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1. TlacnmopT KOMILIEKTA KOHTPOJILHO-0IEHOYHBIX CPEICTB

OcBoenne coxmepxanuss ydeOHou muctmmuimabl  «OOJ[.12 DOU3UKA»
o0ecreynBaeT JOCTHXKEHUE CTYACHTaAMU CIIEAYIONINX PE3YIbTaTOB:

JUYHOCTHBIX (JI):
- JI.1. Pa3BuTHe 4yBCTBA TOPJOCTM M YBAXKEHHS K HCTOPUU U JTOCTUIKECHUSIM
OTEUECTBEHHON (U3NUECKOW HayKH; (PU3NYECKH TPaMOTHOE I[IOBEJCHUE B
po(eCCUOHANBHON AESATENbHOCTH U OBITY Npu oOpamieHuu ¢ npudopamu U
YCTPOMCTBAMHY;
- JI.2. T'OTOBHOCTB K MPOJIOJKEHUIO 00pa30BaHMs U MOBBIIIEHUS KBATM(DUKAIIUU B
n30paHHON TPO(EeCCHOHANBHON JEATEeIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
(bU3MYECKUX KOMIIETEHIINHN B 3TOM;
- JI.3. Pa3BuTHe yMeHHs HCIOJIb30BaTh JOCTHKEHHUS COBPEMEHHOHM (DHU3UUECKOM
HAyKd W  (QU3NYECKUX  TEXHOJOTUWA  JJIS  TOBBIIICHHS  COOCTBEHHOTO
WHTEJJIEKTYaJIbHOTO Pa3BUTHSI B BBIOpaHHOM MpodeccuoHaIbHOM AesTeIbHOCTH;
- JI.4. YMeHue caMoCTOSITENbHO A00bIBaTh HOBBIE ISl ce0s1 (pM3MYECKUE 3HAHMUS,
UCIIOJIb3YSI IJIsl TOTO JIOCTYIHBIE NCTOYHUKU MH(GOPMAIIHH;
- JI.5. YMeHue BbICTpauBaTh KOHCTPYKTHUBHBIE B3AMMOOTHOUICHHUSI B KOMAHJE IO
pelIeHnIo O0IINX 3a/1a4;
- JI.6. YMeHue ymnpaBiAThb CBOEH IO3HABATEIbHOW JEATEIIBHOCTHIO, MPOBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOTO MHTEICKTYaJIbHOIO PAa3BUTHUS,
MeTanpeaMeTHbIx (M):
- M.1. Ucnonbs3oBaHWE pPa3IMYHBIX BUJIOB IO3HABATEIBHOW NESATEIBHOCTH IS
pemeHuss (HU3MYECKUX 3a]ad, NPUMEHEHHWE OCHOBHBIX METOJOB TO3HAHUS
(HaOmro/IeHrs, OMHMCAHMS, U3MEPEHHS, DKCIIEPUMEHTA) JJI W3YUYCHUS PAa3THUHbBIX
CTOPOH OKPYXKAOIIEH JECHCTBUTEIIBHOCTH;
- M.2.Pa3zBuTHe HCHOJIb30BAHHMS OCHOBHBIX HHTEIUICKTYAJIbHBIX OMEpAIUi:
MOCTAaHOBKM 3a7auu, (GOpMYIUPOBAHMS THIOTE3, aHAJIM3a U CUHTE3a, CPABHEHUS,

0606IHCHI/IH, CuCTeMaTu3al, BbIABICHUA IIPUYWMHHO-CICACTBCHHLIX CBHBCﬁ,



IOHUCKa aHAJIOT0OB, (POPMYJIMPOBAHUS BBIBOJOB Ul U3yUYEHUSl PA3IMYHBIX CTOPOH
¢usznyeckux OOBEKTOB, SBICHMA U TMPOLECCOB, C KOTOPHIMU BO3HUKAET
HEOOXOMMOCTh CTAJIIKMBATHCS B MPOPECCHOHATIBHOMN cdepe;
- M.3.Pa3BuTie yMeHMs T€HEpUPOBATh UAEH U ONpPEIEIATh CPENCTBA,
HEOOXOUMBIC JJI UX pealh3allli;
- M.4. YMeHue ucnonp30Bath pa3inyHble HCTOYHUKH JJIS1 TOMy4deHus: (GrU3udecKon
uH(pOpMaIlK, OLIEHUBATh €€ JOCTOBEPHOCTH;
- M.5. VYmeHue aHanu3upoBaTh U MPEACTABIATH WHGOPMAIUIO B PA3TUYHBIX
BUJAX;
- M.6. VYmenue nyOJMYHO MPEACTABIATH  PE3YyJbTaTbl  COOCTBEHHOTO
VCCJIEIOBAHUSI, BECTH JUCKYCCHH, IOCTYITHO U TAPMOHUYHO COYETasl COJIepKaHUe
U (GOpMBI IIpeICTaBIsIEMON HH(pOpMALINY;

npeameTHbIx (I1):
- [1.1. ®opMupoBaHuEe NPEICTABICHUN O POJIM U MECTe (PU3UKU B COBPEMEHHOM
HAayyHOW KapTHHE MHpA; MOHMMAaHHE (PU3NYECKOW CYIIHOCTH HaOII0JAaEMBbIX BO
Bcenennot  siBieHuii, poau  pusuku B (GOPMHPOBAHUU  KpPyrozopa U
(GYHKIIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa JIJIsl pELIeHUsI TPAKTUYECKUX 3a]1a4
- I1.2. ®opmupoBaHu€  OCHOBOIOJArarOmMux  (U3NYECKUX  TMOHSTHUH,
3aKOHOMEpPHOCTEH, 3aKOHOB M TEOPHil; YBEPEHHOE HCHOJIb30BAHUE (PUINUYECKON
TEPMUHOJIOTMH U CUMBOJIVKH;
- I1.3. ®@opMupoBaHuE BIAJICHUS OCHOBHBIMH METOJIaMH HAy4YHOI'O MO3HAHUS,
UCIIONB3YEMBIMU B (pU3MKE:  HAOMIOJEHUEM, ONHMCAHHUEM, H3MEPEHUEM,
HKCIIEPUMEHTOM,;
- II.4. VYmenus oOpabarbiBaTh pe3yJbTaThl HW3MEPEHHM, OOHApYyKUBaTh
3aBUCUMOCTh MEXAY (GU3NYECKUMHU BEIMYMHAMH, OOBSACHATH MOJYUYCHHbIC
pe3yabTaThl U J€NaTh BHIBOJIBI,
- I1.5. CpopmupoBaHHOCTh yMEHUS peliaTh (GU3nYecKre 3a/1a4u;
- I1.6. CdopMuUpOBaHHOCTH yMEHHUS TPUMEHSTH TMOJTYYEHHBIC 3HAHUS JIs

OOBSCHEHUS  YCJIOBHM MpOTeKaHUs (PU3MYECKUX SIBJIEHUA B  MPUPOJE,



npodeccuoHanpHOM cdepe M Uil NPUHATHS TNPAKTUYECKUX PEIICHUH B
IIOBCEHEBHOM KU3HU;

- I1.7. ChopmupoBaHHOCTH COOCTBEHHO! MO3MITMH 110 OTHOIICHHUIO K (U3HUIECCKOM
uH(pOpMaIny, MOITy4aeMON U3 pa3HbIX HCTOYHUKOB.

JIMYHOCTHBIX, 0CBAMBAEMbIX B paMKax nporpammsl Bocnutanus (JIP):

- JIP2 IlposiBnsmomuii aKTUBHYIO TPaXIAHCKYIO MO3UIHIO, TEMOHCTPUPYIOLIHIA
IIPUBEP)KECHHOCTh ~ NPUHLUIIAM  YECTHOCTH,  IOPSAOYHOCTH,  OTKPBITOCTH,
HPKOHOMHUYECKN aKTHBHBIM M YYaCTBYIOIIMH B CTYAEHUYECKOM U TEPPUTOPHUAILHOM
CaMOyIpaBJIEHUH, B TOM YHUCJIE Ha YCIOBUSAX JOOPOBOJIBYECTBA, MPOJYKTUBHO
B3aMMOJCHCTBYIOIMIA M  y4YacTBYIOIIMA B  JIEATEIBHOCTH  OOIIECTBEHHBIX
OpraHu3aluu;

- JIP4 IlposBidronuid HU JAEMOHCTPHUPYIOIIMI yBaXX€HHE K IJIIOASM Tpyaa,
OCO3HAIOUIMI [IEHHOCTh COOCTBEHHOrO TpyAa. CTpeMsiuiics K GOpMHUPOBAHUIO B
CETEBOI cpejie IMYHOCTHO U MPO(eCCHOHAIBHOTO KOHCTPYKTUBHOTO «IU(POBOrO
cienay;

- JIP23 Ilomydenue OOydYalOIIMMHUCS BO3MOXHOCTH CAMOPACKPBITUS U
camopeanu3anys JNIYHOCTH;

- JIP30 OcyuiecTBsitONMiA MOUCK U UCIIOIb30BaHUE MH(POpMaINK, HEOOXOAUMOM
Uit 3QQPEKTUBHOTO BBIMOIHEHUS PA3JIMYHBIX 33]a4, MNPOPECCHOHAIBHOIO U
JMYHOCTHOTO Pa3BUTHSI.

dopMoil aTTecTallK 10 y4eOHOM TUCLUIUIMHE SBIISETCS YK3aMEH.



2. Pe3yabTaThl 0CBOEHUS] YUeOHOM THCHMILIMHBI, NOAJIeKALINEe POBEPKe.

B pesynprate arrectauuu o y4yeOHOW JUCLMIUIMHE OCYILIECTBISAETCS
KOMIUIEKCHasl TpOBEpKa CIEAYIOIIMX yYMEHMW M 3HaHWM, a Takke IUHAMHUKa

KOMHGTeHHI/Iﬁ n JIMYHOCTHBIX

dbopmMupoBaHUsS  OOIIMX,

npodeccruoHaIbHBIX

PE3YyJIbTATOB B paMKax IMPOIrpaMMbl BOCIIMTAHHA:

Pe3ynbratel 00yueHus:

IToxazaTenu orleHKHU
pe3yJibTara.

dopma KOHTPOJIA
Y OLICHUBAaHUSI.

¥Y1. OmuceBath U OOBICHATH
(dbu3ryecKue SIBICHUS U CBOICTBA
TEJ. NBWKCHUE HEOCCHBIX TEl M
HCKYCCTBEHHBIX CITyTHHKOB
3emin; CBOICTBa ra3os,
KUJKOCTEH M TBEPIBIX Tell;
AIIEKTPOMArHUTHYIO HHJIYKIIHIO,

pacnpocTpaHeHHe
AJIEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIC  CBOMCTBA  CBETA;

U3IIyYeHUE M TIOTJIOIIECHHE CBETa
atoMoMm; (hoTor(GeKT.

OmmceIBaeT u OOBSACHSIET
dbuzndeckue SIBICHUS U CBOMCTBA
TEJI. IBIDKEHUE HEOECHBIX TENl U
HCKYCCTBEHHBIX CITyTHUKOB
3eMiH; CBOMCTBa ra3os,
KUIKOCTEH W TBEPABIX TEI;
AJNIEKTPOMAarHUTHYIO HWHIYKIIUIO,

pacnpocTpaHeHue
AJIEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE  CBOMCTBA  CBETQ;

M3IIy4eHUE W TIOTJIONICHNE CBETa
atoMoM; (hoTordheKT.

YcTHBIN 01poC;
JlabopaTopHas
pabora,
TectupoBaHnue;
CamocrosTenbHas
pabora,

¥Y2. Orauyarh THOOTE3BI
HaYyYHBIX TEOPHUHU.

OoT

Otnuyaer TUIIOTE3bI oT
Hay4HBIX TEOPHUIL;
Opranu3oBbIBaTh COOCTBEHHYIO
NEATEIIbHOCTb, BBIOMpATH
TUTIOBBIE METOIBI U CIOCOOBI
BBITIOJTHEHUS

npodeccroHaIbHbIX 3azay,
OLICHUBaTh WX 3(P(HEKTUBHOCTH
U Ka4ueCTRBO.

YcTHBIN 01IpOC;
JlabopaTopHas
pabora;
TectupoBaHnue;
CamocTosiTenbHas
pabora;

V3. Jlenats BBIBOALI HA OCHOBE
AKCIIEPUMEHTAJIBHBIX TAHHBIX.

Jlenaetr BBIBOABI Ha OCHOBE
AKCIIEPUMEHTAIIBHBIX TaHHBIX;

Y CTHBIN O1IPOC;
JlabopaTopHas
pabora;
TectupoBaHnue;
CamocTosiTenbHas
pabora,

Y4. IlpuBoauTh MNPUMEpHI,

[TpuBoguT IIPUMEPBI,

Y CTHBIN Onpoc;




MIOKa3bIBAIOIINE, YTO:
HAOMIOJIEHUSI M DKCIEPUMEHT
SABJISIIOTCS OCHOBOM JUISL
BBI/IBIKECHUS TUIOTE3 "
TEOPUH, MO3BOJSIOT IPOBEPUTH
UCTUHHOCTh TEOPETUYECKHX
BBIBOJIOB; (pu3Mueckas Teopus
JTa€T BO3MOXHOCTb OOBSCHATH
U3BECTHBIE SIBJICHUSI IPUPOJIBI U

MTOKa3bIBAOUIHE, YTO:
HaONIOACHUS W DKCIEPUMEHT
SABJISIFOTCS OCHOBOM TUTS
BBIJIBIDKEHUS TUIOTE3 "
TEOPHUH, MO3BOJSIOT MPOBEPUTH
HUCTUHHOCTh TEOPETUYECKHUX
BBIBOJIOB; (hy3MUecKas TeOpHs
JaeT BO3MOXHOCTb OOBSACHATH
U3BECTHBIE SIBJICHUS IPUPOJIbI U

JlabopaTopHas
pabora;
TectupoBanwue;
CamocTosiTenpHas
pabora;

Hay4HbIE (dakThl, | HAyYHBIE (paxTsl,

IIPEICKA3bIBATH elle | MPeCKa3bIBaTh erle

HEU3BECTHBIC SBJICHUS. HEHU3BECTHBIC SIBJICHUS.

¥5. IlpuBoaute  mnpumepsl | [IpuBoaut IIPUMEPHI | Y CTHBIN ONPOC;

MPaKTUYECKOIO MCIOJIb30BaHUS
(U3MYECKUX 3HAHWI: 3aKOHOB
MEXaHUKH, TEPMOJUHAMUKH U
AIEKTPOJUHAMUKH B
HHEPreTUKEe; Pa3IN4HbIX BUJIOB
AIIEKTPOMArHUTHBIX H3JIy4YEHUI
JUIsL  pa3BUTHSA  paguo U
TEJIEKOMMYHUKALIWH,

KBAaHTOBOUM (PM3UKU B CO3JaHUU
SJIEPHOM SHEPIETHKH, JIA3EPOB.

MPAKTUYECKOIO MCIOJIb30BaHUS
(U3MUECKUMX 3HAHMI: 3aKOHOB
MEXaHUKH, TEPMOJUHAMUKH U
ANEKTPOJIMHAMUKHI B
SHEPreTUKe; Pa3IuYHbIX BHJIOB
AIIEKTPOMATHUTHBIX W3Iy4YEHUN
UL pa3BUTHS  paguo U
TEIEKOMMYHUKALIAMH,

KBAHTOBOUW (PM3UKU B CO3JIaHUU
AJIEPHOM SHEPIreTHUKH, JIA3EPOB.

JlabopaTopHas
pabora;
TectupoBanue;
CamocrosTenpHas
pabora,

Ye. Bocnpuaumare u Ha | BocnpuHuMaer M Ha OCHOBE | YCTHBIN OIpOC;
OCHOBE TOJIYYEHHBIX 3HAHUU | MOJYyYEHHBIX 3HaHuil | JlaboparopHas
CaMOCTOSTENIbHO OLICHUBATh | CAMOCTOSITEIIbHO OLICHUBAET | paboTa;
uH(popmaluio, coaepauryrocs | uHpopmaluio, coaepxamryrocs | TectupoBanue;
B COOOIICHUSX CMU, | B COOOIICHUSIX CMUN, | CamocTosTenbHas
HNutepuere, HayuyHO- | UnTepHere, Hay4HO- | paboTa;
MOMYJISIPHBIX CTATHSIX; HNOMYJISIPHBIX CTaThAX;
Y7. llpumensars nonydeHHble | [Ipumenser MOJyYEHHBIE | Y CTHBIM OIPOC;
3HAHUS npu pELIEHUHU | 3HAHUS npu pemenun | Jlaboparopnast
dbuznueckux 3amad; CcrnocoObl | GU3MUECKUX 3a/1a4. pabora;
BBITIOJTHEHUS. TectupoBanue;
CamocTrosTenbHas
paborTa;
¥8.0npenenars xapaktep | Onpenensier Xapaktep | Y CTHBIN onpoc;
dbuzmyeckoro mporecca no | pusnueckoro mporecca 1o | JlTabopaTopHas
rpaduky, Tadauie, hopmyiie. rpaduky, Tadauie, hGopmye. pabora;
TectupoBaHnue;
CamocTosiTenbHas
pabora,
¥Y9. Usmepsth psaa pusnueckux | M3mepsier psin  ¢usndeckux | YCTHBIN OMpoC;
BEJIMYHH, NPEACTAaBIIsAS | BEJIUYMH, npeacranisis | JJabopaTopHas




pe3ynbTaThl ~ U3MEPEHHH ¢ | pe3yJbTaThl  M3MepeHud ¢ | paboTa;

YYETOM MX MOTPELTHOCTEM. Y4YETOM MX IOTPEIIHOCTEMN. TectupoBanue;
CamocrosiTenpHas
paborTa;

Y10. Ucnons3oBats | Mcnonib30BaTh MpUOOPETEHHBIE | Y CTHBIN OMPOC;

npuUOOpETeHHbIE  3HAHUS W | 3HAHUS u yMEHUs B | JlabopaTopHas

YyMEHUS B  MPAKTUYECKOMW | MPAKTUYECKOM AESATENHHOCTU U | paboTa;

JIESATEILHOCTH U TOBCEIHEBHOM | MOBCETHEBHOM KU3HHU. TectupoBanue;

KU3HH. CamocrosiTenbHas
paborTa;

31. Cwmpbicn MOHATHI: | 3HAET CMBICIT MOHATHUU: | Y CTHBIN OINpPOC;

busnueckoe ABJICHHE, | (PU3NYECKOE asienue, | JlJabopaTopHas

TUIOTE3a,  3aKOH,  TEOpusd, | TMIOTE3a,  3aKOH,  Teopud, | paboTa;

BEILIECTBO,  B3aMMOJEHCTBUE, | BEMIECTBO,  B3auMoOAeiicTBue, | TecTupoBanue;

AIEKTPOMATrHUTHOE oJie, | 3EKTPOMArHUTHOE nose, | CamocrosiTenbHas

BOJIHA, (DOTOH, aToM, aTOMHOE | BOJIHA, ()OTOH, aTOM, aTOMHOE | paboTa;

A1pO, MOHU3UPYIOLIHE | SIAPO, MOHU3UPYIOIINE

W3JIyYEHUs, IUIAHEeTa, 3Be3/a, | U3My4YEeHUs, IUIaHEeTa, 3BE3[a,

rajiakTuka, BecenenHnasi. rajiaktuka, Beenennas.

32. Cwmbicn ¢busndeckux | 3HaeT  cMbIcT  (U3UYECKHUX | Y CTHBIN OIpOoC;

BEJINYVH: CKOpOCTb, | BEJINYUH: CKOpOCTh, | JITabopaTtopHas

yCKOpeHue,  Macca,  CHIa, | YCKOpeHHe,  macca,  cuja, | paboTa;

HUMITYJIbC, paborta, | UMITyJIbC, pabora, | TectupoBanue;

MeXaHU4YecKas AHEPrus, | MeXaHu4yecKas sHeprus, | CamocrosTenbHas

BHYTPCHHSIS SHEPTHSI, | BHYTPEHHSSA sHeprus, | padora;

a0CoJIIOTHAs TeMIeparypa, | abCoJIroTHas TeMreparypa,

CpeanAas KUWHCTHYCCKAas OHCPIrs
qaCTHUILl BCIICCTBA, KOJIHMYCCTBO

CpeaHsasa KHHCTUYCCKAasA SHEPTHA
qacTul BCIICCTBA, KOJIHYCCTBO

TEIUIOTHI, AJIEMEHTAPHBIN | TETUJIOTHI, 3JIEMEHTaPHBIN

DIEKTPUYECKUM 3apsii. JJIEKTPUYECKUU 3apsil.

33. Cwmbicn ¢busndeckux | 3HaeT  CMbICT  (U3UYECKHUX | Y CTHBIN OMpOoC;
3aKOHOB KJIACCUYECKOM | 3aKOHOB kiaccuyeckon | JlaboparopHas
MEXaHHKH, BCEMUPHOTO | MEXAHUKH, BCEMUPHOTO | paboTa;
TATOTEHUS, COXPAaHEHHUS | TATOTCHUS, coxpaHenus | TectupoBaHue;
SHEPIUH, MMITYyJIbCa U | DHEPTUH, MMITYJIbCa u | CamocTosiTeNbHAS
AIEKTPUYECKOTO 3apsiaa, | SJIEKTPUIECKOTO 3apsna, | paboTa;
TEPMOJIMHAMUKH, TEPMOJUHAMHUKHU,

AJICKTPOMArHUTHON WHIYKIIUH,
dbororddexra.

AJICKTPOMATrHUTHON WHIYKIIUH,
dboTordhdexra.

34. Bkimag poccuicKux H
3apyOexKHBIX YUEHBIX,
OKa3aBIIUX HanOOoJIbIIIee

BJIMSIHUC HA PAa3BUTHC (1)I/ISI/IKI/I.

3HaeT BKJAJ POCCUUCKUX U
3apyOexKHBIX YYEHBIX,
OKa3aBIINX HanOoJIbIIIee
BIIUSTHUEC HA Pa3BUTHE (PU3UKH.

Y cTHBIN O1nIpoC;
JlabopaTopHas
pabora;
TectupoBanue;
CamocTosiTenbHas
pabora;







3. OueHka ocBOeHHs Y4eOHOH AUCHMIIMHBI:

3.1 @opMbl 1 MeTOABI KOHTPOJISI.

[IpeamMeTOM OLEHKHM CiIy)aT yMEHUs W 3HaHus, npenycMorpeHHble PI'OC mo
muctuminae OY .11 ®U3UKA, nanpaBieHHble Ha (popmMupoBaHHE OOUIMX H
npo(eCCUOHATIBHBIX KOMIIETEHIINM, a TaKKe JIMYHOCTHBIX PE3YJIbTaTOB B paMKax
IIPOrpamMMBbl BOCIIUTAHHUS.



KoHTpoJIb 1 O1leHKa 0CBOEHMSI Y4eOHOM TUCUMIIJIMHBI 110 TeMaM (pa3aesiam)

OnemeHT Y /1 @OopMBbI U1 METOIBI KOHTPOJISI
Texkymmi KOHTPOJIb Py06exxHbBIN KOHTPOJIb [IpoMexxyTOUHAasi aTTeCTalus
DopmbI [TIpoBepsieMbie DopMmbI [IpoBepsiembie dopma [IpoBepsiembie
KOHTPOJIA JI, I, M, JIP KOHTPOJIA JI, I, M, JIP KOHTPOJIA JI, I, M, JIP
Pa3znen 1. Bxoanomn OK 01-OK 07; OK3aMeH OK 01-OK 07;
MexaHuka KOHTPO!JIb, JI.1.-J1.6.; M..1.- JI.1.-J1.6.; M. 1.-
KPNel M.6.; IL.1.-IL.7.; M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 1.1. YO, T, CP OK 01-OK 07;
OCHOBBI JI.1.-J1.6.; M.1.-
KWHEMATHKU M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 1.2 YO, T, CP OK 01-OK 07;
OCHOBBI TMHAMHKH JI1.1.-J1.6.; M..1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 1.3 YO, T, CP OK 01-OK 07;
3aKOHBI COXpAHEHUS JIL.1.-JI1.6.; M.1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Pa3znen 2. KPNo2 OK 01-OK 07; Oxzamen I OK 01-OK 07;
MoJsekyasipHas JLL1.-J1.6.; M.1.- JIL1.-J1.6.; M.1.-




(u3rKa 1 0CHOBBI M.6.; I1.1.-11.7.; M.6.; I1.1.-I1.7.;
TEPMOAMHAMUKHU JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 2.1 YO, CP, JIPNel | OK 01-OK 07;
OCHOBEI JI.1.-J1.6.; M.1.-
MOJIEKYJISIPHO- M.6.; I1.1.-11.7.;
KHHETUYECKON JIP2, JIP4,
TEOPUH r'a30B JIP23, JIP30
Tema 2.2 YO, CP OK 01-OK 07;
OcCHOBBI JI.1.-J1.6.; M.1.-
TEPMOJIMHAMUKHU M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 2.3 YO, T, CP, OK 01-OK 07;
ArperaTHele JIPNe2, JIPNe3 | JI.1.-J1.6.; M.1.-
COCTOSIHUS M.6.; I1.1.-I1.7.;
BEIIECTBA U JIP2, JIP4,
(dha3oBbIe IEPEXOIbI JIP23, JIP30
Pa3znea 3. KPNe3 OK 01-OK 07; Oxzamen I OK 01-OK 07;
DJIeKTPOAMHAMMKA JI.1.-J1.6.; M. 1.- JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-11.7.; M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 3.1 VO, T, CP, OK 01-OK 07;
DJIEKTPUUECKOE JIPNe4 JIL.1.-JI1.6.; M.1.-
roJie M.6.; I1.1.-I1.7.;
JIP2, JIP4,

JIP23, JIP30




Tema 3.2 VO, T, CP, OK 01-OK 07;
3aKOHbBI JIPNe5, JIPNe6, | JI.1.-J1.6.; M.1.-
nmoctossHHoro Toka | JIPNe7, JIPNe§, | M.6.; I1.1.-I1.7.;
JIPNe9, JIPNe10 JIP2, JIP4,
JIP23, JIP30
Tema 3.3 YO, T, CP, OK 01-OK 07;
DNEeKTPUYECKUN TOK JIPNel 1 JI.1.-J1.6.; M.1.-
B Pa3JIMYHBIX M.6.; I1.1.-I1.7.;
cpenax JIP2, JIP4,
JIP23, JIP30
Tema 3.4 VO, T, CP OK 01-OK 07;
MarauTHoOE 1moJje JI.1.-J1.6.; M. 1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 3.5 YO, T, CP OK 01-OK 07;
DJIEKTpOMarHuTHas JI.1.-J1.6.; M.1.-
WHIYKIHS M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Pa3znea 4 KPNe4 OK 01-OK 07; Oxzamen I OK 01-OK 07;
KoJsebanus u JI.1.-J1.6.; M. 1.- JI.1.-J1.6.; M. 1.-
BOJIHBI M.6.; I1.1.-11.7.; M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 4.1 VO, T, CP OK 01-OK 07;
MexaHu4decKkue JI.1.-J1.6.; M. 1.-
KoJe0aHHsI ¥ BOJIHBI M.6.; I1.1.-I1.7.;




JIP2, JIP4,

JIP23, JIP30
Tema 4.2 VO, T, CP, OK 01-OK 07;
DIEeKTpOMarHuTHbHIE JIPNel2 JI.1.-J1.6.; M.1.-
KoJeOaHMsI M BOJIHEI M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Pa3pnen 5. OnTuka KPNe5 OK 01-OK 05; Ikzamen I OK 01-OK 05;
JI.1.-J1.6.; M..1.- JI.1.-J1.6.; M..1.-
M.6.; I1.1.-11.7.; M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 5.1 YO, CP, OK 01-OK 05;
IIpupona cBera JIPNe13 JI.1.-J1.6.; M.1.-
M.6.; I1.1.-11.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 5.2 YO, CP, OK 01-OK 05;
BonHoBEIE cBOiCTBa JIPNe14, JI.1.-J1.6.; M. 1.-
CBeTa JIPNel5 M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 5.3 YO, T, CP OK 01-OK 05;
CnenmansHas JI.1.-J1.6.; M. 1.-
TEOpUs M6, HI-H7,
OTHOCUTEJIBHOCTH JIP2, JIP4,
JIP23, JIP30
Pa3znea 6. KPNe6 OK 01-OK 07; Oxzamen I OK 01-OK 07;




J1IeMeHThI JI.1.-J1.6.; M. 1.- JI.1.-J1.6.; M. 1.-
KBaHTOBOM M.6.; I1.1.-I1.7; M.6.; I1.1.-I1.7.;
bm3uxn JIP2, JIP4, JIP2, JIP4,
JIP23, JIP30 JIP23, JIP30
Tema 6.1 VO, T, CP, OK 01-OK 07;
KBanToBas onTuka JIPNe16 JI.1.-J1.6.; M..1.-
M.6.; I1.1.-I1.7.;
JIP2, JIP4,
JIP23, JIP30
Tema 6.2 VO, T, CP, OK 01-OK 07;
dusuka atomMa JIPNel17 JI.1.-J1.6.; M. 1.-
aTOMHOT'O M.6.; I1.1.-I1.7.;
spa JIP2, JIP4,

JIP23, JIP30




3.2 KogugukaTtop oeHOYHBbIX CPE/ICTB.

OyHKIIMOHAIbHBIN npusHak | Kox orieHouHOTO CpencTBa
OLICHOYHOTO CpencTBa (Tun
KOHTPOJILHOTO 33J1aHus)

YcrHbIl onpoc YO
JlaGoparopHas pabora Ne n JIP Ne n
TectupoBaHue T
KontposnbHas padota Ne n KP Ne n
3amanus 71 caMocToATeNbHOM padoTel | CP

- pedepar;

- IOKJIAJI;

- cooO11IeHHE,;

- OCCE.

PasHoypoBHeBble 3amaunm W 3amanus | P33
(pacuétHblie, rpaduyecKue)

Pabouyas TeTpaan PT
IIpoekt I1
Jlenosast urpa JAN
Keiic-3amaua K3
3auér 3
JuddepenurpoBaHHbIii 3a4€T 3
DK3aMeH 6]




4.3apanus 1)1 OLIEeHKHW OCBOCHHUS U CIUILTHHBI
BxoaHo# KOHTPOJIb

BapuanT 1

B 3apanusx 1-9 BpiOepuTe NpaBUJIbHBIN OTBET M 3alIMIIUTE €ro B 0J1aHK 0TBETOB. /liist
3aganuid 10, 11, 12 HanumuTe MOJHOE 000CHOBAHHOE pelIeHUE M 3aNUIINTE €ro B
0JIAaHK OTBETOB.

Kputepun onieHuBaHusl.

3amganusa 1 — 9 onenuBarorcsa B 1 6ann. 3amanms 10,11,12 B 2 6amna.

B W N —

A WN -

1. OTHOCHUTENBHO KAaKOIo Tejla WX YacTeil Tella MacCaXup, CUISIIUN B JBUXKYIIEMCS
BaroHe, HaXOJUTCS B COCTOSIHUM MOKOS?

. 3EMJIH.
. BaroHa.

. KoJieca BaroHa.
. pemnC

2. Ilpu paBHOYCKOpPEHHOM JIBIIKEHMHM CKOPOCTBH Teja 3a 5 ¢ u3MeHwiach ot 10 m/c 1o
25 M/c. Onpenennure yCKOpEeHHE Tea.

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

3. lana 3aBHCHUMOCTH KOOPJMHATHI OT BPEMEHH NIPU PaBHOMEPHOM JBHKEHHH: X=2+3t.
Uemy paBHBI HaUaJIbHAasi KOOPAMHATA U CKOPOCTH Tena?

1. X,=2, V=3;
2. X,=3, V=2;
3. X%=3, V=3;
4. %,=2,V=2,

4. YCTaHOBHTE COOTBETCTBHE MEXIYy (PU3NYESCKUMH OTKPBITUSIMH W YYCHBIMH W
3anonaHuTe Tabnuiyy Huxke. [lomyduBiryrocss mocaeaoBaTeNIbHOCTh IU(dp 3amummTe
0e3 3amsIThIX ¥ MPOOEIOB B OJIAHK OTBETOB.

A A) 3aKkoH O?TTereI;I[elefl JABJICHUS ¥ ICHBIH
p 1) [Tackanb
KUIKOCTSIMHU U Ta3aMu
2) Toppuuenu
b) 3axoH BCEeMUPHOTO TATOTEHUS
B) otkpsiTHE atMocdepHOTO 3) Apxumen
5. Moz P p 4) HetoToH

JaBJICHUA



nevicteueM cuiibl 10H Teno aBuxkeTcs ¢ yCKOpeHHEM 5Mm/c?. KakoBa macca tena?
1. 2kr.
2.0,5 kr.
3. 50 kr.
4. 100kr.

6. [Ipu mpoBeeHUN KCHEPUMEHTA UCCIEA0BANIACH 3aBUCUMOCTb MPONUJEHHOTO TEIOM
nyTH S oT BpeMeHu t. ['paduk noaydeHHON 3aBUCUMOCTH MPUBEIEH HA PUCYHKE.

BriOepuTe 1Ba yTBEpKICHMS,
COOTBETCTBYIOIIME PE3YIbTaTaM 3THX U3MEPECHHUM.

1) CkopocTth Tena paBHa 6 m/c.

2) VckopeHue Tena paBHo 2 M/c2.

3) Teno ABUXKETCS paBHOYCKOPEHO.

4) 3a BTOpYIO CEKYH]Iy IPOHJIECH MyTh 6 M.
t.c5) 3a MATYI0 CeKyHIy poieH myTh 30 M.
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7. Ilo rpadguky 3aBUCUMOCTH KOOPJIMHATHI KOJIEOIIOMIETOCs Tela OT BpeMEeHH (PUCYHOK
2) onpenenuTe aMIUTUTYy KoJieOaHuM.

1.0.5m;
2.-0.5m;
3.4 m;
4.2 m

8. Uemy paBHa mMacca rpy3sa, Jexaliero Ha mojry Judra, KOTOpbIii HAYWHAST JBH)KCHHC
BBepX ¢ yckopenueM 3 m/c?. I'pys nasut Ha non mudra ¢ cunoit 520 H.
1) 60 kr
2) 50 kr
3) 40 xr
4) 5 kr

9. YcraHoBUTE COOTBETCTBHE MEXIy MNpuOopamMu W (U3HMYECKUMU BEIIMYMHAMU H
3amoaHuTe Tabnuiyy Huxke. [lomyduBiryiocss mocaeaoBaTeIbHOCTh IUdp 3amuimmre
0e3 3amsAThIX ¥ Mpo0eIoB B OJ1aHK OTBETOB.



[Tpubop Pu3n4eCKre BETUINHBI

A) ncuxpomerp 1) naBnenue
b) manometp 2) CKOPOCTh
B) ciunomeTp 3) cuia

4) BIIaXKHOCTh BO3/TyXa

A b B

10.Tenmexxka wMaccolt 2 Kr' JBHXKYIIAsCA CO CKOPOCTBIO 3M/C  CTaJIKUBAETCS C
HETIOJIBIDKHON TeJIeKKONM Maccor 4 Kr M cueruisieTcss ¢ Heil. Onpenenure CKopocTh
00€euX TeJIEKEK I10CIIE B3aUMOIEUCTBUA?

11.ABTOMOOMIIb ABUTANICA CO CKOPOCThIO 10M/C, 3aTeM BBIKJIIOUWI JABUraTelb M Haydal
TOPMOXEHUE ¢ yckopeHuem 2 Mm/c’. Kakoi myTh mpoijeH aBTomoOuseM 3a 7 ¢
MOMEHTA Ha4aJIa TOPMOKEHUSA?

12.ITonpEMHBINA KpaH paBHOMEPHO MOJHHUMAET Tpy3 Maccod 1,5 TOHHBI CO CKOPOCTHIO
0,4 m/c. OnpeaenuTe MOIIHOCTh ABUTATENSI KpaHa, €CJIM U3BECTHO, UTO €ro Kodhdu-
IUEHT noJie3Horo aerctaust 60%.

Bapuanr 2

B 3apanusx 1-9 Bpi0epuTe NpaBWIbHbIN OTBET U 3aANMIIUATE €ro B 0JIaHK 0TBeTOB. /luist
3aganuid 10, 11, 12 HanumuTe MOJHOE O00OCHOBAHHOE pelleHHEe M 3aNUIINTE €ro B
0JIaHK OTBETOB.

Kpurepun ouenuBanus.

3aganmsa 1 — 9 onenuBarorca B 1 6ann. 3amanms 10,11,12 B 2 6anna.

1. B kakoM u3 cieAymroluxX CiIydaeB ABMXKEHHE Tejla MOXXHO paccMaTpuBaTh Kak
JIBUKEHUE MATEPUAITbHON TOUKU?
1. JIBmxeHue aBTOMOOUIISI U3 OJTHOTO TOpoJia B IPYTOM.
2. JIBmkeHrne KOHbKOOEXKIIa, BBHITTOIHSIONIETO MPOorpaMMy (PUTYpHOTO KaTaHUS.
3. JIBWkeHuE 1oe3a Ha MOCTY.
4. Bpamenue nerainy, 00padaTeiBaeMOM Ha CTaHKeE.

2. Ilpu paBHOYCKOPEHHOM JIBI)KEHUH CKOPOCTH Telia 33 6 ¢ M3MEHHJIACh OT 6 M/C 10
18 m/c. Onpenenute ycKopeHue Tena.
.4 m/c?;
. 2 M/c?;
. -2 M/c?;
. 3 m/c?,

WD

3. U3 npennokeHHBIX YPaBHEHUH YKAXKUTE YPaBHEHHE PAaBHOYCKOPEHHOTO JABUKECHHUS.
1. x=2t;



2. X=2+2t;
3. X=2+2t%;
4, x=2-2t.

4. YCTaHOBHUTE COOTBETCTBHE MEXKIY (U3MUECKUMHU BEIMYMHAMH U UX EAUHUIIAMU
U3MEPCHU W 3amojHuTe TaOnuiy Huxke. [lomyduBInyrocs MOCIeIOBATEIBHOCTD
1dp 3anumnmTe 6e3 3anAThIX U Ipo0eIoB B 0J1aHK OTBETOB.

du3uvecKre BeTUIHHBI EnuHUIE n3MepeHus
A) cKOpOCTh 1) ITa
b) naBnenue 2) Ix
B) Bec Tena 3) M/c
4)H
5) kr
A|Bb|B

5. Kak Oynmer nBurathcsi TEIO Maccoi 4 Kr, ecliu paBHOJCUCTBYIOIIAS
BCEX CHUJI, ICUCTBYIOIIMX HAa HETO paBHa 8§ H?

1. PaBHOMEpHO MPSMOJHHEIHO.

2. PaBHOMEpHO CO CKOPOCTHIO 2 M/C.

3. PaBHOYCKOPEHO C YCKOpeHueM 2 m/c?.

4. PaBHOYCKOpPEHO ¢ yckoperueM 0,5 m/c?,

6. Ha pucynke npuBeneHsl rpa@Ku 3aBUCUMOCTH KOOPAWHATHI OT BPEMEHHU IJI JBYX
Ten: A u B, IBIKyHmMxcs 1Mo npsiMoM, BIOJIb KOTOPOW U HampasiieHa och Ox. BriOe-
pUTE 1Ba BEPHBIX YTBEPKIACHUS O TBHXKEHHUH TEIl.

X, M A 1) Teno A aBUKETCS PaBHOYCKOPEHO.
2) BpeMeHHOI UHTEpBa MEXIAY BCTpeUaMu
30 H Ten A u B cocrasisier 6 c.
70 _‘H,,h A= 3) B TeueHue nepBhIX MATH CEKYH]I TENa
K i JIBUTAIIMCH B OJHOM HAIIPABJICHUH.
10 T A BT 4) 3a iepBeie 5 ¢ Teno A mponwio 15 M.
-], 5) Teno B aBukeTcsi ¢ HOCTOSHHBIM YCKOPEHHUEM.
0 2 4 6 8 fc

7. Tlo rpadguky 3aBUCUMOCTH KOOPJIMHATHI KOJIEOJIIOIIETOCs Tela OT BpeMEeHH (PUCYHOK
2) onpenenuTe Nepuoj KoaeOaHui.

.4 c;
.5¢;
.8¢;
.2cC.

A WN -
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8. Uemy paBHa Macca rpy3a, JIeXKaIlero Ha Moy JudTa, KOTOPhId HAYMHACT JIBUKCHUE
BBEpPX C yckopenueM 5 m/c?. I'py3 gasut Ha o mudra ¢ cuioii 585 H.
1) 49 kr
2) 45kr
3) 39 kr
4) 15 xr

9. YcraHoBUTE COOTBETCTBHME MEXaAy mnpubopamMud # (GU3HYSCKHUMH BEJIMYUHAMH,
KOTOPBIC OHU U3MEPAIOT. 3anoiHuTe Tabnuiry. [ToayduBIIyrocs mociae0BaTeIbHOCTh
1udp 3anunmTe 6e3 3anAThIX U Ipo0eIoB B 0J1aHK OTBETOB.

[Tpubop du3nvecKre BeTNIHHbBI
A) Tepmomerp 1)naBnenue
b) 6apomerp-anepounn 2) CKOPOCTh
B) nunamomertp 3) cuna

4) Temnepatypa

A |b |B

10.Temo Mmaccoil 3 KI' JOBHIKETCS CO CKOPOCThIO 7 M/C W
CTaJKMBACTCS C TMOKOSIIMMCS TeloM Maccod 4 kr. OmnpeaenuTe CKOPOCTh HX
COBMECTHOTO JIBMKEHHS.

11. ABTOMOOWMIIb IBUTAJICS CO CKOPOCTBIO 25 M/C, 3aTeM BBIKIIOUWJI ABUTATENb W Haydaj
TOpMOXEHUE ¢ yckopeHuem 5 m/c. Kakoil myTh mpoijeH aBromoOuneM 3a 4 ¢
MOMEHTA Ha4aJIa TOPMOKEHUSA?

12.Ilogb€MHBIA KpaH paBHOMEPHO MOJHHMMAET I'Py3 Maccoil 2,5 TOHHBI CO CKOPOCTBIO
0,2 m/c. OnpeaenuTe MOIIHOCTb ABUTATENSI KpaHa, €CJIM U3BECTHO, UYTO €ro Kodhdu-
UEHT T1oJie3Horo nercteusg 40%.

biank oTBeTOB
I'PYIIIIA
ITpodeccus/crienmanbHOCTD

(Damumnus, ums)
Bapuant

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

OTtBer




(Huxe BbI MOXETE 3amucaTh peuieHre 3aaad noja nomepamu 10, 11, 12.)

Kontponmupyemsie komnereniuu: OK 03, OK 05; JI.1.-JI.6.; M.1.-M.6.; TI.1.-I1.7.; JIP2,
JIP4, JIP23, JIP30

Kiarou:

N 1 12 |3 |4 5 |6 (7 |8 |9 10 11 12
3aJIaHus

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

Kpurepun ouenku:

— «2» BBICTABISICTCS O0yYarOIIeMycs, €ClTi Habpan MeHee 7 0auioB;
— «3» BBICTaBIISIETCS o0Oy4aroremycs, 3a 10, 9, 8, 7 6amios;

— «4» BbIcTaBIsIETCA 00yUaromemycs, 3a 13, 12, 11 6anios,;

— «9» BBICTaBIsIETCA 00ydaronieMycs, 3a 14 unu 15 6anios.

Pasznena 1. Mexanuka
Tema 1.1. OCHOBBI KHHEMATHKH
Ycrhblii onpoc (YO)

Uto n3yvaeT MmexaHuKa?

JlaliTe onpeaeneHne MEXaHNIECKOTo ABKEHUs. [[puBeuTe npumepsl.

Kakoe nBrxeHue Ha3bIBAETCS MOCTYNATEIIbHBIM?

B ueM 3akiroyaeTcsi OCHOBHAS 337ja4a MEXaHUKU?

Yo Takoe Teno orcyera’?

UYrto Takoe cucrema orcuera? 3a4eM B HEW HYKHBI Yachl?

[IpuBeauTe mpuMepsl 3a7a4, peIICHUEM KOTOPHIX 3aHUMAETCS COBpeMeHHast (Pu3HKa.

JlaiiTe onpeneneHrne MaTepruaibHOM TOUKH

JlaiiTe onpeneneHrue MaTepuaabHON TOUKH [IpruMepsl.

0. 3aBucut 1m TpaeKkTopus ABMKEHUS Tena oT Beioopa CO? [Ipumepst

1.  Yro takoe myts? Kakosa ero eqununa B CI1?

12. Tlouemy, 3Hast MyTh HE BCETJIa MOXKHO OTPEEIUTH MOJOKECHHUE Tea?

13.  Jlaiite onpenencHue nepemenienus. Kakum cumBosiom ero 0003HavaroT?

14. Ilpu Kakux yCJIOBHUSIX MOAYJIb IEPEMEIICHUSI PABEH MPONUJEHHOMY Ty TH?

15. 3Banumurte QopMyildy ompeaeraeHus TMOJOXKEeHHUs Tela B MPOCTPAHCTBE uepe3
MIPOEKIINH.

16. Kakoe aBuxeHuE Ha3bIBAE€TCA MPSMOJIMHEHHBIM PABHOMEPHBIM?

17.  JlaiiTe XapakTEepUCTUKY CKOPOCTH PAaBHOMEPHOTO MPSIMOJIMHEHHOTO ABUKEHUS

RHERO©oo~NoOO AWM E



18. Kakoii Bug mmeeT rpaduK 3aBUCHUMOCTH CKOPOCTH OT BPEMEHH IMPH PABHOMEPHOM
NPSIMOJTUHEUHOM JIBM>KEHUUN?

19. Kak BBIYMCIUTH NEpEeMEIIeHUE Tejla, €CJIM U3BECTHBI CKOPOCTh M BPEMS JIBHIKCHHUS
Tena?

20. KakoB reoMeTpuuecKuil CMBICI IIEpEMEIISHUs?

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

Kpurepun ouenku:
OtmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO W MPABUJIBHO JIaHbI OIIPENEIICHUS U PACKPBITO COAECP/KaHNUE NOHATUIN, BEPHO
VCITOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSL TOKA3aTeJbCTBA UCIIOJIb30BaHbl Pa3IM4HbIC YMEHHUS, BEIBOABI U3 HAOJIIOICHU,
OMBITOB

OTBET CaMOCTOSITEIbHBIN, NCIIOIB30BAaHbI paHee MPUOOPETEHHBIE 3HAHUS.

OtmeTtka «4»

PACKpBITO OCHOBHOE COJIepyKaHUE MaTepHraia

B OCHOBHOM IPaBUJILHO JIaHBI OINPEACIICHUS MOHSATHN W WCIOJIb30BaHBl HAyYHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OTIPENICIICHUS. TIOHSATUN HEIOJHBIC, JONMYyIICHb HE3HAYWTEIbHBIC HapyIICHUS
MTOCJIEAOBATEILHOCTH M3JI0KEHUS, HEOOIbIITNEe HETOUHOCTH TP HCIIOJIB30BAaHUN HAyYHBIX
TEPMHUHOB WJIH B BBIBOJIaX M 000OIICHUSIX

MpaBUJIBLHBIC W YETKHE OTBETHI HAa BOIPOCHI YTOUHSIOMIETO XapakTepa (TO3WIus
MTOHUMAOILINIA )

Otmertka «3»

YCBOEGHO OCHOBHOE COJIep)KaHMEe y4eOHOro maTepuana, HO  H3JIOKEHO
(dbparMeHTapHO, HE BCET/1a MOCJIEeI0BATEIHLHO

OTpeIeJICHUS TOHSATUI HEIOCTATOYHO YETKUE

HE WCIOJIb30BaHbl B KaueCTBE JIOKA3aTEJbCTBA BBIBOABI W OOOOIICHUS U3
HaOJII0JICHUM, TOMYIIIEHBI OMOKY MPU UX HU3JI0KEHUU

JIOMYIIEHBl OIMMOKA W HETOYHOCTH B MCIOJIb30BAaHUM HAYYHON TEPMHUHOJIOTHH,
OIPEJICIICHUE TTOHITUI

MPAaBUJIbHBIE U YETKHE OTBETHl Ha BOMPOCHI HABOJSIIETO MU KOHKPETH3UPYIOILIETO
xapakrtepa (O3ULMs KPUTHK)

OtMmeTKa «2»
OCHOBHOE COJIep>KaHHe Y4eOHOT0 MaTepHalia He pacKphITO
HE JIaHbI OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO XapaKTepa



JOMYUIEHbl TpPyOble OMIMOKM B ONpENEICHUM MOHSATUM, MPU HCIOIb30BAHUU
TEPMUHOJIOTHH.

