOHOM:

p=po(l+at)
rge Po — yaensHoe conpoTusienue npu 0°C; t — Temmeparypa NpoBOJHUKa, 'C;

@ _ cpeaHuii TeMIiepaTypHbIH KO3(QQUIMEHT CONPOTHUBIEHHS JJIs1 OIpe/ie/IeHHOr0
VHTEepBaJia TeMrneparyp.

[nst TOUHBIX U3MepeHUM MO/b3YHTCS METOJaMM, CBOJSILIMMUCS K CDaBHEHUIO
V3MepsieMOro COMNPOTUB/IEHUSI CO CTaHZAPTHBIMM (3TasioHamu). OJHUM U3 HUX
SIB/ISIETCSI METOJl MOCTa IOCTOSIHHOTO TOKa (MOCTHMK YWTCTOHA). [IpuHIMNUanbHas
CcXeMa MeTo/ja MOCTa Obljla pacCMOTpeHa BhIIIIe.

INIOPANOK BBIIIO/JIHEHUSA PABOTHI
3apanue 1. ViamepeHue CONpoOTUB/IeHUs Pe3UCTOPa C MOMOLbI MOCTA
Yurcrona.

1. Cobpatb 371eKTpUYeCKyo 1ielb 110 cXeMe, pHBejeHHOW Ha puC. 1.

2. IlocraButs aABUXKOK C peoxopza AB B cpefiHee T10JI0XKeHUe.

3. CbasaHcHUpoBaTh MOCT IOZ0OPOM COIPOTHB/IEHMM Ry, Tak uTOOBI ITOKa3aHHS
rajbBaHOMeTpa OKa3a/MCb pPaBHbIMU HY/HO. 3HaueHUs1 Rn, Li, L, 3amnvcaTh B
TabJ1. 1.

— g—[

+ R

4. HaliTi HeM3BeCTHOe COTIPOTHBJIEHUe M0 opMmy.ie:
L,
R

x — D7
L,

R



5. tme Ly u L, — pauHa npoBosioKM peoxopja Ha ydactkax AC u CB

cootBeTcTBeHHO (L1=AC, L,=CB). Pe3ynbTaT 3aHecTH B TabOJ1. 2.

6. [loBTOpUTH U3MepeHUs yKas3aHHbIe B IIl. 3, 3 ellle ABa pas3a, CMeCTUB [BUKOK
peoxopzia BIIpaBo U B/I€BO OT CpeJHero I0JI0KeHUs.
7. BBIUMC/IUTH CpeJiHee 3HaueHre U3MepPeHHOr0 pe3rcTopa.

Tabauya 1
No Rn, L, Lo, Ry,
Om M M Om Ry,
Om
8. AHa/IOruyHoO W3MepUTb  COIPOTUBJ/IEHWe  BTOPOr0  pe3ucTtopa U
3arvcaTh OKOHYaTe/IbHbIe pe3y/bTaThl B Ta0JI. 2.
Tabauya 2
No Rn, L, Lo, R,,
Om M M Om Ry,
Om

3apanue 2. IIpoBepKa 3aKOHOB IIOC/Ie/J0BATEe/JILHOI0 U INapa/jie/IbHOr0
coe/JUHEeHNH Pe3lCTOPOB.
1. TTosb3ysich
coeZIMHeHM, paccuuTath OOIllee COMPOTUBIIEHHE Pe3UCTOPOB, M3MEPEeHHBIX B
3a/laHuH 2.
2. CpaBHUTh M3MepeHHble 3HAaUeHUS Rnoc U Rnqy C BbIUMC/IEHHBIMU. CrienaThb
BbIBOJ, O BBIIOJIHAEMOCTH 3aKOHOB
COoeJMHEeHU Pe3rCTOPOB.

dbopmynamu

nocjieaoBaTe/JIbHOT'O n

IMapajuieJIbHOro

rnocjieA0BaTe/IbHOro0 W I1apa/ijie/IbHOT'O

Tabauya 3.
No R, L1, Lo, Rnap_»s, Rnap_, Rnap _m>
Om M M Om Om OMm
Tabauya 4
No R, L, Lo, Rnoc_s  [Rnoc » Rnoc _m
Om M M Om Om Om




KoHTpo/1IbHBIE BOIIPOCHI
1. O6bsicHUTe MPUHIUM eHCTBHUS TIPOCTEMIIIer0 OMMeTpa.
2. B yeM KOHCTPYKTMBHOe OT/IMUMe amIlepMeTpa, BOJbTMETpPa, rajbBaHOMeTpa
MarHUTO3/1eKTPUUECKOU CUCTeMBbI?
3. Kakumu rmpeumyiniectBamMu o06jafiaeT MeTo[, OrpejereHus COMPOTUBIEHUS
MOCTOM YUTCTOHA MO CPAaBHEHHIO C METO/IOM amIlepMeTpa U BOJIbTMeTpa’?
4. Tlouemy ommbKa U3MepeHU MOCTOM YUTCTOHA MeHbIIIe, eCJTH COTTPOTHUBJIEHHE
Ry 11 Ry, 6/T3KY APYT K APYyTY?
[Touemy GOJILIIIMHCTBO Ta/IbBAHOMETPOB UMeET IIIKaIy C HyJieM rocepeyiHe?
6. MoOXHO /11 B CXemMe MOCTa YUTCTOHAa MPOU3BOAUTL U3MepeHHs, IIOMeHSB
MeCTaMU rajibBaHOMeTpP M UCTOUHUK TOKa?
7. Hapylaercs v paBHOBecMe MOCTa YWUTCTOHA, €C/IM U3MEHUTb BeIUUYUHY
HarnpsyKeHUst UICTOUHUKA TOKa?
8. BbIBeCcTH yC/I0BHS paBHOBECHS MOCTa YUTCTOHA, UCTOJIb3Ys 3aKOHbI Kupxroda.

1

Kontposinpyemebie komriereHuuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

KpuTepun oLieHKH:

— OreHKa «5» CTaBUTHCS, €C/IM YUall[uiCsl BBIMOJHSET paboTy B TOJIHOM 00BeMe C
cobmofieHeM  HeoOXOAWMOW  TOC/e/0BaTe/IbHOCTU  TIPOBeJieHUs]  OMbITOB U
W3MepeHu;  CaMOCTOSITe/IbHOM  palldOHAa/IbHO ~ MOHTHDYeT  HeobXojuMble
o0opy/ioBaHue; BCe OMbITHI MPOBOJUT B YCJIOBUSIX M peXKuUMaXx, 00ecrieurBaroIx
ToJ/TyueHre TIPaBWIbHBIX pe3y/bTaTOB M BBIBOZIOB; COO/O/aeT TpeOOBaHUS TIPABUII
Ge30macHOCTH TpPyZiQ; B OTYeTe IPABHU/IbHO M AKKyPaTHO BBIMTOJHSET 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 ObLIM
JOTyIeHbl [Ba-TPU HeZloueTa, He Oosee O/HOW HerpyOoi OIIMOKKA W OJHOTO
HezjoyerTa.

— OueHka «3» cTaBUTCS, ecnu paboTa BBLIMIOJHEHA He TMOJHOCTbIO, HO 00beM
BBLITIOJTHEHHOM YacCTU TaKOB, TIIO3BOJIAET IIOJIYUUTHb IIDABUJIbHBIE 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
BBLITIOJTHEHHOW dYacTh paboT He TIO3BOJIAT CZie/iaTh TIPABWIBHBIX BBIBOJIOB: €C/IH,
OTIbITHI, U3MePeHUs], BEIUKC/IeHNs], Ha0JIr01eHusT TIPOM3BOAWINCH HETIPAaBUJIBHO.

JIabopaTopHbIe padoThI

HHCTpYKI[HOHHAsA KapTa K jiabopaTopHoi padorte Ne 6



Tema 3auaTusa: usMeputb IC U omnpeneseHUe BHYTPEHHErO CONPOTHUBIIEHUS
VICTOYHUMKA TOKa.

Ilens 3aHATHA: HAyYUTbCA DKCIIepUMeHTanbHO, u3MepATb JDIC U BHyTpeHHee
CONPOTHBI/IEHHE UCTOYHHKA TOKaA.

Ilepes Haua/I0OM 3aHATHSA He00x0uUMO 3HAaTh. 3akoH OMa /|1 yJacTKa 1eTd, 3aKOH
Owma /151 1OJTHOM 11eNH, Kak MOJK/TI0Yal0TCs B LieMb MPUOOPHI U3MepeHust CUJIbI TOKa U
HarpsbKeHus1, TeXHUKY 6e301acHOCTU Npu paboTe C 371eKTPUUeCKUMU LIeTsIMU.

ITocsie OKOHYAHHMA 3aHATUA He00Xx0JuM0 yMeTb. CoOOMpaTh 37eKTpUUecKue LeTu
rapasyie/ibHO  COeJUHEHHBIX TIPOBOJHUKOB, CHUMATb TIOKa3aHWs TpPUOOpPOB,
pPacCUUTHIBATh [10JIHOE COIPOTUB/ICHUE Mapasljle/IbHO COeJUHEHHBIX ITIPOBOJHUKOB.
O6opyoBaHue: KomiibioTep, VIHTepHeT, MHCTPYKLIMOHHAs KapTa.

CopepxaHue 1 Teopus.
Bo03HUKHOBeHHEe Pa3HOCTH TMOTEHIIMA/TIOB Ha TI0/IF0caxX Jit00OT0 MCTOUHMKA SIBJSETCS
pe3yJ/IbTaTOM pa3/e/ieHUs1 B HEM TOJIOKUTEIbHBIX U OTPHULIATE/IbHBIX 3apsiloB. JTO
paszesieHre MpoucxoauT barozapsi paboTe, coBepiiiaeMoi CTOPOHHUMU CHUJIaMHU.
Cunbl HE3/IeKTPUUeCKOTro TIPOMCXOXKAeHHs, AelCTBYIOIMe Ha CBOOOAHbIE HOCUTENN
3aps/ia CO CTOPOHBI MCTOYHUKOB TOKA, HAa3bIBAKOTCS CTOPOHHUMM CUJIaMHU.
[Ipy mepemelieHUM 371€KTPAUECKUX 3apsAJ0B MO L[N MOCTOSHHOTO TOKA CTOPOHHUE
CWIbI, IENCTBYIOIMIe BHYTPH UCTOYHUKOB TOKA, COBEPIIIAIOT paboTy.
dusnyeckas BeJIMUMHA, paBHasi OTHOIIEHWIO pabOThl Ao CTOPOHHUX CWI TIpH
riepeMell|eHUn 3apsia ( BHYTPU HKCTOUHMKA TOKa K BeJMUMHE 3TOro 3apsja,
Ha3bIBaeTCs 3JIEKTPOJBIKYILer cuior uctounuka (31C):
A== Am
g
3/1C ormpegensieTcss paboToi, coBepiliaeMoii CTOPOHHUMM CHJIaMU TIpH TepeMeljeHuN
eJMHUYHOTO TI0JIOXKWUTE/IbHOTO 3apsfa. DJIeKTPOJABWXKYILAs CWla, KaK U Pas3sHOCThb
MOTEHINA/IOB, MW3MepsieTCs B BOAbTaX. 4UToObl  wm3MepuTh  OJIC MCTOYHMKA,
Ha/J|0 NPUCOEeIMHUTD K HEMY BOJIBTMETD MPU Pa30MKHYTOM LeTH.
VIcTOYHUMK TOKa SIB/SIeTCS MPOBOJHUKOM M BCerila UMeeT HeKOTOpPOe COMPOTHBIIEHHE,
MO5TOMY TOK BbIJle/isieT B HeM TeIlI0. JTO COIMPOTHBJ/IEHWE Ha3bIBalOT BHYTPEHHUM
COTIPOTHBJIEHWEM UCTOYHHKA U 0603HAYAIOT T.
Ec/u 11erb pa30MKHYyTa, TO paboTa CTOPOHHUX CHJT TIPEBpAITiaeTCs B MOTEHIMATBLHYTO
SHEPrUI0 MCTOYHWKA TOKa. [Ip¥ 3aMKHYTOM 1jeryd 3Ta TOTeHLWa/bHasi SHeprus
pacxofiyeTcs Ha PpaboTy TI0 TiepeMellleHUI0 3aps/loB BO BHeIIHeM Ienud C
conpoTHBieHreM R 1 Bo BHyTpeHHel YacTH 1]ely C CONPOTUB/IeHUeM I , T.e. € = IR +
Ir.
Eciv Uenb COCTOMT W3 BHELIHEM YacTU COMpOTUBJIEHWEM R U BHyTpeHHeu
COTpPOTUBJIEHMEM I, TO, COIJIACHO 3aKOHY coxpaHeHus 3Hepruu, I/C HCTOUYHHKA
OyzZeT paBHa CymMMe HarpsbKeHUM Ha BHeIIHEM W BHYTPeHHeM ydacTKax Lier, T.K.

Tpy TlepeMellleHWH TI0 3aMKHYTOW 1ienu 3aps[, BO3BpalllaeTcsi B MCXOAHOe

£= IR+ 1r
T10JIO)KeHHe , rae IR — HampspkeHVMe Ha BHeIIHeM YyyacTke 0ernu, a Ir-

HarpspKeHre Ha BHYTPEHHEM ydacTKe LierH.

J &

Takum obpa3om, fijis yuacTKa 1jemH, copepkaiiero S/IC: R4r




Ota ¢opmysa BbIpakaeT 3aKOH OMa /i MOJHOW LieNu: CUja TOKa B TOJIHOM
L[eNy TIPSIMO TIPOTIOPLIMOHA/IbHA 37IeKTPOABIDKYILe CuUjle UCTOYHMKA W 0OpaTHO
TIPOIOPLIMOHA/IbHA CyMMe COMPOTUB/IEHUM BHEIIIHETO M BHYTPEHHEr0 YYaCTKOB L[eMH.

YacTo WMCTOUHMKU 37eKTPUUECKOW SHePTruy COeUHSIIOT MeXAy coboul ajis
nuTaHus tenu. CoefiiHeHe UCTOYHUKOB B OaTapero MOXKeT ObITh TI0C/Ie0BaTe TbHbIM
Y Tlapasi/ie/IbHbIM.

IIpu moc/iesoBaTe/IbHOM COeJUHEHHM [Ba COCeAHMX HCTOYHHMKA
COe/JMHAIOTCA Pa3HOUMEHHbIMH I0/II0CaMH.

[MonyuuBiLasicst TIPY TOC/IeI0BaTe/TbHOM COeJUHeHHU aKKyMYJ/ISITOpHasi GaTapest
VMeeT Ty >Xe eMKOCTb, YTO U y OJIMHOUHOI'O aKKyMYJITOpa, a HamnpsbkeHue TaKou
AaKKyMYJIATOPHOM 0OaTaped PpaBHO CyMMe HalpsDKeHUN BXOAAIMIUX B Hee
aKKyMy/STOpOB. T.e. eC/id aKKyMYJ/ISITOPbl UMEIOT O/IMHAKOBbIE HAIpsOKeHUs, TO
HampsbkeHUe GaTaped paBHO HArpsDKEHHIO OJHOTO aKKyMYJIITOpa, YMHOXXEHHOMY Ha

KOJTMYEeCTBO aKKyMYJIATOPOB B aKKYMYJ/IITOPHOM GaTapee.
s U 371 s i | B Tl

| e —

1. 3/1C baTapeu paBHa cymme 31C OTAe/bHbIX UCTOUHUKOB €= €1 + €, + €

2. O6ijee compoTuBieHWe 0OaTraped MCTOYHUKOB paBHO CyMMe BHYTPEHHMX
COTNPOTHBIIEHUM OTAE/IbHbIX UCTOYHUKOB Toarapen— I'1 T T2 + I3

Ecmu B GaTapero coelMHEeHbI N OJIMHAKOBBIX MCTOYHHMKOB, TO J/IC Garapen €= ne; a
COTIPOTHUBIIEHUE Toarapen— NI

B HE
3. Cuna ToKa B Tako! Liernu 1o 3akoHy Oma Rtnr
Ilpy mnapa/uteIbHOM COeJMHEHHHM COeJJUHAIT MeXAy coboii Bce
M0JIOXKUTE/IbHbIE U BCe OTPULIaTe/IbHbIE MOJIHCHI ABYX WIHA N HCTOUHUKOB.
[TapaniensHO COeIUHSIIOT TOJIbKO UCTOYHUKU C OJIMHAKOBOU
S/IC. ITonyuuBiiasicss Mpy Mapasijie/ilbHOM COeJUHEeHHWH aKKyMy/sTopHasi Oartapest
YMeeT TO >Ke HarpsbkeHWe, UTO U Y OJJMHOYHOTO aKKyMYJIITOpa, a €MKOCTb TaKOM
aKKyMYJIATOPHOM OaTaped paBHa CyMMe eMKOCTel BXOZSIIUX B Hee aKKyMYJISITODOB.
T.e. ec/iM aKKyMyJIITOPbl UMEIOT OJJMHAKOBbIE eMKOCTH, TO eMKOCTb aKKYMYJISTOPHOMU
OaTtaper paBHa €MKOCTM OJHOTO aKKyMy/sSTOpa, YMHOXXEHHOW Ha KOJIAYeCTBO

aKKyMYJIAITOPOB B OGaTapee.




1. 3/1C 6aTapen 0lMHAKOBLIX UCTOUYHUKOB paBHa D/]C OIHOTO UCTOUHMKA. €= €= € =

&3
2. CompoTHBieHHe OaTaper MeHbllle, UeM COTIPOTHB/IEHHE OHOTO UCTOUYHUKA Tsarapen™

ri/n
£

3. Cu/a ToKa B Takol 1ieru 1o 3akoHy Oma ~ &#+rin

OnekTpuUecKasi SHeprusi, HaKOIJIeHHasi B aKKyMYJ/ISITOPHOW OaTapee paBHa
CyMMe SHepruM OT[e/IbHbIX aKKyMYJIATOPOB (TPOW3BEJEHUI0 SHEPrUuMl OT/e/IbHBIX
aKKyMYJ/ISITOPOB, €CIM aKKyMYJ/ISITOpPbl O/IMHAKOBbIe), HE3aBUCHMMO OT TOro, Kak
CcoeJiVHeHbl aKKyMYJIITOPBI - [apasule/IbHO W/ T10C/1e[0BaTe/IbHO.

BHyTpeHHee COMpOTUB/IEHHWE aAKKyMYJSTOPOB, W3TOTOBJIEHHBIX TI0 OJHOM
TEXHOJIOTUH, TIPUMEPHO obpaTHO TIPOTIOPLMOHA/IBHO €MKOCTH
akkymyJsigtopa. [lostomy T.K. 0Opu  mapauie/lbHOM  COeJUHEHUM  eMKOCTb
aKKyMYJIATOPHOM OaTaper paBHa CyMMe eMKOCTel BXOZSAIIUX B Hee aKKyMYJISITOPOB,
T.e. yBeJIMUUBAETCS, TO BHYTPEHHee COMPOTUB/IEHHE YMEHbIIIAETCS.

OTCIO,[[aE =I,R, +I,r £ =I,R, +1I,r

[Tockonbky 11 e =U. y IR, =U. ‘19
U, +I,r =U, +I,r yuu1,r - I,r =U, - U,

_U,-U,
OTCIO,Z[a cjlegyer, 4yTo BHyYyTpeEHHee COIIPOTHUBJ/IEHME NCTOYHMKA TOKd Iz B Il
(1)
a 24C
Onpepnenexue 3[1C u BHYTPEHHEr0 CONPOTUBNEHUSA Oyzmer —€ = U+ 17 (2)
MCTOYHMKA TOKA
Nopametpsl TOKa LEMM
BuiBepure — OnMcanye yCTaHOBKH
HCTO4HKK TOKQ e 9
WETOuSIK 1 = 381 A BﬂpTyaﬂbHOH
o2 JiabopaTopHOii padoThI
* HCTOWHMK 3
S JKCcrepyMeHTa/bHas
—/METOHHHK 5 YCTaHOBKa IIpeACTaBJ/IEHA

Ha pucyHke. B jeBo
BEPXHEM yriy
rpe/icTaBlieHa  TaHesb
«ACTOUHHMK TOKa», Ha
KOTOpPOU MO>KHO
BLIOpaTh OAWH W3 IIATH



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 1 nanpsokenne Us | 3anecure B Tabmity 1.
6. IlepeaBrHbTE TMI0J3YHOK peocTaTa, U3MepbTe CU/Iy TOKa I; u nanpsokenve Uz |
3aHecuTe B TabuIyy 1.
7. Bblunciure BHyTpeHHee conpotusieHve ru  IDIC £ UCTOUHMKA TOKAa IO
dbopmynam (1) u (2)
8. Pe3ysbTaThl U3MepeHUi U BbIUMC/IeHUH 3anuiiuTe B Tabauiy 1.
9. BeINO/HUTE TakKue >Ke JeUCTBUS [I/Isi MICTOUHUKOB TOKa 2,3,4,5.
Tabauna 1.
Nom|&wB |LA |ILLbLA |U,B |[U,B |[RiOm |R,,OM |1,OM | &, B

10.Cuenathb BbIBO/I.

KoHTpo/IbHBIE BOIIPOCHI.

1.IToueMy rokasaHus BOJIbTMETpPA IIPY Pa30MKHYTOM Y 3aMKHYTOM KJ/IFOUe pa3/IMnyHbl?
2.Kak 1roBbICUTh TOYHOCTb U3MepeHus J/C UCTOUHUKA TOKa?

3.MoykeTe /M Bbl MPeIJIOKUTL Apyrue crocobbl usmepenuss 3[IC ¥ BHYTpeHHETO
COTIPOTHUBJIEHUSI UCTOYHMKA TOKA?

Koutpompyewmsie komnereHuuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHKuU:



— 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

‘TemMa 3aHATHA: Olpe/ie/ieHNe Y e/IbHOIO COIPOTUB/IeHUs [IPOBOJHUKA

Iens 3aHATHA: OIpe/ie/ileHUe  Y[eJbHOTO  3JIKTPUYECKOI'O0  CONPOTHUBIICHUSA
Pe3UCTOPHOIO MPOBOJA 10 TEXHUYECKOMY MEeTOAY.

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 3/1IEKTPOM3MEPUTE/IbHBIMY IPUO0OPaMHU.

y W U N\ Cy111eCTBYIOT OoJbIII0e
o 08 10 2 KOJINYECTBO pa3/IMYHbIX
QX ] [ 1
b sk d” 3/IEKTPOM3MEPUTE/TbHBIX TIPHOOPOB.
Qv /o | Tpezien
/mMepeHm
4 z | ITo TIPUHLUITY JIeUCTBUS
A ' 37IeKTPOU3MePUTETbHbBIE TIPHUOOPEI
1os0rs> 11991 iy
veos <Ol | MOJpa3fe/sitoTC  Ha  CJleAyroLye
, ! OCHOBHBI€ THUIIbI:
~ . 1. [Tpubopsi

nerenta MarHUTO3/1eKTPUUYECKOU CHUCTEMBI )
wace npuopa ,  OCHOBaHHble  Ha  TIPUHIUIIE
e B3aUMO/IEUCTBUSI KaTYIIKA C TOKOM U
BHEIITHEeI'0 MarHUTHOTO TI0JIs1, CO3/IlaBaeMOTr0 TTIOCTOSTHHBIM MarHUTOM.



2. TIpubopHkI 371eKTPOIUHAMUUECKOM CHCTEMBI $ , OCHOBaHHbIe Ha TIPHHLIUIIE
3/1eKTPOIMHAMUYECKOTO B3aUMO/IEUCTBUS ABYX KaTyIlIeK C TOKaMH, U3 KOTOPBIX OJHA
HETO/BW)KHA, a [Ipyrasi MO/IBW>XKHa.

3. IIpubopbl 371€KTPOMAarHUTHOM CUCTEMBI £ , B KOTOPBIX HCITO/Ib3YeTCs
TIPDUHILIAIT B3aMMO/IEMCTBUSI MarHATHOTO TIOS HEMOJBM)KHOM KAaTYIIKHM C TOKOM U
TIO/IBVKHOM yKeJie3HOM TUIaCTUHKNA, HaMarHWYeHHOH 3THUM T10JIeM.

4. TemoBble W3MepPUTe/bHbIE MPUOOPBI, HCIO/IL3YIOI[HE TETUIOBOE /IeHCTBHe
9JIEKTPUYECKOTO TOKa. HarpeTas TOKOM ITPOBOJIOKA VJIMHSIETCS, TIPOBHCAET, W
BCJIe[ICTBHE 3TOTO TO/IBWKHASI YaCTh MPUOOpa TMoJyuaeT BO3MOXKHOCTb TTOBEPHYTHCS
071 IeHiCTBUEM TIPY>KUHBI, BbIOMparoiileil 06pa30BaBIyOCs C/1abHHY MPOBOIOKH.

5. Tlpubopel WHAYKLMOHHOW CHUCTEMBbI , OCHOBaHHble Ha MPUHLIUIE
B3aMMO/IEICTBUSI BPALLIAIOILEr0Cs MarHUTHOTO TIO/ISI C TOKaMW, WHAYKTUPOBAaHHBIMU
3TUM M0JIeEM B TIOABMXXKHOM MeTa/l/TMueCKOM LIUJIMH/PeE.

6. [IpubopbI 3/1IEKTPOCTaTUUECKOW CUCTEMBI i) , OCHOBaHHbIe€ Ha MPHUHLIUIIE

B3aUMOJIEMCTBUST  TIOIBWKHBIX U HEMOABW)XHBIX ~ METa//THUeCKUX  IIaCTHH,
3apspKeHHbIX Pa3HOMMEHHBIMU 3/1eKTPUUeCKHMMU 3apsilaMu.

7. Tlpubopel TepMO3/EKTPUUECKOW CHUCTeMbl, TMpeACTaB/sole Coboit
COBOKYITHOCTb T€PMOTaphl C KAaKUM-TU0OO0 UYBCTBUTE/NLHBIM TPUOOPOM, Harpumep
MarHUTO3/IeKTPUUECKOW CUCTeMbl. V3MepsieMblil TOK, TPOXO/ifl uepe3 TepMomapy,
CrocoOCTByeT BO3HHMKHOBEHHIO TePMOTOKa, BO3/I€MCTBYIOLL[ETO Ha
MarHUTO3/IeKTpUUeCKUii pubop.

8. Tlpubopsl BUOpALIMOHHOW CHUCTeMbl, OCHOBaHHble Ha TIPUHLIMIIE
MeXaHUUYeCcKOro pe3oHaHca BuUOpupymoommx Tea. [Ipy 3aZlaHHON dYacToTe TOKa
Hauboslee WHTEHCHBHO BHUOpDUpDyeT TOT W3 SKODBKOB 3/IeKTPOMAarHuTa, TMepro/j
coOCTBEHHBIX KO/IeOaHU KOTOPOTO COBIIAZIaeT C TIepUOOM HaBsI3aHHBIX KoiebaHui.

9. DJIeKTpOHHbIE W3MepUTe/IbHbIe MPHUOOPHI - TIPUOOPHI, U3MepUTe/TbHbIE 1LIen
KOTOPBIX COJZIep>KaT 3/IeKTPOHHBIe 3jieMeHThl. OHU HCIOJIb3YeTCsl Al U3MepeHUi
MPAaKTUUeCKA BCEX 3/IeKTPUUECKHUX BEJIWYMH, a TaKKe He3JIeKTPUUeCKHX BeJIMYMH,
Tipe/iBapyTe/IbHO TTPe0bpa30BaHHBIX B 3/IeKTPHUUeCKUe.

[To Tumy OTCYETHOTrO YCTPOMCTBA pa3/MualOT aHaJoroBble W LK(POBbIE
TIpuOOpHI.

XapaKkTepuCTUKH 3/IEKTPOM3MepHUTe/TbHbIX MPUOOPOB.

IlpesesioM  u3MepeHMs 3/IeKTpPOU3MepUTEIbHOIO  Mpubopa  Ha3bIBaeTcs
MakCHMMa/ibHOoe 3HaueHWe u3MepsieMOd (DU3MYeCKONM BeIMYMHBI Xmax, KOTOPOE
BbI3bIBaeT OTK/IOHEHHWe yKa3aTeJisl IIKaJibl Mprbopa Ha BCIO IIKay.

YyBCTBUTEIBHOCTH S — 3TO CIIOCOOHOCTB TIpUOOpa pearupoBaTh Ha U3MeHeHHe
M3MepsieMOU BeJTMUMHBI, T.e. BeJIMUMHA, KOTOpasi MOKa3biBaeT, Ha CKOJBKO [le/leHui
An TiepeMelijaeTcsl yKaszaTejqb mpurOopa TMpU W3MeHEHWM 3HaueHHs H3MepsieMOou
Be/TMUMHBI AX Ha eJUHUILY:

_An
Ax,

EayHuibl  M3MepeHusi UyBCTBUTE/NLHOCTH 3aBUCUT OT pojla U3MepsieMOoi
BeIMuMHEI (Aen/B, nen/A v T.4.).

S



HEHa Ae/IeHUusA 4MC/IEHHO pPdBHA 3HAUYEHHIO HBMEPHEMOﬁ Be/IMUMHBI X,
BBI3BaBIIIEel OTK/IOHEeHHe YKa3aTesid an6opa Had OJHO JeJiIeHHre IIKaJIbI:

Llena penenust usmepsiercsa B B/men., A/pen. v 1.4. LleHa fefieHus — 3TO KOJIMUECTBO
M3MepsieMO BeJIMUMHBI, TIPUXOSAIIeecs: Ha OJHO JleJIeHHe IIKalbl Iprubopa.
IIpuBeleHHOM TOTPENIHOCTBIO TPHOOpPa HA3bIBAETCS OTHOIIEeHWe abCOJFOTHOM
TIOTPEITHOCTY K Haubo/bllleMy BO3MOXXHOMY OTK/JIOHEHHWIO TioKa3aTess Tpubopa
(HOMUHa/TLHOMY TIOKa3aHHIo 1pubopa):

y:i[AX] 100%
X _

B nmanHO paboTe HaxoAUTCS y/e/bHOe COMPOTHUB/IeHHE TIPOBOAHUKA. DIeKTpUUYecKoe
COMPOTUB/IEHUE XapaKTepu3yeT MPOTHUBOZAEMCTBHE TPOBOJHMKA TPOTEKAHUIO TOKA.

U
L1711 TTOCTOSIHHOT'O TOKa COTJIaCHO 3aKOHY Oma 7
/
., =P
st ofHOPOAHOTO MPOBOJAHUKA C MOTIEPEeYHBIM CeueHrneM SH IJIMHOM [ ~
_ RS
OTKy/Ia [OTyYUM I (1)

YnenpHOe 3/1€KTpUUECKOe COMNPOTUBJIEHHE P SIBJISIETCSl XapaKTepUCTUKOW MaTepuara

npoBogHMKa. OHO TakKe 3aBUCUT U OT TemIepaTypbl IPOBOJHMKA, COIVIACHO 3aKOHY:
0 =p,1+ad ,

rae . u £ - COOTBETCTBEHHO Y/e/bHble COMpPOTHB/IeHUs mpu Temmeparypax 0 °C

ut°C, & — TemriepaTypHbIii KO3(QQUIMEHT conpoTusieHus. s meta/uioB a 0, T.e. C

TOBBILIIEHVeM TeMIlepaTyphl COIIPOTUB/IEHNe MeTa/lJIOB YBe/IMUUBaeTCsl.

YenpHOe CONPOTHB/IEHHWE PE3MCTOPHOIO MPOBOJAa Ha OCHOBAHWW OMNpeesnTCs

c/ieyroiyM o0pa3oMm:

S
B
7
[Toncrassist B 3TO
BoipakeHre (5) wu  (6),
. TIO/TYUHM:
[ fﬁ.ﬁf"”?‘ﬁ'lﬂ? 02 °'f[;5 ps MCTEPUTA
N » z = i s NPOBOAHMWKO
| .* HUXpOM
L:- = i hexpens
Napametps
. Z}_ YCTAHOBKMK
= 19 |3 mM

," -‘l' Un=_ 0 L= B
A d=| 03 |¢jum

R=| 015 |2 Om

= 0 A

. 2)



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.
Tabmua 1

No LA U, B p, Om'Mm*/M | TTapameTpsl
1 JUaMeTp IPOBOJHUKA:
2 d=...MM
J/TMHA aKTUBHOU YaCTU:
3 [=....™
1011 1b ceyeHus
cpefiHee TIPOBOJIOKMU:
5= _ . .mf
4
BHYTPEHHEe COIIPOTUBJIEHUE
aMmrepmeTpa
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?

Kontposinpyemeie komrierenyuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JTIP4, 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
TeMmrieparypy.
IIpubopsl ¥ NMPHUHA/JIE)KHOCTH: JaMIla HakanmuBaHus 220 B Ha mojcTaBke,
BosbT™MeTp 220 B, ammepmetp 1A, perynupyembld UCTOUHUK mutanusi 1 — 220 B,
OMMeTp, COeJUHUTe/IbHbIE TIPOBO/A.



KpaTtkas Teopus

OKcrieprMeHTa/IbHasl TIPOBepKa HauboJiee pacipOCTPaHEHHBIX OBITOBBIX JIaMII
HaKa/IMBaHWs MOLLIHOCTBIO 25, 40, 60, 75, 100 BT roka3ssiBaeT, UTO UX COTNIPOTUB/IEHHE
B X0/si0gHOM coctosinur 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 OTHOIIIEHHE
«rOpsiuero» COMPOTUBJIEHUS K «XOJOAHOMY» paBHsieTcs 12,45;

11,7; 13,25; 12,62; 12,4, a B cpegHeM OHO coctasssier 12,5. JlaMibl HaKa/JMBaHUS
MoLIHOCTBIO0 100 BT ¢ 2010r. He BbIMyCKarOTCS.

B pe3ysibTaTe 1aMIia HaKaJMBaHUS TIPYU BK/IIOUeHHH paboTaeT B 3KCTpeMaibHbIX
YCJAOBUSIX TPU TOKaX, KOTOpPbIe TPEBBIIAIOT HOMWHA/bHBIM, UTO NPUBOJUT K
YCKOPEHHOMY WM3HOCY HWTU Hakaja U MpeXXAeBPeMEHHOMY BBIXOY JlaMIIbl U3 CTPOS,
0COOEHHO TpH TMPEBBLINIEHUSIX HAIpsDKeHUss B TMTaromed cetw. IlociemHee
00CTOSITeNILCTBO TIPU  JIUTETbHBIX TIPEBBIIIEHUSIX HArpshKeHUsI OTHOCUTEeTbHO
HOMUHA/IbHOT'O MPUBOJUT K PE3KOMY COKPAILleHHUI0 CPOKA CTY>KObI JTaMIIbI.

Cpok c/1y>KObI JlaMITbl HaKa/TMBaHUs1 KOie0/1eTcst B IIMPOKUX TipejiesiaX, TOTOMY
YTO 3aBUCUT:

- OT KaueCTBa COeJVHEHWM B 3JIeKTPONPOBOJKE W CBETW/IbHUKE; . OT
CTabHIPHOCTH HOMUHATBHOT'O HaTIPSPKEeHUS;

- OT Ha/M4yusl WIM OTCYTCTBUS MeXaHUUeCKHWX BO3/JEWCTBUM Ha JIaMIIy,
TOJTYKOB, COTPSICEHM, BUOpaI[Hii;

- OT TemIepaTypbl OKpYy>Katolllel CpeJibl;

- OT TWUMNA T[PUMEHEHHOr0 BBIK/IOUATeII W CKOPOCTM HapacCTaHUs
BeJIMUUHBI TOKA MPU ToZjaue TTMTaHus Ha JIaMITy.

[Tpu Tpo/IO/KUTETLHOM paboTe /aMribl HaKaauMBaHWsS ee HUTh HakKaja To[
BO3/IEMICTBHEM BBICOKOM TeMIlepaTyphbl HarpeBa MOCTeNeHHO UCMapsieTcsl, yMeHbIasiCh
B /lMaMeTpe, pBeTCs (1leperopaer).

UeM BbIllIe TemriepaTypa HarpeBa HWTH Hakaja, TeM OoJibllle CBeTa M3/ydaer
jmamvna. [Ipy 3ToM MHTeHCHBHee NpoTeKaeT IPOoLiecC UCIIapeHruss HUTH, U COKpalllaeTcs
CPOK Cy>kKObl Jsiamribl. [lo3TOMYy [Jis JlaMIT HaKa/lMBaHWsl YCTaHABIMBaeTCs TaKasi
TemriepaTypa Hakajia HUTH, TIPH KOTOPOU obecrieuriBaeTcsi HeobxouMasi CBeTOOTaua
JlaMIIbl ¥ OTIpe/iesieHHast TIPO/J0/DKUTETbHOCTD ee CITY>KOBbI.

CpezHssi IPOAOJ/DKUATE/IBHOCTh TOPeHUs JIaMIIbl HaKa/MBaHWS TIPA pacyeTHOM
HarnpsbkeHuH He ripeBbiiiaeT 1000 uvacos. ITocne 750 yacoB ropeHrsi CBETOBOM MOTOK
CHY)KaeTcs B cpefiHeM Ha 15%.

Jlamribl HaKa/IMBaHUS OUeHb UyBCTBUTE/IbHBI JaXke K OTHOCUTE/TbHO HeOO/TBITTNM
TIOBBIIIIEHHUSIM HaITPSDKeHMsI: TTIPH TIOBBIIIIEHUH HaTIPsDKeHUsT BCeTo Ha 6% CPOK CITy>KObI
CHWKaeTcsd BABoe. [lo 93ToM mpuuMHe JlaMIbl HaKa/JWBaHHWs, OCBeIaloIIue
JIeCTHUYHBIE KJIETKH, JOBOJIbHO YaCTO MEPeroparoT, TakK KaK HOUBIO 3JIEKTPOCETb MaJjio
HarpyykeHa U HaripsiKeHue I0BbILIeHO.

CornacHO KJIaCCMUeCKOM 3/IeKTPOHHOM TeOpHUH MeTa/UIMvyeCKrhe MPOBOJHUKU
VIMEIOT KPUCTA/IJTMYECKYH CTPYKTYPY. B y3/1ax KpucTaiinueckou peréTKy HaXOAaTCs
TI0JIO’KUTEeTbHbIE WOHBI, @ B TIPOCTPAHCTBE MEXXJy HOHAMU HMEIOTCS CBOOO/HBIE
S/IEKTPOHBI, = KOTOpPble  COCTAaB/SIFOT  "9/IEKTPOHHBIM  Ta3",  3allO/HSIOLIAU
KPUCTa/IMMUeCKyto pernéTky. CBoOO/HbIe 3/IeKTPOHBI, KaK U MOJeKyJbl Ta3a,
COBEpIIAI0T XaoTUueckoe 6ecriopsijouHoe JBIKeHHe, CKOPOCTb KOTOPBIX 3aBUCHT OT



TemriepaTypbl. IIpd 3TOM KaK/bIi OIMUCHIBAET C/IOKHYIO TPAeKTOPHIO, IOA00HYIO
TPAeKTOPHM MOJIEKYJ/IbI Ta3a WIA YaCTHUILIbI, COBEpIIarolieli OpPOyHOBCKOe ABIKEHHE
(puc. 1).

BcneactBre 06ecriopsiioUHOCTH TETJIOBOTO JABW)KEHUST KOJTMUECTBO 3JIEKTPOHOB,
JBIDKYIIUXCSA B JIIOOOM HarpaB/IeHHUH, B CPeJHEM BCer/la PaBHO UHC/Y 3JI€KTPOHOB,
TiepeMelaroInuXcsi B TIPOTUBOIIONIOXKHOM HaripaB/ieHHd. [103TomMy, B OTCYTCTBUHU
BHEIIIHEIr0 TI0JIsl, CYMMapHbIA 3apsJi, I1ePeHOCUMBIH 3JeKTPOHAMH B JIHOOOM
HarpaB/ieHWH, PaBeH HYJIIO, T.e. B MeTaJl/ie HeT /IeKTpUUeckoro Toka. I1pu co3maHuu
Pa3HOCTH TOTEHIMA/JIOB Ha KOHIJAX MeTa/UIMYecKOro TPOBOAHMKA, B TIPOBOJHUKE
TIOSIB/ISIETCSL  JIEKTPUUECKOe TI0J/ie, IO, JeMCTBUEM KOTOPOTrO 3/IEKTPOHBI OOpeTyT
YaCTUYHO  YTOpPSIOUeHHOe [BIWKEHHWE B  HallpaBJeHWH, TIPOTHBOITOTIOXKHOM
HaTpaB/IeHHUIO 110151 (T.K. /IEKTPOHBI 00/1a/1al0T OTPHUIATe/ILHBIM 3apsoM). IToaTomy
IIPY Ha/IMUWK BHEIIHETO TIoJs (haKTHUeCKOoe [ABM)KEHHE 3JIEKTPOHOB TIPe/CTaBJISeT
coboif CcymMMy OecCITOpsiIOUHOTO M YTIOPSIZIOUEHHOTO [BW)KEHHH, UTO TPUBOJUT K
IMMOABJIEHWIO TIPENMYILIeCTBEHHOI'O HAllpdBJ/IEHUA OBWIKEHHUS. KonuuectBo 3JIEKTPOHOB,
JBIDKYIIIUXCSA TTPOTHUBOIOJIOXKHO 10/, OyjeT Oosblile KO/JIMYECTBa 3JI€KTPOHOB,
TepeMeIaloIINXCsl B HallpaB/JeHUW TI0JsA, CJIe[JOBaTe/IbHO, BO3HMKAeT IepeHoC
9JIEKTPUUECKOIO 3apsifia B HallpaB/JIeHWH, IPOTHUBOIIOIOXKHOM II0/II0, KOTOPBIA W
Ha3bIBAIOT 3/IeKTPUUeCKUM TOKOM. Ha puc.16 mpezcTaB/ieHa TpaeKTOpHS ABW>KEHUS
3/IeKTPOHA B TIPUCYTCTBUM 3/IEKTPUUECKOTO TIOJIS.

[Tpy HaMUUWM TIO/ST Ha KaXKAbIM 37IeKTPOH [JeHCTBYeT CWa paBHas eu, Tof
JeNCTBUEM KOTOPO# 3/IeKTPOH ABWXKETCSI yCKOpeHHO. [Tpu cBoeM /IBM)KeHHH 3/IeKTPOH
CTA/IKUBAETCA C MOHAMH KPHUCTA/I/IMUECKON pelleTKd. B MOMeHT yjapa 3/1eKTPOH
OTJ@aeT YacThb WIH BCIO 3HEpPrHi0 HMOHaM. Ilocse 3Toro CHoBa IOf AEeMCTBUEM CHJT
3JIEKTPUYECKOTO TIOJIST YCKOPSIETCS, YBEJIMUMBAET CBOIO CKOPOCTb M CHOBa IIpH
CJTeYIOIIeM COY/JJapeHUH C MOHOM OT/JAeT CBOIO HEPIHI0 OCTOBY KPHCTA/ITMUeCKOMH
PEILIeTKH.

X
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Puc.1. TpaekTtopusi ABW)KeHUsI 37IeKTpOHa: a) 0e3 mosisi; 6) B 37eKTpUUYeCKOM
T10Jie HarpsXKeHHOCThIo E.