Tecruposanmue (T)
I Bapuanr.

Kaxkoe n3aMeHeHne, MpOUCXOsIIIee ¢ TETaMH, MOXHO CUATATh MEXaHUICCKUM
JIBHKEHUEM:
a) IBI)KEHHE JIOJIKM OTHOCUTENBHO Oepera
0) TasHHE NbAa
B) KHUIICHHE BOJIBI

Kakoe n3mMeHeHue, mporucxoasiiee ¢ TeaMu, MOKHO CUUTATh MEXaHUIECKUM
JBIDKCHHUEM:
a) TasiHUE JIbJIa
0) BoJIHBI, 00pa3yroIuecs Ha MOBEPXHOCTH BOJIbI
B) KUIIEHHUE BOJIbI

Kakoe n3meHenue, mpoucxosiiee ¢ TeIaMu, MOXKHO CUATATh MEXaHUYECKUM
JIBHKEHHUEM:
a) KUIICHHUE BOJIbI
0) TasHHE NhAa
B) KoJieOaHUsI TIOPIIHSA B JIBUTATEJIE BHYTPEHHETO CTOpaHus

Kakoe n3mMeHeHune, mporucxoasIee ¢ TeaMu, MOKHO CUUTATh MEXaHUISCKUM
JIBHKEHUEM:
a) KoJie0aHusl CTPYHBI
0) TasHUE JHJA
B) KHUIICHUE BOJIBI

CkopocTh aBTOMOOWIIS yBEIMUYUIACh B 2 pasa. [Ipu 3 ToM TOpMO3HOM My Th:
a) HEe UBMEHUJICS
0) yBenuuuiics B 2 pa3a
B) yBeIMUMIICA B 4 pasza

MaiumnHa ezer no npsiMou 10pore paBHOMEPHO. M0KHO J11 paccMaTpuBaTh
IBVKEHHUE MAIMHBI KaK IIPOLECC:
a) MO’KHO, TaK Kak JJII000€ JABIKEHUE — Y>Ke MPOoLIecC
0) Henb3s, TaK KaK MPHU STOM JBHKEHHUH €T0 XapaKkTep HE MEHSETCs
B) MO>KHO, TaK KaK MOJIO)KEHUE MAIIMHbI U3MEHSIETCS CO BPEMEHEM

Kakne mapameTpsl Te€na COXpaHsIIOTCs, KOIIa Mbl €T0 3aMEHSEM MOJIETBIO, T. €.
CUMTAEM MATEPUAIBHOU TOYKOM:



a) JJIMHA
0) bopma Tena, eciu oHa chepudeckas
B) Macca

8. [Toe3n ornpasinsercs. [1o miargopme napaiebHO MOE3Ty PABHOMEPHO JIBHXKETCS
HOCHWJIBIIIUK ¢ TenexKkou. [laccaxkup moe3na 3a0bUT OTIaTh KHUTY POBOXKAIOLIEMY €T0
YeJIOBEKY U BBIKHJIBIBAET EMY KHUTY U3 OKHa Kyne. OTHOCUTEIBHO KaKUX TN YpaBHEHUS
JBYKEHUSI KHUTU OyIyT OJTMHAKOBBI:

a) OTHOCUTEJIBHO HOCWIIBIIIMKA, IPOBOXKAIOIIET0 U EPPOHA
0) OTHOCUTENILHO TEPPOHA U MPOBOMKAIOIETO
B) OTHOCUTEJIFHO MAacCaXHpPa U HOCWIIbILIMKA

9. [Tpu pemenny 3a1a4 KHHEMATHKH O JBKEHUHU TET MBI (DaKTHIESCKH
paccMaTpUBaJIM 3TU Tejla KaK MaTepruaIbHbIC TOUYKHU (HampuMep, 3aa4u O JBMKECHUH Tela,
OpOIIEHHOTO IO/ YIJIOM K TOPU30HTY). MBI TIOJIb30BAIMCH YIIPOIIEHHON MOJIEIIBIO
JI0OCTaTOYHO CJIOKHOTO JBMKEHUs. UeM Mbl IpeHeOperaiid pyu peiieHru 3a/1ad 3TOro THUIIA:
a) COIPOTHUBIICHUEM BO3/yXa
0) mMaccoii Tena
B) (hopMoii U pazMepamu Tena

10. [Toe3n ornpasnsercs. [1o miargopme napasienbHO MOE3Ty PABHOMEPHO JIBHKETCS
HOCHJIBIIMK C TeJexkoi. [laccaxkup moesna 3a0bl1 OTAATh KHUTY MTPOBOXKAIOIIEMY €T0
YEJIOBEKY M BBIKHJIBIBACT €My KHUTY U3 OKHa Kymne. OTHOCUTEIBLHO KaKUX CUCTEM OTCUETa
XapaKTep ABWKCHUS KHUTH OyIeT OJMHAKOBBIM, TO €CTh KaKHE CHCTEMBI OTCUETA Oy Iy T
WHEPIUATbHBIMH:

a) OTHOCUTEJIBHO TacCaKUPa, MPOBOKAIOIIETO, HOCUIIBIIINKA, TIEPPOHa
0) OTHOCUTEJIBHO TIEPPOHA, HOCHIIBIIMKA, TPOBOYKAIOIIIETO
B) OTHOCUTEJHHO MACCAKUPA U TIPOBOKAIOIIETO

11. CKOpOCTB TeJa U painyC OKPY’KHOCTH, 10 KOTOPOH OHO JABUKETCS, YBEIIMUUIIUCH B
1Ba pa3a. LIeHTpocTpeMUTENBHOE YCKOPEHHE:
a) YBEJIMYMJIOCH B 2 pasza
0) yMEHBIITUIIOCH B 2 pa3a
B) HE U3MEHMJIOCH

12. MoryT 1 CKOPOCTH MPOXOKACHUS IMYTU U IEPEMEIICHUS ObITh PABHBI:
a) MOTYT B ClIy4ae MPSIMOJIMHEHHOTO IBHKEHHUSI
0) MOTyT B cily4yae IpsIMOJIMHEWHOTO IBUYKEHUS B OJHOM HaIpaBJIEHUU
B) MOTYT B CJIy4yae NPSIMOJMHEHHOTO ABUKEHUS B PA3HBIX HANPABICHUSAX

13. Kakas u3 nepedncieHHbIX BETUYUH — BEKTOD:
a) CKOpPOCTh
0) myTh
B) Macca



14.

15.

16.

18.

19.

20.

Kaxkas n3 mepeyncieHHbIX BEIMYNH — BEKTOP:
a) ImyTh
0) cwta Toka
B) IIEpEMEIIICHHE

VYKaxxkuTte nNpaBUIbHOE YTBEPKICHHE:
a) OT BBIOOpA CHCTEMBI OTCYETA 3aBUCHUT PEIICHUE 3aa91
0) Teno orcuéra BEIOMpAETCS TaKUM 00pa3oM, YTOOBI IBH)KCHHUE BBITIISICNIO Hanbosiee
POCTO
B) B YCJIOBHH 3a/1a4Ml yKa3aHa cUCTeMa OTCUETa

VYkaxxuTe MpaBUIbHOE YTBEPIKIICHHUE:
a) TeJo OTCcYETa BRIOMPAETCS TAKUM 00pa3oM, YTOOBI IBMXKEHHE BBITISIEIIO0 HauboJsee
POCTO
0) BbIOOp cuCTEMBI OTCUETA 3aBUCUT OT YCJIOBHUM JaHHOW 3aauu
B) OT BbIOOpA CUCTEMBI OTCUETA 3aBUCUT OTBET 3a4a4u

17. YkaxuTe paBUJIbHOE YTBEPIKICHUE:

a) TeJo OTCYETA BEIOMPACTCS TaKUM 00pa30oM, YTOOBI IBHKEHUE BBITJISAEI0 Hanboee
MIPOCTO

0) OT BEIOOpA CUCTEMBI OTCUETA 3aBUCUT OTBET 3aJ1auu

B) TEJIO OTCUETA BHIOMPAETCS TAKUM 00pa30oM, UTOOBI JIBUKEHUE BBITIISAEIO ObI
HanOoJIee MPOCTO, M B TO KE BPEMsI MbI MOTJIH ObI OTBETHTH HA BOIIPOC 3aa9u

Tennoxo ABMKETCS BHU3 MO TEUCHUIO PEKU C MIOCTOSIHHOM CKOpOCThio. [1o mamyoe
MPOTYJIMBACTCS YEJIOBEK. XapaKTep JBUKEHUS YeJI0OBEKa OTHOCUTEIIBHO TEIUI0X0/1a U
Oepera:

a) OJIMHAKOB, MTOKA YEJIOBEK ABUIKETCS PABHOMEPHO
0) OMMHAKOB BO BCEX CIydasiX
B) pa3HbIil, TaK KaK CKOPOCTH Y€JIOBEKa OTHOCUTEIILHO TEIIOX0/1a U Oepera pa3inyHbI

B kakoM ciyyae 3emMII0 MOKHO CUATATh MaT€pUaIbHOM TOUKOI:
a) IpY U3MEPEHUU MAarHUTHOTO MOJIs1 3eMJIIN
0) mpu UCCIICIOBAHUH SIpa 3eMIIH
B) IIPU paccMOTpeHuH e€ NBukeHus Bokpyr CouHia

B xakowm ciyyae 3eMiIt0 MOKHO CUYUTATh MATEPUAIIBHON TOYKOM:
a) IIpH MOMaJaHNU Ha HeEé METeoprTa
0) npu pacuére TPACKTOPU CITyTHUKOB 3eMIIH
B) IIPU U3MEPEHUU MArHUTHOTO MOJIS 3€MJITU

II BapuanrT.

CkopocThb Telna, IBUXKYILIErocs: 0 OKPY>KHOCTH MOCTOSIHHOTO pajinyca,
YBEJIMUUIIACH B JIBa pa3a. L{eHTpocTpeMUTENbHOE YCKOPEHHUE:



a) yBEJIMYMIIOCH B 4 pasza
0) yBeIM4mIOCH B 2 pasa
B) HE U3MEHHIIOCH

[Toe3n ornpasinsercs. [1o miardopme mapaienbHo MOe3 y PaBHOMEPHO JBUKETCS
HOCUJIBIIIMK C Telekkoi. [laccaxkup moesna 3a0b1 OT/AaTh KHUATY MTPOBOKAIOIIEMY €TO
YeJIOBEKY M BHIKH]IBIBACT €My KHUTY U3 OKHa Kyre. Kakum OyieT xapakTep JBHKCHUS
KHUTH OTHOCUTEIHHO MHEPIIUATBHBIX CHCTEM OTCUYETA, €CITH MTPEHEOPEeUb COMPOTUBICHUEM
BO3/yXa:

a) paBHOYCKOPEHHBIM, C YCKOPEHHUEM, PaBHBIM CyMME YCKOPEHUSI CBOOOTHOTO TIAJCHUS U
YCKOpPEHUs Toe3/1a

0) paBHOYCKOPEHHBIM, C YCKOPEHHEM CBOOOHOTO TaJCHUSI

B) CJIOXKHBIN XapakTep ABUKCHUS

BriGepute HenpaBUIIbHOE YTBEPKICHUE:
a) BBIOOp CUCTEMBI OTCUETA 3aBUCHUT OT YCIOBUM JaHHOU 3a/1auu
0) pu NPSIMOJIMHEHHOM JBUKCHUH C TIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh MOXKET
YBEJIMYHUBATHCS, @ MOXKET U YMEHBIIIATHCS
B) HaIpaBJICHUE YCKOPEHUS OTMPEIeIsieT HAllPaBJICHUE IBMKCHUS

Bri6epute HenpaBuiIbHOE YTBEPKICHHUE:!
a) BBIOOp CUCTEMBI OTCUYETA 3aBUCHUT OT YCJIOBUM JaHHOW 3a/1auu
0) IBUYKEHUE C IOCTOSIHHBIM YCKOPEHHUEM Ha3bIBAETCS MPSIMOJIMHEUHBIM PaBHOYCKOPEHHBIM
JNBHKECHUEM
B) IIPU NPAMOJIUHEHHOM JIBU>KEHHUH C MOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOKET
YBEJIMUNBATBHCA, & MOYKET U YMEHBIIATHCS

Bribepure HenmpaBuIbHOE YTBEPIKICHUE:
a) TIPY TPSIMOJIMHEHHOM JIBH)KCHHH C TIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh MOYKET
YBEIIMUMUBATHCS, & MOYKET U YMEHBIIIAThCS
0) BBIOOp CHUCTEMBI OTCUYETA 3aBUCHUT OT YCJIOBUH JTAaHHOU 3a/1a4u
B) HaIpaBJICHUE YCKOPEHUS OTIPEICIISIeT HAITPABJICHHUE IBHKCHHUS

Bribepute HenpaBuiIbHOE YTBEPIKICHHUE!
a) BEIOOp CHCTEMBbI OTCUETA 3aBUCUT OT YCJIOBUM JaHHOM 3a/1auun
0) ecnu ABMKEHHUE MPAMOJIUHENHO, TO YCKOPEHUE MOCTOSIHHO
B) IIPU NPAMOJUHEHHOM JIBH>KEHHUH C MOCTOSIHHBIM YCKOPEHUEM CKOPOCTh MOYKET
YBEJIMUNBATHCA, & MOXKET U YMEHbBIIATHCS

BriOepuTe He MpaBUIIbHBIE YTBEPKICHUE:
a) MpY NPSIMOJIMHEWHOM JIBUKEHUU C IOCTOSIHHBIM YCKOPEHUEM CKOPOCTh YBEJIIMUMBAETCS
0) mpu MPSIMOJTUHEITHOM JBMKEHUHU C TIOCTOSIHHBIM YCKOPEHHEM CKOPOCTh MOKET
YBEJIMYUBATHCS, @ MOXKET U YMEHBILIATHCS
B) BBIOOp CUCTEMBI OTCUETA 3aBUCUT OT YCJIOBUI JaHHOM 3a7jauu



8. Bribepute npaBuibHOE yTBEPKACHHUE:
a) MpH MPSMOJIMHEHHOM JIBUKEHHUH C TTIOCTOSTHHBIM YCKOPEHUEM CKOPOCTh YBEITMUUBACTCS
0) eciiu yCKOpeHHE MOCTOSIHHO, TO JBM)KEHUE MPSIMOJIMHENHO
B) MIPH MPSIMOJIMHEHHOM JABH)KEHHUH C TIOCTOSIHHBIM YCKOPEHUEM CKOPOCTHh MOKET
YBEIUYHUBATHCS, @ MOKET U YMEHBIIIATHCS

9. JIBurasch paBHOMEPHO, BeJocureaucT mpoesskaet 40 m 3a 4 ¢. Kakoii myTh oH
IIPOCIET IPH JBIKEHUHU C TOH JKe€ CKOpOCThIO 3a 20 c:
a) 200 m
0) 50 M
B) 150 m

10. OTtaen MexaHUKH, COAEpPKAUUN YUEHUE O IBHIKEHUH TeJl 0e3 yuéTa IeCTBYIOIINX
CHUIL:
a) TMHAMHUKa
0) KUHEMaTHKa
B) CKOPOCTb

11. Omnpenenure, Kak Ha3bIBA€TCSl PACCTOSIHUE MEXAY HA4aJIbHOW U KOHEUHOM
TOYKAMM:
a) MyTh
0) nepemerieHue
B) CMELIECHUE
I') TPACKTOPUS

12. BrisicHuTe, B KakoM U3 CIEAYIONIUX CIIy4YaeB JBHXKCHUE Teja HEb3s
paccMaTpuBaTh Kak ABMKEHUE MAaTEPUAIBHON TOUKH?
a) JIBuxenue 3eminu Bokpyr ComHIa.
0) [IBmkeHne CriyTHUKA BOKPYT 3EMJIIH.
B) [Toner camonera u3 BnaguBoctoka B MoCKBY.
r) Bpamenue neranu, obpabaTeiBacMOil Ha CTaHKE

13. OTMeTbTe, KaKhe U3 MEePEUUCICHHBIX BEIMYHUH SBIISIOTCS CKAJIIPHBIMU:
a) mepemMenieHue
0) myTh
B) CKOPOCTb

14, Bri6epure, yTo U3MEpPSIET CIUAOMETP aBTOMOOUIIS:
a) YCKOpEHHUE;
0) MOJTyJIb MTHOBEHHOM CKOPOCTH;
B) CPEIHIOI0 CKOPOCTH;
I') IepeMenIeHne

15. Omnpenenure, Kakas €IMHUIIA BPEMEHH SIBJSIETCS OCHOBHOM B MeXIyHapO HOU
CUCTEME EAVHMUII;



a) 1 gac

0) 1 mun
B)lcC

r) 1 cyTkH.

16. Breraucnure. /[Ba aBTOMOOHIISI IBHIKYTCS TI0 MPSMOMY IIIOCCE B OJTHOM
HanpaBneHuu. Ecimn HanpaButh ock OX BIOJB HAMIPAaBJICHUS ABMYKCHUS TEJ T10 IIOCCE,
TOTJ]a KAKUMHU OYyT MIPOSKIINU CKOPOCTEi aBToMobuieit Ha och OX?

a) 00€ MOJIOKUTEIbHbBIC

0) 00e oTpHIIaTEeIIbHBIE

B) TICPBOTO — TIOJIOKUTEIIbHASI, BTOPOTO — OTpPHIIATEIbHAS
T') IEPBOT0 — OTPHUIIATEIIbHAS, BTOPOTO — MOJIOKUATEIbHAS

17. Brruucnure. ABToM0OOMIb 00Bexan MOCKBY 10 KOJIBIIEBOU 0pore, JIMHA KOTOPOM
109 kM. YUeMy paBHBI IPOMICHHBIN Ty Th | U epemerieHue S aBromoouss?
A)I1=109 km; S=0
0) [ =218xm S = 109 km
B) =218 xm; S =0.
r) [=109xMm; S=218 kM

18. Omnpezenure, €Cu yCKOPEHHE PaBHO 2 M/c2, TO 3T0:
a) paBHOMEPHOE JIBUKEHUE
0) paBHO3aMEIJICHHOE JIBHXKCHUE
B) pPaBHOYCKOPEHHOE JBUKCHHE
I') NPSAMOJIMHEMHOE

19. Kakum 00pa3oM yCKOpEeHHE XapaKTepU3yeT U3MEHEHHUE BEKTOpa CKOPOCTHU?
a) 10 BEJIMYMHE U HAIIPABIICHUIO

0) 10 HAIPABJICHUIO

B) IO BEJIMUMHE

20. Beruncnure. ABTOMOOWITb, IBYKYIIHNACS TTPSIMOJTMHEHHO PABHOYCKOPEHO, YBETHMUMIT
CBOIO CKOPOCTH ¢ 3 M/c 10 9 m/c 3a 6 cexyHa. C KakuM YCKOPEHHEM JIBUTAJICS aBTOMOOHIIb?
a) 0 m/c?

0) 3 m/c?

B) 2 M/c?

r) 1 m/c?

Kontpomupyembie komnerenmuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kaouun Kk Tectam:




Bapuanr 1

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

IpaBuiabHblidi (2 |6 (B |a |B |0 |B |0 |aB |06 |(a |6 |a |B |a |0 |B |a |B |O
OTBET

Bapuant 2

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

IpaBuabHblii (2 (6 |B |60 |B |0 |(a |B |B |6 [0 |Tr |a |r |B |a |B |B |a |T
OTBET

Kpurepun ouenku:

— «2» BBICTABISIETCS O0y4JaroIeMycsi, eciiu Habpan MeHee 8 0aios;
— «3» BBICTaBIsAETCA 0Oy4aroniemycs, 3a 9, 10, 11 6annos;

— «4» BBICTaBIsAETCA OOydaroneMmycs, 3a 12, 13, 14, 15, 16 6amios;
— «5» BBICTaBIIsIETCS OOy4aromnemycs, 3a 6oiee 17 6annos.

3aganus nis camocrosTeibHOM padoTsl (CP)

Tembl 3cce (pedepaToB, 1OKIAT0B, COOOIICHHA)

1) MarepuanbHas TOYKa.

2) CkamnsipHble U BEKTOPHbIC (PU3HUECKUE BEITUUHHBI.

3) OTHOCUTETHHOCTh MEXAaHUYECKOTO JBIIKCHUS.

4) Cucrtema oTcuera.

5) Ipuniun oTHOCUTEIBHOCTH [ asuest.

6) CrocoObl OIUCaHMS IBHKCHHSI.

7) PaBHOMEpHOE MPSMOJIMHEHHOE JIBIKEHHE.

8) Ckopoctb. YpaBHeHHE ABHKCHHSI. MTHOBEHHAS U CPEIAHSS CKOPOCTH.
9) IlocTynatbl TEOPUN OTHOCUTEIHHOCTH.

10) OcHOBHBIE CJIECTBHS U3 MOCTYJIATOB TEOPHHA OTHOCUTEIIEHOCTH.
11) [TpsiMoMHEHHOE TBUXKCHHUE C TIOCTOSHHBIM YCKOPESHUEM.

12) JIBrokeHHE ¢ TIOCTOSIHHBIM YCKOPEHUEM CBOOOIHOTO A ICHHSI.

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

Kpurepun ouenku:
Otmetka «5»

MIOJIHO PacCKPBITO COJICPKAHUE MaTeEpHUaa

YETKO W MPaBWJIbHO JaHbI ONPEACIICHUS U PACKPBITO COJACPKaHUE MOHITUNA, BEPHO
MCII0JIb30BAHBI HAYYHBIE TEPMUHBI




=

w

AJI1 10Ka3aTCJIbCTBA MCIIOJb30BaHbI PA3JIMYHBIC YMCHM A, BBIBOJBI U3 Ha6J'IIO,Z[CHI/If/'I,
OIIBITOB

OTBECT C&MOCTOHTGHBHBIﬁ, HCITOJIb30BAHbI PAHCC HpI/IO6pCTeHHBIe 3HaHUA.

OtMmeTKa «4»

PACKpbITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IIPaBWJIBHO JIaHBI OMPECJICHUs MOHATUH W HUCIIOJIb30BaHbl HAYUYHBIE
TEPMUHBI.

OTBET CaMOCTOSTCIILHBIN

OTIpeNeICHUS] TIOHATUA HEMOJIHBIE, OMYIIECHb HE3HAYWTEIIbHBIC HAPYIICHUS
MOCJICTIOBATEILHOCTH M3JI0’KCHUSI, HEOOIBIIINE HETOYHOCTH TPU HCIIOIH30BAHUN HAYYHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUAX

IpaBUJIbHBIC M YETKHE OTBETHI HA BOIPOCHI YTOUHSIOIIETO XapakTepa (IO3HIIUs
TTOHUMAFOIITH )

OtMmeTka «3»

YCBOGHO OCHOBHOE COJIep)KaHME y4YeOHOTO MaTepuaja, HO  H3JIOKEHO
(dbparMeHTapHO, HE BCET/Ia TTOCICIOBATEIHHO

oTnpe/eeHHs TOHSITHIM HEIOCTATOYHO YETKHE

HE WCIOJb30BaHbBI B KauyeCTBE JIOKA3aTeJIbCTBA BBIBOJBI W OO0OOIICHUS W3
HaOTIOACHUH, TOMYIIEHBI OMTUOKY TIPU UX U3JI0KCHHUH

JOMYIIEHBI OIMMMOKA W HETOYHOCTH B MCIOJIb30BAaHMM HAYyYHON TEPMHUHOJIOTHH,
ompeeICHUE TIOHSITHIA

paBUJIbHBICE W YETKHUE OTBETHl HA BOMPOCHI HABOJAIIETO U KOHKPETHU3UPYIOIIETO
xapakTepa (Mo3UIUs KPUTHK)

OtMmeTka «2»
OCHOBHOE COJIepKaHue y4eOHOTO MaTepHalia He PaCKPBITO
HE JJaHbI OTBETHI Ha BOIIPOCHI HABOAIIETO M KOHKPETU3IUPYIOIIETO XapaKTepa
JIOMYIIEHBI TPyOble OIMMOKKM B OMPEACICHUU TMOHSATUH, TMPHU HCIOIH30BAHUU
TEPMHHOJIOTHH.

Tema 1.2. OcHOBBI IMHAMHUKH
YcrHblii onpoc (YO)

Ecnu Teno siBasiercst CBOOOIHBIM (UTO 9TO 3HAYUT), TO KaK OHO MOKET JIBUTaThCs ?

Nmeercs nu npuHmmnuaneHoe pasnuuve mexay CO cBszannon ¢ 3emnerd u CO
CBSA3aHHOM C CAaMOJIETOM, JEIAIOLIUM BUPaX?

[Touemy BTOpOIt 3ak0H HbI0TOHA HA3bIBAIOT OCHOBHBIM 3aKOHOM JHMHAMUKU?

[losicuute, Kak CTPOATCA HKCIEpPUMEHTalbHbIE Tpaduku B (U3UKE HA MPHUMEpE
3aBHCHUMOCTH CHUJIBI YIPYTOCTH OT Aedopmanuu.

Kak u3meputph Maccy Teia B yCIOBHSIX HEBECOMOCTHU ?



6. Haxonumuce v BeI KOraa-HUOYb B COCTOSSHUA HEBECOMOCTH ?

7. O BeTpPOBOE CTEKJIO ABHXKYIIETOCS aBTOMOOWIISA ymapuics komap. CpaBHUTE CHITHI,
JCHCTBYIONME HAa KOMapa M Ha BETPOBOC CTEKIO BO BpeMs yaapa. Ilouemy komap
ocTpajai cuibHee?

8. bapon Mionxray3eH yTBep:Kaall, YTO BBITAIIMI ce0s 3a BOJOCH W3 00JOTA.
O6ocHyHTEe HEBO3MOXHOCTH 3TOTO.
9. C copTHpPOBOYHOM TOPKH CKATHIBAIOTCS JIBa OJMHAKOBBIX SIIMKA: OAUH IyCTOH,

apyroii monHbii. Kakoil ammk OyneT uMeTh OOJbIIYI0 CKOPOCTh y moaHoxus? Kakoi
OTKATUTCA Jajbllieé MO MPSIMOJUHECHHOMY TOPH30HTAILHOMY YYacTKy IIOCII€ TOPKH H
nouemy?

10. [Touemy CKOpOCTH aBTOMOOWIIS, ABMXKYIIETOCS IO TOPU3OHTAIM HE BO3pPACTaeT
OECKOHEYHO, XOTs CUJjla TSI MOTOpa AEHCTBYET MOCTOSTHHO?
11. [lepBOKJIACCHUK M CTAPLIEKIACCHUK CTOAT HAa MOJY W TAHYT APYr Jpyra 3a pyKu.

OnuHAaKOBBIE M CWIIBI IEUCTBYIOT HA OAHOTO M Ha Jpyroro? Ilepeuncnaure ycnoBus, Koraa
IIEPBOKJIACCHUK MOJKET IEPETSIHYTh CTAPIICKIACCHUKA.

12. KocMmoHaBT Makc npsIraeT co cTyna, Aepa B PyKax MPH0 MAacCOd m CHayajla Ha
3emne, 3areM Ha Jlyne. Kak Oyner oTnmuaThecsi cuia, ¢ KOTOpPOM TUpsl AaBUT Ha PYKY
YeJIOBEKY 10K OH HaXOJUTCS B BO3yXxe?

13. 3ayeM Ha HUKHEW OBEPXHOCTH JIBIXK JI€JIaeTCs MPO0JIbHAS BEIEMKa?

14. [ToueMy He mnpuOMKAIOTCS IPYr K JAPYry HpeAMeThl B KOMHATe, HECMOTpS Ha
rPaBUTALIMOHHOE MPUTSHKEHUE?

15. Onumure onbIThl ['anumnes u HpioToHa 110 CBOOOAHOMY MAJICHUIO TEI.

KonTtpomupyembie komnerenmuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; TL.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun ouenku:
Otmetka «5»

o IIOJIHO PACKPBITO COAEPKAHUE MaTepuaia

o YETKO M MPABUJIIBLHO JIaHbI OMPEAENICHUS U PACKPBITO COAEP>KAHHUE MOHSATUN, BEPHO
MCIIOJIb30BAaHbl HAYYHbIE TEPMUHBI

o JUISL TOKA3aTeNbCTBA UCIIOJIb30BAaHbl Pa3IM4HbIE YMEHHUSI, BBIBOABI U3 HAOJIIOICHUI,
OTBITOB

o OTBET CaMOCTOSITEJIbHBIH, HCIOJIb30BaHbI paHee MPUOOPETCHHbIE 3HAHMSL.

OrMmeTka «4»

° PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuasa

° B OCHOBHOM IMPABUJILHO JIaHbI ONPEJEIICHUS MOHATUA U UCIOJIb30BaHbl HAYYHbIC
TEPMUHBI.

° OTBET CAMOCTOSITEIbHBIN

° ONpEAECTCHNUs] TIOHATUN HEMOJIHbIC, JONYIIEHbl HE3HAYUTEIbHBIE HaPYIIEHUS

IMOCJICA0OBATCIIBHOCTH H3JI0OKCHHA, HEOOJIbIIIE HETOYHOCTH IMIpHU HUCIIOJIB30BAHNN HAYYHbIX
TCPMHUHOB HJIM B BEIBOJAAX U 0606HICHI/I$[X



NpaBUIbHBIC M YETKHE OTBETHI HA BOIPOCH YTOUHSIOIIETO XapakTepa (TO3HUIUs
TOHUMAFOIITHHA)

OtmeTtka «3»

YCBOGHO OCHOBHOE COJepKaHHE y4eOHOTO MmaTepuaia, HO  H3JI0OKEHO
(dbparMeHTapHO, HE BCET/1a MOCIeI0BATEIHLHO

ONpPEEIICHNS TOHSATUN HEIOCTATOYHO YETKUE

HE WCIOJb30BaHbl B KauyeCTBE JIOKAa3aTelIbCTBA BBIBOJBI W 00OOIIECHUS U3
HAOJIOICHUM, TOMYIIEHBI OITMOKU MTPHU UX U3JI0KECHUU

JOMYIIEHbl OIMMOKM M HETOYHOCTH B MCIOJIb30BAHUM HAYYHOW TEPMHUHOJOTHUU,
ONPEAECTICHUE OHATHI

MPaBWJIbHBIE U YETKUE OTBETHI Ha BOMPOCHI HABOJAIIETO U KOHKPETHU3UPYIOIIETO
xapakTepa (o3UIMs KPUTHK)

OtmeTka «2»
OCHOBHOE COJIepKaHHE YU4eOHOTI0 MaTepHalia He pacKpbITO
HE JaHbI OTBETHI HA BOIIPOCHI HABOAIIETO M KOHKPETUIUPYIOIIETO XapaKTepa
JOMYIIEHBl TPyOble OIMMOKKW B OMpEACICHUM TMOHATHH, IPH HCIIOIH30BAHUN
TEPMUHOJIOTHH.

TectupoBanue (T)
I BapuaHnr.

TecroBast paboTa cocTouT M3 9 3a7aHMii ¢ BRLIOOPOM OTBETA, M 1 3a7aHNE Ha HAXOXKICHUE
COOTBETCTBUSI
Kaxaplii mpaBUIBHBIN OTBET OlleHUBaeTcs 1 Oamom.

Bri0epere oauH NpaBUIbLHBINA 0TBET. PaBHOIEHCTBYIOIIAS BCEX CHIL,
JNEUCTBYIOLIAsl HA TEJO, paBHA HYJIO. J[BMYKETCS 3TO TEJI0 UM HAXOAUTCS B COCTOSIHUU
MOKOsA?

A. Teno IBMXETCS PaBHOMEPHO MPSMOJIMHENWHO.

b. Teno nBuxercss paBHOMEPHO 110 OKPYKHOCTHU B TOPU30HTATIBHOMN INIOCKOCTH.

B. Teno HaxoauTcsa B COCTOSIHUM TTOKOSI.

I'. Teno nBUXkeETCa paBHOMEPHO MPSAMOJIMHENHO WM HAXOJUTCA B COCTOSTHUU TTOKOS.

2. BoiGepeTe 01MH NPaBWIbLHBIA 0TBET. M4 MO0pOCHIIH BBEPX C HAYAIBHOW CKOPOCTHIO
V,. Ha puCyHKe a yka3aHO HalpaBJIEHUE CUJIbI TSKECTHU, JEHCTBYIOIIEH Ha TEJO.
Omnpenenute HapPaBICHUE BEKTOPA YCKOPEHHSI M4, ABMIKYIIETOCS BBEPX (PUCYHOK 0).



A. ToJIbKO TaK, Kak [OKa3aHo Ha puc. 16.
b. Tonpko Tak, Kak moKa3aHO Ha puc. 20.
B. Tonbpko Tak, Kak moka3aHo Ha puc. 30.
I'. Tonapko Tak, KaKk MOKa3aHo Ha puc. 40.

3. Onpenenure oUH NPABWILHBIN 0TBeT. Eciii paBHOACHCTBYIOIIAs BCEX MPUIIOKEHHBIX
cun paBHa 4 H, To y Tena maccoit 2 kr

A. Yckopenue 2 m/c?

B. Yckopenne 0 m/c?

B. Yckopenue MoxeT ObITh JIFOOBIM

I". Vckopenue paBHO 8 M/c?

4. Ilpu u3MepeHnsIX Macchl TeJIa U €ro Beca Ha M0JII0Cce U HAa IKBaTope ObLIO
00HApYKEHO, YTO

A. Macca u Bec 0IMHaKOBBI

B. macca pa3znuuHa, BeC OJJMHAKOB

b. 1 Bec, n Macca pa3inuHbl

I'. macca ogrHaKoBa, BEC pa3inyeH

5. YcranoBure coOTBeTCTBME MeEXAY (U3NYECKHMH BeJIMYMHAMHM W eJIMHUIIAMH
U3MepeHus 3TUX BeJinunH B cucteme CH.

dusnueckas BenTUIMHA Ennnnna BeanmuuHbI
A) KeCTKOCTh 1) xkunorpamm (1kr)
b) cuna 2) Heroton (1 H)
B) Bec Tena 3) Hetotou*metp (1 H*Mm)
I') yckopenue 4) Hotoron Ha metp (1 H/m)

5) MeTp B cexyHy 3a cexyHay (1 m/c?)
6) dxoyanb (1 JIx)

6. ®opmy.ia, BbIpAkKAKOIIAS 32KOH BCEMUPHOI0 TATOTEHHUH. ..

A. F = GMm/R?

B. F = kg102/r?

B. F = GM/R?

I'. F=KkAl

7. 111 3axkoH HpI0TOHA MaTeMaTH4YeCKH MOKHO 3aIIUCATh TaAK: (BEKTOPHI HE YKA3aHbI)
A F=

b.F= N

B.Fi=-F;



F.Fx:_kx

8. Bec Teaa — 370...

A. ...cWJa, C KOTOPOU TEJIO NPUTATUBAET 3EMITIO

b. ...cuia, ¢ KOTOpOM TENO AECUCTBYET HA OMIOPY

B. ...cuia, ¢ KOTOpO# TENIO ACUCTBYET HA MOJABEC

I'. ...cuna, ¢ KOTOpPOH TENO BCIEACTBUE 3€MHOTO MPUTSKEHUS JCUCTBYET HAa ONOPY WJIIU
II0/IBEC, HETIOABMKHBIE OTHOCUTEIBHO HETO

9. Pemnte 3anauy. [Ipyxuna sxectrkoctsio 100 H/M pactsaruBaetcs cunoit 20 H. Uemy
PaBHO YUIMHEHUE MPY>KUHBI?

A.5cm.

b. 20 cm.

B.5m.1.0,2 cm.

. Cpenu otBeTOB A — I' HET MPABUIIBHOTO.

10. BoiGepeTe oaMH NPaBWIbHbIA 0TBET. bpyCOK JIEKUT HEMOIBUKHO HAa HAKJIOHHOM
miockoctu (puc. 7). Kakoe HanmpaBieHre UMEET BEKTOP CUIIbI TPEHUS?
2

J

A.1.5.2.B.3.T.4. 1. Ftp =0. Puc. 7

Il Bapuanr

TecrtoBast paboTta cocToUT U3 9 3a1aHuii ¢ BLIOOPOM OTBETA, U | 3a7jaHKE HA HAXOXKICHUE
COOTBETCTBUS

Kaxaplii mpaBUIBHBIN OTBET OlleHUBaeTcs 1 Gamom.

1. Eciu Ha m1apuk He JeMCTBYIOT HUKaKUe pyrue TeJia, TO B MHEPUHAJIbLHON cucTeMe
0TCYeTa OH

A. TlocTenneHHO OCTaHABIUBAETCS

b. Konebnercst 0ko10 Ha4aIpHOTO MOJI0KEHUS

B. JIBHKeTCS 1O OKPYIKHOCTH C IMTOCTOSTHHOM 10 MOJIYJIFO CKOPOCTBIO

I'. JIBM>KeTCS € MOCTOSIHHOM 110 MOJYJIIO ¥ HAIPABJIEHUIO CKOPOCTHIO

2. BoiOepeTe 01MH NPaBWIbHBIH 0TBeT. Msiu og0pOCHIIN BBEPX C HAYaIbHON CKOPOCTHIO
V,. Ha pucyHKe a yka3zaHo HalpaBJIEHUE CUJIbI TSHKECTH, JEUCTBYIOIIEN HA TENO.
OmnpenenuTe HaPaBJICHUE BEKTOPA YCKOPEHHSI Ms14a, ABMIKYILETOCS BHU3 (PUCYHOK 0).

S
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A. TolbKO Tak, Kak MoKa3aHo Ha puc. 16.
b. Tonpko Tak, Kak moKa3aHO Ha puc. 20.
B. Tonbpko Tak, kKak moka3aHo Ha puc. 30.
I'. Tonapko Tak, KaKk MOKa3aHO Ha puc. 40.

3. Onpenesnure OAMH NPABWILHBIM 0TBET. T€J10 Maccoi 2 KT IBUKETCS CO CKOPOCTHIO 3
M/c 1 yckopeHneM 2 M/c2. Mojyiib paBHOEICTBYIOIIEH CHII, AEHCTBYIOIIUX HA TEJIO PABEH
1)2H

2)4H

3)6H

4)10H

4. IIpu u3MepeHUsAX MacChl TeJIa U €ro Beca Ha IMOJIKCe U HA IKBATOpPe ObLI0
00HApYKEHO, YTO

A. U Bec, 1 Macca pa3anyHbl

B. Macca onuHakoBa, BEC pa3jindeH

b. Macca u Bec 0JIJMHaKOBBI

I'. Macca paznnyHa, BEC OJITUHAKOB

5. YcraHoBuTE COOTBETCTBHE MeKAY (PM3HYECKMMHU BeJINYUHAMHU U eIMHUAIIAMHU
U3MepeHus ITUX BeJIuunH B cucteme CH.

dusnueckas BenTUIMHA Ennnnna BemunHbI

A) XKeCTKOCTh 1) xunorpamm (1kr)

b) cuna 2) Hetoton (1 H)

B) Bec Tena 3) Herotou*metp (1 H*m)
I') yckopenue 4) Heroton Ha metp (1 H/m)

5) meTp B cexyHay 3a cekyHay (1 m/c?)
6) xoynb (1 JIx)

6. ®opmya, onpeaeasaOIIAas CUJIY YIPYTOCTH. ..

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

B. F=mg

B.F=puN

I'. F=kAl

7. 111 3axoH HprloTOHAa MaTEeMATHYeCKH MOKHO 3alIUCATh TaK: (BEKTOPbI He YKA3aHbI)
A.F=ma

b. F=puN

B. Fl = —Fz

I'. Fx = —kx

8. Eciu Tes10 NoOKouTCS, TO CHJIA TPEHMsI TIOKOSI:
A. Bceria 0obllie BHENTHEHN CHIIBI,

b. Bcerna paBHa BHEWIHEN CUIIE,

B. Bcerna MeHbIle BHEITHEH CHJIBI.



9. Pemnre 3apauy. [lox neiicteuem cunsl 2 H npyxuHa yaiuHwIachk Ha 4 cM. UeMy paBHa
KECTKOCTb IIPYKUHBI?

A.2 H/m.

b. 0,5 H/m.

B. 0,02 H/wm.

I'. 50 H/m.

. 0,08 H/m.

10. Boi0OepeTe 0MH NPaBWIbHBII 0TBeT. bpycok ABIKETCS paBHOMEPHO BBEPX 10
HaKJIOHHOMU miockocTH (puc. 7). Kakoe HanpaBieHue UMEET BEKTOP CUJIbI TPEHUS?

Puc. 7

A.1Bb.2B.3T1.4 1. Fmp=0

Kontpomupyembie komnerenmuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; TL.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kiarouun Kk Tecram:

Bapuanr 1

o

Ne ponpoca 112]3]4]5 6178 10

r s|A|l|A4,6-2,B-2,T-5/A|B |l Bb|B

IIpaBUIbHBIH 0TBET

Bapwuanr 2

Ne ponpoca 112(3]4]|5 6/7(8]19]10

rie|2|/B|A4,6-2,B2,15|r|B|A|T|B

IIpaBuabHBIN 0TBET

Kpurepun ouenku:

— «2» BBICTABJISIETCA 00yUYaroNIeMycs, eciii HaOpa MeHee S5 OaIIIoB,;
— «3» BBICTABJISIETCA O0yUaroeMycs, 3a 6-7 6aios;

— «4» BpICTaBIsIETCA O0yUaroneMycs, 3a 8-9 6aios;

— «5» BBICTaBIIsIETCA 00yUaronemycs, 3a 10 6amios.

3ananud s camocTosTebHoi padotsl (CP)

Tembl 3cce (pedepaToB, 1OKIAT0B, COOOIIECHMIA)



1) Cuna. Macca.

2) TlpuHIHMIT CYTIEPIIO3UINH CHIL.

3) IlepssIii 3akoH HeioTOHA.

4) Bropoii 3akoH HeioToHa.

5) Cuisl B IpUpoIE.

6) Tperuii 3akon HproToHa.

7) 3aKOH BCEMHUPHOTO TATOTCHHSI.

8) Cuiia TSHKECTH M CHJIa BCEMHPHOTO TATOTCHUS.
9) IlepBas KocMUYecKast CKOPOCTb.

10) [Bmxenwue miaHeT U MaibiX TeJ COJTHEYHON CHCTEMBI.
11) DneMeHTBI PENSATHBUCTCKON TUHAMUKH.

KonTpomupyembie komnerenmuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kputepun onenku:
OtmeTka «5»

MTOJTHO PACKPBITO COJIEPIKAaHUE MaTeprasa

YETKO W MPABUILHO JIaHBI OMPEACIICHUS U PACKPBITO COACP)KaHWE TTOHATHH, BEPHO
WCITOJI30BaHbI HAYYHBIC TEPMUHBI

JUISL TOKAa3aTelIbCTBA MCIIOJIB30BAHbI PA3IMUHbIE YMEHUS, BHIBOBI U3 HAOIIOICHUH,
OIIBITOB

OTBET CAaMOCTOSTEILHBIN, NCITOIH30BAHbI paHee MPUOOPETCHHBIC 3HAHMS.

OtMmeTKa «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IPABUJILHO JIaHBI OMNPEEIICHUS MOHATUA M MCIIOJIb30BaHbl HAyUHbBIC
TEPMUHBI.

OTBET CaMOCTOSTEIILHBIN

OTPENICIICHUS] TIOHSATUN HETOJHBIC, JONMYyIIEHbl HE3HAYUTENbHbIC HapYyIICHUS
MOCJIEA0BATEILHOCTH U3JI0KEHUS, HEOObIITNEe HETOUHOCTU MPU HCIOJIB30BAaHUN HAYUHBIX
TEPMHUHOB WJIM B BBIBOJIaX U 000OIIEHUAX

MPAaBUJIbHBIE W YETKUE OTBETHl HAa BOIMPOCHI YTOUHSAIOUIETO XapakTepa (MO3ULIUs
TTOHUMAFOIITHN )

Otmetka «3»

YCBOGHO OCHOBHOE COJEp)KaHHE ydyeOHOro Mmarepualia, HO  H3JI0XKEHO
¢dbparmMeHTapHO, HE BCEr/ia MOCIeA0BaTEIHHO

OTIpe/IeNICHUs MOHATUI HEIOCTATOYHO YETKHE

HE WCIOJIb30BaHbl B KaueCTBE JIOKA3aTelIbCTBA BBIBOJIBI M OOOOILIECHHUS U3
HAOJI0IEHUH, TOMYIICHBI OIINOKHU MPU UX U3TI0KEHUU

JOIYIIEHbl OMIMOKM M HETOYHOCTH B HCHOJIb30BAaHUM HAyYHOW TEPMHMHOJIOIMH,
OIIpe/IeNICHUE MOHATHUI



NPaBWJIbHBIE W YETKHE OTBETHI HA BOMPOCHI HABOMAIIETO M KOHKPETH3UPYIOIIETO
xapakTepa (IOo3UIHs KPUTHK)

OtmeTka «2»
OCHOBHOE COJIepKaHhe Y4eOHOTr0 MaTepualia He pacKpbITO
HE JIaHbI OTBETHI HA BOMIPOCHI HABOSIIIIETO U KOHKPETUZUPYIOIIETO XapaKTepa
JOMYIICHBl TPyOble OIMMOKKA B OMNPEACICHUM IOHATUM, TPH HCIOJb30BAHUM
TEPMHUHOJIOTHH.

Tema 1.3. 3aKkoHBbI cOXpaHeHHS
YcrHblii onpoc (YO)

1. IIpn KakOM yCIOBMY UMITYJIBC TEJIA HE U3MEHSIETCA?

2. UTO MOXKHO CKa3aTh O HApPaBJICHUH BEKTOPOB UMITYJIbCA U CKOPOCTH JIBHXKYLIETOCS
Tena’?

3. Kakoe u3 Ten umeeT OOJMBUINN UMITYJIBC: aBTOMOOWIb Maccoil 1T, IBMXKYLIUHCS CO
CKOpocThio 10M/c, Wit CHapsAl Maccoil 2KT, JIETSIIHUM co CKOpocThio S500m/c?

4, [ToueMy nipu y1ape BO3HUKAIOT OOJIBIITNE CHUITBI?

5. [TapamroTUCT paBHOMEPHO OITYCKAETCS Ha Mmapaumrore. M3MeHsieTcsa M npu 3ToM
MMITYJIbC MMapaIoTUCTa?

6. I'ne B mpupoie U TEXHUKE BCTPEUACTCS PEAKTUBHOE JBUKEHUE?

1. KakoB npuHIMIT JBM>KEHUS] METY3bI?

8. OcbMUHOTH, KajJbMapbl, KapakaTWIlbl W Jpyrue ooutarenu TriayOuH Mops

nepeMenatTcss MoJA00HO pakeTe, BbIOpachiBasi C CHIIONH BOAY, KOTOPYIO OHU HAaOMPArOT
yepes poT. MoXKeT Ji TaKoi criocod mepemenieHusi 00ecedyuTh UM OOJIBIITYH0 CKOPOCTh
JIBIDKCHHUS B TOJIIIIE BOJBI?

9. Kak kxocMoOHaBTy, HaxXxoIdIIeMycsi B OTKPBITOM KOCMOCE, BEPHYThCS OOpaTHO Ha
KOCMUYECKHI Kopabiib 0€3 MOCTOPOHHEN MoMOIIn?

10. TloueMy COBETYIOT MpH BHICTpPEIIE Py b€ MOKPEMUe MPUKUMATh K TIedy?

11. Kakume #3 IepeyuCICHHBIX TelI O00JIaJIaf0T KHMHETUYSCKOM SHEpruei: a) KaMeHb,
MOMHSITHINA HAJ| 3eMJIeH; 0) IETAIIMI caMOJIeT; B) PacTsIHYTas MPYy>KUHA.

12.  VI3MeHsieTcs 1 IOTSHIMAIBHASI DHEPT S JIOJKHU, TUIBIBYIIEH IO TEYECHUIO peKu?

13. JlerxoBoi u Tpy30BOl aBTOMOOMIIN JIBUKYTCSI C OJMHAKOBBIMU CKOpoOCTsiMU. Kakoii
U3 HUX 001a1aeT O0JbIel KHHETUYECKOU dSHepruen?

14. Kak u3MeHsieTcsl KMHETHYecKass M MOTEHIMAJIbHAS SHEPrys CBOOOJHO MaJarolliero
tena? Kocmudeckoro kopabiisi, COBEpIIAIOIIETO MIATKYIO MTOCaIKy?

15. Kakue mnpeBpallleHUs HHEPruy MPOUCXOJUT MPHU JBHKEHUU KaMHs, OpOIIEHHOIrO
BBepx? ConpoTUBIIEHHEM BO3/1yXa MOKHO MPEeHEOpeUb.

16. Ilpu kakKoM yCJIOBHM JIBa Tejia pa3HON MacChl, MOJHATHIE HA Pa3HYIO BBICOTY, OYAYyT
00J1a1aTh OJJMHAKOBOM MOTEHIIMAIBLHON dHEPTrUei?

17. IlpuBeauTte nMpuMephl MPEBPAIICHHUS KHHETUYECKON SHEPrUu Tella B MOTEHIIMATBHYIO
DHEPTUI0 U 0OpATHO.



18. TI'py3, mnonaBemieHHBIH Ha HUTH (MasATHHUK), coBepmaeT koseOanus. Kakwue
MpEBpAIEHUS SHEPTUU MPOUCXOSIT IPHU 3TOM?

19. Tlaparomwii ¢ BBICOTHI 2M MSIYMK MOJACKOUYMI Ha BbicoTy 1,5M. Kak cormacoBaTs 3TO €
3aKOHOM COXPaHEHHUS SHEPTUU?

20. 3a cyer Kakoil SHEpPTUM B3MBIBACT BBEPX HAIOJHEHHBIN reieM BO3AYIIHBINA MIapUK,
BBIPBABIIUICS U3 PyK?

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

Kpurepun ouenku:
OtMmeTka «5»

IIOJIHO PACKPBITO COJIEPKAHUE MaTepHraia

YETKO W MPABUJIBHO JIaHbI ONIPENEIICHUS U PACKPBITO COAEP/KaHNE MOHATUI, BEPHO
WCITOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSL TOKA3aTeJbCTBA MCIIOJIb30BAaHbl Pa3IMUYHbIE YMEHHUSI, BBIBOABI U3 HAOJIIOICHHUI,
OMBITOB

OTBET CaMOCTOSITEJIbHBIH, HCIIOJIb30BAaHbI paHee MPUOOPETCHHBIE 3HAHMSL.

OtmeTtka «4»

PAcCKpBITO OCHOBHOE COJICpyKaHHE MaTepHuaia

B OCHOBHOM IPaBUJILHO JIaHBI OTPEACIICHUS MOHSATUH M HMCIOJIb30BaHBI HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OTIPENICIICHUS. TIOHATUM HEIOJHBIC, JONMYyIICHb HE3HAYWTEIbHBIC HapyIICHUS
MTOCJIEAOBATEILHOCTH M3JI0KEHUS, HEOOIbIITNEe HETOYHOCTH TIPH HCIIOJIB30BAaHUN HAyYHBIX
TEPMHUHOB WJIM B BBIBOJIaX M 000O0IIEHUAX

MpaBUJIBLHBIC W YETKHE OTBETHI HAa BOIPOCHI YTOUHSIONIETO XapakTepa (To3uIns
MTOHUMAOILIUI )

OtmeTtka «3»

YCBOEGHO OCHOBHOE COJIep)KaHMEe y4eOHOro maTepuaia, HO  H3JIOKEHO
(dbparMeHTapHO, HE BCET/1a MOCJIeI0BATEIHLHO

oTpeeICHUS TTOHSITHH HEIOCTAaTOYHO YCTKHEC

HE WCIIOJh30BaHBI B KaueCTBE J0Ka3aTeIbCTBA BBIBOJABI M OOOOIICHUS U3
HaOTFOACHUH, TOMYIIEHBI OMTUOKY TIPH KX U3JI0KCHHUH

JIOMYIIEHBl OIMMOKA W HETOYHOCTH B MCIOJIb30BAaHUM HAYYHOW TEPMHUHOJIOTHH,
OIPEJICIICHUE TTOHITUI

NpaBUJIbHBIC W YETKHUE OTBETHI Ha BOMPOCHI HABOJAIIETO M KOHKPETHU3UPYIOIIETO
xapakTepa (IMo3UIMs KPUTHK)

OTtMmeTKa «2»
OCHOBHOE COJIEpKaHue yueOHOTO MaTepualia He PACKPHITO
HE JIaHbI OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO XapaKTepa



JOMYUIEHbl TpPyOble OMIMOKM B ONpENEICHUM MOHSATUM, MPU HCIOIb30BAHUU
TEPMUHOJIOTHH.

Tecruposanmue (T)

Yemy paBeH MOAYJTh U3MEHEHHS UMITYJIbCA TeJla MaCCOM m, ABMKYIIETOCS CO
CKOPOCTBIO V, €CJIA TIOCIIE CTOJIKHOBEHHSI CO CTEHKOM TEJIO CTajo ABUTATHCA B
IIPOTUBOIIOJIOXKHOM HAIIPABIICHUH C TOH K€ MO0 MOIYJIIO CKOPOCTBIO:

a) 2mv
0) mv
B) 0

[Ipu BbICTpETE U3 MHEBMATUYECKONM BUHTOBKH BBUIETAET MYyJII MACCOI M CO
CKOpocThiO V. Kakoil mo MoaysTto UMITYJIbC MPUOOPETAET MOCIIE BHICTPENA THEBMATHUYECKas
BUHTOBKA, €clii ee Macca B 150 pa3 Oosbllie Macchl MyJiu:

a) 150mv
0) mv
B) mv/150

C noaxu o6mieit maccoit 200 Kr, IBHXKYIIEHCS CO CKOPOCThIO 1 M/c, BbITIA TPy3
Maccoit 100 kr. Kako# ctana CKOpOCTb JIOJKHU:
a) 10 m/c
0) 1 m/c
B) 2 M/C

Teno maccoit 1 kr cunoii 20 H nogaumaetcst Ha BeicoTy 5 M. Uemy paBHa paboTa
ATOM CHUJIBL:
a) 100 JIx
0) 10 JIx
B) 1000 Ix

Ornpenenrure MUHUMAJIBHYIO MOIIIHOCTh, KOTOPOU JAOJHKEH 00J1a1aTh JBUTATENb
MPUEMHUKA, YTOOBI MOJHATH Ipy3 Maccoi 50 kr Ha BeicoTy 10 M 3a 5 c:
a) 2 kBt
0) 3 kBt
B) 1 kBT

[Tpu nBMKEHUH HA BEJIIOCHUTIEE TI0O TOPU30HTAILHOM IOPOTe CO CKOPOCTHIO 9 KM/4
pa3zBuBaetcsi MolHOCTh 30 BT. Halinure NBHXKYIIYIO CHITY:
a)24 H
0)12H
B) 40 H



7. Teno maccoii 2 kr umeet noteHuanbHyo 3Hepruto 10 /[x. Ha kakyro BbICOTY HaJ

3eMJICH TTOAHATO TEJIO0, €CIU HyJIh 0OTCUeTa MOTCHIIMAIBHON YHEPTUN HAXOIUTCS Ha
TIOBEPXHOCTH 3E€MITH:

a)lm

0)2w™m

B) 0,5 M

8. Bo ckonbko pa3 MOTCHIUAJIbHAA SHCPI'UA, HAKOIIJICHHAA pr}KI/IHOﬁ IIpU C)KaTHH U3

MTOJIOKEHUST PABHOBECHS HA 2 CM, MEHBIIIC, YeM TIPU CKATUU TOU Ke TPYKUHBI HAa 4 CM:
a) B4 paza

0) B 2 paza

B) B 8 pa3

9. Kak n3MeHuTCS KHHEeTHYECKast SHEPTHs Tella IIPH YBEIIMUEHUH €TI0 CKOPOCTH B 2
pasa:
a) YBEJIMYHUTCS B 2 pa3a
0) yMEHBIIIUTCS B 4 pa3a
B) yBEeIUUUTCS B 4 pasa

10. C kako# CKOpOCThIO OPOCHIIA BEPTUKAIBHO BBEPX KaMEHb, €CJIM OH MPH 3TOM
MO/IHSIICS. Ha BBICOTY 5 M:
a) 5 m/c
0) 10 m/c
B) 2,5 M/c

11. Teno OpomieHo BepTUKAIBHO BBEpX cO ckopocThio 10 M/c. Ha kakoii BeicoTe ero
KHMHETHYECKasi SHEPTUsl CTAHET PABHOM €ro MOTEHUUAIbHON SHEPTUU:
a)2,5m

0)2w™m
B) S M
12. Ennanna uamepeHus uMItysbca CUiibl B MeXIyHapOIHOW CUCTEME:
a) KT * M/C
0) Hec
B) KI/M
13. 3aMKHYTasi CUCTEMA TEJl — TaKasi CACTEMA TeJl, HA KOTOPBIE:

a) He JIEUCTBYIOT BHEIIIHUE CUJIBI
0) He AEICTBYIOT HU BHELIHUE, HU BHYTPEHHUE CUJIbI
B) ACHCTBYIOT BHEIIHUE CUJIbI

14. NmMnyibce Tena onpeaessieTcss BBIPaXXKEHUEM:
a) F/t
0) Fet

B) mev



15. Temo OporeHo BepTUKAIBHO BBEPX cO CKOpocThio 20 M/c. ConmpoTuBIIeHNE
BO3/yXa CPAaBHUTEIBHO Mayio. Kakoii BHICOTBI OHO IOCTHTHET:
a) 20 M
0)15™
B) 10 M

16. Kene3snoaopokHBIM BaroH MacCoi m JABUXKYIIHICS CO CKOPOCTBIO V, CTAJTKUBACTCS
HEITOABMKHBIM BarOHOM MacCOM 2m | CIEIUIsIeTCs ¢ HUM . KakuM CyMMapHBIM UMITYJIHCOM
00J1aJ1at0T IBa BaroHa MocJje CTOJKHOBEHHS:

a) 3v
0) v/3
B) V

17. CKOpPOCTB JIETKOBOTO aBTOMOOMJIS B 4 pa3a 00JIbIE CKOPOCTH I'Py30BOI0, a Macca
I'Py30BOI'o B 2 pasa 60.)11)1116 MaACCBhI JICTKOBOTIO. CpaBHHTe 3HAUYCHU A MOI[yJIeI?’I HMIIYJILCOB
JIETKOBOTO P1 ¥ TPY30BOT0 P2 aBTOMOOHMIIEH:

a) p1=pz
0) p2=2p1
B) p1=2p2

18. Teno, Maccoit 2 KT IBHXXETCSI CO CKOPOCThIO 4 M/c. KakoB uMITyjibC Tena:
a) 16krem/c
0) 8Kkrem/c
B) 4Krem/c

19. Teno maccoit 2 Kr NOJHUMAETCS Ha BBICOTY 5 METPOB MPH IEUCTBUU HA HETO
noctostHHou cuibl 30 H. PaGoTa atoit cuiibl paBHa:
a) 100 Ix
0) 1500 dx
B) 150 JIx

20. Kaxkas n3 nepeyncieHHbIX BEIUYHH SABIISIETCSI BEKTOPHOM:
a) macca
0) UMITyJIbC
B) ITyTh

21. Bopomna netut co ckopocthio 6 M/c. Ummynibc BopoHBI paBeH 3 Kr * M/c. Macca
BOPOHBI paBHa:
a) 0,5 kr
0) 2 kr
B) 1,5 kr

22. Kaxk Ha3bIBaeTcs BeIMUMHA, paBHAs IPOU3BEAEHUIO MACCHI TEJIA HA €€ CKOPOCTh:
a) UMITYJIbC CUJIBI



0) uMIyJbC TEna
B) NIEpEMEIICHUE

23. Kak HaszpiBaeTcs (pr3nueckasi BETMIMHA, PaBHAS IPOU3BEICHUIO MOTYJICH CHIIBI U
TIepeMeIIeHHsI U KOCHHYCa yTriia MeXIy HUMHU:
a) MOIIIHOCTh
0) KHHEeTUYECKast SHEPTHUs
B) pabota

24, Teno maccou 3 kr noauATO Ha BeicoTy 10 M. KakoBa noreHnmanpHas 3Heprus tena:
a) 30 JIx
0) 300 [Ix
B) 600 JIx

25. Kamens Oporien BepTukanbHO BBepX. Ha myTu 1 M ero kuHetuyeckasi SHEprus
ymeHbImiach Ha 16 [x. Kakyto paboTy coBepinia cuiia TSXKECTH Ha 3TOM Iy TH:
a) -8 JIx
0) —32 JIx
B) —16 JIx

26. [1epBbIit 251eKTpOABUTATEIb, TOCTPOEHHBIN akageMukoM S01oukoBbiM B 1834 romy,
PaBHOMEPHO MOAHUMAJ (¢ ToMoIIbIo 010ka 1 HUTH) rpy3 S0 H Ha BeicoTy 0,6 M 32 2 C.
Omnpenenure MOIHOCTb ATOTO JIBUTATEIS:

a) ~1,5 Bt
0) ~15 Bt
B) =25 Bt

217. Omnpenenuth pabOTy CUIIBI PU PABHOMEPHOM MOJAHITHH TPy3a Maccoil 2 T Ha
BbICOTY 50 cM:
a) 1 x/Ix
0) 1,5 xJIx
B) 10 xJ[x

28. Kax naspiBaercs gusnueckasi BeIMUrMHA, paBHAS TPOU3BEICHUIO CUJTBI HA BPEMS €€
JICUCTBUSL:
a) KHHETUYeCcKas SHEPTUs
0) UMITYJIbC TeJa
B) UMITYJIbC CHJIBI

29. Ha teno B Teuenune 2 muH nerictByet cuna 5 H. KakoB numnynibe cuist:
a) 600 H-c
0) 60 H-c
B) 6 H-c



30. Kak naszpiBaercs (puznueckast BeTMUMHA, paBHAsI OTHOLIEHUIO pabOThI K HHTEPBAIY
BpPEMEHH, 32 KOTOPBIH 3Ta paboTa coBepIIeHa:
a) KUHETHYEeCKasi YDHEePTust
0) MOIIIHOCTH
B) paboTta

Kontpomupyembie komnerenunu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2,
JIP4, JIP23. JIP30

Kaouu k Tectam:

Ne Bommpoca 1123|4567 (8(9|10(11|12 (1314|1516 |17 |18 |19 |20
a/6|B|a|/B|6|B|6|B|6 |2a |6 |2a |B |a |6 B |6 |B |6

IIpaBuiabHbIN

0TBET

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

IIpaBWIBHBINA OTBET

Kpurepun ouenku:

— «2» BBICTABIISIETCS OOy4JaroiemMycsi, eciiu Habpan meHee 12 6anos,;
— «3» BBICTaBIsAETCA 0Oy4aroneMycs, 3a 13-17 6amios,

— «4» BBICTaBIsAETCA OOyUaromemMycs, 3a 18-24 6amios,

— «5» BeICTABIISIETCS O0y4aromeMycs, 3a 25 u 0osiee 0aios.

3aganus 1 camocrosTeIbHOUM padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHU )

1) 3aKoH COXpaHEHHS UMITYJIbCA.

2) PeakTHBHOE IBUXKCHHUE.

3) 3aKOH COXpaHEHUs] MOMEHTA UMITYJIbCA.

4) MexaHuveckasi paboTa ¥ MOIHOCTb.

5) Kunetnueckasi SHEPTHSL.

6) IloTeHIMaIbHAS SHEPTHSI.

7) 3aKoH COXpaHEHHs MEXaHHMYCCKON SHEPTUH.

8) PaboTa CWIIBI TSKECTH M CHJIBI YIIPYTOCTH.

9) KoHcepBaTUBHBIC CHIIBI.

10) [IpumeHeHME 3aKOHOB COXPaHEHHSI.

11) Hcnonp3oBaHNE 3aKOHOB MEXAHHWKH Uil OOBSICHEHHS IBIDKCHHsS HEOECHBIX TNl U
IJISL pa3BUTHA KOCMUYECKUX MCCIIEIOBAHUM, TPAHUIBI IPUMEHUMOCTH KJIaCCUYECKON
MEXaHHKH.



12) [IpakTuyeckoe npuUMeHEHHWE (U3MUYECKUX 3HAHWKA B IMOBCEIHEBHOW JKU3HU JUIS
HCIIOJIb30BaHUs POCTHIX MEXAHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX CPEACTB.

Kontpomupyemsie komnerenuuun: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2,
JIP4, JIP23, JIP30

Kputepun onieHku:
OtmeTka «5»

MIOJTHO PACKPBITO COACPKAHUE MaTepurana

YETKO W MPaBUJILHO JaHBI ONpPEEICHUS U PACKPBITO COJIEpKaHUE MOHATHM, BEPHO
WCII0JIb30BaHbl HAYYHbIE TEPMHUHBI

JUISL I0KA3aTeNIbCTBA MCIIOJIB30BAHBI PA3IMYHbBIC YMEHHS, BBIBOIBI U3 HAOJIIOICHHM,
OITBITOB

OTBET CaMOCTOSTEJIbHBIN, UCIOIB30BaHbl paHee MPUOOPETEHHBIE 3HAHUS.

OtMmeTKa «4»

PacKpBITO OCHOBHOE COJIEpyKaHUE MaTepHraia

B OCHOBHOM IIPaBWJIBHO JIaHBI OMPEJCIICHHUS MOHATUH W HCIIOJIb30BaHbl HAyYHBIC
TEPMUHBI.

OTBET CaMOCTOSTCIILHBIN

OTIPE/ICIICHUS. TIOHATUM HEIOJHBIC, JONMYyIICHb HE3HAYWTEIbHBIC HapyIICHUS
MTOCJIEA0OBATEILHOCTH M3JI0KEHUS, HEOOIbIITNEe HETOUHOCTH TP HCIIOJIB30BAaHUN HAyYHBIX
TEPMHUHOB WJIM B BBIBOJIaX M 000O0IIEHUSX

IpaBUJIbHBIC M YETKHE OTBETHI HAa BOIPOCHI YTOUHSIOMIETO XapakTepa (ITO3UIUs
TTOHUMAFOTITH )

Otmertka «3»

YCBOGHO OCHOBHOE COJIep»KaHH€ y4eOHOro wmarepuaia, HO  HU3JI0KEHO
(parMeHTapHO, HE BCer/ia MOCIeA0BaTEIbHO

ONpeIeJICHHS TOHSATUN HEIOCTATOYHO YETKUE

HE WCIOJIb30BaHbl B KaueCTBE JIOKA3aTEJIbCTBA BBIBOALI W 000OIIEHUS U3
HaOJII0JICHUM, TOMYIIEHBI OMOKY MPU UX HU3JI0KESHUH

JOMYIIEHBl OIMMOKM ¥ HETOYHOCTH B MCIOJIb30BAHUM HAyYHOW TEPMHUHOJOTHU,
ompeiesICHUE TOHSATUI

MPaBUJIbHBIE U YETKUE OTBETHI Ha BOMPOCHI HABOJSILIETO M KOHKPETHU3UPYIOUIETO
xapakrtepa (O3ULMs KPUTHK)

OtMmeTka «2»
OCHOBHOE COJIepKaHUe y4eOHOTO MaTepHalia He PaCKPBITO
HE JIaHbI OTBETHI HA BOMIPOCHI HABOAIIETO M KOHKPETUIUPYIOIIETO XapaKkTepa
JOMYIIEHBI TPyOble OIMMOKKM B OMPEASICHUM TMOHSATUH, MPHU HCIOIH30BAHUN
TEPMUHOJIOTHH.

KonTtpoJsabnas padora Nel



=

=

=

Ilo pa3peny «MexaHuka»
Bapuanr 1
CdopmynupyiiTe nepBbiii 3aKkoH HproToHAa.
MOTOLMKINCT Hayal IBMXKEHUE C IIOCTOSHHBIM yckopeHmeM 1 m/c2. Ompenenure IIyTh,
KOTOPBIH MPOIIes MOTOLIMKIKUCT JI0 TOF0O MOMEHTA, KOT'/la €ro CKOPOCTh cTajia 36 Km/4.
[To BTOpOMYy 3akoHy HblOTOHa ompenenuTe ycKOpeHHe Tena, BbI3biBaemoe cuioil 90 H;
Macca tena 45 Kr.
JIBa kopabns maccort 50000 T ka)kaplii CTOST Ha peiiie HAa PacCTOSIHUM | KM OAMH OT
npyroro. KakoBa cuiia NpUTSHKEHUST MKy HUMU?
Teno, nBuXKyIeecss co CKOPOCThIO 4M/Cc, UMeeT KUHeTHuecKyto sHepruto 16 Jlx. Haiitu
MaccCy 3TOrO Tea.

Bapuant 2

CdopmynupyiiTe 3aKOH BCEMUPHOTO TATOTCHHUSI.

3a KaKoe BpeMs aBTOMOOW/Ib, IBUTasCh U3 COCTOSHHUS IIOKOS ¢ yckopenweMm 0,6 m/c?,
npoiiaet 30 M.

Cuna 60 H coobmaer Temy yckopenue 0,8 m/c?. Kakas cuiaa cOOOLIMT 5TOMY Tely
ycKkopeHue 2 M/c??

Boruucnure cuiy mputsbkeHus: dyenoBeka maccoit 80 kr xk Comnity, ecnu macca ColiHia
pasna 1,99-10% kr, a paccrosnue ot 3emmu 10 Comnna cocrasuser 1,5-10° k.

Teno, maccolt 3 kr oOnagaeT nmoreHUUaTbHOU 3Heprueit 60 JIx. Onpenenure BLICOTY, Ha
KOTOPYIO MOJHSATO TEJIO HAJl 3eMJICH.

Bapuanr 3

ChopmynupyiiTe 3aKOH COXpPaHEHUS] YHEPTHH.

Temnoxo, ABUrasch U3 COCTOSHUS TOKOs ¢ yckopenueM 0,1 m/c?, mocturaer ckopoctu 18
KM/4. 3a Kakoe BpeMs 3Ta CKOPOCTh JocTUurnyTa? Kakoii myTh 3a 3TO BpeMsl mpoiaeH?

C KakuM yCKOpEHUEM JBUTAJICS TIPH pa3dere peakTUBHBIA caMojIeT Maccoi 60 T, eciu cuiia
Taru asurareinen 90 kH?

C xakoil cunoil mputsaruBaetcst JIyHoil rupst Maccor 1 Kr, HaxoAsIIasicd Ha MOBEPXHOCTH
JIynsr. Macca Jlynsl paBna 7,3 - 10%? kr, a ee paguyc 1,7-10% cm?

KakoBa kuHeTHueckast SHeprusi KOCMUYECKOTO Kopabmsi cepunt «Coro3» Mpu ABMKCHHUH T10
opOuTe cO CKOpOCThIO 7,8 KM/C, eciu Macca kopabJst 6,6 17

Bapuant 4

Cdopmynupyiite Tpetuit 3akoH HeroToHa.

Ilyns B ctBone aBromara KanamHukoBa JBHXKeTcs ¢ yckopeHueM 616 km/c?. Kakopa
CKOPOCTb BbLJIETA MYJIU, €CJIN JUIMHA cTBoJA 41,5 cm?

Teno maccoii 4 Kr noj JeiCTBHEM HEKOTOPOI CHIIbI puobpeno yckopenue 2 m/c?. Kakoe
yCKOpeHHe mpuodpeTaet Teino Maccoi 10 Kr moa 1edCTBUEM TaKOM K€ CUITBI?

C kakoil CUJION MPUTATUBAIOTCS IPYT K APYTY JBa T€jla Maccou Mo 5 KI, €ClIi pACCTOSIHUE
MEXIY UX LIEHTpaMH Macc paBHO 20 mM?



5. Teno nogusnu Ha BbicoTy 0,6 M Han 3emueid. IIpu 3TOoM OHO 00nazaI0 MOTEHUMATBHOM
sHepruei paBHoi 42 J[x. Onpenenure Maccy Tena.

Kontponupyemsie komnerenuun: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun ouenku:

- «5» cTaBUTHCA 32 pabOTy, BBIMOIHEHHYIO MOJIHOCTHIO 0€3 OMIMOOK M HEJJOUETOB.

- «4» cTaBUTHCS 3a PabOTy, BBHINOJHEHHYIO TOJHOCTHIO, HO TMPU HAIUYUHU B HEll He Ooiee
OJIHOM Tpy0OOi 1 0JTHOM HErpyOoi OMIMOKHA U OAHOTO HEJIOUETa, HE O0JIee TPEX HEAOUYETOB.

- «3» CTaBUTBCA, €CIU CTYACHT NPABWIBHO BBINOJIHWI HE MeHee 2/3 Bced pabOThl WM
JOMYCTHI HE OoJiee 0JHOM TpyOoii OIIMOKU U ABYX HEIOYETOB, HE OoJiee OJHOU rpyOoi u
OJIHOM HerpyOo# ommOku, He O6ojee Tpex HEerpyObIX OMMOOK, OJTHON HErpyOol OMMOKU U
TpeX HEJ0YETOB, IPU HATUYUU 4-5 HEJJOUETOB.

- «2» CTaBUTHCS, €CIIM YUCIO OLIMOOK M HEJOYETOB IPEBBICWIIO HOPMY OLEHKU «3» WU
IPaBUJIBHO BBIIIOJIHEHO MeHee 2/3 Bcell paboThI.

Pa3znen 2. MoJsiekyJisipaasi Gu3MKa 1 OCHOBbI TEPMOAMHAMMKHI

Tema 2.1. OcHOBBI MOJIEKYJISIPHO-KMHETUYECKOI TEOPHHU ra3oB

Ycrhblii onpoc (YO)

1. KaxkoBa 1iens monekynsipHo-kunetuueckoit reopuu (MKT) ctpoenus Bemecta?

2. Ha3zoBute ocHoBHBIE TON0XEHUST MKT.

3. [IpuBenute mnpumepbl GUUYECKUX SBJICHHM, KOTOPBIE SIBJISIOTCS KOCBEHHBIM
JI0Ka3aTeIbCTBOM CYILIECTBOBAHUSI ATOMOB M MOJICKYI.

4, Kakue »skcrnepuMeHTanbHBIM (akThl MOATBEPKAAIOT CYLIECTBOBAHUE MOJIEKYII
(aToMOB)

5. [IpuBenuTe cpaBHEHUS, MO3BOJISIONINE MTPEACTABUThL, HACKOJIBLKO MOJIEKYJIbI (ATOMBI)
Malbl.

6. [IpuBenuTe cpaBHEHHUSI, TO3BOJISIONINE IPEACTABUTH ,HACKOJIBKO MOJIEKYJIbI (ATOMBI)
MHOTOYHCJICHHBI.

7 JlaliTe onpeAeneHne KOJINYECTBA BELIECTBA.

8. KakoBa equnaniia konndecrna Bemiectsa 8 CHU?

9 ChopmynupyiiTe onpeaeseHne mocTostHHoM ABoraapo. Yemy ona paBHa?

10. Ilouemy mocTostHHasE ABOTaJIpO OJIMHAKOBA JJIs JTFOOOTO BellecTBa?

11.  Maiite onpenenenue mossipHoit Maccel. Kakopa ee equnuiia B cucteme CI?

12.  Kak cBsizaHbl MOJIIpHAst 1 OTHOCUTEJIbHAS MOJICKYJISIpHAsI MacChl?

13. IlpuBeaute npumepbl PU3NUECKUX SBICHHUM, KOTOPHIE SBJISIIOTCS JI0Ka3aTEIbCTBOM
JIBH)KCHUST MOJIEKYI.

14.  lavite onpenenenue nuddys3un.



15. TlpuBenute nmpumepsl mpuMeHeHus qudy3un B Ipupoie, TEXHUKE, U KU3HU
YeJIOBEKa

16. IIpuBeaurte mpuMepsl GU3NUECKHUX SBICHHIA, KOTOPBIC SBISIOTCS JOKA3aTEIbCTBOM
B3aMMOJICHCTBHSI MOJICKYI.

17.  KakoBa npupoaa MexXMOJIEKYJISIPHOTO B3auMoIeiHCcTBHUA? Ha KakuX pacCTOSHUAX
TIPOSIBIISIFOTCS OTH CHJIBI?

18. HazoBuTe OCHOBHBIC arperaTHbIe COCTOSIHUS BelecTBa. Kakue n3MeHeHus
MIPOUCXOAT B BEIIeCTBE pH (Ha30BBIX Mepexoaax?

19. Kak nBmwxyTCS MOJICKYJIBI Ta3a?

20.  JlaifTe ompeneneHus NaeanbHOTo rasa.

21. Ilpm Kakux yCIIOBUSX PEaJIbHBIE Ta3bl BEAYT CeOs MO00HO HUACATBHOMY Ta3y?

22. HazoBure pusndeckre BeTUINHBI, KOTOPHIE SABISIOTCS MUKPOCKOTTMIECKUMU
napamMeTpaMH HJIeaJbLHOTO Ta3a.

23. HazoBure pu3ndeckre BETUINHBI, KOTOPHIE SBIISIOTCS MAKPOCKOTTMICCKUMU
napamMeTpaMH UJ1eaJbHOTO Ta3a.

24. B 4em nmpuuuHa gaBiaeHuUs raza’?

Kontpomupyemsie komnerenmuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kputepuu oueHku:
OtMmeTKa «5»
® TI0JIHO PACKpBITO COJIEpKaHUE MaTepuaia
® YETKO M MPaBWIBHO JaHBbI ONPEACIICHUS U PACKPBITO COJEpKaHWE TMOHSITHUNA, BEPHO
HCII0JIb30BAHbI HAYYHBIEC TEPMUHBI
® IS JIOKA3aTeNIbCTBA MCIIOJIL30BaHbl PA3IMUYHBIC YMEHHUsI, BBIBOJBI M3 HAOIIOJICHUH,
OITLITOB
® OTBET CaMOCTOATEIIbHBIN, HCIOIB30BaHbI paHEee MPUOOPETEHHbBIE 3HAHUS.

OtMmeTKa «4»

® PACKPBITO OCHOBHOE COJAEP)KAHUE MaTEpUAIA

e B OCHOBHOM IIPABWJIBHO JaHbI OIPEIEJICHUS TOHATHM WU MCIOJb30BaHbl HAYYHBIC
TEPMUHBI.

® OTBET CaMOCTOSITCIIbHBIN

® OIpEICNICHUs IOHATUM HEMOJIHbIC, JONYUIEHbl HE3HAYUTENIbHBIE HaPYIICHUS
MTOCJIEAOBATEALHOCTH H3JIOKEHUS, HEOOJbIINE HETOYHOCTH IPH HCIOJIb30BaHUH
HayYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX

® [paBWIbHBIE M YETKHWE OTBETHl HA BOMPOCHI YTOUHSAIOUIETO Xapakrtepa (mo3uuus
MOHUMAIOLIUH )

OtmeTtka «3»
® YCBOCHO OCHOBHOE COZEpKaHWE Y4eOHOro MaTepuaia, HO U3JI0KEeHO (pparMeHTapHO,
HE BCErJa II0CJIe0BaTEeILHO
® ONpe/eNICHUs] MOHSATUN HEIOCTATOYHO YETKUE



HE MHCIOJb30BaHBl B KAuyeCTBE JIOKA3aTeNbCTBA BBIBOABI M O00OOIICHHS U3
HAOJIIOICHUM, TOMYIIEHbBI OITMOKU MIPHU UX U3JI0KECHUU

JOMYIIEHbl OMMOKM M HETOYHOCTH B UCIIOJb30BAaHUM HAYYHOM TEPMHUHOJIOTHH,
ONPEAECTICHUE TOHATHI

MpPaBWIbHBIE U YETKUE OTBETHI Ha BOMPOCHI HABOJAIIETO M KOHKPETU3UPYIOIIETO
xapakTtepa (O3UIMsS KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE Y4eOHOro MaTepualna He pacKpbITO

HE JIaHbI OTBETHI Ha BOIIPOCHI HABOIAIIETO U KOHKPETU3UPYIOILIETO XapaKkTepa
JOMYIIeHbl TpyOble OIIMOKM B ONPEACICHUU TOHATHM, MPU HUCIOIH30BaAaHUU
TEPMUHOJIOTHH.

3aganus 1 caMoCcTosATe IbHOM padoTsl (CP)

Tembl 3cce (pedepaToB, TOKIAT0B, COOOIIEHMIA)

CoNoaRrLDE

bpoyHOBCKOE nBUXKEHHUE.

Cuitbl ¥ 3HEPTHSI MEXXMOJIEKYIISIPHOTO B3aUMOACHCTBUS.
Ctpoenue razo00pa3HbIX, )KUJIKUX U TBEPABIX TEIL.

W neannHbIi Ta3.

JlaBneHue rasa.

OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH Ta30B.
TemnepaTtypa u ee U3MEpEHUE.

AOCOIIIOTHBIN HYJIb TEMIEPATYPBHI.

. TepmonuHaMuuecKkas IIKanaa TEMIEPaTyphl.

10 CkopocTH IBM>KEHUS MOJIEKYJT U UX U3MEPEHHUE.
11.N3omnporiecchl B uX rpaduKu.

12.T"a30BbIC 3aKOHBI.

13.YpaBHeHUE COCTOSIHUS UJI€aTTLHOTO Ta3a.

14 . MonsipHas ra3oBasi TOCTOSIHHA.

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

Kpurepun ouenku:
OtMmeTka «5»

IIOJIHO PACKPBITO COACPIKAHUC MaTCpUalia

YCTKO M IIPaBHIIBHO JdaHbl OIIPCACIACHUA W PACKPBITO COACPKAHHC HOHHTHﬁ, BCPHO
HCIIOJB30BaHbl HAYYHBIC TCPMHWHBI

AJIs1 JOKa3aTCJIbCTBA HCIIOJIB30BAHbI PA3JIMYHBIC YMCHUS, BBIBOJBI M3 Ha6JIIO,Z[€HI/II>’I,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIIZ, HCIIOJIb30BAaHbI PAHCC HpI/IO6peTeHHBIe 3HaHU.



Ormerka «4»

PACKPBITO OCHOBHOE COJIepKaHKE MaTeprala

B OCHOBHOM MPABWJIBHO JAaHbl ONPEAECICHUS MOHATUM W HCHOJIb30BaHbl HAYyYHBIC
TEPMUHBL.

OTBET CAMOCTOSTEIbHBIN

ONpEACICHUs] TOHATUM HEMOJHBbIE, JOMYIIEHbl HE3HAYUTEIbHbIE HAPYIICHUS
MOCJICIOBATEIbHOCTH M3JI0KEHHUS, HEOOJbIIME HETOYHOCTH IPH HCIIOIb30BaHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O0OOIICHUSIX

MPaBWIbHBIE W YETKHME OTBETHI HAa BOIMPOCHI YTOUHSIOMIETO XapakTepa (MOo3uius
MTOHUMAIOLTUI )

OTtMmeTKa «3»

YCBOEHO OCHOBHOE COJIEpKaHKHe yueOHOTO MaTepuaia, HO U3JI0KEHO (parMeHTapHO,
HE BCET/Ia MOCIEA0BATENbHO

OIIPpCACICHUA MIOHSITUI HCOOCTAaTOYHO YCTKHC

HE HCHOJIB30BAaHbI B KAYeCTBE JOKAa3aTE€IbCTBA BBIBOABI M O000OIICHUS U3
HaOJI0ICHUM, TOMYIIIEHBI OIIMOKHU MPU UX U3JI0KEHUU

JOMYIIEHbl OMMOKM W HETOYHOCTH B HCIIOJIB30BAaHUU HAYYHOMW TEPMHUHOJIOTHH,
ONPEAECTICHUE TOHATHI

MpaBUIbHBIE W YETKHME OTBETHl HA BOMPOCHI HABOJAIIETO U KOHKPETU3UPYIOIIETO
xapakTepa (MO3UIUsI KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHue y4eOHOro MaTepuasna He pacKpbITO
HE JJaHbl OTBETHI HA BOIIPOCHI HABOJAILETO U KOHKPETU3UPYIOLLETO XapaKrepa

JTOMYIIeHbI TPyOble OMMOKKM B OMNpEASACHUU IOHATHH, IPH HCIIOIb30BaAHUHU
TEPMHUHOJIOTHH.

JlabopaTopHbie padoThI

JlabopaTopHas padora Ne 1

N3y4yenne uzo0apHoro npouecca (onbiTHasi nposepka 3akona I'eii-JIroccaka, boiiuis -
MapmuorTra)

Leab padoThI: SKCIEPUMEHTAIBHBIM IIyTEM MPOBEPUTH BEPHOCTH 3aK0HA I eil-

JIroccaka (10ka3ath MOCTOSAHCTBO oTHOMICHHS V/T 1151 TaHHON MacChl rasa).

O6opynoBanusi: BupryansHas nadoparopust «lcciaenoBanne nzobapHoro mpoiecca

B ra3sax»
- http://efizika.ru/htmI5/18/index.html.

YcraHoBka MopenupyeriiaboparopHyro padory «lIpoBepka 3akoHa U300apHOTO

npouecca I'en-JIroccakay.

Kparkas Teopust


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

B 1802 roay, ¢paniysckuii yuensii XKozed Jlym I'eii-JIroccak omyOnukoBai3akoH
OTIpEICTISIONINI 3aBUCUMOCTh 00BbEMa Ta3a OT TEMIIEPATypPhI MPU MOCTOSHHOM JaBICHUU U
Heu3MeHHOU Mmacce. M300apHbIii mpoliecc - 3TO MpoIecC MPU KOTOPOM H3MEHSETCs
COCTOSIHUE TEPMOJIMHAMUYECKON CUCTEMBI ITPU MMOCTOSIHHOM J1aBjiieHUU. Eciu nepeBoauTs ¢
IPEYECKOro TO JOCIOBHO IMOJTydaeTcs: 1SOS — paBHbIA 1 baros — Tsokecth, Bec. CTEKIISTHHBIHN
COCYJl 3aIlOJHEH ONPEAEIEHHBIM Ta30M, W 3TOT COCYJ IMPUCOEIUHEH K IMPOAOJIOBATOMN
CTEKJIsIHHOM TpyOKke. Kameit pTtyTu 3akynopeH ras3 B 3T1oil TpyOke. B cneacTBuum Toro, 4ro
TpyOKa HAXOJIUTCS B TOPU30HTAIBHOM pACIIOJNIOXKEHUH, HaBICHUE B COCYJE€ MOCTOSHHO
ocTtaércsl paBHBIM aTtMocpepHoMy. Temmeparypa raza ysenuuuBaercs oT 0 mgo 100°C.
VYBunerp u3MeHeHHue 00bEMa MOXKHO TPHU TOMOIIM KamleldbKh PTYTH, KoTopas Oyaer
nepeMeIaTbcsl Mo CTEHKE CTeKIsHHOW TpyOku. ['eii- Jlroccak u3Mmepsinm o0BEM raza B
unrepBaie temmeparyp ot 0 no 100°C. Uccnenys paznuyHblie ra3bl OH MOJTYYMII U1 HUX

CIICYOINE 3HAYCHUS TeMIiepaTypHoro koddduimenta o0beémHoro pacmmpenns o = (V —
Vo )/ Vo - t:

Tabmuua 2.1. TemnepatypHblii KOOGGUIHEHT 00bEMHOT0 PACIIUPEHUS Ta30B

I'a3 Temmneparypusbiii K03 duiment 06bEMHOT0 pacuimpenus, 1/°C
Boznyx 0,003671
Bomopon 0,003661
Oxuce azora 0,003720
[{uan 0,003877
CO2 0,003710
CO 0,003669
SOz 0,003903

[TomyuuB Takue nanusele, [ 'en-Jlroccak caenan cienyronuye BbIBOABI:

a) TpU OJMHAKOBOM TMOBBIIICHUH TEMIEpPaTypbl, BCE Ta3bl M TMaphl OJUHAKOBO
pacIupsIoTCS;

0) A7 Bcex ra3oB yBelIHUeHHE 00bEMa B MHTEPBAJIE TEMIIEpaTyp OT TeMIIepPaTyphl TasTHUS
JbJIa IO TeMITEpaTypsl KutieHus Bozbl paBHO 100/26666mepBoHadanbHOTO 00bEMA.

Takum o00pa3om, Ha ocHoBaHuM HaOmoAeHud [ei-Jlroccak yCTaHOBUIT 3aKOH:
OTHOCHUTENIFHOE M3MEHEHHE 00hEMa raza TaHHOW MacChl IPH MOCTOSTHHOM JIaBJICHUH MPSMO
NPONOPIMOHAIEHO W3MeHeHuto Temmeparypsl t. (V — Vo)/Vo = a-t,rie o — TemnepaTypHBIit
Kod(hpurmeHT 00bEMHOTO pacIIMpPEHUs, YUCICHHO PaBHBIM OTHOCUTEILHOMY M3MEHEHUIO
o0BbEMa rasza nmpu U3MEHEHUH ero TeMreparypsl Ha 1 rpagyc. OnbIT MOKa3bIBAET, YTO MPH
MaJIbIX TUIOTHOCTAX KOY(PPUIIMEHT 00BEMHOTO PACIIUPEHUS OJJUHAKOB JIJI BCEX Ta30B: O =
1/273 1/°C. C touku 3penuss MKT stor (akt OOBSICHIETCS TEM, YTO MOJEKYJbI Ta3a
HaXOJsATCSl B CpelHeM Ha OONbIIMX pPACCTOSHUSAX JAPYyr OT Jpyra, U OCOOCHHOCTH
MEXMOJICKYJIIPHBIX CHJI NIl PA3JIMYHBIX TA30B B OTUX YCJIOBHUSX HE CKa3bIBAIOTCA. 3aKOH
MoxkHO 3amucath B Buae: V = V(1 + at). O6pEM maHHOW Macchl ra3a mpu MOCTOSTHHOM
JABJICHUU MEHSETCS JTMHEHHO MPU U3MEHEHUH TEMIIEPATYPHI.

Ecnu nmponomxute u300apy B 00JIaCTh HU3KUX TEMIIEpaTyp, INl€ HU3MEpEHUs He
IPOBOAWINCH, TO TpsAMas TMepeceKkaeT OCh TEeMIIEpaTypbl B TOYKE, COOTBETCTBYIOLIECH
00bEMyY, paBHOMY Hym0. OfHAKO, 3TO €Ille HE 3HAYUT, YTO OO0BEM rasza JEeWCTBUTEIILHO
oOpamiaercss B HOJb. Benp Bce ra3pl NMpU CUIIBHOM OXJIQXKJCHUM MPEBpAIIAlOTCA B



KHUJIKOCTH, a K JKUAKOCTSIM HM 3aKOH boiuis — Mapuorra, Hu 3akoH ['eit-JIroccaka He
NpUMEHUMBI. PeanbHble Tra3bl MOJYUHSAIOTCS OCHOBHBIM Ta30BBIM 3aKOHAM JIMIIb
pUOMKEHHO U TEM MEHEE TOYHO, YeM OOJIbIlIe TUIOTHOCTh T'a3a U HUXKE €ro TeMIeparypa.
["a3, KOTOPBIM B TOUHOCTH MOTUMNHSICTCS Ta30BBIM 3aKOHAM, Ha3bIBAIOT UCATbHBIM.

B MonekynsapHO-KMHETHYECKOW TEOPUH MOJENb «HUCaIbHBINA Ta3» YIOBJICTBOPSET
CIICAYIOIIUM TPEOOBAHUSM:

1. 00BEM BCEX MOJIEKYJI ra3a MHOT'O MEHbIlIe 00bEMa COCY/Ia;
2. CWJIbI IPUTSHDKEHUSI MEK]Ty MOJIEKYJIaMH MaJlbl, U UMU MIPEHEOPEraroT;
3. MOJIEKYJIbI B3aUMOJEHCTBYIOT TOJIBKO IPU COYIapeHuu (yaap yupyrui), npu

ATOM ACHCTBYIOT CUJIbI OTTAJIKUBAHUS;

BpeMs CTOJIKHOBEHHSI MHOTO MEHBIIE BPEMEHHM MEXIY CTOJKHOBEHUSMHU. TOT (hakT, 4TO

YUCJIEHHOE 3HAYECHHE  TEMIIEPATYPHOTO ko3¢ dunrieHTa 00BEMHOTO
paclIMpeHusl B TPENEIbHOM CIIy4ae MajblX IUIOTHOCTEH OJMHAKOBO JJIsi BCEX Tra3oB,
MO3BOJISIET YCTAHOBUTH TEMIIEPATYPHYIO IIKATY, HE 3aBUCSAUIYIO OT BEIIECTBA, — UACAIBHYIO
ra3oBYIO LKAy TEMIEPATyp.

B3gaB 3a ocHoBy mkany Llenbcusi, MOXKHO ONpPENENIUTh TEMIEPATypy U3
cootnomenus: t = (V — Vo)/Vo, tne V — 00bém rasa mpu 0°C, a V — ero o0sémM mpu
temriepatype t. Tak oCyIIecTBIs€TCA ONpENEICHUE TEMIIEpaTypbl, HE 3aBHUCSILIEE OT
BEILIECTBA TEPMOMETPA.

[IpenenbHy0 Temmeparypy, HOpH KOTOpPOH OO0BEM HIEANBHOIO Tra3a CTaHOBHUTCS
pPaBHBIM HYJIO, NPUHUMAIOT 3a aOCONMIOTHBIM HyIb TemnepaTypbl. Haliném 3HaueHue
abcomoTHOro HyJs no wkane Llenbcus. [IpupaBauBas 00bEM VK HYJIO M YUUTBIBASL, YTO O
= 1/273 1/°C, moayuum: 0 = Vo(1 + 1/273-t). 1 monywaem, 4To aOCOIIOTHBIA HYJIb
TeMIiepaTypsbl paBeH: t = — 273°C. DTo npezenbHasi, camasi HU3Kasi TeMrneparypa B Ipupoe,
Ta «HaMOOJIbIIASL UM TMOCJENHSSI CTENEHb X0JI0/1a», CYIIECTBOBAHUE KOTOPOM MpencKazai
JIoMOHOCOB.

Takoit yu€Hupiii kak YwibsiMm KenbBuH u3 AHIIMH, BBEN aOCOJIOTHYIO MIKATY
temriepatyp. HyneBas Temmiepatypa mo mkaie KenbBuHa paBHa aOCOMIOTHOMY HYJIIO, a
€UHULIA TEeMIEpaTypbl MO ATOM WIKale - Tpaaycy no mkaiue lLlenbcus, U3 3a 3TOro
abcomoTHas Temneparypa 7' cBsizana ¢ Temneparypoii no mkane Lenscusipopmynoit: 7 = t
+ 273°C, mpuuém 1°C = 1 K. Ecniu mocMOTpeTh C TOYKH 3pEHUS MOJICKYJSIPHO -
KMHETUYeCKOW Teopuu, To monydaercs, uro 7 = 0 K, u TemnoBoe ABMIKEHHE MOJICKYJI
MIPEKPALLIACTCS.

C nomompio mkansl KenpBuHa, 3akoH I'eit-JIroccaka MOXXHO 3amucaThbIpPOIIIE:

1+at=1+1/273(T-273) =a-T, tormaV = Vp-a-T.

O0BEM Ta3a AaHHOW MacChl MPU MOCTOSHHOM JAaBJECHUU TPSMO MPOMOPIHOHATIECH
a0COJIFOTHOM TeMIlepaType.