OHeprus, TepejaHHas HMOHaM KPUCTa/LTMYECKOM pelIeTKH, MNpeBpalljaeTcsi B
9Heprur0 OecropsiloyHoOro KosjiebaTesbHOrO [ABW)KEHHsS WOHOB, T.e. B TeIIO. JTU
CTOJIKHOBEHUSsI TPUBOJSAT K 3aTPY/[HEHHIO HArpaB/e€HHOTO [IBW)KEHUS 3/1eKTPOHOB, K
co3faHuio conpoTuBeHUsi. C TOUKM 3peHUsT KIacCUUeCKOW 3JIeKTPOHHOM TeopUM JBa
daktopa: 1) yuacTHe S/IeKTDOHOB B XaOTUUeCKOM [BWKeHUW (Hapsny C
HarpaBJ/IeHHbIM) U 2) Ha/lMuve COyZapeHuM 37eKTPOTe/l C MIOHAMH KPUCTa/UTMueCKOn
peleTKM BOCIPUHUMAETCsl KakK 3JIeKTPUYeCKOe COMNpPOTUB/IEHME IIPOBOJHUKA
3JIEKTPUUECKOMY TOKY.




1.

2.

C yBe/lMueHHEM TeMITepaTyphl BO3pacTaeT CKOPOCTh XaOTHUECKOTO JABIKEHMS,
a TaKXKe YHC/IO0 COYy/lapeHUM 3JIEKTPOHOB, UTO [IO/DKHO TIPUBECTH K YBEJIWYEHHUIO
COTIPOTHBJ/IEHUS IPOBOTHHUKA.

OKCIlepUMeHTa/IbHO ~ YCTAHOBJIEHO, 4YTO [JJjis  MeTa//IoB  yBe/WuyeHUe
COTIPOTHBJIEHUSI C TeMIIepPaTypoil BbIpaXkaeTCsl 3aBUCUMOCTBIO:

R, =R,(1+ at) (1)

rge R, — comporuBieHde TipoBogHMKa Tnipu Temmeparype 0°C, R, —
COMpOTUB/IEHUE TPOBOAHUKA TIPU TeMIiiepaType t, &— TepMHUUYeCKUW KO3(DPUIMeHT
COTIPOTHUBJIEHUSI [JaHHOTO MeTajula, OH [OKa3blBaeT Ha KaKyH 4YaCTb U3MeHseTCs
COIpPOTUB/IEHHE TIPOBOAHMKA TPy Harpese ero Ha 1°C. Y uMCTBIX MeTa/IoB MopsaKa

1072 1/ I'PaAyC | y crimaBoB MeHbltie. Y Boib(dpama, U3 KOTOPOTO HM3rOTOB/IEHA HUTH
rccieyemMoit namiel 4,8-107°°C ..

N3 dopmysibl (1) MOXKHO Orpeie/IUTh TeMrepaTypy pacKaJéHHOW HWUTH, eC/d
V3BECTHBI €€ COMPOTHB/IeHKe R,py 3TOU TeMriepaType U CONPOTHB/IeHHWEe HUTH Ry ipu
temnepatype 0°C:

= Rt_Rﬂ
aRy ()

Tlops0K BbINO/IHEHUs PadoThI

HomuHanbHast |[HarpsokeHue TeMe-
MOLHOCTR U, B Cuna MOIIHOCTb CornpoTuB/ieHUe patypa
No JIaMIIbI, TOKAa B n ’ P Hakasa
P B rnoTpebnsieMasi |HUTH Hakasna R,
oneITa|t’, BT ylamrie o ,
nmammion P, Bt |[Om
I, A 0

C

3MepbTe 3/1eKTpUUecKoe COMpOTHB/IeHNe HUTH JIaMIbl HaKa/IMBaHUsI IPYU KOMHATHOMN
TemriepaType C [OMOILbI0 OMMeTpa.
CobepuTe 371€eKTpUUECKYHO 1ieflb COTJIaCHO CXeMe:



Puc. 2. Cxema yCTaHOBKU

2. Berurciiute 3HaueHve Ry 3/IeKTPUUECKOI'O COTPOTUB/IEHUS HUTH JIaMIIbI
nmpu 0 °C. Tepmuueckuii KO3QPUIIMEHT o 5/IeKTPUUYECKOTO COMPOTUBJIEHUS
Bo/Ib(hpamMa MpHU 3HAUEeHUSIX TeMItepaTyphl, 0mu3kux K 0 °C, paBeH NpUMepHO
4,8:107°C ",

3. [MTogk/TrOunTe YCTAaHOBKY K MCTOUHUKY TUTaHUS, CO0/II0/asi TIOJIIPHOCTD.
M3MepbTe CWJly TOKA B L[elU TIPY pa3HbIX 3HaueHUsiX U Ha KOHLIaX HUTU HaKa/IMBaHUs
JlaMIIbl OT MUHUMAaJ/IbHOT'O CBEYEeHUs [0 MaKCUMaJIbHOrO. Beluuc/ivTe 3/1eKTpruecKoe
COTIPOTHBJIEHUE R; HUTU JIaMIIbl B HArPETOM COCTOSIHUU:

Rt=?

4, [To HaWleHHbIM 3HAYEeHUSIM 3JIEKTPUUECKOIr0 COTPOTHUB/IEHHS HUTH JIaMIlbl Ry,
R, ¥ W3BeCTHOMY 3HAaueHHI0 TepMUUECKOro Ko3(duiMeHTa 37eKTPUUecKoro
COMPOTUB/IEHUS] BOJIb()paMa BBLIUMC/IUTE TeMIlepaTypy ¢ HUTU JiamIlbl 10 (opMmysie
t—Ro
B Ry |
5. OueHWTe TpaHULBl TOTPEIIHOCTed HW3MepeHuM. Pe3ysibTaThl HW3MepeHud W
BBIUMC/IEHUI 3aHeCcHTe B OTUETHYIO TaOJIHIy.
6. [ToctpoiiTe rpadmK 3aBUCUMOCTU TeMIlepaTypbl HUTH HaKalUBaHUs OT
HarpsDKeHUs Ha ee 3a)KhMax.
7. CpaenaiiTe BbIBOZ,

KoHTpo/1bHBIE BOIIPOCHI

1. [Touemy 53/eKTpUYeCKOe COMNPOTHMBJIEHWE MeTa//IOB  3aBUCUT  OT
TemriepaTyphbl?

2. KakoBbl OCHOBHBIE WCTOYHUKHM TMOTPELIHOCTeM W3MEepeHWW B JAHHOM
9KCIepyMeHTe?

3. [Touemy B JaHHOU paboTe 37eKTpUUYECKOe COTIPOTHB/IEHHWE HUTH JIAMITbI
TP  KOMHATHOW TemriepaType MOKHO CUMTaTh TIPUOIM3UTE/IbHO paBHBIM ee
3J7IeEKTPUUYECKOMY COMNPOTUB/IeHUIO Tipy 0°C?

Kontposivpyembie komrierenuuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JTIP4, JIP23, JIP30

Kputepun oLieHKH:



— 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

HMHCcTpyKI[MOHHAsA KapTa K JiabopaTopHoii padorte Ne 9

Tema 3ansarus: onpejesienue KII/I snekTprueckoro HarpeBaTesis BOJbI.

Ienb 3aHATHA: HAYUUTbCs, 3SKClepuMeHTasbHO  onpeensatb  KII/I
3JIeKTPUYECKOr0 HarpeBaTessi BOJBI.

Ilepes Haua/ioM 3aHATHS Heo0xoAuMoO 3HaTh: uTo Takoe KIIJI TeruioBoro
JBUTaTeJIs], 10 Kakou (popMyJie OH pacCUMTHIBAeTCSl.

IToc/ie OKOHYaHHMS 3aHATHA HEO00X0JUMO YyMeTh: paccuuThiBaTh KII/I
3JIeKTPUYECKOr0 HarpeBaTe st BOZbI.

O0OopyaoBaHue: KoMIbioTep, VIHTepHeT, MHCTPYKI[MOHHAs KapTa.

CopepxaHue 1 Teopus.

MoJieKyJibl COCTOSIT U3 aTOMOB TO €CTh /IJI1 TOTO UTOOBI pa3/ie/IuTh MOJEKY/Ibl
Ha aToOMbl HaJI0 OC/IaOUTH CU/Ty TPUTSDKEHUs] aTOMOB UM BBLITIOJTHUTH PaboTy TO ecTb
noTpaTUTh 3Hepruto. [Ipu o0beArHEeHWH aTOMOB B 0Opa30BaHWUU MOJIEKY/ SHEpPTrHs
OT/le/IsIeTCSl.

[Ipy cropaHuy TOIJIMBA OTesieTcsl SHeprusi. Tonaueom Ha3bIBaeTCsl ToOproyee
BEIlleCTBO, MCIIO/b3yeMOe B KaueCTBeé WCTOYHMKA [IOJydYeHWs] TervioThl B
SHEPreTUYeCKHX, TTPOMBILLIEHHbIX U OTOMUTEIbHBIX YCTaHOBKAaxX. B 3aBUCUMOCTU 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 JKugkoe ["a3006pa3Hoe
[IpupoaHoe JIpoBa, Top(, Oypbie HedTb [IpupoiHbIii ra3

11 KaMeHHbIe yTJiy,
aQHTpALUT, TOpIOUre

CJ/1aHLIbI
lckyccTBeHHOe | [IpeBecHbBIN yroJib, MasyT, KepocuH, ["a3e1 HePTSIHOU,
TIOJIYKOKC, KOKC, OeH3uH, COJSPOBOe KOKCOBBIH,
yTOJIbHBIE U MacJo, ra3ousb, reHepaToOpHBIH,
Top(siHbIe OPUKETHI MeYHOe TOTUIUBO JIOMEHHBIN, ra3
MO/I3eMHOU
rasoukalmmu

N3mepenue KII/ ycTaHOBKU C 3/IeKTpUUECKUM JABUraresemM. Bel moMHuTe, UTO
KII (xo3dduiipeHT MoJe3HOro [JelCcTBUSI) Ha3bIBaeTCs OTHOILIEHWe T10/Ie3HOM
paboThI K TI0/THOM paboTe, BbIpaykeHHOE B TIPOL[€HTAaX:
N=Qu/A;, (1)
rje rae A3 — paboTa TOKa B BOZijoHarpeBaTesie 3a BpeMsi T- orpe/ie/isieTcsi 1o Gopmyiie:
A3=1-U-, (2)
rae Qn —KOMYeCcTBO TervioThl, KOTOpPOe MOLLI0 HAa HarpeBaHHe KaJopuMeTpa U BOJbl
B HEM OT TeMIepaTypsl t; 0 TemMIepaTyphl to:
Qn = Cp'IMp* (tz— t1) + Cx'Imy (tz — tl) (3)
[Tocne noacraHoBku (2) u (3) B hopmyny (1), mosyurm 3HaueHUe
— (cgmgy +cemy ) (tz—ty)
N I'U-t
KII:

OnucaHre yCTAaHOBKHM BUPTYa/IbHOM JIa0D0paToOpHO padoThI



BKCHEPHMEHTHHBHBH
YCTAdHOBKa IIpe/CTaBJ/IeHA

MapameTpsl BoAs
Vo=[ 1% |2} Ha puCyHKe. B mpaBom
| Napomerpsi Toka 8 V=195 HIDKHEM yIiy
| anexT YECKOM LLenu § = fC
°C el ! . TIpe/iCTaB/IeHa TIaHe/Tb
— odll U= = |iB | c,= 4200 [we/kzK)
o ’ - «I1apdMeTphbI
2 fopamerpsl kanopumerpe KATIOPUMETPa» BBIOOD
f!_:eo L B MacCcy KajiopuMmeTpa u
E_fﬂ @ T8 el vaccy  BOABI,  KOTOpast
. Maepne FLOPETRS Gyner B Hem.  IlaHess:
_E_ N MEde
3 1: g «MdTepHdJl
40 s KajlopuMeTpa» -  JJIs
= BbIOOpa MaTepuaa:

SRR Melb, a/TFOMMHUM, CTallb,
RS ene30.  Boime  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 TabMIly BpeMsi HarpeBaHUsl 1 KOHEUHYIO TeMriepaTypy BOJbL.

BerrjectBo 3HaueHuUe mUcaTh 0e3 okpyrienus!!!
KaJlopyMeTpa




Y nenbHas
TerJIOEMKOCTb
BellleCcTBa
KajiopumeTpa Cx
IHx/ (kr- °C)

Y nenbHas

TeIJIOEMKOCTb BOJBI Cg

I/ (xr- °C)

Macca kanopumeTtpa
MK, KT

OO0BEM BOZBI V, 1T

Cuna toka I, A

Macca BoJpl m,, KT

Hanpsokenue U, B

HauanbHas
TeMnepatypat i, °
C

Bpemsi HarpeBaHusd
T, C

KoHneuHas
TeMrieparypa ty, 0 C

6. BhBIMo/THUTE BLIUMC/IeHUS.

7. B BbIBOZIe YKa)KUTe TO/TyYeHHbIN pe3ynbTaT usmepenus KIT/I.

KoHTpo/IbHBIE BONIPOCHI
1. Kakoe konmmuecTBO TerioThbl (Qp, paccesisioch B OKPY Karoiyro cpefy? CKOIbKO
TIPOLIEHTOB COCTAaBJIsIeT 3Ta BeJIMUMHA OT KOJIMUeCTBA TEIJIOTHI, BbIZEIUBLIETOCs B
HarpeBaTe/IbHOM 3/IeMeHTe?
2. N3menurcsa nmu KI1[J HarpeBaTesnsi, eC/iv YBeJIMUUThL BPeMsl HarpeBaHUs (Hampumep,
1o tiosiyvaca)? Ecm fa, To kak? OTBeT 000CHYy#Te.

HauasibHbIe JdHHEIe T10 BApUAdHTaM K 3d1dHHUSAM

['pynma BertiectBo Macca kanopumMeTpa | O6bEM BOJbI
KaJlopyuMeTpa
1 >Kemne3o 0,2 kr 21
2 QIIOMUHUN 0,2 kr 1n
3 Me/lb 0,2 xr 2n
4 CTa/lb 0,2 kr 21
5 >Kemne3o 0,4 xr 21
6 QTFOMUHUHN 0,4 xr 1n
7 Me/[lb 0,4 xr 15
8 CTajb 0,4 kr 1n
9 >Kenneso 0,5 kr 1n
0 a/TFIOMUHUN 0,5 kr 1n

Kontposipyemeie komrereHiyu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; II.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKuU:




— 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.

JIabopaTopHbIe padoThI
JIaGopaTopHas padora Ne 10
JKcIepuMeHTa/IbHOe OMnpe/ie/ieHHe YAe/T5HOr0 CONPOTHB/IEHHS MTPOBOJHUKOB

Iless paboThI: OMpezie/UTh Cpe/iHee 3HaUeHHe TeMIlepaTypHOro Ko3dduieHTa
COIIPOTUBJIEHUSI MeJIU.

IIpubopsl U NMPHUHA/IEIKHOCTH: TIPUOOp Ui OTpejie/ieHHsT TeMITepaTypPHOTo
Ko3dduieHTa CONPOTUB/IEHHS METa/loB, BbIIpsiMuTenb BC-24M, Habop
MPOBOJHUKOB, aMIlIepMeTpP, BOJIbLTMETP, TEPMOMETD TEeXHUYECKUM, KOMIUIEKT
IIPOBO/OB.

KPATKAS TEOPUSA
XapakTepuCTUKOW TIPOBOASIIMX CBOWMCTB MaTepuasia TMPOBOJHUKA SIBJISETCS
yZe/lbHOe COTNPOTUB/IEHME, T.e. CONMPOTHUB/IEHNEe MPOBOJHUKA, UMEIOLLero rorepeyHoe
CceueHve, paBHOe eJVHULE ITUIOWIAAW, W [JIMHY, DaBHYX eJuHuLle AuHbl. Ecium

IMMpOBOJHUK C yAe/IbHBIM COIMIPOTHB/IEHUEM P MMeeT 0 Bceu AJINHEe [ OJIMHAKOBOE
ceyeHue S , TO €ro COIIPOTUBJIEHUE MOXXET OBITh IMoaCUYHUTaHO I10 q)OpMYJ'[e

1 M
R—pg
YnaenbHOe COIPOTHBI/IEHHE TIPOBOAHHWKA 3aBUCUT B 00IIeM cCiyyae OT MHOTHX
(dakTOpOB: TemrepaTyphl, MeXaHUUECKUX JedopMaliiii, HalpsHKeHHOCTH MarHUTHOTO
o1, B KOTOPOE HOMEH.[EH HPOBO,Z[HI/IK, n T.II. 3TH 3dBUCHMMOCTHU ]_HI/IpOKO

HCIIOJIB3YETCA B HBMEPHTEHBHOﬁ TeXHUKe 1 dBTOMdTHKE.



3aBUCUMOCThb COIIDOTUBJIEHUA OT TEMIIEPATYPHI B O6H_IEM BHUe MOXXET OBITB
BbIpda’K€Hda MHOI'O4JIEHOM

Rc:RtO[1+a<ti_t0>+B<ti_to)2+---] (2)

rge X u B . CpeJlHYe 3HAaueHUs TeMIlepaTypHbIX KO3((ULMEHTOB, OrpeJessseMbIX

R R

. 1 o L.
ONBLITHBIM IIyT€M, 0 ¥ 'i - CONPOTUB/IEHUs IIPY HavanbHOM (0) 1 KoHeuHoM (1)
TemriepaTtypax. B HeGonbIIMX WHTepBasaX W3MEHEHHs TeMIlepaTyp uacTo ObIBaet
JIOCTaTOYHBIM MPU pacueTe OrPaHUUUTHCS ABYMS UjleHaMU psifia popmyJisl (2). B aTom
ciyvae popMysia Jijisl orpe/ieieHHs COTPOTHUBIIEHNS] UMEeT BUJL:
Rti:Rto[l"'a(ti_to)] (3

3HaueHusT & He SB/SIOTCS TIOCTOSHHBIMM W U3MEHSIIOTCS C U3MeHeHueM
TeMIlepaTyphl, OJJHAKO B HEKOTOPBIX TeMIlePaTyPHbIX UHTepBaax 3TOT KO3 hHUIIMeHT
MOXXHO XapaKTepU30BaTh CPeJHUM 3HaUeHWeM TeMIlepaTypHOro Ko3d@uieHTa.
[TpumensieMbiii B pabore mnpubop (puc. 1) and
oripefieJieHHs]  TemIlepaTypHOro Kosdd@uijieHTa Meau 3 5
coctour u3 Karymku 1. KaTyiika mpezctaBiseT coboit [ /_ u]]
V.

KapTOHHbIM KapkKaCc 2, Ha KOTOpbId HaMOTaH MeHbIU Im/-l

t

Jy M—|

IIPOBOZ, C JIaKOBOU M30sisiLield. KOoHLIbI IPOBO/Ia BhIBe/IeHbI K -
3aKMMaM 3, YCTaHOBJIEHHBIM Ha I/IaCTMacCOBOM Kojogke 4. 4
B 3Toil Ko/jOAKe 3akperjieHa CTeK/IssHHas NpoOupKa, B

KOTOPYIO BCTaB/leH Kapkac Karywku. CBepxy B KOJIOJKe \\
vMeeTCs OTBepCThe 5 [jisi TepMOMeTpa, U3MepsoLLero N2

TeMIiepaTypy KaTyiiku. [Ipubop momerjaroT B COCY[, C
BoZo. B cocyze wumeeTrcsi 3neKTpUueckasi CHupaab C =
BbIB€E/|€HHBIM HaBepx K/IeMMaMH. [ToacoeauHuB = |
3/IEKTPUUECKYI0 COHUpajb K HMCTOYHUKY TOKA, HarpeBaroT N\
BOAY B COCyJe, TNepUOJUYECKH CUWTBIBasi [OKa3aHUs
TepMOMeTpa UM U3Mepsii OMMETPOM  COIPOTUBJIEHUE u
KaTYLIKU.

Puc. 1

INIOPAAOK BBIIIOJIHEHUE PABOTBI.



JKcnepuMeHTansHoe onpeaeneHne TeMnepaTypHoro
KoadchuumneHTa CONpPOTUBNEHUA NPOBOAHUKOB
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1. TToaroToBbTe B TeTpaAu TAOMMIy [/ 3alMCH Pe3y/IbTaTOB W3MEPEHHM U
BBIUMCJ/ICHUM.
Tabauya

Ne
/11

U, B
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, C

I, A

I, A
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1,(:
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rpag’
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rpag’

2. 3aneuTe B COCyZ, Bo/ly Ha 2/3 BBICOThI cocyja. BHMMaHue: 3a11Bas BoJy B
cocy/i, TIPUMUTE Mepbl K TOMYy UTOOBI BOJja He T0T1a/ia BHYTPb TTPOOUPKHU.

3. BcTaBbTe B mpoOUPKY TepMOMeTP.

4. BppKZaB HEKOTOpOe BpeMms, I[0KAa BLIDOBHSIOTCA TeMmIepaTrypa BOZAbl U

t
KaTyIIKU npubopa, 3anuiiimTe roka3aHus TepMomerpa 0.
5. V3meppTe C TIOMOLIBIO amriepMeTpa Cudy TokKa Ilp M paccumrauTe

R

COTIPOTHBJIEHUE KaTYIIKH
TabsuUILy.

6. [Toak/mrounTe Crivpab K UICTOYHUKY TOKa M YCTaHOBUTe HarpsbkeHre He 6osee
5B.

‘o momp3ysce 3akoHOM OMa, M 3alMILMTE Pe3y/bTaThl B



7. CJ'[E,Z[I/ITE 3d TIIOBLIIIEHUMEM TEMIIEPATYPbI KAdTYILKH. Kor,qa TeMIIepaTypa

. t. 0
KaTyLlKu okKaxetrcss KpatHou 10 T1.e. "1=30, 40, 50 C wusmepbTe Cuily TOKa M
paccuuTanTe COMPOTHB/IEHWE KATyLIKW. Pe3ynbTaTbl W3MepeHWM 3aluilvTe B
TabJTHILy.

t. R.
8. Wcnonb3ysi pe3yabTaTbl MEPBOrO OMNbITa M Tpex mnociaefyromux (1, ~ 1)
BBIUMC/IUTE [/ KaXAOro OMbITa 3HAaueHWe TeMIlepaTypHOro Ko3(duieHTa
CONPOTHUBJ/IEHUSI Me/IU T10 (hopMyie:
R, —R
L to

R, At
1
KOTOpasi BbIBe/leHa U3 3aBUCUMOCTH (3).
9. HaiimuTe cpefiHee 3HaueHHe TeMIlepaTypPHOT0 KO3 UIeHTa COTPOTHUB/IEHUS
mMequ X
10. HauepTute rpaduk 3asucumoctu R ot Temnepatypel ¢ (B Maciita6e).

KOHTPOJIBHBIE BOITPOCHI
1. Uto Ha3bIBaeTCs TemMriepaTypHbIM KO3(h(hUILMEHTOM CONPOTHUB/IEHUS?
2. YpenbHast TPOBOAMMOCTb MNPOBOJHUKA. PU3NUECKUW CMBIC/, eIUHULIbI
V3MepeHus1, OT Yero OHa 3aBUCUT?
3. KakoBa 3aBHCUMOCTBb Y/IeJIbLHOTO COTMPOTUB/IEHWS TPOBOJHUKA OT

TemriepaTypel? Uem XapakTepu3yeTcsi 3Ta 3aBUCUMOCTb?

4. TeMriepaTypHbIM KO3((ULIMEHT COMpPOTHBJIeHHs. UTO OH XapakTepus3yeT, OT
Yyero OH 3aBUCHUT. B Kakux eJMHULIAX U3MepsIeTCS?

5. 3aBUCUT 1 COMPOTHMBJIEHVE MPOBOJAHUKA OT Temneparypsbl? Eciv 3aBUCHT, TO
KaKoBa 3Ta 3aBUCUMOCTb? OOBICHUTD (DH3UUeCKUN CMBIC/T 3TOTO SIBJIEHUS.

6. Kak M3MeHUTCs1 CONPOTUB/IEHUE TTPOBO/IHMKA C TIOBBILLIEHWEM TeMIlepaTyphl U
nouemMy? MaTemaTrueckoe U rpaduueckoe n3obpa’keHre 3TON 3aBUCHMOCTH.

7. CpaBHUTb 3aBUCUMMOCTb W3MEHEHHUsI COMPOTUB/IEHUSI MeTa//InyecKux
TIDOBOAHUKOB U 3JIEKTPOJUTOB OT TemIiepatypbl. OObSICHUTHL (H3UKY SIBJIEHUM,
MOPOXKAAIIIUX 3Ty 3aBUCHMOCTb.

8. Onwucath MOC/eI0BaTe/NbHOCTh AEMCTBUM OMpe/e/ieHus TeMIepaTypHOU
3aBUCUMOCTH COTIPOTUBJIEHUS B XO/ie BITIO/THEHUsI 1abopaTopHOi paboThl.

9. V3MeHUTCS /1 TeMIlepaTypHbIM KO3(Q(ULIMEHT CONpPOTUBJIEHUS, €C/U
ornpefensaTb €ro MO YAeJbHOMY COMNPOTHMBJIEHHIO, a He TII0 U3MepseMOMY
COMPOTUB/IEHUIO?

10.3aBucHT M TemnepaTypHbId KO3((ULIMEHT COMpPOTHBJIEHUS OT MaTepuasa
COTPOTHBJ/IEHUS.

11 .B ueM ¢u3MUecKuii CMBIC/ COMPOTHB/IEHUS] MPOBOJHMKA? OT uero OHO
3aBUCUT?

12.Harmummmre ¥ 06BbsCHHUTE MaTeMaTHUeCKYI0 3aBUCUMOCThH COTIPOTHB/IEHHS OT
Marepuasa ¥ pasMepoB COMPOTUBJIEHUS.

Kontposimpyemeie komriereHuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; II.1.-
I1.7.; JIP2, JTIP4, JIP23, JIP30




Kpurepuu orieHKuU:

— O1leHKa «5» CTaBUTBCS, €C/TM YYall[UiCs BBIMOJIHSeT paboTy B TOJHOM oObeme C
cobmofieHeM  HeoOXOAWMOW  TOC/e0OBaTe/IbHOCTU — TIPOBeJeHUs]  OMBITOB U
W3MepeHW;  CaMOCTOSITe/IbHOM  palldOHa/IbHO ~ MOHTHDYeT  HeobXouMble
o0bopy/ioBaHWe; BCe OMbBITHI MPOBOJUT B YC/IOBUSIX M peKHUMaX, 00eCrieurBaroIiux
MoJTyueHre TIPaBWIBHBIX pe3y/bTaTOB U BBIBOJOB; COOJO/jaeT TpeboBaHUs MpaBuI
Oe30macHOCTH Tpy/a; B OTYeTe TPaBUIbHO M aKKypaTHO BBITIOJIHSET BCe 3aluCHy,
TabJTUI[BI, PUCYHKH, UepTeXXH, TpadUKu, BLIUKMCIEHNS; TPAaBHU/IbHO BBITIO/IHSET aHA/IN3
TIOTPEIIHOCTEH!.

— OueHka «4» CTaBUTCS, €C/IM BBHITIOJIHEHbI TPeOOBaHUSI K OLIEHKU «5», HO ObLIH
JIOTIyIIleHbl /1Ba-TPU HezoueTa, He Oomee ofHOM Herpy0Ooii OIIMOKM U OZHOTO
HezloyeTa.

— OueHka «3» cTaBUTCS, ecnu paboTa BBLITIOJHEHA He TMOJHOCTbIO, HO 00beM
BBLITIOJTHEHHON YaCTH TakKOB, TIO3BOJIIeT TOAYYUTh I[IpaBU/IbHbIE pe3y/bTaThl U
BBIBO/IbI: €CJTH B XO/Ie TIPOBe/IeHUsI OTbITa ¥ M3MepeHU ObLTN JOMYIeHbl OLINOKH.

— OueHKa «2» CTaBUTCS, ecjd paboTa BBITIOJIHEHA He TIOMIHOCThIO U 00beM
BBITIOJTHEHHON dYacTh paboT He TIO3BOJIAT CZieJlaTh ITPABWIBHBIX BBIBOJIOB: €C/IH,
OTTbITHI, U3MEPEeHUs], BEIUKC/IeHNs], Ha0JIr01eHHsT TIPOM3BOAWINCH HETIPAaBUJTBHO.

Tema 3.3. D/1eKTpUUecKuil TOK B pa3/IMYHbIX CpeAax

Y ctHbiU onipoc (Y O)

1. Kakue ObiBalOT BellecTBa IO TUITy TPOBOAUMOCTU 3JIEKTPUUECKOTO TOKAa?

OripesienieHue.

Kakue BelrjectBa OTHOCATCS K TTOJTYIIPOBOJHUKAM?

Kakas cBfi3b CyllleCcTByeT B ITOIyTIPOBOJHUKAX ?

Kakue 1oJBrKHble HOCUTeJIH 3apsiZiloB UMEIOTCS B UMCTOM I10/TyTIPOBOJJHUKE?

YTo npor30oKET MpU BCTPeue 3/IeKTPOHA C AbIPKOiA?

Kakue HocuTenu 3apsiia IBJISFOTCS OCHOBHBIMU B TTO/TYTIPOBOJHUKE C aKLIeNTOPHOU

TPUMeECHIO, a KaKHe B MOJIYIIPOBOJHUKE C JOHOPHOW IMPHUMECHI0?

7. Kak mo-gpyroMy HasbIBatOTCS TOJYTIPOBOAHUKHU C JOHOPHBIMU U aKL|eNMTOPHBIMU
TIpUMecsmMu’?

8. Kak obpa3yeTtcs p-n-riepexos?

9. Kakol nepexo/i Ha3bIBalOT NPSIMbIM?

10.Kak ycTpoeH nosyrpoBOJHUKOBBIN 10/ ?

11.M13 yero coCTOUT TPaH3UCTOP?

12.YTo0 Takoe Bakyym?

13.YT0 Takoe TepMO3JIeKTPOHHAas IMUCCHS?

14.Y cTpoiicTBO 1 MPUHLIUI PabOThI BaKYyMHOT'O AUO/A.

15.BonbTamMnepHast XxapakTepuCTHUKa BaKyyMHOI'0 AM0/a

16.YT0 Takoe 3/IeKTPOHHBIM IMy4OK? V1 ero CBOMCTBA.

17.TIpuHLmn paboThl 3/IeKTPOHHO-/TyueBoM TPYOKH. U eé pumeHeHue.

kW



18.Kakue BelrjecTBa OTHOCATCS K 3JIEKTPOIUTaM?

19.Yto Takoe 3/eKTpruyeckas guccoryaruys?

20.YT0 Takoe peKoMOMHaLUs?

21.49T10 Ha3bIBalOT MIOHHOM TTPOBOAVMMOCTBIO?

22.Yto Takoe 31ekTpo/ini3? Kak oH npoucxogut? U ero nmpuMeHeHue.
23.0061bsicHeHre 3aKOHa 3/1eKTposu3a. 1 ero popmyna.
24.0OnpeneneHue 3apsiia 3nekTpoHa. U ero popmyia.

25.Kak MO’KHO cZiesiaTb BO3/yX TIPOBOJAHUKOM?

26.Kak rnporucxoguTh MOHM3aLMs rasa?

27.Kak nmpoucxouT peKoMOUHaIMs ra3a’?

28.UTo Takoe ra30oBbIv pa3psa?

29.0mnpepesieHre CaMOCTOSITE/IBHOTO ¥ HECAMOCTOSATEIbHOI'O Pa3psiZoB.
30.Kak rpoucxogut nOHU3aLus 3JIeKTPOHHBIM yJapoM?

31.4Yto Takoe riasma?

Kontponupyemslie komreteHuu: OK 01-OK 05, OK 07;/1.1.-J1.6.; M.1.-M..6.; I1.1.-
I1.7.; JIP2, JTIP4, JIP23, JIP30

Kpurepuu oLieHKuU:

OtmeTKa «5»

TI0/THO PaCKPbITO COZlepyKaHue MaTepuaia

YEeTKO Y MPaBWIbHO [JlJaHbl OTIpe/ieJIeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BePHO
VICII0/Tb30BaHbl HAyUHbIe TePMUHBI

JJ1sI JoKa3aTe/IbCTBA MCIT0/Ib30BaHbl pa3/iMuHble YMeHUsI, BbIBOZIbI U3 HabOJTI0jeHUi,
OMbITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

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

orpe/ie/ieHUs IOHSITHUI HeTO/THbIe, 0MYIeHbl He3HaUUTe/IbHble HapyIeHus
TIoC/IeIoBaTeTbHOCTH U3/10XKeHs], HeOObIllie HeTOYHOCTH TIPY MCTI0/Ib30BaHUHU
HayUYHBIX TEDMHUHOB WK B BBIBOZAX U 0000II[eHUsIX

TpaBUIbHbBIE U YeTKHE OTBEThI HAa BOMIPOCHI yTOUHSIOLLEr0 XapakTepa (Mo3uLys
TTIOHVMMAFOIIUH)

OtmeTKka «3»

yCBOEHO OCHOBHOE CO7iepkaHre yueOHOTo MaTepuasia, HO U3/10)KeHO )parMeHTapHo,
He BCer/ia rocjaej0BaTeIbHO

onpejie/ieHUs OHSATUM HEJOCTaTOYHO YeTKHe

He WCIT0/Tb30BaHbl B KaUeCTBe /0Ka3aTebCTBA BHIBO/IBI M 00001IIeHNS 13
HaO/rIoIeHUH, JTOMYII[eHbI OITMOKY TIPU UX HU3/I0KeHUU

JOTYITeHbI OIITMOKY ¥ HETOUHOCTH B MCI0JIb30BaHUM HAYUYHOM TEPMUHOJIOTHH,
onpeziesieHde MOHSATUU



TIpaBU/IbHbIE U UETKHe OTBEThI Ha BOIIPOCHI HABO/SIIEr0 U KOHKPETU3HPYIOIIEero
xapakTepa (To3ULUsi KpUTHUK)

OtmeTKa «2»

OCHOBHOE cojiepykKaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI HAa BOMNPOCHI HABO/SLLIET0 U KOHKPEeTU3UPYIOLL[ero Xapakrepa
JOMyITeHbI TPyOble OIMOKY B OMpe/ie/IeHUH MOHSTUM, TIPH UCTI0/Ib30BaHUU
TePMHUHOJIOTHH.

TectupoBanue (T)

I BapuaHnT.

1.Kakumu HOCUTeJISIMU 371. 3apsi/ia CO3/jaeTCsl 7IeKTPUUeCKMM TOK B MeTaliax?
A. D1eKTpoHaMU U TMOJI0KUTETbHBIMU MOHAMU.

b. TTo/i0)KUTEeIbHBIMUA U OTPULATE/IbHBIMYA HOHAMMU.

B. DyiekTpoHaM# Y IbIpKaMH.

I'. TTonioKUTENBHBIMU MOHAMU, OTPULIATE/TbHBIMU MIOHAMU Y 3/IEKTPOHAMMU.

. To/NbKO 3/IeKTPOHaMU.

2.Kakoit MUHUMaJIbHBIN TI0 aOCO/TFOTHOMY 3HAUEHHIO 3apsifi MOXKET ObITh TlepeHeceH
3JIEKTPUYECKHM TOKOM Yepe3 37IeKTPOJTUT?

A. e~1,6-10 K.

B. 2e~3,2-10 K.

B. JIt060i1 CKOJTb YTOTHO MaJIbIH.

I". MUHUMa/IbHBIN 3apsiJ] 3aBUCUT OT BPEMEHH MPOIMyCKaHUs TOKa.

1.1 Kn.

3. Kakumu HocuTensiMU 3/1. 3apsiJia Co3/1aeTCsl 3JIEKTPUUECKUM TOK B PaCTBOPax WU
pacIuiaBax J1eKTPOJIUTOB?

A. DyileKTpoHaMHU ¥ TMOJIOKUTEJIbHBIMU MOHAMMU.

b. ITo/10)KUTebHBIMU U OTPULATE/IbHBIMYA HOHAMU.

B. IlonoxxutenbHbIMA UOHAMU, OTPULIATe/IbHBIMU MOHAMU U 3/IeKTPOHAMMU.

I'. To/IbKO 371eKTpOHaAMM.

. DneKTpoHaMU U [bIPKaMU.

4.Kakue J1eficTBYS 3/1. TOKA BCET/la COMPOBOXKIAIOT €ro MpOX0sKAeHHe yepe3 JIro0ble
cpefbl?

A. Ternosoe.

b. Xumunueckoe.

B. MarnautHoe.

I'. TermmoBOe 1 MarHUTHOeE.

. TertoBoe, XMMUYECKOE U MarHUTHOE.

5.Ha puc. 1 nipe/icTaBieHo cxeMaTHueckoe n3obpaxeHue TpaH3uctopa. Kakoi
1udpoii Ha HeM 0603HaueH SMUTTED?
A. 1.



b. 2.
B. 3.
I. 4.
[. Cpenu otBeTOB A — I' HET MPAaBUJILHOTO.

6. Kakum Trrom npoBogumMocTy 06/1a/1ar0T MoJTyTIPOBOIHUKOBbLIE MaTepuasibl 0e3
ripuMecen?

A. B 0OCHOBHOM 5/IEKTPOHHOU.

b. B 0OCHOBHOM /JIbIDOUHOM.

B. B paBHOM Mepe 371eKTPOHHOM U ABIPOYHOU.

I'. NoHHOM.
. He mpoBOAST 3/1eKTPUYECKUM TOK.

7. Kakum TUIOM TMPOBOIUMOCTH 00/1aZIat0T TI0/TyTIPOBOJHHUKOBLIE MaTepUaJIbI C
JIOHOPHBIMU MIPUMECSIMU?

A. B 0CHOBHOM 3/1eKTPOHHOM.

b. B OCHOBHOM /IbIDOYHOM.

B. B paBHOM Mepe 371eKTPOHHOM U ABIPOYHOU.

I'. NoHHOM.

. Takrie maTepuanbl He MPOBOJSAT 37IEKTPUYECKUM TOK.

8. Kakoii u3 npuBefieHHbIX Ha pUC. 2 rpadMKOB OTPa)kKaeT 3aBUCUMOCTh Y/1e/TbHOTO
CONPOTHUBJIEHUS TTOYTIPOBOJHUKA OT TeMrepaTypbl?
A. 1.

b. 2.
B. 3.
I'. 4.

9. IIpu nipoxoskAeHuy uepes Kakue Cpezibl 3JIeKTPUUeCKOro TOKa IMPOUCXOLUT IepeHoC
BellecTsa?

A. Yepe3 meTasjibl ¥ ITOMYTIPOBOAHUKMY.

b. Uepes nmosynpoBOJHUKU U pacTBOPHI 3JIEKTPOJIUTOB.

B. Uepes pacTBOpbI 3/1eKTPOJIUTOB U MeTaJl/Ibl.

I'. Yepes rasbl ¥ NOyIIPOBOJHUKM.

[. Yepes pacTBOpPHI 3/IeKTPOIUTOB U rasbl.

10. B ogHOM ciiyuae B repMaHUi 00aBU/IN MSITUBa/ieHTHBIN docdop, B Apyrom —
TpexBaJIeHTHbIN raanuii. KakuM TUIom mpoBOAMMOCTHU B OCHOBHOM 001a/ian
TIO/IyTIPOBOJHUK B Ka)K[JOM CJlyvyae?

A. B niepBoM JbIDOUYHOU, BO BTOPOM 3/IEKTPOHHOM.

b. B riepBom 3/1€KTPOHHOM, BO BTOPOM /ILIDOYHOM.

B. B 06oux ciydasix 3/1eKTPOHHOIA.

. B 06oux ciydasix AbIPOYHOM.

. B 0b60oux ciiyudasix 3/1eKTPOHHO-BIPOUHOM.



11. Kak W3MeHUTCS Macca BelleCTBa, BbIJeJUBLLIEr0Cs Ha KaTo/ie MPU MPOXOKIAeHUN
57IEKTPUYECKOr0 TOKA uepe3 paCTBOP 3JIEKTPOJIUTA, €C/IA CU/la TOKA YBEJTUUUTCS B 2
pasa, a BpeMs ero npoxoxkJeHus yMeHbIIUTCA B 2 pasa?

A. YBenuuurcs B 2 pasa.

b. ¥YBenuuurcs B 4 pasa.

B. He vi3meHuTCH.

I'. YmMenbmuTco B 2 pasa.

M. YMmenbLuuTcs B 4 pasa.

12. B nipouecce ssekTposin3za "+" WOHbI epeHec/v Ha KaTo/ 3a 2¢ "+" 3apsg 4Kn, "-
VIOHBI MIEPEHeC/IM Ha aHO/I, TaKOM »Ke TI0 Moay/ato - " 3apsa. KakoBa cuia Toka B
uenu?

A. 0.

b. 2A.

B. 4A.

I'. 8A.

. 16A.

13. Kakoii u3 rpadukoB, nprBeieHHbIX Ha PUC. 3, COOTBETCTBYeT XapaKTePUCTUKE
TOTYTIPOBOJHUKOBOTO M0/A, BK/IFOUEHHOT'O B TIPSIMOM HarpaBieHun?

A. 1.

b. 2.
B. 3.
I. 4.
. Cpenu otBeTOB A — I' HET MPABU/ILHOTO.

14. Kakyto u3 cxeM, NOKa3aHHbIX Ha PUC. 4, C/iefyeT NpeArnoyecTb A/ UCCIeJOBaHUs
3aBMCHMMOCTH TPSMOr0 TOKa AMO0/a OT HaMpsDKeHUs ¥ KaKyro — JJ1s1 UCCIeZJlOBaHuUs
3aBUCHMOCTU 0OpaTHOT'O TOKa AUOAA OT HaTIPSDKeHUs?

A. [Ins oboux ucciefoBaHuii cyieyeT BeiOpaTh cxemy 1.

B. [lnst o6oux uicciiefioBaHui CieyeT BLIOpaTh cxemMy 2.

B. Jns uccneoBaHys 3aBUCMMOCTH TIPSIMOTO TOKA AMO/Ia OT HaTIPSDKEHUs CJielyeT
BbIOpaTh cxemy 1, /7151 0OpaTHOTO TOKa — CXemy 2.

['. Onst uccneqoBaHys 3aBUCMMOCTH TIPSIMOTO TOKA AMO/Ia OT HarpsDKeHUs CyielyeT

BbIOpATh cxemy 2, Jisi 00paTHOTO TOKa — cxemy 1.
[. Cpenu otBeToB A — I' HET MPaBU/ILHOTO.

1 Puc. 1
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I1 BapuaHT.

1.Kak¥Mu HOCUTEISIMU 371. 3apsifia CO3/]aeTCsl 3/IeKTPUUeCKHU TOK B
T10/IyTIPOBOJHUKAX?

A. DyiIeKTpOoHaMHU ¥ TMOJIOKUTE/IbHBIMU MOHAMMU.

b. ITono)kutesibHBIMU U OTPULATE/IbHBIMY HOHAMU.