CrnenoBaTellbHO OTHOILIEHHE OOBEMOB raza OJHOM M TOM € MacChl B Pa3IMYHBIX

COCTOSIHUSIX MIPU TIOCTOSIHHOM JaBJICHUH PaBHO OTHOILLIEHUIO a0COMIOTHBIX TEMIIEpaTyp:
V1/ V2 = T1/ Tz.

Tabnuua 2.2. XapakTepucTUKH H300apHOTO mpoliecca

ITocTosTHHEIN Hazsanue CBS3b MEXITY OObsicHEHUE CBS3U MEXKIY
napameTp M30Ipoliecca pyruMu rnapamMeTpamu ¢ TOUYKHU 3pEHUs
MapaMeTpamu MKT




P = const mpu m= [M306apuslii npouecc |V / T = const; V1 [Poct Temmneparypsl o3Hauaer

cost. (3axonI eii-JItoccaka, Ty = Vo / T»;V1/ |yBelndeHHe cpeiHed KUHETUYECKOM
1802 ron). Vo =T1/ To. HHEPTUH TETUIOBOTOBUKCHUS
MoJIeKy1 raza. YToOsl moaIep:KuBaTh
IMTaBJICHUE MTOCTOSIHHBIM, HEOOX0TUMO
HE JIONYCTUTh YBEJIUYEHHS Yncia
YAapOB O €IUHUILY TUIOLIAH
MOBEPXHOCTU CTEHKHU

r(¥) p(T) V(T)
H300apHEBIH
ol rt Vi |
D =const, pi
14 Iy [ v, /
—_ = CO]’ISI‘ 0 Il 0 2
T f l,» "t —]r_» N
1
T)< T» Vi<V P p2
H30XOPHBIH A
P p B
v, V| Pi
V = const, T 1 / ‘
Vs
P_ const 0 _ 0 F
T T i > | 2 -
1 1
T < T Vi< ¥, P1< p2
H20TEpPMHYECKHHA
p P4 .
T = const,
pV =const Vi V2 pi p2
0 . 0| : o | |
T l,' T /v et
T1< Ty Vi< V> Pr < p2 I
Xoa padoTsl
1. 3anmycTUTh BUPTyalbHbIH cTeH - hitp://efizika.ru/html5/18/index.html
2. VYcraHoBUTh HavyallbHbIE MTApaMETpPhl Ta3a: AaBieHue Py, Temmepatypy to
3. u o0wpeM V.
4, Bb16parh AJig uccienoBanus ra3 U3 MATH BO3MOXKHBIX: BO3/YX, alleTHIICH, METaH,
aproH, YIJIEKUCIIbIN ra3.
S. Haxxatp Ha kHONIKY «Ilycx» 1 Hauyana HarpeBaHus rasa.
6. [Ipr HOCTHMXKEHUU KpATHBIX TEMIIEpaTyp WM JAaBJICHUH OCTaHABJIMBATHLHArpPEB
kHomnKou «Ilay3ay.
1. CHsTHh TIOKa3aHMs YCTAaHOBUBIIETOCS 0O0beMa raza Vi u Temmeparypsl t nHalTH
otnomenwue Vi [Ti.
8. [IponomkuTh HarpeB, HaXkaB Ha KHONIKY «IIyck».
9. BHOBB ocTanaBinmBaTh HarpeB KHONKOU «Ilay3ay.
10.  3amwmcare 3HaueHuss KOHe4YHOro oOwvema V; 1mpH YBEIMYEHUU

TeMIIepaTypsl T;.
11. Haiitu otnomenuss Vi /Ti u yOenuThcs B MX MPUMEPHOM DPaBEHCTBE, T.C. B
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crpasenmBocTH 3akoHa [en-Jlroccaxa.

12. OnpenenuTe OLEHKY  a0OCOJIOTHOM W OTHOCUTEIBHOM  MOrPEIIHOCTEMN
HN3MCPECHUA.
13. JlaHHBIE UCCIeI0OBAHUS 3aHECTH B TaOJIHUILY.
Ne [ r M, m, HauanpHable mokasarenu Koneunrie moxaszarenu Vil | Vol | A/ g(V/
, a3z | Kr/Mon | Kr Ti, | To, | T), ™,
o/ b (mac MY | MY | MUK | g
i (Momsip | ca K K
Hast rasa
Mmacca) | )
Po, Vo, t0, °C T0,K Pi, xIa | Vi, ti, °C Ti,K
klla M3 (temmepa | (temmepa | (naBre | M° (Temmepa | (Temepa
(naBne | (00b | Typamo Typa HHUE) (06b | Typamo Typa
HHE) eM) Lenscuu | KenbBun eM) Lenscun | KeneBun
) 2 ) 2
1
2

CdopmynupoBaTh BHIBOJIBI.

KoHTpobHbIE BONPOCHI
1. 3anummTe OCHOBHBIE TPHOOPHI M 00OpYAOBaHHE HEOOXOAUMbBIC TSt
MPOBEICHUS JaHHOU paOOTHI.
Paccka3zate B ueM coctout 3akoH I en-JIroccaka.
B uem oinyme n306apHOro nporecca OT APYruX U30IMPOLECCOB.
KakuMm TpeOoBaHUSAM YJIOBIETBOPSIET MOJENb «HII€AJbHOTO» Trasa B
MOJIEKYJISIPHO - KHHETUYECKOUN TEOpUH.
S. KTo BBen abcomoTHyI0 mKairy Temieparyp? Uem 3T1a 1mikajia OTIM4aeTcsl OTIKAIbI
o Llenbcun.
6. N3 dYero coCTOMT DSKCHEpUMEHTalbHAs YCTaHOBKA JaHHOW JabopaTopHOM
paboThI? OnuiuTe NpeHa3HauYeHUE KaXKI0TO U3 HUX.
7. 3anummTe OCHOBHBIE TPUOOPHI M 000PYI0BaHKE, HEOOXOAUMBIC IIISTIPOBEACHUS
JTAHHOM pabOTHI.

B wno

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

Kpurepun ouenku:

— OueHka «5» CTaBUTHCS, €CJIM Y4YAIIMKCA BBIMOJHSIET pabOTy B MOJHOM OO0bEME C
coOIoIcHHeM HEOOXOAMMOM MOCIIE0BATEIbHOCTH TPOBEACHUS OIBITOB U H3MEPEHUI;
CaMOCTOSITENIbHOM pallOHAIbHO MOHTHUPYET HEO0OXOIuMble OOOpPYIOBAHUE; BCE OIBITHI
OPOBOAUT B  YCIOBHSIX U peXuMaxX, OOECHEUMBAIOMIMX TOJYYEHHE MPaBUIbHBIX
pE3yJIbTaTOB U BBIBOJIOB; COONIIOAaeT TpeOOBaHUS MpaBMil 0€30MaCHOCTU TPYJa; B OTYETE
MPAaBWJIBHO M aKKypaTHO BBIMOJHSET BCE 3aIlMCH, TaOJIHUIIbI, PUCYHKH, YEPTEXH, rpaduKu,
BBIYMCIICHHS]; IPABUJIBHO BBINIOJIHAET aHAJIU3 MOIPEIIHOCTEM.




— OneHka «4» CTaBUTCS, €CITU BBITIOJIHEHBI TPEOOBAHUS K OIIEHKU «5», HO OBLIU JOIMYIICHBI
JIBa-TpHU HEJI0UeTa, HE O0Jiee 0OHOM HErpyOOl OITMOKHA U OJJHOTO HEJI0YETA.

— OrieHka «3» CTaBUTCS, €clii paboTa BBHIMOJHEHA HE MOJHOCThIO, HO 0O0BbEM BBITIOJIHEHHON
JacTH TaKOB, IMO3BOJIICT IMOJYYHTh MPABUIBHBIC PE3yJbTaThl U BBIBOJIBI: €CIH B XOJE
MIPOBEJICHHSI OTBITA U M3MEPEHUN OBLIIH JTOMYIIICHBI OITHOKH.

— OneHka «2» CTaBUTCA, €clii paboTa BHIIIOJIHEHA HE MOJHOCThIO U 00bEM BBHIMOJTHEHHOM
qacTH paboT HE MO3BOJIAT CHEJaTh MPABWIBHBIX BBIBOJOB: €CIIH, OIBITHI, W3MEPEHHUS,
BBIUMCIICHHS, HAOIIOICHUS TIPON3BOIMINCH HETIPABUIILHO.

Tema 2.2. OcHOBBI TEPMOAUHAMHUKH

Ycrnblii onpoc (YO)

1. Kaxkue siBnenus Ha3piBatoT TerioBbiMU? [IpuBeauTe npuMepsl.

2. B yem cyTh cTaTncTHUYECKOro 1MoAX0/1a K 00BbSCHEHUIO TEIUIOBBIX SBJICHUI?

3. Urto  wu3ywaer  TepMOJHUHAMUKA? [loueMy  TepMOOWHAMHKa  SIBISIETCS
MAaKpOCKOITMYECKON TeOpUen?

4, JlaiiTe ompeneneHUe BHYTPEHHEM OSHEpruM Tena B TepmoauHamuke. Kakum
CUMBOJIOM OHa o0o3Havaetcsi? KakoBa e€ enunuia B CHU?

S. KakuM MakpoCKONMMYECKUM MMAapaMeTpOM ONPENEseTCs BHYTPEHHSS JHEpPrus
MJI€aJIbHOIO rasza?

6. Kaxkue criocoObl i13MeHEeHNs BHYTpeHHEHN 3Hepruu Bbl 3HaeTe? [IpuBeauTe npumMepsl.

7. Yo takoe TermoooMen? HazoBute BuabI TeruiooOMeHa. [IpuBeauTe mpumMepsl.

8. JlafiTe ompeneneHHe KOJWYECTBA TEINIOTh. KakuMm CHMBOJIOM 0003HA4YalT 3Ty
¢usnueckyro BenuunHy? Kakosa e€ equnuia 8 CU?

9. 3anummTe GopMyly JUIsl pacueTa KOJIMYECTBA TEIUIOThI, KOTOPOE HEOOXOINMO
IepeaaTh Tey MPU €ro HarpeBaHUM, WM KOTOPOE BBIIEISAETCA MIPU OXJIAXKICHUHN Tea.

10. JlaiiTe ompenencHue yAeNbHON TEIJIOEMKOCTH BemiecTBa. KakoB e€ Qusnueckuii
CMBICH?

11. Jlaiite ompeneneHue TEMIOEMKOCTH Tena. Kakum cuUMBOJIOM 0003HA4YalT 3Ty
¢usnueckyro Bennunny? Kakona e€ enunuiia B CU? KakoB e€ ¢pusznueckuii cmbici?

12. Kakumu Makpockonu4yeckuMu mapamerpaMu orpezensercs padota raza? Kakyrwo mo
3HAKy padoTy COBEpILIAET ra3 NP PACIIUPEHUH? TIPU CKATUH ?

13. 3anumure Gopmyity as pacuera padboThl ra3a npu M300apHOM IpoIliecce.

14, Kakoii reomerpuyeckuid CMbICI padOThI, COBEPIIAEMONM Ta3oM MpU JIFOOOM
TEPMOJIMHAMHUYECKOM Ipolecce?

15. ChopmynupyiiTe v 3aTUIINTE MTEPBHIN 3aKOH TEPMOIMHAMUKH.

16. JaiiTe onpezaenenue aquadaTHOTO mMpoIiecca.

17. 3a cyeT Kakoil sHepru:m comepiiaeTca paborta mpu amuabatHoM mporecce? Kax
M3MEHSETCS TEMIIepaTypa ra3a npu aauadaTHOM pacIIupeHUH? anadaTHOM CoKaTuu?

18. JlaiiTe onpeneneHne TEI0BOM MamnHbl. HazoBuTe €€ 0CHOBHBIE di1eMeHThI. KakoBo

Ha3HAYEHHUE KaXKI0Tr0 U3 HUX?
19. KakoB npuniuna aeicTBus J1r000# TEMIOBOW MaIIUHBI?



20. Kaxoit mporiecc Ha3pIBaeTCS 3aMKHYTHIM?

21. 3anummte Gopmymy s pacuera KI1/I TerniaoBoi MamHebI.

22. ITouemy KIIJ] TennoBoit Mammubl Beerga MeHbe 100 %? Kak MOKHO yBEJIMYUTH
KIIJI TerioBoit MalivHbI?

23. JlaitTe onpeneneHne Xoa0auiIbHOM MallMHbl. Ha30BUTE €€ OCHOBHBIE YACTH.

24. KaxoB mpuHIMNI 1eWCTBUS XOJIOIUIHLHOW MAIIUHBI?

25. 3anumure GopMyJibl A pacuyera XOJOAWIBHOTO Kod(duiimeHTa 1 MaKCUMalbHOTO

XOJOJAMIBHOTO KOA(G(GUIIMEHTa XOJOIMIBHOW MAIIMHBL. MOXET JIM  XOJOIMIbHBIN
ko3 urmenT Ob1Th 60mBIIE 100 %?
26. Kaxoit mporiecc Ha3piBatoT HeoOpaTuMbIM? OOpaTUMBIM?

Kontpomupyembie komnerenmuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun ouenku:
OtmeTtka «5»

¢ IIOJIHO PACKPBITO COACPIKAHUC MAaTCpHUaJIa

¢ UYCTKO U IIPaBHJIBHO JaHbl OIIPCACICHHUA U PACKPBITO COACPKAHHNC HOHHTHI?'I, BCPHO
HCIIOJIB30BAHbBI HAYYHBIC TCPMUHBI

¢ I O0KA3aTcClIbCTBA HMCIIOJIbB30BaHbI PAa3/IMYHBIC YMCHMA, BBIBOAbLI M3 Ha6J'IIOI[eHI/II71,
OIIBITOB

® OTBCT C&MOCTOHTCJ’IBHBIIZ, HCIIOJIB30BAaHbI PAHCC HpI/IO6peTeHHBIe 3HaHM.

OtmeTka «4»
® PACKPBITO OCHOBHOE COJIEpPIKaHHME MaTepraa

® B OCHOBHOM IIPAaBWJIBHO [aHbI ONPEAEIECHUS IMOHATHM M MCIOJIb30BAHBI HAy4HBIC
TEPMUHBL.

® OTBET CAMOCTOATEIbHBIN
® ONpEAciCHUS TMOHATUM HEIOJHbIC, JIOMYIIEHbl HE3HAYWUTEJILHBIC HAPYIICHUS

IIoCIacaoBaTCIIbHOCT H3JIO0XKCHUA, HEOOJIbIIINE HETOYHOCTH IIpu HCIIOJb30BaHUHU
Hay4YHbIX TCPMHWHOB WJIX B BbIBOJIAX U O606H.I€HI/I${X

® [MpaBWIbHBIE M YETKHWE OTBETHl HA BONPOCHI YTOUHSAIOMIETO Xapakrtepa (mo3uuus
NOHUMAIOLIUH ).

OtMmeTka «3»
® YCBOCHO OCHOBHOE COJIEpKaHWE YU4EOHOr0o MaTepuaia, HO U3JI0KEHO (pparMeHTapHO,
HE BCETJa II0CIe10BaTEIbHO
® ONpeaeNICHUS TOHSATUI HETOCTATOYHO YETKUE
e He WCHOJb30BaHLI B KAayeCTBE [JOKAa3aTeJbCTBA BBLIBOALI M OOOOIIEHUS W3
HaOII0ICHUM, TONYIIIEHBI OMTUOKH MPU UX HU3JI0KESHUH

® JIONMyNICHBHl OMIMOKM W HETOYHOCTH B WCIOIH30BAHMM HAYYHOU TEPMHUHOJIOTHH,
ONPEAECTICHUE OHATHI



® TMpaBUIbHBIC M YETKHE OTBETHI HA BOMPOCHI HABOJIIETO U KOHKPETH3IUPYIOIUIETO
xapakTepa (IMo3UIHs KPUTHK)

OtmeTka «2»
® OCHOBHOE COJIepKaHHE Y4eOHOTO MaTepualia He pacKpbITO
® HE JJaHbI OTBETHI HA BOIPOCHI HABOJIAIIETO M KOHKPETU3UPYIOIIETO XapaKTepa
® JIOMYIICHBl TpyOble OIIMOKM B OIpPEACICHUU TOHATHN, IPH HCIOJB30BAHUU
TEPMUHOJIOTHH.

3aganus s caMocTosiTeJ IbHOH padoTsl (CP)
Tembl 3cce (pedeparoB, 10KIAT0B, COOOLICHUA)

BHYTpeHHSS SHEPTHUS CHCTEMBI.
BHyTpeHH:s dHEpPrus naeaabHOro rasa.
PaboTa u TemnoTa kak (opMbI iepeaadn SHEPTUU.
TermmoeMKoCTb.

VY nenspHasg TEMIOEMKOCTD.

KonnyecTBO TEILIOTHI.

YpaBHEHHUE TEIJIOBOTO OajaHca.
IIepBoe Havao TEPMOJIUHAMHUKH.

. AnmabaTHbIi mporecc.

10 [TpuHIMN 1€MCTBUS TETIOBON MAIIMHBI.
11.KII/] TeroBOro ABUTATEIIS.

12.Btopoe Hayano TepMOJINHAMHUKH.
13.XonoauIbHbIE MAIITUHEL.

14. TennoBrle ABUTaTEINM.

15.0OxpaHa npuposl.

©CoNok~WNE

Kontpomupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; TL.1.-11.7.; JIP2,
JIP4, JIP23, JIP30

Kpurepun ouenku:
Otmetka «5»
® [IOJIHO PACKPBITO COJIEp)KAHUE MaTepuasa
® YETKO U MPABUJIBLHO JaHbl OMPEACIICHUS U PACKPBITO COJACpP)KaHHUE MOHITUH, BEPHO
UCII0JIb30BaHbl HAYYHBIE TEPMUHBI
® IS J0KA3aTelbCTBA MCIIOJIB30BAHBI PA3IMYHBIC YMEHUS, BHIBOJBI M3 HAOJIOICHUIA,
OIIBITOB
® OTBET CaMOCTOATEINIbHBIN, UCIIOJIb30BAHbBI paHee TPUOOPETCHHBIC 3HAHUS.

OtMmeTka «4»
® PaCKpBHITO OCHOBHOE COJIepKaHHE MaTepualia



B OCHOBHOM MPAaBWJIbHO JaHbl OMNPEAECICHUS] MOHATUN W HCHOJIb30BaHbl HAay4YHbIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

ONpENICNICHUs] TOHATHI HEMNOJIHbIE, JIOMYIIEHbl HE3HAYUTEIbHbIE HApPYIICHUS
MOCJICTIOBATEILHOCTH HW3JIOKEHUS, HEOONBIINE HETOYHOCTH TIPHU HCIIOJIH30BAHUU
Hay4YHBIX TEPMHUHOB WJIH B BBIBOJIaX U 0000IIECHUAX

MpaBWIbHBIC W YETKHE OTBETHI HAa BOIPOCHI YTOUHSIONMICTO XapakTepa (TO3UIIMS
TOHUMAFOIITHHA)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHKME y4eOHOTO MaTepHalia, HO U3JI0XKEHO (hparMeHTapHo,
HE Bcera NociaeA0BaTesIbHO

OIPEJENICHNS IOHATHI HETOCTATOYHO YETKHE

HE UCIOJB30BaHbl B KauecTBE [OKa3aTelIbCTBa BBIBOJABI M OOOOLICHUS U3
HaOJII0ICHU, TOMYIIEHbI OIIMOKY MPU UX U3JI0KECHUH

JOMYILIEHbl OIMOKM M HETOYHOCTHM B MCIOJIb30BAHMM HAYYHOW TEPMHHOJIOTHUH,
ONPEAECTICHUE TOHATHI

NpaBUIbHBIE W YETKHME OTBETHl HA BONPOCHI HABOJAIIETO U KOHKPETHU3UPYIOIIETO
xapakTepa (Mo3uLus KPUTHK).

OtMmeTka «2»

OCHOBHOE COJIepKaHUe yueOHOro MaTepuala He pacKpbITo;
HE JIaHbl OTBETHI HA BOMPOCHI HABOJAIIETO U KOHKPETU3UPYIOILIETO XapakTepa,

JTOMYIIeHBI TPyOble OMMUOKKM B OMNpEASACHUU IOHATHH, IPH HCIIOIh30BAHUHU
TEPMHUHOJIOTHH.

Tema 2.3 ArperaTHbie cOCTOSIHHS BelllecTBA U (pa30BbIe MepPexoabl

Ycrublii onpoc (YO)

Hoo~NoORwhE

W3 gyero coctout BemecTBo?

Kakyro sHepruio Ha3bIBalOT BHYTPEHHEN dHEPTHEH Tena?

OT yero 3aBUCHUT BHYTPEHHSIS SHEPrus Tena’?

Kak MOKHO MU3MEHUTh BHYTPEHHIOO YHEPTUIO?

B kakux arperaTHbIX COCTOSIHUSIX MOKET HaXOJUTHCS BELIECTBO?

UTo X€ OTIMYaET OJIHO arperaTHOE COCTOSIHUE BEUIECTBA OT APYroro?

KakxoBbl 0COOEHHOCTH MOJIEKYJISIPHOTO CTPOSHUS Ta30B, KUIAKOCTEH, TBEPBIX TEN?
Kaxkoii nponecc HazpiBaeTcs miaBinenueM? Kpucrammsanuei?

Kakoii mporniecc Ha3zpiBaeTcs ucrapenueM? Konnencanuei?

0. Kak uzmensiercs BHyTpEHHsISl JHEPTUs IIPU MEPEX0JI€ U3 OJHOTO arperaTHOro COCTOSIHUS

B JIpyroe?



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

Kputepun onieHku:
OtMmeTKa «S5»

¢ [IOJIHO PACKPBLITO COACPKAHUEC MaTCpualia

¢ YCTKO M MPaBUJIBbHO IdHBI OIPCACICHHUA W PACKPLITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIBb30BaHbl HAYYHBIC TCPMHHBI

¢ I OOKA3aTCIIbCTBA HMCIIOJIB30OBAHBI PA3JIMYHBIC YMCHUS, BBIBOJbBI M3 H&6J’IIOI[€HI/II‘/’I,
OIIBITOB

® OTBECT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BaHbI PAHCC HpI/IO6peTCHHBIC 3HaHU.

OtMmeTka «4»
® PaCKpBITO OCHOBHOE COJIEpKaHUE MaTepualia

¢ B OCHOBHOM IIPABUJIbBHO AdHbI OIIPCACICHUA MOHSATUM WU HCIIOJIb30BaHbI HAaY4YHBIC
TCPMHUHBEI.

® OTBET CAMOCTOATEIHHBIN

¢ OIpCACICHHA TTOHSTHI HCIIOJIHBIC, AOIYIICHBI HC3HAYWUTCIIbHBIC HAPYHICHUA
IIOCICAOBATCIIbHOCT H3JI0XKCHUA, HEOOJBIINE HETOYHOCTH IIpHU HCIIO0JIB30BAHNHA
Hay4YHbIX TCPMHWHOB WJIK B BbIBOJaX U O606H16HI/ISIX

® TpPaBWIbHBICE M YETKUE OTBETHl HA BOIPOCHI YTOUHSIONIETO Xapakrepa (mo3uius
TOHUMATOIITUH)

OtMmeTka «3»

® YCBOCHO OCHOBHOE COJICpKaHHE YUeOHOTO MaTepuaa, HO U3JI0)KEHO (parMeHTapHO,
HE BCET/Ia MOCJIeI0BATEIBHO

¢ OIIPCACIICHUA MOHSITUI HCOOCTAaTO4YHO YCTKHC

® HE WCHOJB30BaHBI B KAaueCTBE JOKA3aTeNbCTBA BBHIBOJABI M O00OOIICHHUS U3
HAOJIIOICHUM, TOTYIIEHBI OITMOKU TTPHU UX U3JI0KCHHUH

® JOMYIIECHbl OMMUOKM W HETOYHOCTH B MCIOJIb30BAHUU HAYYHOMW TEPMHHOJIOTHH,
OIPEICIICHUE TTOHATUI

® T[paBWIbHbIE U YETKHE OTBEThl Ha BOMPOCHI HABOJAIIETO M KOHKPETHU3UPYIOIIETO
xapakrtepa (MO3UIUsI KPUTHK)

OrMmeTka «2»
® OCHOBHOE COJIepKaHHE YU4COHOT0 MaTepraja He paCKphITO
® HE JIaHBI OTBETHI HA BOIIPOCHI HABOISAIIETO W KOHKPETU3UPYIOIIETO XapaKkTepa

® JIONMyNICHBI TPyOble OMMOKKM B OMNPENENCHWH TIOHSITHH, TPH HCIOJIH30BAHUU
TEPMUHOJIOTHH.

TectupoBanue (T)



1. YkaxuTe nmapy BemeCTB, CKOPOCTh AU(PHY3UN KOTOPHIX HAauOOJIbINAs TP MPOUUX
PaBHBIX YCJIOBHSIX:

a) mapsl 3(pupa u Bo3ayx

0) pacTBOp MEIHOTO Kyrmopoca 1 Bojia

B) BOJIa ¥ CITUPT

BpoyHOBCKUM JBMKECHUEM HA3bIBACTCS:
a) KOHBEKIIMOHHOEC JIBMYKCHHUE CIIOCB YKUIKOCTH TPH €€ HarpeBaHUHU
0) XaoTHYECKOEe JBMKEHUE TBEPABIX YACTHUI] BEIIECTBA, B3BCIIEHHBIX B KUIKOCTH (TN
rase)
B) YIOPSIOYCHHOE ABMKCHUE TBEPIBIX YACTHUI] BEIIECTBA, B3BEIIICHHBIX B )KUIKOCTH (MU
rase)

3. BpoyHOBCKOE ABMKEHHUE YACTHUI] MBbLUIbIIBI B BOJIE OOBSICHSICTCS:

a) HAJIMYMEM TTUTATEIIbHBIX BEIIECTB B BOJIC

0) CyIIeCTBOBAaHHUEM CHUI PUTSHKCHUS U OTTAIKUBAHUS MEXKy aTOMaMH B MOJICKYJIaxX
B) HETIPEPHIBHOCTHIO M XaOTUYHOCTHIO TEIIJIOBOTO JIBHXKCHUS MOJICKYJT BOIBI

4. Kakne yacTuIbl HAXOATCS B y3/1aX PEIMIETKH MeTalIa:
a) MOJIOXKUTEIIbHBIE NOHbI

0) oTpuLIaTENbHbIE YACTUIIbI

B) HEHUTpaJIbHbIE ATOMBI

5. B mporiecce nepexo/ia BEIIECTBA U3 KUJIKOTO COCTOSIHUSI B KPUCTAJUIMUECKOE:

a) CYLIECTBEHHO YMEHBIIIAETCS PACCTOSTHUE MEXKITY €r0 MOJIEKYJIaMU

0) CyIIECTBEHHO YBETUUUBAETCS PACCTOSHUE MEXKY €ro MOJIEKyJIaMu

B) CYILIECTBEHHO YBEJIMYMBAETCS YIOPSAOUYEHHOCTh B PACTIOI0KEHUH €T0 MOJIEKYI

6. B 3akpbITOM cocyne ¢ CyXMMH CTEHKaMHU BO3JIyX HEMHOT0 Harpenu. Kak npu sTom
VU3MEHWINCh KOHLUEHTPALMs MOJIEKYJI BOJbBI U OTHOCUTENbHAS BJIAXXHOCTHU BO3/1yXa B
cocyne:

a) KOHLEHTPALIMS YMEHBIINIIACh, & OTHOCUTEIbHAS BIIAXKHOCTh YBEJIMUMUIIAChH
0) KOHIIEHTpAIMs HE U3MEHIIACh, & OTHOCUTEIIbHAS BIIAXXHOCTh YMEHBIIINIIACh
B) KOHIICHTpAIUsl yBEINYUIIACh, & OTHOCUTENIbHAS BIIAXKHOCTh HE U3MEHUJIACh

7. B 3aKpbITOM cOCYJie C CyXUMHU CTEHKaMH TeMIIEpaTypa BO3AyXa HEMHOTO TOHU3UIIACH.
Kaxk npu 3ToM n3mMeHuIach KOHIIEHTPAIMs MOJICKYJI BOJIbI U OTHOCHUTEJIbHAS BIAYKHOCTh
BO3JlyXa B COCY/I€, €CIU pOca HE MOSIBUIIACh:

a) KOHLIEHTPALMS YMEHBIINIIACh, & OTHOCUTEIbHAS BIAXKHOCTh YBEIIMUMIIACH

0) ¥ KOHIIEHTpAIIKsl, U OTHOCUTEIbHAS BIQKHOCTh YMEHBIITUIIUCH

B) KOHIIEHTpAIUsl HE U3MEHUIIACh, 4 OTHOCUTEIIbHAS BIAXKHOCTh YBEINYUIACh

8. ITnotHocTs Bombl ipu Temmepatype 100 °C paBra 950 kr/m3, a HauboIbIIAs TIIOTHOCTh
BoasiHoro napa mpu 100 °C paBna 0,59 kr/m3. Takoe pa3nuune MIOTHOCTEN CBA3AHO C TEM,
4TO:



a) yncao MoJekya B 1 M3 mapa Menbiue 4em B 1 M3 BoAbI
0) mpu nepexo/ie MOJIEKYJI U3 JKUIKOCTH B Map YMEHBIIIACTCSA SHEPTHUS UX B3aMMOICHCTBHS
B) MOJIEKYJIbI )KUJKOCTH U TIapa UMEIOT pa3HbIE MacChl

9. Ecu TonuéHblit Me pa3MeniaTh B BOJIE, TO YACTHUIIbI Mesla OyIyT JA0JT0 «BUCEThHY B
TOJIILIE BOJBI, HE OCe/las Ha JJHO. DTO sIBJIEHUE OOBIACHSIETCS TEM, UTO:

a) 3eMJIsl HE IPUTSTUBACT CTOJIb MEJIKUE YaCTUIIbI

0) TeMIiepaTypa 4acTHI] MeJIa BbIIIE TEMIIEPATYPbI BOIbI

B) YaCTHUIIbI MEeJIa COBEPILAIOT OPOYHOBCKOE JIBIKEHUE B BOJIE

10. Cpennsist KHHETHUYECKAs DHEPTHS TTOCTYIIATEILHOTO IBUKEHUS MOJICKYJT UACATBHOTO
ra3a mpsMo MpONopIHOHATbHA!

a) CPEIHEKBAAPATUIHON CKOPOCTHU €r0 MOJIEKYI

0) cpelHEMY KBaJipaTy CKOPOCTH €T0 MOJIEKYJI

B) KBaJIpaTy CpeHEN CKOPOCTU €ro MOJIEKYJI

11. YacTuirsl BemecTBa HaXOAATCS, B CPEHEM, HA TAKUX OOJIBIIMX PACCTOSHHAX JIPYT OT
Jpyra, Ipu KOTOPHIX CHUJIbI B3aUMOJICUCTBUS MEXX1y HUMH HE3HAUUTENIbHBL. B 3TOM
arperaTHOM COCTOSIHMH BEIIECTBO:

a) XOPOIIIO CKUMAETCS

0) coxpaHsieT HavaJbHbIH 00bEM

B) COXpaHsET CBOIO HaYaIbHYIO (OpMy

12. Xa0TUYHOCTH TEIUIOBOTO JIBUKEHHUS MOJIEKYJI ra3a B HEOOJIBILIOM COCY/JI€ TPUBOAUT K
TOMY, 4TO:

a) ra3 JIETKO C)KUMAETCS

0) MJIOTHOCTh ra3a OIMHAKOBA BO BCEX TOUYKAX 3aHMMAEMOI0 UM COCY/ia

B) IPY OXJIQKJIEHUH U CXKATUU ra3 MPEeBpaIIACTCs B KHUIKOCTh

13. Monekymnbl BEIIECTBA:

a) MOTYT U IPUTATUBATHCS, U OTTAIKUBATHCA JIPYT OT Apyra
0) TOJIBKO OTTAJIKUBAIOTCS JAPYT OT ApyTra

B) TOJILKO MPUTATUBAIOTCS APYT K APYTY

14. ITpy HEeM3MEHHOM TIOTHOCTH OJJHOATOMHOTI'O UJEANbHOTO ra3a JaBJI€HUE ATOrO raza
yBEIUYMBAIOT B 4 paza. [Ipu 3ToM cpeaHekBaapaTuyHasi CKOPOCTh JBUKEHUS €T0 aTOMOB:
a) yMeHbIIaeTcs B 4 pasa

0) yBenmuuBaeTcs B 4 pasa

B) yBEJIMYMBAETCS B 2 pa3a

15. Kak u3MeHHTCS JaBJI€HUE Pa3peKeHHOr0 ra3a, €Ciau MPU €ro HarpeBaHUU U CHKaTHH
abcoIoTHAs TeMIIepaTypa ra3a U KOHIIEHTpAIUs MOJIEKYJl YBEU4aTcs B 2 pasa:

a) yBennuuTcs B 4 pasza

0) yBenuuuTcs B 8 pas

B) HE U3MEHUTCS



16. Kak u3meHuTCs 1aBaeHne pa3pekeHHOT0 rasa, eCli CPEeIHIOI KHHETHYECKYIO
SHEPTHUIO TETIOBOTO JIBIKEHUS MOJICKYJI Ta3a YMEHBIIIHUTD B 2 pa3a U KOHIICHTPAITHIO
MOJIEKYJI Ta3a YMEHBIIUTH B 2 pa3a:

a) YMEHBIINUTCSA B 2 pa3a
0) yMeHBIIUTCS B 4 pa3a
B) YBEIUUHTCA B 4 paza

17. Ecnu naBneHne uaeaibHOTO Ta3a MPHU MOCTOSIHHON KOHIIEHTPAINH YBEINIUIOCH B 2
pasa, TO 3TO 3HAYHT, YTO €ro a0COJIIOTHAS TEMIIepaTypa:

a) yMEeHbIIUIach B 4 pa3a

0) yBenmuuiach B 4 pasa

B) YBEJIMUYMJIACh B 2 pa3a

18. ITnotHocTh = 0,18 Kr/M3 Mpu HOpMAITBEHOM aTMOC(EPHOM JaBieHUU U Temneparype 0
°C umeer:

a) KUCJIopo.

0) renuit

B) BOJIOPO/I

19. ITpu yBenmmueHnu cpelHEel KHHETUYECKOW SHEPTUH TEIUIOBOTO ABMKEHUS MOJIEKYJI B 2
pa3a abCcoIIOTHAsI TeMIIepaTypa:

a) yMEHbIIUTCA B 4 pa3a

0) yBenuuurcs B 4 pasa

B) YBEJIMUYUTCA B 2 pasza

20. [Ipu yBenMueHNH CpeTHEN KBaIPaTUYHON CKOPOCTHU TEIIOBOTO IBUKEHUS MOJIEKYJ B 2
paza cpeaHssl KHHETHYECKasi JHEPrUsl TEIUIOBOIO JABUKEHUS MOJIEKYJL:

a) yMeHbIIUTCA B 4 paza

0) yBenuuutcs B 4 paza

B) YBEJIMUUTCS B 2 pasa

21. Ilpu noHmw>keHnn aOCOMIOTHON TEMITepaTyphl HACATLHOTO Ta3a B 1,5 pa3a cpennsis
KMHETUYECKasi SHEPTUS TEMJIOBOrO JBHKEHUS MOJIEKYJ:

a) yMeHbLuTcs B 1,5 paza

0) ymenbuTcs B 2,25 pasa

B) yBenuuured B 1,5 paza

22. Ilpu yBenu4YeHUH CpeTHEeN KHHETUIECKOW SYHEPTUH TEIIJIOBOTO ABM)KCHUS MOJICKYT B 4
pa3a ux CpelHss KBaJpaTHUHas CKOPOCTh:

a) yBennuutcs B 4 pasza

0) yBenuuuTcs B 2 pasza

B) YMEHBIIUTCS B 4 pa3a



23. IIpu yMeHbIIEHUU CpeAHEN KUHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHUSI MOJIEKYI B 2
paza abCcoJIIOTHas TEMIEpATypa:

a) yBenuuuTtcs B 4 paza

0) yBenmMuuTcs B 2 pasa

B) YMEHBIINUTCS B 2 pa3a

24. IIpu noHnkeHUM a0COJIIOTHOMN TeMIlepaTypbl UAE€aJIbHOTO ra3a B 2 pa3a CpeaHss
KWHETUYECKasi 3HEPTUs TEIUIOBOTO IBUKEHUS MOJIEKYJIL:

a) yMEHbIIUTCSA B 4 pa3a

0) yMEHbIIUTCS B 2 pa3a

B) YBEJIMUUTCS B 2 pasa

25. Ilpn yMeHbIIEHUH CPEAHEN KBAAPATUYHOW CKOPOCTH TEIIOBOTO JIBMYKEHHUSI MOJIEKYJI B
2 pa3a cpeaHss KHHETUYECKask SHEPTIUs TEIJIOBOTO JBHKEHUS MOJIEKY:

a) yBeJIMUYuTCs B 4 pasza

0) HE U3MEHUTCS

B) YMEHBIIUTCS B 4 pa3a

26. I1Ipu noBbllIeHNH aOCOMIOTHOM TEMIIEPATYphI HI€aTBHOIO r'a3a B 2 pa3a CpeaHss
KMHETUYECKasi JHEPTUS TEIVIOBOIO JIBHKEHUS MOJIEKYJIL:

a) yMEHbIINUTCSA B 2 pa3a

0) yBenuuuTcs B 2 pa3a

B) HE UBMEHUTCS

27. TenaoBBIM IBHKEHUEM YACTHI] BEIIECTBA MOYKHO OOBSICHUTD:
a) TaBJIEHUE ra3a Ha CTEHKY cocyaa

0) rUIpPOCTAaTUYECKOE JABJICHHUE KUIKOCTH Ha JTHO COCy/a

B) 00a BapraHTa BEpHBI

28. Kak u3MeHHTCs 1aBlIeHUE pa3peKeHHOT0 OJJHOATOMHOTO ra3a, eCiiu a0COMIOTHAs
TeMmIepaTypa raza yMEHbIIUTCS B 3 pa3a, a KOHIIEHTpalus MOJIEKYJ yBETUYUTCA B 3 pa3a:
a) yMeHbIIUTCA B 4 pasza

0) yBenuuuTCs B 2 pasa

B) HE U3MEHUTCS

29. Cpenusis KHHETHYECKast YHEPTHUS IMOCTYMATEILHOTO TEIMJIOBOTO JIBFYKCHUS MOJICKYIT
pa3peKEeHHOTO raza yBeJIMYMIach B 2 pasa, a KOHIIEHTPAIHS €r0 MOJIEKYJI YMEHBIIIUIIACH B 2
pasa. [Ipu aTOM maBiieHue rasa:

a) HE UBMEHUJIOCh

0) yMEHBIITMIIOCH B 4 pasa

B) YBEJIMYUJIOCH B 2 pasa

30. AGcomoTHas TeMIiepaTypa u1eaJbHOTO ra3a B COCye yBenuuuiach B 1,5 pasa, a
JaBJICHHE BO3POCIIO Ipu 3ToM B 4,5 paza. Kak n3aMeHumnach KOHIEHTpaLMs MOJIEKYJT ra3a:
a) yMeHbIINJIAch B 3 pa3a



0) yBenuumiace B 3 pasza
B) HE U3MEHUJIACH

Kontpomupyemsie komnerenuun: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; II.1.-I1.7.; JIP2,

JIP4, JIP23, JIP30

Kaoum Kk Tecram:

Bapuanr 1
Ne ponpoca 1 12 |3 |4 |5 |6 |7 |8 |9 |10]11 12|13 |14 15|16 |17 181920
HpaBunbHblii |2 |6 (B (a (B (0 |B |a |B [0 |a |06 |a |[B |a |0 |B |0 |B |0
0TBeT
Ne Bompoca 21 |22 |23 |24 |25 |26 |27 |28 |29 |30
HpaBuwibHbiii (2 |0 (B |60 |B [0 |a |B |[a |0

OTBET

Kpurepun ouenku:

— «2» BBICTABIISICTCS O0y4JaroIeMycsi, eciii Habpana MeHee 8 0aios;

— «3» BBICTaBIsAETCA 0Oy4aronemycs, 3a 9, 10, 11 6annos;
— «4» BBICTABIsAETCSA OOydaronemycs, 3a 12, 13, 14, 15, 16 6amios;
— «5» BeICTaBIIsIETCS OOy4Jaromemycs, 3a 6osee 17 6anios.

3aganus 1 caMocTosiTeJIbHOH padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIA)

Hcnapenne u KOHAEHCALHSL.

Touka pochl.
Kunenue.

KpI/ITI/I‘-IeCI(Oe COCTOAHUC BCIICCTBA.

LCoNoaORrLOdE

3aBHCHUMOCTH TCMIICPATYPBI KUIICHUS OT OAaBJICHUA.

HeperpeTLH/I map u €ro UuCI10Jb30BaHUC B TCXHUKC.

10 XapaKkTepUCTHKA KUJKOTO COCTOSIHUS BEIIECTRA.

11.TToBEepXHOCTHBIN CIOM KUIAKOCTH.
12.OHeprus noBEepXHOCTHOTO CIIOSL.
13.bmxHUM OPSAOK.
14.TToBepXHOCTHOE HATSKCHUE.
15.CmaunBanue.

HachpleHHbIl 1 HEHACHIILIEHHBIN [ap U €70 CBOKCTBA.
AOcCOI0THas! 1 OTHOCUTENIbHAS BIIAXKHOCTh BO3/IyXa.
[TpuGopsl 15 onpeiesieHnsl BIaXKHOCTH BO3IyXa.




16.SlBneHus Ha rpaHULE )KUIKOCTH C TBEPABIM TEIIOM.
17. KanwinsipHble SBJICHHUS.

18.XapakTepucTuka TBEpJI0Or0 COCTOSIHUS BEIIECTBA.
19.Kpucrammueckue u amop(dHbIE Tea.

20.Ympyrue cBoicTBa TBepABIX Tell. 3aKoH ['yka.
21.MexaHu4ecKkre CBOMCTBA TBEPBIX TE.

22 Ilnactudeckas (octarouHas) aedopmarms.
23.KoadhpurmeHT TuHEHHOT0 pacIupeHus.

24. TernioBO€ pacIIupeHUE TBEPABIX TE U KUAKOCTEH.
25.KoaddurimeHT 00bEMHOTO paCITUPEHUS.

26.Yder pacmupenus B Texauke. [InaBienue.

27.Y nenpHast TEIUIOTA IUIABJICHU.
28.Kpucrannm3anusi.

29.IlpakTHyeckoe TPHUMEHEHHWE B TOBCEIHEBHOW JKM3HU (PU3MYECKHX 3HAHUUA O

CBOMCTBaxX ra3oB, )KI/II[KOCTef/'I " TBCPABIX TCII.

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

Kputepun onenku:
OtMmeTka «S5»

TIOJTHO PACKPBITO COJICPKAHUE MaTepraa
YeTKO W MPaBWIIBHO JIaHBI OTIPEICIICHUS M PACKPBITO COJIEPIKaHWE TOHSATHH, BEPHO
MCTIOJIb30BaHbI HAYYHBIC TEPMHHBI

ML JOKa3aTCJIbCTBA HCIIOJIB30BAHbI PA3JIMYHBIC YMCHHUS, BBIBOJbLI M3 HaGJ'IIOIleHI/II\/JI,
OIIBITOB

OTBECT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BaHbl PAHCC HpI/IO6p€TCHHBIC 3HaHUs.

OTtMmeTka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM MPABWJIBHO JAaHbl ONPEAEIECHUS MOHATUM M HCHOJIb30BaHbl HAay4YHBIC
TEPMUHBIL.

OTBET CAMOCTOSITCIbHBIN

ONPEAECICHNUS] TOHATUM HEIOJHbIE, JOIMYIIEHbl HE3HAYUTEIbHBIE HAPYIICHUS
MTOCJIEAOBATEALHOCTH H3JIOKEHUS, HEOOJbIINE HETOYHOCTH IPH HCIOJIb30BaHUH
HayYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUIX

MpPAaBWIbHBIE W YETKHME OTBETHI HAa BOIPOCHI YTOUHSIOMIETO XapakTepa (IMo3uius
TTOHUMAFOITHN )

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp)KaHKHe yueOHOT0 Marepuasia, HO U3JI0)KEeHO (parMeHTapHO,
HE BCEr/Ia MocCjIe10BaTEeIbHO

OIpCACICHUA MOHSITUI HECAOCTAaTO4YHO YCTKHEC



® HE WCHOJb30BaHbBI B KAaueCTBE JOKAa3aTeIbCTBAa BBIBOABI M OOOOIIEHHS U3
HAOJIIOICHUM, TOMYIIEHbBI OITMOKU MIPHU UX U3JI0KECHUU

® JOMYIIECHbl OMMUOKM W HETOYHOCTH B MCIOJIb30BAHUM HAYYHOM TEPMHHOJIOTHH,
ONPEAECTICHUE TOHATHI

® T[paBWIbHbICE U YETKUE OTBEThI Ha BOMPOCHI HABOJAIIETO M KOHKPETHU3UPYIOIIETO
xapakTtepa (O3UIMsS KPUTHK)

OtmeTka «2»
® OCHOBHOE COJIep)KaHHE YueOHOT0 MaTepualia He pacKphITO
® HE JJaHbI OTBETHI HA BOIIPOCHI HABOISIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
® JOMYIEHbl TPyOble OIIMOKM B OINpPEACICHUU TOHSATUM, NPU HCIOJIH30BAHUUI
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThI
JlabopaTropnasi pa6ora Ne 2
OmnpenesieHue BJIaKHOCTH BO31yXa

eab padoTsl
OcBoeHue METONI0OB M3MEpeHUsT aOCOJIOTHOM M OTHOCHTEIBbHOM BIIAXKHOCTH BO3/YXa,
onpeaereHre TOYKU POCHI.

IIpuOops! U NPUHAAJIEKHOCTH
ITcuxpomerp ABrycra, acnuMpalMOHHBIA TUTPOMETP ACCMaHa, SJIECKTPOHHBIM TaTYUK
BIIAKHOCTH, OApOMETP.

1 OcHoBHbIE NOHSATHS U ONIPeaeSIeHusl

ATMOC(EpHBII BO3IYyX CONEPKUT HEKOTOPOE KOJIMYECTBO BOJSHBIX MApOB. [ JTaBHBIM
HMCTOYHUKOM BJIQKHOCTH BO3AYyXa SBJIAETCA MCHAPEHUE BOJBI C IOBEPXHOCTH OKEAHOB,
MOpEH, BOJOEMOB, BJIAJXHOM MOYBbI U pacTeHU. BOASHONW Map IEpEeHOCUTCS BBEPX
TypOyJIEHTHOCTBIO U KOHBEKIIMEH, & IO TOPU30OHTAIIN — BETPOM.

B armocdepe 3emmu B cpeaHeM cojepxkurca 1,24*10° kr BomgHoro mapa.
CKOHJIEHCHPOBABIIIMCh, OH MOTr Obl 00pa3oBaTh CJIOW BOABI HAa MOBEPXHOCTH 3EMIIU
tonmuHon 2,4 cm. KonudectBo BOAsSHOrO mapa ObICTPO YOBIBa€T C TMOHUKEHUEM
teMrepatypsbl. [loaTtomy ans atMocdepsl XapakTepHO YMEHbBIIEHHE KOJIMYECTBA BOJSHOIO
mapa OT JKBaropa K MOJIOCaM M OY€Hb OBICTpOE yMeHblIeHue c BbicoTOM. CpenHee
00BEMHOE COJIEpKAaHUE BOASHOIO Mapa y MOBEPXHOCTH 3E€MJIM COCTaBIISIET: y dKBaTopa —
2,6%, a B mossapHbIX paiioHax — 0,2%. OT nmoBepxHOCTH 3eMiid 0 BBICOTHI 1,5-2 KM
cpeaHee coIep)KaHue BOJISHOTO Iapa yYMEHBIIAETCs BABOE. Bpllle BO3MyX CTaHOBHUTCS
OueHb Ccyxou. Jlume wu3penka, Ha BbIicoTax |7-82 kM 00pa3yroTCs NEPIaMyTpPOBbBIE



(ctparocdepHbie) 00laka, YTO CBHUAETEIHLCTBYET O HAJWYHM HACHIMAIONICH BIAKHOCTH
BO3/yXa.

[Tox BiMsIHMEM pA3MMYHBIX MPOIECCOB BOASHOW Map KOHIEHCUPYETCS, 00pasys
o0Onaka, TyMaHbl, OCQJKd WU Ha3eMHbIE THIAPOMETEOpbl: pocy, MHed u T.n. DazoBbie
nepexoabl BoAbl B aTMOC(Epe COMPOBOXKIAIOTCS BBIICICHUEM HIIA TMOTJIOIMICHUEM TeIlIa,
O03TOMY UM TpHJIaeTcsa OOJIbIIOE 3HAUYCHUE B HEPIeTHKE U TEPMOJIMHAMUKE aTMOC(hEpHI.
BonsiHoit map uMeer cmoOCOOHOCTh K MOIJIOUIEHUIO 3JIEKTPOMArHUTHOTO H3IIyYEHUS B
uH(pakpacHOM Juarnazone yactor. Hanbonee MHTEHCHBHOE MOTJIOLIEHUE MPUXOIUTCA Ha
JUIMHBI BOJH A= 5,5+7,0 MKkM 1 A>1 7 MkM. [103TOMY BIIa’)XHOCTB BO3yXa CHJIBHO BIUSET Ha
TEIUIOBOH OajaHc aTMoc(ephl.

Paccmompum ocnosnvie onpedenenus.

[Tap, HaxoasIUICS B IMHAMHUYECKOM PAaBHOBECHUH CO CBOEH KUJKOCTBHIO, HA3bIBACTCS
HACLIAIOWUM VI  HAcbluennbiM. unavuyeckoe pasHogecue — HTO COCTOSIHUE IIpU
KOTOPOM YHCJIO MOJIEKYJ, BBUICTAIOIIUX W3 JKUJKOCTHA, PABHO YUCIY MOJIECKYI,
BO3BpaImamuxcs ooparHo. Ecnu nuHaMuueckoe paBHOBECHE HE COOMIOAaeTCs — map
SABJISIETCA HEHACHIUEHHBIM.

Macca BOASHOIO mapa, cojepskamerocsa B 1 M° BO3yxa, Ha3bIBAETCH AOCOMOMHOLL
enasxcHocmoio. C TIOBBIICHUEM aOCOJIOTHOM BIIAXXHOCTH TMapbl BOABI BCE OOJIbIIE
NpUOJIMKAIOTCS K COCTOSIHMIO HAchIalomiero mnapa. MakcumanbHoti  abconomuou
BI1AXCHOCMbIO TIPU TAHHOUW TeMIepaType SIBJISIETCS Macca HAaChIIIAOIIETO BOASHOTO Hapa B
1 M3 BO3OYyXa.

[Tap He sBHAETCA ra3oM B CTPOTOM CMBICIE 3TOro ciioBa. ['a3 — 3TO arperatHoe
COCTOSIHME BEIIECTBA NpPHU JAHHBIX Temmeparype W naBieHuu. [lap xe He sBisercs
arperaTHbIM COCTOSIHUEM BEILIECTBA, TOTOMY UTO arperaTHbIM COCTOSIHHEM BEIECTBA MPHU
JAHHBIX TEMIIEpaType W JABJICHUM SBJISETCS JKUAKOE COCTOsSIHHE. B CBsizu ¢ 3TuM
MOBEJICHHE TIapa OTJIMYAETCS OT MOBEJeHU ra3a. B rpyooM npubIMKeHUH Ta30BbIe 3aKOHbI
MOTYT OBITh MPUMEHUMBI K HEHACBIIIEHHBIM TapaM. [losTomMy aJisi onmuvcaHus COCTOSIHMS
BOJISTHOTO Tapa B atMoc(epe oObIYHO UCTIONB3YIOT ypaBHeHUe Kinanelipona—MeHeneeBa:

_Mpr
R

3nech, £ — maprmaneHOe MaBneHue (YIPYrocTh) BOASHBIX MapoB, V — 00beM, 3aHIMAEMBbIit
napom, M — ero macca, ,— MOJSIpHas Macca, R — yHUBepcasbHast ra30Basi OCTOSHHAs, T —
a0CoI0THAS TeMIlepaTypa.

Iapyuanvhoe OdagieHue — dYacTh OOIIEro JaBJICHUS, OTHOCSIIASCS K OJHOMY W3
KOMIIOHEHTOB Ta30BOM cmecu. MaremaTHyecku OHO pPaBHO MJaBJIEHUIO, KOTOPOE Ta3
OKa3bIBaJl OBl B OTCYTCTBHH JIPYTUX KOMIIOHEHTOB Tra30BOI CMECH.

[Ipu onuHAKOBOM TeMrmepaType OTHOIICHHE a0CONIOTHBIX BIAXXHOCTEH B JBYX Pa3IMYHBIX
COCTOSIHUSIX UMEET BUJI:

PV (1)

p_PB©

» P

rac p1 U p2 — IJIOTHOCTh BOASAHBIX ITIAPOB B IBYX Pa3JIMYHBIX COCTOAHUAX.



U3 (2) cnemyet, 94TO MepOit aOCOTIOTHON BIAKHOCTH MOKET OBITh BEJTMYMHA MAPIIUATHEHOTO
JaBJICHUST BOJSHBIX MapoB B atMocdepe. [loaToMy OOBIYHO abcoomHol 6AAHCHOCBIO
NPUHATO HA3BIBATh YIPYTOCTh BOJSHOTO Tapa W BBIPAKATh €€ B MIJIIUMETpPaX PTYTHOTO
cronba. B cucteme CU sta BenmunHa u3mepsiercs B [lackansx.

OmnocumenbHoU _81ANCHOCHbI0 HA3bIBACTCS OTHOILICHUE aOCOMIOMHOU BIANCHOCU K
MAKCUMALHOU  AOCONIOMHOU  61AXHCHOCMYU TIPU JTaHHOW TeMIeparype, BBIPAXCHHOE B
nporeHTax. OHa OMPEeNIeTCs BEIPAKCHUEM:

f :P_(lfwmo%, (3)
"
rne P — ympyrocts BomsHBIX mapoB mpu Temmeparype t, P @Y — ynpyrocts mapos,
HACBIMAIONIMX BO3AYyX IPH TOW K€ Temreparype (TeMIeparype Cyxoro TepMOMETpa).
®usnyecku, P unciaeHHo paBHa a0COTIOTHON BIAXKHOCTH BO3AYXa.

OTHOCHUTENBHAS BJIAXKHOCTh XapaKTEPU3yeT CTEIEHb HACBHIIICHUS BO31yXa BOJSHBIM
apoM.

Temneparypy t,, Ipu KOTOpON BOASHOM IIap CTAaHOBUTCS HACBIIICHHBIM, HA3bIBAIOT
moukou pocwl. I1py 0XJIaXKIeHUU BO3yXa 0 TOYKHU pOChl HAUMHAETCS KOHACHCAIUS MapoB:
MOSIBJISIETCS. TYMaH, BBINAAAET poca. Touka poChl XapaKTEPU3YET BJIAXKHOCTb BO3AyXa, TAK
KaK OHa MO3BOJIAECT OMPEACIUTD NMAapIUAIbHOE JABJICHUE BOASHOTO MMapa U OTHOCUTEIbHYIO
BJIaXXHOCTb.

BllaKHOCTh BO3JlyXa H3MepseTcsd ¢ IOMOIIbI0 TurpomeTpoB (rped. U ypog —
BJIQYKHBIN) M IICHXPOMETPOB (VOTPOG — XOJMOoAHBIN). CyIIeCTBYIOT TUCTAHIIMOHHBIE METO/IbI
OIPENICJICHNUS] BJIAXXHOCTH BO3yXa, HCIOJIb3YIOIINE JA3€PHBIE W PATUOMETPUUECKHUE
NpuOOpbl. DTHU METOJbl TMO3BOJISIIOT TPOU3BOJIUTH HM3MEPEHHS ¢ OopTa camolieTa |
METEOPOJIOTUYECKUX CITYTHUKOB 3eMJIM. B AUCTAHIMOHHBIX MCUXPOMETPAX UCIOJIb3YIOTCS
TEPMOMETPHI CONIPOTHUBIICHUS, TEPMHUCTOPBI,  TEPMOMAPHI. B OpenOyprckom
roCy1apCTBEHHOM YHHBepcUTETE B «VIHCTUTYyTE MHMKpPO- M HAHOTEXHOJOTMW» BEAYTCS
HCCIIEAOBAHMUS MO CO3JJaHUI0 OYEHb TOYHOI'O JaT4yMKa BJIAXXHOCTH. JlaTYMK OCHOBaH Ha
onTU4eckux cpoicTBax moisiekys JJHK, crmocoOHBIX mOTIoniaTe BOJASHbBIC MAphl B BO3IyXE.
PaccMmoTpum kitaccuueckre METOAbI ONPEACIICHUS BIAXHOCTH BO3/1yXa.

2 OnpenesieHne OTHOCUTEIBLHOM BJIAKHOCTH € IOMOIIbI0 ICUXPOMETPOB

Ilcuxpomemp As2ycma COCTOUT U3 JIBYX TEPMOMETPOB, MOMEILEHHBIX HA OJHOM ILUTKE.
bamioHyuk OZHOrO M3 TEPMOMETPOB OOBSI3aH OATHCTOM, KOHEI[ KOTOPOTrO TOrpYXKeH B
cTakaH4MK ¢ Bogou. CyXxoil TepMOMETp MOKa3bIBAET KOMHATHYIO TEMIIEPATYPY.

bnaronapsi ucnapeHuto BOAbl ¢ OarTucTa, 00Jierarouero OaJJIOHYMK, TaK HAa3bIBAEMOIO
«BIIQXKHOTO TEPMOMETpay», IMOCIEAHUN TOKa3bIBaeT TeMIleparypy Ooyiee HHU3KYIO, 4YeM
COCEHUM CyXOM TepMOMeTp. UeM MeHblIe BIAXXHOCTb OKPYXKAIOIIEro BO3AyXd, TEM
WHTCHCHBHEE UCIIAPCHHE U TEM HIDKE TIOKa3aHUE BIXXHOTO TepMoMeTpa. OTMETKH IO IBYM
TEPMOMETpaM Jal0T Pa3HOCTh TeMIepaTyp, KOTopasi U XapaKTepU3yeT BIaKHOCTh BO3AyXa.
Jis  omnpeneneHuss OTHOCUTENBHOM BIAXKHOCTH BO3[yXa IOJIB3YIOTCS —TaOauLamMu
MICUXPOMETPUUECKON pazHoCTH. [1o pa3HOCTH MOKa3aHUN CyXOro U BIAXKHOTO TEPMOMETPOB
OTBICKHBAIOT UCKOMOE 3HaueHue f. 3Has OTHOCHTENBHYIO BIIAYKHOCTD, MOYKHO OTPENCIHTh U
abcomoTHyt0. [Ipr U3BECTHON OTHOCUTENHHON BIAXKHOCTH a0COJIIOTHAS BIAXKHOCTh paBHa:



fPO . (4)
100%
3uauenue P (@Y maxonar mo rabnune 3Havennii (mpunoxenue 1).

H

Acnupayuornnwviiit ncuxpomemp Accmana COCTOUT U3 JIByX TEPMOMETPOB, YKPEIUICHHBIX Ha
OJIHOM IIITaTUBE. bajuIOHYMK OJTHOTO U3 TEPMOMETPOB OOBsI3aH 0ATUCTOM, KOHEIl KOTOPOTO
NOTPYKEH B CTAaKaHYMK C BOJOW. B BEpXHEWl 4YacTW WITaTHBA HMMEETCS BEHTUIIATOP,
NPUBOJUMBINA BO BpAIICHUE YACOBBIM MEXAHM3MOM, KOTOPBIM 3aBOAUTCS KIKOYOM, IPHU
yCTaHOBUBLIEMCSI pexxume ucnapeHus. Korga temmeparypa BIaKHOIO TEPMOMETPA TOXKE
yCTaHOBUTCS, puxo/ Termna Qi u3BHe OyaeT paBeH pacxoay Teruia Q, Ha UCapeHue BOAbI
C IOBEPXHOCTH TepmMomeTpa. Toraa no 3akoHy Herorona-Puxmana nmeem:
Q=at-t S, ()

roe (t — t;) — HaOnromaemasl pasHOCTh TEMIIEpaTyp, Si — IMOBEPXHOCTh OaUIOHYHMKA
TepMOMETpa (BIAXKHOTO), & — KOA(P(UIHUEHT MPOTOPIIMOHAIBHOCTH.

CKOpOCTB HCIIapCHUA BOIBI C oxnaxczxa}omeﬁ IIOBCPXHOCTHU BJIA?KHOT'O
TCPMOMCTpa (Macca BOJbI, UCIIAPAOIIAACA B CANHUILY BpeMeHI/I)
52 PH(snam) —P
M~ P ,(6)

amm

rae S; — IUIoUab MCHApSIONIel MOBEPXHOCTH, P — ympyrocth mapoB, HaXOSIIMXCS B
Bo3ayxe, P (“9 _ yhopyrocTh HACBHILEHHBIX IIAPOB MDY TEMIIEPATYPE BIAXKHOIO
TepMoMeTpa, Py, — atMocepHoe nagneHue.
BBost KO3 GUIHEHT MPOOPIUOHATBHOCTH K, MMeeM
k-s, pe=i—p . (1)

P

amm

k. S (sna»c)_
R T

amm

M =

Pacxon OHCPI'MH HA UCIIAPpCHUC!

rae A— ynenabHas TEIIOTa MCIApEHus.
[pupasausas Qi k Q, momyunm:  P=P ™ —A".P__ -t (9)

amm

a.sl P (8n1a#) _P
A* = =t (10)

k-As, P, t-t



3neck A” — MOCTOSHHASA, KOTOPas B 3HAYMUTEILHOW MEPE 3aBUCUT OT CKOPOCTH JBUKEHUS
BO3/yXa M MMO3TOMY JUISI BCSIKOTO IMICUXPOMETPA OTPECIIICTCS OTIEIBHO.

Boipaxkxenue (9) HocUT Ha3BaHUE MCUXPOMETpUYECKON QopMynbl. OOBIYHO BIAKHBIN
TEPMOMETP MOKPHIT OATUCTOM TaK, YTOOBI MOYKHO OBLIIO CUMTATh S1=3;. Torma

A =@ (11)
¥l

B Takom cnydae 3aBucMMOCTh Kod(pdurmenta 4 OT CKOPOCTH OOTEKAHHS BO3TyXOM

pe3epByapoB TEPMOMETPOB IPEICTaBIICHA HA PUCYHKE.
A
0,001300 jy

0,001200
0.001100

0,001000

0,000900
0,000800

1111

0,000700 e

aw
- -

0 1 2 3 4
M/ cex
Pucynok 1 — 3aBUCHMOCTB BETMUMHBI A OT CKOPOCTH MPOXOKICHUS BO3yXa
yepes npudop

CKopocTh BO3YIIHOTO MOTOKA, CO3/JaBaEMOT0 MPY>KUHHBIM aCIUPATOPOM (BEHTHIISITOPOM),
00bIYHO cocTaBiseT (2-2,5) m/c.

IIpn momomm Kiroya 3aBOJAT YaCOBOW MEXAHM3M JI0 Mpeleia W IOCIE YCTaHOBJIEHUS
mpollecca WUCIApEeHUs OTCUMTHIBAIOT TeMmIieparypy Ha oOoux Tepmomerpax (I u ty).
Benuuuner P, 6epyT u3 mcuxomerpuueckux Ttabmui. P, ompenenstor mo OGapoMerpy.
3nauenue A paccuuthiBaercs o popmyne (10). dnst onpenenenus A Benuuuny P cnenyer
B35ITh U3 JJAHHBIX U3MEPEHUI ICUXPOMETPOM ABrycTa.

Acnupayuonnwiii ncuxpomemp Accmana MB-4M

Pabota ncuxpomerpa Accmana MB-4M ocHOBaHa Ha 3aBUCMMOCTH Pa3HOCTH TEMIIEPATYP
CyXOro ¥ CMOYEHHOTO TEPMOMETPOB OT BIAXKHOCTH OKpYysKarouiero Bosayxa. [Icuxpomerp
COCTOUT M3 JABYX OJHMHAKOBBIX PTYTHBIX TEPMOMETPOB, 3aKPEIUIEHHBIX B CIELHAIBHOU
ompaBe, M acHUpalMOHHOW ToNoBKH. OrmpaBa mpeAcTaBiasieT coOol  TpyOKy,
pa3IBaMBAIOIIYIOCS KHU3Y, C 3alIUTHON TUIeHKOUW. K HIDKHEeN pa3IBOCHHON 4acTh TPyOKH C
MOMOUIbI0  TUIACTMACCOBBIX  BTYJIOK MPHUKPEIUIEHbl JBa MarpyOKa, SBISIOLIUXCS
paZualOHHON 3alIUTON pe3epByapoB TEPMOMETPOB. BepxHuili KoHel TpyOKU COETMHEH C
acnupaTopoM. AcnHUpalMOHHas FOJIOBKA COCTOUT U3 3aBOJTHOIO MEXaHM3Ma U BEHTUIISTOPA,
KOTOpBIE 3aKpbIThl KOJIakoM. IIpyxuHa 3aBOJIHOrO MexaHuU3Ma ICHUXpOMeTpa AccMaHa



MB-4M 3aBoautcs kimtouoMm. [lpu BparieHnn BeHTUISTOpa, B IPUOOP BCACHIBAETCS BO3IYX,
KOTOPBI 00TEKAaeT pe3epByaphl TEPMOMETPOB U MPOXOIUT MO BO3TYXOMPOBOTHON TPyOKe K
BEHTWJIATOPY M BBIOpACHIBAETCSl HapyKy 4epe3 Mpope3u B acnupaTopHoi rojoske. Cyxoi
TepMOMEeTp OyAeT MOKa3plBaTh TEMIEpaTypy BO3AyXa, a IIOKa3aHUS CMOYEHHOIO
TepMOMeTpa OydyT MEHbIIE U3-3a OXJAXKICHHUS, BBI3BAHHOIO MCIIAPEHUEM BOJBI C
IOBEpXHOCTH Oartucta obseratoniero OaIoOHUYMK TepMmomMerpa. [lng  ompeneneHus
BJQXHOCTH IO IIOKA3aHUSAM CyXOrO M  BIJIAXHOTO TEPMOMETPOB  HCIOJB3YIOT
ICUXPOMETPUUECKUE TAOIUIIBL.

JUia  ompeneneHuss aOCONIOTHOM BIQXKHOCTH HEOOXOJUMO HCIIONIB30BaTh 3HAYCHHMS
aTMOC(EepHOTO JaBJIEHUs, KOTOPOE U3MepseTcsl 0apOMETPOM.

bapomemp-anepouo

BapomeTp sBasiercss nOpuOOpPOM HENPEPHIBHOTO JCUCTBUS, MPEIHA3HAYECHHBIM TS
OPUEHTUPOBAHHBIX HAOJIOJCHUN B MOMEUICHUSIX 32 U3BMEHEHHUEM aTMOC(EPHOTO JaBJICHUS
B reorpauueckux pailoHax, pacroyiokeHHbIX He Bbiie 300 MeTpoB HajJ ypOBHEM MOPS.
bapomerp mpencraBisger coOoi MeXaHMYECKH CTpENOYHBIM Tpubop, padoTarouuii ot
BO3JICUCTBUSI aTMOC(EPHOrO JaBJIICHUS Ha AHEPOUJHBIM UYYyBCTBUTENIbHBIA 3JeMEHT. B
KOHCTPYKIIUU OapoMmeTpa MpeayCcMOTpeH OUMETAJUTMYECKU (COCTOSIIMM U3 3 METasioB)
CTPEJIOYHBI TEPMOMETP, H3MEPSIONIMI TeMmnepaTypy Bo3ayxa. Jluama3zoH wu3MepeHui
nasieHust ot 695 no 805 mm. pt. ct. (o1 0,927 o 0,1073 MITa).

Jlyist ornipesiesieHus XapakTepa U3MEHEHUS JIaBlIeHUs (PUKCHUPYIONIAsICS 30J0TUCTas CTPENKa
coBMemiaercss (MpuU TMOMOIIM PYYKH, PACHOJIOKEHHOW Ha CTpelike OapomeTrpa) C
MOKa3bIBAOIIEH YEPHOM CTpenkou. JlaHHOE HEHCTBUE CIEAYET BBIMNOJIHATH TOJIBKO C
paspenieHus npenojgaBarTess Wik HHXeHepa 1adoparopuu!

DNeKmpoHHbIIL 0AMYUK 8AAHCHOCIU U MEMNEPAMYPbl

OJIEKTPOHHBIA JAaTUMK BIJIAXKHOCTA M TEMIIEPaTypbl BBINOJHEH Ha OCHOBE IU(PPOBOTro
natunka DHT11. DHTI11 - 3T0 nudpoBoil JaTYMK BIAKHOCTH U TEMIIEPATypPbl, COCTOSIINAN
U3 TEPMHUCTOpPA U EMKOCTHOTO JaTUMKa BIXKHOCTH. Takke gaTduk coaepkuT B cede ALIIT
JUTsl TIpeoOpa3OBaHMs AHAJIOTOBBIX 3HAYCHHM BIIAXKHOCTH M TeMrieparypbl. s paboTsl ¢
natankoM DHT11 ucnonbsyercst Arduino 6ubnuorexa DHT. [{nst Tounoctr onpeneneHus
OTHOCUTEIHLHOM BIAKHOCTU BO3/yXa, MOKa3aHUs MPUOOpa HEOOXOUMO CHUMATh, KOTJa OH
npopaboran He MeHee 10 MuHyT. UTOOBI BBIKIIIOUUTH DJICKTPOHHBIM JATUYMK BIAKHOCTU
JIOCTATOYHO BBITALLIUTH €r0 BUIKY U3 AJIEKTPUUYECKOU CETH.

1 Tlopsaok BbINOJTHEHUSI PadOTHI

Yacrs 1. Onpenenenue OTHOCHUTEIBHOU W a0COTIOTHOMI BJIAXKHOCTH
BO3/yXa C TOMOIIBIO ICUXpOMETpa ABrycTa

Hauepture Tabnuy 1
Tabmuna 1 — 3Ha4eHusl, MOTyYEHHBIE C IOMOIIBIO TICUXpOMETPa ABTyCTa

tcyx, °C tenaoxc, °C  ff, % (cyx) P, Ila D, Ke/m®
P, ,lla




Omnpeznenute TeMIEPaTypy CyXOro lu, U BIAXKHOTO tg, TepMOMeTpa. [lokazanus 3anecure
B Tabnuiy 1. TeMriepaTypy OKpyIJISITE IO LIETbIX YUCEN.

Hcnonb3yss NCUXOMETPUYECKYI0 TaONMuIly, pAacloJIO)KEHHYI0 Ha CTEHJAE, HalauTe
OTHOCHUTEJIbHYIO BIaXXHOCTH f. J[J1s1 9TOr0 paccumraiite pa3HOCTh TEMIIEPATyp BIKHOTO U
CYXOro TepMOMETPOB (o - Leran. [10Ka3aHus 3aHecUTE B TaOIUIYY 1.

Vcnonb3ys IpuIokKeHne A, HaiiiuTe 1aBIeHHe HACBIIEHHBIX apoB Py, @Y

JUISL TEMIIEpaTypbl CyXoro TepmomMetpa. [lokazanus 3anecute B Tabnuiy 1.

Ucnonp3ys hopmyny (4) paccuntaiiTe aOCOMOTHYIO BIAKHOCTh Bo3myxa P, Ila. Tloka3zanus
3aHecuTe B Ta0MIy 1.

PaccuuraiiTe aGCOMIOTHYIO BIQXHOCTh BO3AyXa p B Kr/m°. Jlnsg srtoro u3 ypasHenus (1)
BBIPA3HUTE MJIOTHOCTD:

m_ Pop P2
p:—:— E:—
4 Tcyx Tcyx‘RV

rae Ry =461,5 JIx/(kr-K) — yauBepcanabHasi Ta30Basi MOCTOSIHHAS JIJIs1 BOASHOTO Mapa;
T =t + 273,15 — TemnepaTypa cyxoro TepMomeTpa (B KeJIbBUHAX).

Yacts 2. Omnpenenenne OTHOCUTEJIBHON W abCOIOTHOM BIIQ)KHOCTH
BO3/yXa ¢ MOMOIIbIO nicuxpomerpa Accmana MB-4M

Hauepture Tabnuiy 2

Tabnuua 2 — 3HaueHusl, MOJTyYEHHbIE C MOMOIIbIO IcuxpoMerpa Accmana MB-4M

tcyx, °C tenaxc, f,% |(erasc) P., lla [P, ITa  p, x2/M®
°C P, ,lla

Onpenenure temmnepaTtypy cyxoro tepmomerpa t.,. Ilokaszanus 3anecure B Tabmuimy 2.
TemnepaTypy OKpyTJIIMTE 10 LEIbIX YUCET.

Ilepen BbIONIHEHWEM JaHHOW YacTH JIaOOpaTOpHOM pPabOTHI, YTOYHUTE y WHXKEHEpa
nabopaTopyuy WK TPENojaBaTelisi, TOTOBA JU YCTAHOBKAa K MPOBEACHUIO JTAOOPATOPHBIX
uccnenoBannii. Korma mabopatopHasi ycTaHOBKa rotoBa K paboTe, 3aBEIUTE MPYKUHHBINA
MEXaHHM3M BEHTWISTOpA C MOMOIIBIO Kitoua (moyTu Ao npeaena). OxugaiTte oCTaHOBKU
BEHTWJIATOPA.

Korma BEHTWISITOp OCTAHOBWIICS, ONPENEIIUTE TEMIEPATYPY BIAXKHOTO TEPMOMETPA e
[Tokxazanue 3anecute B Tabnuiy 2. TemnepaTypy OKpyIJITE 0 1ENIbIX YHCEI.

Ucnions3ys rpaduk U3  [PWIOKEHUA b, ompenenure BEIMYMHY  OTHOCHUTEIBHOU
BIIQXXHOCTH Bo3ayxa. [lokazanue 3anecute B TabauILy 2.

OrnpenenuTte BeTUYUHY aTMOC(EPHOTrO JABJICHHUS B MacKalsaX, UCMOJb3ysl O6apomerp (760
MM. pT. cT. = 101 325 I1a).

Hcnone3yss npunoxenue 1, HalWIWTE NaBICHUE HACBHIIIEHHBIX IMAPOB I TEMIEPATYPbI
BIIAKHOTO Py, ¢ tepmomerpa. [Tokazanus 3aHecuTe B TAOIMILY 2.
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[Ipeobpazys ¢opmynst (9) u (11), momyuum dopmyrny s aOCONIOTHON BIAKHOCTH
BO3/yXa B aCKaJIsX:

P = PH(SHGM) - A ' PGmM tCyX - tSﬂG}*( ) (13)
B nmannoi naGoparopHoii pabote Ko>(pduuneHT A IpUHUMAeT 3HaYeHHE paBHOE 6,62-10%
°C. Ilokazanue 3aHecuTe B TaOIUITY 2.
PaccunTaiite aGCOMIOTHYIO BIaKHOCTh BO3AyXa p B Kr/M° ¢ momomisio (Gopmyast (12).

ITokazanue 3aHecuTe B TAOIHILY 2.

Yacte 3. OnpeneneHre OTHOCUTENBHOW BIIAKHOCTH BO3[yXa C IMOMOIIBIO 3JEKTPOHHOIO
JaTYUKA BIAKHOCTH

BxutrounTe 351€KTpOHHBIN TATYHUK BJIAXKHOCTH.

Onpenennre 3Ha4EHUE OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

J171st paGoTBI € AIEKTPOHHBIM JATYMKOM BIKHOCTH HEOOXOJAMMO BKIIOUYUTH BUJIKY JaTUMKA
B JJIGKTpUUYECKYIO ceTb. Ha skpane mgucruiest BbICBeTSTCS JBa coobOuieHus. [IpuBenem
puMep COOOIIECHUH:

Temperature: 28 C — 03HauaeT, 4ToO TEMIlepaTypa B moMenieHuu cocrasisieT 28 °C;
Humidity: 18% — o3HauaeT, 4YTO OTHOCUTEIbHAS BIAQKHOCTH B TIOMEIICHUU COCTaBIseT 18
%.

BrixmrounTe BHCKTpOHHBIﬁ JaTYUK BJIA’KHOCTH.

Yacts 4. CpaBHUTEIBHBIN aHAW3 BEJIMYMH OTHOCUTEIBHOM M aOCONIOTHOM BIIaKHOCTH
BO3JlyXa

JInss  CpaBHUTENBHOrO aHaldu3a 3HAYEHWM OTHOCUTEIBHOW BIAXKHOCTH  BO3/yXa,
MOJTYYCHHBIX C MIOMOIIBIO Pa3HBIX MPHOOPOB, HEOOXOIUMO HAHECTH MOTYUCHHBIC 3HAUCHUS
Ha YHCIOBYIO OCb C YYETOM JOBEPUTEIHLHOTO HHTEpBasa. [[Is Tpex HCMIONIb3yeMBbIX
MpUOOPOB U3BECTHHI 3HAUCHHSI A0COJIOTHOMN OMMOKH OTHOCUTEIHHOM BIAKHOCTH BO3IyXa,
MOJIy9aeMoOM B pe3yJbTaTe dKCIepuMeHTOB. OHU COCTaBIISIOT:

st ncuxpomempa Aecycma Af = 7%
TUTSL acnupayuoHHo2o ncuxpomempa Accmarna Af = 6%
TUTSL 271eKmpoHH020 oamuuka enadxchocmu Af = 5%

PesynbpTupyroniee 3Hauy€HHWE OTHOCHUTENIBHOW  BIIQXKHOCTH  BO3[dyXa IIOJIYyYMM Ha
MEPECECUCHHUH JIOBEPUTEIIbHBIX UHTEPBAJIOB ISl TPEX NPUOOPOB.

B ciydae eciin JoBEpUTENBHBIE HHTEPBAJIBI HE NIEPECEKAIOTCS, PE3YIBTUPYIOIIEE 3HAUCHUE
OTHOCUTEJIBHOM BJIAKHOCTH BO3AyXa HaXOIUM KakK cpefHee apu(pMeTHYecKoe MOoKa3zaHuu
OT TpeX MpUOOPOB.

PesynbTupytoniee 3HaueHHWE aOCOJMIOTHOM BIAXHOCTHM BO3JyXa HAWTU Kak CpeaHee
apupMeTHIecKoe IS 3HAYEHUH, MOJyYCHHBIX C TOMOIINBIO TICUXpoMeTpa ABrycra M
aCIUpPAaLMOHHOIO IIcuxpoMerpa AccMmaHa.

Ipumep:



Ilycte, B pe3ynpTare HU3MEPEHUM OTHOCHUTEIBHOW BJIAXXHOCTH BO3AYyXa, IICUXPOMETP
Agrycra onpenenui ero paBHbIM f = 35%, acniuparmonnsiii ncuxpomerp Accmana f = 31%,
a DIIEKTPOHHBIN naTuuk BraxkHoctH f = 29 %. Hanecem 3Tu 3HaYCHHUS HA YUCIOBYIO OCh C
y4eTOM BEJIMYMHBI a0COFOTHOM OLMIHOKH (PUCYHOK 2):

f{L Y LY —

9" 7 31 35 £ %

Pucynok 2 — CpaBHUTEIBHBIN aHAIN3 BEIUYNH OTHOCUTEIHHON BIAKHOCTH BO3yXa
M3 mojayd4eHHOro pHCYHKa BHIHO, YTO 3HAYE€HHE OTHOCHUTEIBHON BIIAXXHOCTH BO3IyXa
cocrasisieT f = 31+3%.

Yacte 5*. OnpeneneHne 3Ha4€HUs TOYKU POCHI B IOMEILICHUU

Hcrmonp3yss BEMWYMHY OTHOCUTEIHHOW BIIAKHOCTH BO3JIyXa, MOJYYCHHYIO B 4YacTH 4,
ONpENeIUTe TOYKY POChl B TMOMEIIeHUU. JJis 3TOro BOCHOJIB3yHTECh TaOnulleld B
MPWIOKEHUU B, TIpu 3TOM HCIONB3YyHTE CpeaHEee 3HAUYCHWE OTHOCUTEIHHOW BIAKHOCTH
Bo3Ayxa (OKpyrJisisi B OOJIBIIYIO CTOPOHY) M TOKa3aHUE TEPMOMETPAa B IJICKTPOHHOM
JaTYUKE BIAKHOCTH.

3anuimTe BBIBOJI IO BCel Ja00opaTopHOit padoTe.
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B cayuae IMCTAHIIMOHHOTO OOYYEeHUS HEoOXOaMMO BBITIOJIHUTH
BHUPTYAITBHYIO JJA0OPATOPHYIO PA0OTYy.

Bupmyanvuoui I[lcuxpomemp Aseycma

JUist  BBIMONHEHWS  JIabopaTopHOW  pabOThl  mepedauTe Ha  JaHHBIA  CallT:
http://mediadidaktika.ru/mod/page/view.php?id=1144

[lepen BaMu pacroyioxkeH CTEHJ, KOTOPbI COCTOUT M3 JBYX TEPMOMETPOB (CyXOro u
BJIQYKHOTO), MyJIbTa YIPABICHUS U IICUXPOMETPUUECKOM TaOIHIIbI (PUCYHOK 3).

Cyxoit TEpMOMETP | | BAOXHbBI TEpMOMETP HabnogeHue 32 oxnaxgeHuem Boabl
=23 %C =21 °C npu ee ucnapeHuu u onpegeneHue
BNa)XHOCTU BO3gyXa

C 2%c
= 100 100 — ParmocTs cyxoro m o TepmomeTpa, °C
=90 03 slajalsfals[e]vle]s
R 20 30 OTHOCHTEILHAR WEEHOCTE, %0
= 2 100 92 | 80 | 71 | 61 | 52 | 44 | 36 |27 ] 20
=10 70— 100 | 90 | 81 | 71 | 62 | 54 | 45 | 37 |30 22
= 60 60— 100 | 90 | 81 | 72 | 64 | 55 | 47 | 39 | 32 | 24
= z 100 | 91 | 82 | 73 | 65 | S6 | 49 | 41 | 34 | 27
= 50 50— 100 | 91 | 82 | 74 | 65 | 58 | S0 | 43 | 35 | 29
| B PN 10| 91 | 83 | 74 | 66 | o | =1 | 4 |37 3
= E 100 91 | 83 | 75 | 67 | 60 | 52 | 46 | 39 | 32
= 30 30— 100 | 92 | 83 | 76 | 68 | 61 | 54 | 47 | 40 | 34
= 20 ' 100 92 | 54 | 76 | 69 | 61 | 55 | 48 | 42 | 36
= —— 100 | 92 | 84 | 77 | 69 | 62 | 56 | 49 | 43 | 37
E 10 ® 100 92 | 84 | 77 | 70 | 63 | 57 | 50 | 44 | 38
= o Ealr— 100 | 92 | 85 | 78 | 71 | 64 | 58 | 51 | 46 | 40
= N ) 100 93 | 85 | 78 | 71 | 64 | 58 | 2 | 47 | @1
= : i 100 93 | 85 | 78 | 72 | 65 | 59 | 53 | 48 | 42
= F 100 | 93 | 86 | 79 | 72 65 | 59 | =4 | 49| 43
L4 100 | 93 | 86 | 79 | 73 | 66 | 60 | 55 | s0 | 44
/) ==

d »
r ° 0 Q MCHXPOMETPMIECKTR

rabavuc
2 et MYCK  nay3a c6poc

Pucynox 3 — Crenn BUpTyasibHON 1a00paTOPHOM pabOThI
Jlns  akTUBaMM TaOJUIBI  YCTAHOBUTE TajOuKy B MTYHKTE
«IIcuxpomeTpuyeckas TabIUIAY.

Xoo pabomuwi
. HauepTtute Tabnuiry
Tabnuna 3 — 3HaueHus, MOTYyUYCHHBIE C IOMOIIBIO TICUXpOMETpa ABTycTa

tcyx, °C tenaorc, °C  ff, % (cyx) P, /1a D, K2/M°
P, , 1la

CHuMMHTE NTOKA3aHUA C CyXOTro TEpMOMETpa i)y

. B nynere ynpasnenust Haxxmute kHONKY «Ilyck». OOpaTuTe BHUMaHue, YTO TEMIlepaTypa
Ha BJIAJKHOM TEPMOMETPE Hayaja najaath!

. Korga Temmepatypa Ha BIaXKHOM TEpPMOMETPE NEPECTAHET HU3MEHSITHCS — CHHUMMTE
MOKa3aHUE YCTAHOBMBIIEHCS TeMIEpaTypbl tg,. 3HAYEHHE, MOJIYYEHHOE Ha IyJIbTE
YIIPaBJICHUE HE YUYUTHIBATD.


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

N

Hcnonmb3yst NCUXpOMETPUYECKYIO — TaONWIy, HaWAWTE  OTHOCHUTEIBHYIO BJIQKHOCTb
Bo3ayXa f.

Paccunraiite aOCOMIOTHYIO BIIQXXHOCTh BO3AyXa, HCIONB3Ys (opmyny (4). Hcnomas3ys
IpUJIOKEHUE |, HAliIUTe NaBICHNE HACBHIIEHHBIX TapoB Py, @

VIS TEMIIEPATYPhI CYXOro TEPMOMETPA.

KoHTpoJibHbIE BOIPOCHI

UYro Ha3biBaeTcd a0COJIIOTHOW M OTHOCUTEIBHOM BIAXKHOCTBIO? YKa3aTh €AUHUIBI UX
U3MEPEHUN.

YTo Ha3bIBAETCS HACBIIEHHBIM ITAPOM, TOYKOH POCHI?

Yro nmpenctaBisioT co00il Takue NpUOOpbI, KaK MCUXPOMETP ABIyCTa, aclUpalydOHHBIN
ncuxpomMerp AccmaHna, 6apomerp.

Kak BBIUMCINTH OTHOCHUTENIbHYIO U aOCOJIIOTHYIO BJIQXXHOCTh BO3AyXa C IIOMOUIBIO
ncuxpomerpa ABrycra?



[Tpunoxenue A
(cipaBOYHOE)

eJIEHUE HachIIeHHOro mapa sojasl ot 15 °C no 35 °C
p

t °C P,, xlla
15 1,7056
16 1,8185
17 1,9380
18 2,0644
19 2,1978
20 2,3388
21 2,4877
22 2,6447
23 2,8104
24 2,9850
25 3,1690
26 3,3629
27 3,5670
28 3,7818
29 4,0078
30 4,2455
31 4,4953
32 4,7578
33 5,0335
34 5,3229
35 5,6267




IIpunoxenue b

OnpeneneHrue  OTHOCUTENIBHOM  BJIQKHOCTH IO  MCUXPOMETPUYECKOMY  TIpaduky

IIPOU3BOAUTCA B CIICAYIOIICM ITOPAOKE:
1. mo BCPTUKAJIBHBIM JIMHHUAM OTMCYAIOTCS ITOKA3aHUA CYyXO0I'0 TCPMOMCTPaA,

2.

110 HAKJIOHHBIM JIMHUAM OTMCYAIOTCA ITOKA3aHWA BJIAXKHOTO TCPMOMCETPA,

3. Ha MNCPCCCUYCHUN IOTUX JINHUHA I[MOJYy4Yar0oT 3HAYCHUA OTHOCHUTCIIbBHOMW BJIAJKHOCTH,

BBIPAKEHHBIE B IPOLIEHTAX (TOJTYyUYEHHbIE 3HAYEHUS! OKPYIJISITH B MEHBIITYIO CTOPOHY).

o (-]
23 22 21°20°19 18 12 16 15%14 13 12 14410°g & 7 & 5°

TR

==

L TR TR

TEHHEHITHI TR TR

NI

LT TR TR ERARRN

LN TR TIETTR TR

DTN

LT N TR TR TR

ATELL L TR TR TR R

I T TR TR
SUN %%zﬁjﬁz/@%%%%%

A TR TR TER TR RRTTRTR R

7 "”/F‘/'I_/
7 4l B

AR L TR TR TR TR RO

ST
SEINISN TR THERZHN TS| TSN T SR

N L THLL TR TR TR TN .
T T R T T TR L hh T Ty
LSRN N TR AR Y N
TR TR TR T T TR TR N
TS
BENE SRR ML N LR TS AR N IRURURNY

ANEENA SRS A NN RN RN R Y

SRS R RN NS
N

X (-] e
4039 58 37 36 35°34 33 32 31°30°29 28 27 26 25°24

yARBYIFIW 1 W4

PR NI BRI RN

NI TR IR TR S TSN




[Ipunoxenue B
(cipaBO4HOE)
Tabnuna 11 onpeeeHusi TOUYKH POChI

BJIA’KHOC

Th 40% 45% [50% [55% [60% [65% (/0% [/5% B0% B5% 90% [95%

%

TeMIepar

ypa

°C

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

14,04 11,8410,83
-4 -14,4 -13,1 - - -9,89 8,99 |-8,11 |-7,34 |-6,62 -5,89 -5,24 -4,6
11,9310,84

-3 - - - -9,91 -8,95 7,99 |-7,16 |-6,37 |-5,62 -4,9 4,24 -3,6
13,42/12,16/10,98

-2 - - - -8,98 -7,95 7,04 -6,21 |-5,4 |-4,62 -3,9 |-3,34-2,6
12,58(11,22(10,04

-1 - - -9,1 7,98 7,0 +6,09}-5,21|-4,43 |-3,66 |-2,94 -2,34 -1,6
11,61110,28

0 - -9,34 8,16 |-7,05 6,06 |-5,14 |-4,26 |-3,46 -2,7 1,96 1,34 |-0,62
10,65

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 -1,75-0,87-0,0110,87 1,72 25 3,26

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

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

/ -5,01 -3,64 -2,39 -1,25-0,21 0,87 1,9 2,85 3,77 4,66 547 6,25

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

9 -3,41 -2,02 -0,7810,46 1,66 2,77 3,82 4,81 5,74 16,62 [7,45 8,24

10 -2,62-1,22008 1,39 26 3,72 4,78 5,77 [7,71 |76 8,44 9,23

11 -1,83 -0,4210,98 1,32 3,54 4,68 5,74 6,74 [7,68 8,58 9,43 10,23

12 -1,04 1044 19 3,25 4,48 5,63 6,7 |/,71 8,65 9,56 [10,42]11,22

13 -0,25 1,35 2,82 4,18 5,42 6,58 [7,66 8,68 9,62 [10,54]11,4112,21

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

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

16 2,41 408 56 16,97 8,24 9,43 [10,54/11,57]12,56/13,4814,36/15,2

17 3,31 499 652 79 9,18 10,37115 [12,54/13,53/14,4615,36(16,19

18 42 B9 [7,44 8,83 10,12]11,32]12,46(13,5114,5 |15,44]16,34(17,19

19 5,09 6,81 8,36 9,76 [11,06[12,2713,42(14,48/15,47/16,42]17,3218,19

20 6,0 [7,72 9,28 10,6912,0 [13,22(14,38/15,44/16,44]17,4 18,3219,18

21 6,9 8,62 10,2 11,6212,9414,1715,3316,4 |17,41]18,38]19,3 20,18

22 7,69 9,52 11,12112,5613,88/15,12(16,28/17,37/18,38/19,36120,3 21,6

23 8,68 [10,43(12,0313,48(14,82(16,0717,23]18,34/19,38/20,34]21,28122,15




24 9,57 [11,34[12,94]14,41]15,76[17,02[18,19[19,3 [20,35[21,32[22,26[23,15
25 10,46[12,75[13,86(15,34/16,7 [17,97[19,15[20,26[21,32[22,3 [23,24[24,14
26 11,35[13,15[14,78[16,27/17,64/18,95[20,11]21,22[22,29 23,28 [24,2225,14
07 12,24/14,0515,7 [17,19118,5719,8721,06[22,18[23,2624,26[25,22[26,13
28 13,13[14,95/16,61[18,11119,5 [20,81[22,01[23,14[24,23[25,24[26,2 27,12
29 14,02[15,86/17,52[19,04[20,44[21,75[22,96[24,11[25,2 26,22[27,2 28,12
30 14,92[16,77/18,44[19,9721,38[22,69[23,92[25,08[26,17127,2 [28,18[29,11
31 15,82[17,68[19,36/20,9 [22,32[23,64[24,88[26,04[27,14[28,08[29,16130,1
32 16,71/18,58[20,2721,83123,26[24,59[25,83[27,0 [28,11[29,16/30,16/31,19
33 17,6 [19,48[21,18[22,76[24,2 [25,54[26,78/27,97/29,08/30,14/31,14/32,19
34 18,49[20,38[22,1 [23,68[25,14[26,49[27,7428,94/30,05/31,1232,12/33,08
35 19,38121,28[23,02[24,6 [26,0827,64[28,7 [29,91[31,02/32,1 [33,12/34,08
Braxuoc 40% 45% (50% [55% 60% 65% [70% [75% [80% [85% [90% 95%
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Kontponmupyemsie xommnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; II.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— Omnenka «5» CTaBUTHCA, €CIIM YYAIIUNUCS BBITIOJIHIET paboTy B MOJHOM OO0BEME C
COOJIIOJICHNEM  HEOOXOJMMOW  TMOCJENIOBATEILHOCTH  MPOBEJCHUS  OMBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHAJIBHO  MOHTHPYET  HEOOXOAUMBIE
00Opy/IOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKMMAaxX, 00ECIEUMBAIOIINX
MOJIyYCHUE TPaBUJIBHBIX PE3YJbTATOB U BBIBOJIOB; COOJIOMAET TPEOOBAHUS IMPaBUI
0e30macHOCTH TPyJda; B OTUETE MPaBUJIBHO M AaKKypaTHO BBIMOJHSET BCE 3aIlCH,
TaONHIIBI, PUCYHKH, YEPTEKH, TpadUKH, BHIYUCICHHS; TIPABIJILHO BBITIONHSIET aHATU3
IIOIPEITHOCTEN.
— OueHka «4» CTaBUTCS, €CIU BBITIOJHEHBI TPEOOBaHMS K OIEHKH «5», HO ObUIM
JOMYIIeHBl JBa-TPU HeJoueTa, He Oojiee OaHOM HerpyOod OIMMOKU UM OJIHOTO
HEeJl0YeTa.
— Onenka «3» craBuTCs, ecid paboTa BBHINOJHEHA HE MOJHOCTHIO, HO 00BbEM
BBITIOJTHCHHOM YacTH TAaKOB, IMO3BOJIIET TIONYYWUTh TMPABUJIIbHBIC pE3yJIbTaThl H
BBIBO/JIbI: €CITU B XO/I€ MTPOBEICHUS OIbITa U U3MEPEHHUM ObLITU TOMYIIEHBI OIINOKH.
— OueHka «2» CTaBUTCS, €ciIM paboTa BBINOJHEHA HE TMOJHOCTBIO M 00BeM
BBIMIOJTHEHHOM dYacTh paboOT HE MO3BOJIAT CHAENaTh MPaBWIBHBIX BBIBOJOB: €CIH,
OTIBITHI, U3MEPEHHSI, BEIYUCIICHUS, HAOIIOICHUS TPON3BOMIINCH HETIPABIIIBHO.
JlabopaTtopHbIie padoThI



JlabopaTtopHast paGora Ne 3
OmnpenesieHue NOBEPXHOCTHOIO HATSIKEHHS KUAKOCTH.

Henanb 3aHATHSI: HAy4YUTHCS ONPENENATh MOBEPXHOCTHOE HATSKEHUE BOJIbI
METOJ/IOM OTPbIBA PAMKHU.

Ilepen HauyajioM 3aHATHS HeOOXO0AMMO 3HATh: omnpeneieHue u GopMmymy
MOBEPXHOCTHOTO HATSHKEHUS BOJIBI METOJIOM OTPBIBA PAMKH.