B. DJieKTpoHaMu Y IbIpKaMH.

I'. TTonokuteIbHBIMU MOHAMU, OTPULIATE/IbHBIMU MOHAMU U 3/1IeKTPOHAMHU.



. TonpKo 3/1eKTpOHaMU.

2.Kakoi MUHUMaIbHBIN M0 aOCOMIOTHOMY 3HAUEHHIO 3apsi/] MOKET OBbITh ITepeHeceH
3JIEKTPUYECKUM TOKOM Yepe3 MeTarul?

A. e~1,6-10 K.

B. 2e~3,2-10 K.

B. JIt060i1 CKOJTb YTOTHO MaJIbIH.

I". MUHUMaJTLHBIN 3apsif] 3aBUCUT OT BPeMeHH TTPOITyCKaHUsI TOKa.

.1 Kn.

3. Kakrmu HOCUTeIsIMU 371. 3apsifila CO3/1aeTCs 3JIeKTPUYEeCKUU TOK MpU
3JIeKTPUYECKOM pa3psifie B rasax?

A. D1eKTpoHaMU U MOJIOKUTETbHBIMU MIOHAMM.

b. ITo/10)KUTEeIbHBIMUA U OTPULATE/IbHBIMYA HOHAMMU.

B. ITosio)xuTeibHBIMU MOHAMU, OTPULIATe/TbHBIMU MIOHAMU Y 3/IEKTPOHAMMU.
I'. TosbKO 3/1€KTPOHAMM.

. DmeKTpoHaMU U JbIpKaMU.

4.Kakue /ieficTBUS /1. TOKA HaO/TIO/Iat0TCSI TIPU MPOITYCKaHWH €T0 uepe3 pacTBOP
3J1eKTPOJIATA?

A. TeryioBoe, XUMHUYECKOe U MAaTHUTHOE [IeHCTBUSI.

b. XuMuueckoe U MarHUTHOE [1€MCTBUSI.

B. TenioBoe ¥ MarHUTHOE JIeUCTBUSI.

I'. TeryioBoe ¥ XMMHUUECKOe 1eUCTBUSI.

. To/IbKO MarHUTHOE IENCTBUE..

5.Ha puc. 1 npesicTaB/ieHoO cxeMaThueckoe n3o0pa)keHue TpaH3ucTopa. Kakoit
1udpoii Ha HeM 0603HauYeH KOJIIEKTOP?

A. 1.

b. 2.

B. 3.

I'.4. M. Cpenu otBeToB A — I HET IPaBU/ILHOTO.

6. KakuM TUTIOM MPOBOAMMOCTH 00/1aZIat0T TI0JYTIPOBOIHUKOBBIE MaTepUaJibl 6e3
ripumecemn?

A. He poBOJAT 3/1eKTPUUECKHI TOK.

b. VloHHOM.

B. B paBHOM Mepe 371eKTPOHHOM U ABIPOYHOM.

['. B OCHOBHOM [IbIDOYHOM.

. B 0CHOBHOM 3/1EKTPOHHOM.

7. Kakum TUIOM TIPOBOAUMOCTH 00/1aZIat0T MOTYTTPOBOAHUKOBBIE MaTepHaslbl C
aKLeNTOPHBIMU PUMECSIMU?

A. B 0OCHOBHOM 5/IEKTPOHHOU.

b. B 0OCHOBHOM JIbIDOUHOM.

B. B paBHOM Mepe 371eKTPOHHOM U ABIPOYHOU.



I'. UoHHOM.
. Takue MaTepuasibl He MPOBOAST 3/IEKTPUUECKUN TOK.

8. Kakoli 13 npuBe/leHHbIX Ha puC. 2 rpadMKOB COOTBETCTBYET 3aBUCUMOCTH
yZleTbHOT'O COTIPOTUBJIEHUSI PTYTH OT TeMIiepaTyphl (TIpY TemriepaTypax, O/IM3KuX K
abCoMOTHOMY HYJI0)?

A. 1.

b. 2.
B. 3.
I'. 4.
. Cpenu otBeTOB A — [' HET NPaBU/ILHOTO.

9. B Kakux cpejax Ipy IPOX0XKJeHNUH Yyepe3 HUX 3/IeKTPUUeCKOro ToKa IlepeHoca
Bell[eCTBa He MPOUCXOAUT?

A. B MeTa/uiax 4 noiynpoBOJHUKAX.

b. B nonynpoBoJHUKaxX ¥ pacTBOpax 3JIeKTPOJIUTOB.

B. B pacTBopax 3/1€KTPO/IMTOB ¥ MeTasljlaX.

I'. B ra3ax v nmosynpoBOJHUKAX.
. B pacTBOpax 3/1€KTPOJIUTOB U ra3ax.

10. B omHOM ciiyuae B o6paser] repManust 00aBUIM TpeXBa/leHTHBIA UHANMN, B
JIpyTroM — MATHBa/eHTHbIN 60p. Kakoii TUM MpoBoguMOCTH TIpeob/iaZiaeT B KaXKZoM
cnyyvae?

A. B nepBoM AbIpOYHOM, BO BTOPOM 3/IEKTPOHHOM.

b. B nepBOM 3/1eKTPOHHOM, BO BTOPOM /ILIDOUHOM.

B. B 060ux ciyyasix 371eKTPOHHOMA.

I'. B 060ux ciyyasix IbIPOYHOM.

1. B 060oux ciydastx 371eKTPOHHO-/IbIPOYHOM.

11. Kak “u3MeHUTCS Macca BelleCTBa, Bble/IUBLLIEroCs Ha KaToe Py MPOXOKAeHU!
3/7IEKTPUYECKOr'0 TOKA Uuepe3 pacTBOP 3JIEKTPOJIUTA, €C/IA CUjla TOKA YMEHBLIUTCS B 2
pa3a, a BpeMs ero npoxoykJeHus Bo3pacTeT B 2 pas3a?

A. YBenuuurcs B 2 pasa.

b. ¥YBemuuurcs B 4 pasa.

B. He usmenurcs.

I'. YMeHbLMTCo B 2 pasa.

. YMmensluurcs B 4 pasa.

12. B nipouecce 3sekTposin3a "+" MOHBI IepeHec/v Ha KaTof 3a 2¢ "+" 3apsg 4K, "-
HIOHBI TIepEeHeC/IM Ha aHO/I, TAKOU Ke Mo MoAy o - " 3apsig. KakoBa cu/ia TOKa B
Lernu?

A. 16A.

b. 8A.

B. 4A.

I'. 2A.

11 0.



13. Kakoii u3 rpadvkoB, npuBeieHHbIX Ha PUC. 3, COOTBETCTBYeT XapaKTePUCTUKE
TI0J/TYTTPOBO/JHUKOBOTI'O /IM0/Ia, BKTFOUEHHOTO0 B 00paTHOM HarlpaB/ieHUHN ?

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 Jis UCC/IeJOBaHus
3aBUCUMOCTH TPSIMOT'0 TOKa AM0/ia OT HaTpsDKeHUsI U KaKyro — J/Is1 UCC/ie[JOBaHus
3aBUCHMOCTH 00paTHOT'O TOKa AWOZA OT HaIIPSDKeHUS?

A. Hu oivH 13 NipYBe/IeHHbIX HI)Ke OTBETOB He SIB/ISIeTCS TTPaBUTbHBIM.

b. [l51s viccieioBaHusi 3aBUCUMOCTH TIPSIMOTO TOKa /IM0/ja OT HaTpshKeHUsI Cie/lyeT
BbIOpaTh cxeMy 2, /715l 0OpaTHOro TOKa — cxemy 1 .

B. [lns vccienoBaHus 3aBUCUMOCTH TIPIMOTO TOKa IMO/a OT HaTIpShKeHUs ClielyeT
BbIOpaTh cxemy 1, i1 00paTHOTO TOKa — CXemy 2.

I". 115 060oux ciy4aeB cieyeT BbIOpaTh cxemy 2.

O. Nns oboux ciayyaeB ciiefiyeT BbIOpaTh cxemy 1.

3
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Kontposipyemeie komnereHiuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JTIP4, JIP23, JIP30

Kiwouu K TecramMm:

BapuasrT 1

Ne Bompoca 1/2(3|4/5(6|7 8|9 [10|1 |12/13|14

[y

Ipaunbsbii | [|A|B|B/A/B/A/B| A | b|B|b | B |B
OTBeT

BapuaHnT 2

[y

Ne Bompoca 1/2|3/4|5/6|7|8(|9/|1011 13|14

N

INpaBuawebii B A/ B|A/B|B|B/B/A|A|B |I' 4| B
0TBeT




Kputepuu OLIeHKH:

— «2» BbICTaB/sieTCs1 0OyyaroieMycsi, ecii Habpas MmeHee 5 6asioB;
— «3» BBICTaB/IsIeTCS 00yuaroiieMycs, 3a 8-6 6anos;

— «4» BBICTaB/IsIETCS 00yUaromemycs, 3a 11-9 6annos;

— «5» BBICTaB/IsIeTCS 00yUarommemycs, 3a 6oee 12 6anios.

3agaHus 1A caMoOCTOATe/TbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/IA/J0B, COOOIEHU)

ONeKTpUYeCKUi TOK B MeTalJlaX, B 3JIEKTPOJIUTAX, ra3ax, B BaKyyMe.
OJIEKTPOJIUS.

3aKoH nekTponrsa dapajes.
OIeKTPOXUMHUUECKUM SKBUBAJIEHT.

Bubl ra3oBbIX pa3psiioB.
TepMO3/IeKTpPOHHAs SMUCCUSL.

[1na3ma.

CobcTBeHHast ¥ prMecCHasi IPOBOAVUMOCTH.
. P-n mepexop.

10.IIprMeHeHMe TT0/TYTIPOBOHUKOB.
11.TToynpoBOAHUKOBLIE TIPUOOPBHI.

LCONO A WN =

Koutpompyewmsie komnereHuyu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; 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 COZiepKaHue yueOHOro MaTepuasa, HO
13/10)keHO (hparMeHTapHO, He v—l|l’—/ BCerjia rnocjaeZjoBaTe/IbHO
orpejeneHust TOHITUM HeJJI0CTaTOYHO YeTKHe

He UCIMO0/Ib30BaHbl B KAUeCTBe Jl0Ka3aTe/IbCTBA BbIBO/IbI
1 0000111eHUs 13 HaOMIOAeHUH, JIOTyIIleHbI OIIMOKY MpU
VX U3/I0)KEHUH
JOTTyIIleHbI OIIMOKY Y HETOYHOCTH B MCTIO/b30BaHWM HAyYHON TEPMHUHOJIOTHH,
onpeziesieHre MOHSATHUU

MIpaBU/IbHbIE U YeTKHE OTBEThI Ha BOMPOCHI HABOZSIEr0 U KOHKPETU3HPYIOLLer0
xapakTepa (IOo3ULKs KPUTHK)

OTMeTKa «2»

OCHOBHOE cojiepykaHue yueOHOro MaTepuasia He pacKpbITO

He JIaHbl OTBETHI Ha BONPOCKI HABO/SILEr0 U KOHKPETU3UPYIOIero XapakTepa
JOTTyIIleHbI TPyOble OIIMOKY B OTIpe/ie/IeHUH TTOHSTHH, TTPU UCITO/Ib30BaHUU
TePMUHOJIOTUM.

JIaGopaTopHBIe paboThI
JlaGopaTopHas padora Ne 11
Onpeje/eHue 31eKTPOXUMHUYECKOT0 IKBUBA/IeHTa MeJH.
Ilens paboThi: HayunThCst U3MEPATH 3/IEKTPOXUMHUUECKHE SKBUBA/IEHTHI BEII[eCTB

OOopyaoBaHHe: BeChl 37IeKTPOHHbBIE, AMITEPMETP IITKOJIbHBIN, Yachl, BHITPIMUTE/Tb Ha
4,5B 2A, peoctat 6 OM 2A, K/IHOY, 3/1IEKTPOJIMTUYECKAs] BAHHA, paCTBOP MeJHOI0

KyIiopoca, BEHTUJISAATOP-
HarpeBareJib, :_SE"! BINp MM TENE CoeIMHHUTe/IbHbIe
MpoBo/ia. L..I_———,'

o

)

Teopus:



[Ipouecc, Mpy KOTOPOM MOJIEKYJIBI COJIEH, KUCIOT U Le/I04el NPy pacTBOPEHUU B
BOJle WIM JIDyTUX DPACTBOPUTENSIX PacCIa/laloTCs Ha 3apspKeHHble YacTULlbl (MOHBI),
Ha3bIBaeTCs JIEKTPOJIUTUUECKOM JUCCOLMALINe; MOTyUUBIIMNCS TIPU 3TOM PacTBOP C
T0JIOXKUTEbHBIMU Y OTPULIATe/TbHBIMU MOHAMU Ha3bIBAETCS 3/IEKTPOIUTOM.

Ecnu B cocyf, ¢ 371eKTPOIMTOM MOMECTUTD TJIACTHUHBI (3/1EKTPO/Ib), COeJUHEHHBIE C
3aKMMaMKd MCTOYHMKA TOKa (Co3#aTh B 37E€KTPOJUTE 3/AeKTPUYEcKoe II0je), TO
TI0JIO’KUTEe/IbHbIe UOHBI OYAYyT ABUraThCS K KaTOy, a OTpUllaTe/bHble - K aHOAy. Y
3JIEKTPOZIOB TIPOUCXOAST OKUC/IUTETbHO-BOCCTAHOBUTE/IbHbIE PeaklMy, MpyU 3TOM Ha
371eKTPO/IaxX BbIJe/SI0TCS BellleCTBa - MPOAYKThI PeakLvH.

[ns  snekTponusa cropaBedyiiB 3akoH Papajesi: Macca BblJe/TMBIIErocs
BellleCTBa Ha 3/IeKTPo/jie MPAMO MpONopIMOHa/IbHA 3apsay Q, mnpoueamemMy
yepes 3/1IeKTPOJINT:

m=kq (1)

m=KkIt 2)
rae k - 37IeKTPOXMMHUYECKUW SKBUBAJIEHT - KOJIMYECTBO BeIlleCTBa, BblJje/IeHHOe MpHU
TIPOXO0XK/eHUU uepe3 371ekTpoauT 1 Kn anektpuyecTBa. [l KaXX/10ro BelljeCTBa 3Ha-
yeHUe k eCTb TTIOCTOSIHHAs BeJIMUMHa.
V3mepuB cUjly TOKa B LieNM, COCTABJIEHHOM 10 CXeMe, BPeMSI ero MPOXOXKAeHUs1 U

MdCCy BbI/Ie/TMBIIETO0CA Ha KaTroje BeIeCTBa, MO>KHO orpene/irmThb
f-)J'IEKTpOXI/IMI/IT-IECKI/Iﬁ SKBUBAJIEHT U3 HEPBOTO 3dKOHAd (Dapa,qe;[:
k=m/(It) 3)

Ilops0K BbINO/IHEHUA PadOTHI:
1. BeibpaThb 0/1Hy W3 MeHBIX TIJIACTHH 3a KaTOZ,.
2.0npegenuTb MacCy MeJHOW TJIaCTUHBI (KaToZa ) [0 OIbITa.
2. Cobparh 1ieTb, YKa3aHHYIO Ha PUC. 1, aKKypaTHO OMYCTUTh 3JIEKTPO/bI B PaCTBOP
MeJTHOrO Kyropoca 1 C TIOMOILbIO0 peocTaTa yCTaHOBUTh CUTYy TOKa 1 A.
3. 3adukcrupoBath Bpemsi t=10 MuH.
4.Pa30MKHYTb L{ellb, BbIHYTh KaTOJHYIO [VIACTUHKY, CMBITh C Hee OCTaTKa pacTBopa U
BBICYLLIUTh BO3/1€ BEHTU/ISATOPA.
5. B3BeCUTh BBICYLLEHHYIO IVIACTUHY C TOYHOCTHIO 10 10Mmr.
6. 3HaueHUe TOKa, BpeMsl OIbITa, yBe/TMUeHre B Macce KaTO/JHOM TJIaCTUHY 3aucaTh B
TaOJ/INIY ¥ OTIpeIeIUTh 3/IeKTPOXUMUUECKHUM 3KBHUBAJIeHT 110 Gopmyiie (3)

Macca karoza Macca ONeKTpo €« %
OIIBIT I A 110 OIBITa HOG/Ie OHLITa OTJIOXK. BpeMﬂ XUMMUUY.
BellleCcTBa t(c) SKBHBaje
m; (k2) m; (k2) m, (k2) r

O1jeHKa NOrpemHoCcTeu.




6k:5m+5I+6t=A—m+£+£
OTHOCUTeTbHAS TIOTPeLIHOCTb: m I t
Am=0,05 2.
AI=0,1 A
At=20 c.
OrjeHuTe B TIpoljecce TIpoBeeHUs pabO0ThbI HaMOOMbIIME AOMYCTHMbIE OIIHOKU
TIPU M3MepPeHUH MacChl, TOKA U BpeMeHU. BBIUKCINTe OTHOCUTETBHYIO TTOTPEIIHOCTD,

HaliiuTe MaKCUMaJIbHYIO JOMYCTUMYIO MOTPeLIHOCTh NP onpe/iesieHuu K.
Ak =6k-k
[Tocne sTOrO AAeTCsi pe3ynbTaT B BUJE: k=K omuma*t AK
CpaBHUTe TI0/TyYeHHbBIN pe3ybTaT C TaOTMUHBIM.

KoHTpo/ibHBIe BONIPOCHI.
UTo Takoe 3J/IeKTPOJIMTUYeCKast JUCCOLUALMS, S/IeKTPOIU3?
OO6BsicHUTe, KaK MPOUCXOJAUT Pa3/iodKeHre BObI 3/IeKTPUUeCKUM TOKOM?
Kak npoucxoquT paguHUpOBaHUe?
Cdopmynupyiite nepBbiii 3akoH Papazest.
['anbBaHOCTETHS.
["anpBaHOIIACTUKA.
Uro takoe 3/[0C mossipu3aLuu?
UT0 TaKoe eMKOCTb akKKyMyJigTopa?

PN hRWN =

Koutpomupyewmsie komrereHiuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHKuU:

— O1leHKa «5» CTaBUTBCS, €C/TM YYall[UACS BBITIO/IHSIET paboTy B TOJHOM obbeme C
cobmofieHieM  HeoOXOAWMOW  TOC/Ie0OBaTe/IbHOCTU  TIPOBeJeHHWs]  OMBITOB U
U3MepeHul;  CaMOCTOSITe/IbHOW ~ palMOHAaAbHO  MOHTHPYeT  HeoOXOAUMbIe
o0opy/Zi0BaHHe; BCe OIMBITHI MMPOBOAUT B YCJIOBUSIX U peXUMax, 00ecrieunBaroliux
ToJTyueHre TIPaBWIBHBIX pe3y/IbTaTOB U BBIBOJIOB; COOJO/jaeT TpeboBaHUS MpaBUI
Ge30omacHOCTH Tpy/a; B OTUYeTe TIPAaBUIBHO M aKKypPaTHO BBITIOJIHSET BCe 3arluCHy,
TaOJTUI[BI, PUCYHKH, UepTeXXH, IpadyKy, BLIUMCIEHNS; TIPAaBHU/IbHO BBITTO/IHSET aHA/IN3
TOTPEIITHOCTEH.

— O1leHKa «4» CTaBUTCS, €C/Id BBITIOJIHEHbI TpeOOoBaHUSI K OL[eHKUA «5», HO ObLIM
JIOTyII[eHbl [1Ba-TPH HezoueTa, He Oomee ofgHOM Herpy0Ooi OIIMOKM YW OHOTO
HezloyeTa.

— OueHka «3» cTaBUTCS, ecnu paboTa BLITIOJTHEHA He TIO/THOCThIO, HO 00beM
BBITIOJTHEHHON YaCTH TaKOB, TIO3BOJISIET TIOAYUYUTh IIpaBU/IbHbIE pe3y/lbTaThl U
BBIBO/IbI: €CJTH B XO/Ie TIPOBEe/IeHUs OTbITa ¥ M3MepeHU ObL/TH JOMYIIeHbl OLIHOKH.

— OrneHka «2» CcTaBUTCS, ecau paboTa BBIMONHEHAa He TIOMHOCTbIO U 00BeM
BBITTOJIHEHHOW 4YacTH paboT He T03BOJISIT CiefaTh TPaBW/IbHBIX BBLIBOJOB: €CIIH,
OTTbIThI, U3MEPEeHUs], BEIUMC/IeHNs], Ha0JII0IeHHs TIPOM3BOAM/IHCH HEIPaBU/IBHO.



Tema 3.4. MarauTHoe moJie
Y crabiii onipoc (YO)

Kak BO3HMKAIOT MarHUTHbIE B3aUMO/IeUCTBUS?

UTO Takoe MarHUTHOE T0Jie, YeM OHO CO3ZaeTCst?

CBoiicTBa MarHUTHOTO TIOJISI.

[eliCcTBUSI MAarHUTHOTO MOJIS HA paMKy C TOKOM.
KonnuecTBeHHasi XxapaKTepUCTUKA MarHUTHOTO MOJISI.

UTO MpUHATO 3a HarlpaB/ieHWe BeKTOPa MarHUTHOW UHAYKLVU?
[TpaBuio OypaBumKa.

Yro orpezensieT nmpaBuio OypaBumKa?

. Kak n306pakatoT MarHUTHBIE TTOJIST?

10 UTo Takoe JIMHUM MarHUTHOM MHAYKLIAU?

LCOEONan AW

Koutpompyewmsie komneteHuyu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKU:

OTtMmeTKa «5»

TIOJTHO PaCKPbITO COJlepyKaHue MaTepuasa

YeTKO W MPaBUIBHO Ji@aHbl OTIpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHI, BEPHO
WCI10/Ib30BaHbl HAYYHbIE TEPMUHBI

JUTsT JOKa3aTeIbCTBA MCIT0/Ib30BaHbl pa3/iMuHble YMEeHUSs, BBIBOZBI U3 HaOJTIOJeHUH,
OITbITOB

OTBET CaMOCTOSITe/TbHBIN, NCIT0/Ib30BaHbI paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepKaHue MaTepuasa

B OCHOBHOM MPaBUJ/ILHO /IaHbI OTIpe/ie/IeHus IOHATUM U UCTI0/Ib30BaHbl HAyUYHbIe
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs IOHSITUM HEeMOJ/THbIe, TOMYyIeHbl He3HAUNUTe/IbHbIe HapYIIEeHUs
T10C/1e/JOBaTeTbHOCTU U3/10KeHUs1, HeOO/IbIIIMe HeTOUHOCTHU TPH MCTI0/Ib30BaHUH
Hay4YHbIX TEDMHUHOB W/IM B BbIBO/IaX M 0000111eHHsIX

TpaBUIbHbIEe U UeTKHE OTBEThI Ha BOMPOCH] yTOUHSIOII[Er0 XapakTepa (Mo3uLus
TTOHMMAFOIITUHA)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/lepyKaHre yueOHOTro MaTeprara, HO U3/I0KeHO (hparMeHTapHO,
He BCer/ia rocjesnoBaTeIbHO

omnpe/ie/ieHUs TOHSATHUN HeJJOCTaTOYHO UeTKHe

He MCIT0/Ib30BaHbI B KAUECTBE /I0Ka3aTeIbCTBA BLIBOIBI M 000011[eHNs 13
Ha0JTI0/IeHUM, JOTTYIIeHbI OIITMOKH TTPU WX 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.

Kontposivpyemeie komneteHiuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JTIP4, JIP23, JIP30

Kiwouu K TecramMm:




Ne Bonnpoca (1|2/3(4/5/6|7|8/9/1 |1 1 1 1|11 1|1 |1 2
0 |1 /23 [4|/5]|6|7 8|90
A|/B|/A|B|B|A|T|A|B|A|B

Mpasuabn |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 komriereniuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; T1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu oLieHKHU:

OtmeTKa «5»

TIOJTHO PacCKpbITO COZiepyKaHue MaTepuasna

YETKO U MPABU/IBHO JiaHbl OMpeJe/ieHUs] U PacKpbITO COZEep>KaHUe TOHSATUM, BEPHO
WCI10/Ib30BaHbl HAYYHbIE TEPMUHBI

J/IsT ZloKa3aTebCTBAa MCIOJb30BaHbl pa3/iduHble YMeHMs], BbIBO/bI U3 HaOMIOZeHUH,
OMbITOB

OTBeT CaMOCTOSITe/IbHBIM, UCIT0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.




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 komriereHuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JTIP4, 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.
U
-

1) MOJIOKUTEBHBIM
2) oTpullaTe/IbHbIM
3) ceBepHBIM

4) 10>KHBIM

A3. TpI/I OAVHAaKOBBIE KATYIIKH BK/IFOUEHLI ITOC/IEA0BATE/ILHO B 3JIEKTPUYECKYHO LIETb
ITIOCTOAHHOI'O TOKA. KaTYI_HKa 1 6e3 CepaedyHHKa, B KaTYIIIKe 2 CepaeyHHUK M3 K06aHLTa,

B KaTyllKe

3 cepAeyHUK U3 TpaHCHOpMATOpHOM cTaiu. B KakoW U3 KaTylllek

WHAYKLWAS MarHUTHOTO 1oy OyJeT HauMeHblel? (MarHuTHas TIPOHUI@eMOCTh
BO3/lyXa paBHa 1, kobambTa — 175, TpancdopmaTopHoi cramu — 8000.)

1)1
2) 2
3) 3

4) BO BCeX KaTyLIKaxX OJWHAaKOBa

A4. Tlpsamou

MPOBOAHUK AMHOM 80 CM [BWXKETCSI B MarHUTHOM T10JIe CO CKOPOCTBEO

36 km/u noz yriaoMm 30° K BeKTOpy MarHUTHOM MHAYKLMK. B NpoBOZHUKE BO3HUKaeT
O/1C 5 mMB. Uemy paBHa MarHUTHast UHAYKLUA?

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
!

ITpOBOJHMK CMECTWIN B BepPTHMKA/JbHOM IIJIOCKOCTU OT TOJIOKEHHsS pPaBHOBECUS U
ornyctuid. OnpefieiuTe mepuo/, KosiebaHWi MPOBO/IHUKA, €C/Id K BEPXHUM KOHLIaM
TIPY’KMH TIpUCcOeuHeH KoHZeHcaTop eMKOcTeio C = 100 Mr®. (ConpoTuBieHHEM
TIPOBO/JHUKA U TIPY>KUH TipeHebpeus) (orjeHrBaeTcs 3 6.)

I1 BapuaHT.

Al. C nomMonipt0 Kakoro oribiTa MOXXHO [0Ka3aTb BO3HUKHOBEHUE WHIYKLIMOHHOI'O
TOKa"?
1) mMpoOBOAHUK, KOHIIbI KOTOPOTO MPUCOeIWHEeHbl K ralbBaHOMETPY, HaZo
IIOMEeCTHUTh B MarHUTHOE I10/1e
2) TIPOBOJIHMK, KOHILII KOTOPOTO MPHCOeJHWHEHbI K TrajlbBaHOMETPY, Hafo
JIBUraTh B/10JIb MAarHUTHBIX JIMHUU
3) MarHUMT WIW TIPOBOJHUK, KOHI[bI KOTOPOrO MPUCOeJWHEHbl K
raJibBaHOMeTpPy, HaJ0 [ABUraTh TaK, 4YTOObl MarHWTHbIE JIMHUU
riepeceKasii MpOBOJHUK
4) C MOMOIIbIO OMbITa MTOKa3aTh HEBO3MOKHO

A2. Korga MeTa/uyIMueCKUi CTep)KeHb TMPUCOeUHWIA K OJHOMY U3 TIO/IFOCOB
MCTOYHUKA TOKA, TO BOKPYT HEro o6pa3oBasioch rosie:

1) anekTprUueckKoe 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.

o + U=
_.l By
g

o

-

K kimemMMaMm CTOeK TIOABOJAAT TIOCTOsIHHOe HarpsbkeHue U= 4 B. Onpepenure
MaKCHMMaJlbHOe YJJ/IMHEeHWe TPY)KWHBI, eC/IM B MPOCTPAaHCTBE CO3[aTh OAHOPOJHOE
MarHutHoe mnosie ¢ uHAykouen B = 0,1 Tu, HampaB/ieHHOe BepPTHKA/JbHO BBeEpX.
(KoadbduieHT TpeHuWss MNPOBOJHMKA O TUIOCKOCTh KivHa Jp = 0,1, ero
conportuBienre R = 20 Om. ConpoTrBieHNe NPY>KMH He YYUThIBaTh) (OLleHUBaeTcs 3

6.)

Koutpompyewmsie komnerenuuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30




Kiawouu K Tectram:

BapuaHrt 1

Ne Bompoca Al | A2 A3 A4 |B1 C1
IIpaBunbebiioTBer |1 |3 |1 (4 |Hal0A |0,63c
BapuaHnTt 2

Ne Bompoca Al | A2 | A3 | A4 |B1 C1
TIpaBU/IbHBIN 2 (3 |3 |2 |25:-10°Kn| 11 cm
OTBeT

Kputepuu orjeHKuU:

— «2» BbICTaB/IsIeTCsA 0byyJaroieMycs, ecv Habpasn meHee 3 6asioB;

— «3» BBICTaBJIsIeTCS 00OyyUaroLemycs, 3a 4 baa;

— «4» BbICTaBIsIETCS 00yUaroemMycs, 3a 6-5 6anos;
— «5» BbICTaBIsAeTCst obyvaroiemMycs, 3a 6osiee 7 GasoB.

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

Tembl 3cce (pedepaToB, JOK/Iaf0B, COOOIIEHUIT)

1) fIBneHue 31€KTPOMarHUTHOW UHYKLIUH.
2) MarHuTHbIM MOTOK.
3) 3aKOoH 3/IeKTPOMarHuTHOW UHIYKILMH.

4) TlpaBuso JleHua.

5) BuxpeBoe 3/eKTprUyeCcKoe MoJe.

6) 3/C uHAYKLWY B IBWXKYLLMUXCS MPOBOJHUKAX.
7) SIBneHve CaMOWHAYKIUU.

8) VHOYyKTHUBHOCTD.

9) DHeprusi MarHUTHOTO MOJIS TOKaA.

10) B3anMOCBs3b 3/1eKTPUUECKUX U MarHUTHBIX TTOJIeN.
11) O/1eKTPOMarHuTHOe T10J1e.

12) MarnuTHas MpOHULIAeMOCTb.

13) Hua-, mapa- u (heppOMarHeTUKU.

Kontposivpyemeie komriereHuuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.;

I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu orjeHKuU:
OtmeTKa «5»

IMOJJTHO PACKPBITO COAEPKaHUE MdTEPHUAJId

I1.1.-

UEeTKO M IIpABHU/IBHO [dHBI OIIpeaejieHUsI U PAdCKPBITO COJep’KaHHe HOHHTHﬁ, BEPHO
HCI1I0/Ib30BdHbI HAyYHbI€ TeDMHWHBI



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.
OrnpeziesUTh AJIMHY TIPOBOJHUKA, €C/TM MarHUTHOE T10J1e ZIEMCTBYET Ha HEero 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

X X X ﬁ?‘ HaripaB/IeHUs IMHUM 1eCTBUSI CUJIbl AMriepa?

X X _xX X .
4. Kakoti 1o/pkHa ObITh CH/la TOKA, YTOOBI B KaTYILIKe
% x™’x  x AHAYKTUBHOCTBIO 0,5 I'H 3HEPrus MarHuTHOro noJis Geiia 100 Hk?
-
v

X X x x09.lloka3aTb Harpas/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?

.
] ] V‘I‘I ]

4. Kakoii 1o/kHa ObITb MHAYKTUBHOCTh KaTyILIKU, YTOObI TIpU CHUJIe
s =™"e o TOKaBHeil 2 A 5Heprusi MarHUTHOTO I10JIst paBHsiIach 20 Ik?

e« = » =D lloka3are HampaBieHue CcUsibl 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 ﬁ?‘ 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 [loka3sars HaripaB/ieHve cusbl 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 TPOBO/IHUK repemMecTUTCs Ha 40 CM B/J0/Tb HAaMpaB/IeHUs IMHUU I€MCTBUST CUJTbI
* = = E,.' Awmnepa?

-
] ] 1"":?I ]

4. Kako# jo/bKHa ObITb MHAYKTUBHOCTD KaTYIIKW, YTOOBI TIPU CHJIe
s a™"e o TOKaBHell 2 A 5Heprus MarHMUTHOIO 10/ paBHsAach 20 Ik?

e« = =« »D.Ilokasars HanpaBieHue 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.



Koutpompyewmsie komnetenuuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; 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. ®opmyiia /il BBIUMC/I€HUA JIUHBI BOJIHBI
C T

aA=T 6)A= € p)A=cT

A2. Teno 3a 2,5 muHyThl coBepmaer 120 moyiHbBIX KosieGaHui. Omnpegenure
MepUoJ Kojie0aHuil.
a)1,25¢6)0,8cB) 0,02 C

A3. Cko/sibKO KoJiefaHuil coBepiiutT Tesio 3a 10 ¢ nmpu yacrore Kosiedanui 220
I'y?
a) 22 6) 220 B) 2200

A4. Teno 3a 5 munyT coBepmaet 240 kosed0anuii. KakoBa yacrora Kosie0aHuii?
a) 0,8 I'y

0) 48 '

B) 1200 I'1g

A5. B ogHOU ¥ TOHU Xe Cpeje PacnpoCTPaHSITCA BOIHBI ¢ yactorou 10 I'u u 20
I'u. Y Kako# BO/THbI CKOPOCTH 00J/1bIIIe?

a) OIMHAKOBbI

6) 20 I'

B) 10 'y

A6. Haiigure a/1MHY 3BYKOBOM BOJIHBI B Bojie, ecu eé ckopoctb 1480 m/c, a
yactoTta 740 I'u.

a) 0,5m

6) 1095200 m

B) 2 M

A7. HacroTa 3ByKa yBe/IMuWach B 5 pa3. Kak u3MeHW/1aCcb CKOpPOCTH 3ByKa B
ITOM XKe cpepe?

a) He U3MeHu/Iach

6) yBemmuusiachk B 5 pa3

B) yMeHbIIIWIach B 5 pa3

Bl. YUemy paBHO paccTosiHHMe [0 Jieca, eC/Jd OTPaKeHHBbIH OT Hero 3BYK
BO3BpaTWICcA K UCTOYHUKY cnycra 10 c¢? Ckopocrs 3Byka paBHa 340 wm/c.
(omenuBaercs 26.)

C1. AMniiaTyja Kosie0anuii rpy3a Ha npyxuHe paBHa 10 cm. Ilepuop kostebaHui
2 c. Kakoi myTh nmpoiaéT rpys 3a 2 ¢? (ouenuBaercs 30.)



IT BapuaHT.

Al. ®opmyJia Ajis BBIUMC/IEHUA CKOPOCTH PAaCIIPOCTPaHeHUs BO/IHbI
A A

a)v = F6)1)= FB)u=7\-T

A2. TIpyxuHa 3a 4 muHyThI coBepmiaer 200 mo/HBIX Kosie0anuid. Onpepenure
Mepuoj Ko1e0aHu.
a)1,2c6)50cB)0,02c

A3. Cko/IbKO Ko/ie0aHH# COBepIIHT Tesio 3a 15 ¢ mpu yacrore Kosedanuid 300
I'u?
a) 20 6) 4500 B) 0,05

A4. Teso 3a 2 munyThI coBepmiaet 180 Kosie6anuii. KakoBa uacrora Kosiedanuii?
a) 90 I'y

6) 360 I'ry

B) 1,5

A5. B ogHOM M TOH Ke cpejie PacNpOCTPAHAIOTCA BO/IHBI ¢ yacTtoTon 30 I'y u 40
I'u. Y Kako# BOJIHbI CKOPOCTb MeHbIiie?

a) OIMHAKOBBI

6) 40 I'g

B) 30 '

A6. Haviaure auHy 3BYKOBOM BOJIHBI, eC/iM eé ckopocTh 340 m/c, a uacrora 170
I'ng.

a) 0,5 m

6)2m

B) 57800 m

A7. YacroTa 3ByKa yMeHbUIW/Iach B 9 pa3. Kak u3MeHn/1acb CKOPOCTb 3ByKa B
3TOM Xe cpepe?

a) He U3MeHU/Iach

0) yBenmumsack B 9 pa3

B) YMeHbIIWIACh B 9 pa3

Bl. YUemy paBHO paccTosHHe [0 Jieca, eC/d OTPaKeHHbI OT Hero 3BYK
BO3BpPaTWICA K HMCTOYHHUKY cmycra 5 ¢? Ckopocrb 3ByKa paBHa 340 wm/c.
(omenuBaetcs 20.)

C1. AMiuTyja KoJiebaHuM rpy3a Ha npyxuHe paBHa 7 cM. [Tepuop KosiebaHuii 3
c. Kakoii myThb npoiiiéT rpy3 3a 3 c? (oneHuBaercs 30.)

Kontposinpyemeie komneteHuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M..6.; I1.1.-
I1.7.; JIP2, JTIP4, JIP23, JIP30




Kinwuu K TecramMm:

BapuanT 1

Ne Bompoca Al1| A2 | A3| A4 | A5 | A6 | A7 |B1 C1
IlpaBuibHbIHOTBeT | B | @ [ B | a | 06 | B | 0 1700 M |40 c™m
BapuaHT 2

Ne Bompoca Al A2 A3 | A4 | A5|A6| A7 |B1 C1
IIpaBUIbLHBIA al/a |0 |B|B|0|B|80M 28cm
OTBeT

KpuTepun oLleHKH:

— «2» BbICTaB/IsIeTCs 0byyJaroieMycs, ecv Habpan meHee 4 6aioB;

— «3» BBICTaB/IsIeTCS 00yUaroemMycs, 3a 6-5 6anos;

— «4» BBICTaB/IsIeTCS 00yuaroieMycs, 3a 9-7 6anos;

— «5» BoICTaBIsAeTCsT 0OyuaroiemMycs, 3a 6osee 10 6anios.

3apaHus /I caMoCTosATe/IbHOM padoTh (CP)

Tembl 3cce (pedepaToB, JOK/Ia 0B, COOOIIEHUI)

1) KosnebarenpHoe ABMKEHUE.
2) I'apmoHMueckue KonebaHusl.
3) CBobo/iHbIe MexaHUUeCKre KoebaHusl.

4) TlpeBpailjeHHe SHePTHH TIPU KOiebaTeTbHOM /IBVPKEeHUH.

5) CBobojHbIe 3aTyXarolije MexaHudeckue KojiebaHusl.

6) MaTremaTHueCKUM MasiTHUK.
7) IIpy’>KVHHBIM MasiTHUK.

8) BbIHYyXeHHbIe MeXaHHUeCcKHe KojiebaHusl.

9) Pe3oHaHC.

10) [TonepeuHbie ¥ NPOJOJIbHBIE BOJIHBI.

11) XapakTepUCTUKU BOJIHBI.




12) 3BYKOBBIE BOJIHBI.
13) YpTpasByK U ero rnpruMeHeHue.
14) WuTepdepenuus, Audpakius U NoJsipu3aLys MexaHnueCcKUX BOJH.

KonTponvpyemslie komreteHuu: OK 01-OK 05, OK 07;/1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JTIP4, JIP23, JIP30

Kputepuu orjeHKuU:
OtmeTKa «5»

® [I0JIHO PaCKphITO COZlep)KaHue MaTepuasa

® YeTKO Y MPaBWILHO JlJaHbl OMpe/ie/IeHUsI U PACKPBITO COJiep>KaHue TIOHSATUM, BePHO
WICII0/Ib30BaHbl HAyYHbIe TePMUHBI

® 7151 OKa3aTebCTBa UCIIO/Ib30BaHbI pa3/inuHble YMeHHsl, BLIBO/bI U3 HaO/MO1eHnH,
OTILITOB

® OTBET CAMOCTOSITe/TbHBIN, UCTIO/TH30BaHbl PaHee MPUOOpeTeHHbIe 3HAHUS.

OtmeTka «4»

® DPACKpBITO OCHOBHOE COJiepyKaHre MaTepuasa

® B OCHOBHOM IPaBU/ILHO /IaHbI OTIpe/iesIeHus TIOHATUU U UCTI0/Ib30BaHbl HAyYHbIE
T€PMUHBI.

® OTBeT CaMOCTOSITe/IbHbIN

® ormnpeje/eHNs MOHATUN HelO/HbIe, AOMYIeHbl He3HAaUUTe/IbHbIe HapyIlIeHUs
TI0C/IeIoBaTeTbHOCTH U3/I0XKeHs], HeOO/IbIlie HeTOYHOCTH TIPY MCTI0/Ib30BaHUHN
HayUYHBIX TEDMHUHOB WK B BBIBOZAX U 0000II|eHUsIX

® TIpaBWIbHbIE U YETKHE OTBEThI HAa BOMIPOCHI yTOUHSIOLLEr0 XapakTepa (Mo3uLys
TTIOHVMMAFIOIIUH)

OtmeTka «3»

® yCBOEHO OCHOBHOE CO/iep>KaHre yuyeOHOro MaTepuasa, HO U3/10’keHO (hparMeHTapHo,
He BCer/a Ioc/ae0BaTe/IbHO

® ormpeJeseHNs MOHATUNA HeJOCTaTOYHO YeTKHe

® He KCII0JIb30BaHbl B KaUeCTBe /J0Ka3aTe/bCTBa BBIBO/[bI U 000011IeHUs U3
HabJ/Tt0/IeHUi, JOMyIIeHbl OIIMOKU MPU UX U3/0XKeHUU

® JomnylieHbl OIIMOKHA M HETOUHOCTH B UCIO/Ib30BaHUM HAYYHOUM TePMUHOJIOTHH,
onpezieneHye MOHSATUU

® [paBWIbHBIE U YeTKHE OTBEThI Ha BOIIPOCHI HABOAAILEI0 U KOHKPEeTU3UPYIOLLero
xapakTepa (IO3ULMs KPUTHK)

OTMeTKa «2»

® OCHOBHOE Cojiep>KaHHe yueOHOro MaTeprasa He paCKpbITO

® He JlaHbI OTBETHI Ha BOMIPOCKI HABOAIIIETO U KOHKPETHU3UPYIOLLero XxapakTepa
JOTTyIIleHbI TPyObie OLIMOKY B OTIpe/ie/IeHUH ITOHSTHH, TIPU UCITO/Ib30BaHUU
TePMUHOJIOTUH.

Tema 4.2. JjIeKTpOMarHuTHhIE K0/Ie0aHUsI U BOJTHbBI



Y crabiii onipoc (YO)

1. M3 KaKuX 3/IeMeHTOB COCTOUT KoJyieOaTe/IbHbIM KOHTYP? MOTYT /i1 BOSHUKHYTh
KojsiebaHUsT B KOHType, CoJep)kallleM KOHJeHCcaTOp U  pe3ucTop?
MHAYKTUBHOCTb U PE3UCTOP?