Ilocne 3aHATHA  HeOOXO0AMMO  YMeThb:  ONpEACNITh  KOA(DPUIMEHT
MOBEPXHOCTHOTO HATSHXKEHUS C  HCIOJNb30BaHHEM (POPMYJIBI  MOBEPXHOCTHOTO
HATSKCHMUS.

Oo6opynoBanme: komnerotep, MIHTEpHET, MHCTPYKIIMOHHAS KapTa.

Copep:xkanue u Teopusi.

Y  BCSIKOM KMAKOCTH —  CYUIECTBOBAHME CBOOOJHOHM  IOBEPXHOCTH.
MornekynsgpHoe [aBl€HUE HANPABIEHO BHYTPh JKUAKOCTH, MEPHEHAUKYISIPHO K
CBOOOJTHOM IMOBEPXHOCTH.

Cunbl OBEPXHOCTHOTO HATSKEHUS B JIHOOON TOUKE IMOBEPXHOCTU HAIPABIICHBI
[0 KacaTeJbHOM K HEH M IO HOpMalIM K JItoOOMY 3JIEMEHTY JIMHUHU, MBICIEHHO
IIPOBEJCHHON Ha MOBEPXHOCTH KUIKOCTH.

Koap¢uimeHT NOBEpXHOCTHOIO  HATSKEHHS]  UYHCICHHO pPaBEH  CUJIE
NOBEPXHOCTHOIO  HATSDKEHHUS, JEHUCTBYIOIEW Ha €IUMHULY JJIUHBl JIMHUH,

F

paszensoneil IoBepXHocTh Ha yacTu: ~ Z (1)

B cucreme CU kordpuireHT moBepXHOCTHOTO HATSXKEHUS « n3Mepsercs B H/m.

Kosd¢uimeHT noBepXHOCTHOTO HATSKEHUS 3aBUCUT OT MPUPOJBI JKUIKOCTH. A
3aBHCHUT TaK)X€ OT TOro, Kakas cpelJa HaxOAMTCA HaJ CBOOOAHOM MOBEPXHOCTBHIO
xuakoctd. CrencTBUeM CHIIbI TTOBEPXHOCTHOTO HATSKEHMs, JEHCTBYIOIIEW Ha
€IMHHULY IUJIOLAJAN TOBEPXHOCTHOTO CJOfA, SBJSETCS MOJIEKYJISIPHOE JlaBlICHHE.
KoadduimeHT nOBEepXHOCTHOTO HATSHKEHUS MOYKHO OMPENCNIUTh MyTeM H3MEpEeHHs
CHJIBI, KOTOPYIO HYKHO MPHJIOKHUTH MEPICHANKYISIPHO K TTOBEPXHOCTH KUIKOCTH IS
OTPBIBA PA3TUYHBIX TBEPABIX TENl OT 3TOM MoBepxHOCTU. Ecnu cua, neicTByromas Ha
TEJO, paBHA MO BETMYMHE CUJIC TTIOBEPXHOCTHOTO HATSKEHUS, TO TEJIO OTOPBETCSI.

Omgnum u3 cnoco0oB u3MepeHus: Kodp( UIMEHTa G SBISETCA METOJA OTpbhIBA
koJblia. KoJsblio, M3roToBjI€HHOE U3 MaTepHalia, XOpOoLIo CMaulBaEMOr0 KUIKOCTbIO,
OPUBOJUTCS B CONPUKOCHOBEHHE C €€ IMOBEPXHOCThIO. PaccMOTpuM KOJIBLIO C
BHCITHUM JuameTpoMm (i M BHYTpeHHHM auamerpoMm O, , Kacaroieecs MOBEPXHOCTH
s)kunkoctu. TonmuHaa Koabna b .

HpI/I MNOAHATHUN KOJIbIIa C IMOBCPXHOCTH IIPOHUCXOAUT PaA3pbIB IMOBCPXHOCTH
KUIKOCTH I10 KPpOMKaM KOJIbLIA. ]_—[J'II/IHa I'paHUObI IIEPEA OTPLIBOM KOJIbLA, I10 KOTOpOP’I
IMPOUCXOAUT pa3pbiB IOBEPXHOCTHU, COCTABIIACT



L=nld + d) =ald +(d - B)=2n(d - B =2x(d, + B 2)
W3meputs cuiny F, He0OX0AMMYIO 1715 OTPhIBA KOJIbIIa, MOXHO 10 GopMyIe: — - -
),
TJIe Ax — CpeHee YJIMHEHUE MPYKUHBI B MOMEHT OTPBIBA KOJIbIIA.

[lpuHnunuanbHass cxema YCTaHOBKUA JMJiA  ompeneneHuss KodgpduineHTta
MOBEPXHOCTHOTO HATsHKEHUSI M300pakeHa Ha puc. 1.

Puc. 1. Cxema ycTaHOBKH

K npyxuHe noaBemmBaeTcsi METANIMUECKOE KOJIbIO. [lepes HauaioM KaJ10ro
OMbITA KOJBIO MPOTUPAIOT U MPOCYIINBAIOT. BpanieHnemM BUHTa OITyCKAaeM KOJIBLIO J10
COMPUKOCHOBEHHUS C TIOBEPXHOCTBIO JKUIKOCTH, MPHU STOM HYXHO CJIEAUTH, YTOOBI

KHUAKOCTHU HE KacaJiCia
|/ @ rew x'g ellBF x'p o x’/ elbre x‘?_mi 1'@ More x NG x'g e st 8 M xYD Croe st onep X%CTOHHK I[JI}I
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BIIMCAHHBIA B KOJIBIIO.
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BUPTYAJIbHOM
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Macno
TENNoeMKoCTH
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[Tocepenune,
HAXOAWTCS IaHEdb «IapaMeTpbl MPYKUHBI W KOJbla». Ha Hel MOXHO MEHSTb
KO3 GHUIUEHT KECTKOCTH NPY KHHBI, THAMETpP KOJIbLIA U TOJIIUHY Kojblla. HaBens Ha
KOJIBIIO M YACPKHUBAs MPABYIO0 KHOIKY MBIIIA MOKHO IPUBECTH B JIBHYKECHUS KOJIBIIA.
Jlyis Toro, 4TO0 MPHHTH B UCXOAHOE IOJIOKCHHS HEOOXOJMMO Ha)kaTh Ha KHOIIKY
«copocy. Hcrmonb3ys MpeicTaBieHHYI0 YCTaHOBKY, TOCTUTACTCS II€Tb MTOCTABIICHHON
n1abopaTopHOI pabOTHI.

I1nan BbINOJHEHHS PadOTHI
1. TIlepetimute 1o  cchbuike https://www.youtube.com/watch?v=9pcaBm21Jf8 u
MPOCMOTPUTE  BHUACOYPOK KOTOPBIM TOSCHUT, KakuM oO0pa3oM IPOBOJAMUTCS
nabopatopHas padoTa B peasIbHbIX YCIOBUSX.




2. Ilepeiinute o cebuike http://mediadidaktika.ru/mod/page/view.php?id=346
1 BBITIOJIHSINTE MOCJICIOBATEIILHOCTD JICUCTBUIM, ONTMCAHHBIX HIDKE.

3ananue. Onpeoenenue n0BEPXHOCMHO20 HAMANCEHUA 800bl, MAC/1A, KEPOCUHA.

1. 3anmycTuTh BUPTYJIbHBIA CTEH]T

2. BriOpaTh uccienyemMyro sXKUIKOCTh U3 TPEX BO3MOXKHBIX: BOJA, MAaCII0, KEPOCHH.

3. YCTaHOBUTH MapaMmeTpbl KOJblla W MPYXKHHBI: JKECTKOCTb K, BHYTpPCHHUM
nuametp di, TonmuHy Kojblia h (su160p dannvix senuuun na saute ycmompenue)

4. OnpenenuTs IJIUHY TPAHUIBI pa3pbiBa M0 OJTHOMY U3 PaBEHCTB B opmyiie (2)

5. IlpuBecTu KOMBIIO B COMPUKOCHOBEHHUE C KUIKOCTHIO AX = 0.

6. MeyieHHO MOJAHMMATh KOJIBbLIO, NpHIaBas MpUpalleHUue CKaThio Npyx uHbl AX 0.
3apukcupoBaTh MOKa3aHUE AX B MOMEHT OTPbIBA KOJIbIIA.

7. HaxxaTp kHOTIKY «cOpocy. [Iponenats onbiT 3—5 pas.

8. PaccunTaTh CpelHIOI CHITy YNPYTOCTH, KOTOpas B MOMEHT OTphIBa KOJIbIa paBHA
CHUJIE MIOBEPXHOCTHOTO HaTsKeHUs 1o Gpopmyiie (3)

9. Paccuunraiite K02 OUIIMEHT MOBEPXHOCTHOTO HATsDKEHUS 110 opmyie (1).

10. Pe3ynbTaThl U3MEpEeHUIi 3aHECUTE B TAONIUILY (pacuemsl Huxice 3aNUCAHbL O0NHCHDYI
00513amesbHO).

11. PaccunTaTh NOrpemIHOCTh U3MEPEHUHN.

No K, dy, |dy, | h,| &% | &5, | L, F, o o, | AC e
o/ | FROCTE v (M [ mm (M M H |HMmMm|HM|HMm |%
1
2
3

12. CpopmynupoBaTh BHIBOIBI.

KoHTpoJibHBIE BONIPOCHI

1. B kakyio CTOpOHY IE€UCTBYET CHJIa MOBEPXHOCTHOTO HATSXKEHUS?

2. OOBSCHUTH SIBJICHUE TOBEPXHOCTHOTO HATsDKeHHS. YTO Ha3bIBaeTCs
K02 PULIMEHTOM OBEPXHOCTHOTO HATSKEHUS?

3. Kakue KOCBCHHBIC METO/IbI OnpeAeICHUs kod(ppunreHTa
MOBEPXHOCTHOTO HATsHKeHUS Bl 3HaeTe, uX CyTh?

4. OOBSICHUTE MOJHITHE U OMyCKAHKE XKUAKOCTEH B KAMWJIISIPHBIX TPyOKax,
MOYHO JIU OTIPEJETUTh « , UCTI0JIb3Ys KaWUIIpHbIC TPYOKH U Kak?

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

Kpurepuu onenku:

- OHCHKa «S5» CTaBUTHCA, €CIIN yanHﬁCH BBITIIOJIHACT pa60Ty B IOJHOM OOBEME C
CO6J'IIO,Z[€HI/IGM H€O6XO,Z[I/IMOI‘/’I MIOCJICA0BATCIIBHOCTH ITPOBCACHUA OIIBITOB )41
HSMGPCHHﬁ; CaMOCTOSITEJIbHOM PaldlrOHAJIBHO MOHTHUPYET H€O6XO,Z[I/IMI>IC
060py,Z[OBaHI/I€; BCC OIIBITBI ITPOBOAWUT B YCIOBUAX M PEKHUMAX, O6€CH€‘{I/IB3IOHII/IX



MOJIyYCHUE TPABUIIBLHBIX PE3YJIbTATOB W BBIBOJOB; COOJIOMAET TPEOOBAHUS TMPABUI
0€30MacHOCTU TPyJa; B OTUETE MPABUIBLHO M AKKypaTHO BBIMIOJHSIET BCE 3alluCH,
TaOJUIIbI, PUCYHKH, YEPTEKHU, TpadUKH, BHIYUCICHUS; TPABUIHLHO BBITIOJIHSIET aHATU3
MOTPEIIHOCTEM.

— Onenka «4» CTaBUTCA, €CJIM BBINOJIHEHBI TPEOOBAHUS K OLEHKH «5», HO ObLIU
JOMYIIEHbl JBa-TpPU HeJouera, He Oojee OJHOM Herpyool OmHOKH U OJIHOTO
HEJI0YETA.

— Omnenka «3» cTaBuTCs, ecid paboTa BBHINOJHEHA HE MOJHOCTHIO, HO 00bEM
BBINIOJIHECHHOM YaCTH TaKOB, IO3BOJIAET IOJIYYHUTh IPABUJIBHBIE PE3YJIbTAThl M
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OIBITA U U3MEPEHHUM ObLTH JOMYIIEHBI OITHOKH.

— Omenka «2» CTaBUTCS, €CAW paboTa BHINOJHEHA HE TMOJTHOCTBIO W 00BEeM
BBITIOJTHEHHON YacTh pabOT HE TMO3BOJIAT CHAENaTh MPaBUIBHBIX BBIBOJOB: €CIIH,
OTBITHI, U3BMEPEHUS, BHIYUCIICHHUS, HAOIIOICHUS TPOU3BOIUIIMCH HEPABUIILHO.

KounrpouabHasi padora Ne 2
IHo pa3neny «MoJieky/JisipHast GU3HKA U OCHOBBI TEPMOJIMHAMUKH

1 BapuanT

1. I'a3 B konmmyectBe 1000 moneii npu naBinenuun 1 MIla umeer temneparypy 100° C.
Haiitn o6bem raza.

2. Ilpu xakoil TemnepaType CpeHssi KHHETUYECKasi SHEPTUsl MOCTYIATEIbHOTO
JIBMKCHHSI MOJIEKYJ Ta3a paBHa 12,42-10-21 JTx.

3.Uemy paBHa BHYTPEHHSISI SHEPTUS 5 MOJIb OJTHOATOMHOTO rasa rpu temmeparype 27°
C?

4. I'azy nepenano konuuectBo TermioTel 300 [k, ero BHyTpEeHHSsI SJHEPTUs
yBenuuuiack Ha 200 [x. Yemy, paBHa paboTa, COBEpIlIEHHAs ra30M?

5. TertoBoM ABHUraTeENb MOIYYaET OT HarpeBarTessl SHepruto, pasHyro 1000 J[x, n
oTaaeT xonoauibHUKY 3Hepruto 800 k. Uemy paen KIIJ[ reroBoro npurarens?

2 BapuaHT

1. PaccumuTaiiTe Temneparypy, Ipu KOTOPOM HaxXoAsTCs 2,5 MOJIb ra3a, 3aHUMAIOLIETO
o0BeM 1,66 11 1 HaxoadIerocs noj aasienuem 2,5 MIla.

2. ITpu Temniepatype 27°C naBnenwue raza B 3akpbitom cocyne 75 klla. Kakum Oyaet
JaBJIeHUH npu Temnepatype -13°C?

3. KakoBa BHyTpeHHss 3Heprus aprona maccoi 200 r npu remnepatype 17°C?
(MonsipHast macca aprosa 40 r/mMoJb)

4. OnpenenuTs BHYTPEHHIOIO SHEPTUIO OJJHOATOMHOTO UI€AaJIbHOIO ra3a €CJIu OH
noyuns koaudectBo TeraoTel 1000 I u coBepim npu 3toM padoty 400 [Ix.

5. TennoBo# ABUTATENb 3a LMK MOJIY4YaeT OT HarpeBarelisi 3Hepruto, pasuyto 1000
Ik, n otnaet xonoawnbHUKy sHepruto 700 [Ix. Uemy paBen KIIJ] TerioBoro
BUraTes?

3 BapuaHT
1. B 6amtone oo6pemom 100 1 HaxoauTes 2 T Kucioposa mpu temieparype 47°C.
KakoBo gaBnenue rasza B 0amtone? (MoJisipHast Macca Kuciopoa 32 1/MoJb)



2. OnpenenuTb CpeIHIOI0 KHHETUUECKYIO SHEPTHUIO MOCTYNATEIbHOTO IBUKEHUS
MoJteKyJ1 raza npu 17°C.

3. KakoBa BHyTpeHHss 3Heprus 10 Moyib OTHOATOMHOIO HI€JIBHOTO Ta3a mpu 127°C?
4. Tlpu cooOuieHny ra3y KoJudyecTBa TerioTel 6M Ik OH paciupuics U COBEPLINII
paboty 2 M. Halinute n3MeHEeHHH BHYTPEHHEH SHEPIUH Ta3a. Y BeJIMUniIach OHa
WJIM YMEHBIINIIACH?

5. Uemy paBeH makcuMaiibHbIi KII] naeanbHOro TEIOBOTO ABUTATENA, €CIIH
TeMreparypa HarpeBaresns paBHa 455°C, a xonmoawibHuka — 273 °C?

4 BapuaHT

1. Haitgure o6beM Bomopoaa maccoit 1 kr mpu temneparype 27°C u gaBiaenuu 100
klla. (MonspHas Macca Bojiopojaa 2 r/MoJIb)

2. BelUnCINTE U3MEHEHUE BHYTPEHHEN SHEPTUU BOJIOPOAA, HAXOIAIIETOCS B
3aKpBITOM cocyie, pu ero HarpeBannu Ha 10°C. Macca Bomopoaa 2 Kr, MOJIIpHast
Macca BoJopojia 2 T/MOJIb.

3. I'azy nepenano xonnyectBo TemoThl 300 Ik, ¥ IpU 3TOM OH COBEPIIHII paboTy
100 Ix. UeMy paBHO U3BMEHEHHUE BHYTPEHHEN SHEPTUH rasza’?

4. B xamuuisipHo TpyOke pagauycom 0,55 MM KHIKOCTh MOHSIIACH Ha BRICOTY 11
MM. Haiitu koahpuireHT moBepXHOCTHOTO HATSKEHUS KUAKOCTH. [11O0THOCTD
sxunkoctu 800 kr/m3.

5.TemnoBoii nBUraTENb coBepiiaeT 3a 1uki padoty 100 [Ix. Kakoe xonruectBo
TEIUTOTHI MOJY4EHO MpH 3TOM OT Harpesatens, eciau KIIJ[ neuraremns 20%?

S BapuauT

1. KakoBa Temniepatypa raza npu aasienunn 100 klla n KOHIIEHTpanum MOJIEKY
1025 m-3?

2. Onpenenute KOHIIEHTPALMIO MOJIEKYJ Ta3a, HaXOAsIIerocs noj gasieHuem 200
klla mpu Temnepatype 300 K.

3. Kak 1 Ha CKOJIbKO M3MEHUJIACh BHYTPEHHSSI SHEPIUs ra3a, €Cciiv MpHU €ro
annabaTHOM CKaTUH HaJ HUM Oblia coBepiieHa padbora 200 J[x?

4, I"azy niepeiano Koau4decTBO TermaoThl 100 Ik, ero BHYTpEeHHSIS DHEPIrHs
yBenumumiach Ha 50 k. Uemy, paBHa paboTa, coBepIieHHas Ta30M?

5. Makcumanbhbiit KIT/ naeansHoro temnoBoro asuratess paBeH 20%. Haliaure
TEeMIEpaTypy HarpeBaTesi, €M TeMiiepaTypa xonoauibauka 27°C.

Kontponupyemsie kommnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; II.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

- «5» cTaBUTHCS 3a pabOTY, BBIMOIHEHHYIO MTOJIHOCTHIO 0€3 OMIMOOK M HEJJOUETOB.

- «4» ctaBUTHCS 3a pabOTy, BBHINOJHEHHYIO MOJHOCTBHIO, HO MPHU HAJMYWU B HEW HE
0onee ogHOIM TpyOOil M OAHON HErpyOO OMHMOKH U OJHOTO Hexodera, He Oosee Tpex
HEJI0YEeTOB.

- «3» CTaBUTHCS, €CIM CTYACHT NMPaBUIHHO BBHITIOJHUI HE MeHee 2/3 Bceil paboThl min
JOMyCTHJI He OoJiee OAHOW TpyOoil OMMOKM M JBYX HEIOYETOB, HE Oojee OIHOM



rpyooit u ogHON HerpyOoil omuOKku, HE Oojiee TpeX HErpyObIX OIIMOOK, OJHOU
Herpy0oil oIMOKH U TPEeX HEI0UETOB, MPU HATMIUH 4-5 HEJOUYETOB.

- «2» CTaBUTHCA, €CJIM YUCIIO OMIHMOOK M HEJI0YETOB MPEBHICUIO HOPMY OLEHKHU «3»
WJIY TIPaBUJIBHO BBITIOJTHEHO MeHee 2/3 Bcel paboThl.

Paznen 3. djekTpoanHaMuKa
Tema 3.1. DaexkTpuyeckoe moJe

YcrHblii onpoc (YO)
1. Yrto Ha3bIBatOT 2uiekTpu3anueit Ten? CrnocoObl dMeKTpU3alUH.
2. YeM oTaMyaeTcss SJICKTPOCTATHUECKOE B3aMMOJCHCTBHE OT BCEMHUPHOTO

TATOTCHUSA?

DnektpoMeTp. UeM onpenensieTcs 3Ha4eHUe dIIEKTPUIECKOTO 3apsaaa?

3aKOH COXpaHEHMs JIEKTPUUYECKOro 3apaaa. M3oampoBaHHas cucrema.

3akoH KynoHna.

Kak HanpasieHa KyJIOHOBCKasl CHJIa M KAKOMY 3aKOHY OHa MOJYUHAETCS?

Eaunnna snexkrpuyeckoro 3apsana. Yro npuanmaeres 3a 1Kn?

B ueM cocTonUT MpUHIMI CyNepno3ninun? (Il CUIIbI U HAIIPSYKEHHOCTH)

. Iloka3aTp Ha pHUCYHKE.

10 DnekTpudeckoe mosie U ero cpoiicrBa. CylIECTBYET JIM 3JIEKTPUYECKOE II0JIE
Pa3IMYHBIX UCTOYHHUKOB B OJHOM M TOHM K€ TOYKE M KaK OHU JEHCTBYIOT Ha
DIEKTPUYECKUE 3apsIbl?

11.HanpsiokeHHOCTb 1oJsl. EnuHnna HanpsKeHHOCTH. 3aBUCHUT JIM HANPSYKEHHOCTh

12.mmonst oT TIpoOHOTO 3apsiga MOMENIEHHOTO B JaHHYI0 ToukKy moisa? Ot 3apsna,
CO3IAIOIIETO 10 ?

13.YTo Ha3bIBaeTCs TUHUEH HAMPsDKEHHOCTH AnekTpudeckoro monsa? [Tokazate Ha
PUCYHKE pacrlpelereHre JIMHUKA HaNpsSHKEHHOCTH BOKPYT  YEIWHEHHBIX
TOYEUYHBIX 3aps10B. MOr'yT JIn OHM NEPECEKAThCS WM KacaTbcs Ipyr Apyra?

14.Yto Ha3bpIBaeTCSd OJHOPOJIHBIM 3yeKTpuyeckuM nosnem? Iloka3aTh Ha pucCyHKe
pacnpeeseHue JIMHUN HaNPsSy)KEHHOCTH OJTHOPOJHOIO 3JIEKTPUYECKOTO MTOJISL.

15.Byner nu 3apsyKeHHOE TENO B 3JEKTPUUECKOM I0JIe 0053aTeIbHO JIBUTaThCS IO
JUHUSAM HANPSOKEHHOCTH 3TOTO IMOJISI, €CJIM HHUKAaKWEe JpPyTHe CHIIBI He
JEUCTBYIOT?

16.Yto Ha3pIBaeTCAd MOBEPXHOCTHOW IIOTHOCTHIO 3apsijia, JIMHEWHON MIIOTHOCTHIO
3apsiga?

17.HanpsikeHHOCTh TOJST MEXKAY Pa3HOMMEHHO 3apsDKEHHBIMU IJJAaCTUHAMH, BO
BHEILIHEM [TPOCTPAHCTBE.

18.HanpsikeHHOCTh TIOJII PABHOMEPHO 3apsKEHHOUM chepruyeckoil MOBEPXHOCTH,
Ha PAacCTOSIHUM OT CQEepuuecKoil IMOBEPXHOCTHU, B JIIOOOW TOYKE BHYTPHU
PaBHOMEPHO 3apsiKEHHOU chephl.

19.Kakue mons Ha3pIBAlOTCA NOTeHIUanbHbIMH? UYemy paBHa pabota
AIIEKTPUYECKOTO TOJIS MIPH MEPEMEILICHUH 3apsiia Mo 3aMKHYTON TPAeKTOpUHU?

20.BoiBon  opmynbl  pabOThI 3JIEKTPUUECKOTO TMOJISI TOYEUHOTO 3apsiia IMpHu
nepeMeeH!H MPOOHOT0 3aps/ia U3 OJHOM TOUKH TOJISI B IPYTYIO.

©o~NOhow



21.Yemy paBHa TOTEHIMATbHAS OJHEPTUS B3aUMOJEHUCTBHUS JBYX TOUYCUYHBIX
3apsinoB? CBsA3b MexAy pabOTOM MO MEPEMENICHUIO 3apsiia U MOTEHIIMATbHON

DHEPTUEH.

22.Yto wHa3pIBaeTCs IMOTCHOUAJIOM J3JICKTPUYCCKOI'O roJisi? HOTGHHI’I&JI I10JIA

TOYCYHOT'O 3apsaaa.

23.Kak cBs3aHa pa60Ta IIpHu IICPCMCIICHUH 3apsiaa B 3JICKTPOCTATHUYICCKOM IIOJIC C

IIOTCHIOIMAaJIaMH B HavyaJIbHOW U KOHEYHOM TOYEK TpaeKTOpI/II/I?

24.Y9To Takoe OKBHIIOTCHIIMAJIbHAA HOBGpXHOCTL? Kak PaCIIOJIOKCHBI JIMHHUHU
HapPsHKCHHOCTHU 3JICKTPUYCCKOI'O ITOJIA IO OTHOMICHHIO K SKBUIIOTCHIIHAJIbHBIM

MOBEPXHOCTAM?

25.Kak onpenenauTs NOTEHIMAT Pe3yJIbTUPYIOIIErO JIEKTPUUYECKOro MOJsl, €CIH B

HaHHOﬁ TOYKE JJICKTPHUICCKUC I10JI CO3JaHbl HCCKOJIbBKUMU SapﬂI[aMI/I?

26.IToueMy BHYTpHM TPOBOJHHMKA BCE TOYKM HMEIOT OJMHAKOBBIN TMOTEHIMA,

PaBHBIN NOTEHIMATY HA TOBEPXHOCTH 3TOT0 MTPOBOIHUKA?
27 . KaxoBbl MEXaHU3MBbI TOJSPU3ALUH TUIIEKTPUKOB?

28.I[JI$I 4Cro IpCaHasHa4YCHbI KOHI[GHC&TOpI)I? Yto Ha3bIBacTCA AJICKTPOCMKOCTBIO

KoHjeHcaTtopa? DopMyJibl.

29.9HCpFI/I}I 3aPAKCHHOI'O KOHICHCATOpPA. [InoTHOCTH OQHCPIUMn JBJICKTPHUYUCCKOI'O

1oJs. PopMyIsl.
30.@opmynel 1L OMpENENeHUss  €MKOCTH IS TapauieTbHOTO
IIOCJIEIOBATEIBHOIO BKIFOUCHMUS.

Kontponupyemsie komnerenuun: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtMmeTka «5»

IIOJIHO PACKPBITO COAEPIKAHUE MaTepraia

YETKO ¥ MPABUJIBHO AaHbI ONPEIETICHUS U PACKPBITO COAEPIKAHNUE MMOHATUI, BEPHO
UCITIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTS I0KA3aTeNbCTBA UCIIOJIb30BAHBI PA3IMYHbIE YMEHUS, BEIBOJbI U3 HAOIIOICHUH,
OTIBITOB

OTBET CaMOCTOSITENIbHBIH, NCIOJIb30BaHbI paHee MPUOOPETEHHbIE 3HAHMSL.

OtMmeTka «4»

PacKpBhITO OCHOBHOE COZCpKaHNE MaTepraia

B OCHOBHOM IIPaBHWJILHO JTAHBI OTIPEICIICHUS TIOHSITHH U UCIIOIh30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OTIpE/ICIICHHS TIOHSATHIA HETIOIHBIC, JOIMYIIICHBI HE3HAYUTEIbHbBIC HAPYIIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITHE HETOYHOCTH MPH HUCII0JIb30BAHUH
Hay4YHBIX TEPMHUHOB WJIK B BBIBOJaX M O0OOIICHUSIX

MIPaBUWJIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOINIETO XapakTepa (MO3uIIus
OHMMAOIINIA)

OtmeTka «3»
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YCBOCHO OCHOBHOE COJIepKaHHe yUeOHOT0 MaTepuraia, HO H3JI0KEHO (parMeHTapHO,
HE BCET/a TOCIIeI0BATEIILHO

OTIpE/ICIICHHS TIOHSATHIA HETOCTATOYHO YETKHE

HE WCIOJIb30BaHBI B KAYECTBE JI0KA3aTEIhCTBA BEIBOABI U 000OIICHHMS 13
HaOJFOICHUH, TOTYIIIEHBI ONTUOKY TTPU X U3JI0KCHUU

JIOTTYIICHBI OIMOKH ¥ HETOYHOCTH B UCTIOIB30BAHUN HAYYHON TEPMUHOJIOTHH,
OTIpe/IeTICHUE TTOHATHIHA

MIPaBIJIbHBIC U YETKUE OTBETHI Ha BOTIPOCH HABOJSAIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (Io3UIHs KPUTHUK)

OTMmeTKa «2»
OCHOBHOE COJIEpKaHUE Y4eOHOTO MaTepualia He pacKpbITO
HE JIaHbl OTBETHI Ha BOIIPOCHI HABOIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

AOITYIICHBI I‘p}I6BIe OIMOKH B OIIpCACICHNUHU HOHHTHﬁ, IIpHU UCII0JIb30BAHUHU
TCPMHUHOJIOTHH.

TectupoBanmue (T)

1. MCTOYHUKOM 3JIEKTPOCTATUYECKOTO MOJIS SABJISIETCS ...
A. IlocTOSHHBIIT MarHuT.
b. IIpoBOgHUK C TOKOM.
B. HenoaBuxHBIN 3JEKTPUUECCKHUI 3apsil.
I'. JIBMKyIIHICS 3IEKTPUYECKUN 3apsil.

2. Kako#t u3 rpadmkoB Ha pUC. COOTBETCTBYET 3aBUCHUMOCTH MOJYJIS KYJIOHOBCKOM
CUJIbI, JIEVCTBYIOLIECH MEXAY ABYMS TOUECUHBIMHU 3apsiiaMU, OT PACCTOSHUS MEXKIY
3apsgaMu?

F F F F

R? R? R? R?

A.l. b.2. B3.T.4

3. B oaHy U Ty K€ TOYKY OJIHOPOJHOTO 3JEKTPUYECKOTO MOJii BHAYalle TTOMECTUIIU
IPOTOH, a 3aTéM — JJIEKTPOH . BenmnunHa KyJIOHOBCKOM CHIIBI, JIEWCTBYIOLIECH Ha
YacTUILy, ...

A. He u3meHunace.

b. YBennuunace.

B. YMenbmunace.

I'. BHayane yBenuuuiach, a 3aT€M YMEHbBIINIIACH.



4. Kak wu3MEHHUTCS CHUJIa KYJOHOBCKOTO B3aWMMOJECUCTBUS JBYX TOYEUYHBIX
HETOJBUKHBIX 3apsJIOB MPU YBEIUUYEHUH PACCTOSHUS MEXKy HUMHU B 4 paza?

A. YBenuuurcs B 4 pasa.

b. Ymenbmutes B 4 pasa.

B. YBemuuutcs B 16 pas.

I'. YMenbmutes B 16 pas.

5. Kak u3MeHuTCs cuiia 3JIEKTPOCTATUYECKOTO B3aMMOJEUCTBUS JBYX TOUEUHBIX
HEMOIBKHBIX 3apsiI0B IIPU MIEPEHECEHNHU UX U3 BaKyyMa B Cpelly C IUAJIEKTPUUECKON
IIPOHUIIAEMOCTBIO 81, €clii pacCTOSAHHE MEKy HUMH OCTAaeTCs MPEKHUM?

A. He u3menwurcs.

b. YMenbmutes a 81 pas.

B. YBemnuuntcs B 81 pas.

I'. YMenbmutes B 6561 pas.

6. Ha puc. npuBeaeHo rpaduyeckoe u300pakxeHue JEKTPUUECKOTO MOJIS C TOMOIIBIO
JUHUN HaOpsOKeHHOCTH. Ha KakoM U3 PUCYHKOB HM300pa)KEHO OJHOPOJHOE
AIEKTPUYECKOE MoJie?

<+ 4 + + -+
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7. Kak U3MEHUTCS IO MOYJIH0 HATPSKEHHOCTD AJIEKTPUUYECKOTO MOJISI B TAHHON TOYKE
IIPU YMEHBIIICHUH 3apsia, CO3JA0IIEro noie, B 3 pasza?

A. YMmensmutes B 3 pasza.

b.YBenuuurcs B 3 pa3za.

B. YMensbiutces B 9 pas.

I'. He u3zmenurcs.

8. Pa3HOCTh TOTEHIMAIOB MEXAy OOkiIankamu KouzaeHcatopa 200 B. Dnextpon
nepeMenaeTcs U3 Touku | B TOUKy 2 Tak, Kak 1mokazaHo Ha puc. UeMy paBHa pabora
0 TIEPEMEIIESHUIO JIEKTPOHA U3 OJHON TOUKH MOJISI B APYTYIO?

0 2 -
0 _
A. 200 . & LT
b. 0.
B. 320%107%° I,
T. 320%10% [T



9. Ha puc. uzo0OpaxeHO OJHOPOAHOE BJIEKTPUUECKOE TMOJie W MPOTOH. B Kakom
HaIpaBJICHUH Ha MPOTOH JEHCTBYET CHJIA U KAKOB XapaKTep JBMIKECHUS YaCTHITHI?

T«

P
<«

o d

P
<«

A. BneBo, paBHOMEpHOE.
b. BiieBo, paBHOyCKOpeHHOE.
B. BripaBo, paBHOMEpHOE.

I'. BripaBo, paBHOYCKOPEHHOE.

A

10. 3apsn konnencatopa 0,4 MK, nanpsbkenne mexay ooknaakamu 500 B. Dueprus
3apsHKEHHOTO KOH/ICHCATOpa paBHA ...

A. 0,1 JIx.

b. 0,2 JIx.

B. 100 Ox.

I'. 200 Ix.

Kontpomupyemsie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

K04 k Tecty:

Ne Bompoca 112(3(4/5(6(7(8]9 |10

Mpapuapubiii | B | I' A T'|/BB/A|B| b | A

OTBET

Kpurepuu ouenku:

— «2» BBICTABIISIETCS OOy4YarOIIeMycs, eciii Habpai MeHee 4 0aioB;
— «3» BbICTaBIIsIeTCA 00yUaroIeMycs, 3a 5-6 6aos;

— «4» BBICTaBIISIETCS 00yUaroIiemMycs, 3a /-8 6aJIIoB;

— «5» BbICTaBIIsIETCS 0OyUaroniemycs, 3a 9-10 Ganos.

3aganus 1 caMmocTosiTeS iIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIECHUA)

DneKTpudecKue 3apsbl.
DneMeHTapHbIN ANEKTPUUECKUH 3apsi.
3aKOH COXpaHEHUSs 3apsiia.

3akoH KyioHna.

DnexTpuyeckas MOCTOsIHHAS.
DneKTpuYeCcKoe MoJe.

ook wdE



7. HampspkeHHOCTB 3JIEKTPUYECKOTO OIS,
8. IlpuHIMI CyNepHO3UIIH TTOJIEH.
9. IIpoBOAHMKH B ANEKTPUUECKOM IIOJIE.
10.In37IeKTPUKH B DJIEKTPUUECKOM II0JIE.
11.TTonspuzarus JuAICKTPUKOB.
12.PaboTa cui1 3€KTPOCTATUUYECKOTO TIOJIS.
13.ITorennuain. Pa3HOCTH MOTEHIINAIOB.
14.3xBUNOTEHIIMATBHBIE TOBEPXHOCTH.
15.CBs13p MEXy HaIpPSHKEHHOCTHIO W PA3HOCTHIO MOTEHIHMAIOB 3JIEKTPUUYECKOTO
OIS
16.9nexTpoemkocTs. KoHnaencaropsl.
17.CoenviHeHrE KOHIEHCATOPOB B OaTapero.
18.DHeprus 3apsHKEHHOTO KOHACHCATOPA.
19.5Heprust AMeKTPUIECKOTrO MOJIS.
20.E1HUITBI 3JIEKTPOEMKOCTH.
21.IlpuMeHeHne KOHIEHCATOPOB.

Kontpomupyemsle kommnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; II.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:
OtMmeTka «5»
® [I0JIHO PACKPBITO COAEPKAHUE MaTepHala

¢ YCTKO W IPAaBHIILHO AAaHbI OMNPCACICHHA M PACKPBITO COACPKAHUC HOHHTHﬁ,
BCPHO HUCITIOJIL30BAHbI HAYYHBIC TCPMHUHBI

® i1 JOKAa3aTelbCTBA HCIIOJIB30BAHBI PA3JMYHBIE YMEHHS, BBIBOJBI W3
HaOIIOICHUM, OIIEITOB

® OTBCT CaMOCTOHTCHbHBIﬁ, HCIIOJIb30BAHBI PAHCC HpI/IO6peT€HHI>I€ 3HaHHI.

OrmMmeTka «4»
® PACKpPBITO OCHOBHOE COJICP’KaHHE MaTepraia

®¢ B OCHOBHOM IIPaBWJIIbHO JaHbl OIIPCACICHHA MOHATUNA M HCHOJIb30BAHbI
HAay4YHbIC TCPMHWHBI.

® OTBET CaMOCTOSITCIILHBIN

® OIpEICICHUSI TOHATUN HEMOJHbIC, AOMYIIECHbl HE3HAYUTEJIbHbIE HapYIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPU UCTI0JIb30BAHUU
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O00OIICHUSIX

® TIpaBUWJIbHBIC U YETKHE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (MO3UIus
MTOHUMAIOITUH)

OtMmeTka «3»
® YCBOGHO OCHOBHOE COJIep)KaHME Y4YeOHOro Marepuana, HO H3JI0KEHO
dbparmMeHTapHO, HE BCET/1a TTOCICIOBATEIHHO
® OIpeACIICHUS IOHATUH HEOCTATOYHO YETKUE

® HE MHCIOJb30BaHBI B KAayeCTBE JOKa3aTeNbCTBA BBIBOABI U OO0O0OIICHUS U3
HAOJI0ICHUH, TOMYIIEHBI OIIHOKH MPH UX U3JI0KECHUH



® JIOMyUIEHb! OIUMOKM U HETOYHOCTH B UCIOJIb30BAaHUU HAYYHON TEPMUHOJIOTHUH,
OIIpE/IeTICHUE TTOHATHIH

® MpaBWIbHBIE W  YETKHE OTBETHl HAa  BONPOCH  HABOJSILIETO U
KOHKPETHU3UPYIOILIEro Xapakrepa (MO3HULHs KPUTHK)

OtMmeTka «2»

® OCHOBHOE COJICp)KaHHE YU4SOHOT0 MaTepraja He pacKphITO

® HC JIaHBI OTBETHI HA BOIIPOCHI HABOIAIIETO U KOHKPETU3UPYIOIIET0 XapakTepa
JTOMYIIEHbl TPyOble OIMOKKM B ONpPEACICHUW IOHATHH, TP HCIOJIb30BAaHUHU
TEPMUHOJIOTHH.

JlabopaTopHbie padoThI
JlaGoparopHasi pabora Ne 4
M3mepeHue 3J1IeKTPOEMKOCTH IVIOCKOT0 KOH/IEHCATOpa

Hean padoTsl: onpeaelieHHe EMKOCTH IJIOCKOTO KOHJIEHCATOpa U OaTapeu u3
COCANMHCHHUH KOHACHCATOPA IIPH ITOCJIICAOBATCIIbHOM COCANHCHNM.

Ipu6opsl u npuHapiIe:xknocT: Vcnons3yemas miarpopma
(https://phet.colorado.edu/en/simulations/filter?subjects=physics&type=html&sort=alp
ha&view=qgrid) koHaeHCATOp M3BECTHOM EMKOCTH (3TAJIOHHBIH), BOJIBTMETP, PEOCTAT,
HCTOYHHK HAIIPSIKCHUA, I[BOﬁHOﬁ MCPCKIII0YAaTCIIb, K04, COCAMHUTCIBHBIC ITPOBOAA.

KpaTtkoe TeopeTnueckoe BBe/ieHHE

Cucrema, cocrosiias U3 ABYX MPOBOJTHUKOB, PA3ACICHHBIX CIIOEM IUAJICKTPUKA
U PacIoOJIOKCHHBIX HAa MaJIOM PACCTOSHHUH JIPYT OT Apyra TakK, YTO DJIEKTPUUYECKOE
MoJIE 3aKII0YEHO TOJBKO B TIPOCTPAHCTBE MEXKIy IPOBOJTHUKAMHU, HA3bIBACTCS
KOHJICHCATOPOM. DJIEKTPOEMKOCTBIO KOHIEHCATOPa HA3BIBACTCS BEIMUMHA, YHCICHHO
paBHasE OTHOIICHHIO 3apsfa (, HAXOJAIIETOCS Ha OJHOW M3 OOKJIAJ0K, K Pa3HOCTH
MOTCHITMAIOB MEXKIY STUMHU OOKJIaIKaMu

c=4
ua).
Enununa uzmepenne [U]= [@anap]= [D].

DneKTpOEMKOCTh 3aBUCUT OT (DOpPMBI, pa3MepoB KOHJEHCATOpa, MaTepuaia
JTUDJICKTPUKA U €ro TemmepaTyphl. Tak €MKOCTh TUIOCKOTO KOHACHCATOpa MOYKHO
BBIYHCIIUTH 110 hopMyIIe

£5 8
¢ (2),
rae S — miom@ans 00knanok, a d — pacCTosHHE MEXAy OOKIaaKamu, MpUYEM
TPe/IIONAaraeTcs, 4To BHINOIHAETCS COOTHOIIEeH e ¥ S a
DneKTPOEMKOCTh HUIMHAPUYECKOTO KOHJEHCATOPA BEIYKUCIIAIOT 10 PopMyJie
CZEH.E.EDE

T
In(—)

% (3)




rae | — umHa oOpasyromieid NOWIMHApA, T1U T2— PaaAAyChl COOTBETCTBEHHO
BHYTpPEHHEH U BHEIIHEH 00KJIa/I0K;
Heckonpko KOHIEHCATOPOB MOKHO COETUHHUTD B Oatapero. Ilpu mapamiensHoM
COeIMHEHUH EMKOCTh OaTapen paBHa CyMMe EMKOCTEH Ka)KJI0ro U3 KOHJIEHCATOPOB
IT
c=% ¢
=1 (4).
[Ipu mocnenoBaTENbHOM COCJUHEHWH EMKOCTh OaTaped pacCUUTHIBAIOT I10
dbopmyiie
1 <1

¢ 5 C(5).

OHa 3aBHUCHUT TOJBKO OT TIE€OMETPHUYECKHX XapaKTEPHUCTHK KOHJIEHCATOpA:
IJIOIAAN OOKJIAaJ0K M pacCTOSTHUS MEXJIy HuUMH. llpenmnonoxum Ttemneppb, YTO
IPOCTPAHCTBO MEXAYy OOKIaJKaMHu 3allOJIHEHO IUAJIEKTPUKOM C JHUAJIEKTPUUYECKOMN
poHUIAaeMOCThIO €. Kak m3menutcsa €mkocth koHAeHcaropa? HanpsokEHHOCTH MO
BHYTPHU KOHAEHCATOpa YMEHBIUUTCS B € pa3, O3TOMY HANpPsHKEHHOCTh MOJS BHYTPH
KOHJIeHCcaTopa OyAeT UMeeT CIAEAYIONTyIo (hopMyTy

=L
£55 (6)

Kak nro0oi1 mpoBOAHUK, HECYIIMH 3apsij, KOHJEHCATOp HMMEET DSHEPrulo,
KOTOPYIO HaxosT 1o popmyJie
2C 2 2 (7).

IHocaenoBaTeIbHOCTH BBINOJIHEHHS PAa0OThI:

1. 3axoaum Ha mathopmy yepes
ccpuiky: https://phet.colorado.edu/sims/html/capacitor-lab-
basics/latest/capacitor-lab-basics_en.html (moxxHO uepe3 000N TalKEeTHI, HE
HY)KHO PETHCTPHPOBATHCH).
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2. Haxumaewm kiaBuIeii pucyHKy Mmiockuii kouaeHcatop (Capacitance).
3. Ha sxpaH BBIXOAWTH CIEAYIONIas 1UajJ0roBasi OKHO.
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(. apacitnr Lab: Bagick

4, Haxxumaem B JIeBOM CTOPOHE TajOYKH W TMEpEe/IBUTaeM CTPEJIKy Ha OaTapen Ha
KAaKy CTOPOHE.
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5.3MeHuTh miOm@aAb W PaccTOsHWE MEXAy OOKIaakamMu. (3HaueHHWE HamucaTh B
Ta0HITY)

6.Uepez  mynbTHUpeecTOp  (BOJIBTMETP) H3MEPUTh  HampsbkeHue  (pa3HOCTh
MOTCHIIMAIOB) MEXIy OOkiIankamu. M3mepsieM dYepe3 MpPOCTEHBKUX '"TIymoB"
(kpacHbIi U YepHBIN MTPoBOI0B). KpacHbIl cTaBUM Ha “+”° 00KITAJIKy, a YEPHBIA B “-*
oOkanky. Y 3HaueHue nuiem B Ta0IHILy.

+
]

Lidh



7.Ucnonw3ys opmyist (2) u (1), (6), (7) HyKHO HANTH AIEKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTOpa W 3apsii OOKJIaAKW KOHJIEHCATOpa, SHEPIHI0 KOHJEHCATOpa H
3aMoJHUTH Tabauy 1.

8.PacueTsl Hy»KHO MOBTOPUTH TPU pa3a U3 MyHKTa S5-7.

9.Paccuntare cpennee 3HaueHue Cgp, cpenHoro abcomoTHylo ACg,.
OTHOCHUTEJBHYIO C MOTPEIIHOCTH ONpPEACIICHUs OTHOU U3 EMKOCTEN 1o popMysiam

yC
_ i=1
Ton ()
lac=|c-c,
AC.

e=—=+100%
Co (8).

(7)

10.Pe3ynbTaThl pacuera 3aHeCTH B TaOIUILy 1.

Tabnumna 1.

Ne |S(m?) dm) (C E w Cp |ACyp |&
(@) | (B/M) | (Lx)

1

2

3

KonTpoJsbHBIE BONIPOCHI:

1. J{aiiTe onpenesieHne MMEKTPOEMKOCTH IPOBOIHNKA. B Kakux eIMHHIIAX U3MEPSIETCS
AIEKTPOEMKOCTh?

2. 3anummTte GopMysTy JIEKTPOEMKOCTH CPEPUIECKOTO MPOBOTHUKA.

3. OT 4ero 3aBUCHUT ANEKTPOEMKOCTh IPOBOIHUKA?

4. Yto Takoe KoHAeHCcaTOp?

5. Jlarite onpeniesieHUE NEKTPOEMKOCTH KOHJIEHCATOPA.

6. OT 4ero 3aBUCHUT ANEKTPOEMKOCTh KOHJEHcaTopa?

7. 3anummmte GOpMyITy IEKTPOEMKOCTH TUIOCKOTO, IIUITUHAPUIECKOT0, CPEepUIecKoro
KOH/JICHCATOPOB.

8. BriBenute popmMyiry 31€KTPOEMKOCTH TUIOCKOTO, IIMJIMHIPUIECKOTO, CHEPUIECKOTO
KOHJICHCATOPOB.

9. 3amummre QopMydy JUISI  BBIUMCIACHUS CyMMapHOW €MKOCTH Oarapeu
KOHJIEHCATOPOB IIPH UX MOCIIEIOBATEIHHOM U MapajlieIbHOM COEIUHEHUU.

10. BeiBenutre Qopmyiny Juisi  BbIUMCIEHUS CyMMapHOM EMKocTH OaTapeu
KOHJIEHCATOPOB MPH MX MOCJIEI0BATEILHOM U MMapajiieIbHOM COCTUHEHHUU.



Koutpomupyemslie komnerenuuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-[1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouieHkH:

— OneHka «5» CTaBUTHCA, €CIIM YYalllUKCs BBINOJHIET pabOTy B IOJIHOM OOBEME C
COONIOICHUEM  HEOOXOAMMOW  MOCJIENOBAaTENIbHOCTH  IPOBEJIEHUS  OIBITOB U
U3MEPEHM;  CaMOCTOSITENIbHOM  pallMOHAJIBHO  MOHTHPYET  HEOOXOAHUMBIE
00Opy/10BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKUMaxX, 00eCIEUMBAOLINX
MOJTyYEHHUE TPABWIBHBIX PE3yJbTaTOB U BBIBOOB; COOMIOAAET TPeOOBaHUS MPaBUI
0e30MacHOCTH TPyJa; B OTYETE MPaBUIBHO M AKKYpPaTHO BBINNOJHSET BCE 3allMCH,
Ta0JHIIbI, PUCYHKH, YEPTEKU, TpaUKH, BHIYUCICHHS; MPABUIIBHO BBINOJHSAET aHAIHU3
ITOTPEIIHOCTEN.

— Onenka «4» CTaBUTCA, €CJIM BBINOJHEHBbI TPeOOBAaHUA K OLUEHKH «5», HO ObLIU
JOMYIIEHBl JBa-TpU HeJoueTa, HE OoJjiee OJHON HerpyOod OHIMOKM M OJHOIO
HEJI0YETA.

— OueHka «3» crTaBUTCA, €clUM paboTa BBIIOJHEHA HE MOJHOCTHbIO, HO 00BEM
BBIIIOJIHEHHOM YaCTH TaKoOB, II03BOJIAET IIOJYYUTh IPABWIBHBIE PE3YJNbTATBl U
BBIBO/JIbI: €CJIU B XO/1€ IIPOBEJICHUS OIbITA U U3MEPEHUM ObLIN TOMYIIEHBI OIINOKH.

— OueHka «2» CTaBUTCS, €CIM paboTa BBIIOJHEHA HE IOJHOCTBIO M 00BEM
BBIMIOJITHEHHOM 4YacTh paboT HE MO3BOJIAT CHeNaTh MPaBWIbHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCICHUSI, HAOJII0IEHUS IPOU3BOAMINCH HEMPABUIIBHO.



Tema 3.2. 3aKOHBI MOCTOSAHHOIO TOKA

YcrHblii onpoc (YO)

1.YT0 Ha3BIBAIOT 3JEKTPUUECKUM TOKOM?

2. Kakoe HanpaBiieHHE TOKA IPUHUMAETCA 3a MOJOKUTEIBHOE?

3.Kakue ycnoBust HEOOXOUMBI JIJIsl CYIIECTBOBAHUSI DJIEKTPUUECKOTO TOKA?

4.Yt1o Ha3bIiBalOT cuiiol Toka? dopMyna sl BBIYUCIECHUS CUIIBI TOKA.

5. KakoBa eaunuiia uamepenus cuiisl Toka B CHU?

6. Kakoii TOK Ha3bIBatOT ITOCTOSTHHBIM?

7. ChopMynupoBath 1 3anucath 3akoH OMa it ygacTka 1enu?

8. 3anucath GopMyITy 3aBUCUMOCTH JIEKTPUUECKOTO COMPOTUBICHUS TTPOBOJHUKA OT
JUTUHBI, TUIOMAAY TONIEPEYHOr0 CEYEHUS U POJia BEUIECTBA.

9. Uto Ha3bIBAIOT YAEIbHBIM CONIPOTUBIIEHUEM MTPOBOIHMKA? KakoB Qu3nyeckuii
CMBICJI 3TOW BEJIUYUHBI?

10.HapucoBaTp cxeMy 3JIEKTPUUECKOM LIETH, ABA PE3UCTOPA COCTMHEHHBIX
MOCJIEIOBATEIBHO. 3aMCaTh 3aKOHBI IOCJIEI0BATENBHO COEAMHEHUS IPOBOJHUKOB.
11. HapucoBaTh cxeMy 3JIEKTPUUECKOM LETH, ABA PE3UCTOPA COCTUHEHHBIX
napajuienbHo. 3anucaTh 3aKOHbI TapAJJIETBHOTO COEAUHEHUS TPOBOIHUKOB.

12 . Hanummmre dopMyity /uist 0OIIETO CONPOTUBIICHHSI MTapaUIeIbHO COSTMHEHHBIX
MIPOBOJIHUKOB:

a) JIBa TIPOBOJTHUKA;

0) Tpu 1 6oJiee MPOBOIHUKOB.

12. KakoBa posib 1IyHTa, MapajjiebHO HOJKIOYEHHOTO K aMIiepMeTpy?
13.Hanummre dopMyity [uist pacdeTa CONPOTUBIICHUS IITyHTA, MTOJKIIOUYEHHOTO K
aMIIEpMETpYy .

14.KakoBa posb 700aBOYHOTO COMPOTUBIICHHUS, MOIKITFOYEHHOTO MOCIEI0BATEIBLHO C
BOJIETMETPOM?

15.Hanummre ¢popMyity [uist pacyeTa 100aBOYHOTO COMPOTUBIIEHUS, TIOIKIIFOUEHHOTO
K BOJIbTMETPY.

16.3anummre Gpopmyibl s onpeaeneHus: padoThl MOCTOSIHHOTO TOKA.
17.CpopmynupoBath 1 3anucath 3akoH Jxoyis- Jlenna.

18.3anummre GpopmyIibl AJis pacdeTa MOIITHOCTH TOKA.

19. Kakum ipubopom nzmepsieTcst paboTa snekTpudeckoro Toka? Kakum mpudopom
U3MEPSETCA MOIIHOCTD JIEKTPUYECKOTO TOKA?

20.YTo Ha3bIBAIOT CTOPOHHUMU CUJTIAMU?

21.Yto nazeiBaroT DJ]C ucrounmnka toka? Kakos ¢pusnueckuii cmpica 3/1C? B kakux
€AUHULIAX €€ BhIpaXaroT?

22.YT10 NOHUMAIOT O] BHYTPEHHEW U BHELIHEN YaCThIO Lenu?

23.YUTo nmokaspIBaeT BOJILTMETP, MPUCOCAUHEHHBIN K MOJI0CAaM UCTOYHUKA TOKA MPH
pa3oMKHyTOM BHelHen nenu? [Ipu 3aMKHyTO#M BHEITHEW 1Hienn?
24.ChopmynupoBaTh U 3anucaTh 3akoH OMa J1J1s MOJTHOM 1IeTH.

Kontpommpyemsbie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:



OtMmeTKka «5»

TIOJTHO PACKPBITO COACPIKaHUE MaTepraia

YETKO ¥ TPABWJIBHO JaHBI ONPEICTICHUS U PACKPBITO COAEPKAHNUE MTOHATHIH, BEPHO
WCITOJIb30BAaHbI HAYYHBIC TEPMUHBI

JUTSL TOKA3aTENhCTBA UCIIOJIB30BAHBI PA3INIHBIC YMEHUS, BEIBOIBI U3 HAOIIOICHUH,
OIIBITOB

OTBET CAMOCTOSITEIBHBIN, HCITOJIH30BaHbI paHee MPUOOPETCHHBIC 3HAHMUS.

OtMmeTka «4»

PACKpbITO OCHOBHOE COJIEpKaHKhe MaTepuaia

B OCHOBHOM IPABWJIHHO JIaHBI ONIPEACIICHUS TOHATUM U UCTI0JIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CaMOCTOSITCILHBIN

ONpeAeICHUS TOHATUI HEMOJHbIC, TOMYIICHbl HE3HAYUTEILHBIC HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAaHUHT
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX U 000OIICHUSIX

MPaBUWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONIETO XapakTepa (TOo3uLus
MTOHUMAIOITUH)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHME YY4EeOHOr0 MaTepuaia, HO U3JI0KEeHO (hparMeHTapHoO,
HE BCEr/a MOCJeI0BaTEeIbHO

OTIpE/ICIICHHS TIOHSATHIA HETOCTAaTOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOBI M 0000IIECHUS U3
HAOJIOICHUM, TOTYIIEHBI OITUOKU TP UX U3JI0KECHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTIOJIb30BAHUHM HAYYHOW TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHSITUIA

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOMIPOCHI HABOAIICTO M KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUsI KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE yueOHOTo MaTepuala He PacKphITO

HE JJaHbI OTBETHI HA BOIIPOCHI HABOIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JONYIIeHBI TPyObIe OMMOKHU B ONPESICHNUN MMOHATHH, PU UCTIOJIb30BAHUU
TEPMUHOJIOTUH.

TectupoBanmue (T)

I Bapuanr.

1. Haiinute coOoTBETCTBHE MEXKTy (DU3NYECKUMU BEIMUMHAMU U €AUHUILIAMH UX
HM3MEPEHUS:

A) cuna Toka 1) BaTT



b) HanpspkeHue 2) ammep

B) conpoTtuBnenue 3) BOJIBT
') MoiHOCTH 4) om
J1) paboTa Toka 5) IKOYJIb

2. YIIOpSI0YCHHBIM JABMKCHHEM KaKHUX YaCTHIl CO3/IaeTCsl DJIEKTPUIECKUX TOK B
MmeTaiax?

A) NMOJOXKUTENBHBIX HOHOB b) OTpuIlaTebHBIX HOHOB
B) nonoxXuTenbHbIX U OTPULATEIBHBIX HOHOB [) 3JIEKTPOHOB

3. Kakoii ¢hopmyoit Beipakaercs 3akoH Oma st yyacTka 1emnu?

A) A=IUt B) P=IU B) I=U/RT) Q=I°Rt

4. 1o xakoil popmyJsie BBIYUCIAETCS MOIIHOCTD AIEKTPUUECKOTO TOKA?
A) A=IUt B) P=IU B) I=U/RT) Q=I°Rt

5. Cuia Toka, mpoxossias yepe3 HUuTh Jamnbl, 0,3 A. Hanpspkenne Ha namre 6 B.
KakoBo a1ekTpruueckoe COnpoOTUBICHUE HUTH JIaMIIbI?

A)2OwmB) 1,8 Om B) 0,5 Om T) 20 Om

6. [Ton kakuM HaNpsHKEHUEM HAXOIUTCS OJHA U3 CEKIIMA TEIeBH30pa
conportusieHueM 24 kOwm, ecim cuiia Toka B Hel 50 MA?

A)12BB)0,12BB)12BT) 1200 B

7. KakoBa MOIIIHOCTH 3JIEKTPUYECKOIr0 TOKa B jiamIle rpu Hanpsbkenuu 100 B u cuiie
toka 0,5 A?

A) 0,5 kBt B) 0,05 kBTt B) 5 MBTI') 5 kBT

8. Onpenenure HanpsH>KEHUE HA KOHIIAX CTAIbHOTO MPOBOHUKA JTMHOW 140 cM 1
IJIOIIABIO TonepedHoro ceuenus 0,2 MM2, B KOTOPOM cuiia Toka 250 MA. Voenvroe
conpomuénenue cmanu pasro0,15 Om*mm?/m.

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

9. K ucrounuky toka ¢ 3/1C 16 B u BHyTpeHHUM conpoTHUBIeHHEM 2 OM
NOAKIIYWINA conpoTuiieHne 6 Om. OnpenenuTe HanpsyKeHUE Ha 3aKUMax
VCTOYHHKA.

A)12BB)24BB)36BT)48 B Jl) 52 B



10. Kaxoii JUIMHBI HY’KHO B3ATh KYCOK CTaJIbHON MPOBONOKH ceueHueM 0,2 MM?,
YTOOBI B U3TOTOBJICHHOM M3 HETO CIUPAJIU MOCIIE MOACOeIMHEHNS K ucTOUHUKY ¢ D/1C
6 B u BHyTpeHHuM conpoTtusiieHueM 1,25 OM cuna Toka Obuta paBHa 3 A? Voenvroe
conpomusnenue cmanu pasro 0,15 Om*mum?/m.

A)lMB)0,75mMB)3MI)10Mm ) 0,11 m

II BapuanT.

1. HEIIZI[PITC COOTBCTCTBUC MCKAY BCIMUMHAMU U CAUHUIAMU UX U3MCPCHUS:

A) cuna Toka 1) BaTT

b) Koan4ecTBO TEMIOTHI 2) amriep

B) conporusnenue 3) oM Ha MeTp
I') ynenbHOE CONTPOTUBIICHUE 4) om

J1) pabota Toka 5) KOyIb

2. DNEKTPUUECKUN TOK B METAJUIAX MPEJCTABIAET CO00i ...

A) ynopsiioueHHOE ABMKEHUE CBOOOIHBIX TIPOTOHOB

b) ynopsimoueHHoe ABUKEHUE CBOOOAHBIX 3JIEKTPOHOB

B) xaotuuHoe (0ecnopsiiouHOe) ABMKEHUE CBOOOIHBIX TPOTOHOB
') xaoTnuuHOE (Oecnops1I04HOE) ABUKEHHE CBOOOAHBIX IJIEKTPOHOB

3. Kakoii hopmynoit Beipakaercs 3akoH Jlxoyns-Jlenna?

A) A=IUt B) P=IU B) I=U/RT) Q=I°Rt

4. To xakoil popmyJsie BBIYUCIAETCSA padOTa ANMEKTPUUECKOTO TOKa?
A) A=I°Rt B) P=IU B) I=U/RT') Q=Ult

5. Cuna Toka, mpoxozsuias yepe3 HUTh Jiamisl, 0,5 A. Hanpsixenue Ha namie 6 B.
KakoBo a1ekTpruueckoe CONMpOTUBICHUE HUTH JIaMITbI?

A)30mb)1,20mMB) 0,083 0MmI') 12 Om

6. [Tox kakuM HanpsHKEHUEM HaXOIUTCS OJHA U3 CEKLHUM TeJIeBU30pa
conpoTtuiieHueM 12 kOwm, ecnu cuna Toka B Heil 100 MA?

A)12BB)0,12BB)12BT) 1200 B

7. KakoBa MOIIIHOCTb JIEKTPUYECKOr0 TOKA B JlaMIie Ipu Hanpspkeruu 220 B u cune
toka 0,1 A?



A) 2,2 kBt b) 0,22 kBt B) 2200 kBT I') 22 BT

8. Onpenenure HaNpsHKEHUE HA KOHIIAX CTAJIbHOTO MPOBOIHUKA JUTMHON 70 ¢M H
IJIOIIA/bI0 TIoniepeuHoro ceuenus 0,1 MM, B KOoTOpoM cuia Toka 250 MA. Yoenvnoe
conpomusnenue cmanu paéno0,15 Om*um?/m.

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

9. K ucrounuky toka ¢ 3/1C 32 B u BHYTpeHHUM CONpPOTHBICHHEM 2 OM
HNOAKIIOYIINA conpoTuBiieHrne 6 OM. Onpenennure HalpsKEHUE Ha 3aKUuMax
MCTOYHHKA.

A)24BB)48 BB)72BT)96 B JI) 104 B

10. Kakoii JUIMHBI HYKHO B34Th KYCOK CTaJIbHON MPOBOIOKH ceueHureM 0,2 MM?,
YTOOBI B U3TOTOBJICHHOM M3 HETO CIIUPAJIU MOCIIE MOACOeIMHEHN K UCTOUHUKY ¢ DJ1C
6 B u BHyTpenHuM conpotusiienueM 1,2 OM cuia Toka Obuta paBHa 2 A? Voenvhoe
conpomusnenue cmanu paéno0,15 Om*mum?/m.

A)3MB)12MB)2,4MTD) 1,8 M 1) 0,36 M

Kontponupyemsie kommnerenuu: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kaouu Kk Tecram:
Bapuanr 1

Ne ponpoca 1 12/3/4/5/]6[7|8|9 |10
Mpaeuabneiii | A2 [T [B|B [T [T |[B|[A|A [A
oTBeT B3

B4

ri

AS
Bapuant 2
Ne Bonpoca 1 [2]3[(4]|5|6|7]8]9]10
IIpaBuJIbHBIN A2 B/ T|/A/B|I''T|A| A |B
OTBeT s

B4

I3

AS

Kputepuu ouenku:



— «2» BbICTaBIIsIeTCA 00y4JaroIeMycsi, ecii Habpan MeHee 4 06aJioB;
— «3» BBICTABIISIETCS O0yUaromeMycs, 3a 5-6 0amios;

— «4» BBICTABIISIETCS 00yUaroIiemMycs, 3a /-8 6aJIIoB;

— «5» BbICTaBIIIETCS 00OyUaromiemycs, 3a 9-10 6anos.

3aganus 1 camMocTosiTeJibHOH padoTsl (CP)
Tembl 3cce (pedepaToB, 10KJIAT0B, COOOIICHMIA)

1. YcnoBusi, HEOOXOAUMBIE Il BOSHUKHOBEHHS M MOJJICPKAHUS ICKTPUUECKOTO
TOKA.

Cuna ToKa ¥ IJIOTHOCTH TOKA.

3akoH OMa [T y4acTKa LEMu.

3aBUCHUMOCTh DJIEKTPUYECKOIO CONMPOTHUBJICHUS OT Marepuaia, JIUHBI U
IJIOIIA/IA TOTIEPEYHOTO CEUCHUS TPOBOIHUKA.

3aBUCUMOCTbD JIEKTPUUYECKOTO COMPOTUBIICHUS TPOBOIHUKOB OT TEMIIEPATYPHI.
TemnepaTypHblii KO3()PUIUEHT COMPOTUBIECHUS.

CBepXITPOBOIUMOCT.

DIIeKTPOABIKYIIAs CHJIa UCTOYHUKA TOKA.

. 3akoH Oma 151 TIOJTHOM 1IeTIH.

10.2nekTpruyecKkue 1eru.

11.ITapannenbHOE M TIOCIIEIOBATEIBHOE COSIMHEHUE TIPOBOIHUKOB.

12.3axonsr Kupxroda s y3na.

13.CoenriHEeHNE HCTOYHUKOB JICKTPUICCKON SHEPTUHU B OaTapero.

14.51C uctoyHuKa TOKa.

15.3akon [[xoyns — Jlenua.

16.PaboTa 1 MOITHOCTH ITOCTOSIHHOT'O TOKA.

17.TennoBoe nelcTBUE TOKA.

W

w©oo~N O

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

OtmeTtka «5»

MIOJTHO PaCKPBITO COJEPIKAHUE MaTepUaia

YETKO Y MPABWJIBHO JIAHBI OTIPEICIICHHS U PACKPBITO COJIepKaHuE MTOHSATHM, BEPHO
HCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

AJI1 TOKaA3aTC/IbCTBA UCIIOJIb30BAHBI PA3JIMYHBIC YMCHNA, BBIBO/IbI U3 Ha6JIIOI[eHHI>'I,
OIIBITOB

OTBET C&MOCTOHTCHBHBIﬁ, HCIIOJIB30BaHbl PAHCC HpI/IO6pCTCHHBIe 3HaHUs.

OtMmeTka «4»
PACKpBITO OCHOBHOE COJIEpKaHKHe MaTepHuaia

B OCHOBHOM IIPAaBUJIBHO JTaHbI ONIPEACIICHUS TOHATHN U UCIIOJIb30BAHbl HAYYHBIE
TEPMHUHBI.

OTBET CaMOCTOSITEIIbHbIN



oTnpeieSIeHHs TOHATUN HETIOJHBIE, IOMYIIIEHbl HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIE0BATEILHOCTH U3JIOKEHUS, HEOOIbIITNE HETOYHOCTH IIPH UCIIOIb30BaHUHU
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJaX M O0OOIIICHUIX

MPAaBWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (T0o3ULus
ITOHUMAFOIITU )

OtMmeTka «3»

YCBOCHO OCHOBHOE COJIepKaHNEe yUeOHOT0 MaTepraia, HO H3JI0KEHO (parMeHTapHO,
HE BCETJa MOCIeI0BATEILHO

OTIpe/IeTICHUS MIOHATUI HETOCTATOYHO YETKHE

HE WCIOJIb30BaHBI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI M 000OIICHHS 13
HaAOJFOICHUH, TOTYIIEHBI OITUOKHU TIPH UX U3JI0KCHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTIOJIb30BAHUH HAYYHOM TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHSITUIA

MPaBUJILHBIC U YETKHUE OTBETHI HA BOMPOCHI HABOSIIETO M KOHKPETUZUPYIOUIETO
xapakTepa (Mo3UlUs KPUTHK)

OtmMmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIaHbl OTBETHI HAa BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIICHBI IPyObIe OMMOKN B ONPESICHNUN ITOHATHH, IIPU UCTIOIb30BaHUH
TEPMHUHOJIOTHH.

JlabopaTopHbie padoThI

JlaGoparopHasi pabora Ne §

I/I3yqune 3aKOHOB MOCJI€10BaATC/JIBHOI0 M NMapPpaJJIC/JIbHOI0 COCIMHCHUSA
IPOBOJAHHUKOB

Henr padorbl: O3HAKOMUTBCS C PA3NMYHBIMM  METOJAMHU HW3MEPEHHUS
CONPOTHUBIICHUS, W3MEPUTh BEIUMYMHBI HEU3BECTHBIX CONPOTHUBIICHUMN, IPOBEPUTH
3aKOHBI IIOCJIEIOBATEIBHOIO U NAPAJUIEIBHOTO COEIMHEHUSACOIIPOTUBIICHUMN.

IIpuGopsl W NPUHAMIEKHOCTH: PEOXOPHA, Mara3uH COINPOTUBIICHH,
pPE3UCTOPBI C HEU3BECTHBIM CONPOTUBJICHUEM, TaJIbBAHOMETP, HMCTOYHUK TOKA, KIIIOY,
peocrar.

KPATKASA TEOPUSA
B ¢usuke paznnuaroT npoBOJHUKHU IIEPBOTO U BTOPOro poja. IIpoxoxnenue Toka
B IIPOBOJIHUKAX MEPBOrO POJia HE CBSA3AHO C U3MEHEHUEM UX XMMHYECKOW MPUPOBI U
3aMETHBIM IIEPEHOCOM BelecTBa. K HUM OTHOCSTCS BCE METAJUIBI.
B mpoBoaHukax BTOpPOro poaa IPOXOXKACHUE TOKA CBA3AHO C XMMHYECKUMH
WU3MEHEHUSIMU, BEAYLIMMU K BBIJIEICHUIO COCTABIIIOIIMX 3TH IPOBOJHUKH BEILIECTB B



MECTaX HUX COINPUKOCHOBEHUs C APYTHMMHU IPOBOJHHMKAMU. PacrniaBiieHHBIE COMH,
PacTBOPBI COJIEH, KACIIOT, IIEIOYEN SIBIISIFOTCS TPOBOAHUKAMH BTOPOTO POAA.

Ecnu B 0ogHOPOAHOM ydacTKE LENU CO3/aTh JIEKTPUUYECKOE I0Jie, TO B 3TOM
y4acTKE€ BO3HHUKAET »JJIEKTpUUeCKuil TOK. Co31aHHOE TOJIE XapaKTepU3yeTcs
HarnpspbkeHrueM U, TPUI0KeHHBIM K yYacTKY IIETH.

B pesynaprare onbiToB OM yCTaHOBHWJ, YTO IIPU TOCTOSIHHOM TeMIepaType
oTHollIeHHe HampspbkeHuss U Ha KOHIIaX TMPOBOJAHUKA K CHIIETOKA | B HEM sBisieTCs
MOCTOSIHHON BEJIMYMHOM:

R = — = const
I Cons

DTy BEIMYMHY HA3bIBAIOT 3JEKTPUYECKHM CONPOTHBIEHMEM R ydacTka Lenu
(npoBoanHuka). COrjiacHO 3JIEKTPOHHON TEOPUHU, COMPOTUBICHUE METAINTMYECKUX
IIPOBOJHUKOB JJIEKTPUUECKOMY TOKY BO3HHKAET BCJIEACTBUAE TOTO, YTO HOCUTEIN TOKA
— DJIEKTPOHBI MPOBOAMMOCTH — IIPU CBOEM JBW)KCHUM HCIBITHIBAIOT COYAApEHUs C
MOHAMH KPUCTAJUINYECKON pemeTku. [Ipu 3ToM nBMXKyIIMecs 3JIEKTPOHBI NEpeAaroT
MOHAM YacTh CBOE€H »JHEpruM, NpUOOpPETEHHOW IMpH CBOOOAHOM Ipobere B
IIEKTPUYECKOM IIOJIE. DHEprus, MepelaHHas HOHaM, IIPEBpAIlAcTCs B SHEPIHIO
OecropsIOUHOT0 KoJieOaHWsl MOHOB, T. €. BO BHYTPEHHIOI 3Hepruto. Paznnume B
COIPOTUBIICHUH PA3IMYHBIX METAJJIOB OOBSICHSIETCA pa3iMuueM CPEJHUX CBOOOIHBIX
IpoOEeroB AJIEKTPOHOB MU KOJUYECTBA CBOOOJHBIX 3JIEKTPOHOB B €IMHHULIE OO0beMa
MeTaIa.

Enununeit conporuBnenuss B cucteme CU  sBiusgerca om  (Owm), paBHBII
CONMPOTHUBJIEHUIO TAaKOTO MPOBOAHMKA, B KOTOPOM IpH HampsbkeHun 1 B Teder Tok
cuion 1 A. Benumumna, oOpaTHasi CONPOTUBIEHUIO, HA3bIBAETCA MPOBOAMMOCTHIO.
Eaunuieil npoBOAMMOCTH SIBJIETCS BEJIIMYMHA, OOpaTHasioMmy, - cuMeHC (Cm).

JIns  ONHOPOAHOrO  HUWJIMHIPUYECKOTO  NPOBOJHHMKA  CONPOTHBIICHHE
ompenenseTcs mo Gopmyiie:

pl

R="=
S

rae | - pvHa npoBOAHMKA; S - IUIONIAAh MOMEPEYHOrO CEYEHUS IPOBOAHUKA; P
- YJIEJIbHOE COMPOTUBIICHUE MaTepralia, U3 KOTOPOrO U3TOTOBJIEH MTPOBOIHHUK.

YuciioBoe 3HAYE€HHE YICIBHOIO CONMPOTHBICHUS £  paBHO COMPOTHBJICHUIO
NPOBOJHUKA JJIMHOM 1 M, a IJIOmaas MoIepeyHoro cedenus papHa 1 m2. Eaununa

YAEIBHOTO CONPOTHBIICHUSI HOCUT Ha3zBaHue «oM — Merp» (Om™*wm). Benuuuna,
oOpaTHasi y/ACJIbHOMY COMPOTHUBIICHUIO, HA3bIBACTCS YACIBHOM MPOBOJAUMOCTHIO
Marepuana:
1
g=—
o

Enunauna yaenpHOM MPOBOIUMOCTH — «CUMEHC Ha MeTp» (Cm/M).

Hanuune nmpumecedt B MeTa/NIMU€CKOM IMPOBOJHUKE YBEIMYMBAET €r0 YJEJIbHOE
compoTHUBIeHUE. B Tex ciyuasx, rae TpedyeTrcss MajoeCONpOTHBIECHUE MTPOBOJIOB,
MPUMEHSIIOTCSI YUCThIE METAJIbl. MeTalIM4ecKue CIUIaBbl MPUMEHSIOTCS IS
MOJTy4EeHHMSI OOJIBIITMNX 3HAYEHUHN COMPOTUBIICHUH.

ConpoTuBiieHHE TTPOBOJHUKOB M3MEHSETCS MPU U3MEHEHUM WX TeMIepaTyphl.
[Ipn yBenM4YeHUW TEMIIEpaTyphl COMPOTHUBJICHUE METAUIMYECKUX ITPOBOJIHUKOB



YBEIUYMBAETCS. 3aBUCUMOCTb  YJIEJIBHOTO  CONPOTHUBJIEHUS OT TEMIIEPaTypbl

XapaKTEpU3yeTCs TEMIEPaTypHbIM KO3 GUIMEHTOM conpoTuBicHus % maHHOTrO
dp
BeIllECTBA: p dt
JIns MHOTMX TIPOBOJHMKOB (B T. 4. METAJJIOB) MPU HEOOJBIINX HHTEpBaJiax

TeMIEpPaTypbl 3aBUCHMOCTh  Y/ACIBHOTO COMPOTHUBICHUS F OT TeMmepaTypsl
ONKCBHIBAETCS IMHEWHBIM 3aKOHOM:

p=po(1+aty
rae Po — yaeapHOe COMPOTHBIICHHE TIPH 0°C; t— TeMIIepaTypa IPpOBOJHHUKA, 0C;

@ _ cpenHmii TEeMIIEPATYPHBINA KO3(DOUIIMEHT COMPOTUBICHUS TS OTPEICICHHOTO
WHTEpBAJIA TEMIIEPATYP.

JIs TOYHBIX U3MEPEHUN IOJIB3YIOTCA METOAAMU, CBOIAIIMMUCSA K CPABHEHHUIO
U3MEPSIEMOT0 COIPOTUBJICHHUS] CO CTaHAAPTHBIMU (dTasioHamu). OOHUM U3 HUX
SBJIIETCS. METOJ] MOCTa TOCTOSIHHOIO TOKa (MOCTHK YUTCTOHa). [IpuHumnuambHas
cXeMa MeToJla MOCTa ObLIa paCCMOTPEHA BBIIIIE.

MOPAJOK BBIIIOJIHEHUS PABOTbBI
3apanme 1. U3mepeHue conpoTUBIIEeHUs Pe3UCTOPA € IOMOIIbIO MOCTA
Yurcrona.

1.  CoOpaTp 3JIEKTPUUYECKYIO LIETb 10 CXEME, MPUBEICHHON Ha puc. 1.

2.  TlocraButh aBmxok C peoxopaa AB B cpeaHee MOJ0KEHNUE.

3.  CoOama"cupoBaTh MOCT TIOJI00OPOM COMPOTUBIICHUN Ry, Tak 4TOOBI TOKA3aHUS
rajbBaHOMETpPA OKa3allMuCh paBHBIMU HYJIO. 3HaueHus Rp, Li, L, 3amucate B
Tabn. 1.

Rx Rm

\SA
A ! c B

—r g—[_

+ - R

4. HaiiTi HEeM3BECTHOE COMPOTUBIICHUE IO (POPMYIIE:

5. tne Ly m L, — nnuHa mnpoBonoku peoxopna Ha ywactkax AC u CB
cootBeTcTBeHHO (L1=AC, L,=CB). Pe3synbrar 3anectu B Ta01. 2.



6. TloBTOpUTH M3MEpeHUsT yKa3aHHBIC B MM, 3, 3 emie aBa pa3a, CMECTUB JBIKOK
peoxopza BIPABO U BIEBO OT CPEAHETO MOJIOKECHUS.
7. BbIYHCINUTH cpefiHee 3HaUECHUE U3MEPEHHOTO PE3UCTOPA.

Tabnuya 1
Ne Rm, Lll L2! Rl’ —
OMm M M OMm R1,
Om
8. AHQIOTMYHO HU3MEPUTHh  COINPOTHBJIEHHWE  BTOPOTO pPE3WCTOpa U
3amMcaTh OKOHYATEIIbHBIC PE3YJIbTaThl B Ta0. 2.
Tabnuya 2
Ne Rm, Ls, Lo, Rz, —
Om M M OMm Ro,
Om

COCIMHEHNH Pe3UCTOPOB.

1. TTonb3ysice

bopmynamu

ITOCJIEA0BATCIBHOI'O )41

3aganne 2. [IpoBepka 3aKOHOB MOC/IEI0BATEIBLHOT0 W NMAPAJIEIbHOIO

napajuiCJIbHOTO

COCIMHEHUM, pacCcUUTaTh OOINEEe COMPOTHUBICHHUE PE3UCTOPOB, U3MEPEHHBIX B
3alaHuHA 2.

BBIBOJl O BBINOJHAEMOCTH 3aKOHOB
COEIMHEHN PE3UCTOPOB.

2. CpaBHUTH M3MEPEHHbIC 3HAYCHUS R, U R,y ¢ BhIuncIeHHbIME. Clenath
MOCJIEOBATENILHOIO W TapajjIeIbHOIO

Tabauya 3.
No Rm, Ls, L., Rnap 5, Rnap_i Ruap _m
OMm M M Om Om Om
Tabnuya 4
Ne Rm, Ly, Lo, Rnoc 5 Ruoc Ruoc _m
OMm M M OMm Om OMm




KoHTpoabHbIe BONIPOCHI
1.  OOBscHUTE NPUHLMI JAESHCTBUS MPOCTEUIIETO OMMETPA.
2. B deM KOHCTPYKTMBHOE OTJIMYHE aMIlepMETpa, BOJbTMETpa, rajibBaHOMETPA
MarHUTORJIEKTPUYECKON CUCTEMBI?
3. Kakumu npeumyiiectBaMu 00J1aJa€T METOJ ONpPENeNICHUs CONMPOTUBIICHUS
MOCTOM YHUTCTOHA MO CPAaBHEHUIO C METOJIOM aMIIEpMETpa U BOIbTMETpA?
4. Tlouemy omuOKa U3MEpEHUH MOCTOM YUTCTOHAa MEHbBIIE, ECIH
conpoTtuBieHue Ry u Ry 6m3ku apyr K Apyry?
[ToueMy OONBIIMHCTBO raJIbBAHOMETPOB UMEET MIKATy C HyJIeM Iocepeanne?
MoxHO 71 B CXeMe€ MOCTa YHTCTOHA NMPOU3BOAUTH M3MEPEHUS, MOMEHSB
MECTaMH TraJlbBaHOMETpP U UCTOYHHUK TOKa?
7. Hapymaercs nu paBHOBeCHE MOCTa YUTCTOHA, €CIIM HU3MEHHUTH BEIUYUHY
HANPSDKEHUS UICTOYHHUKA TOKa?
8. BriBecTu ycioBusSi paBHOBECHs MOCTa YWUTCTOHA, WCIIONB3Yys 3aKOHBI
Kupxroda.

o o

Kontpomupyemsie kommnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; II.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

— Omnenka «5» CTaBUTHCA, €CIIM YYAIIUNUCA BBIIOTHIET padOTy B MOJHOM O0OBEME C
COOJIOJICHNEM  HEOOXOJMMOW  TMOCJIENOBATEILHOCTH  MPOBEJCHUS  OMBITOB U
U3MEPCHU;  CaMOCTOSITCIIBHOW  pallMOHAJBLHO  MOHTHPYET  HEOOXOIUMBIe
00OpyZIOBaHUE; BCE OMBITHI MPOBOAUT B YCIOBHUSAX U PEKHMaX, 00CCICUMBAIOIINX
MOJTyYCHUE TIPaBUJIBHBIX PE3YJbTaTOB M BBIBOJOB; COOJIOMAET TPEOOBAHUS IPABUI
0e30MacHOCTH TpyJa; B OTUYETE MPABUIBHO W AKKypaTHO BBHIMOJHSET BCE 3aIMCH,
TaONHIIBI, PUCYHKH, YEPTEKHU, TpadUKH, BHIYUCICHHS; TIPABIJIBHO BBITIONHSACT aHAIH3
MTOTPEIIHOCTEN.

— OueHka «4» CTaBUTCS, €CJIU BBITIOJHEHBI TPEOOBaHUS K OILEHKU «5», HO ObUIM
JOMYIIEHbl NBa-TPU HeJoueTa, He Oojiee OJHOW HEerpyool OmHuOKH U OJIHOTO
HeJo0YerTa.

— Omenka «3» craBuTCs, eciu paboTa BBHIMOJHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJIHGHHONW YacTH TaKOB, TIIO3BOJIIET TIOJYYUTh TNPABWIbHBIC PE3YyNbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OMBITA U U3MEPEHHUM ObUTH JOMYIIEHBI OIITHOKH.

— Ormenka «2» CcTaBUTCS, €CAW paboTa BBHINIOJHEHA HE TMOJTHOCThIO W 00BEeM
BBITIOJITHGHHOH 4YacTH pPabOT HE IO3BOJIAT CJeiaTh INPaBUIBHBIX BBIBOJOB: €CJIH,
OTIBITHI, U3MEPCHHMS, BBIYNCIICHUS, HAOIIOICHUS PON3BOIUIMCH HETIPABHIIBHO.

JlabGopaTopHbie padoThI

NHcTpyKkunoHHasi KapTa K jadopaTopHoii padote Ne 6
Tema 3anstusa: usmeputrb JOJIC u omnpenereHUe BHYTPEHHETO COMNPOTHUBICHUS
MCTOYHHKA TOKA.



Heab 3aHATHSA: HAYUUTHCS OHKCHOEPUMEHTaNbHO, u3MepsaATh OJIC u BHyTpeHHee
CONPOTUBJICHUE UCTOYHUKA TOKA.

Ilepen HauyaJioM 3aHATHSA HE00XO0AUMO 3HATh. 3akoH OMa U1l yyacTKa LEMH, 3aKOH
Oma 1 TOJTHOM 1eNH, KaK MOJKII0Yal0TCs B LEMb MPUOOPHI U3MEPEHUS CUJIbl TOKA U
HaIpsHKEHUS, TEXHUKY 0€30MaCHOCTH MpU paboTe € AIEKTPUUECKUMU IETISIMHU.

Ilocsie okoHYaHUSI 3aHATHSA HEO0X0AUMO yMeTb. COOMpPATh JJIEKTPUUECKHE IEMU
napajyieIbHO  COCIMHEHHBIX IPOBOJHUKOB, CHHMAaTh I[IOKa3aHUs MPUOOPOB,
paccYUTHIBATh MOJHOE COMPOTUBIICHUE MAPAIIETLHO COSTUHEHHBIX TPOBOIHUKOB.
OobopynoBanme: komiboTep, THTEpHET, HHCTPYKIIMOHHAS KapTa.

Conepxxanue u Teopus.
Bo3HUKHOBEHHE PA3HOCTU MOTEHIMAIOB HA IMOJKOCAX JIFOOOr0 MCTOYHUKA SIBIISIETCS
pPE3yJbTaTOM PA3LAEICHUS B HEM IOJOKHUTEIBHBIX M OTPULATEIBHBIX 3apsgoB. OTO
pazziereHre NpoucxoauT daronaps paboTe, COBEpIIAEMO CTOPOHHUMH CHIIAMHU.
Cuibl HE3NIEKTPUUECKOIO MPOUCXOXKICHHUS, AEUCTBYIOIINE HA CBOOOJHBIE HOCUTEIH
3apsiia Co CTOPOHBI UCTOYHUKOB TOKA, Ha3bIBAIOTCSI CTOPOHHUMHU CUJIAMU.
[Ipy mepemenieHnun dJIEKTPUUECKUX 3aps0B 110 LIENH ITOCTOSSHHOIO TOKa CTOPOHHUE
CHJIbI, IEHCTBYIOIIME BHYTPU UCTOYHUKOB TOKA, COBEPILIAIOT paboTy.
dusnueckas BeIWYMHA, paBHAs OTHOIIEHUIO pPaOOThl Acr CTOPOHHMX CHJI IIPH
[IEpEMEIEHNN 3apsna ( BHYTPUM MCTOYHMKA TOKAa K BEIWYMHE DJTOTO 3apsja,
Ha3bIBACTCS EKTPOABMKYLIEH cunoi nctounuka (31C):
IC == Am
g
SJ1C omnpenensiercst pabOTOM, coBepiIaeMOl CTOPOHHUMH CUJIaMH IIPU MepeMEeHUN
€AMHUYHOIO TOJIOKUTEJIBHOTO 3apsfa. ODJEKTPOABMKYILNAsS CHIA, KaK U PAa3HOCTh
NOTEHUUANOB, u3Mepsercs B BoibTax. YtoObl  u3Meputrb  IJIC ucrouHuka,
HAJI0 IPUCOECIUHUTD K HEMY BOJIBTMETP IPU PA30OMKHYTOH LIEIIH.
M cTOYHUK TOKa SBIIAETCS IPOBOJHMKOM M BCETJIa UMEET HEKOTOPOE COIPOTUBIICHUE,
IIO3TOMY TOK BBIJEJSET B HEM TEIUIO. DTO CONPOTHUBIICHHE HA3BIBAIOT BHYTPEHHUM
COMPOTHUBJIEHUEM UCTOYHUKA U 0003HAYAIOT I.
Ecnu uenps pazomMkHyTa, TO paboTa CTOPOHHUX CHJI MPEBpaAlIaeTCsl B MOTEHIMATBHYIO
DHEPrUI0 MCTOYHMKA TOKa. IlpM 3aMKHYTOM Liemu 3Ta IOTCHUUAJIbHAs DJHEPIus
pacxoayeTcss Ha paboTy M0 TMEepeMEUIEHUI0 3apsoB BO BHEIIHEW Ienu ¢
COIIPOTUBJIEHHMEM R M BO BHYTpEHHEN 4acCTH LIENU C CONPOTUBIIEHUEM T , T.€. € = IR +
Ir.
Ecmn uens cOCTOMUT W3 BHEIIHEM 4YacTH CONPOTHUBIEHHEM R U BHyTpeHHeEHR
CONPOTHUBJIEHUEM I, TO, COIVIACHO 3aKOHY coxpaHeHus sHepruu, IJIC ucrouHuka
OyZeT paBHa CyMME HamlpsDKEHUI Ha BHEUIHEM M BHYTPEHHEM Y4yacTKax LEMH, T.K.

IpU TEPEMENICHUM MO 3aMKHYTOW LIENW 3apsi[ BO3BpallaeTcsi B HCXOJHOE

E=IR+1Ir
MMOJIOYKECHUE , e IR — HampsbkeHne Ha BHEIIHEM YydacTke Ienu, a lr -

HaIpsHKCHUEC HAa BHYTPCHHEM YYACTKE LICIIN.

c
=
Takum 00pa3om, 11 ydacTka 1emnu, coaepxkamero 3/(C: Rtr




DOrta dopmyna BeIpakaeT 3akoH OMa I IMOJHOM IIENH: CHjla TOKa B ITOJHOM
e TMPSMO TMPOTIOPIIMOHANIBHA JJICKTPOJABMIKYIINECH CHJIE HCTOYHHUKA M 0OpaTHO
IIPOIIOPIIMOHAIEHA CYMME COIPOTHBJICHUI BHEIITHETO M BHYTPEHHETO YYaCTKOB IICIIH.

YacTo HCTOYHHMKH BJICKTPUYECKOM SHEPTHH COCIUHSIOT MEXTy COOOH IS
nutanus 1enu. CoeJMHEHNEe KCTOYHUKOB B 6aTapero MOXKET OBITh MOCIIEI0BATEIbHBIM
Y TIapaJIJICTbHBIM.

IIpu mocienoBaTEILHOM  COEIMHEHHM [BAa COCEHHX HMCTOYHHKA
COETMHSIIOTCHA Pa3HOUMEHHBIMH TOJTIOCAMM.

[Tony4uuBIIasics IPH MOCICAOBATEILHOM COSIUHCHUH aKKyMYJISTOpHAs OaTapes
UMEET Ty K€ €MKOCTh, YTO M y OJMHOYHOIO0 aKKyMYJISTOpa, a HaIPsOKCHHE TaKOH
aKKyMYyJIITOpHOM OaTraped paBHO CyMME HaOpsDKCHUH  BXOIAIIUX B  HEe
aKKyMyJISTOpOB. T.e. €Clii aKKyMYJATOPhl HMEIOT OJHMHAKOBBIC HAMNPSHKCHUS, TO
HaIpsDKCHHE O0aTaper paBHO HAIPSHKCHHIO OJHOTO aKKyMYJISTOpa, YMHOXXEHHOMY Ha
KOJIMYECTBO aKKyMYJIATOPOB B aKKYMYJISITOPHOH Oatapee.

— 1+ =+ =+ =+
|
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1. 3/1C Gatapeu paBHa cymme DJIC OTAeNbHBIX UICTOUHUKOB €= €1 + € + €3

2. O0miee compoTHUBIIGHHE OaTaped HWCTOYHMKOB PaBHO CyMME BHYTPEHHUX
COINPOTHUBIICHUN OTAECIbHBIX HCTOUYHUKOB IGarapen= 1 + 2 + I3

Ecnu B GaTapero coeMHEHBI N OJIMHAKOBBIX MCTOYHMKOB, To DJIC OGaTapeun €= negg, a
COIIPOTHUBJIICHHUE Igarapen— NI1

nE
R+nr

I=

3. Cuya Toka B Takoi 1ienu 1o 3akoHy Oma

Ilpuy mapaieIbHOM COCJMHEHHMH COCIMHSIIOT MeKAy coloii Bce
MOJIOKUTEJIbHbIE U BCe OTPULATEIbHbIE MOJIIOCHI IBYX WJIH N HCTOYHUKOB.

[TapannensHo COEIMHSIIOT TOJIBKO UICTOYHUKH C OJMHAKOBOM
OJIC. llonyuuBiiascs TpH MapayieIbHOM COEAMHEHUM aKKyMyJsTopHasi Oartapes
UMEET TO K€ HaANpsDKEHHE, YTO UM y OJIMHOYHOIO aKKyMYJISITOpa, a €MKOCTh TaKOH
aKKyMYJISITOPHOM OaTtaper paBHAa CyMME €MKOCTEH BXOJSALIUX B HEE aKKyMYJISTOPOB.
T.e. ecnu aKKyMyJIsITOPbI UMEIOT OJJUHAKOBBIE EMKOCTH, TO EMKOCTh aKKYMYJISITOPHOMN
Oarapen paBHa E€MKOCTH OJHOIO aKKyMYJISITOpa, YMHOXKEHHOH Ha KOJUYECTBO
aKKyMyJIATOpOB B Oarapee.




—

1. OJIC GaTapen 0IMHAKOBBIX UCTOYHUKOB paBHa D/[C 0JTHOrO HCTOUHHKA. €= 1= € =
€3
2. ConpoTuBiIcHHE OaTapey MEHBIIIE, YEM COIIPOTUBJICHHUE OJHOTO UCTOYHUKA [sarapen=
r/n

L., €
3. Cuya Toka B Tako# 1emnu 1o 3akony Oma Rtrin

DeKTpuYecKass SHEPrus, HAKOIUICHHAs B aKKyMYJIATOpHOH Oarapee paBHa
CyMME€ DHEPIHH OTACIBHBIX AKKyMYJISTOPOB (IIPOHM3BEICHHIO YHEPTHH OTACIBHBIX
aKKyMYJISITOPOB, €CIIM aKKyMYJSTOPBI OJWHAKOBEIC), HE3aBHCHMO OT TOTO, Kak
COCTMHEHBI aKKYMYJISITOPHI - MAPaJUICITLHO WIIH TTOCIIEI0OBATEIBHO.

BHyTpeHHEe CONPOTUBICHHE aKKyMYJISITOPOB, HW3TOTOBJIEHHBIX I10 OJIHOU
TEXHOJIOTHH, MIPUMEPHO obparHO MIPOTIOPIIMOHAIIBHO E€MKOCTH
akkymynsaTopa. [lostoMmy  T.K. Tpu  mapauieTIbHOM  COSIUHCHHH  €MKOCTh
aKKyMYJIITOPHOM OaTaped paBHA CyMME €MKOCTEH BXOJSIIMX B HEE aKKYyMYJIITOPOB,
T.€. YBEJIMUMBACTCS, TO BHYTPEHHEE COMPOTHUBIICHUE YMEHBIIACTCS.

Orcrona £ =I,R, +Iir & =1I,R, +1,r

[Tockonpky /1R =U, g I-R. =U, 10
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Orcroma  ciemyeT, dYTO  BHYTPEHHEE  CONPOTHBIICHHE  HMCTOYHHUKA
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WUCTOYHMKA TOKa

Napamerpsl Toka Lenu

BoiDepure
UCTONHUK TOKQ
MCTOUMMK 1

e Onucanue yCTaHOBKH
I= 381 A BUPTYAaJbHOH

J1a00paTopHOil padoThI
DKcnepuMeHTaIbHas

yCTaHOBKa Mpe/ICTaBIeHa
Ha pucyHke. B 1eBo
BEPXHEM yriy
NpeACTaBlieHa  MaHelb
«MCTOYHUK TOKa», Ha
KOTOPOU MOKHO
BbIOpaTh OJMH W3 TSTH

_ MCTOYHNK 2

* WCTONHNK 3
_ WCTOYHWK 4
_ MCTOYHWK 5




WMCTOYHHUKOB TOKa. BHU3Y pacmosioeH KoY. KOTOPhI HEOOXOAMMO OYIeT 3aMbIKATh
MOCIIe JKCOEPUMEHTa. B KpailHEM HWIKHEM NPaBOM YINIy PAcIOJOXKEH peocTar.
MoxHO mnepemeniaTh MOJ3YHOK M MEHATh 3HAYECHHE CONpOTUBIICHHS. Mcnonb3ys
MPEICTABICHHYIO YCTAHOBKY, JOCTUraeTcsi 1eJb IOCTaBICHHOW JabopaTOpHOU
paboThI.