2. Kakue ¢usnueckre BeJTMUNHbI U3MEHSIIOTCS TIPU KosiebaHUsAX B KosiebaTebHOM
KOHType?

3. Uem oTnyaroTCs KomebaHUs 3/1IeKTPUUeCKOT0 3apsijia ¥ TOKa B KosebaTesibHOM
KOoHType? Kak no rpaduky uaMeHeHUs 3apsifia CO BpeMeHeM TOCTPOUTh rpaduk
3aBMCUMMOCTU CUJIbI TOKA OT BpeMeHU?

4. OT 4ero 3aBUCHUT Tiepuoj; KosjiebaHWii B KOHType? MOoXeT /U Tepuo/
KojiebaHMI B KOHTYpe OCTaBaTbCS MOCTOSTHHBIM TIPH W3MEHEHWH WHIYKTUB-
HOCTU U €EMKOCTHU?

5. Kak wu3MeHUTCS Tiepuoj; KojebaTelbHOrO KOHTYpa, €C/Ad YBeJU4YuThb
YKCJIO BUTKOB KaTyILIKK? BHECTU B KaTYLUKY >KeJIe3HbIM CepJeuHuK?

6. Kakue rmipeBpalljeHHs] SHEPTrUM MPOUCXOASAT B KojebaTenbHOM KOHType? I'me

cocpeJloTOUeHa 3Heprusi NMpu CBOOOJAHBIX KoyiebaHUSIX B KOHType uepe3 1/8,

1/4, 1/2 nepuofa nocie Hayana pa3psAKu KOHAeHcaTopa?

MoryT /i1 66ITh CBOOO/IHBIE KO/IeOaHUSI B pealbHOM KOHTYpe He3aTyXaroIuMu?

8. UeMm oT/MUarOTCS APYr OT Apyra cBoOo/HBIe KojebaHUS B [BYX KOHTypax C
O/INHAKOBBIMH TlapaMeTpaMH, eC/JIM WX KOH/eHCaTOphbl ObIIM 3apsi>kKeHbl OT
OaTapeii ¢ pa3abiMu 31C?

9. Kak pelcTByolllee 3HaueHUWe CUJIbl TOKa (HampsDKeHUs) CBSI3aHO C
aMIUVIUTYHbIM 3HaueHuem? Kakoe 3HaueHUe CHJIbI TOKa U HaIlpPsKeHUs
HW3MepSIOT aMIlepMeTPhl U BOJIbTMETPHI B LIETU [TEPEMEeHHOr0 TOKa?

10.Ha kaTymiky nmojaeTcd OJUHAKOBOe Harpsi)keHue — CHavajia OT CeTH
MOCTOSIHHOI'O, a 3aTeM IepeMeHHOro Toka. B Kakom ciyuyae OHa HarpeBaeTCs
CU/IbHee?

11.Ilouemy B wUemnu, cojep)kallerd KOHJEHCATOP, MOXXeT MpPOTeKaTb TOJbKO
repeMeHHbIN TOK?

12.[JonnycTMO ¥ B Lelb epeMeHHOro TOKa HarpsbkeHueM 220 B BK/IHOUWTH
KOHZIeHCATOP, TP0o00itHOe HampspkeHre KoToporo 250 B?

13.Ilouemy B pamMKe, paBHOMEPHO Bpalllalolelicsi B MarHUTHOM I10Jie, BO3HUKaeT
3 C? YeM 0oTAMUaOTCSI NPOMBILLJIEHHbIE T€HEPAaTOPhI OT MPOCTEMIeN MOJe/r-
paMKH, Bpalljarolieicss B MarHUTHOM moJie?

14.Kakum 006pa3oM TMO/yuyarOT CTaHJApTHYK YacTOTy TMepeMeHHOrO0 TOKa Ipu
Me/I/IeHHOM BpallleHUHd paMKu?

15.1ns1 yero cnayxuT TpaHcdopmatop? Kakue ero ocHoBHble yacTu? Kakos
TIPUHLMIT AeMCTBUS TpaHcdopMarTopa?

16.Kakum 00pa3oM IIpOM3BOJAT IpeoOpa30BaHUs HAIpPsDKEHUS W CHUbI TOKa B
L[ersgX TepeMeHHOTo Toka? MOXXHO /M COBepillaTh TakWe Tpeobpa30BaHUs B
LIersiX TIOCTOSIHHOTO TOKa?

17.UeM oTiMYaeTCs XO0JIOCTOM peXuM TpaHCcPopmaTopa OT pabouero? Kak
OCYLLIeCTBJISIETCH PeXKUM HArpy3Ku?

>



18.Kak cBs3aHbl Mexay c000W BeIWUMHBI TOKOB W HamNpsDKeHWM B 0OMOTKax
TpaHcdopmaTopa?

19.3a cuer 4yero B TpaHCcdoOpMaTrope TIPOMCXOJUT TIOTepS SHEPrUM Tipe-
obpasyemoro Toka? KakoBsl mytu nobitienus: KI1/ TpancdopmaTopa?

20.ITouemy a1 Tlepesaud 3JIeKTPUUECKOW SHEPruM Ha OO/bIlIMe pPacCTOSTHUS
WCIOIb3yeTCs NepeMeHHbIM TOK? Ilouemy nipu mnepepaue 3J/1eKTPOSHEPrUu
HCTIOIb3YIOT BBICOKOE HarpskeHue?

Kontposinpyembie komneteHiuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKU:

OTtMmeTKa «5»

TIOJTHO PaCKPbITO COJlepyKaHue MaTepuasa

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

JUTsT JOKa3aTeIbCTBA MCII0/Ib30BaHbl pa3/IMuHble YMeHUSs, BBIBOZBI U3 HaOJTIOeHUH,
OIILITOB

OTBET CaMOCTOSITe/TbHBIN, NCII0/Ib30BaHbl paHee TIPUOOpeTeHHbIe 3HAHMUSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lepKaHue MaTepuasa

B OCHOBHOM MPAaBUJ/ILHO /IaHbI OTIpe/ie/IeHus IOHATUM U UCTI0J/Ib30BaHbl HAyUYHbIe
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

orpejiesieHUs IOHATUM HeTl0/HbIe, AOMYIeHbl He3HaUUTe/IbHbIe HapyIlleHUs
TI0C/IeIoBaTeTbHOCTH U3/I0XKeHHUs], HeOOIbIIIie HeTOUHOCTH TIPY HUCTI0/Tb30BaHUH
HayUYHBIX TEDMHUHOB WK B BBIBOZIaX U 0000IT|eHHSIX

TpaBUIbHbIE U UeTKHE OTBEThI Ha BOMPOCHI yTOUHSIOII[Er0 XapakTepa (Mo3uLys
TTIOHHMMAIOIIT1H)

OtmeTKa «3»

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

orpe/ie/ieHUs TOHSITHUM HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe J0Ka3aTebCTBa BHIBO/IBI U 0000111eHNs 13
HabJTI0/IeHNM, JOTYIIeHbI OIITMOKY TPU UX WU3/I0KEeHUH

JOTTyIIleHbI OIMOKY ¥ HETOUHOCTH B MUCTIO/Tb30BaHWM HAYUHOW TEPMUHOJIOTHH,
onpejie/ieHe MOHSITUMN

TpaBWIbHbIEe U UeTKHE OTBEThI Ha BOMPOCHI HABO/ISAILIET0 U KOHKPETU3HUPYIOLLEero
xapakTepa (Mo3uLYsi KPUTHK)

OTtMmeTKa «2»
OCHOBHOE cojiepykKaHHe yueOHOro MaTepuasia He pacKphITO
He JlaHbl OTBEThI HAa BOMPOChI HABO/SLLIET0 U KOHKPETU3UPYIOLL[ero Xapakrepa



¢ JomnylleHbI FPY6BIE OIINOKHU B orpene/J1eHnnu HOHHTHﬁ, TPy UCI10/Ib30BaHNH
TEPMHWHOJIOIMH.

TecTupoBanue (T)
I BapuasrT.

Al. DneKTpoMarHuTHbIe BOJIHBI MOTYT paclPOCTPAHATHCS

1) TO/IBKO B BaKyyMe CO CKOPOCTBIO CBeTa

2) TOJBKO B BeIIleCTBe C JIF0OBIMU CKOPOCTSMU

3) B BaKyyMe U B Bell[eCTBe CO CKOPOCTBIO CBETa

4) B BaKyyMe U B BeII[eCTBE CO CKOPOCTSIMH, OOJIBIIIMMU CKOPOCTH CBETa

A2, Tlepuoj, 5/1eKTpPOMarHMTHOM BOJTHBI paBeH 1 MKcC. /IyiiHa 371eKTpOMarHUTHOU
BOJIHBI paBHa

1) 300 Mkm

2) 300 Mmm

3) 300 m

4) 300 km

A3. YacToTa 3/1eKTpOMarHATHOM BOJIHBI HH(MpaKpacHOoro usmyuenus 2-10" T,
[Tepuop kKosiebaHui 3TOM BOJTHBI paBeH

1) 510" ¢

2)2:10"% ¢

3) 0,5-10" ¢

4)2:10" ¢

A4. BHyTpHY KOH/ZleHCaTopa C0o3/4aeTcs
1) HEOZHOPOAHOE MarHUTHOE MOoJIe

2) OJHOPOJHOE 3JIeKTPUYECKOe ToJIe
3) 0gHOpPOAHOE MarHUTHOE TI0/ie

4) HeOZJHOPO/IHOE 3JIEKTPUUeCKOe T10J1e

Ab5. B kKosiebaTeTbHOM KOHTYpe MepHoIAYeCKH U3MEHSIOTCS
1) cua ToKa B pe3ucTope

2) 3apsi/ KaTylIKd

3) cu/ia ToKa B KOHZIeHCATope

4) 3aps KOHJeHcaTopa 1 Cula TOKa

AG. [Tpy yMeHbIIIeHUU UHAYKTUBHOCTHY KaTYIIKH, BK/IFOUEHHOM B KojiebaTe/TbHbIN
KOHTYP, TIepro/, 37IeKTPOMarHUTHBIX KoJiebaHuit

1) He U3MeHUTCSA

2) YMEHBIIUTCS



3) yBeMuuTCsA
4) MOXeT KaK YBeJTMUUThCS, TAK U YMEHbIIIUTHCS

B1. YcTraHoBUTe COOTBETCTBUE MEXAY (PU3MUeCKMMU BeJTMUMHAMU U (popMyiamMu, TI0
KOTODBIM OHU OTpeJesitoTCs.

OUN3NYECKASA BEJIMUNHA

A) DHeprus KOHJjleHcaTopa

b) Ileprio 3/1eKTPOMarHATHBIX KOJieOaHMM
DdOPMYJIA

1) 2nLC

2) C[/ .C

3) ¢°/-.C

4) 2mV/LC

5) C[/ oL.C

IT BapuaHT.

A1.B 3/1eKTPOMarHUTHBIX BOJTHAX COBEPIIIAIOT KOJieOaHuUs

1) mo0bble YacTULIBI Cpe/IbI

2) 3apsDKeHHbIe YaCTULIbI

3) aneKTpruUYecKue TOKU

4) HarpsHKEHHOCTh 3/IEKTPUUYECKOT0 TI0JIsSl U UHYKI[MS. MAarHUTHOTO TI0JIsI

A2, Tlepuof, 5/1eKTpPOMarHMTHOW BOJTHBI paBeH 1 Mc. [I/iMHa 3/1eKTpOMarHUTHOM
BOJIHBI paBHa

1) 300 Mkm

2) 300 Mmm

3) 300 m

4) 300 km

A3. Yacrora paguoBo/Hsl 4-10° [Teproy KoneGaHuii 3TOM BOIHELI paBeH
1) 4-10% ¢

2) 2,510 ¢

3) 2,5:10°

1)4-10°c

A4. KoHjieHCcaTOp — 3TO YCTPOMCTBO

1) anst HaKOTIIeHUs 37IeKTPUYEeCKUX 3apsi/i0B

2) AJist CO3/iaHus 3IeKTPUUYECKOro TOKa

3) 75t U3MepeHuUs 37IeKTPUUeCKUX 3apsi/iOB

4) pJis omipefiesieHus HarpaBJIeHUsT 3/IEKTPUUeCKOT0 TOKa

AS5. KonebarenbHbIi KOHTYP COCTOUT



1) U3 KaTyIlIKY U pe3ucTopa

2) Y3 pe3ncTopa U UCTOYHUKA TOKa
3) U3 KaTyLIKW U KOHJeHcaTopa

4) U3 pe3ucTopa U KOHAeHcaTopa

A6. [Tpu yBenmueHnr EMKOCTU KOHZIEHCATOPA, BK/IFOUEHHOTO B KojiebaTeTbHbIH
KOHTYP, IepH0o/], 3/IeKTPOMarHUTHBIX KojiebaHui

1) He U3MeHUTCS

2) yMEHBILIUTCS

3) yBemMuuTCs

4) MOXXeT KaK YBeJIMUUTHCS, TaK U YMEHbBIIUThCS

B1. YcraHoBUTe COOTBETCTBUE MEXy ¢H3HHECKHMH Be/IMUMHAMU U QJOPMYJ'IHMI/I, I10
KOTOPBIM OHHM OIIpeaeiaroTCA.

PU3NYECKAS BEJINUNHA
A) 3apsi KoHJeHcaTopa

b) DHeprus KaTyuiku
P®OPMYJIA

1) CU

2) U,LC

3) LF*/.C

4) UVLC

5) LF/»

Kontposinpyemeie komneteHuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M..6.; I1.1.-
I11.7.; JIP2, JIP4, JIP23, JIP30

Kirouu K Tectam:

BapuanT 1

Ne Bompoca Al | A2 A3 A4 | A5 | A6 | B1

IpaBunesbii (3 |3 |1 |2 |4 |2 |B1,A3,b4
OTBeT

BapuaHT 2

Ne Bonpoca Al | A2 A3 A4 | A5 | A6 | B1

IMpaBunbebid (4 (4 (2 |1 |3 |3 |BLALBS
OTBeT

Kpurtepuu OLIeHKU:

— «2» BbICTaB/IsIeTCs1 0OyyaroieMycsi, eci Habpasn MmeHee 2 6asioB;
— «3» BBICTaB/IsIeTCS o0yuaroiieMycs, 3a 3 b6asna;

— «4» BBICTaB/IsIeTCS 00yUaroieMycs, 3a 5-4 6anos;



— «5» BBICTaB/IsAETCS 0OyUarolemMycs, 3a 6osiee 6 GasioB.

3ajaHus /1A CaMOCTOsATe/IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/Ia0B, COOOIIEHUIT)

CBo0Oo/IHbBIE 3/IEKTPOMarHUTHBIE KOJle0aHUS.

[TpeBpaiiieHue SHepruM B KojiebaTeTbHOM KOHTYPe.

[Teprios CBOOOAHBIX /IEKTPUUECKUX KOJIeOaHUH.
MaremaTtrueckoe OmMcaHUe TIPOL[eCCOB B KojiebaTeTbHOM KOHTYPe.
®opmyna TomcoHa.

["eHepaTop He3aTyXalIHX 3/IeKTPOMarHUTHLIX KoebaHui.
BbIHYK/IeHHbIe 3/IeKTpUuecKre KomebaHusl.

ITobpoTHOCTH KOebaTeTbHOTO KOHTYPa.

. EMKOCTHOe ¥ MHJ[yKTUBHOE CONPOTUBJ/IEHUS IePeMEHHOr0 TOKa.
10 AKXTHBHOe COTIPOTUBJIEHHE.

11.3akoH Oma Ai/1s1 3/1eKTpUUeCKOM 11eTy TiepeMeHHOro TOKa.
12.PaboTta 1 MOIITHOCTb TTIePEMEHHOT0 TOKa.

13.Pe30HaHC B 3/IEKTPUUECKOU LIeMH.

14.T1lepeMeHHBIN TOK.

15.'eHepaTop repeMeHHOro TOKa.

16.TpancdopmaTophl.

17.ToKr BBICOKOU YaCTOTHI.

18.1lonyueHue, nepefaua v pacripejesieHye 3/1eKTPO3HePIrun.
19.CKOpOCTH 3/IeKTPOMAarHUTHBIX BOJIH.

20.D/1eKTPOMarHUTHOE TI0JIe KaK 0COOBIN BU MaTePHH.
21.2n1eKTpoMarHuTHbIe BOJIHbI. CBOMCTBA 3/IEKTPOMAarHUTHBIX BOJH.
22.Bubparop I'epiia.

23.OTKpBITEIM KOJieOaTe/bHbIN KOHTYP.

24.N306petenue paaro A.C. ITonoBbIM.

25.TTonsaTHe 0 paguocsssu. [IpuHumn paguocsssu. [Ipumenenue
3JIeKTPOMAarHUTHBIX BOJIH.

LCONU A WNE

Kontposinpyemeie komneteHiuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKU:

OTtMeTKa «5»

TIOJTHO PaCKPbITO COJlepyKaHue MaTepuasa

YETKO U MPaBUWIbHO JaHbl OTNIpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TIOHSITHUH, BEPHO
HCI0/Ib30BaHbl HAyYHbIE TEPMUHBI

JJIsT J0Ka3aTe/IbCTBA MCI0/Ib30BaHbl pa3/iMuHble YMeHUsI, BBIBOZbI U3 HaOJTIOeHNH,
OIILITOB

OTBET CaMOCTOSITe/IbHBIM, HCITI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.



OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>kKaHre MaTepuasa

B OCHOBHOM MPaBW/IbHO /IaHbI OTMpeiesieHrs] MOHSATAU U UCII0/Ib30BaHbl HAyUHbIE
TePMUHBI.

OTBEeT CaMOCTOSITe/TbHBIN

orpe/ie/ieHUs TOHSITUN HeTOJ/THbIe, I0MYIeHbl He3HAUUTe/IbHble HapyIIeHUs
T10C/IeJOBaTeTbHOCTU U3/I0KEHHSI, HeOOIbIIIFe HETOUHOCTHU TTPH MCTI0/Ib30BaHUH
Hay4YHBIX TEPMHUHOB W/M B BBIBO/IaX M 000011IeHHsIX

TpaBU/IbHbIE U UeTKHe OTBEThl Ha BOMPOCKI YTOUHSIOILIErO XapakTepa (TTO3ULus
TTOHVUMAFOIUHI)

OtmeTka «3»

YCBOEHO OCHOBHOE CO/IepyKaHre yueOHOTro MaTeprara, HO U3/I0)KeHO (hparMeHTapHO,
He BCer/ia rocjesoBaTeIbHO

onpejie/ieHUs OHATUM HEJOCTaTOYHO YeTKHe

He MCIT0/Tb30BaHbl B KaUeCTBe /0Ka3aTebCTBa BHIBO/IBI M 00001IIeHNS 13
Ha0JTI0/IeHUH, JOTTYITIeHbI OIITMOKH TTPU UX U3/I0KEeHUH

JIOTYIT[eHbI OIITMOKY ¥ HETOUHOCTH B MCI0JIb30BaHUM HAYUYHOW TEePMUHOJIOTHH,
onpezeneHyde MOHSATUU

TIpaBUIbHbBIE U YETKUE OTBEThI HAa BOMIPOCHI HABOJALLIETO M KOHKPETU3HUPYIOLLIEro
xapakTepa (Mo3ULUsi KPUTHUK)

OTtmMmeTKa «2»

OCHOBHOE COjiep>KaHue yueOHOro MaTepuasia He PacKphITO

He JIaHbl OTBETHI Ha BONPOCHI HABOJSILIEr0 U KOHKPETU3UPYIOLLEro XapakTrepa
JOMYIIeHbI TPyObIe OIMOKHY B OMpe/[e/IeHUH TOHSTHUM, TIPH MCII0/Ib30BaHUH
TePMHUHOJIOTHH.

KoHTpo/ibHas padora Ne 4
ITo pa3peny «KosiebaHuss U BOSTHBI»

Bapuanr 1
1. I'py3 maccoii 450 T coBepiliaeT KosiebaHuUsi Ha MPY’KKUHE >KeCTKOCThIO
0,5 kH/m. Haiitu rieproi, COGCTBEHHYIO M [IMK/TMYECKYH0 YaCTOTy MeXaHUUeCKUX
Kosie0aHMiA.
2. B KonebaTelbHOM KOHTYpe 3aBUCMMOCTh CUJIbI TOKA OT BpeMeHHM 3a/laHa
ypasHenueM i=0,5sin10°mtt. HallTi aMIIMTyy CU/IBI TOKA, TIEPUOJ, COBCTBEHHYIO U
I[UK/TUYECKYIO YaCTOTY 3/IeKTPOMarHUTHBIX KOyieOaHMiA.
3.JIoziKa KayaeTcsl B MOpe Ha BOJIHaX, KOTOPble paclpoOCTPaHA0TCA CO CKOPOCThIO 6
m/c. PaccTosinue Mexay AByMsi OmKalliumMu rpeOHSIMU BOJTH
24 m. KakoBa yacToTa yZiapoB BOJIH O KOPITYC JIOAKU?
4./13MeHeHVe TOKa B aHTeHHe pajyuoriepeZiaTuyruKa MPOMCXOAUT 10 3aKOHY
i=3cos(1,4*10°). HaiiguTe AIMHY W3/1y4aeMOii 3/IeKTPOMarHUTHOM BOJTHEI.
5. [Touemy neTyure MbIILIX JaXke B IOJTHOM TEMHOTE He HaThIKatOTCS Ha MPensTCTBHe?



Bapuanr 2
1. /InuHa HUTU MaTeMaTUUeCcKoro MasiTHUKa 4 M. HaiiTu neprosi, COOCTBEHHYIO U
I[UK/TAYECKYI0 YaCTOTy MeXaHUUeCcKUX KoJsiebaHuii Ha JIyHe, ec/ii yCKOpeHHe
cBobogHOro najgenus Ha JIyHe pasHo 1,62 m/c’.
2. YpaBHeHHe KonebaHui HarpspkeHuss uMeeT BU u=40cos25mt. Haitu aMrtuty iy
HaTpsDKeHUs1, Tepro/], COOCTBEHHYIO U L[UK/IMUECKYI0 YaCTOTY 3/7IeKTPOMarHUTHBIX
Kosie0aHM.
3. UenoBek, cTosiyii Ha 6epery Mopsi, OTIpeJie/ii/I, UTO PACCTOSTHHE MEXKIY
CJIeAYIOIIMME APYT 3a APYroM rpebHsiMu BoH paBHO 8 M. Kpome Toro, oH
TIO/ICUMTAJI, UTO 3a 1 MMH MMMO HeTO IIPOIIIo 24 BOJHOBBIX I'pebHs1. OmnpeaenuTe
CKOPOCTBb PacripoOCTPaHeHUs BOJIHBL.
4. I3MeHeHMe TOKa B aHTEHHe pajuonepeaTurka IMPOMCXOAUT T10 3aKOHY
i= 0,3 sin (5,7*10°t). HaliguTe A/IMHY HU3/1ydyaeMoii 3/IeKTPOMarHUTHOM BOJIHBIL.
5. MHOrokpartHoe 3X0 MOKHO yC/IbIIAaTh B ropax. [louemy?

Kontponmvpyemsie komrierenuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.; T1.1.-
I1.7.; JIP2, JTIP4, JIP23, JIP30

Kputepuu orjeHKuU:

- «5» CTaBUTHCA 3a pPabOTYy, BHIMOJIHEHHYO TTOJTHOCTHIO 6e3 o1MbOK 1 HeZJoUeTOoB.

- «4» cTaBUTHCS 3a paboTy, BBLITIOJTHEHHYIO TIOJTHOCTHIO, HO MPU Ha/JIMUMU B Hell He
Gosiee ofHOM rpy0oi ¥ OIHOM Herpyboit OMMOKU M OHOTO HeZloueTa, He Oojiee Tpex
He/I0UeTOoB.

- «3» CTaBUThCS, €C/IU CTY/IeHT MPaBUIbHO BBITIOJTHUI He MeHee 2/3 Bceil paboThl UK
joryctun He 6osiee ofHON rpy6oil olIMOKKM U ABYX HeJ0ueTOB, He Oosiee OHOM
rpyboit U opHoM HerpybOoi ommbku, He Oosee Tpex Herpyobbix OIIMOOK, OAHOM
Herpy0oii olIMOKY U TpeX HeJ0ueToB, MIPY HaIMunK 4-5 He/J0UeTOoB.

- «2» CTaBUTHCS, €C/IA YMCJIO OLIMOOK M HeJOUeTOB IMPEBBICUIO HOPMY OLIEHKU «3»
WU TIPAaBUJIbHO BBITIOTHEHO MeHee 2/3 Bceii pabOTHI.

JIabopaTopHbIe padoThI

JlaboparopHasi pa6ora Ne 12

H3yuenue padoTsl ogHo(da3zHoro Tpanchopmaropa

Ilenb padoThI: YCBOWTH MpaKTUUeCKHWe MPHUEMBI 1abopaTOpHOTO HCC/e0BaHMs
ofHO(a3Horo TpaHchopmaTopa MeTO/I0M X00CTOro xo/a (onbIT XX) U KOPOTKOTO
3aMbiKaHUsi (ombIT K3), CHSATH BHeIlIHWe XapaKTepUCTUKU TpaHchopmaropa Mpu
pa3/IMUHbIX TUMAX Harpy3o0K.

TEOPETUUYECKUE CBEJEHNS 1 PACUETHBIE ®OPMY/JIbI
1. HASHAUYEHUE, YCTPONUCTBO U ITPUHITUIL



TENCTBUSA TPAHC®OPMATOPA
TpaHcpopmamop 3TO CTaTUYeCKWW 3eKTPOMAarHWTHBIM ammapar, MpejHa-
3HAUeHHbIN [/ TIpeoOpa30BaHUs TI€PEMEHHOTO TOKa OJHOTO HarpsbKeHHs B
riepeMeHHbIN TOK JPYroro HarnpsKeHUs TOM >Ke YaCTOTHI.
TpaHcdopMaTopsl HaXOAAT IMPOKOEe MPUMEHeHUe /1S TiepeJjauu U pacripeie/ieHust
3/IEKTPUUYECKOW IHEPTUH, JJisi Pa3/IMUHbIX TeXHOJIOTMYECKUX 1efiel U [Jis TIATaHUs
pa3/iMuHbIX 1lefeld pajiuo-, 3JeKTPOHHO-BBIUMC/IUTENBHOM W  TeJIeBU3MOHHOM
arimapaTyphbl, YCTPOWCTB CBSI3M, aBTOMATUKH, TeJleMeXaHUKH U T. [I.
[TpuHLMN AeicTBUS TpaHC(HOPMATOPOB OCHOBAH Ha $IBJIeHUM B3aWMHOM WH[YKIIWH,
KOTODBIU SIB/ISIETCS CJIe[ICTBUEM 3aKOHA 3/IeKTPOMarHuTHOM MHAYKLIMKU Papazest:
d g
y ’ (1)
' —ds
rze e; — 3./1.C. 3/IeKTPOMarHiTHOW UHYKLUK, P — MarHUTHBIN MOTOK.
[ToTOKOM BeKTOpa MarHUTHOM WHAYKLWU B (MarHUTHbIM TMOTOKOM) uepe3 Masyro
T/IOWIAKY dS Ha3bIBaeTCsl CKassipHasi (pu3rueckasi BeJIMUurMHa, paBHast

d g B dScos B(@ (2)
r7e o — yroja Mexzay BeKtopamu B u n - HOPMasblo K Tioiaake 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

OonbImas MIoIIab.
B ’géS 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,
pa3MelleHHbIX Ha 3aMKHYTOM (peppPOMarHMTHOM MarHUTOIpPOBOJe 3, KOTOPbIA /s
yMeHbllIeHUs1 TI0Tepb OT BUXpeBbIX TOKOB @Pyko HabpaH U3 JIMCTOB
3/1eKTpOTeXHUUeCcKor ctanu TosuHor (0,35 1,5) MM, jierMpoBaHHON KpeMHUEM.
MarHuTornpoBO/, CAYXKUT AJi1 YCWUIeHHsS MarHUTHOW CBSI3U MeXXAy OOMOTKaMu
TpaHcopMaropa, T. e. [Jisd yMeHbLIeHUsl I0TePb MarHUTHOTO TIOTOKa,



Co3/laBaeMoOro  TepBUYHOM 0OMOTKOM TpaHcdopmaropa. [lpu mMoAKIFOUeHUH
nepBUYHON 00MOTKHM A-X TpaHchopmMaropa K CeTH IMepBUYHBIN TOK i1, TIPOXO/S 110
eé BUTKaM w;, BO30y>K/laeT B CepZieuHUKe CUHYCOW/Ia/IbHbIN MarHUTHBIN TTOTOK @
= @,sin t,tae =2 [ yrjoBas yaCcTOTa MUTAOIIETO HarpspkeHUs u; (puc.l).
OTOT MOTOK, TIPOHU3bIBasi BUTKYU TIEPBUUHON W BTOPUYHOW 0OMOTOK, HABOAUT B HUX

3/IC:
dd dd
e n nue n (3)

1 1 d 2 2
['ne n; ¥ n; UMCIO BUTKOB B TIEPBUUHOM U BTOPUUHOW 0OMOTKax COOTBETCTBEHHO.
OtHomenne O/IC mepBuuHOM 0OMOTKM TpaHcdopmaropa K DJC BTOpUYHOH ero
0OMOTKH, paBHOEe OTHOLIEHUI) COOTBETCTBYIOIUX UHCE/J BUTKOB OOMOTOK,
Ha3bIBalOT KO3(PUYueHmMom mpaHcgopmayuu TpaHchopmaTopa
e m
k- -
4)
€2 n2

Takum obpa3omM, ko3dduieHT TpaHchopMaliuu TpaHCGopMaTopa eCTh OTHOIIIeHHe
O/IC ero oOMOTOK WM OTHOIIIEHHE YKCe/l BUTKOB 3THMX 0OMOTOK. B macriopre
TpaHCchopMaTopa OOBIYHO YKa3bIBAaIOT OTHOIIEHHE HOMHHAIBHBIX HAIpPSHKeHUH B
pexxuMe xosioctoro xoza U/Us, KOTOpOe MpakTUueCcKd paBHO OTHouueHuto D/C,
TaK KaK TNpPU Pa30MKHYTOM BTOPHMYHOM OOMOTKe HarpsbkeHue, TIPUIOXKeHHOoe K
TepBUUHON 00MOTKe, TIOUTH 1ieJIMKoM ypaBHoBeluBaeTcs ee OIC (U1y e1 ), a

BTOpHUYHOe HarpspkeHHe paBHO BTopuuHor J[1C (Upy  ep ). [losTomy BelpaxkeHue
st Ko duieHTa TpaHchopmMaliid MOKHO TlepernucaTth B BU/Ie:

Ux M 5)
2 x n

CrnenoBaresibHO, Ko3dduiipeHT TpaHchopMallii paBeH OTHOILIEHWIO HaTlpsyKeHUM
Ha 0OMOTKax TIPU X0JI0CTOM X0/ie TpaHchopmaropa.

[TIpu pabote TpaHchopMaropa, B TEePBHYHOM OOMOTKe 3/IeKTpHUUeCcKas SHeprus,
notpebsisieMasi W3 CeTH, Tpeobpa3yeTcss B JYHEPrHMI0 MarHUTHOTO TIOJS, a BO
BTOpPUYHOM 0OMOTKe, HAaoOOpOT, SHEPrysi MarHUTHOTO TMO/s TMpeobpa3yeTcs B
3JIEKTPUYECKYI0, OT/aBaeMyl0 3aTeM (B OCHOBHOM) IMOTpebuTento (Harpyske).
HebGonblllasi YacTh MOII[HOCTA TepsieTcs B camMoM TpaHcdopmaTope. Ilpu
HOMMHA/IbHOM pEe)KHMe MOIIJHOCTh T0Tepb B 0OMOTKaX M MAarHUTOIPOBOJE
TpaHchopMaTopa HeBeJIMKa, TI03TOMY TpaHC(OpPMAaTopbl OOLIUHO MMEIOT BBICOKUH
KII, nocturatoiuii (98—99) %.

TakuMm o0Opa3om, B TpaHchopMaTope MpeoOpa3yroTCs TOMBKO HampsDKeHHS U TOKU.
MoriHoCTh ke (M3-3a MasbIX TIOTeph Ha HarpeBaHWe OOMOTOK M MarHUTOIIPOBOZA
TpaHc(hopMaTopa) MPaKTUUeCKd OCTAeTCsl TIOCTOSTHHOM, T. €. MOXKHO CUMTaTh, UTO

U1 IpUp . CrepoBatenbHo,
Up b m

kUp I m ©



Wtak, TOKM B 0OMOTKax TpaHcdhopMaTropa 0OpaTHO TIPOTOPI[MOHATBHBI
HanpspkeHUsIM. TOK TMepBUYHOM OOMOTKHM TpaHCchopmaropa TIpU OTK/IIOUEHHOM
rnotpebutesie 37eKTPO3Hepruu (BTOpMUHasi 0OMOTKA 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
MarHuTHOTO T0JIsl, a CAaMUM TOKOM. Tor/ia MarHUTHBIM MOTOK MPOMOPI[MOHa/IEH TOKY
Y paBeH:

B L I, (7)
r,/:[e L — HA3bIBAETCHA I/IH,Z[yKTI/IBHOCTLIO. B03HI/IKaI-OH_[aH B.A.C. B O6MOTKe paBHa:
d R d(L I) dI
e « dt dt aF (8)

3HaK MHUHYC 03HayaeT, uTo 3./1.C. CAMOWHAYKLMU TIPeIsATCTBYyeT U3MeHeHUIo Toka. Ha
pUC. 3 TIOKa3aH MepeMeHHbIN TOK, TeKYL[MK yepe3 KaTyILIKy UHAYKTUBHOCTEIO L. Ecu
B LIeNY NMPWI0XKeHO rnepeMeHHoe HanpsbkeHne U = Uycos wt, TO B Held IoTeyeT
1epeMeHHbIM TOK, B pe3yJibTaTe Yero BO3SHUKHET 3.7.C. CAMOMHAYKLMU. Torga 3akoH
OMa 1 paccMaTprBaemMoro ydyacTka Lienu uMeeT BU/. Tak Kak BHellHee
HarpspKeHue IPUJIOKeHO K KaTyLlIKe WHIYKTUBHOCTH, TO

dl
U Uwcos t L__ uldl U~ cos t dt, U cos t _L 0(9)
0 dt 0 L dt
[Tocsie UHTETPUPOBAHUS, TTOJTYUUM:
Upg . Up L
I “sint ~ cos( t ) (10)
L L 2

BenmuuuHa wl vMeeT pa3MepHOCTh OM U Ha3blBaeTCs PEAaKTHBHBIM WHIYKTHUBHBIM
conpotuBieHueM R ;= wL. CpaBHeHue BbipakeHui (9) u (10) nMpyUBOAUT K BHIBOJY,
yTO TajieHue HarpspkeHus: U, orepexkaeT mo (asze Tok I, TeKylluii yepe3 KaTyllIKy,
Ha /2, YTO Y TOKa3aHO Ha BEKTOPHOM Auarpamme (puc. 3, 0).

a a8
[, = wkl,

! .
ol —

Puc.3. a) -3/ekTpuyeckas 1iefb C WearTbHOU NHAYKTUBHOCTEIO; 0) — BeKTOPHas
JlrarpaMMa TOKa W HallpsDKeHWs Ha KaTylIKe UHAYKTUBHOCTU.

B 37eKTpOTeXHHKe CHUHYCOWJA/bHble BeIUUUHbI 3aMeHSIFOT KOMIIJIEKCHBIMU
yKrC/IaMU, UCTIONb3ys hopMyy Diinepa:



e/ cos jsin ,20e j . 1 (11)

Torza  MHIYKTHBHOE CONPOTHMBEHHE C y4eToM yria mnoBopora Ha 90° B

KOMIIJIEKCHOM (1)8 )Me 3aM1ChIBaeTCs cne,qyéoumM OGB&BOMI
J
X] Le L(cos90 jsin90) j L (12)

]

37eCb TOUKA Haj XE 03HAyaeT, UYTO 3TO BEKTOP, MoBepHyThIM Ha 90° mpoTHB

YaCOBOW CTPEJIKH.
Ha puc.4 axkTMBHOe COMpOTMBIEHHWe R BK/IIOUEHO I[10C/Ie[0BaTe/NbHO C

VIH/IYKTUBHOCTBIO L.

Puc.4. BekTtopHasi irarpaMMa HarllpsbKeHUU Ha T0oc/ieloBaTelbHO BK/IFOUEHHbIX
COIpOTHBIIeHUs R 1 UHAYKTUBHOCTHU L.

Bropoe mnipaBuno Kupxroda riaacut: anrebpanueckasi CymMma Ma/leHUM HarpspKeHU
B KOHType paBHO ajreOpavueckoii cymme 3.1.c. Torza 3HaueHWe HampspKeHUS,
MO/IBOAUMOrO K TpaHC(OpPMaTopy B pPeXXHMe XOJOCTOr0 X0Ja, B COOTBETCTBUM CO
BTOPBIM MpaBUioM Kupxroda jj1s1 mepBUYHONM 0OMOTKH, MOXKeT OBITh TIpe/iCTaB/IeHO
KaK CyMMa BEKTODOB:

Up El Ri Ip ]X1 Ip , (13)

rqe R; — aKTuUBHOe COMpOTHB/IEHWE TIepBUYHON OOMOTKH; X;— WHAYKTHBHOE
COMPOTHB/IEHHe TIepBUUHON 0OMOTKH, 00yC/I0BI€HHOe MOTOKAMH pacCesiHUst; jX; -
JwL— KOMIUIEKCHOe COIpOTUB/IEHWe UHAYKTUBHOCTU L, KOTOpOe YUYMUTbIBaeT TOT
(akT, yTO HamnpsDKeHHe Ha MHAYKTMBHOCTH orepexkaeT Tok Ha 90°. Torga mosiHoe

COTIPOTHBJIEHHE TI0C/IeI0BaTeIbHO BKIIOUEHHBIX R U L paBHO: Z JR2 X,LKaK
2

II0Ka3aHo Ha puc.4.

2. OIMTPEAEJIEHUE ITAPAMETPOB TPAHC®OPMATOPA
HOnsi onipefenenust KoadduiimeHta TpaHchopmaliii Kk, a Takke rapaMeTpoOB CXeMbl
3aMellleHUs1 (pUC. 2) U TOTepPh MOIHOCTU B TpaHC(oOpMaTope TPOBOJSAT OIbIThI
xoJsiocToro xozia (orbIT XX) U OIbIT KOPOTKOro 3amMbikaHus (K3) Tpancdopmaropa.



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;

* Xo VH/JYKTUBHOE  COINPOTMBJ/IEHWE HaMarHWUYMBawIled BeTBY,
00yC/I0B/IeHHOe OCHOBHBIM MarHUTHBIM ITOTOKOM;
° Zu n2 Zy MpuBe/ieHHOoe K YUCTy
BUTKOB MepBUYHOU 0OMOTKH
COIIPOTHBJIEHMEe Harpy3Ky;
e U, nU, u I, I,/ n TIpUBeJieHHBIE K YHC/y BUTKOB ITIEPBUYHOU
0OMOTKH

BTOPUUYHOE HaMpsKeHWe U BTOPUYHBIN TOK.

ITapameTpsl TpaHcopMmaTopa B pexxume xo0/10cToro xoja (XX).

OneIT XONOCTOrO XO07a TpaHCc(opMaTopa NPOBOAUTCS C LeJIbI0 ONpeerneHust
Ko3(puurenTa TpaHchopMalUu Kk, MarHUTHOrO TOTOKa @D,, a Takke TOTEPhb
MOIIHOCTH P, B cep/ieuHrKe MarHUTOINPOBO/A TIPU HOMUHA/TLHOM peXXuMe.
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iXody
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Puc.5. CxeMa mepBrYHOM 0OMOTKM TpaHC(hOpMaTropa ¥ BeKTOpHasl Juarpamma
HarpspKeHUW Ha Hel B pexxumMe X X.



ITpu onbime XX K nepBUYHON 06MOTKe TpaHC(opMaTopa MOABOAUTCS HO- MUHATILHOE
HarpsbkeHue (puc.5)

Uty E1 Z11p, (14)

rae
Z1 Ry

jXi  TonHOe COMpOTHBJIEHHE TIEPBUUHON 0OMOTKHU.

[Tpu 3TOM BTOpHYHasE 0O6MOTKa pa3oMkHyTa (I> = 0) W HamnpsbkeHHe Ha eé
sakumax Uy Uog  Ep.

N3mepus HanpsokeHue Uy, TOK Iy M aKTHBHYIHO MOILHOCTL P I°R u
npenebperasi NMaJieHAeM HaNpsUKeHUs Ha MepBUYHOM OOMOTKe 7.7, (BBHLY ero
HebobIIoro 3HaueHUs 1o cpaBHeHU0 ¢ J/IC E;), T. e. MOMb3ysCh YIPOIIEHHOM

cxeMoi 3amerrieHus TpaHcdopmaTopa ripu XX (puc.3, a u 0), orpefiesisiioT:
- Ko3(ppuLrieHT TpaHChOpMalUH:

k Ei1/Ey Ujy/Uyp (15)
- TlapaMeTpbl HaMarHUYKBarolleli BeTBU CXeMbl 3aMeLL§EHI/IH TpaHchopMaTopa
f Un/lp R PJI%; Xo JZ5 R (16)

- [oTepyd MOIIHOCTU Ipu XX, Ha3blBaeMble nomepsamu 6 cmanu Py, KOTOpbIe
3aTpauyrBalOTCd B OCHOBHOM Ha HarpeB MarHUTOIPOBOJA OT JIeUCTBUSI BUXPEBBIX
TOKOB U LJUK/TMUECKOTr 0 repeMarHiuuBaHus CTaiu, T. e. Py Px.

IlapameTpsl TpaHcopMaTopa B pexxuMe KOpoTKoro 3ambikanus (K3).




Puc.6. Cxema repBuUuHOM OOMOTKHU TpaHC(hOpMaTopa W BeKTOpHasi AvarpaMmma
HarnpspKeHU Ha Held B pexxume K3.

ITpu onbime K3 (puc. 6) B OT/IMuMe OT OMaCHOTO aBapUHMHOTO KOPOTKOTO 3aMbIKaHUS
TpaHchopmaTopa, BO3HUKAIOILIEro CayuyaitHo rpu pabote nipu Hanpsbkenuu U, Uy,
, K IepBUYHOM 0OMOTKe TIO/IBOZAT TaKoe TTOHW)KeHHOe Harl-
psokenue U; U, (MeHblee HanpsbkeHus: Uy, B 8...20 pa3 B 3aBUCUMOCTH OT THIIa
Y MOIL[HOCTU TpaHC(opMaTopa), MPU KOTOPOM B ero 0OMOTKaxX yCTaHaB/IMBAIOTCS
TOKH, PaBHbIe COOTBETCTBYIOIIUM HOMUHA/IbHBIM 3HAUEHHSIM:
L Su/Un; L Su /Ui nly (17)

N3mepuB HanpsokeHue Uy, TOK 1, 1 aKTUBHYIO MOLLIHOCTb Py, OTipe/ie/istoT:

- TmapamMeTpbl cxeMbl 3amellleHuss npu K3 TpaHcdopmaropa (M0Jb3ysCh

YTPOILIeHHOW CXeMOU 3aMell|eHus], puc. 6, a):

Z. U./I.. Re P./I%: X, JZ' R, (18)
1H K K

raie

Zx

R X2, R R R uX X X

COOTBETCTBEHHO IIOJ/IHOe,

K K K 1 2 K 1 2

aKTUBHOE W peakTUBHOe cornpoTuieHus: K3 Tpancdopmaropa;

- HanpsbkeHue K3 (puc. 18.4, 6), BbIpa)keHHOe B MPOLIEHTaX,
uc( ) =100U« /Uiy;

- moTepu MoiHocTu npu K3 TpanchopmaTtopa (nomepu 8 meou)
P, Py.

3. BHEIITHUE XAPAKTEPUCTHUKU TPAHC®OPMATOPA

3aBUCUMOCTb HalpsDKeHUs] Ha 3a)KUMaxX BTOPUUYHOM 0OMOTKU IIPU U3MeHs1eMOM
Harpyske OT TOKa Harpys3ky, T. e.U,  f(I;), HOCUT Ha3BaHWe 6HewHel
Xapakmepucmuku TpaHcdopmaropa.



BropuuHoe HanpspkeHHWe (CM. pUC. 2), paBHOe

Z. Ud/L; Re P/I*; X, \/Zz R?,
1H K K
Uy Ep ZpIp E; (R jX)Iz Upg

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,.

Ilesb pabdoThI: M3yUnTh YCTPONCTBO, TIPUHLUIT pabOThI, Ha3HaueHWe oAHO(}a3HOTrO
U TpaHC(hOpMaTOpa; YCTAaHOBUTH 3aBUCHMOCTb MEXAy HampsDKeHUsMH W 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.

YcTaHOBKa COCTOMT W3 JiabopaTOpHOro aBTOTpaHC(hOpMaropa peryJiupyeMoro
(JIATP) 1, MynbTUMETpOB 2, /iJi1 U3MepeHUs] HalpsbKeHW U TOKOB Ha MepBUYHON U
BTOPUUHOW 0OMOTKax TpaHchopMaTopa 3 U TepeK/rouaTesiss peXuma paboThl
TpaHcpopmaropa 4.

B nabopaTopHoii rpe[yCMOTPEHO TP pexxrMa paboThl TpaHChopMaTopa.

1. Pexxum xomnocrtoro xoga (mojioykeHue rnepekstouarens XX),
2. PexxrM KOpOTKOTO 3aMbIKaHUs. (IT0s10kKeHue nepekmoyaresns K3),



3. PexxuM paboThI TI0/] Harpy3Koii (TosioxkeHus riepekstoyarens 1-10).
B kauecTBe uccieayemoro TpaHcdhopmaropa ucronb3yetcs TII-112-4 ero
OCHOBHbIe XapaKTepUCTUKU MpYBe/ieHbl B TabuLe 1.

Tabmma 1.
HomuHanbHOe HarpsbkeHue B TiepBuuHoi oomoTtke (Uy), B | 220422
YacTtoTa riepeMeHHOr0 Toka, I'q 50+0,5
MOoOLIIHOCTb HOMUHAJIbHasA, BT 7,2
ToK repBUYHOM 0OMOTKHU B pexxume Xosaoctoro xozaa (Ini) 0.03
A, He OoJtee ’
HanpskeHre BTOPUYHBIX 0OMOTOK B peXXMMe HOMHHAJ/IbHOM 7120.4
Harpy3ky Npyu HOMUHAILHOM HarpsbKeHUH ceTu, B T
Tok HOMUHa/IbHOW Harpy3okK, A 0,39
AKTHUBHOE COTIPOTHUBI/IEHHE ITepBUUHOM 00MOTKH (R;), OM 540
AKTHUBHOE COTIPOTHB/IEHHe BTOPUUHOM 00MOTKH (R,), OM 3,19

BKCHEPI/IMEHTaJIbHaH YdacCThb.

[Tepen HauasioM paboThI, B TIPUCYTCTBHE TMpeTio/iaBartess, yoeaurech B
TIPaBWILHOCTUA COOPKHU Y TIOJK/TFOUeHUs] YCTaHOBKH.

I[TepeksrouaTesib peskuMa paboThl TpaHC(HOPMAaTopa TIepeBeCTH B PEXKUM X0OJIOCTOTO
xoza (XX).

YcranoButh Ha JIATPe mMyvHMManbHOe BBIXOAHOE HaripspkeHue. [list 3TOro
HeobxoaumMo pyuky JIATPa moBepHYTb [0 TIPOTUB YaCOBOM CTPEJIKM 10 YIIopa.

BK/IFOUUTH YCTaHOBKY B CETb.

Bkmrounth MYJ/IbTUMETPHI.

BHuMaHue niepe]l TH00bIMHM H3MEHEHUSMHU T0/I0)KeHUS MepPeK/IIouaTe/si peXXxuMa
padoThl TpaHcdopMaTopa, a TaK)Ke mepe/] 3aBepiieHneM padoThbl, HE00X0IUMO
ycraHaBavBaTh Ha JIATPe MMHHUMAa/IbHOE BbIX0HOE HaNpPsiKeHue

Pexxum xos10CTOrO X0A4.

Bpamas pyuky JIATPa pobGeliTec Ha TiepBUUHOM 0OMOTKe TpaHchopMaTopa
HOMHHAJ/ILHOTO HarpspbkeHus (cM. Tabnuily 1). 3HaueHWe HarpsyKeHUs] PUKCUPYIOTCS
T10 TI0Ka3aHusAM MyabTUMeTpa Bl.

B Tabmuiy 2 3aHecuTe 3HaueHWs HAMNpsDKeHWM Ha TIEPBUYHOM W BTOPUUHOMN
obmMoTtkax TpaHcdopmaTopa (U; 1 U,), a Takke TOK TPOTEKAOIIH 10 TIePBUUHOM
obmoTke I; MA.



Tabsmuiia 2.

Ul, B Il, MA 11, A UQ, 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:

. Iy
I - 100% (20)
?H I
2. Ko3(ppuLmeHT TpaHCcHopMaLr
, 1 U
T 1)
E? U2

3. MOIIJHOCTb XOJIOCTOTO X0jla Py, paBHasi MOII[HOCTU TeIJIOBbIX TOTephb B
cepieuHKe 13-3a FUCTepe3nca U BUXPEBBbIX TOKOB Pgp.

2
6) I 62 1P cm (22)
4. xo3dduIieHT MOIIIHOCTH TpaHC(opmMaTopa

p
COS J (23)
Uin o

Pe)XuM KOpPOTKOI'0 3aMbIKaHHMSI.
[TepeBesuTe TIepeK/IOUaTe/b peXkMMa paboThl TpaHchopMaTopa B rosioxkeHue K3.

[TnaBHo Bparjasi pyuky JIATPa, mobGeiitech TpOTeKaHUsI 10 T€PBUYHOM 0OMOTKe
TpaHCcopMaTopa TOKa, paBHOro Iy =30 MA. 3HaueHWe TOKa OIpefiesisieTCs T0
MYJIbTUMETPY A;.

3aHecuTe B TabMIly 3 3HaUeHHsl HarpsDKeHUsl ¥ TOKa TIepBUYHOM 0OMOTKH, a Tak e
TOK, ITPOTEKAOIIUM 110 BTOPUUHOW 0OMOTKE.

Tabsmuria 3.

U1, B 11, A IQ, A PK3, Bt ng%, %

BbiunicuTe MOIHOCThL TpaHcdopMaTtopa B pexkuMe K3 Pks , KOTopasi paBHa
MOII[HOCTH, UAYIIINX Ha HarpeB MeJHbIX 0OMOTOK P,

ks 1R 4% f (24)

Bbrunciivre HarpsbkeHre KOPOTKOTO 3aMbiKaHUsi B % 110 OTHOLIEHUIO K
HOMUWHa/IbHOMY HaTlpsDKeHUI0 TTIePBUYHOM 00MOTKM TpaHCc(opmaTopa.



U 9% U1

K3
H1 &—

100 25)

—Pexxum paboThHI MO HArpy3Kou
[TepeBeuiTe MepeK/rOUaTe /b PeskiMa paboThl TpaHchopMaTopa B ToJioykeHue 1.

Bpamass pyuky JIATPa pgobeiitech Ha TiepBHYHOM 0OOMOTKe TpaHchopMaropa
HOMHHAJILHOTO HarpsbKeHUsl. 3HaueHe HarpspkeHus1 (GUKCHUPYIOTCS T0 TIOKa3aHUsAM
MynbTUMeTpa B1.

3aHecuTe TOKa3aHUs MYJIbTUMETPOB B COOTBETCTBYIOL[HE STUEUKH TaOIMILIbI
4,

Tabuia 4.

N UI, B Il, Ils A UZ’ B IZ; A Pl, PZ: ’ % |cos 2
MA Bt Bt

ORI NP RIWIN=

f—
S

[ToBTOPUTb 3KCTIEPUMEHT W3MeHsisi Harpy3ky (pexkuMmbl pabotei N = 2-10).
3arto/IHUTe OCTaBIINeCS TUeHKHU TabuIb! 4.

[MToctpoiite rpaduku 3aBucumoctu KII/I TpaHcdopmaTopa OT aKTHBHOM MOIIIHOCTH
BTOpUuHOM 00MOTKM (  (P2)) M BHEIIHIO XapaKTepUCTHKY TpaHchopMaropa
(Ux(IL)). KITJ TpancdopMaTopa BEIYMCISIETCS 110 CaeAyroien Gopmyie:

) I Ry

P1 — DRy —Rem Ry (26)

KoHTpo/IbHEBIE BOIIPOCHI:

1. 3akoH ®apajesi. MarHUTHbIN TTOTOK.



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?

Kontposvpyemsbie komriereniuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
I1.1.-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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-
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KonTpompyemsie komnereHiuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; 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

Kontposvpyemsie komnerenyuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; 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.
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CylecTByeT CBsI3b MEXAY JeMCTBUTETLHOU TOMLMHOW H nccinenyemMoun
TIJIACTUHKH, K&XKYILlelCs TOMLIWHOW Y TI0Ka3aresieM TpesioM/IeHUs CTeKJIa.

Y CTaHOBUTB 3Ty CBSI3b MOXKHO M3 PaCCMOTPEHUs X0/la Tyuel OT TOUKU A yepe3
CTEKJ/ITHHYIO T1aCTUHKY. [Ipy 3TOM rpejiaraeTcsi, 4to rja3 HaXOAUTCS Ha TOU
HOPMaJiv K TJIOCKOCTU TJIACTUHKU, KOTOPasi MPOXOUT Uyepe3 TOUKYy A, U My4oK

nyueii AB cocTaBisieT C HOpMaJblo MaJbIi yron 4 .

¥Y3kui1 nyuok yuert AB rocre npenomsieHrst Ha FpaHulLie pasziesa ABYX Cpe[

BBIXOJUT W3 TJIACTUHKU B BO3/yX U COCTaBJISIET C HOPMAJIbIO U ee TTIOBEPXHOCTU

yroj % . 3TOT yros cBs3aH C yIJioM -4 uepe3 Moka3aTe/lb MPeJIOM/IEHUS N
sing _1

Tak: Sihe 22

HabrojaTesmo KaXKeTcsi, UTO pacCMaTpHBaeMbIH ITyJOK JTyUei UCXOIUT He U3

TOUYKHU A, a U3 TOUKU A;, IPUTIOJHATON Ha HEKOTOPYO BeICOTY AA;. PaccmaTtpuBast

TpeyroyibHuku ABC v A;BC, MOXXHO HarvcaTh, YTO

A _tgg
BC=H tgy . BC=htgs yuy 2 t9H

HpI/IHI/IMaH BO BHMMdHHKE, UTO YTJIbI 223 | MaJibl, MO>XHO OTHOILIeHHe TaHI'€HCOB

H
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3dMEHHWTb OTHOIIEHWEM CMHYCOB 3THX YIJIOB, T.€. ITIOJIYUUTb BbIDa>KEHHE! h .



TakuMm o6pa3oM, U3MepHUB TOIIMHY IIACTUHKHU U KaXKyIytocs TouHy (h= h,-
h;) MO>KHO HaliTK MoKa3aTe/b NPeIOM/IEHUs CTeK/Ia.

OnucaHue yCTAHOBKH BUPTYa/IbHOM 1a00paTOpPHOH padoThI.

OnpeAeAeHHE NOKA3UTEAS NPEAOMAEHHA OKCriepyMeHTa/bHast
np1 NOMOLUK MUKPOCKONA YCTaHOBKa

ripe/icTaB/ieHa Ha
pucyHke. B 1eBom
HIDKHEM YTy
Tipe/iCTaBJieHa MaHe/Ib
«T1apaMeTpoB
TM7IaCTUHBI», B KOTOPOM
MO>XHO MEHSITb
3HaueHue H u h. TIpaBee
HaXOAUTCS TlaHe b
BbIOOpa MaTepuasa
MIaCTUHKH, HaM
MMOHA00MTCST MaTepHall
TOJIBKO CTeKJI0. B
KpaliHeM JIEBOM YTy
HaXOZWTCSI OKOIIIKO TIOKa3bIBaroIliee TO. YTO OyJeT BUIHO B MUKPOCKOTI TPH
V3MeHeHVe MapaMeTPOB YCTAHOBKU. A UMEHHO KPaCHbIA U CUHUM KPeCT.

Marepmans!
NapameTpel YCTaHOBKM S TR

H= & . CARIAD

- | WM
s PYSHH
h=| 718 |7 mm _ CAMO3

LLTS

Vcrionb3ys Tipe/icTaB/IeHHYI0 YCTaHOBKY, JOCTUTAETCS 11e/Tb TI0CTaB/IeHHOM
nabopaTopHOU paboThI

I1naH BbINO/IHEeHUsA 3daldHUA:

1. ITepeiiauTe 1o cchliKe https://www.youtube.com/watch?v=wyi80afJXSY u
MIPOCMOTPUTE BU/IEOYPOK KOTOPBIN MOSICHUT, KAKUM 00pa3oM IPOBOUTCS
nabopaTtopHasi paboTa B peasibHbIX YC/IOBUSIX.

2. [Tepeiiaute no ccoiike http://mediadidaktika.ru/mod/page/view.php?id=393

1 BBITIO/THSINTE mocjie10BaTe/JIbHOCTDb ,Z[EﬁCTBI/Iﬁ OITMCaHHBIX HWXKe.

3amanue 1. OnpedeneHue nokazamess npeaoMAeHUs CMeKd.
1. 3anycTtute BUPTYya/lbHBIA CTEH.

2. BribepuTe MaTepuas CTeK/O.

3. 3azjaiiTe TOMIMHY CTeKISHHOM M1acTUHKU £7 B COOTBETCTBUM, C BAPUAHTOM
COBIA/IAIOIIEM C TIOC/Ie/IHeM [U(pPOM MO COUCKY PYIIbl, OH HAXOAUTCS B KOHLIE
JIOKyMEHTa.

4. OnpefenuTh KaXXyLyHCs TOJUHY h CTeK/ISIHHOM TIaCTUHKU. [lepemeltias

yKa3aresib > [0 TIOJTyueHUsI YeTKOTO CHETO KPeCTa B OKOIIIKe, 3aHECUTE
roka3saHue B Tabmiy 1 — 3to 6yzert h.



5. YcraHoBuTe Ha 10 MM BepXHUI MOKa3aTesb h, ¥ U3MeHsiiTe, epemelriast

yKasaTesb -* 10 TOsIB/IeHHs] YeTKOr'0 KpaCHOT'O KpecTa. 3aluIlrTe oKa3aHUs
vMHAUKartopa h,.

6. IloBTOpPHUTE OMBIT C APYTrMMU 3HaUeHUsSMU H.

Ne ri/nf MaTepuan H,vmm| h,mm |hy,mm | 2=%- 4 |n ne |An ¢,
MM %

1

2

3

4

5

TabmuHbIe 3HaUeHHST TTOKa3aTeIel TTPe/IOM/IEHHST HEKOTOPBIX TBEPABIX TeJl

Ne /1t Marepuan n

1 Py6uH 1,76

2 Anmas 2,42

3 Crekno 1,5

4 Ten 1,31

5 Cmopa 1,58

7. ChenaniTe BBIBO/,

KOHTpOJ’IbHBIE BOIIPOCHI:

1.

2.

Kak cBsi3aHbI 1OKa3aTe/ib MpejioMJIeHUs1 Cpeibl U CKOPOCTb PacClpOCTpaHeHus
CBeTa B Hel?

Hauepture x0[ yyeii B MUKPOCKOTIE.

Yrto Takoe abCOMOTHBINM MOKa3aTe/ b TIpe/ioMIeHHs cpebl? UTo oH
XapakKTepu3yeT, OT Yero OH 3aBUCHUT?

3aBUCHUT /i1 aOCOTIOTHBIM TIOKa3aTeslb BelljeCTBa OT TOr0, KAKUM CBETOM ero
obnyuaroT? Ec/i 3aBUCHUT TO Kak?

OO6mBsicHUTE [I7151 Uero HaZlo U3MepSTh HaTypaibHYIO BeJIMUMHY CTeK/Ia.

HauanbHbie AdHHBIE T10 BApUdHTaM K 3ddHUSM

['pymra H, mm
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Kontponupyemeble komrereniuu: OK 01-OK 05, OK 07.J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu ouieHku:

— OneHka «5» CTaBUTBLCS, €C/IM yUallUiCs BLIMOIHSAET PaboTy B TIOJTHOM 00BeMe C
cobmogeHrieM HeoOXOAMMOM  TOC/Ie/[0OBaTe/IbHOCTU TPOBEJIEHHUs] OIBITOB U
M3MepeHull;  CaMOCTOSITeJIbHOW  paljMOHa/IbHO  MOHTHUPYeT  HeoOXoAuMbie
o0opy/Zi0BaHue; BCe OMbIThI POBOJIUT B yCJIOBUSIX U PeKUMaX, 0becreunBaroimx
ToTyYeHre TIPaBUIbHBIX Pe3yJIbTaTOB U BBIBOZOB; COO/M0aeT TpeboBaHUS MPaBuI
6e30omacHOCTU TPYZia; B OTUYeTe MPABWIHHO M aKKYPAaTHO BBITIOJHSET BCe 3allvCH,
TaOJIUI[bI, PUCYHKH, UEpTeXU, TpadyKW, BLIUKMC/IEHHS; TPAaBUIBHO BBITIOTHSET
aHa/IU3 MOrPELHOCTEMN.

— OreHKa «4» CTaBUTCs, €C/IA BBITIOJIHEHBI TPeOOBaHUS K OLIEHKU «5», HO ObUIU
JIOMYIleHbl IBa-TPY HejoueTa, He Oosiee OfHOM HerpyOoOW OIIMOKKA U OJHOTO
HejloueTa.

— OueHKa «3» CTaBUTCS, ecid paboTa BBIMOJIHEHA HE TIOJHOCTBIO, HO 00beM
BBIITOJIHEHHON YaCTH TakKOB, TO3BOJISIET TIOJYUYWTH TPABWIbHbIE Pe3y/JbTaThl U
BBIBO/IBI: €CJTH B XO/Ie TIPOBE/IeHHsI OMbITa ¥ U3MEPEeHUH ObI/TN JOTYILeHbI OITUOKH.
— OrmeHka «2» CTaBUTCS, ec/M paboTa BBIMOHEHAa He TIOJHOCTBIO U 00beM
BBITTOJIHEHHON YacTH paboT He MO3BOJIAT CZesaTh MPaBUIbLHBIX BBIBOJIOB: €CJIH,
OTIbITHI, U3MEPEeHUs], BEIUKCIeHNs], Ha0JIi0[eHHs TIPOM3BOAMINCH HEIPaBU/IBHO.

Tema 5.2. Bo/1IHOBOe CBOMCTBO CBeTa

Y crabiit onipoc (YO)



. UTo Ha3bIBalOT uHTepdepeHivel cBeTa?

. Kakuie BOJIHbI Ha3bIBalOT KOr€PeHTHbIMU ?

. ChopmynupyiiTe yci0BMe MaKCUMyMOB U MUHUMYMOB UHTepP(epeHI1H.
. UTO Takoe ONTUYeCKUW U TeOMeTPUUYeCKUM MyTh CBeTa?

. Kak 00bsSICHUTB 1[BeTa TOHKUX TJIEHOK?

. UTo Takoe MpoCBeT/IeHHasi ONTHKA?

. UTo Ha3bIBalOT AUdpaKiiven cBeta?

. [Ipy Kakux yc/oBUsIX OHa Hab/Ir01aeTCs?

. O6bsicHUTe AUPPAKLIUIO Ha OHOM I1e/H.

. ChopmynupyiiTe ycioBure TJIaBHbIX MaKCUMYMOB TIpU JA(PaKLUKU Ha peLleTKe.
. UTo MOHMMAIOT MO0/, pa3pelariiei CtoCOOHOCTHIO AUPPAKIIMOHHON PelleTKN?
. Kakoli cBeT Ha3biBatOT ectecTBeHHbIM? [10/15ipH30BaHHbBIM?

. Chopmynupyiite 3akoH bprocTepa.

. Kakue crioco6s1 1ostyueHust TIo/ISpU30BaHHOTO CBETa BaM U3BECTHBI?

. UTO Ha3bIBalOT AUCTIEPCUEN CBeTa?

. Uto Takoe criekTp?

. Kakue cyl11leCTBYIOT TMHUHU CITIEKTPOB U3/TyYeHUs ?

. Kakue BeljecTBa /1atOT CIIJIOLIHOM CITEKTP?

. Kakue BeljecTBa fjatoT IMHENYATHIM, M010CAThINA CIIEKTPHI?

. Pacckakute 06 ynbTpadr0/1eTOBOM H3/TyUueHUH U ero CBOMCTBAX.

. PacckakuTe 06 nH(ppakpacHOM H3/TyueHUH U ero CBOMCTBAX.

. UTOo Ha3bIBaIOT CIIeKTpabHbIM aHa/IU30M?

. Urto Takoe dhpayHrodepoBbl TMHUM?

. KakoBBI Nprpo/ia ¥ CBOMCTBA PEHTT€HOBCKHUX JTyUen?
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KonTpompyemsie komnereniuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu oueHku:

OTMeTKa «5»

TI0JTHO PaCKPbITO COJlepyKaHue MaTepuasa

YeTKO U MPaBWIBHO JaHbl OTpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHH, BEPHO
WICI10J/Ib30BaHbl HAyUYHbIe TePMUHBI

JUTsI J0Ka3aTeIbCTBA MCII0/Ib30BaHbl pa3/IMuHble YMeHUs, BBIBOZIbI U3 HaOJTIOeHUH,
OIILITOB

OTBET CaMOCTOSITe/TbHBIN, NCIT0/Ib30BaHbl paHee TIPUOOpeTeHHbIe 3HAHUSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE COJiepKaHue MaTepuara

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpeZie/IeHus TIOHATUM U UCT0/Ib30BaHbl HAyYHbIe
T€PMUHBI.

OTBET CaMOCTOSITe/IbHbIMN



oripeie/ieHUs] TIOHSATHI HeIlo/IHbIe, TOMyIlleHbl He3HauuTe TbHbie HapyIIeHu s
TI0C/IeIoBaTeTbHOCTH U3/I0XKeHUs], HeOOIbIlie HeTOUYHOCTH TIPY HUCTI0/Tb30BaHUH
HayUYHBIX TEDMHUHOB WK B BBIBOZIAX U 0000ITIeHUSIX

TIpaBU/IbHbIE U UETKHEe OTBEThI Ha BOIIPOCHI YTOUHSIIOII[ET0 XapakTepa (TO3ULIUs
TTIOHMMAFOIIUH)

OtMeTKa «3»

YCBOEHO OCHOBHOE COjlep)KaHre yueOHOTro MaTepuasa, HO U3/I0KeHO
(dparmMeHTapHO, He BCerja Mocjae0BaTeIbHO

onpe/ie/ieHUs OHSITUN HEeJJOCTaTOYHO UeTKHe

He UCI0/Ib30BaHbl B KaUeCTBe J0Ka3aTebCTBa BHIBO/ILI U 0000111eHNs 13
HabJTI0/IeHNH, JOTTYIIeHbI OIITMOKY TIPU UX U3/I0KEeHUH

JOTTyIIleHbI OIMOKY ¥ HETOUYHOCTH B MCTIO/Tb30BaHWM HAYYHON TePMUHOJIOTHH,
orpejie/ieHe MOHITUM

TpaBUIbHbIE U YeTKHE OTBEThI Ha BOMPOCHI HABO/ISAILIET0 U KOHKPETU3HUPYIOLLero
xapakTepa (10o3ULUsi KpUTHUK)

OtmeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JlaHbl OTBEThI Ha BONIPOChI HABO/SLLIET0 U KOHKPEeTU3UPYIOLL[ero Xapakrepa
JOMyIIeHbI TPyOble OIMOKY B OMpe/je/IeHUH TIOHSTUM, TIPU UCTI0/Ib30BaHUH
TePMHUHOJIOTHH.

3agaHus /1A caMoOCToATe/TbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/IAJ0B, COOOIIEHU)

WHuTepdepenus ceTa.

KorepeHTHOCTb CBETOBBIX JTyUeH.
WHTepdepeH1Us B TOHKMX MJIEHKaX.

Konbija HetoToHa.

Vcrionb3oBaHve MHTEP(EPEHLIMM B HAYKe U TEXHUKE.
HNudpakuys cBeTa.

HNudpakuys Ha e B Mapasiie/ibHbIX JTydax.
HNudpakivoHHas pelieTka.

. TlousTHE O TONOrpadum.

10 [Tonsipy3anus onepeyHbIX BOJH.
11.TTongpusarus ceera.

12./1BoliHOe TyuenpesioMIeHHe.

13.ITonssporpl.

14. Jucniepcus cserta.

15.Bupl u3nyuyeHui.

16.Buppl CrieKTpoB.

17.CriexTpsl UCITy CKaHUS.

LCONO A WN =



18.CrieKkTpslI MOTJIOLLeHUS.

19.CnekTpanbHbIM aHaU3.

20.Y nbTpadroieToBOe U3TyueHue.
21.VladpakpacHoe r3nydyeHHe.

22.PeHTreHoBCKMe ayud. VX ipupo/ia u CBOUCTRBA.
23.11Ikana 5/1eKTpOMarHUTHBIX U3/TyUYeHHUH.

KonTpompyemsie komnereHuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKu:

OtMeTKa «5»

TIOJTHO PacCKpbITO COZlepyKaHue MaTepuasna

YEeTKO Y TPaBWIbHO [JaHbl OTIpPe/ieJIeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BEPHO
WCI10/Ib30BaHbl HAYYHbIE TEPMUHBI

QU1 0Ka3aTeIbCTBA MCI0/Ib30BaHbl pa3/iMuHble YMeHUsl, BIBOAbI U3 HabOJTI0jeHUi,
OMBITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbI paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>kKaHre MaTepuasa

B OCHOBHOM MPaBW/IbHO [IaHbI OTMpeiesieHus] MOHSTAU U UCII0/Ib30BaHbl HAyUHbIE
TePMUHBI.

OTBET CaMOCTOSITe/TbHBIN

orpe/ie/ieHUs TOHSTHUN HeTOJ/THbIe, I0MYIeHbl He3HAUUTe/IbHbIe HapyIleHH s
TI0C/IeJOBaTeTbHOCTU 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
TTOHVMMAFOIIUHI)

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHre YueOHOro MaTepHasa, HO U3J/I0’KeHO
(dbparmMeHTapHO, He BCerjja Moc/jieoBaTeIbHO

onpejie/ieHUs IOHSATUM HeJOCTaTOYHO YeTKHe

He WCIT0/Tb30BaHbl B KAUeCTBe /0Ka3aTebCTBA BHIBO/ILI M 00001IIeHNS 13
HaOJTI0/IeHUH, OTTYIIeHbI OIITMOKH TTPU UX U3/I0KEeHUH

JOMYITeHbI OIITMOKH ¥ HETOUHOCTH B MCI0/Ib30BaHUM HAYUYHOW TEPMUHOJIOTUH,
onpeziesieHde MOHSATUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOMPOCHI HABOSAILIETO M KOHKPETU3HUPYIOLLEero
xapakTtepa (Mo3ULUsI KPUTHK)

OT™meTKa «2»
OCHOBHOe cojiepykaHue yueOHOro MaTepuasia He pacKpbITO
He JIaHbl OTBETHI HAa BOMPOCHI HABOZSILIEr0 U KOHKPETU3UPYIOLLEro XapakKTepa



JOTTyIIleHbI TPyObie OLIMOKY B OTIpe/ie/IeHUH TTOHSATHH, TIPU UCITO/Ib30BaHUU
TePMHUHOJIOTHU.

JIaGopaTopHBbIe paboThI

HHCTpYKIHOHHAs KapTa K jlabopaTopHoii padote Ne 14

Tema 3aHATHUA: U3MEPeHUe [IJTUHBI CBETOBOW BOJTHBI C MMOMOILBIO AU PaKLIMOHHOU
PEeLLeTKH.

Ilenb 3aHATHUA: U3MEPUTD [I/TMHY CBETOBOM BOJIHBI C MOMOILIbIO AUGPaKLIMOHHOU
pelLLeTKH.

Ilepesy Haya/ioM 3aHATHA HeO0XOJAUMMO 3HATh: UTO TaKoe [/IMHa CBETOBOM
BOJIHBI, OTIpe/iesieHre AN(PPaKIIMOHHON PelleTKA U IPUHIIUTI ee JIeHCTBHSI.

IToc/ie OKOHUAHUSA 3aHATHS HE00X0JUMO yMeTb: OMpe/iesisATh AJUHY CBETOBOM
BOJTHBI C TIOMOLL[bIO TU(PAKLIMOHHOM PELLeTKH.

OOopyaoBaHue: KoMIbioTep, VIHTepHET, MHCTPYKI[MOHHAS KapTa.

Copepixanue u Teopus.

HOudpakipoHHasi pelieTka mpejcTaB/seT co00M COBOKYITHOCTb OOJBIIOTO UMca
OUeHb  y3KUX Mapa/yleibHbIX  Lesied,  pasfie/leHHbIX  Henpo3payHbIMU
npoMexxyTkamu. OOIas I[IMpUHA 1eld UM HeMpo3payHOro TPOMEeXKyTKa
Ha3blBaeTCs MepuoJoM pelueTkd. Hampumep, ecin Ha AUQPPAKLMOHHOW pelleTKe
umeetcs: 100 mTpuxoB Ha 1 MM, TO mepHof AudpakimonHoi perretku @ =0,01
MM.

Ha pucyHKe Tipe/icTaB/ieHa CxeMa Xo/ia Jiydyei uepe3 peietky. JIyuu, Mpoxosiiue
yepe3 peIIeTKy TepreHAUKY/IIpHO ee TUIOCKOCTH, TMOMaJaloT B 3paudok
HaOmozarennss 1 00pa3yloT Ha ceTyaTKe I1a3a 0ObIYHOe M300pa’keHHe HMCTOUHHKA
ceera. Jlyuu, orubaroiiye Kpasi Iieseil pelleTKM HMeIT HEeKOTOPYI0 DPa3HOCTb
X0/1a, 3aBUCSIIYIO0 OT yriaa % . Eciu 3Ta pa3HOCTb MpOIOpIMoHanbHa A& | rjue &
- LIeJIoe YKC/I0, TO KaKZast Takas rapa Jiyueii oOpa3yeT Ha ceTyaTke M300pakeHue
HCTOYHMKA, [IBET KOTOPOTO OIpe/Ie/IsieTCsl COOTBETCTBYIOIEH JI/TMHOM BOJTHBI A .

C MOTpsT CKBO3b pelIeTKy Ha HWCTOYHMK
CBeTa, Habmozare/n, KpoMme 3TOr0
HMCTOYHUKA, BUJIUT pacriosio’KeHHbIe
CUMMETPUYHO TI0 00e CTOPOHbI OT HETo
nvdpaki[MoOHHbIe CTIeKTphl. bivkatiiias mapa
criekTpoB  (1-r0  mopsiika) COOTBETCTBYET
pa3HOCTM  XOJa Jyueid, paBHOU A Jyis
COOTBETCTBYHOIIEro ToHa. bosee ypaneHHas

2




Tapa CIIeKTPOB (2-T0 IOpsiZiKa) COOTBETCTBYeT Pa3HOCTU X0/ia JIy4Yel paBHOH 2M u
T.J.

BHemHui B/ YCTAaHOBKH, [/l OTIPe/ie/IeHusT [I/TMHBI CBETOBOM BOJIHBI M300pakeH
Ha puc. 2.

Ha onTuueckoli ckaMmbe MOYKeT Tepe/iIBUraThCst
P  TUlaCTMHa, B KOTOPOW TMpope3aHa  Iieflb

npsiMo/iMHeliHOW  ¢dopmbel.  Tlog  1iesbro

yKperieHa 1IKana ¢ jeneHusimd.  llenb
OCBEILIAeTCsI  3/IeKTPUUYECKOM  JIAaMITIOYKOW, MeXAYy JIAaMIIOYKOW W 1eJIbI0
BCTaB/IIeTCSI MOHOXPOMAaTUUeCKUi CBeTOPWIbTP. B /pyromM KoHile ONMTHYecKOou
CKaMbU yKperjieH jep)kaTejib P, B KOTOpBIM BCTaB/sieTCs AUQPPaKI[MOHHAs
peietka. EciM cMOTpeTh Ha OCBeLeHHYO MOHOXPOMAaTUUeCKHMM CBETOM Liefb
yepe3s udpaKIMOHHYIO pemetky, To kKpome memi A£mo 6Gokam BuAHBI
CUMMeTpPHUHbIe n300pakeHus ee. Kaxkgoe 00KoBoe Audpaki[MoHHOe H300paykeHue

CMeILleHO B CTOPOHY Ha BeJTMUHHY B =B =5

Ha puc.2 u3obpakeHbl jyun, o6pa3syroliue n300pakeHHbIe 11[e/IH, OUeBU/HO:

Tak kak yron %
A S B S fZ.Zz Marl, TO ZoP
MOYKHO C
I B | 1y | | /TOCTaTOYHOU
4 3 2 1 0 1 2 3 4creneHsio
TOYHOCTH
U A, 3aMeHUTb SiTxp

Sing = S
T.C. R
CpaBHHBasl II0C/eHee BBIPAKEHWE C YC/IOBHEM TIJIaBHOIO Au(PaKIMOHHOIO
MaKCUMyMa dSine =4 rjoj1yyaemM pacueTHYIO (GOpMyJIy:

—5a

S
Rk



OnpegeneHWe ANWHLI CEETOBOW BOMNHLI O nucanue
C NOMOLLIO AN PaKLMOHHON PELUETKH YCTaHOBKH

BUPTya/IbHOU

LLH nabopaTopHoi

padoThI.
130 ) lf"il* A
d=10"u

= cnekTp
KPacHBLIA

opaHKebkin

=

ronyGon
CHHMWRA
PHOAETOBBIM

FaccroaHuWe ot peLleTki
AQ IKDOHO

R=| a0 =l em

OKCcrepyMeHTa/lbHasl yCTaHOBKA Tpe/iCTaB/ieHa Ha PUCYHKe. B kpaliHeM HKHEM
TIPAaBOM YTJIy TIaHeJIb «CTIeKTP», MOXXHO BbIOHMpaTh CBeTO(MUIBTP OT KPaCHOTO 70
¢duronetoBoro.

BHI/I3y C/IeBa PACIIOJ/IOXKEHA ITdHEJIb «PdCCTOAHKUE OT PEIIETKU O0 3KPpdHA»,
KOTOPYHO eC/IM MEHATH MEHAETCA PACITIOJ/IO’KEHHME PDEIIETKY B OKHE BHBIIIE CIIpdBA.
OKHO NOKa3bIBaeT KaK MEHSeTCs PacCI1ojIoXKeHue JINHEeNKHU Ipyu ABUKE€HHUH
OTHOCHTEJ/IbHO pEIIeTKH.

I1naH BbINO/THEeHUSA 3d/ldHHUA:

1. Iepeligute no ccbuike https:/www.youtube.com/watch?v=VPEO9is9f d0 u
TIPOCMOTPUTE BU/IE0YPOK KOTOPBIH TIOSICHUT, KAKUM 00pa30M TIPOBO/IUTCS
naboparopHast paboTa B peajibHbIX YC/IOBHSIX.

2. IMepeiiaute no cchinke http://mediadidaktika.ru/mod/page/view.php?id=397

Y BBITIOJTHSIMTE MOC/Ie/I0BaTe/IbHOCTh JeMCTBUN OMMCAHHBIX HIDKE.

3amanue 1. I3MepeHue [I/TMHBI CBETOBOM BOJIHBI C TIOMOIIIBIO JU(PPaKIMOHHON
peLlIeTKHU.

1. 3anycTUTh BUPTYya/bHBIN CTEH/,

2. TTomMecTuTe 1IKany Ha paccrosinve 4% ot qudpakLMOHHOM perneTky. Bosbmure
T110C/IeloBaTe/IbHO 3HaueHus R, B COOTBETCTBUY, C BAPUAHTOM COBNA/AroLeM C
nocieAHeu Udpoy 1o CIUCKY TPYNIbl, OH HAXOAUTCS B KOHIIE JOKYMEHTAa,

3. Beibepute cBeTOGMIBLTP HaUKHAas C KPAaCHOTO, U TI0 1IIKajie 1UTKa,
paccMaTpUBaeMOM uepe3 pellieTKy, Onpee/uTe pacCTOsSIHKE OT Le/H /10
Ha0J/TI0JaeMoM TMHUK 1-ro ropsiaka (paccTosiHue S ).

4. Pe3ynbTaThl U3MepeHUi 3aHecuTe B Tabmmiry 1.

5. Te ke u3mMepeHus1 IpoBeWTe 7151 IyUer Apyroro lBeTa.



Sa
o A=— o
6. OnpesenuTe AJUHY CBETOBOM BOJIHbI /24 JIJIs1 BCEX IBETOB JIyuell ¥ 3aHeCUTe
B TaOJTHITY.

ITopsimok PaccrosiHue OT pelieTku [0 Paccrosinue ot [nvHa cBeTOBOM
K rpopesu BOJIHBI
TTAHUAK IIKaJIbI , M pop >
ILIKa/IbI 10 IMHUKA S A ,107 M
CrieKTpa N
, 107 Mm
Ve

KOl X|3|T|C|D|K|O|X|3|T'|C|D

CpenHee 3HaueHue

JAJIMHBI BOJIHBI

7. ChenaviTe BbIBO/,.

KoHTpo/iIbHBIE BOIIPOCHI.
1. Kakue BOJIHbI HAa3bIBAIOTCA KOrepeHTHbIMU?

2. Uro Ha3biBaeTcsi Audpakiueii cBeta? OOBSCHUTE 3TO sIB/IEHHE.

3. KakoB nopsioK ciefoBaHUs 1IBETOB B AUGPAKIMOHHBIX crieKTpax? KakoBa
OKpacKa HYJIeBOro MakCumMyma-?

4. Yem oTmyaroTcsl AU(paKLMOHHbIE KADTUHBI TIPU OCBELLIEHUU PeIleTKH
MOHOXPOMaTUUECKUM CBeTOM U 6e/ibiM cBeToM? OOBSCHUTE 3TH SIB/I€HUS.

5. Uto Takoe uHTepdepeHLIys CBeTa? YUuacTBYeT JIU 3TO siBJieHUe MpU
obpa3zoBaHUM AUPPaKLMOHHOTO CIIEKTPa Ha LeJid UK pellieTKe?

6. Kak onpeiesiuTh [J/IMHY CBETOBOM BOJIHBI C MOMOILBIO AU(DPAKI[MOHHON
pereTku?

HauanbHbie AdHHBIe I10 BApUdHTaM K 3dJdHUSAM

['pynma R, cm
1 50
2 55

3 60




65
70
75
70
80
85

O O 3| o v &~

KonTpompyemsbie komriereniuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepun oLeHKH:

— O11leHKa «5» CTaBUThCS, €C/IM YUall[uiCcs BBITIOMHSIET paboTy B MOTHOM o00Bbeme C
cobntoieHeM HeoOXOAWMOM  T0C/Ie[JOBaTe/IbHOCTHA TPOBE/IeHHsI OIBbITOB U
W3MepeHU;  CaMOCTOSITe/IbHOM  palldOHa/JIbHO ~ MOHTHUpDYeT  HeoOXOAUMbIe
o0opy/iloBaHue; BCe OTBITHI IPOBOAUT B YCJIOBUSX U Pe)KUMaX, 00ecrieurBaroLnx
ToJTyueHure TIPaBUWIbHBIX Pe3y/IbTaTOB U BBIBOZIOB; COO/MIO/IaeT TpeOOBaHUS TIPaBU/T
6e301acHOCTU TPy/la; B OTYeTe MPaBUIbHO U aKKypaTHO BBITIO/HSET BCe 3allUCH,
Tab/UI[Bl, PUCYHKH, YepTeXKU, TpadvKW, BLIYMC/IEHWS; TPAaBUIBHO BBITIO/HSET
aHa/iu3 MOrPeIIHOCTeM.

— OreHKa «4» CTaBUTCS, €C/TA BBITIOJIHEHBI TPeOOBaHUS K OIIeHKH «5», HO ObLITH
JIOTTyIIleHbl /IBa-TPH HejoueTa, He Oosee ofHOW Herpy0boi OLIMOKH W OJHOTO
HezjoyerTa.

— OueHka «3» CTaBUTCsA, ecad paboTa BBIMOJHEHAa He TOJIHOCTbIO, HO 00bemM
BBLITIOJTHEHHOM 4YacTH TAdKOB, IIO3BOJIAET IIOJIYUHUTH IIDABUJ/IbHBIE De3yJ/IbTAThI U
BBIBO/IbI: €C/TU B XO/Ie TIPOBe/IeHUsI OTbITa ¥ U3MepeHU ObI/TM JOMyIeHbl OLINOKY.
— OreHka «2» CTaBUTCS, eciu paboTa BBIMOJHEHAa He TIOJHOCTBI0O U 00beM
BBITIOJTHEHHON YacTh paboT He TI03BOJIAT CJesiaTh TMPaBU/IbHBIX BBIBOZOB: €C/IH,
OTIbITHI, U3MePEeHUs], BEIUKC/IeHNs], Ha0/Ir0[eHus TIPOM3BOAWINCH HEIPaBU/TBHO.

JIabopaTopHbIe padoThI

JlaboparopHasi pabora Ne 15

Ilesb pabdoThI: C MOMOIIBI0 HEO6X0AUMOTO 000pyJ0BaHUsS HAOIOAATH CIIIOITHOM
CIeKTP, HEOHOBBI, TeIMEBbIN WU BOAOPOAHBIN.

OOopyaoBaHuUe: TIPOEKIIMOHHBIN arrapaT, ClieKTpaibHble TPYOKHU C BOZOPOZOM,
HEOHOM WJIY TeJTHEM, BbICOKOBOJIbTHBIN UH/AYKTOP, UCTOUHHUK MTUTAHUSI.



XOA PABOTHI:

YcTtpoWcTBO ABYXTPYOHOro
cnekKTpockona

1. Oxvaap.

b3

. 3purensnas Tpyda.

3. O0OBeKTIB.

I

[1pmama.

T

. Konnnmartop.

6. lllens.

-]

- MngposmeTpHUIecKInii BITHT.

YKkpenum cnexkTpockon B WTaTuee Takum 06pasom, YToGk! Wenb ero Konnmmaropa Geina
pacnonomeHa BepTUKaNkHO. Mepeq Wenk Ha PACCTOAHWM HECKONBKWX CAHTUMETPOR
YCTAHORWUM 3M1EKTPUUECKYI0 NAMNOUKY Ha NOACTABKE TaK, UTOGLI €€ HUTL HAKANWBAHUA
GblUNa HA BLICOTE WENW, U NOAKMIOUMM NaMNy Yepes PEOCTAT K UCTOUHWUKY TOKA.

Mocne aToro BK/IKOYMM Namny 1 Npu NONHOM Hakane HaGnwgaem cnIowWHOR cnekTp
WINYYEHUA HUTH.

3apucyem LBETHLIMK KapaHAalamMmiu KapTUHY CNeKTpa, HaGnio4aeMoro Hami.

‘ &0 Goo L2 SR
L] L] L 1

HanpaewWM KoNNMMaTop CNEKTPOCKONA Ha CEETAWYICA NIOMUHECLLE
BUCALLYIO HA NOTONKe. PACCMOTPUM ee CNexkTp 1 3apucyem ero B Te
D‘I'II-I'II.I.IEM, HeM CNeKkTp J'IIGMHHECL[EHTHD!FI namMnel oTNW4aeTCA OT CNE
namnel HAaKanMeaHus,




Mbi BUAWM OCHOBHbIE LiBETa NOMYYEHHOro CNMOLWHOro cnekTpa B
cnegyowem nopsagee: (hMoneToBblid, CHHWA, ronyGoil, 3eneHbIid, MenTeii,
OpaHKeBbIW, KPacHbIA.

JaHHbIA CNeKTp HenpepbiBeH. 3TO 03Ha4YaeT, YTO B CNeKTpe
npeacTaBneHbl BOMHbLI BCEX ANTNH.

Takum o6Gpas3om, Mbl BLIACHWN K, YTO HarpeToe 0 BbICOKOW
Temneparypbl BeWecTs0, Haxo4swWweecs B TBEPAOM COCTOAHUMN, AAET
CNNOWHOW CNeKkTp

‘ 400 500 600 ?L‘III:I
1 ]

L

MepenpeMm K paccMOTPEHMIO CNEKTPOB Pa3NIM4YHbIX ra3oe. lna
3Toro BCTaBMM TPYDKY ¢ uccnenyeMbiM ra3oM B A epxarenb
npubopa ana 3a>KMUraHMA cneKTpanbHbiX TPYBOK M nogKnw4YuM
npnﬁop K MICTOYMHHWUKY HanpAXeHHWA.

Cnexmp eodopoda: huoneToBkli, ronyBoid, 3enexsiil, opaHHes bIi.

HawBonee apkoil ABNAETCA OpaHMeBan NUHWA CNekTpa.

400 450 500 550 600 700

Cnexkmp 2enusa: ronyGoi, 3eneHbid, ¥enThii, KpacHbI,
HauBonee ApKoii ABNAETCA MENTAA NUHWA.

400 450 500 550 600 700




KPHIITOH

Mbl BUAMM MHOXECTBO LBETHbIX /IMHUIA, pasfeneHHbIX
IUMPOKUMU TEMHBLIMM NosIocamu.

Hannune nuHeyaToro cnekTpa o3Hayaert, YTo
BeLLECTBO U3/TlyyaeT CBeT TO/IbKO BMNOJIHe
onpejenieHHON A/IMHBI BOJHbI.

OcHOBbIBasiCb Ha HaWeM OnbIiTe, Mbl MOXeM caenartb
BbIBOJ, HUTO IMHeYaTbIe CNeKTPbl 4aloT Bce BellecTBa
B ra3oobpasHom aToMapHOM COCTOSHUU. B aTOM
cnydyae cBeT U3/lyyaloT aTOMbl, KOTOPble NPaKTU4YeCcKu
He B3auMofgelcTBYIOT APYr C APYIOM.

N3onupoBaHHbIE aTOMbI U3/Ty4aloT CTPOro
onpeaeneHHble ANTWHbI BOJH.



HenpepbiBHBIA
CNEeKTP W3NYYeHHA
60-BaTHOW NaMnkl
HAKanNMBaHMA
(eEepxy) 1
NOAOCATLIA CNEexKTp
H3Nny4YeHuA l1-BaTHOR
KOMNAKTHOMW
NOMHUHECWWEHTHOW
naMnel (BHW3Y)
Dewepan

aveprocbeperawwa
A NnWOMHHECU2HTHaA
naMmna

CnexkTp
CBETOOMWOOHOW
naMmnel NOYTH
CNAOLWHOMW, XOTA 8CTh
Hebonewol npoean

Koutponupyemeblie komriereHiuu: OK 01-OK 05, OK 07.J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu ouieHku:

— OneHka «5» CTaBUTBHCS, €C/IM yUallUNCs BLIMOHSAET pPaboTy B TIOJTHOM 00BeMe C
cobmogeHrieM He0oOXOAMMOM TI0C/Ie/[0OBaTe/IbHOCTU TPOBEJIEHHUs] OIBITOB U
WU3MEPeHUH;  CaMOCTOSITe/IbHOW  paljMOHa/IbLHO  MOHTHUPYET  HeoOXOAuMbIe
o0opy/loBaHKe; BCe OTBITHI IPOBOAUT B YCJIOBUSX M Pe)KUMaX, 00ecTieurBaroIrxX
ToJTyueHure TIPaBUWIbLHBIX Pe3y/IbTaTOB U BBIBOZIOB; COO/MOaeT TpeOOBaHUS TIPaBU
6e301acHOCTU TPY/la; B OTUYeTe MPaBUIBHO W aKKypaTHO BBITIOHSET BCe 3allUCH,
TaOJIUI[BI, PUCYHKH, UepTeXXU, TpadyKW, BLIUKMC/IEHHS; TPAaBUIBHO BBITIOHSIET
aHaJIN3 MOTPEIHOCTEH.

— OreHKa «4» CTaBUTCS, €C/IA BBITIOJIHEHBI TPeOOBaHUS K OIIEHKH «5», HO OBbLTH
JIOMYIleHbl /IBa-TPYU HejoueTa, He Oosiee OfHOM Herpy0Ooi OIMOKKA U OZHOTO
He/loueTa.

— OueHKa «3» CTaBUTCS, ecid paboTa BBIMOJIHEHA HE TIOJHOCTBIO, HO 00beM
BBIITOJIHEHHON YaCTH TaKOB, TO3BOJISIET TIOYUYWTH TPABWIbHbIE pe3y/bTaThl U
BBIBO/IbI: €C/TH B XO/Ie TIPOBe/IeHUsI OTbITa ¥ M3MepeHU ObL/TH JOMYIeHbl OLINOKH.
— OreHKa «2» CTaBUTCS, eCM paboTa BBIMTOJIHEHA HE TIOMHOCTBIO U 00BeM
BBITIOJTHEHHON YacTu paboT He TI03BOJIAT CJe/iaTh TPaBU/IbHBIX BBIBOZIOB: €C/IH,
OTTbITHI, U3MEPEeHUs], BEIUKC/IeHNs], Ha0/Ir0IeHHUsT TIPOM3BOAWINCH HETIPaBU/THHO.

Tema 5.3. CnierjpasibHasi TeOpUs 0THOCUTE/IHLHOCTH



Y cTHbM onipoc (YO)

. ChopmynupyiiTe 3akoH bproctepa.

. Kakwue crioco6nI 1o/TyueHust TI0/ISPU30BAaHHOTO CBETA BaM U3BECTHBI?

. UTO Ha3bIBalOT AUCTIEPCUEN CBeTa?

. Uto Takoe criekTp?

. Kakue cyl1leCTBYIOT TMHUH CITIEKTPOB U3/TyYeHUsI?

. Kakue BeljecTBa /1atOT CIIJIOLIHOM CIIEKTP?

. Kakue BemjecTBa fjat0T IMHEWUATBIU, M0JI0CATBIN CIIEKTPHI?

. PacckaxkuTe 00 ynbTpadri0/ieTOBOM H3/TyUueHUH U ero CBOMCTBAX.
. PacckakuTe 06 nH(ppakpacHOM H3/TyueHUH U ero CBOMCTBAX.

10. UTo Ha3bIBarOT CIIEKTPA/IbHbIM aHA/IM30M?

11. Yrto Takoe dpayHrodepoBbl TUMHUM?

12. KakoBbI IpUpoOZia U CBOMCTBA PEHTT€HOBCKUX JTyUen?

LooNOYULE, WN =

Koutponupyemsie komnereHrmu: OK 01-OK 05, OK 07;J/1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu oueHKuU:

OTMeTKa «5»

TIOJTHO PaCKPBITO COJIepyKaHue MaTepuasa

YeTKO W MPaBUWIBHO J@aHbl OTIpe/ie/IeHUs1 U PaCKPBITO COJlepyKaHue TTIOHSITHI, BEPHO
WICI10J/Ib30BaHbl HAYUYHbIE TePMUHBI

IUTsT JOKa3aTe/IbCTBA HMCII0/Ib30BaHbl pa3/IMuHble YMEHUs, BBIBOZIBI U3 HaOJTIOJeHUH,
OIThITOB

OTBET CaMOCTOSITeTbHBIN, NCII0/Ib30BaHbI paHee TIPUOOpeTeHHbIe 3HAHMSI.

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/iepKaHue MaTepuasna

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpe/ie/IeHus TIOHATUM U UCTI0/Ib30BaHbl HAyUHbIe
TePMUHBI.

OTBET CaMOCTOSITe/IbHbIMN

onpe/ie/ieHUs TOHSTUN HEMOJ/THbIe, TOMYyILeHbl He3HAUUTe/IbHbIe HapYILIeHUs
T110C/Ie/JOBaTeTbHOCTU U3/10KeHUSs], HeOO/IbIIIe HETOUHOCTHU TIPH UCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BBIBO/IaX M 000011[eHHsIX

TpaBU/IbHbIE U YeTKHE OTBEThI Ha BOMPOCHI yTOUHSIOI[Ero XapakTepa (Io3ULus
TTOHUMAFOIIUH )

OtmeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHue yueOHOro MaTepuasa, HO U3/I0’KeHO
(dparmeHTapHO, He BCerja Mocae0BaTeIbHO

ornpe/ie/ieHUs IOHSITHUN HeJJOCTaTOYHO UeTKHe

He MCTI0/Ib30BaHbI B KAUECTBE /I0Ka3aTeIbCTBA BLIBO/IbI M 000011[eHNs 13
HabJTI0/IeHNH, JOTTYIIeHbI OIITMOKY TTPU UX U3/I0KEeHUH



JOTTyIIeHbI OIMOKY ¥ HETOYHOCTH B MCTIO/Tb30BaHWM HAYYHON TePMHUHOJIOTHH,
onpejiesieHHe MOHITUM

TIpaBU/IbHbIE U UeTKHe OTBEThI Ha BOIIPOCHI HABO/SIIEr0 U KOHKPETU3HPYIOIIEero
xapakTepa (10o3ULUsi KpUTHUK)

OtmeTKa «2»

OCHOBHOE cojiepykaHHe yueOHOro MaTepuasia He pacKphITO

He JlJaHbl OTBEThI HAa BONPOCHI HABOSLLIET0 U KOHKPeTU3UPYIOLL[ero Xapakrepa
JOMyITeHbI TPyOble OIMOKY B OMpe/ie/IeHUH TIOHSTUM, TIPU UCTI0/Ib30BaHUU
TePMUHOJIOTUH.

TectupoBanmue (T)
I Bapuanr.

1. Uto Takoe cBet?
a) 3TO U3TyueHre, paclpoCTpaHsoIIieecs OT MHObIX HAarPeThIX Te;
6) 3TO U3NyueHUe, BOCTIPUHMMaeMoe I1a30M, T.e. BUAUMOe U3TyueHue.

2. B ueM cOCTOMUT 3HaueHHe CBeTa B HAllleW KU3HU?

a) MoJ, IeMCTBMEM CBeTa U Telljla Ha 3eMJie BO3HUKIIA )KU3Hb;

0) cBeT — Cpe/iCTBO BUIEHMS;

B) CBeT — Ba’KHellllee CPe/ICTBO ITO3HAHUS TIPUPO/bI;

I') CBeT — aKTUBHBIM YUaCTHUK Pa3/MUHbIX (PU3UUECKUX SIBJIEHUN;
1) [esiTeNIbHOCTh YesioBeKa 3aBUCUMa OT CBeTa.

3. Kakue KpymHble HayyHble OTKPBITHsL 00si3aHbl CBETY?

a) OTKPBITHE 3aKOHOB IBV)KEHUS TI/IaHeT;

0) OTKpBITHE CTPOEHUS KJIETKH >KUBbIX OpPraHU3MOB,;

B) orpeiejieHUe CTPYKTYDPbl METaJI/IOB;

I') oripejie/ieHre XUMHUUeckoro coctaBa CoJHIla U ApYruX HebeCHbIX Tell.

4. l'eoMeTpHUUeCKOM ONTUKOM Ha3bIBaeTCs pa3/ies ONTHKH, B KOTOPOM. ..

a) M3y4aroTCs 3aKOHBI PACIIPOCTPaHeHUsI B TPO3PAayHbIX CpefiaX CBETOBOW YHEPIUH
Ha OCHOBE TpPe/ICTaB/IeHHUsI O CBETOBOM JTyUe;

6) T/1y60KO paccMaTpHBalOTCs CBOMCTBA CBETA U €T0 B3aUMOJIeCTBYE C
Bell[eCTBOM.

5. OCHOBOIIOJIO’KHUKOM KOPITyCKYJIIPHOW TEOPHH CBeTa ObLIT. ..
a) Pemep;

0) HeroToH;

B) MakcBess;



r) ApUCTOTe/Ib;
1) T'rovreHc.

6. [JBOMCTBEHHOCTb CBOUCTB (KOPMYCKY/ISIPHO-BOJIHOBOU [lyasiu3M) MPHUCYIIA. . .
a) TOJIKO CBeETY;

0) TOJTbKO MUKPOCKOITHUECKUM TeJjIaMm;

B) mo0Ooii (hopme MaTepum.

7. KTO BriepBble oripefenni CKOPOCTb CBeTa’?
a) Malike/IbCOH;

0) Nanmunet;

B) Pemep;

r) ®uszo.

8. UeM 06bsICHS/ICS yCIIeX aCTPOHOMHUYECKOT0 MeTo/la U3MepeHHsi CKOPOCTH Tesa?
a) newxkenreM FOmurepa Bokpyr CosHLa;

6) mpoxo/[uMbie CBETOM PacCTOSIHUSL OB/ OUeHb BEJTUKY;

B) Te€M, UTO CBET JIFOObIe paCCTOSIHUS TIPE0/I0/IeBaeT MIHOBEHHO.

9. B ueM CyLLIHOCTb MeTO/ia oripe/iesieHrdsi CKOPOCTH CBeTa B orbiTe ®u3o?
a) 11 U3MepeHrs BpeMeHH! pacIlipoCTPaHeHus1 CBeTa MCII0/Ib30BaloCh
BpalljarolLleecs 3epKaso;

0) A/ ©3MepeHUs] BpeMeHH PaclipoCTPaHeH sl CBeTa MCTI0/b30BasICs
“IpepbIBaTe/ib” — Bpallaroieecs: 3ybuaToe Komeco.

10. YTto Ha3bIBaeTCsA CBETOBBIM JIyUOM?

a) reoMeTpHUUeCKOe MeCTO TOUeK, UMeIOIIUX OZJMHAKOBbIe (pa3bl B MOMEHT
BpEMeHY;

0) nMuHYsA, yKa3bIBaroIllasi HarpaB/IeHWe PacIpoCTpaHeHHs] CBETOBOM SHEPTHUH;
B) BooOpaykaemasi JIMHUS, MapaiesibHast GPOHTY pacripoCTpaHeHHsT CBeTOBOU
BOJTHBI.

11. Tenn, oTOpolileHHas TPeAMETOM, OCBEII[eHHBIM IMPOTSHKEeHHBIM UCTOUYHUKOM. . .
a) IMeeT pe3Kue ouepTaHusi, MoA0OHbIe OuepTaHUsIM TIpe/IMeTa;
6) okpy>keHa IOy TeHbIO.

12. Eciiv iyd 1iepexo/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.

13. 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.



14. B KakoM cjiyyae yroJi rajieHusi paBeH yri1y [pejoM/IeHus?
a) ecrm yron nagenus 630k K 90 rpagycam;

0) ecyi yroJi TiafieHUst paBeH HY/TIO;

B) €C/JIM CKOPOCTH CBeTa B IByX CpeJlax PaBHBI.

15. Onpenenssi rmyOuHy BoioeMa “Ha ryias”...

a) Mbl TOYHO OTIpe/iesisieM TyOuHy;

0) AHO KaXkeTcsl HaM TTyOke;

B) JHO KakeTcsl Bcerja Omike K HaM, T.e. MeJibue.

16. C kakoli (h131uecKoi XapaKTepUCTUKOM CBsI3aHO pa3/ivuue B 1BeTe?
a) C AJIMHOM BOJIHBI;

0) C IHTEeHCUBHOCTBIO CBETA;

B) C MOKa3areJsieM IpeJIOM/IeHUs CpeJibl;

T) C UaCTOTOM.

17. OT yero He 3aBUCUT TOKa3aTe/b MpeIOM/IeHHs BeljecTBa?
a) OT CBOMCTBA BellleCTBa;

0) OT A/TMHBI BOJTHBI;

B) OT YaCTOTBhI;

T) OT yrjia IpeiOM/IeHUS;

[1) OT CKOPOCTH CBeTa.

18. TIpegmeT KaxkeTcst HaM OeJTbIM, eCJIv OH...
a) YaCTUYHO OTpa’kaeT BCe JIyuH;

6) YaCTUYHO TIOTJIOIAeT BCe JIyUu;

B) OZIMHAKOBO OTpa’kaeT BCe JIyuH;

I') OAMHAKOBO MOIJIOLIAeT BCe JIYYH.

19. B uem 3akntouaeTcs siBjieHHe UHTep(epeHI[uY CBeTa?
a) B yCUJIEeHUH O/IHOTO CBETOBOI'O MyUKa PYTUM;

0) B royueHUH crieKTpa 6e/1oro CBeTa;

B) B orubaHyy CBETOM TPensiTCTBUM;

T') B HAJIOJKEHUH CBETOBBIX BOJIH.

20. B uem 3aksrouaeTcs IpoCBeT/IeHre ONTUKU?

a) B yBe/IMYEHUH BXOZHOTO 3pauka ONTUYECKON CUCTEMBI;

0) B yMeHbIIIeHUW OTPa)KEHHUS CBETa OT MTOBEPXHOCTH ONTHUUECKOT0 CTeKa;+
B) B UHTep(epeHI[MH CBeTa Ha IOBEPXHOCTH ONTUYECKOTO CTEK/Ia;

T') B IOBBILLIEHUH TTPO3PAaYHOCTU ONTUUECKOTO CTEK/Ia;

1) B TIpUMEHEeHUU CBeTO(UIbTPOB.

IT BapuaHT.



1. Beibepurte BepHbIii 0TBeT. Ecu oKycHOe pacCTosiHYe OJHOU JTIMH3BI JiJTUHHEE,
yeM JpYToi, TO Kakasi U3 HUX JacT Oosblliee yBeTnueHue?

a) JnuHHO(OKyCHast

6) KopotkodokycHas

B) OGe aZlyT OZHO U TO e yBeJnUeHre

2. OT™MeTbTe, KaKasi U3 JIMH3, KOTOPbIe UMEIOT (DOKYCHbIe paccTosiHusA 15 cMm, 20 cm
1 25 cM, o6naziaeT Haubo/IbIIIeH ONTUUYECKON CHUTOM?

a) CF=15cm
6) CF=20cm
B)CF=25cm

3. Beibepure hopmyity, M0 KOTOPOI pPaCCUMTHIBAIOT ONTHUYECKYIO CHUTY JTUH3BI:
a)v=1/T

6)D=1/F

B) R=U/I

r)q=Q/m

4. B Kakux eIJuHUI[aX U3MEePSIIOT ONMTUYECKYH0 CHUTY JTUH3bI?
a) Omax

6) BosibTax

B) Kanopusx

r) JnonTpusix

5. HalijuTe onthueckue CUJIbI JIMH3, (DOKYCHbIE PaCCTOSTHUSL KOTOPbIX 25 cM U 50
CM.

a) 0,04 aritp u 0,02 anTp

6) 4 aritp U 2 AT

B) 1 anTp u 2 AnTp

r) 4 antp u 1 agnTp

6. OnThuecKre CU/IbI IMH3 paBHbI 5 ANTP U 8 AnTp. KakoBbl X (OKyCHbIe
pacCTosAHUA?

a)2mu 1,25 m

6) 20 cm 1 12,5 cm

B)2cMmu 1,25 cm

r)20mu 12,5m

7. Jnst TOro uToObI OTPA’KeHHBIN JTyU COCTaBJISUI C MafaroiuM yros 40°, yrosn
Ta/IeHusi CBeTOBOT'O JIyua J0JKeH OBITh CJieAyIOIIUM:

a) 20°

6) 50°

B) 40°

r) 25°



8. OmnpeieniTe, KaKuM Oy/1€T OTHOCUTEIBHBIN TTOKa3aTe b ITPeIOM/IeHUS ABYX
cpej, ecv yroJi rnajgeHvs paseH 60°, a yros Mexxay OTpakeHHbIM U
TIpeJ/IOMJIeHHbIM Jiydyamu paBeH 90°7?

a) 1,5

0) v2

B) V3

r) 1,2

9. BribepuTe, KakuM OyzieT roKasaTesb IpeioMIeHHs BTOPOI Cpefibl
OTHOCUTEJIBHO TepBOU, eCJIU TNpH epexo/ie CBeTa U3 MepBou Cpelibl BO BTOPYHO
yrou ripesiomsieHust paBeH 30°, a yros nazieHus B 2 pa3a 0oJibliie?

a) 1/v3

0) v2

B) 1,5

r)v3

10. BoisicauTe, ueMy OyZieT paBeH yToJ Ma/leHus TIpY Tlepexo/ie CBeTOBOI'O yya B
OTTHUECKH MeHee TUIOTHYIO Cpe/ly U3 ONMTUUecKol Oosiee TJIOTHOM?

a) yroJi MajieHust paBeH YTy MpeioM/IeHUs]

6) cBeT rpoxoAUT Oe3 MpeoMJIeHuUs

B) yroJI najieHusi 60sibIile yriia mpeioM/ieHust

I') YroJ MaZieHust MeHbllle yTJia MPeioM/IeHHS

11. CetoBoM Jiyu nepexouT 13 BoAbl (n = 1,5) B Bo3ayx. Kakoe 13 nprBeeHHbIX
COOTHOILIEHUI UMeeT MeCTO JiJisl yTJia TipesioMmsieHust B, eciim yros nasieHusi paBeH
b?

a) B<b

0) B>b

B) B=b

r) B>>b

12. Yron Mexzy 3epkanioM U Majarolium jydyoM paseH 50°. Omnpegenure, uemy
paBeH yrou (rpaj.) OTpakeHus J1yyva:

a) 55

6) 70

B) 35

r) 40

13. JIvH3a 370:

a) Mpo3payvyHoe TeJslo, uMelolijee C ABYX CTOPOH TJiafikve TIOBePXHOCTH

0) Tesi0, CTOPOHBI KOTOPOT'O OTTIO/TMPOBAHBI I OKPYTJIEHBI

B) TIPO3payHOe TeJi0, OrpaHUUeHHOe CTOPOHAMM, KOTOPbIe TIPe/ICTaB/ISIIOT co00
cheprueckre TIOBepXHOCTH

r) Moboe TeJIo C IIaIKUMH U30THYTHIMU TIOBEPXHOCTSIMH



14. BcriomMHUTe, KOT/ja JIMH3bl HAa3bIBAKOT BOTHYTHIMH, KOT'/la — BbIMYKJ/IBIMU?

a) BoruyTelM1 — Te, y KOTOPBIX Kpasi TOJILe, UeM Cepe/iiHa, BbITYKJ/IbIMH — Y
KOTOPBIX Kpasi TOHbLLIE, UeM CcepeZiuHa

6) BorHyThIMiU — y KOTOPBIX Kpast TOHbIIIe, YeM CepeiHa, BHIMTYK/IBIMA — Y
KOTOPBIX Kpas TO/ILe, YeM Cepe/ivHa

B) BorHyThiMu — Tea ¢ MOBepXHOCTSIMH, 00paIljeHHBIMU BHYTPb, BBIMTYK/IBIMU —
C TIOBEPXHOCTSIMU, 0OpallleHHbBIMU HapyXKy

15. YTo MHTEpeCcHOro B TOUKe Ha ONTHUUYECKOM OCH BBINMYKJIOW JTMH3bI, KOTOPast
Ha3bIBaeTCs POKycom?

a) Tem, uTO B Hell COOMPAIOTCS BCe TIPEJIOMIISIEMbIe JTUH30M TyUr

0) Tem, uTO B Hell TTepeceKar0TCsl MpeIOM/IEHHbIe JTMH30M JTyud, HallpaBieHHbIe Ha
Hee TapasiiesibHO ONTUYeCKOU OCH

B) TeM, UTO B 3TOU TOUKe MepeCceKaroTCsl BCe JIy4YH, MPOLLe/IIe CKBO3b CEepeIuHY
JIVH3bI

r) Tem, UTO B Heli MepeceKarOTCs BCe JIyUM, NPOLIeIe CKBO3b Kpasi JIMH3bI

16. Tenb, oTOpoIlieHHAas! MPeMETOM, OCBEITIeHHbIM MPOTSHKEHHBIM UCTOUHHUKOM. . .
a) IMeeT pe3KHe OuepTaHus, MoA00HbIe OUepTaHUsAM TTpeIMeTa;
0) OKpy’KeHa IOy TeHBIO.

17. Ecnm niyd 1iepexojuT U3 ONTHUYEeCKH MeHee TUIOTHOM CpeJibl B ONITUYEeCKH OoJiee
IUIOTHYIO, TO...

a) yrou nazieHust 0oJibliie yr/ia TpeioM/IeH s,

6) yros majieHrsi MeHbIIIe yTJjia [peIoM/IeHUST;

B) yTOJI IaZleH!sI paBeH YTy NpPeIOM/IEeHUS.

18. TloueMy Jiyu cBeTa Mpu 1epexo/ie U3 OJHOMN Cpe/ibl B IPYTYIO TPEIOMJISeTCS ?
a) U3MeHsIeTCs CKOPOCTb CBeTa B CPe/Ie;
0) U3MeHsIeTCsl HarpaB/ieHHe CBETOBOTO MyyJKa.

19. B KakoM ciiyyae yroJi rajieHust paBeH yIiy [pejoMIeHus?
a) ecsy yrou rajieHust 630k K 90 rpagycam;

6) ecsiu yros najieHusi paBeH HYJIIO;

B) eC/IM CKOPOCTH CBeTa B [IBYX CpeJjaX PaBHBbIL.

20. Omnpepenisisi T/1ybuHy BojjoeMa “Ha r71a3”...

a) Mbl TOYHO OTIpe/iesisieM TyOuHy;

0) IHO KaXKeTCs HaM TIy0OKe;

B) [THO KaykeTcsi Bcerja O/mke K HaM, T.e. MeJibue.

Koutponupyemsie komrerenrmu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30
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Kpurepuu orieHKuU:

— «2» BBICTaB/IsIeTCS 00yuaroieMycs, eci Habpan MeHee 8 6asinoB.;
— «3» BBICTaB/IsIeTCS o0yuaroemycs, 3a 11-9 6annos;

— «4» BBICTaBIsIETCS 00yUaromemycs, 3a 12-16 6aios;

— «5» BBICTaB/IsIeTCS 00yUarommemycs, 3a 6osiee 17 6anios.

3agaHus /1A caMoCToATe/IbHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/IAJ0B, COOOLEHU)

[IB>KeHUe Co CKOPOCTBIO CBeTa.

ITocTyathl TEOPUU OTHOCUTETLHOCTU U C/I€[CTBUS U3 HUX.
VHBapuaHTHOCTb MOZYJIsI CKOPOCTU CBeTa B BaKyyMe.
OHeprus noKos.

CBsI3b MacChl ¥ 3HepPryuy CBOOOAHOM YaCTHIIBI.

uihwiheE

KonTpompyemsie komnereHiuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurtepun onieHKU:

OtmeTKa «5»

TIOJTHO PacKpbITO COZlep’KaHue MaTepuasa

YeTKO Y TIPaBWIbHO J]JaHbl OMIpe/ie/IeHUsT M PAaCKPBITO COJiep>KaHue TIOHSATUM, BePHO
HCII0/Tb30BaHbl HAyUHbIe TePMUHBI

JJIsT J0Ka3aTeIbCTBA MCI0/Ib30BaHbl pa3/IMuHble YMeHUsI, BBIBOZbI U3 HaOJTIOeHUMH,
OITLITOB

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

OtmeTKa «4»
PacKpbITO OCHOBHOE COJiep>KaHue MaTepuasa




B OCHOBHOM TPaBU/IBHO JIaHbl OMIpe/ie/ieHus1 TOHSITUM U UCII0/Ib30BaHbl HayUHbIe
TE€PMUHBI.

OTBET CaMOCTOSITe/IbHbIN

orpejeneHNs IOHATUM HEMO/HbIe, 0MYyLeHbl He3HAUUTEe/IbHbIE HapyLIeHUs
ToC/IeIoBaTeTbHOCTH U3/I0XKeHUsl, HeOO IbIlie HeTOUYHOCTH TIPY HCTI0/Tb30BaHUHN
HayUYHBIX TEDMHUHOB WU B BBIBOZAX U 0000I|eHUsIX

TIpaBWIbHbIE U YETKHE OTBEThI HAa BOMPOCHI yTOUHSIOL[Er0 XapakTepa (Mo3uLus
TTOHVMMAFIOIIUH)

OtmeTKa «3»

yYCBOEHO OCHOBHOE COZiep>KaHue yueOHOro MaTepuarsa, HO U3/10)KeHO
(¢parMeHTapHO, He Bcer/a Mnoc/jef0BaTeIbHO

orpejiesieHNs OHATUN HeJOCTaTOYHO YeTKHe

He MCII0/Tb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011eHNs 13
HabJ1ro/leHuH, JoMylieHbl OIIMOKY TIPY UX U3710KeHUU

JOMy1eHbl OIIMOKY M HETOYHOCTH B MCIO/Ib30BAaHWM HAYYHOU TePMHUHOJIOTHH,
onpeziesieHe MOHSATHUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOIIPOCHI HABOAAILEr0 U KOHKPETU3UPYIOLLero
xapakTepa (Io3ULKs KPUTHK)

OTtMmeTKa «2»
OCHOBHOE CO/lep>KaHue yue6HOro mMarepuasa He pacKpbITO
He JJaHbl OTBEThI Ha BOMPOCHI HABOASILETO U KOHKPeTH3HPYIOIero xapakrepa
JoMylieHbl TPyOble OIMOKY B OTIpe/ie/ieHUH TTOHSATHH, TPU UCTIOIh30BAHUN
TEePMUHOJIOTUU.

KonTpo/sibHas padora Ne 5

ITo pa3peny «OnTuka»

Bapuanr 1

1.0mnpegenute roxkasaresib NpeIOM/IeHHUs OpraHiuecKkoro CTek/ia, ecjid CKOpoCTh
ceeta B HEM 200000 kv/c. Kakol yros nasieHus: cBeTa Ha OpraHu4yecKoe CTeKJIO,

ec/u yroJ npeaomaenus 15°?

2.IlpeamMeT HaxoOJUTCA Ha PpacCTOsSIHUM 12 CM OT paccerBarolllel JIMH3bI,
dbokycHoe pacctosHue Kotopou 10 cM. Ha KakoM pacCTOSIHUM OT  JIMH3bI

HaXOJUTCS U300pakeHue rpeiMeTa?

3.Ha3zoBuTe xapakTepHble 4epThl sBieHUs [udpakiuu cBeta. [Ipu Kakux

YCJIOBUSIX OTUETIMBO HabOJIF0/JaeTCsi 3TO siBieHre?

4.Kakoii HauOOo/bIINKA TOPSZIOK CIIeKTpa MOKHO BU/IeTh B AUGPaKIMOHHOM
peiuétke, uMmeroier 500 WITpUXOB Ha 1 MM, TpU OCBELeHUU eé CBETOM C JJTMHOU

BOJIHEI 720 HM?

BapuanT 2



1.0mnpegenuTe CKOPOCTh CBeTa B TJIML|EPUHE, €C/IM MOKa3aTeslb MpPeIOM/IeHHUs
paBeH 1,47.
Haiigure yros npeaoM/ieHus CBeTa B IJIMLepUHe, eC/Id yroj najeHus pased 60°.

2.0mpesiesiiTe ONTUUECKYI0 CUIY pacCeMBaroIler JMH3bl, €C/Id U3BECTHO,UTO
ripeMerT,
TIOMeINéHHbIN Tiepesi Hell Ha paccrosinuy 40 cM, JaéT MHUMOe H300pakeHue,
yMeHbIIIeHHOe B 4 pasa.

3.Ha30BUTe xapakTepHble UepThl siBJieHUs1 UHTepdepeHIUU cBeTa. [Ipu Kakux
YCIOBUAX
OTUET/IMBO HAO/MIOAAeTCs 3TO siBJieHUe?

4.0npegenute niepuof, JudpakLMOHHON PEeIIETKY, eC/IU TIPU OCBeLeHUH CBeTOM
C J/IMHOM BOJIHBEI 656 HM MakCMMYM BTOPOrO MOPsKa BUEH 1oz yrioM 15°.

Bapwuanr 3

1.0mpezenuTe yroj mpeioMIeH s CBeTa BO JibAY, €C/IM YroJl MajieHus pased 60°?
IToka3aTesnb ripesiomsieHus apga 1,31. KakoBa CKOpOCTb CBeTa BO JIbAY?

2.0nTrueckas cuia cobuparoiriei MH3bI paBHa 5 Atrip. [IpeaMeT moMecTuivu Ha
paccrosiauu 60 cM OT JsiMH3bL. ['e mosyunTcs mu3o0pakeHWe 3TOro TpeamMeTa?
KakoBo yBevueHue JTMH3bI?

3.06bsicHUTe, KaK 1 TIoueMy MPOUCXOauT Audpakiys BOJIH?

4. IudpakiyonHasi peiiétka cogepkuT 100 mTpuxoB Ha 1 Mm  OnpegenvTe
[UIVHY BOJIHBI MOHOXPOMAaTHMYeCKOIo CBeTa, MaZarollero IeprieHAUKY/IIpHO Ha
IU(paKLMOHHYO DeIIeTKy, eCIM MaKCUMyM [1epBOrO TIOpsiiKa BHUZAEH TMO[,
yriiom 4°,

Bapuanrt 4

1.0mpepenure yron najeHyds CBeTa Ha anMas, eCid yrosa mnpenomsieHus 15°.
IToka3aTenp ripesioMyieHUs1 cBeTa Jjisi anMasa 2,42. KakoBa CKOpPOCTb CBeTa B
anMase?

2.PaccTosiHre MeXay TIpeMeTOM U ero u3obpakeHueM 72 CM. YBe/ldueHHe
JH3bI paBHO 3. HaliguTe (OKyCHOe pacCTOsIHUe JIMH3BI.

3.Moryt 5nu uHTepepupoBaTh CBETOBble BOJIHbI, WAYyI[HMe OT [ABYX
9/IeKTPUUeCKUX jlaMrodek? OTBeT MosiCHUTe.

4.Ha [udpakiMOHHYIO DELIETKY TeprneHAUKY/IIpHO MajaeT CBeT C JJIUHOU
BosiHbl 500 HM.  MakcumMyM BTOpOro Tmopsiika HabsrofaeTcs mpud — yrJje
mudpakuun 30°. Haiigure nepros qudpakijMOHHOMN PeIETKH.

KonTpompyemsbie komriereniuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurtepuu oLIeHKU:
- «5» cTaBUTHCA 3a paboTy, BLITIOJTHEHHYO MOJIHOCTHIO 6e3 OIIMO0K U HeJJ0UeToB.



- «4» CTaBUTBLCA 3a pabOTY, BLIMOJHEHHYIO MTOJIHOCTBIO, HO MPU HA/TMUWHN B Hel He
bosiee ofHOM rpyboit U ofHOMN Herpy6oi OMOKM ¥ OJHOTO HeloueTa, He Oosiee
TpeX HeJ0YeTOB.

- «3» CTaBUTHCS, €CJTU CTYAEHT MPAaBUILHO BBITIOJHU He MeHee 2/3 Bceli pabOoThI
WIM JIOTyCTU He Oojiee ofHOM Tpy0Ooi OIIMOKM W /IBYX HeJoueTOB, He Oosiee
oJiHOM Tpy0Ool M ofHOW Herpyboi ommbku, He Oojee Tpex HErpyObIX OIMIMOOK,
O/THOU Herpy0o¥ OIMOKY U TPeX HeI0UETOB, TIPU HATUUWH 4-5 HE/I0UeTOB.

- «2» CTaBUThCSI, €C/TH YKC/IO OIMO0K U HEIOUETOB MPEBBICU/IO HOPMY OIIEHKHU «3»
WM TIPaBWIBLHO BBITIOJIHEHO MeHee 2/3 Bceid paboThI.

Pa3pen 6. D/1eMeHTbl KBAHTOBOM (DM3NKH
Tema 6.1. KBaHTOBasi onTuKa
Y crabi11 onipoc (YO)

. Chopmymupytite runote3y I[1naHka.
. UTo Takoe KBaHT?
. UeMy paBHa 3Heprus KBaHTa?
. UemMy paBHBI 3Heprus, Macca, UMIyJabC (OTOHA?
. UTo Ha3bIBalOT siBJieHWeM BHelllHero ¢hoTo3¢dekra?
. Chopmynupyiite 3akoHbl CTO/IETOBA.
. O6bsicHUTe ypaBHeHHe DiHIITeHa /1J1s1 BHeITHero (GoTto3ddekTa.
. Uto Takoe KpacHasi rpaHuiia hoto3ddekra?
. Kakoii potosddekt Ha3bIBatOT MHOTO(OTOHHBIM?
10. Kakue Turmsl ¢0T03/1eMEHTOB BaM U3BECTHbI?
11. Yto Takoe KOpIyCKYJ/IIPHO-BOJTHOBOU [lyaini3M?

LooNYTUTLRA WN =

Koutponupyemsie kommerenrmu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu ouieHku:

OtMeTKa «5»

TIOJTHO PacKpbITO COZlepyKaHue MaTepuasna

YETKO Y TIPaBUWIbHO [JaHbl OTIpe/ieJIeHUsI U PACKPBITO COiep>KaHue TIOHATHUMU, BEPHO
WCI10J/Ib30BaHbl HAYUYHbIE TEPMUHBI

J7Is I0Ka3aTeIbCTBa MCMO0JIb30BaHbl Pa3/IMUHble YMEeHUsI, BLIBO/IbI U3 HaO/II0IeHUM,
OMBITOB

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

OtmeTKa «4»

PacKpbITO OCHOBHOE CO/lep>kKaHre MaTepuasa

B OCHOBHOM IPaBU/ILHO /IaHbI OTIpeZie/IeH s TIOHATUM U UCTI0/Ib30BaHbl HAyUHbIe
TePMUHBI.



OTBeT CaMOCTOSITe/IbHbIMI

omnpe/ie/ieHUsi TOHSITUM HETOJ/THbIe, TOMYyIeHbl He3HAUUTe/IbHbIe HapYILeH s
T10C/Ie/JOBaTeTbHOCTU U3/I0KeHUSs1, HeOOIbIIIMe HETOUHOCTHU TTPH MCTI0/Ib30BaHUH
Hay4YHbIX TEPMHUHOB W/M B BbIBO/IaX M 000011[eHHsIX

TpaBU/IbHbIEe U UeTKHE OTBEThI Ha BOMIPOCHI YTOUHSIOI[Ero XapakTepa (I0o3ULus
TTIOHUMAFOIIT1I )

OtMeTKa «3»

YCBOEHO OCHOBHOE CO/IepyKaHue yueOHOTro MaTepHasa, HO U3/I0’KeHO
dbparmeHTapHO, He BCerja MocjefoBaTeIbHO

orpejesieHUs MOHATUI HeJOCTaTOYHO YeTKHe

He MCIT0/Tb30BaHbl B KaUeCTBe /0Ka3aTeIbCTBa BHIBO/ILI M 000011IeHNS 13
Ha0JTI0/IeHUH, JOTTYIIeHbI OIITMOKH TTPU WX U3/I0KEeHUH

JOTTyIIIeHbI OITMOKKY ¥ HETOUHOCTH B HUCTI0/Tb30BaHHUH HAYUHOW TEPMUHOJIOTHH,
orpe/iesieHYe MOHITUI

TpaBU/IbHbIE U YETKHE OTBEThI Ha BOMIPOCHI HABOASILET0 U KOHKPETU3UPYIOLLEro
xapakTepa (T0o3ul1si KpUTUK)

OtmeTKa «2»

OCHOBHOe€ COjiep>KaHue yueOHOTro MaTepuasia He PacKphITO

He JlaHbl OTBEThI Ha BOMTPOCHI HABO/IAIIIEr0 M KOHKPETU3HPYIOLlero XapakTepa
JOMYIIeHbI TPyObIe OIMOKY B OMpe/je/IeHUH TIOHSATHM, TIPH MCTI0/Ib30BaHUH
TePMUHOJIOTUM.

3agaHus /1A CaMOCTOsATe/bHOM padoThl (CP)
Tembl 3cce (pedepaToB, JOK/IAJ0B, COOOIEHU)

KsanToBas runoresa I1naHka.

TenioBOe usnyueHue.

KopnycKy/iipHO-BOJTHOBOM [1yan3M.

@OTOHBI.

I'unoTe3a ge bpoiisisi 0 BOMHOBBIX CBOKMCTBAX YaCTHI].
CoorHollieHre HeorpeesieHHOCTel ['eiizeHOepra.
[aBieHue cBerta.

XUMHuecKoe JeliCTBUe CBeTa.

. OneITel JIebeneBa u BaBuiosa.

10.®oTo3dPdekT.

11.YpaBHeHue DViHIITeWHA A1 poTo3PdekTa.
12.BHewHul (GoOTO3/1€KTPpUYECKr 3((DEeKT.
13.BHyTpenHui1 hoTo3PdeKT.

14.Turnbl OTO3/1EMEHTOB.

15.T1pumeHenue dhoToaddeKTa.

LCONRAWNE



KonTpompyemsie komnereHiuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
I1.1.-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.

JIabopaTopHbIe padoThI

JIaboparopHast padora Ne 16
N3yueHue siBieHnsi BHemHero ¢oro3dgdexra.



IIpubopsI: yCcTpPOiCTBO U3MepuTenbHOe, hoTonprueMHUKU P-8 1 d-25.

Ienbs padoThbl: CHATH W HCC/IEJOBAaTh BOJIbTaMIIEPHbIE XapaKTePUCTHKU
(dhoTOo3/1eMeHTa, ONpe/ie/IUTh KUHETUYECKYH SHEepPryi0, MaKCUMa/IbHYH0 CKOPOCTh U
paboTy BbIXo/a (hOTO3EKTPOHA M3 MeTajljia, CPaBHUTh TOKH HaChIeHus 1pu U =
5B.

1. TEOPETUYECKASA YACTD

B cBeTOBBIX sB/IeHUSIX HaOmoAaeTcss Ayanu3M (ABOMCTBEHHOCTh). JTa
JBOVCTBEHHOCTh TPOSIB/ISIETCSI B TOM, UTO OJHH CBETOBbIE SIBJIEHUS] OOBSICHSIFOTCS
BOJTHOBOW  Teopueli  cBeTa  (OTpakeHWe,  TipesiomyieHMe,  Audpakius,
uHTepdepeHIUS U [1p.); APyrye sIBJIeHUS He MOTYT ObITh OOBSICHEHBI BOJTHOBOU
Teopuel, a 0OBSICHIIOTCS KOPIYCKY/ISIpHOM (KBaHTOBO) Teopueli CBeTa, COTJIaCHO
KOTOPOU CBeT IpeZicTaB/isieT co00M MOTOK YacTul] — (hOTOHOB, KaXk/ast U3 KOTOPBIX
obmajiaeT oripesie/IeHHON 3Hepruei, Maccol W WUMMyAbCcoM. K uMciy sIBIeHUH,
OOBSICHAEMBIX  KOPIYCKYJ/IIDHOM  Teopuell  CBeTa, OTHOCUTCSA  SIBJIeHUe
dboToaddekTa.

Pa3nnualOoT BHeIIHWM W BHYTpeHHUW  ¢doTo3ddekT. BHemHum
dboToadhdekToM HasbiBaeTCs SIBleHWEe UCITyCKaHUS 3JIeKTPOHOB M3 BellleCTBa
nof, nerictBueM cBeta. OHO ObI710 OTKPBITO 'epriem B 1887 roay u moapobHO
uccienoBaHo CrosetoBeiM B 1888 r. [na wuccnenoBanus ¢ortosddexra
CronetoB cobupan ciefytomlyio cxemy (puc. 1.1). Ha cxeme MmeTtannmyeckas
nnactuHka K (dboTokaTos) coeirHeHa C OTpHULIaTeIbHBIM TTOTFOCOM OaTapen.

[Tono)xuTeMbHBbIN MOJIIOC Yepe3 rajbBaHOMETD COe[MHEH C MeTa/l/TnuecKou
cetkoii A (aHox). Ob6a 3/1eKTpo/ja HAaXOASTCS B CTEK/ISHHOM COCy/ie, U3 KOTOPOTO
oTKauuBaeTcsi Bo3Ayx. [Ipu ocBellleHuM Katoja (riactuHbl K) cBeToM B 1jemnu
BO3HMKAeT TOK, KOTOPbIM PeruCTpUpyeTCsl raJbBaHOMETPOM. DTOT TOK MOJyUUII
Ha3BaHue (OTOINEKTPUUECKOr0o ToOKa (Wid  (OTOTOKA), a  3JIeKTPOHHI,
BbIDbIBaeMbIeé CBETOM U3 KaTojja, — ¢GoTo3/ieKTpoHaMu. DPOTOTOK Tipe/icTaB/iseT
co0oi1 IBI>KeHUe K aHOy 3/1IeKTPOHOB, BBIIIE/IINX U3 KaToAa.

CrosieTOB HCC/Ie[0Ba/l 3aBUCMMOCTh (POTOTOKA OT BEJUUMHBI MPUIOKEHHOTO
HarpspKeHuss MexXkJy aHoZoM U katozom. Ha puc. 1.2, a pmaHa BoibT-aMnepHas
XapakTepucTuka (oToToka (T.e. 3aBUCMMOCTh BeJMUMHBI TOKA OT Pa3HOCTH
MOTEHLMA/IOB MeXKJy aHOZIOM U KaTO/JOM MPU HeU3MEHHOM CBETOBOM IOTOKe D).

N3 rpaduvka Ha puc. 1.2, a BUJHO, UTO TIPU HEKOTOpPOM HampspkeHUM Uy
BeJMuMHa (DOTOTOKA J[OCTUraeT MaKCUMa/IbHOTO 3HaueHWsi U Jlajiee OCTaeTcs
TIOCTOSTHHOM TpH JIFOOBIX 3HAUeHWSX HaMpspkeHWs. IJTO 3HAUWT, UTO BCe
3JIEKTPOHBI,  BbIpbIBaeMble CBeTOM U3  (OTOKaToZia, /[JAOCTUTralOT aHo/ja.
MaKcuMa/ibHbIM TOK Ha3bIBAaeTCsl TOKOM HaChILeHUA MPHU AAHHOM CBETOBOM
noroke ®. Eciu u3MeHSTh  BeMUMHY  CBETOBOrO MOTOKa P, TO MOAyuuM
ceMelCTBO KpUBBIX [iis1  JaHHOTro doTokaToja (puc. 1.2, 6).



ITpu 060061eHNN  TI0/TyYeHHBIX
JnaHHbIX CTOJIETOBBIM yCTaHOBJ/IEHbI
TPU 3aKOHa BHelllHero ¢hoTo3ddexTa.

[TepBei 3akoH Cronerosa. [Ipu
HEM3MEHHOM CIEeKTPaJbHOM COCTaBe
CBeTa, Majaroliero Ha (¢OTOKaTof,

($OTOTOK HaChbILLIeHUS
NpONOpLIYMOHasEH MOLL[HOCTH
na/larollero Ha KaroJ M3/1ydeHusi, TO
ecTb YKC/I0 5JIEKTPOHOB,

0CBOOOYKIEHHBIX CBETOM B 1 CeKyHAY

I
13 Karoga ((hOTOTOK HacChIlleHUs H) “““““

IMPpOITIOPLXMOHAJ/IBHO CBETOBOMY
MOTOKY D:
I =y®d
n— Y (1.1)
a
I A I A
D < P < Py
P = t Ps
= cons @,
/ | ®,
Hac
U U
U, U,
a )
Puc.1.2. BonbTamMrepHblie XapaKkTepUucTKn
doToasieMmeHTa
6

Puc. 1.2. BonbTaMiiepHble XapakKTepUCTUKU
(dhoTo31emMeHTa

Eciu cBeTOBOM TMOTOK SIB/SIETCSI HEMOHOXPOMAaTUUYECKUM (TO eCTh COCTOSIILIUM
13 Habopa pa3/UUHBIX [AUH BOJH, HampuMmep, Oesblii cBeT), Ko3(hdULeHT

ITPOTTOPIIMOHAILHOCTH Yy  Ha3blBaeTCs  MHTErpa/ibHOM  UYBCTBHUTEIBHOCTBHIO
dboTokaroa

D (1.2)

u usMepsercs B A/nM, MKA/M unu A/BT.



Ecmu kaToj, ocCBelljaeTcsi MOHOXPOMAaTH4YeCKUM CBeTOM (TO eCTb CBETOM

y:
ornpejie/leHHOW [JIMHbI BOJIHBI), TO CD)\ Ha3bIBaeTCs CHeKTpaJbHOU
YyBCTBUTEIBHOCTBIO (hOTOKaTOa. UyBCTBUTEILHOCT COBPEMEHHBIX (POTOKATO/0B
nocturaet 60—100 MKA/Mm.

CTo/ileTOB ~ yCTaHOBWN  0e3bIHEpIMOHHOCTh  BHelllHeTO  ¢oTodddekTa.
[TpoMe)XyTOK BpeMeHM MeXAy HaualoM OCBellleHUsi ¥ HauaioM (OTOTOKa He
npesbiiiaer 10° cekyHzay.

Bropoii 3akoH  CtosileToBa.  MakcuManbHasi ~ Hada/lbHasg ~ CKOPOCTh
(hOTO3/1eKTPOHOB 3aBUCUT OT UAaCTOThI CBeTA U He 3aBUCUT OT ero MHTeHCUBHOCTU
(oT BeMMUMHBI CBETOBOTO TIOTOKA), a, CJle[loBaTelbHO, MaKCUMaJlbHasl
KUHeTUUeCcKasi  3Heprusi  (POTO2/IEKTPOHOB  3aBUCUT  TaK ke  TIPsIMO
TIPOTIOPIIMOHAILHO OT YacTOThl TMa/lalolllero CBeTa W He 3aBUCUT OT €ro
WHTEHCHUBHOCTH.

Teopetrnueckoe 00bsicHeHHe BTOPOro 3akoHa CTosieToBa Mpe/ioXKua Ab0epT
OuiHTerH. OH 3amnucan ypaBHeHWe Ha OCHOBAaHMM 3aKOHAa COXpPaHEeHHsl SHepruu 1
rurioressl I11anka

2
hv =A +m_v
2, (1.3)

rie hv — sHeprus KBaHTa CBeTa, IajaloIiero Ha ¢oTokaTos (OTo3/1eMeHTa;
h — mocrosiHHas ITnaHka; v — yactoTta; A — paboTa BbIX0/ja 3/IEKTPOHA M3 MeTasljla;
V — CKOPOCTb 3/IEKTPOHa.

PaboTa BbIXxOJja A 3aBUCAT OT BBIODAHHOTO MaTepwaja W UHMCTOThI €ro
noBepxHOCTH. M3 ypaBHeHus (1.3) HaiiieM KUHETHYECKYHO0 SHEPTUI0 BBIOMTHIX
3JIEKTPOHOB

2
mi =hv- A
2 , (1.4)

TOrJd CKOPOCTBb (l)OTOBJIEKTpOHOB MOJKHO O11peae/InTb COOTBETCTBEHHO

v = 2(hv- A)
m (1.5)

CnenmoBaTe/ibHO, MaKCHMajbHasi CKODPOCTb BbIPDBaHHBIX (DOTO3/1EKTPOHOB
3aBUCHUT TOJIbKO OT YaCTOThI CBeTa, BbI3bIBaloIlero sisjieHue Gorosddexra. Ecim
sHeprusi ¢hoToHa hv Gosbliile paboThl BbIXOAA, TO (POTO3TEKTPOHBI MPHOOpeTaroT
CKOpOCTh TeM 00/IblIIyI0, YeM OOJIblile YacToTa Mafaroljero cBeTa.



Tpetuit 3akoH CrosieToBa. [nsi KakOro BellleCTBa CYI[eCTBYeT KpacHas
\%
rpaHuiia BHelHero (oTtosddekTa, ToO eCcTb MUHMMa/bHas yacTtota ceera 0, mpu

o \%
KOTOpoii eie Bo3MoxkeH ¢orodddekt (hvo = A). Yacrora 0 3aBucuT oT
XUMUYECKOM NPUPO/Ibl Bell[eCTBA U COCTOSIHUS €r0 TIOBEPXHOCTH.

\% o
Orta uvactota O (M COOTBeTCTByOIjasi ed [jvHa BOJHbI ~ O) Ha3bIBaeTCs
«KpacHOM rpaHuliei» (JIMHHOBOTHOBOM rpaHuiieit) dhoToaddekTa.

_V, .

N3 popmynsl (1.4) crienyet, uto 1ipu yactote v = 0, 1Ipy KOTOpOM 3Heprus
doToHa paBHa pabore BbiXoZa hvy = A (ypaBHeHMe ODWHINTeWHa JJisI KpaCHOM
rpaHuifbl  poTo3ddekra), KMHeTHUeCcKass 3Heprys (OTO3/eKTpOHa paBHa HYJIIO

mv” 1=
Vv 0
2 =0.Yacrora 'O u COOTBETCTBYIOIIIAsi €M /IJIMHA BOJIHBI 0 uects
«KpacHasi TpaHula» (GoTo3ddekTa A/ JaHHOrO BellecTBa (C — CKOPOCTh CBeTa).
Hwxke npuBeseHa Tabi. 1.1 3HaUeHWM JJIMHHOBOJHOBOM TPAHMIIBI /I UMCTBIX

MeTa/IJIOB 1 C/I0>KHBIX (bOTOKaTO,Z[OB.

Tabauya 1.1

3HaueHMsi KPAaCHOW rpaHMIbI /sl pa3/TMYHbIX (DOTOKATO/10B

o (0]
Kartoz A ( A ) Katof A ( A )
1e3wmit 6200 Cepebpo 2600
Kanuu 5500 [11aTuHa 2300
Hartpuit 5500 KucnopoiHo-11e31eBbIv 14000
LI1HK 2900 CypbMsIHO-11€31€eBbIU 6700

W3 Tab/muibl BUAHO, UTO Yy OOJIBIIIMHCTBA UWCTBIX METasVIOB «KpacHas
rpaHula» JIEKUT B 00/1aCTH y/IbTpadroIeTOBOM YaCTH CITeKTpa.

M3 Bo/bTaMIiepHOM XapakTepucTyuku (puc. 1.2, a) BUJHO, UTO TIPU OTCYTCTBUU
HarpspKeHUs1 MeXy 3/1eKTpoiaMU (DOTOTOK He paBeH HY/0. JTO O3HauaeT, uTo
5/IeKTPOHBI, BbIPDbIBa€Mble CBETOM M3 KaTO/a, MMEKT HEKOTOPYK) HaudajbHYIo

2
myv
E =——

K
CKOpPOCTh, a Cj1eA0BaTe/IbHO, U KHHETUYECKYH) SHEPIHIO 2 N MOryT
AJOCTHUTHYTb 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

1ol00paTh TaKyr Pa3HOCTh IMOTEHI[HA/IOB U3, Tpy KOTOPOH (hOTOTOK CTaHOBUTCS
PaBHBIM HYJIIO, TO MOXXHO YyTBEp)K[aTh, UYTO BCe€ »3JIEKTPOHBI, Ja)ke CaMble
OBICTPBIE, 3a/IeP>KMBAIOTCS TOPMO3SIIUM I10/ieM. Pa3sHOCTh TIOTEHLMA/IOB, TIPH
KOTOpOM (DOTOTOK CTAHOBMTCSI paBHBbIM HYJIIO, Ha3bIBaeTCs 3ajjep>KUBarolrieit
Pa3HOCTBIO TTOTEHLUAJIOB.

3ajilep>KUBatolljas pa3sHOCTb TIOTEHIMA/TIOB SIBJISIeTCS JIMHeWHOW GyHKIMen
YaCTOThI v Ta/jaroIero CBeTa
(puc. 1.3) €U =hv- A

CnegoBarenbHO

2

(1.6)

W3 5TOro COOTHOLLEeHUSI OmpejiesisseTcsl MaKCMMajlbHOe 3HaueHUe CKOPOCTU U
KWHETUUYEeCKOW SHepryuy BbIDBAHHBIX CBETOM 3JIEKTPOHOB.

OKCIepUMEHTA/IbHO YCTAaHOBJIEHO, UTO CIEeKTpa/ibHasi UyBCTBUTEbHOCTH Y
3aBUCUT OT JJIMHBI CBeTOBOW BOJHBI. Ha puc. 1.4 mpuBejeHbl CrHeKTpaabHbIe
XapaKTepUCTUKUA [JI1 HEKOTOPBIX UWCTBIX MeTa/sioB. V3 pHUCyHKa BWAHO, 4TO,
HauMHasi OT «KpDAaCHOM TpaHUlIb», C YyMeHbllleHWeM A (C yBeJIUYeHUEM V)
TIPOUCXO/IAT BO3pacTaHWe YyBCTBUTEIBHOCTU (DOTOKATO/A.



[TepeurcieHHbIE BBIIIE 3aKOHOMEPHOCTH (hoTo3(deKTa He yaanoch 0ObICHUTD
C TI03UL[MU BOJTHOBOM T€OpPHU CBeTa.

[elicTBUTENbHO, C TOYKHA 3peHus1 3Toi Teopuud oTo3(pdeKkT [o/KeH
HabJ/TI0JaThCsl TIPU IF000M uYacToTe (J/TMHE BOJIHBI) CBeTa. JHEPTHs, MoydaeMast
3JIEKTPOHOM OT TiaZiatollleli CBeTOBOM BOJIHBI, 3aBUCUT OT aMIUIUTY/bl BOJIHBI.
CnepnoBaTe/ibHO, MpU 000U [JIIMHE BOJIHBI, €C/IM CBeT o0/aflaeT JOCTaTOYHOU
WHTEHCHUBHOCTBIO (T. e.

JIOCTaTOYHOM amITyaoi), Y | Ag Sn

MO>KHO OKHZATb OCBOOOXK/eHHs
9/IEKTDOHOB U3 MeTaljla |
«KpaCHOU rpaHULIbD»
dotoaddekra He JOHKHO OBITE.
Hanee, C BOJIHOBOM TOYKHU
3peHusi, KUHeTUuecKasi SHeprus
¢h0T03/1IeKTPOHOB J0/DKHA Oblia

ObI 3aBUCETh OT UHTEHCUBHOCTU AMA)
CBeTa, T. €. C YBeJUUeHHEeM ; ; ; —>
WHTEHCUBHOCTU emy 2300 2400 2500 2600 2700

nepesiaBasiacb  Obl  Gosbliias
sueprus. Ho omeitel 310 He PuC.1.4. CnekTpasnibHasi 4yBCTBUTENIbHOCTb

TOATBEpPKAAt0T. MOKHO Takxke Y, dhoToKaTOAA

rokasaTb, UTO C BOJIHOBOMU

TOUKH 3peHus1 PoTo3¢hdeKT He MOXKeT ObITh Oe3bIHepLMOHEH (UTO TTPOTUBOPEUMT
OMBITY).

WTak: HU Ha/uuMe «KpaCHOW TpaHUlbl», HU 3aBUCUMOCTb CKOPOCTU
9JIEKTDOHOB ~ OT BEeJIMUMHBI CBETOBOTO TIOTOKA, HU  0e3bIHEepI[MOHHOCTh
doTo3hdexTa HEBO3MOKHO OOBSICHUTH BOJIHOBOH TeopHel cCBeTa. OWHIITEHH,
WCTI0/Th3ysl Teopuio I1naHKa o KBaHTax, Mpeayiokua B 1905 r. HoBoe 0ObsicHeHHe
doToaddekrta. OH NOpeANoNOKUA, UYTO CBET He TOJIbKO U3IydaeTcsi, HO U
TIOTJ/IOIAeTCsl BeI[eCTBOM OT/e/JbHbIMUA TOPIUAMU — (DOTOHAMM, KaKIbIM U3
KOTOPBIX UMeeT SHEePIUi0, PaBHYIO

€=hv, (1.7)

rJie v — 4acToTa cseta, h = 6,625 - 10" [k - ¢ — mocrosindast I1aHKa.

[Ipy mnameHuMrM mnyuka (POTOHOB HA TIOBEPXHOCTh MeTajla TIPOUCXOJUT
coyjapeHre (POTOHOB C 3/ieKTpoHaMU. IIpu 3ToM (DOTOH OT/AaeT 3/eKTPOHY BCHO
CBOIO 5HEpPrui0. Bo30yKaeHHbBIN 3/1eKTPOH, TOMYUYUB OT (POTOHA SHEPTHIO, MOXKET
BBIUTU U3 MeTa/ia. [IpMeHUB 3aKOH COXpaHEeHUs] SHEePTMM K 3TOMY Ipoljeccy,
OuHIITeNH noayuna popmyny (1.3)

TTIV2

hv=A+



rae A — paboTta BbIXOZia 3/IeKTPOHA M3 MeTas/uia (pa3/nyHa y pa3HbIX MeTaslIOB);
2
mv

2 _ xumernueckas 9Heprusi BbIPBaHHBIX 37IeKTPOHOB.

C TOUKM 3peHHs] KBAaHTOBOW TEOPUM MOKHO OOBSICHUTH BCE 3aKOHOMEPHOCTH
doToahdexkra. Tak. u3z honmyner OliHiuTeliHa (1.3) BUJHO, UYTO SHEPrus
OB 3aBUCHUT MPSIMO TMPOIOPLIMOHAIBHO OT YaCTOThI
Hepruu (pOTOHOB, U He 3aBUCUT OT UHTEHCHBHOCTU

Oosibllle CBETOBOUM TIOTOK, TeM OOJblile YKC/IO0
, CleloBaTeNnbHO, Oosblle OyZeT BBIPBAHHBIX
< HacbljeHus. be3biHepIMOHHOCTEL (oTO3((eKTa
maua SHEPruu Tpu CTOJIKHOBEeHWU (POTOHA C
A4eCKH MIHOBEHHO.

[POKO TIPUMEHSIETCS B TeXHUKe (3BYKOBOE KHHO,
ve TipuMeHeHUs1 (oTo3PdekTa OCHOBaHbI Ha
oB. ®orosnement (puc. 1.5) cocrout wu3
1 ¥ [IBYX 9JIeKTPOZIOB — Karoja U aHopa. Katopf
MeTaJsljia, KOTOPbIY MyTeM pacrblieHus HAHOCUTCS
1 6annoHa. OT MaTepuana oTOKaToa 3aBUCUT, K
HUTHOTO W3/yueHusi OH OyZeT uyBCTBUTEsIEH

[on TR VD I e I o W I o o |

(D)
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TR

[Ipy fmocTaTOYHOW Pa3sHOCTHA MOTEHLMAT0B MeXAYy KaTroZOM WU aHOJOM BCe
3/IEKTPOHBI, BbLIeTaroIue ¢ (HoTokarozaa, OyayT cobupatbcst Ha aHoze. B 3ToM
ciydae devfa HoRACWASTBOpe OyzeT CTpOro MpoNopLUOHATbLHA UWHTEHCUBHOCTH
nasarRAERY NS H TR OIeMDA Cu3TydeHns, pUdYeM Cua TOKAa OyeT MeHSThCS
MrHoE@f%Ll’i”'Q%%é‘eﬂ?ié}ﬁﬁﬂ%; BakyyMHble CypbMsIHO-Ile31eBble (DOTO3/1eMeHThI
Tpu pa%(_)qK%ITv([)'ul'j[aan)H &Rt Y40 B 00/1a71at0T MUHUMAaIbHOW UyBCTBUTEIBHOCTBIO
80 MKA/mM. AHOJ BBITIOJIHEH B BUZe KOJbLja WId CeTKU. CyllecTBYHOT Kak
BaKyyMHble, TaK M Tra30HaroJ/iIHeHHble (OTO3/eMeHTbl. B Tra3oHaro/HeHHbIX
(MHEePTHBIM Ta30M C JaBjieHueM 40 10 MM pT. CT.) GOTO3/AeMeHTaxX BeIuuuHa
TOKa Oosibllle 3a CUeT WOHHU3ALMU BLIOUTHIMU 3/IEKTPOHAMHM HeWTpa/IbHbBIX
MoJIeKy/1 Ta3a. BHOBb oOpa3oBaHHbIe 3/IEKTPOHBI, ABUTAsCh K aHOJY, B CBOIO
ouepeib  TPOM3BOAAT  TOBTOPHYH)  HOHHW3aLMI0. YCUJIeHWe TOKa B
ra30HaroJIHEHHOM (doTO>3/1eMeHTe MIPOUCXOJUT MPOMOPLIMOHATEHO
OCBEIIleHHOCTH U HapyIIaeTcss 0e3bIHepIMOHHOCTb. O06/1acTh TPUMEHEHHS TaKUX
(0TO3/IeMEHTOB OrpaHUY€eHa.

Hng ycuneHusi (OTOTOKOB YAaCTO TMOJb3YIOTCS SIBJIEHWEM, TOJTyUHUBILIUM
Ha3BaHWEe BTOPWUYHOW 37IEKTPOHHOM SMMCCHM. JTO SIBJIEHHE 3aK/II04aeTcs B TOM,
YTO 3/IeKTPOHBI, 00/aZiatolie JOCTaTOUHOW SHepruel, majasi Ha MOBEPXHOCTh
MeTasla, He TOJIbKO CaMU OTPa)KaroTCsl OT 3TOM MOBEPXHOCTU, HO W BBI3bIBAIOT
SMUCCHAI0 HOBBIX 3JIEKTPOHOB C 3TOU MOBEPXHOCTU. Y CU/IEHHBIM 3JIEKTPOHHBIN
TOTOK HAarpaB/sieTCsl Ha SMUTTED W TPOLIeCC YMHOXXEeHUsT TIOBTOPSIeTCS Ha BCeX
MOCTeAYIIUX 5MUTTepax. BennunHa BTOPUYHOM 3MUCCUM XapaKTepU3yeTcs



KO3((QULIMEHTOM BTOPUUYHOM S5MHUCCHUA O — OTHOLLIEHWEM YMCJ/Ia BTOPHUYHBIX

n n
3JIEKTPOHOB 2 K UMC/ITy MMepBUYHBIX 1 » BBI3BIBAIOIIIMX SMHUCCHUIO!

n
o=—2.
m (1.8)

B 3aBUCHMOCTH OT BellleCTBa U SHEPIUU MaJjalolX 31eKTPOHOB KO3((ULIMeHT
BTOPUUHOUM SMHUCCUU O MOXKET JOCTUraTh AecsiTd U Oosee. SIBjieHHe BTOPUUHOMU
SMMCCUM MCTOJIb3yeTCcd sl ycuieHus (orotoka. Ha puc.1.6 mpuBopurcs
cxemaThueckoe u3o0paxeHue (oTo3d/ieMeHTa C OAHOKPATHBIM BTOPUYHBIM
yCWieHHeM. YCTPOWCTBO (OTO3/eMeHTa C  OJHOKPAaTHbIM yCHUJIEHHEM
aHaJIOTUYHO YCTPOMCTBY BAaKyyMHOIO (hOTO3/1€MEHTA.

CBeTOUYBCTBUTE/bHBIA CJIOM, WIPAKOIIMA POJb TEepPBUYHOrO (POTOKAToAa,
HaHeCeH Ha BHYTPEHHel MOBepPXHOCTH CTEK/ITHHOIO BaKyyMHOro OasjoHYMKa M|
NIPUCOEeIMHEH K OTPUL{aTe/IbHOMY I0JIFOCY MCTOYHHMKA MOCTOSIHHOTO HaMpsKeHUsI.
Ha mnpoTuBOMO/MIOKHOM BHYTpeHHeH CTOpPOHe O0a/lJloHa HaHeCeH TaKOW JKe

CBETOUYBCTBUTe/IbHBIA cnoii D. OH dBisieTca BTOPBIM 3/1€KTPOOM-3MUTTEPOM.
Mexay KaToloM ¥ SMUTTEPOM PaCloJIO>KeH TPeTUM 371eKTPOJ, — aHO/l, TOTeHI[ral
KOTOPOTO BBbIllIe TIOTeHIMasa SMHUTTepa. POT03/IeKTPOHBI, BLIOWTHIE CBETOBLIM
MOTOKOM ¢ KaTofila K| yckopsroTca snekTpvyeckum mojeM M 3HauMTe/lbHas WX

yacTh, MpOJieTast uepe3 aHof 4, Mpe/CTaBISIOIMI COOO0M CeTKy, MpeojoseBas
BCTPEUHOe T10Jie MEXKy aHOIOM M 3MHUTTEpPOM, T0MajaeT Ha BTOPUYHBIA IMUTTEP
D, nonyuuBmmii HasBaHMe AWHOZA. BLIOUTBIE M3 HEro 3/MEKTPOHBI MeHBIIMX
CKOpOCTeM, yeM repBUYHbIe, COOHMPAIOTCS aHOZOM.

Ecimyi K03pbUI[MeHT BTOPUUHOM 3MHUCCHH 3JIEKTPOHOB OOJbIlle eAWHULIBI, TO
cuia TOKa B Iienmud aHofa Oyzer Oosibllle CWIbI TIEPBUYHOTO TOKa C KaToja,
BbI3BAHHOTO /IeiCTBUEM OCBeIlleHUs.

OcobeHHO BBICOKOE yCuieHre AiaeT Mpubop C MHOTOKPaTHBbIM yCU/IeHHeM TOKa
3a CueT BTOPUYHOM 3/IEKTPOHHOM 3MuccuM, nu3obpeteHHbId A.A. KyOGeikum u
TIO/TYUMBILIUKM Ha3BaHWe (DOTO3/IeKTPOHHOTO yMHOXKUTes1 (PIY) (puc. 1.7).
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Punc.1.6. Cxema poToasieMmeHTa C YyCUJ1eHneEM
dooToTOKA.
K - kaTtopn; O - gunHoAa; A - aHopa, ® - cBeTOBOI NOTOK

Puc. 1.6. Cxema doTo371emMeHTa C ycuaeHrueM (hOoTOTOKaA:
K —karog; [ — puHop; A — aHoa; ©@ — cBeTOBOM MOTOK

®O0TO3/1eKTPOHHBIE YMHOKUTE/NIA TIPUMEHSIFOTCS, TJaBHBIM obOpa3om, /st
V3MepeHusT MaJibIX  CBETOBBbIX TIOTOKOB (aCTPOHOMMSI U OITHYeCKast
CTIEKTPOMETpHUSI) W /11 PErducTpal[id KPaTKOBPEMEHHBIX C/Ia0bIX CBETOBBIX
BCIIbILIEK (siZiepHast PU3MKa U TEXHUKA).

JItoboe n300pa’keHre MOYKHO pacCMaTpuBaTh Kak MHOTOKAHa/IbHYI0 CHUCTEMY
nepefauu  UWHGOpPMALUM, TIpUYE€M UHWCAO0 KaHAJOB BbIpaXkaeTCsd UHC/IOM
paspelliaeMbIX 3/IeMeHTOB MepefiaBaeMoro n3o6pakeHusi. [{jist TOro UCIosib3yeTcst
Habop 10° + 10° mapanienbHBIX MMKPOKaHA/I0B, KaXKIbIM U3 KOTOPLIX paboTraer
He3aBHUCUMO, KaK OT/e/TbHbIM KaHA/IbHBIU 3JIEKTPOHHBIA YMHOXXUTE/Tb.
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Punc.1.7. Dnekrtpnyeckasa cxema dooTO3/IEKTPOHHOIO YMHOXUTEA.
&d - cBeTOoBOM NOTOK; K - dpoTokaTton,; 3, 3o, D3 - guHOAbI; A - aHOA;
D - penntenb HanNnps>XeHnsa

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 05110 | 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
MOJIO’KeHWe KOJIblla YCTPOMCTBA PEeryJMpPOBKU OCBELLIEHHOCTU MPU €ro
MOBOPOTE MPOTHB YaCOBOU CTPEJIKH).

3.10. TMocTtpouTh TrpadyKu 3aBUCUMOCTHU I =f(V) 71 MaKCMMaJIbHOW U
MUHHMAaJTbHOM OCBellleHHOCTel Ha MUJUTUIMETPOBOM Oymare.

3.11. YcraHOBUTb CBeTOPUILTP 4.

3.12. Tlpogenate mnyHKTel 3.5-3.7 u 3.9-3.10 pgna cBerobwibTpa 4
(A =578 Hm).

3.13. CpaBHuUTb Asisi cBeTodMILTPOB 1 1 4 TOKK HackiieHusi ipy U = 5 B.

3.14. OnpenenTh KWHETUYECKYHO SHEpPrur0  (otos3jekTpoHa masa 1
cBeToWIbTpa IO (opmyJie T =eU , TAe e — 3apsi], 2JIeKTPOHa,
U — 3anvparoiijee HanpsiKeHUe.

3.15. OmnpezenuTb MaKCUMalbHYH) CKOPOCTb (oTo3/ekTpoHa Aas 1

2eU
Vmax =y~
CBeTO(UIbTPA 0 (popMyIie M rae m — Macca 3/71eKTpoHa.
3.16. OrmpesemuTh paboTy BbIXOJAa (OTO3/IEKTPOHA W3 MeTa/yia s 1
A _ne_ eU
cBeTO(UIbTPa MO (hopmyJie A , rme h — nocrosiHHas IlnaHka,
C - CKOPOCTb CBeTa B BaKyyMe, A — /IJIMHA BOJTHBI.
A
Vo =—
3.17. OmnpenenuTh KpacHyto rpaHully ¢oto3ddekra o gopmyse h .
IIpumeuanusn:

1. InvHBI BOMH TIPOIYyCKAaHWS MHTep(epeHLIMOHHbIX CBeTOQUIbTPOB: 407 HM
(1), 435 um (2), 546 um (3), 578 uM (4). B ckoOkax yka3aHbl HOMepa
CBeTO(U/IBTPOB, yKa3aHHbIe HA YCTAHOBKE.

2. 3HaK «MUHYC» TIpY 00paTHOM peKume U3MepeHHst He UHAULIMPYeTCSl.

3. Pexxum paboThbl YCTAaHOBKM TIPEPBIBUCTBIM — uepe3 Kax/ble 45 MHUHYT
paboThI flenaeTcst mepephiB 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.

KonTpompyemsbie komrierenyuu: OK 01-OK 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; 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 05, OK 07;J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; 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 komnereHrmu: OK 01-OK 05, OK 07;J/1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kiwouu K Tectam:

[y

Ne Bonpoca 112/3/4/5(6/7/8/9 |10 11 13|14 |15

N

IlpaBunbHbIl (0 B (B |0 |(B|O0|(B|r|T [0 (a |7 |a [a |fj
OTBeT

KpuTepuu O1leHKH:

— «2» BbICTaB/sieTCs1 0OyyaroieMycsi, ecii Habpas MmeHee 5 6asioB;
— «3» BBICTaB/IsIeTCS 00yuaroieMycs, 3a 8-6 6anos,;

— «4» BBICTaB/IsAeTCS 00yuaromemycs, 3a 9-11 6annos;

— «5» BBICTaBIsIeTCS 00yUaromemycs, 3a 6osiee 12 6anios.

3ajjaHuA 1A CaMOCTOATe/TbHOH padoThl (CP)
Tembl 3cce (pedepaToB, JOK/1a 0B, COOOIIEHUI)

PasBuTtHe B3I/I10B Ha CTpPOEHYE BellleCTBa.
Mopenu cTpoeHUss aTOMHOTO fi/pa.
3aKOHOMEPHOCTU B aTOMHBIX CIIeKTpax BOZOPO/a.
ApnepHaa mozens aToMa.

OmnbiTel 3.Pe3epdopaa.

Mogens atoma Bogopoza o H.bopy.

KsanToBbIe nioctysatsl bopa.

Jlasepsl.

PN hA W=



9. Pagri0aKTUBHOCTB.

10.3aK0H paZilMOaKTUBHOTO pacriaja.

11.PafiioakTMBHBIE TPEeBpAILleHUS.

12.Crioco6b1 Hab/MIO/IeHNUST ¥ PEruCTparivy 3apsbKeHHBIX YacTHL.
13.9¢dext BaBunosa - HepeHKoBa.

14.ITonyuyeHne pafji0aKTUBHBIX U30TOIOB U UX [IPUMEHEHNe.
15.bronoruyeckoe jelCTBUE PaZMOAKTUBHBIX U3/TyYeHUM.
16.2/1emeHTapHbIe YaCTULbI.

Kontposvpyemsie komnerenyuu: OK 01-OK 05, OK 07:J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurtepuu onieHKu:

OtMeTKa «5»

TI0JIHO PACKPBITO COZeprKaHue MaTepuasa

YEeTKO Y TIPaBWIbHO [JlJaHbl OTIpe/ieJIeHUsT U PACKPBITO COJiep>KaHue TIOHSATUM, BePHO
VICII0JIb30BaHbl HAyYHbIe TePMUHBI

IJ1sI 0Ka3aTe/IbCTBA MCII0/Ib30BaHbl pa3/iMuHble YMeHUsI, BbIBOZbI U3 HabOJTIOeHUM,
OTILITOB

OTBET CaMOCTOSITe/IbHBIM, UCITI0/Ib30BaHbl paHee MpHoOpeTeHHbIe 3HAHMS.

OtmeTtka «4»

PacKpBITO OCHOBHOE COJlep>kaHre MaTepuasa

B OCHOBHOM IPaBUJ/IBHO JIaHbI OTIpe/ie/IeHus IOHATUU U UCTI0/Ib30BaHbl HAyUYHbIE
T€PMUHBI.

OTBET CaMOCTOSITe/IbHbIN

orpejeneHus IOHATUM HeMO/HbIe, AOMyLeHbl He3HAUUTe/IbHbIE HapyLIeHUs
TI0C/IeIoBaTeTbHOCTH U3/I0XKeHUsl, HeOO IbIlie HeTOYHOCTH TIPY HUCTI0/Tb30BaHUHU
HayUYHBIX TEDMHUHOB WK B BBIBOZAX U 0000IT|eHUsIX

TpaBWIbHbIE U YETKHE OTBEThI HAa BOMPOCHI yTOUHSIOL[Er0 XapakTepa (Mo3uLus
TTIOHVUMAFOIIUH)

OtmeTKa «3»

yYCBOEHO OCHOBHOE COZiep>KaHue yueOHOro MaTepuasa, HO U3/10)KeHO
(parMeHTapHO, He BCerja Nnoc/jaef0BaTebHO

orpeziesieHNs IOHATUN HeJOCTaTOYHO YeTKHe

He HCII0/Tb30BaHbI B KaueCTBe [J0Ka3aTeIbCTBa BBIBO/bI U 000011[eHNs 13
HabJTt0JeHN, JOTyIIleHbl OIIMOKU MPU UX U3/I0KeHUU

JIOMy1eHbl OIIMOKK M HETOYHOCTH B MCIO/Ib30BAaHWM HAYYHOU TePMUHOJIOTHH,
onpeziesieHe MOHSATHUU

TIpaBU/IbHBIE U YETKHE OTBEThI Ha BOIIPOCHI HABOAAILEr0 U KOHKPETU3UPYIOLLero
xapakTepa (Io3ULYs KPUTHK)

OTMmeTKa «2»
OCHOBHOE cojiepykaHue yueOHOro MaTepuasia He pacKpbITO



He JIaHbl OTBEThI Ha BOTIPOCHI HABOASIIEr0o U KOHKPETU3HPYIOIIero Xxapakrepa
JIOTTyIIleHbI TPyOble OIIMOKY B OTIpe/ie/IeHUH TTOHSATHH, TTPU UCITO/Ib30BaHUU
T€PMHUHOJIOTHU.

JIabopaTopHbIie padoThI
JIa6opaTopHasi pa6ora Ne 17
Vi3yueHHe TPEKOB 3apsDKE€HHBIX YaCTHI 110 TOTOBBIM (hoTorpadusam.

[lenb: 00BACHUTE XapaKTep ABMKeHUS 3apsyKeHHBIX YaCTHI].
ObopyaoBanue: dororpadhyii TPEKOB 3apsUKEHHBIX YaCTWL, TIOJyYeHHBIX B
Kamepe BuibcoHa, My3bIpbKOBOM Kamepe U (POTOIMYJIbCHUHU.

TeopeTHueckoe 000CHOBaHHE

[Tpu BbITIOJTHEHUM JJaHHOW J1TabopaToOpHOU paboThI CielyeT MOMHUTb, UTO:
a. JIJTMHA TpeKa TeM 0oJibilie, ueM 00JibIlle SHepPTyst YaCTHULIbI (U YeM
MeHblLLIe TUIOTHOCTb CPeJibl);

b. TomiuHa Tpeka Tem 6oJibiiie, ueM GoJIbIIe 3apsi/l YACTULIBI U UeM
MeHbIIIe ee CKOPOCTh;

C. TIpY JBVDKEHHH 3apsDKeHHOW YaCTUI[bI B MarHUTHOM TI0JIe TPEK ee
TI0JTyYaeTCsl ICKPUBJIEHHBIM, TIPUUEM PaJuyC KPUBU3HBI TPEKA TEM
6o/bIIe, yeM OOJIbITIE Macca U CKOPOCTh YaCTHUIIbI M UeM MeHbIiIe ee
3apsAv MOAY/ b MHAYKI[UM MarHUTHOTO TIOJIS:

d. wactuila ABUrasachk OT KOHIIA TpeKa C OOJIBIIIMM pafinyCOM KPHUBU3HBI K
KOHITY C MEHBIIIUM PaIdyCOM KPHUBHU3HBI (PainyC KPUBU3HBI 110 Mepe
JBYDKEHUs] YMEHbBIIIaeTCsl, TaK KaK M3-3a COMPOTUBIIEHHS CPe/IbI
YMEeHBIIIaeTCsI CKOPOCTh YaCTHULIBI).

ITopagOK BHINO/THEHUS DaGOTI)I

3adaHue 1. Ha AByX U3 TpeX Mpe/iCTaBleHHbIX BaM doTorpaduii (puc. 1,
2 1 3) u306pa>keHbl TPEKU YaCTHLI, ABWKYIIUXCSI B MarHUTHOM TIOJIE.
YKaxuTte Ha Kakux. OTBeT 0060CHYTe.

3adanue 2. PaccmoTtpurte oTorpaduio TpeKOB X-4aCTHLI,
JBUTABIIMXCS B Kamepe BusibcoHa (puc. 1), ¥ OTBeThTe Ha
JaHHbIE HYKe BOTIPOCHI:

1. B KakoM HarpaB/eHUH [[BUTA/IACH O-UaCTHUI]bI?

2. JlnuHa TpeKoB o-4aCTUL| IIpUMepPHO ofuHakoBa. O
yeM 3TO FOBOPUT?




3. Kak meHs1ach TOMIMHA TPeKa Mo Mepe ABWKeHUst yacTul]? UTo u3 53Toro
cnenyert?

3adanue 3. Ha pucyHke 2 naHa ororpadus
TPEKOB O-uaCTHL] B Kamepe BuibcoHa,
HaxO/JVBLLIENCSI B MarHUTHOM MOJI€.
OrnpegenuTe 10 3TOM (poTorpaduu:
1. ITTouemy mMeHAUCHL pajuyC
KPVBU3HBI U TOJILL{MHA TPEKOB 110
Mepe IBW)KeHUs! (-uacCTuL]?

2. B Kakyro CTOPOHY [BUTa/IMCh YaCTUL[bI?

3adaHue 4. Ha pucyHke 3 fgaHa gortorpadus Tpeka 3/eKTpoHa B
My3bIPbKOBOU KaMepe, HaXO/IUBILIeCsi B MarHUTHOM Tiosie. Oripefiesivre 1o
3TOM (hoTorpaduu:

1. TTouemy Tpek uMeeT (popMy CIUpPAIN?

2. B KakoM Hampas/IeHUM JBUTaJICs 37I€KTPOH?

3. UTO MOrJ/10 NOCTY>KUTh IPUUMHOMN
TOT'0, YTO TPEK 3JIeKTPOHA Ha PUCYHKe
3 ropasfio AJIMHHee TPEKOB (- YaCTHL]
Ha pUCyHKe 2

Koutponupyemblie komriereHiuu: OK 01-OK 05, OK 07.J1.1.-J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kputepuu ouieHku:

— OreHKa «5» CTaBUTHCS, €C/IU YYall[ANCs BBITIONHSET paboTy B MOIHOM 0O0beMe C
cobmoieHieM HeoOXOAWMOM  T10C/Ie[IOBATe/TbHOCTH TPOBE/IEHHsI OIBITOB U
W3MepeHW;  CaMOCTOSITe/IbHOM  pallMOHa/JIbHO  MOHTUDYeT  HeoOXOAUMbIe
o0opy/IoBaHKe; BCe OTBITHI IPOBOAUT B YCJIOBHUSX M Pe)KUMaX, 00ecTieurBaroIuxX
ToJTyueHure TIPaBUWIbLHBIX Pe3y/IbTaTOB U BBIBOZIOB; COOMOaeT TpeOOBaHUS TIPaBU
6e30IacHOCTU TPY/la; B OTUeTe MPaBUIBHO M aKKypaTHO BBITIOIHSET BCe 3allvCH,



Tab/UI[bl, PUCYHKH, YepTeXKd, TpadyKW, BLIYKUC/IEHWS; TPAaBUIBHO BBITIOHSET
aHa/iu3 MOrPeIIHOCTeM.

— OreHKa «4» CTaBUTCS, €C/TA BBITIOJIHEHBI TpeOOBaHUs K OIIeHKH «5», HO ObLTH
JOTTyIIleHbl /IBa-TPH HejoueTa, He Oosee ofHOW Herpyboi OLIMOKH W OJHOTO
Hezoyera.

— OueHKa «3» cTaBUTCS, ecnd paboTa BBIMOJIHEHA He TIOJHOCTBIO, HO 00beM
BBLITIOJIHEHHOW UaCTH TaKOB, I03BOJIET TOJyUYUThb TIpaBU/IbHbIE pe3y/abTaThbl U
BLIBO/IBI: €C/TU B XO/Ie TIPOBE/IeHHsI OTIbITa Y U3MepeHU ObITN JIOMyIIeHbl OIITMOKH.
— OmeHka «2» CTaBUTCS, eciu paboTa BBIMOJHEHAa He TIOJHOCTBIO U 00beM
BBITIOJTHEHHON YacTh paboT He TI03BOJIAT CJesiaTh TMPaBU/IbHBIX BBIBOZOB: €C/iH,
OTIbITHI, U3MePeHHs], BEIUKMCIeHUs], Ha0/Ir0[eHusT TIPOM3BOANINCH HEPaBU/IBHO.

KonTtposibHast pabora Ne 6
ITo pa3geny «J/ieMeHTbI KBAHTOBON (QU3NKI»

Bapwuamnr 1.
aiiTe xapaKTepUCTUKY (PU3NUECKOTO SIBJIEHUS: aHHUTHJISILIUSL.
[aniTe XapakTepyuCTHKY 3aKOHA paJMOAKTUBHOIO pacraja.
Kakyro MakCcUMasibHY10 KHHETUUeCKYI0 SHEPTHI0 UMEIOT 3/1eKTPOHbI, BLIDBAHHBIE
13 okcuza 6apus, ipu 061yueHuu cBeToM ¢ yactoroi 1015 I'y?
Bapuanr 2.
HanTe XxapaKTepUCTUKY MIaHeTAPHOU MOZIe/TM CTPOEHHUS aTOMa.
[aliTe XxapaKTepuCTUKY (hU3UUECKOr0 YCTPOMCTBa: (hOTO3/IeMEHT.
AKTHBHOCTb PaIMOAKTUBHOIO 3/IeMeHTa YMeHbIIW/Iach B 4 pasa 3a 8 cyrok. Haitu
nepuo/ ToJjiypacnaza.
Bapwuanr 3.
[aiiTe xapaKTepuCTUKY MOJIe/TU CTPOEHUsI aTOMHOTO si/ipa.
[aiiTe XapaKTepuCTUKY Teopyuu DWHILITelHa A5 poTosddekTa.
Havity yactoty usnyueHnus, Macca ()OTOHOB KOTOPOT'O paBHa Macce MOKOsI
5J71eKTPOHA?
Bapwuanr 4.
[aiiTe xapaKTepUCTUKY KBAaHTOBOM MO/ie/Id CTPOEHUsT aToMa.
[aiiTe XapaKTepUCTUKY T€OPUU OTHOCUTETHLHOCTH.
Hairtu sHepruto cBsi3u sijpa gevrepusi 21H?
Bapuanr 5.
[aiiTe XapaKTepUCTUKY (DU3MUYECKOTO0 SIBJIEHUS: TePMOSiiepHast peakLys.
[aiiTe XapakTepuCTUKY (hU3MUeCKOro YCTPOUCTBa: KaMepa BusibcoHa.
Omnpegenvre 3Heprvi0 GOTOHOB, COOTBETCTBYIOIIMX HauboJ/iee ATMHHBIM BOJTHAM
BUIMMOM UacTH criekTpa 760 HMm.
Bapwuasr 6.
[aviTe xapaKTepUCTUKY (DU3UUYECKOT0 SiBJIeHUs: (POTO3(PGEKT.
[anTe XapakTepuCTHKY (PU3MYeCKOro YCTPOUCTBA: CYETUMK ['elirepa.



Harmiure peakifuto, eciu mpyu bombapaupoBke 6opa 105B HeliTpoHaMu 13
obOpa3oBaBIIIerocs siipa BLIOpachIBaeTCs anb(ha-yacTHIIa.
Bapuanr 7.
[lanTe XapakTepuCTUKY (PU3UYECKOTr0 SIBJIEHUS: PAMOaKTUBHOCTb.
[aniTe XapakTepuCTUKY (PU3MYEeCKOr0 YCTPOUCTBA: J1a3ep.
Havitu kpacHyto rpanuuy ¢poTto3ddexra A1 Kaaus.
Bapuanr 8.
[HaniTe XxapakTepucTUKy runote3ssbl [11aHka.
[aliTe XxapaKTepuCTUKY (hU3MUECKOTr0 YCTPOMCTBA: siZiepHbIA peakTop.
Kakasi sHeprus BbiJjeisieTcsi Ipy peakLuu:

31H + 21H 42He + 10n?

KonTpompyemsie kommnereHuuu: OK 01-OK 05, OK 07; JI.1.-JI.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu oLieHKuU:

- «b» cTaBUTHCS 3a pabOTY, BHITTOIHEHHYIO ITOTHOCTBIO Oe3 OIIMOO0K M HeI0UeTOB.

- «4» CTaBUTBLCA 3a pabOTY, BLIMOJHEHHYO MTOJIHOCTBIO, HO MPU HA/TMUMHU B HEl He
bomnee ofHoM rpyOoii U ofHON Herpybol OmMOKK U OAHOTO HejoueTa, He Gosee
TpeX He/IOUeTOB.

- «3» CTaBUTBCS, €C/TU CTY/IeHT MPaBUIBHO BBIMIOTHWI He MeHee 2/3 Bceid pabOThI
WX JOMYyCTUN He Oomee ofHOW rpy0Ooi OmMMOKM W ABYX HeIOUeTOB, He OoJiee
OJIHOM Tpy0OoOl M ofHOW Herpyboi oMbk, He Oosee Tpex HerpyObIX OIMIMOOK,
O/THOM Herpy0o#i OIMOKKU U TPeX HeI0UeTOB, MPH HaTMUWH 4-5 HeZI0UeTOoB.

- «2» CTaBUTbCS, €C/IU YMCJIO OLIMOOK 1 HeI0UeTOB TIPEBBICHIO HOPMY OLIEHKH «3»
WM TIPaBWIBLHO BBITIOJIHEHO MeHee 2/3 Bceid paboThI.



Tabuuna 3 - ®opma uH(OPMALIMOHHON KAapThl 0AaHKA TeCTOBBIX 3a/laHUI

HaumenoBanue
paszesoB

Bcero
T3

KonuuectBo (opm T3

OTkpbITOrO
TUIA

3aKpbITOro
TUMA

Ha
COOTBETCTBUE

YnopsigoueHue

KonTponupyemebie
KOMIIeTeHLIUU

Pazpgen 1. MexaHuKa

3

OK 01-OK 05, OK
07; J1.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7;
JIP2, JIP4, JIP23,
JIP30

Paszpen 2. MosieKky1sspHas
(u3uka u ocHOBBI
TepMOAMHAMUKH

OK 01-OK 05, OK
07;J1.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23,
JIP30

Pazpen 3.
JJ/IeKTPpOAMHAMHUKA

OK 01-OK 05, OK
07; JI.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23,
JIP30

Pasgen 4 Konedanus u
BOJIHBI

OK 01-OK 05, OK
07;J1.1.-J1.6.; M.1.-
M.6.; I1.1.-11.7;
JIP2, JIP4, JIP23,
JIP30

Paszpgen 5. OnTHka

OK 01-OK 05, OK
07; JI1.1.-J1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23,
JIP30

Pazgen 6. DseMeHTBI
KBaHTOBOH (pU3MKH

OK 01-OK 05, OK
07; JI.1.-J1.6.; M.1.-
M.6.; IL.1.-I1.7;
JIP2, JIP4, JIP23,
JIP30




ITepeuenn BompocoB (3ajau)
AJIS1 IPOMEXXYTOYHOU aTTecTanum (3K3amMeH/3a4er)

TeopeTnueckue BONPOCHI
1. Mexanuueckoe paBrKeHWe. OTHOCUTE/NBHOCTh [BWXKeHus. CucreMa OTCYeTa.
MarepuasibHas TOUKa.
2. PaBHOMepHOe W paBHOYCKOPEHHOE TPSIMOJIMHEWHbIE NBWXeHUs ((popMysbl U
rpayKy, ONMUCHIBAOIIIME [JaHHBIE IBVKEHMUS]).
3.  [BwXKeHue 1Mo OKPY>KHOCTH C TIOCTOSTHHOM T10 MO/IyJ/T0 CKOPOCThIO. KrHemMaTuka
[BIDKeHUS KOJIeCHOM TIaphl.
4. Cwuna. Macca. 3akoHbl Hbr0TOHa.
5. 3aKoH BCeMUpHOro TArorteHus. ['paButanonHoe mosie. Cuna Tsokectu. Bec u
HEBeCOMOCTb.
6. Cwa ynipyroctu. Cuna TpeHus.
7.  VMnynbc Tena. 3aKOH COXpaHeHUs! UMITY/IbCa U PeaKTUBHOE JIBUKeHNUe.
8. Pabota u MomHOCTb. MexaHWuecKast 3Heprusi U eé BU/bl. 3aKOH COXPaHEHUsI
SHEepPruu.
9.  OcHOBHBI€ TOI0KEHUST MOJIEKYIIPHO-KUHETUYECKOM TeOpUU rasa.
10. OOwbsicHeHMe arperaTHbIX COCTOSIHAM BelleCTBA HA OCHOBe AaTOMHO-
MOJIEKY/ISIPHBIX TIpe/ICTaBIeHUMN.
11. TemnepaTypa, Kak Mepa CpeJHed KWUHETUUEeCKOW SHEPruM XaoTUYHOIO
JBWDKeHUsI MosieKyJ/1. TepMoguHamMUuecKas I1kasaa TeMrieparyp. AOCOMIOTHBIN HYJIb.
12. Mopens npeansHoro rasa. OcHosHoe ypaBHeHre MKT.
13. HacelieHHble ¥ HeHachlleHHbIe napbl. Biia)kHOCTh Bo3ayxa.
14. Mopenb cTpoeHUst XUAKOCTU. IIOBEepXHOCTHOe HaTs)KeHWe U CMauyvBaHUe.
KanunispHsle siBieHUs.
15. Mopens cTpoeHus TBEPAbIX Ten. MexaHWuecKre CBOKMCTBA TBEPBIX Tell.
16. BHyTpeHHsi1 3Heprus U CrocobObl eé u3MeHeHUWs. [lepBblii  3aKOH
TepPMOJMHAMUKWU.
17. TlpuHuun geuctBus TerioBor MammHel. KIT/I TeryioBoro ABuraresisi.
18. BsaumopencTBue 3apsUKeHHBIX Tesl. DJIeKTPUUYECKUH 3aps/. 3aKOH COXpaHEeHUs
3JIeKTPUYECKOro 3apsija.
19. 3akoH KyJsioHa. DyieKTpruyeckoe 1oJie U ero xapakTepuCTUKH.
20. Onexkrtpuyeckas 6MKOCTb. KOHeHCaTOPBbI.
21. TlocrosiHHBIM >5/eKTpUYecKUd TOK. Cua TOKa, HarpsyKeHWe, 3J1eKTpUYecKoe
COTIPOTHBJIEHME.
22. TlapanienbHOe U MOC/iejoBaTe/IbHOe COeJUHeHUe TIPOBOJHUKOB
23. 3akoH Owma A1 yyacTKa Lenu ¥ nmosHou tenu. 3/JC ucTouHnKa ToKa.
24. Pabota 1 MOII[HOCTb TTOCTOSIHHOTO TOKa. 3akoH J>koysi-JIeHtia.
25. IlonynpoBOSHUKWY. Cob6cTBeHHast 51 IpUMecHast IIPOBOUMOCTH
TI0/TYTIPOBO/JHUKOB
26. MaruutHoe 1osie. MarHuTHOe 110J1e TTIOCTOSTHHBIX MarHUTOB U MarHUTHOE 110J1e
TIPSIMOT'O TOKa.
27. WVIHAayKUMst MarHWTHOTO 1OJ1sl. MarHUTHBIN TTOTOK.
28. Cwuna Amnepa. 3akoH Amriepa.



29. fIBneHue 3/1eKTPOMarHUTHOM WHAYKLWY U 3aKOH 3JIEKTPOMarHUTHOM UHAYKLWA
®dapages.

30. IIpaBuio JleHia.

31. BuxpeBoe 3/1eKTprUecKoe 1oJie.

32. Camounpaykuus. 1C camouHAyKUuU. HAYKTUBHOCTb. DHEPrusi MarHUTHOIO
TI0JIS1.

33. MexaHuueckue KojiebaHUs U UX XapaKTepUCTUKU.

34. CBobOo/iHbIe U BEIHYK/IeHHbIe Konebanus. PesoHaHc. KosiebaHusi MOCTOB.

35. TlpeBpaiijeHre 3HEPryuy TP KoJsiebaTeTbHOM JIBYKEHHHU.

36. MexaHuueckue BOJIHbI. Bu/bl BOJIH XapaKTepUCTUKU BOJIH. 3BYKOBbIE BOJIHBI.
37. CBo0Oo/iHbIe 3/IeKTPOMAarHuTHBIE KojiebaHUsi B KOHTYpe. [IpeBpaiiieHre SHepruu
B KosiebaTesibHOM KOHTYpe. @opmyJsia ToMcoHa.

38. IlepemenHsbii TOK. [lo/lyyeHre mepeMeHHOr0 TOKa

39. AKTMBHOe COTNpPOTHUBJ/IEHHE B LIE[U EPEMEHHOr0 TOKa. [lelCTByoIMe 3HaUeHUsT
TOKa U HarpspkeHUs. MOIHOCTb [TepeMeHHOI0 TOKa.

40. KaryliliKka UHAYKTABHOCTH B LU [IePEMEeHHOr0 TOKa.

41. KoHzeHcaTop B Lierny rnepeMeHHOro TOKa.

42. Tpaucdopmarop. [Tepesaua u pacrpe/iesieHye 3/1€eKTPOIHEPIUH.

43. OJleKTpOMarHurtHoe TIi0jie U 3JIeKTpOMarHuTtHele  BoJIHBL.  CKOpOCTH
57IeKTPOMAarHUTHBIX BOJIH.

44, ®dusnyeckre 0OCHOBbI PAJMOCBA3H.

45. DnekTpoMarHuTHas Tip¥poga cBeTa. CKOpPOCTb CBeTa. 3aBUCHMOCTb MEXAY
JJTMHHOM BOJTH U YaCTOTOM 3/IeKTPOMarHUTHBIX KOsieOaHMiA.

46. 3akOH oTpakeHUs U IpesioMyieHus cBeta. [lo/iHOe oTpakeHue cBeTa.

47. WVuTtepdepeHLus cBeTa, AUPPaKIUs CBeTa.

48. [ducrmepcusi cBeta.

49. Tlonsipu3auus cBeta.

50. IlIkana 5/1eKTpPOMarHUTHBIX U3/TyUYeHHUH.

51. KeaHtoBas npupoza csera. Ksantosas rurnoresa IInaHka.

52. ®oroaddexrt, ero 3akoHbl. [IpumeHeHue potosddekra.

53. YpaBHeHue DuHIITeNHA 47151 GOTO3(PPeKTa.

54. Mopenb atroMa Pe3epdopaa v bopa. YpoBHM 3Hepruu B atoMme. U3nyueHue u
TIOTJIOL|eHVe SHepruu aToMoM. KBaHTOBaHNe SHepruu.

55. [TIpuHUMN AeMCTBUS U UCIO/b30BaHMe Jia3epa.

56. PajguoakTUBHBIE U3/TyYeHHs U UX BO3JEMCTBHE Ha )XKUBbIE OPraHU3MBbI.

57. CoctaB aTtoMHbIX sfep. fAxepHble cuibl. [edekT macchl. OHeprusi CBsi3U
aTOMHBIX s7iep.

58. ApepHble peakiuMd. OHEPreTUYeCKWW BbIXOJ, sepHOM peakiuu. LlenHas
peaxkius JieieHusl.

59. TepmosiiepHble peakLu



KauecTBeHHBbIe 3a/jaUuu
1. Besnocunenuct enetr mo pPOBHOW MpsiMou Jopore. Kakue pgetanu Benocuneza
JIBDKYTCS OTHOCUTEBHO 3€MJ/IM 0 NPSIMOJIMHEMHBIM TPAaeKTOPUSIM, a Kakhe — MO0
KPUBOJIMHEUHBIM?
2. OT Kakoul CKOpPOCTM — CpeJHed WIA MrHOBEHHOWM — 3aBHUCUT CTelleHb
TIOBPEXKIeHUsT aBTOMOOW/ISI TIpY aBapUHHOM CTOJIKHOBEHHWH C TIPENSITCTBUEM Ha
CBOEM IyTU?
3. JlBa moe3ga UayT HaBCTpeuy APYT APYTY: OJUH — pa3rOHsIeTCS B HallpaB/IeHWH Ha
ceBep; APYrou — TOPMO3WUT B IO’KHOM HaripaBjieHUM. Kak HarpaBiieHbl yCKOpeHUs
10e3/10B?
4. Tpu Tena OpollieHbl Tak: TlepBoe — BHU3 0e3 Haua/bHOW CKOPOCTU, BTOpOE —
BHU3 C HayajlbHOM CKOPOCTBIO, TpeTbe — BBepX. OJVMHAKOBBI I YCKOPEHUS] 3TUX
Tes?
5. Ansercs MM NWHeMHass CKOPOCTb MOCTOSSHHOW BeIMYMHOM TIPU PaBHOMEPHOM
JBUKEHUU TeJla TI0 OKPY>KHOCTU?
6. IToueMy Henb3s miepeberaTsb yAMIly miepef; OM3KO UAYIITUM TPaHCIIOPTOM? B uem
TIPUUKHA TOTO, YTO BOJUTE/Ib HE MOXKeT Cpa3y OCTaHOBUTb aBTOMALLUHY?
7. BapoH MioHxray3eH yTBepyKZaj, UTO BBITAL[WI caM cebst u3 60si0Ta 3a BOJIOCHL
ObocHOBaTh HEBO3MOXXHOCTh 3TOTO.
8. Tersioxon Mpy CTOMKHOBEHUH C JIOJKOM MOYKET TIOTOIUTE ee 6e3 BCAKUX sl cebst
rnoBpexxaeHun. Kak 3To coryiacyeTcsi C paBeHCTBOM MO/ yJ/Ier CUJI B3aUMOJEUCTBUSA?
9. Kakad cusia 3acTaBiisieT 3eMJIt0 U Jpyrye IylaHeThbl ABUraTbCsl BOKPYT CostHLa?
10.Mexny AByMs TenamMu [eWCTBYeT CWla BCEMHUPHOro TsaroteHus. Ecmyi maccy
OJHOTO W3 TeJ YBeJIWYUTb, HalpuMep BJBOe, a pacCTOSIHUE MeXKIy TelaMu
COXPaHUTh TIPEKHUM, TO H3MEHUTCH JIM CWla TACOTeHUs Mexay Humu? Eciu
W3MEHUTCS, TO KaK?
11.TIpuTsirBaeTcst 1 3eM/Isl K BUCSIIIEMY Ha BeTKe si0/I0Ky?
12.VimeeT 1 Bec OpPYCOK, Jiexkaliuii Ha crosie? [lagaromuii co crona?
13.ITouemy mazar0T Ha 3eMJIIO Karuiv JOXK/s, KPYIIUHKY rpaja?
14.Korja BO3HUKAKOT CUJIbI TPEHUS TIOKOSA? CUJIbI TPEHUA CKOJIBXKEeHUA? CUJIbI TPEHUS
KaueHus?
15.1IpuBesuTe ipuMepsbl, KOrja TpeHue BpeJHO U KOorja Ioje3Ho.
16.Ha cTosiike B BaroHe roe3s/ia ge>kat Kopobka KoHdet u s16710k0. [Touemy B Hauasie
JBIDKEHUsT sI6JI0KO TIOKaTWU/IOCh Ha3aj, (OTHOCHUTENThHO BaroHa), a KopobOka KoHder
ocTanach Ha MecTe?
17.Tlouemy my7si, BbUIeTeBIIIAs U3 PYXKbsi, HE MOXKET OTBOPUTH ZiBepb, HO MpobrBaeT
B HeW OTBepPCTHe, TOrjJa KakK [JaBjJeHWeM Iajblid [ABePb OTBOPUTH JIETKO, HO
T1IpoJiesiaTb OTBepCTUe HEBO3MOJKHO.
18.Cogepiiiaer i paboTy cuia TsHKeCTH, JeMCTBYIOIIAs Ha KHUTY, JIEXKAIlyl Ha
crosie?
19.Manpurk B ofHOM ciydae miporresn 100 M, a B pyroM — TpoOexkas Takoe ke
paccrosgHue. OIMHaKOBbIe /T MOLLHOCTU OH pa3BUBas?
20.KameHb GpoiiieH BepTHKa/lIbHO BBepX. Kakue rpeBpaliieHusi SHepruu MpoOUCXO/sT
TIpY I10J1eTe KaMHA?



21.JIeTKOBOM U TPYy30BOM aBTOMOOW/IM [ABWXKYTCS C OJWHAKOBBIMH CKODOCTSIMHU.
Kakoi u3 Hux 001ajaeT 00JIbIel KUHeTUUeCKOH YHeprueii?

22.Bojla KWUMUT B OTKPBITOM cocyze. M3MeHUTCS /M Macca >XUIKOCTA BO BpeMs
KUTIeHUs1?

23.YeM 006BsICHSIETCS pacTIpOCTPaHeHHe B BO3ZyXe 3araxoB OeH3WHa, AYX0B U APYTUX
BeleCcTB?

24.Kak U3MEHUTCS JiaBjieHue W/lea/IbHOTO rasa Ipy YBeTMYeHUU KOHLIEHTPALUU ero
MOJIEKYyJl B 2 pasa, eCc/ld CpefHssl KBaJpaTHuyHasi CKOPOCTb MOJIEKYJ OCTaeTcs
HEHW3MEeHHOW?

25.Ha uto pacxoayetcsi 6oJibllle SHEPrHUU: HAa HarpeBaHHe BOJbI WM aTFOMHUHHEBOMN
KaCTPHOJ/M, eCJIU UX MaCChl OJMHAKOBBI?

26.I1loueMy >Kesie3Hble [1eYr CKOpee HarpeBarOT KOMHATY, UeM KUPIIMYHbIe, HO He TaK
JIOJITO OCTAKOTCS TEeIJIbIMUA?

27.MO>KHO /1 B MeIHOW KaCTPOJie PacIlylaBUTh CTa/lIbHYIO JieTab?

28.B KakoM ciiydae MOXKHO TIOJIyUWTh OOJIbIllee KOJUUYECTBO TETUIOThI: CKuras 1 Kr
6eH3uHa WM 1 KT KaMeHHOT'O yTJisi?

29.Kak € TOMOLIBKD KOMHATHOTO TepMOMETpa OmpeJenuTb OTHOCUTEbHYIO
BJI&)KHOCTb B MOMeLL[eHUU?

30.[Touemy rpu riepeBo3Ke GeH3WHa U APYTUX JIETKO BOCTIAMEHSFOIITUXCS BeIeCTB K
LIMCTEPHE TIPUKPEIVISIOT MeTa/UIMYeCKYHO Lielb, KaCarolyrCs 3eMIu?

31.. Kak U3MeHUTCs cuia B3aMMOJEHCTBUSA IBYX TOUEUHBIX 3/IEKTPUUEeCKUX 3aps/i0B
TIpYU yMeHbILIeHUW PaCCTOSTHUSI MKy HUMU B 2 pa3a? BribepuTe mpaBUIbHBIN OTBET.
32.Pa3Mepbl MeJHOT'O U »Kejle3HOro TMPOBOJOB OAUHAKOBbLI. COIPOTHBIIEHME KaKOro
npoBoza 6oJibIre?

33.HanpspkeHre Ha KOHLIAX MPOBOJHWKA YBenMUYWIM BABOe. Kak vM3MeHWsach cusia
TOKQ, IPOTeKaroLero B rpOBOJAHUKE?

34.YeM ornacHO KOPOTKOE 3aMbIKaHUe 3/IeKTPUUYECKUX TIPOBOJOB?

35.ITpuBerTe MpUMEPhI UCTIOIH30BaHUS TEIJIOBOTO JEMCTBUS TOKA B OBITY.
36.I1locneoBaTe/ibHO COeVHEHHbIE Me[Hasi Y >Keje3Hasi TIPOBOJIOKM O/IMHAKOBOU
O/IUHBI U CeYeHUsl MOJK/IHUYEHbl K akKKyMy/siTOpy. B Kakoll W3 HUX BBIJEIUTCS
Oo/bIlIee KOJIMUECTBO TEIVIOThI 3a OZJMHAKOBOE Bpemsi?

37.IloueMy BOKpYI 3JIEKTPOJIMTA HeT 3JIEKTPUUYECKOr0 TI0/il, XOTS BHYTPU ero
VIMEIOTCS 3apsyKeHHbIe NOHbI?

38.Kakoro Tvria — 3/71eKTpOHHast WX JbIpOouHasi — Oy/eT IMTPOBOJUMOCTb TepMaHusl,
ec/id K HeMy J00aBUTh B HEOO/BILIKMX KOJTUYECTBAX [IUHK?

39.Kak B3auMO/IeUCTBYIOT TOKH, HallpaB/I€HHbIE TaK, KaK YKa3aHO Ha PUCYHKe?

® O ® ®

40.Kak usMeHuTcd cuia Amrepa, JAelCTBYHOIIas Ha MPSIMOJIMHENHbIA MPOBOJHUK C
TOKOM B OJJHOPOZJHOM MarHWTHOM I10Jie TIpY YBeJIMUeHUU CUJ/Ibl TOKa B IIPOBOJHUKE B
3 pasa? [IpoBOAHUK pacriosioyKeH MeprieHAuKY/IIpHO BeKTOPY UHAYKLIUU.

41.Kakue 3aTpygHeHUsi BCTpeTwla Obl 3/IeKTPOTeXHUKa, ecid Obl BO3AyX ObLI
XOPOLLYM MPOBOJHUKOM 3JIeKTpUYeCcTBa’?



42.KaK W3MEeHUTCS CW/a, AeMCTBYIOIIAasi Ha MPSAMOJIMHENMHBIN TTPOBOJHUK C TOKOM B
OJHOPOJHOM MarHWTHOM II0jie TIPA YBeJIMYeHWU MHIAYKLUKA MarHuTHOrO Iojs B 2
pa3a? [IpoBOJHUK pacrio/ioKeH NepreHAUKYJ/ISIpHO BEKTOPY UHAYKLUU.

43.B 3/1eKTpUYeCcKyrO Lielb BK/IKOYEHa KaTyIlKa, 10 KOTOPOM MPOMYCKalT CHayvasa
TOCTOSTHHBIM, a 3aTeM IepeMeHHbIM TOK. B Kakom cjyuae KaTyIllKa HarpeeTcs
GosbIie?

44.006bsACHUTE TIPOUCXOXKIeHNEe COTHEUHbIX U TYHHBIX 3aTMEHUM.

45.V13MepeHus noKasa/iy, UTo [J/MHa TeHU OT IpejMeTa paBHa ero BbicoTe. KakoBa
BbIcOTa CoOJTHLIA HAZl TOPU3OHTOM?

46.Ha pucyHKe n300pakeHO MpeJIOM/IeHHe Jyda CBeTa Ha TpaHuile AByX cpel. Kakas
cpefia ONTHYecKu OoJsiee TIOTHAST?
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47.YT0o/ Mexay TajaroliuM M OTPaKEHHBbIM Jiydamu cocrtasjsgeT 50°. IlTox kakum
YIJIOM K 3epKasly TaZjaeT CBeT?
48.KakuM 00pa3oM yCTpaHSIIOTCSA TaKhe HeAOCTaTKW TJa3a, Kak OMM30pyKOCTb U
JlaJIbHO30PKOCTh?
49.006bsicHUTe, YeM BbI3BaHAa Pa/ly>KHast OKpacka MbITbHBIX ITy3bIpeii?
50. Kakum 06pa3oM MOXXHO OOBSICHUTH OTK/JOHEeHHe KOMETHBIX XBOCTOB TIpU
MPOXO’K/JAeHUU KoMeThl BOM3u CosHIja?
51. JlaBjeHue CBeTa Ha YepHYIO INOBEPXHOCTh B [BA pa3a MeHbIle, yeM Ha
6enyto. [Touemy?
52. [Ilpu 6e3061auHoM HebGe HOUM OOBIUHO XOJIOZIHEe, UeM MPU 00auHOM.
ITouemy?
53.KakoB coctaB usoronoB HeoHa “’Nej, *'Nejy u *Ney? UTO XapakTepHO s
HM30TOIOB OZHOTO 3/IeMeHTa’?

PacuéTHbie 3ajaun
1. ABTOMOOW/Ib yAansieTcssi OT MOCTa, [BUTasCb pPaBHOMEPHO U
TIPSIMOJTMHEMHO CO CKOPOCTBIO 72 KM/U. Ha KakOM pacCTOSHMM OT MOCTa OKaXKeTCs
aBTOMOOMIIb uepe3 10 ¢, ecsiv B HaYaIbHBI MOMEHT BPeMeHU OH HaXOZUJICS OT Hero
Ha paccrosiHau 200 m?
2.KakoB MOly/ib BEeKTOpa YCKOpeHHs aBTOMOOW/IS TIPU TOPMOKEHWU, eC/d TIpU
ckopoctu 108 KM/4 Bpemsi IO/IHOTO TOPMOyKeHus 15 ¢?
3. D1eKTporoe3 i, OTXOASIIUN OT CTaHI[UH, B TeueHue 0,5 MUH JBUTa-
cs1 ¢ yckopenureM 0,8 m/c®. OrmpezieniTe IMyTh, KOTOPBIM OH TIPOILE/ 3a 3TO BpeMs, U
CKOPOCTb B KOHLIE 3TOr'0 MYTH.

4. Pacckaxute O [BWKEHUM Tesa, rpapuK MPOEKLUU YCKOpPeHHUs
KOTOpOT0 1300pakeH Ha PUCYHKe.
5. Pacckaxute O [BWKEHUM Tefa, rpaduK TIPOEKIMU CKOPOCTU

KOTOpOT0 M300pakeH Ha PUCYHKe
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6. TeJso ynano ¢ BbiCcOThI 45 M. Onipeiesiite BpeMs MaJieHus.
7. ABTOMOOW/Ib ABWXXETCS TI0 3aKPYT/IEHUIO J0pPOord pagauycoM 120 m
CO CKOpOCTBIO 36 KM/4. UeMy paBHO IIeHTPOCTPEMHTE/ILHOE YCKOpeHe aBTOMOOHIS?
8. Cuna 60 H coobmjaer teny yckopenue 0,8 m/c’. Kakas cuia
COOOIIUT 3TOMY Te/ly YCKOpeHue 2 M/c*?
9. [Mpy>kuHa ¢ ko3@duimentom kectkoctd 100 H/m niog, felicTBreM

HEKOTOpPOW CWIbl yAJIMHWIAch Ha 5 cM. KakoB KO3(PGUIMEHT >KeCTKOCTU ApPYrou
TIPY>KUHBI, KOTOpasi MO/, AeMCTBUEM TOU >Ke CUJIbI yIJIMHUIACh Ha 1 cM?

10. KakoBo paccrosinue Mexzay mapamu maccor 100 Kr KaKabld, eciu
OHU MPUTATUBAIOTCS APYT K JpYry C cuiou, pasHou 0,01 H?

11. Bec nepepsinHoro siiyka 400 H. UToOb! ero cIBUHYTH C MecTa, T10-
TpeboBasock Mpuaoxutb cuay 200 H. Onipeznenvite Ko3hGUITMEHT TpeHUsI.

12. [IBa 11apyvkKa OJWHAKOBBIX MAacC paBHOMEpPHO KaTATCA II0 CTOJY.
CkopocThb nepBoro mapuka 1 M/c, CKOpoCTb BTOPOro wiapuka — 2,5 m/c. Mnysbc
KaKoro I1aprka 6oJibIlie ¥ BO CKOJIBKO pas?

13. Omnpegenvre paboTy, COBeplillaeMyH0 TIpU MOAbeMe Tejla MacCoi 4 KI Ha BbICOTY
120 cm.

14. CamocBas mpy mepeBO3Ke Tpy3a pa3BuBaeT MoifHOCTb 30 KBT. Kakas pabora
COBepIIaeTCsi UM B TeueHue 45 MUH?

15. Ha npyskune noggeiteH rpy3 300 Kr, nof JelCTBUEM KOTOPOTO OHa yAJIMHUIACh
Ha 6 cMm. OnpezienivTe SHEPryr0 fe(OpPMUPOBAaHHOMW MPY>KHUHBI.

16. KameHsb, OpoIIleHHBIM C TTIOBEPXHOCTU 3eMJIM CO CKOpocThio 10 M/c, B BepxHel
TOUKe TpaeKTOpuu o0majan KuHeTHueckou 3Heprueidt 5 [Dx. OmpejenuTb Maccy
KaMHS.

17. Teno 6poiiieHO BepTUKaIbHO BBEPX CO CKOpOCThIO 20 M/c. Ha Kakoii BbICOTE ero
KWHeTHYecKasi SHeprust Oy/1eT paBHa MOTeHLMaTbHOW?

18. Omnpepenute MacCy OJJHOW MOJIEKY/Ty BOZBI.

19. B cocype Haxogutca ra3 rnpu Temreparype 273 K. Ornpefenvre CcpenHior
KUHETUYECKYH SHEPTUI0 XaOTUUeCKOTO JB)KeHUsI MOJIEKYJT rasa.

20. [1Ba OAMHAKOBBIX TOUYEUHBIX 3apsifia B3aUMOZEMCTBYIOT B Bakyyme ¢ cuaou 0,1
H. PaccrossHue mexay 3apsifamMmu paBHO 6 M. HailTu BeTMunHy 5TUX 3apsiioB.

21. B nHekoropou Touke mosis Ha 3apsan 3 HKn peuictByer cuna 0,6 mxH. Havitu
HarpsUKeHHOCTH MOJIS B 3TOW TOUKeE.

22. B macriopte KoHAeHcaTtopa yka3aHo: «150 Mk®, 200 B». Kakoii HaubombImii
JIOTyCTUMBIH 3/IeKTPUUECKUM 3apsiJ MOXKHO COOOIIUTL JAHHOMY KOHJJeHCaTopy?

23. Haiigute »SKBUBa/eHTHYHO €eMKOCTb cxembl, eciu C;=2MK®, C,=1MKD,
C3=3MKD

24. KonpeHcaTtopy eMKOCTbi0 10 MK® coobmmmu 3apsa 4 MK, KakoBa sHeprus
3apsKeHHOr 0 KOHJieHcaropa?



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 corpotuBiieHue 1enu, ecnd Ri= 4 Om, R,=12 Om, R3= 5 Owm,
Rs=11 Om.

30. Axkkymynsarop moronukiaa uMmeer 3JC 6 B u BHyTpeHHee coriporusieHue 0,5
OM. K HeMy MoOJk/O4eH peocTaT CONpoTuBIeHWeM 5,5 Om. Haupute cunmy Toka B
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. HarmvicaTh ypaBHeHHe rapMOHUYEeCKUX KomebaHui.
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37. Tlo rpaduky, npuBeileHHOMY Ha PUCYHKe, HAalTH aMILUIUTYly, IepUOJ, U YaCTOTy
KonebaHuii. HarvicaTh ypaBHeHHe rapMOHHUYeCKUX KoebaHui.
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38. Omnpefenute UKINYECKYI0 YaCTOTy Kojie0aHMM B KOHTYpe, €C/id €MKOCTb
KOHZeHcaTtopa KoHTypa 10 MK®, a UHAYKTUBHOCTb ero Katywku 100 mI'H.



39. WHAYKTUBHOCTH M €MKOCTb KOjie0aTe/lbHOTO KOHTYpPa COOTBETCTBEHHO PaBHBI
70 I'a u 70 Mx®d. OnipefenvTe TIepyUO/ ¥ 9YaCTOTY KoyieOaHUI B KOHTYPE.
40. Tlo rpaduky, nu3obpakeHHOMy Ha pHUCYHKe, oripefenure amrumryay O/C,

riepuro/ 1 yactory. Hanuivre ypaBHeHue D/1C.
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41. 3HaueHHe CUIbl TOKa, U3MEPEeHHOoe B amIiepax, 3alaH0 ypaBHeHHeM

42. i = 2,6sin 5™7t, rae t BbIpakeHO B CeKyHgax. OrpezenuTe aMIUIUTYAy CHJIbI
TOKQ, YaCTOTY U MepUOJ,
43. 3HaueHHe CUIbI TOKa, U3MEepPeHHOoe B amIiepax, 3a/jaH0 ypaBHeHueM

44. i= 0,28 sin 5Tt. Onpesenure JeACTBYOLee 3HaUCHHE CHIIbI TOKA.

45. TlepBuuHasi 0OMOTKa MOHMXXawIero TpaHcdhopmaTropa ¢ Ko3hdUIHeHTOM
TpaHchopMallMid 5 BKJIlOUeHa B ceThb C HanpsbkeHueM 220 B. Onpegenute
HampsKeHHe Ha 3a)KMMaX BTOPDUYHOU 0OMOTKHU.

46. Jly4, OTpaKEHHBIM OT TOBEPXHOCTH CTeKJa C MoKa3aTeseM mpejomsienus 1,7,
obpa3yeT c mpesIOM/IEHHBIM JIy4OM TpsiMoii yrosi. Omnpeie/luTh Yyros MajieHust U yroj
TIpeIOMJIeHUS.

47. OnpeznenuTh HauOOJIBINYI0 CKOPOCTh 37€eKTPOHA, BBUIETEBIIIEr0 W3 1[e3Us, MpHU
OCBEI[eHHUU ero CBeTOM C JMHOM BOHBI 400 HM.

48. Bo uto npesparnaercs ~*Uy, mocsie o-pacraja 1 JByxX B-pacrajos?

Kontpomupyemsie komreteHiuu: OK 01-OK 05, OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-
I1.7.; JIP2, JIP4, JIP23, JIP30

Kputepun oLeHKH:

OtmeTKa «5» - OTBeT Ha TeOpeTHUUeCKU BOMPOC BepeH U /0CTaTouyeH Mo 00bEMy,
00BsicCHeHHe KaueCTBeHHOU 3a/jlaui He COJEep)KUT TIPOTHUBOPeUMi, pacyéTHas 3ajaua
peliieHa U o)opmiieHa BepHO.

OtmeTka «4» - OTBeT Ha TeOpeTUYeCKHI BOIPOC BepeH, HO He [OCTaTOueH 10
00BEMY, 00BsICHEHWe KaueCTBEHHOW 3aJaud He COZeP)KUT SIBHBIX IMPOTHBODEUNH,
pacuéTHas 3ajjaua pelieHa ¥ oopM/ieHa BEPHO, HO UMeeT MOTPelIHOCTU B PacuéTax,
HETOUYHOCTH, HeJJopabOTKK B 0(hOPM/IEHUH.

OTmeTka «3» - OTBeT Ha TeopeTHWYeCcKHuil Borpoc cocrtasisieT 10 50% marepuarna,
TIPU pellieHuy PAaCUETHOM 3a/lauM HeT BbIUKMC/IeHUSI Pa3MePHOCTHU, WK HeTllPaBU/IbHbBIN
MaTeMaTUueCKWUi pacuéT, WM 3ajiaua oBefieHa TOJIbKO A0 (hHM3UUeCcKOro perieHus.



OTtmeTKa «2» - BepHo BbIMonHeHO MeHee 50% 00béMa 3ajaHusi, HET 3HAHUS
(bur3nUecKux 3aKOHOB, OTCYTCTBYET pellleHre PaCuéTHBIN 3aauu.

ITpumep odopmiieHUs 3K3aMeHAIMOHHOr0 Ou/IeTa

(naumeHoBaHKe cpe/HEro MpodeCCHOHATLHOTO YueGHOT0 3aBe/ieHHsT)

PaccmoTpeHo nMK/10BOM OK3AMEHAIIMOHHBIN BUJIET YTBEPXIARO:
KOMHUCCHeH Nel 3am. AupeKTOpa
1o yye0HoM pabore
« » 20__ . o aucruIuiide «Pusuka»
JJISL CTIeljuaIbHOCTH: ®.1.0.
IIpeacenarenns
®.1.0. Cemectp I (nu II) « » 20__

OrieHMBaemMble KOMIETEHLIUU
OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2, JIP4, JIP23, JIP30

1. TlocTosiHHBIM 3/1eKTpUUecKuil TOK. Cula TOKa, HarpsbkeHue, 3/1eKTphuuecKoe
COMPOTHUBJIEHHE.

2.  Kakue 3aTpyaHeHUs BCTpeTH/Ia Obl 3/IeKTPOTeXHUKA, eC/TH ObI BO3/1yX OBLT XOPOIIUM
TPOBO/IHUKOM 3JIeKTpUUYeCTBa?

3.  HaiiguTe obiiee corpoTtuB/ieHue 1emnd, ecid R1= 4 OM, R2=12 Om, R3=5Om, R4 =11
Om.

IIpenopaBarennb D.N.0.

(moAmuCh)




[Tpunoxxenue

HudopmanuoHHoe obecieyeHne 00yueHus.

[TepeueHb MCTIOB3YEMBIX YUeOHBIX M3ZaHUN, VIHTePHET-PeCcypCoB, AOTOTHHATETbHON
JIUTepaTyphbl

OCHOBHBIE HCTOYHHMKHU:

1. JlorBunenko, O.B., ®u3nka + ellpunoxenue : yue6Huk / O.B. JIorBUHEHKO. —
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