Il1aH BBINOJIHEHUS PA0OTHI
1. Ileperinure no
ccouike https://www.youtube.com/watch?v=H8F2aQzK7]0 npocMoTpuTe BUIACOYPOK
KOTOPBIN TIOSICHUT, KAKUM 00pa30M MPOBOAUTCS JTAOOpaTOpHAst paboTa B peaabHBIX
YCIIOBHSIX.
2. [epeiimute mo cepiike http://mediadidaktika.ru/mod/page/view.php?id=380
Y BBINOJIHSWTE MOCJIEN0BATEIBbHOCTD JEUCTBUM, OTIMCAHHBIX HIXKE.

1.3apanue. Paccuumaiime 3/[C u enympennee conpomuenienue yenu.

1. 3anmycTuTh BUPTYAJIbHBIA CTEH]T

2. BriOepute UCTOYHUK TOKA 1.

3. Kypcopom HaBOIUM Ha KJIHOY U 3aMBIKAEM LIETIb.

4. KypcopoM HaBOJMM Ha peOCTaT, IBUTA€M MOJI3YHOK peocTara.

5. YcraHoBUTE TOJIBYHOK peocTaTa NMPUOIM3UTENBHO B CpETHEE TIOJI0KEHHUE, U3MEPHTE
cwy Toka [+ u manpsxerne U, | 3amecute B Tabmumy 1.

6. llepenBuHBTE MON3YHOK peocCTaTra, M3MEpPhTE CHIIy TOKa I; u nanpsxenne Us |
3aHecHuTe B Ta0IMIy 1.

7. Bbluucoute BHYTpeHHee comnpoTtuiieHue Fm JJC # ucTOYHMKAa TOKa MO
dbopmymnam (1) u (2)

8. Pe3ynbpTaThl U3MEPEHUI U BHIYUCICHUH 3aMuIuTe B Tabmuiry 1.

9. BBIOJIHUTE TaKHE JKe JICUCTBUS JJII HCTOYHUKOB ToKa 2,3,4,5.

Tabnuna 1.

N /o EI/I3M.,B |1,A |2,A Ul,B UZ,B R10M Rz,OM I’,OM Equ.,B

10.Cnenatb BBIBOSI.

KoHTpoJsbHBIE BONIPOCHI.

1.ITouemy nokazaHusi BOJIbTMETPA IIPU PA30MKHYTOM M 3aMKHYTOM KJIFOU€ Pa3JIMYHbI?
2.Kak noBeICUTh TOYHOCTH U3MepeHus JJ]C nuctounnka Toka?

3.MoxeTe M Bbl NPEMIOKUTH Apyrue crnocoObl uzMepeHuss 3/IC U BHYyTpEeHHEro
CONPOTHUBJIEHUS] ICTOYHUKA TOKA?

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

Kpurepun oueHku:



— OreHka «5» CTaBUTHCS, €CIU YUAIIMNCS BBIMOIHIET paboTy B MOJHOM 00beMe ¢
co0JI0IeHHEM HEO0OX0JUMON MOCIEA0BATEILHOCTH MPOBEACHHS ONIBITOB U
U3MEPEHMI; CAMOCTOATEIBHON PALIMOHAIIBHO MOHTUPYET HEOOXOIUMBIE
000py1I0BaHUE; BCE OIBITHI IPOBOJUT B YCIOBUAX U PEKUMAX, 00ECIIEUNBAIOLINX
NOJTyY€HUE MPABUIIBbHBIX PE3yJIbTATOB U BHIBOJOB; COOJIIOJAET TPEOOBAHUS IPABIII
0€30I1aCHOCTH TPYyJa; B OTYETE MIPABUIIBHO U aKKYpPATHO BBITIOJIHSET BCE 3alKCH,
TaOJINILbI, PUCYHKHU, YEPTEXKHU, TpA(UKH, BEIUNCICHUS; IPABUIIBHO BBINOIHIET aHAIU3
MOTPEIIHOCTEM.

— Onenka «4» cTaBUTCA, €CIIU BBIIOJIHEHBI TPEOOBAHUS K OLIEHKHU «5», HO ObLIN
JOMYLIEHBI IBA-TPU HEAOYETA, HE 00JIee OAHOW HErpyOOoil OIIMOKU U OJTHOTO
HEJ04YeTa.

— Ouenka «3» cTaBUTCA, €CaU padoTa BBIINOJIHEHA HE MOJHOCThIO, HO 00beM
BBIIIOJIHEHHOM YaCTH TAaKOB, IO3BOJISIET MOIYYUTh NPABUIbHBIE PE3YJIBTATHI U
BBIBOJIBL: €CJIM B XOJI€ MIPOBEJICHUS ONBITA U U3MEPEHHI ObUIH JOIMYLIEHBI OLINOKU.
— OreHka «2» cTaBUTCS, €CIM pad0oTa BBIIOJIHEHA HE MOJTHOCTHIO U 00bEM
BBITNIOJTHEHHOM 4acTu padoT HE MO3BOJIAT ClIEIaTh IPaBUIbHBIX BHIBOJIOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCIICHUSI, HAOJII0IEHUS TIPOU3BOANINCH HEMPABUIIBHO.

JlabopaTopHbie padoThI

HNucTpykniuonHas kapra K JjadopaTtopHoii padore Ne 7

Tema 3aHsITHSA: ONIpPEEIIEHNE YAEIBHOIO CONPOTUBIIEHUS IPOBOJHUKA

Henb 3aHATHS: ONPEACIICHHE YIEIBHOIO  AJIEKTPHUYECKOTO  CONPOTHBIICHUS
PE3UCTOPHOTO MPOBOJIA 10 TEXHUYECKOMY METO.Y.

Ilepen Ha4ya0M 3aHATHA HEOOXOAMMO 3HATH: UYTO TAKOE YAEIbHOE CONPOTUBIICHUE
Y OT YEro OHO 3aBUCHUT; 3HATh MPUHLHUII JE€HCTBUE U3MEPUTEIBHBIX TPUOOPOB.

ITocsie okoHYaHUSI 3aHATHS HeOOXOAMMO YMeTb: BBIUUCIATH  YAEJIbHOE
CONMPOTHUBJIEHUE NPOBOAHUKOB ISl PA3JIMYHBIX METAJIOB.

Oo6opynoBanme: xoMnbroTep, IHTEpHET, NHCTPYKIIMOHHAS KapTa.

Copnepixkanue u Teopusi.

Krnacc ycTpoicTB, KOTOpbIE MPUMEHSIIOTCS ISl UBMEPEHUSI DJIEKTPUUYECKUX BEJIUYUH,

HAa3bIBAIOTCS
y W v - AJICKTPOU3MEPUTEILHBIMU ITPHOOPAMHU.
o 08 10 CyIecTByrOT OoJIBIIIOe
oh X> id, ; % KOJINYECTBO pa3InYHbIX
NRNS lo | npeen
\y ; /mMepeHmBJ'IGKTpOI/IBMepI/ITeJ]BHBIX IprOOpPOB.
\\>.
0 20 .
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\ MOAPA3ACISIIOTCS  HAa  CICAYIOLIWE
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CHCTCMBI O ) OCHOBAHHBIC Ha



IIPUHOUIIC BBaHMOHeﬁCTBHﬂ KaTylllKp € TOKOM MW BHCIIHCTO MAIHUTHOI'O IIOJIA,
c0o31aBacMOI0 IMOCTOSIHHBIM MAarHuTOM.

2. HpI/I60pI>I GHCKTpO,HHHaMquCKOﬁ CHUCTCMBI , OCHOBAHHBIC Ha ITPUHIIUIIC
QJICKTPOAMHAMHUYICCKOI'O BSaHMOHGﬁCTBHH ABYX KATYHICK C TOKaMH, U3 KOTOPBIX OJHA
HCIIOABUIKHA, 4 ApYyTrasd IIOABHIKHA.

3. IIpuOopbl 3IEKTPOMArHUTHON CHCTEMBI { , B KOTOPBIX HCHOJIb3YETCS
MPUHINN B3aUMOJICHCTBUS MArHUTHOTO TMOJS HEMOJBM)KHOM KATYIIKH C TOKOM U
MOJABMKHOM KeJIE3HOU IJIACTUHKY, HAMAarHUYCHHOM 3THM TI0JIEM.

4. TeroBble U3MEPHUTEIbHBIC MPUOOPHI, UCIIOIB3YIOIINE TEIJIOBOE JICUCTBUE
AJEKTPUYECKOTO TOoKa. Harperas TOKOM MpOBOJIOKA YJJIMHAETCS, IPOBHUCAET, M
BCIICJICTBHE ATOT0 TOJBHXKHAS YacTh MpUOOpa IMOIydaeT BO3MOKHOCTh MTOBEPHYTHCS
o/ ICMCTBHUEM MPY>KUHBI, BEIOUparolel 00pa30BaBIIyOCs CIa0UHY ITPOBOJIOKH.

5. HpH60pBI I/IH,Z[YKI.[HOHHOﬁ CHCTCMBI , OCHOBAHHBIC Ha IIPHUHIOMUIIC
B3aPIMO,Z[CI>'ICTBPISI Bpallaromerocss MarHuTHOro IoJii ¢ TOKaMH, MHAYKTHUPOBAHHBIMU
9THM II0JICM B ITIOABUKHOM MCTAJINIMYCCKOM HUJIMHAPC.

6. HpI/I60pBI BHGKTpOCTaTquCKOﬁ CHCTCMBbI . , OCHOBAHHBIC HA IIPHUHIIUIIC

B3aMMOJICUCTBUSL  TOJBIDKHBIX W HEMOJBI)KHBIX ~ METAUIMYECKUX  IUIACTHH,
3apsKEHHBIX PA3HOMMEHHBIMU 3JIEKTPUUECKUMU 3apsiaMHu.

7. TlpuOopel TEPMOIIEKTPUYECKOW CHUCTEMBI, MPEACTABISAIOMIUE COOOM
COBOKYITHOCTh TepMoOMapbl ¢ KAKUM-JIMOO YyBCTBUTEIBHBIM MPUOOPOM, HAIpUMeEp
MAarHUTORJIEKTPUYECKOM CUCTEeMBbI. 3mepsieMblil TOK, MPOXOAs 4YEpe3 TepMmonapy,
CIIOCOOCTBYET BO3HUKHOBEHUIO TEPMOTOKA, BO3JICHCTBYIOIIETO Ha
MarHUTORJIEKTPUUECKUN TTPUOOP.

8. IlpuGopsl BUOpAIMOHHON CHUCTEMBI, OCHOBAaHHBbIE HA MPHUHIMUIEC
MEXaHUYECKOTO pe30oHaHca BHOpupyrommx Ten. [lpu 3amaHHONW YacTOTe TOKa
HanOoJiee WMHTECHCUBHO BHUOPUPYET TOT W3 SKOPHKOB DJIEKTPOMArHUTa, MEPHO/T
COOCTBEHHBIX KOJIEOAHUN KOTOPOTO COBIAAET C MEPUOOM HaBsI3aHHBIX KOJICOaHUH.

9. DAEKTPOHHBIE U3MEPUTEIIbHBIE MPUOOPHI - TPUOOPHI, U3MEPUTEIIbHBIE LIETIH
KOTOPBIX COJIEpPKAT JJIEKTPOHHBIE 3J€MEHThl. OHU HCHOJIB3YEeTCS IS U3MEPEHUN
MPAKTUYECKA BCEX IJICKTPUUYECKUX BEJIMYWH, a TaK)KE HEIICKTPHUUECCKUX BEJIIMYMH,
MpeBapUTEIbHO TPE0OpPa30BAHHBIX B AICKTPUUYECKUE.

[Io Tumy OTCUETHOrO YCTpPOMCTBA pa3IMYalOT AaHaJOroBble U IU(pOBHIC
pUOOPBHI.

XapakTepuCTHKH JIEKTPOU3MEPHUTEIBLHBIX IPHUOOPOB.

IIpenesnom  uM3MepeHMs PICKTPOUMEPUTEILHOTO  MpUOOpa  Ha3bIBACTCS
MaKCHMAaJIbHOE€ 3HAY€HUE U3MepseMor (U3UYECKOM BEITUYUHBI Xmax, KOTOPOE
BBI3BIBACT OTKJIOHCHHE YKa3aTeJsl Kbl TprOOpa Ha BCIO TIKATY.

YyBCTBUTEJIBHOCTH S — 3TO CIIOCOOHOCTh MpHOOpa pearupoBaTh Ha N3MEHCHHE
U3MEPSIEMOM BEJIMYUHBI, T.€. BEIIMYMHA, KOTOpas MOKAa3bIBAET, HA CKOJBKO JEICHUU
AN mepeMenaeTcss ykaszatelb MNpuoopa TpH HW3MEHEHWU 3HAYCHHSI H3MEpsSeMOi

BEJIMYMHBI AX Ha €IUHUILY:
A1
s=27
Ax,



EnuHALBI W3MepeHWs YyBCTBHTEIBHOCTH 3aBHCHT OT pPOJa H3MEpSEMOM
BenuuuHbI (1e1/B, nen/A u T.1.).

Ilena [ejieHMsI YUCIICHHO paBHA 3HAYCHHUIO HM3MEPSICMOW  BEIMYHHBI X,
BBI3BaBIIICH OTKJIOHEHHUE yKa3aTels MpuOopa Ha OJIHO JCJICHUE IIKAJIBI:

C==
ﬂl

[lena nenenus uaMepsiercs B B/nen., A/men. u 1.1. IleHa AeneHuss — 3TO KOJIMYECTBO
U3MEPSIEMON BEIMYMHBI, MPUXOAIICECS Ha OJTHO JICJICHUE KAl IPUOopa.
IIpuBeneHHOH TOTPENIHOCTHIO IPUOOpPAa HA3BIBACTCSA OTHOIICHHE aOCOIOTHOM
MOTPENTHOCTA K HaWOOJBIIEMYy BO3MOXXHOMY OTKJIOHCHHIO TIOKaszarels mpubdopa
(HOMHUHaATLHOMY TOKa3aHUIO IIpHUOopa):

g/:i[ AX] 10@%

B nanHoi#t paboTe HaxXOAUTCS YAEIbHOE COMPOTUBJICHUE MPOBOJHUKA. DIIEKTPUUECKOE
CONPOTUBJICHUE XapaKTEpPHU3yeT MPOTHUBOJICUCTBHE MPOBOJHUKA MPOTEKAHUIO TOKA.

U
JIJ1st IOCTOSTHHOTO TOKa COTNIacHo 3akoHy Oma /7
7/
. =p—
JIJ1st 0ZTHOPOIHOTO MPOBOJHHUKA C IOMNEPEUHBIM CEYEHUEM SH JUTHHOA | S
RS
OTKy /4 TIOJTy9UuM 7 (1)

VY enbHOE 3JIEKTPUYECKOE COMPOTHUBIICHHE p SIBISETCA XAPAKTEPUCTUKOW MaTepualia

npoBoJHMKA. OHO TaK»Ke 3aBUCUT U OT TEMIIEPATyphl MPOBOIHUKA, COTJIACHO 3aKOHY:
0= p0(1+ abd ’

rae # U £ - COOTBETCTBEHHO YyjelbHBIE CONPOTHBIEHHA npu Temmeparypax 0 °C

ut°C, @ — Temneparypuslii ko3Qdunuent conporusnenuns. s meramios a 0, T.e. ¢

MOBBILIEHHEM TEMIIEPATYPbI CONPOTUBJICHUE METAIJIOB YBEJIMUMUBAETCS.

VYensHOe CONPOTHBIIEHHE PE3UCTOPHOIO IPOBOJA HAa OCHOBAaHUM ONPEIEITUTCS

CJICTYIOIIUM 00pa3oMm:
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Onucanne yCTAHOBKHM BUPTYAJbHOM J1a00PaTOPHOiIl pad0ThI
OKcrnepuMeHTallbHAsl yCTaHOBKA MpEJICTaBlieHa Ha pUCYHKE. B neBOoM HIKHEM yrity
pacrnoyiokeHa MaHeNlb «apaMeTpbl YCTAHOBKW», MOXHO YCTAHOBUTH CJEAYIOIIUE
napamMeTpbl Takuhe, Kak JUIMHY AaKTUBHOW YacTH TMPOBOJHHMKA, €ro JAHaMeTp,
BHYTpPEHHEE COMPOTUBJICHUE aMIliepMeTpa, Mpou3BoibHO. CrpaBa pacnoyioxeHa
naHelab «MaTepuan MPOBOJHUKA», MO0 KOTOPOM MOKHO BbIOpaTh MaTepual: HUXPOM,
dexpenb, MaHTaHUH, KOHCTaHTaH. C MTOMOIIBIO MMAHENH «JTMHEWKA) MOXHO U3MEPHUTh
JUIMHY TpPOBOAHUKA. MCHOnb3ysl MPEACTaBICHHYI) YCTAHOBKY, JOCTUTAETCSl IIEJb
MOCTaBJICHHOW J1TA00paTOpHOM pabOTHI.

Ils1aH BbINOJIHEHHS Pa0OThHI
1. IepetimuTe o ccpuike https://www.youtube.com/watch?v=¢8ZvZSwnAmM
MPOCMOTPUTE  BHUJIEOYPOK KOTOPBIM TMOSICHUT, KakuM oOpa3oM IPOBOJIUTCS
nabopaTopHasi paboTa B peaJIbHbIX YCIOBHSIX.
2. IMepeiiaute o cebuike http://mediadidaktika.ru/mod/page/view.php?id=403
Y BBITIOJHAWTE MOCIEA0BATEIbHOCTD ICHCTBUIN, OMMCAHHBIX HUXKE.

1. 3apnanue. Paccuumaitme yoenvnoe conpomueieHue HuxXpoma, gexpens,
MAH2AHUHA, KOHCIMAHMAHA.

1. 3anycTUTh BUPTyabHBIA CTEHJ, BRIOEPUTE MaTepHUall MPOBOJHUKA HUXPOM.
2. YCTaHOBUTh, B COOTBETCTBHM, C BAPMAHTOM COBIAJAIOLIEM C MOcieqHEeN nudpoi
N0 CHOUCKY TpPYIIbl, OH HAXOAMTCS B KOHIIE JOKYMEHTA, JUIMHY aKTUBHON 4YacTH
npoBoaHUKa |, ero auametp d, a Takke BHyTpEHHEE COMPOTHBIICHUE aMIiepMerpa Ra.
3aHecTH 3TU JaHHbIE B Ta0IUIy 1.
3. IIpu moMoIm peryiasaropa Toka yCTaHOBUTh ITPOU3BOJIbHOE 3HAUEHUE CUJIBI TOKA | 4.
3anucath B Tabnuiry 1 cooTBeTcTBYyMOIICEe emy HampsikeHue Ue.
3. AHaAJOTUYHBIE U3MEPEHUS, ONMCAHHBIC B 1.3, MPOBECTH JJIs1 HECKOJIbKUX 3HAUYCHUHN
CUJIBI TOKA.
4. Tlo npanHbIM Tabmuimpbl 1 paccuuTaTh BEJIMYMHY YACIBHOTO COMPOTHBIICHUS
poBOHUKA 110 hopmydie (2).
5. Paccuurath aOCONIOTHYIO ¥ OTHOCUTENIBbHBIC TMOTPEITHOCTH HW3MEpPEHUM
(mpunoxenue 1).
6. BbIOTHUTH aHAJIOTUYHBIE NEUCTBUS AJis (pexpesib, MAHTaHWHA, KOHCTAaHTaHa.
Ta6nuna 1

No I, A U,B p, Om-mM%/m | TlapameTpsl
1 OAAMETP MIPOBOJHUKA!
2 d=...Mm

JUIMHA aKTUBHOM YacTH:
3 l=....™

1011 1b CeUeHUs
Cpeanee IIPOBOJIOKHU:

s=22 _...:08

4
BHYTPEHHE CONPOTHUBIICHUE




amrepMerpa
RA = ... A

6. CremaiTe BBIBO/I.

KoHTpoJbHBbIE BOIPOCHI
1.0T KaKuX BEJIMYMH 3aBUCUT AJIEKTPUUECKOE COMPOTUBIICHUE IPOBOAHUKA?
2. YkaxuTte GpopMyIty AJig pacdeTa COPOTUBIICHHUS 110 pa3Mepam MpOBOJHUKA.
3.0T KaKux BEJIMYMH 3aBUCUT yJIeTbHOE CONPOTUBIICHUE MPOBOIHUKA?
4. HazoBuTe METOBI M3MEPEHU COTIPOTUBIICHUS ITPOBOTHUKA.
5. 3anumure GOpMynbl IS ONPENETCHUS] CONPOTUBICHUS TPOBOJHUKA B
TexHu4IecKkoM MeTojie? Kakne BeTuIrHbI U3MEPSIOT B ’TOM METoc?

Kontpomupyemsie kommnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; II.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

— OueHka «5» CTaBUTHCA, €CIIM YYalllUiCs BBIMOJHIET pabOTy B MOJIHOM OOBEME C
COOJIIOJICHNEM  HEOOXOJMMOW  TMOCJENIOBATEILHOCTH  MPOBEJCHUS  OMBITOB U
U3MEPEHHI;  CaMOCTOSITENIbHOM  pallMOHAJIBHO  MOHTHPYET  HEOOXOAUMBIE
00Opy/IOBaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKMMaX, 00ECIEeUnBaIOIINX
MOJly4YE€HUE MPaBWIbHBIX PE3yJbTaTOB U BBIBOJOB; COONIOAAET TPeOOBaHUsS MpaBUII
0€30MacHOCTH TpyJa; B OTYETE MPABUIBHO M AKKypaTHO BBIMOJHSET BCE 3alUCH,
TaOJUIIBI, PUCYHKH, YEPTEKH, TPAPHUKHU, BEIYUCICHUS; MPABUIHHO BBIMOIHICT aHAIN3
ITOTPEIIHOCTEN.

— Onenka «4» CTaBUTCA, €CJIM BBINOJIHEHbI TPeOOBAaHUA K OLEHKH «5», HO ObLIU
JOMYLIEHbl JBa-TpU HeJouera, He Oojee OJHOM Herpyool OmMOKH W OJHOTO
HEeJo0YeTa.

— Omenka «3» cTaBHUTCA, €clii paboTa BBITOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJTHCHHOM YacTH TaKOB, MO3BOJISIET TOJMYYUTh TPABUJIbHBIC PE3YIbTaThl H
BBIBO/JIbI: €CITU B XOJI€ MTPOBEICHUS OIbITA U U3MEPEHHUM ObLTN TOMYIIEHBI OIINOKH.

— OueHka «2» CTaBUTCS, €cid paboTa BBINOJHEHA HE TOJHOCTBIO M 00BeM
BBIMIOJTHEHHOM dYacTh paboOT HE MO3BOJIAT CHeNaTh MPaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCICHUSI, HAOJII0IEHUS TIPOU3BOAMINCH HEMPABUIIBHO.

JlaGopaTopHbie padoThI

JlabopaTtopHast paGora Ne 8
HccnenoBanue 3aBMCUMOCTH TeMIIEPATYPbl HUTH JIAMIIBI HAKAJTUBAHUS OT
HANPSZKEHUS Ha e€ 3a:KuMax
Henanb padorbl: IpU yCIOBHUSIX CBEYEHUS HUTH HAKAIMBAHUS OIPEACIUTH €€
TEMIIEpaTypy.



IIpubGopsl M nmpuHAAJIEKHOCTH: JiaMna HakaiumBanus 220 B Ha moxcraBke,
BosibTMETp 220 B, ammepmerp 1A, perynupyembiii uctoyHuk nutanus 1 — 220 B,
OMMETp, COCIMHUTEIIBHBIE IPOBOAA.

KparTkas Teopus

DKCIepUMeHTalbHasl MPpoBepKa Hanboyiee pacIpOCTPAHEHHBIX OBITOBBIX JIAMIT
HaKaJlMBaHUs MOITHOCTHIO 25, 40, 60, 75, 100 BT nmokassiBaeT, 4To MX CONPOTUBIICHUE
B xojoaH0oM coctostHuu mpu 0 °C cocraBmser 155,5; 103,5; 61,5; 51,5; 40 Om, a B
pabouem — 1936; 1210; 815; 650; 490 Om, cooTBeTcTBeHHO. Torga OTHOILIEHHE
«rOPSIYEr0» COMPOTUBIIEHUS K «XOJOIHOMY» paBHsiercs 12,45;

11,7; 13,25; 12,62; 12,4, a B cpenHem oHO cocrtaBisier 12,5. Jlammnbl HakanuBaHHS
MoiHOCTHI0 100 BT ¢ 2010r. He BhImyCcKaroTCH.

B pesynbTaTe naMna HakaJIWBaHUA MPU BKIIOYECHUU PA0OTAET B SKCTPEMATIbHBIX
YCIOBUSAX TIPU TOKaX, KOTOpbIE MPEBBIINIAIOT HOMHUHAIBHBIA, YTO TPUBOJIUT K
YCKOPEHHOMY M3HOCY HMTH Hakajla U MPeKIECBPEMEHHOMY BBIXOJY JIaMIIbI U3 CTpPOS,
OCOOCHHO TIpU TPEBBIICHUSIX HaNpsHKEeHUsS B nuTaromiedt cetu. Ilociaegnee
00CTOATENILCTBO TIPH  JUIUTENIBHBIX TPEBBIIICHUSIX HAMNPSDKECHUS OTHOCHUTEIBHO
HOMHHAJIBHOTO TIPUBOAUT K PE3KOMY COKPAIIICHUIO CPOKa CITY>KOBI JIAMIIBI.

Cpok ciry’K0bI JTaMITbl HaKaJIMBAHUS KOJIEOJIETCS B IMIMPOKHUX MpeIeiax, IOTOMY
YTO 3aBUCHUT:

- OT KayecTBa COCAMHECHUN B DJICKTPOINPOBOJKE M CBETWIBHHUKE; . OT
CTAOMILHOCTH HOMUHAJIBHOTO HANPSIKEHUS,;

- OT HaJM4Yusl WM OTCYTCTBHUS MEXAHMYECKUX BO3JCUCTBUU Ha JaMily,
TOJTYKOB, COTPSICEHUI, BUOpAIIHii;

- OT TeMIIEpaTyphbl OKPY Karolel Cpebl;

- OT THUIMa MPUMEHEHHOT'O BBIKJIIOUATEJISI 1 CKOPOCTH HapacTaHUs BEJIMUYUHBI
TOKA MPHU MoJjaue MUTAHUS Ha JIaMITy.

IIpn mpomomkuTeIbHON paboTe JaMIbl HAaKaJIWBaHWS €€ HUTh Hakajga IO
BO3JICCTBHEM BBICOKOHN TeMIIepaTyphbl HarpeBa MOCTEIIEHHO UCapsAeTCs, YMEHbBIIAACh
B IMaMeTpe, pBeTcs (Teperopaer).

Uem BeIllIe TeMIlepaTypa HarpeBa HUTH Hakajia, TeM OOJBIIE CBETAa M3TydaeT
nammna. [Ipu 5TOM HHTEHCHUBHEE MTPOTEKAET MPOIIECC UCIIAPEHUS HUTH, U COKpAIIAeTCs
CpPOK CIyKObI jammbl. [loaToMy suisi jJamMn HakaJdWBaHUS YCTAHABIMBACTCS TaKas
TeMIlepaTypa HaKajga HUTH, IPH KOTOPOI obecreurnBaeTcsi He0OXoaumMasi CBETO0TIaua
JIaMITbl U OTIPE/ICJICHHAS TTPOIOIKUTEILHOCTD €€ CITY>KOBI.

CpenHsisi IPOAOIKUTEILHOCTh TOPEHUS JIAMITbl HaKaJIMBAaHUSI TIPU PacUETHOM
HanpsbkeHu He npebimaer 1000 gacos. [Tocne 750 yacoB ropeHust CBETOBOM MOTOK
CHIKaeTcsa B cpeaHeM Ha 15%.

JlaMIibl HaKaJIMBaHUS OY€Hb YYBCTBUTEIIBHBI JIA)KE€ K OTHOCUTEIHHO HEOOJIBIIIUM
MOBBIIICHUSM HANPSHKEHUSI: PU MOBBIIIEHUH HANPSKEHUs BCero Ha 6% Cpok Ciryx Obl
cHmkaetrcss BaBoe. I[lo H»Toll mpuyMHE JIaMIbl HaKaJdUBaHMs, OCBEIIAIOLIUE
JIECTHUYHBIE KJIETKH, IOBOJBLHO YaCTO MEPEroparoT, TAK KaK HOUBIO 3JIEKTPOCETh MAJIO
Harpy>keHa 1 HalpsiKEHUE MOBBIIIEHO.

CornacHo KJIAaCCMYECKOM 3JIEKTPOHHOW TEOPUM METAJUTMYECKHE IMPOBOJHUKHU
MMEIOT KPUCTALTMYECKYIO CTPYKTYPY. B y31ax kpuctaminyeckoi permeTk HaXoaaTCsl
MOJIOKUTENIbHBIC WOHBI, @ B IMPOCTPAHCTBE MEXKIYy HWOHAMH HMEIOTCS CBOOOJHBIE
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AIIEKTPOHBI,  KOTOPbIE  COCTaBJIAIOT  '"AJNEKTPOHHBIA  ras",  3amoJHSIOUUN
KPUCTAJUIMUECKYI0 pemeETKy. CBOOOIHBIE 3JIEKTPOHBI, KaK W MOJEKYJbl Trasa,
COBEpUIAIOT Xa0TUUYECKOE OECIOPAIOUHOE JBUKEHUE, CKOPOCTh KOTOPBIX 3aBUCHUT OT
temneparypbl. 1lpu 3TOM Kaxablii ONMCHIBAET CIOXKHYIO TPAaEKTOPUIO, MOJAOOHYIO
TPACKTOPUM MOJEKYJbl ra3a WIM YacTHIIbI, COBEPIIAIONIEH OPOYHOBCKOE JIBUKEHHE
(puc. 1).

BcenenctBue 6ecniopsA04HOCTH TEIJIOBOTO JBUKEHUS KOJUYECTBO 3JIEKTPOHOB,
JIBUKYILIMXCA B JIFOOOM HAIpaBJIEHUWH, B CPEHEM BCETJa PaBHO YUCIY 3JIEKTPOHOB,
IIEPEMEIAONINXCS B IPOTUBOIIOJIOKHOM HarpasieHuu. [loatoMy, B OTCyTCTBUH
BHEIIHETO TIOJSl, CYMMAapHBIA 3apsii, MEPEeHOCUMBI SJIEKTPOHAMU B JIOOOM
HAIIPaBJICHUH, PABEH HYIIIO, T.€. B METAJLIE HET HJIEKTPUIECKOro Toka. lIpu cozganuun
Pa3HOCTH IOTEHIMAIOB HA KOHIAX METAJUIMYECKOTO ITPOBOJHHUKA, B IMPOBOIHUKE
MOSIBJISIETCSL JIEKTPUYECKOE MOJIe, MOJ JEWCTBHEM KOTOPOIO AJIEKTPOHBI OOpETyT
YAaCTUYHO  YIOPSAOYECHHOE JBWKEHHE B  HANPABJICHUU, IPOTHUBOIIOJIOKHOM
HAIpPaBJIEHUIO NOJA (T.K. AIEKTPOHBI 00J1a/1al0T OTPULIATENBHBIM 3apsiioM). [loaTtomy
OpU HAJIMYUU BHEIIHEro NoJis (PaKTUYECKOE JBUIKEHHE SJIEKTPOHOB IPEICTaBISAET
co0oil cymMMy O€CNOpSIOYHOTO M YHOPSAAOYEHHOrO ABMXKEHHMM, YTO NPUBOAUT K
NOSIBJIEHUIO IIPEMMYILECTBEHHOI'O HAIIPABJICHUS JBHKEHUs. KOIMYECTBO 3JIEKTPOHOB,
JIBUKYILIUXCA MPOTUBOMNOJOKHO MO0, OynerT Oobllle KOJIMYECTBA 3JIEKTPOHOB,
[IEPEMEIIAIOIINXCST B HAIIPABJICHUM II0JA, CIENOBATEIbHO, BO3HUKAET IIEPEHOC
IEKTPUYECKOr0 3apsa B HAIPaBICHHUM, IPOTUBOIIOJIOKHOM IO, KOTOPBIM H
Ha3bIBAIOT 3JIEKTpUYECKUM TOKOM. Ha puc.10 mpeacTtaBieHa TpaeKTOpHUS JABUKEHUS
AIIEKTPOHA B MMPUCYTCTBUU DJIEKTPUUECKOTO MOJIS.

[Ipr Hanuuuy MONS HA KaXKIbIM JJIEKTPOH NEWCTBYET CWJIa paBHAs €U, NOA
JEWCTBUEM KOTOPOM DIIEKTPOH ABMKETCS YCKOpEeHHO. [Ipn cBOeEM NBMKEHUU AIEKTPOH
CTaJKMBACTCA C HMOHAMM KPHUCTAJUIMYECKOW pEIIETKH. B MOMEHT ynapa 3JEKTpOH
OTJAeT 4YacTh WIH BCIO DHEPrur0 moHam. Ilocie 3Toro cHoBa moj IEUCTBUEM CHII
IEKTPUYECKOTO IIOJISI YCKOPSIETCSA, YBEIWYMBACT CBOIO CKOPOCTH M CHOBA IIpH
CIIEAYIOIIEM COYAAPEHUU C MOHOM OTHAET CBOIO JHEPIUI0 OCTOBY KPUCTAIIIMYECKOU

X DY
Al

Puc.1. TpaekTopusi ABMKEHUS DJEKTpOHA: a) 0e3 Mmojisi; 0) B AJICKTPUUECKOM
0JI€ HAIPSKEHHOCTHIO E.

OHeprus, nepefaHHass MOHAM KPUCTAUIMYECKOW PEIIETKH, MPEBpallacTcs B
SHEPruI0 OeCHopsAAOYHOr0 KOJIeOATeNbHOTO IBM)KEHHS HOHOB, T.€. B TEIJIO. OTH
CTOJIKHOBEHHs MPHUBOJAT K 3aTPYJHEHHUIO HAIIPABJICHHOTO JBUKEHUS 3JEKTPOHOB, K
CO37aHMI0 conpoTUBIEHUS. C TOUKM 3pEHUS KIACCUUYECKOM JIEKTPOHHON TEOPUU JIBa
daktopa: 1) ywacTue DIEKTPOHOB B XaOTHYECKOM [BIDKCHHMH (HaApsay C
HaIIpaBJIEHHbIM) U 2) HAINYUE COYJAPEHUI JIEKTPOTEN C HOHAMH KPUCTAILINYECKOU
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pPELIETKM BOCHPUHUMAETCS KAaK AJIEKTPUYECKOE CONPOTHUBIIEHHE IPOBOJHHKA
AIIEKTPUYECKOMY TOKY.

C yBenuueHueM TemIepaTypbl BO3PACTAET CKOPOCTh XaOTUYECKOTO JIBUIKEHUS,
a TaKXe 4YHUCIIO COYIAapEHUH 3JIEKTPOHOB, UTO JAODKHO INPHUBECTH K YBEIMUEHUIO
COIIPOTHUBIIEHUS POBOIHUKA.

OKCIEpUMEHTAIBHO ~ YCTAHOBJEHO, 4YTO  JJIs  METAVIOB  YBEJIMUYEHUE
COIIPOTHUBIIEHUS C TEMIIEPATYPOM BBIPAXKAETCSA 3aBUCUMOCTBIO:

R, = R,(1+ at) (1)

rne Ro — comporuBienue mnpoBogHuka npu Temmeparype 0°C, Ry —
CONPOTUBJICHUE TPOBOJHHMKA TpU Temreparype t, ¢— Tepmuyeckuii KorhuiueHt
CONPOTHUBIICHUSI JTAHHOTO METajla, OH TMOKA3bIBAET HA KAaKyl YacThb H3MEHSETCA
COIIPOTHBJICHUE TIPOBOIHKKA IIpH HarpeBe ero Ha 1°C. Y umMCTBIX METAIIOB MOpsKa

107 1/ Ipaayc |y crutaBoB MeHsbIe. Y Boib(ppaMa, U3 KOTOPOTO M3TOTOBIICHA HHUTH
uccneayemoit namnsl 4,8-103°C 1.

N3 popmynsl (1) MOKHO ompenenuTh TEMIEPATYPY PACKaJEHHOW HHUTH, €CIU
W3BECTHBI €€ COMPOTUBIICHUE R; ITpH 3TOM TeMIiepaType u CONPOTUBIICHUE HUTU Ry ipn
temmneparype 0°C:

t — Rr_Rﬂ
aRpy (2)

IHopsinok BbINOJHEHHS PadOThI

Homunansnas [Hanpsixenue Temre-
MOIIIHOCTb U, B Cuna paTypa
Mo1HOCTh ConpoTHUBIICHUE
No JIaMIIbI, TOKa B ’ p Hakana
P B notpedisiemasl |[HUTH Hakana R,
onbITalr, bT JIamMIie o t,
mmammon P, Bt [OMm
I, A 0
C

H3mephTe 27IeKTpUIecKOoe COMPOTUBIICHUE HUTH JIaMIIbl HAKAJTUBAHUS TTPH KOMHATHOM
TEMIIEPAType C TIOMOIIBIO OMMETPA.
Cobepute 37IeKTPUUYECKYIO IIETh COTTIACHO CXEMe:



Puc. 2. Cxema ycTaHOBKH

2. Breruncnute 3HaueHne Ro 3JEKTPUYECKOTO COMPOTHUBIICHUS HUTU JIAMITBI
npu 0 °C. Tepmuueckuii KOIPPHUIMEHT o IIEKTPUUECKOTO COMPOTUBICHHUS
BoJIb(PpamMa mpu 3HaYCHUSIX TeMIepatypsbl, Onu3kux k 0 °C, paBeH mpuMepHO
4,8-103°C1,

3. [TonkmrounTe YCTAaHOBKY K MCTOYHHKY MHUTaHUSA, COOTIOAAS MOISPHOCTD.
W3meppTe crily TOKa B LIENH NpU pa3HbIX 3HaueHUsX U Ha KOHIIAX HUTU HaKaJIuBaHUs
JaMnbl OT MUHUMAJBHOIO CBEYEHMS O MAKCUMAaJIbHOTO. Brruucnure anekrpuyeckoe
COIPOTHBIIEHUE Rt HUTH JIaMIIbl B HArPETOM COCTOSIHUU:

p U
ETg
4. [lo HaliIEHHBIM 3HAYEHHSIM 3JIEKTPUUYECKOTrO CONMPOTUBIICEHUS HUTHU JaMIibl Ry,

Rt ¥ WU3BECTHOMY 3HAYEHUIO TEPMHUYECKOr0 KOA(PPHUIIMEHTa HIEKTPUUYECKOTrO
COMPOTUBJICHUSI BOJb(paMa BBIUMCIUTE TemmepaTypy t HUTH Jammbl 10 dopmylie
Rt—Rq
xRy |

S. OuennTe TpaHMIBl NOTPENIHOCTEN W3MepeHud. Pe3ynpTaTel u3MEpeHUN U
BBIYKCIICHUW 3aHECUTE B OTYETHYIO TaOIUILy.

6. [TocTpoiiTe rpadmk 3aBUCUMOCTH TEMIIEpaTypbl HUTH HAKaJUBAHUS OT
HaIIpsDKEHMS Ha €€ 3aKUMax.

7. Crenaiite BBIBOI.

KoHTpoJibHBbIE BONPOCHI

1. [louemy »SJEKTpUYECKOE COMPOTUBICHUE METANIOB  3aBUCUT  OT
TeMnepaTypbl?

2. KakoBbl OCHOBHBIE HMCTOYHUKH TOTPEIIHOCTEH H3MEpPEHUH B JaHHOM
DKCIEPUMEHTE?

3. [Touemy B naHHOM paboOTe JIEKTPUYECKOE CONMPOTHUBICHUE HUTHU JIAMIIBI
Opy KOMHATHOM TeMmmeparype MOXKHO CUMUTATh MPUOIU3UTEIBHO pPABHBIM €€
AIEKTPUYECKOMY conpoTuBIIeHUIO nipu 0°C?

Kontpommpyembie komnerenuun: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:



— OneHka «5» CTaBUTBCA, €CJIHM yYallUKCs BBIIOJHIET padOTy B MOJHOM O0OBEME C
COONIIOICHHEM  HEOOXOAMMOM  IOCJIENOBAaTEIIbBHOCTH  IPOBEJACHUS  ONBITOB U
U3MEPEHM;  CaMOCTOSITENIbHOM  pPAallMOHAJIBHO  MOHTHPYET  HEOOXOAHUMBIE
00Opy/10BaHUE; BCE OMBITHI MPOBOJUT B YCIOBUAX U PEKUMAaX, 00E€CIEUMBAOLINX
NOJlyuYEHHUE MpPaBUWIbHBIX PE3YyJbTATOB U BBIBOJOB; COOIIOAAET TPEOOBaHUS MpPaBUII
0€30MacHOCTH TPyJa; B OTYETE MPABUIBHO M AKKYpaTHO BBIMOJHSET BCE 3aIMCH,
TaOJINLbI, PUCYHKH, YEPTEKH, IPAPUKHU, BHIYMCICHUS; PABUIBHO BBINOIHIET aHAJIN3
ITOTPEIIHOCTEN.

— Omenka «4» CTaBUTCS, €CIHM BBITIOJTHEHBI TPEOOBAHUS K OIEHKH «5», HO ObUIH
JIOTIYIICHbl JIBa-TPH HeAo4YeTa, He Oojee OAHOW HerpyOoil ommOKHM U OJHOTO
HEeJ04eTa.

— Ounenka «3» cTaBuTCsA, €cid padboTa BBHINOJHEHA HE MOJHOCTBIO, HO 00BEM
BBIIIOJIHEHHOM YacTH TaKOB, IO3BOJIAET IOJYYUTh NPABWIbHBIE PE3YNbTAThl U
BBIBO/JIbI: €CJIU B X0/1€ ITPOBEJICHUS OIBbITA U U3MEPEHUM ObLIIN TOMYIIEHBI OIINOKH.

— OueHka «2» CTaBUTCS, €ClIM paboTa BBINOJHEHA HE IOJHOCTBIO M 00BEM
BBINIOJITHEHHOM dYacTh paboOT HE MO3BOJIAT CHENaTh IpPAaBWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHUS, BEIUNCIICHUS, HAOJII0/IEHUS TIPOU3BOANINCH HENPABUIIBHO.

JlabopaTopHbie padoThI

HNucTpykuuonHasi kapTa K JjabopaTopHoii padore Ne 9

Tema 3anaTus: onpenenenue KII/I anexrpuueckoro HarpeBaTens BOJBI.

Meab 3aHATHA: HAYUYUTBCS, OKCIEpUMEHTAIbHO  onpeaensats  KIIJ]
AIIEKTPUYECKOT0 HArpeBaTes BOIBI.

Ilepen Hayaj oM 3aHATHSA HeoOX0AUMO 3HATh: 4yTo Takoe KIIJ[ TemmoBoro
JIBUTATEJIS, TI0 KaKOW (JOpMyJie OH PacCCUMUTHIBACTCSI.

Ilocie oxoHYaHMsA 3aHATHS HeoO0X0AMMO yMmeThb: paccuuThiBaTh KIIJ]
AIEKTPUYECKOTO HArpeBATEIS BOJIBI.

OobopynoBanme: xkoMmnbroTep, MHTEpHET, NHCTPYKIIMOHHAS KapTa.

Copep:xxanue u Teopus.

MouiekyJibl COCTOSIT U3 aTOMOB TO €CTh JJISI TOTO YTOOBI Pa3feNUTh MOJIEKYJIbI
Ha aTOMbl HAJO OCJIa0UTh CUJIY MPUTSKEHHs aTOMOB M BBIOJHUTH paboOTy TO €CTb
notpaTuth 3Hepruto. [Ipu oObenMHEHWH aTOMOB B OOpPa30BaHHUU MOJIEKYJ DHEPIHs
OTZEIIAETCS.

[Ipu cropanum TOMIMBA OTAEHSACTCS JHEPrus. 1onaueom Ha3bIBACTCS TOpPrOYEE
BEIIECTBO, HCHOJIb3yEMOE B KA4EeCTBE HCTOYHMKA TMOJYYEHHS TEIUIOTHl B
DHEPreTUYECKUX, MPOMBIIUIEHHBIX U OTOMMUTEIbHBIX YCTaHOBKax. B 3aBUCMMOCTH OT
TUNA PEAKUMM, B pe3yJibTaTe KOTOPBIX BBIACIAECTCA TEIUIOTa W3 TOIUIMBA,
pa3MyaloT opeanuyeckoe u si0epHoe monaueo.



B oprannueckux TOIIMBaX TEIUIOTA BBIACISIETCS B PE3YJbTaTe XUMHUUECKON pEeaKInu
OKHCJICHHS €r0 TOPIOYMX YACTEN MPU YYACTUH KHUCIIOPOJA, a B SIAEPHBIX TOILIMBAX — B
pe3yJbTaTe pacnaja ACICHUs siIep TSHKENbIX 3JIEMEHTOB (ypaHa, IUTyTOHHS U T.11.).

Kn aCCI/I(bI/IKaI_II/I}I OpraHN4CCKHX TOIIJINB I10 arpe€raTHoMy COCTOSHHIO.

TomauBo ArperatHoe COCTOSTHHE
TBepaoe PKnnkoe ["a3000pa3Hoe
[Ipuponnoe JlpoBa, Topd, Oypbie Hedro [TpupoaHslii ra3

11 KaMCHHBIC YT'JIN,
AHTpAUT, TOPOYUC

CJIQHLIBI
lckyccTtBeHHOE | J[peBecHbIN yroib, Ma3syT, KepocuH, ["a3b1 HETsIHOM,
ITOJTYKOKC, KOKC, O€H3MH, COJIIPOBOE KOKCOBBIH,
YIOJIbHBIE U MAacJo, ra3ouib, TE€HEPATOPHBIN,
TOp(sTHBIC OPUKETHI MEYHOE TOIIMBO JIOMEHHBIH, Ta3
MMOA3EMHOM
razopuKauu

N3mepenune KII/] ycTaHOBKM C 3JIEKTPUYECKUM JABUTraTeaeM. Bbl MOMHHTE, YTO
KIIJI (xoadduiment mnosie3HOro MAEUCTBUSI) HA3BIBACTCS OTHOIICHUE TOJIE3HOMN
paboTHI K TIOJIHOM pabOTe, BRIPAXKEHHOE B MPOIEHTAX:

rl.:QH / A31 (1)
rae rae A3 — pabota ToOka B BOJJOHarpeBarese 3a BpeMs T- onpeaensercs no Gopmyse:
Az=1-U—r, (2)
rae Qm —KOJMYECTBO TEIJIOThI, KOTOPOE TOIIJI0 HA HarpeBaHWe KaJoOpuMeTpa U BOIbBI
B HEM OT TEeMIIEpATYpPBhl t1 4O TEMIIEPATYPHI to!
Qn = Csg'My: (tz— t1) + C'My (tz — tl) (3)
[Tocne moacranoBku (2) u (3) B hopmyny (1), momyuum 3HaueHUE

KIII:
Onpepenenue KM anextpuyeckoro (cgmy +c,.m, ) (tr—tq)
HarpesaTens soAbl GPAMETDA Ok - U T .

Vo= = 1

= 195 a

Nopamertps! ToKa B

IAEKTDUYECKON Lenu to= 0 |2%

o= 4200 Jwieek)  OQNMCAHME YCTAHOBKH
BHPTYaJIbHOMI
JIa0opaTopHOil padoThI
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Ha pHCYHKE. B 1mpaBoM HIWKHEM yIly [pPEACTaBI€HA IIaHEAb «IIapaMETPhI
KaJOpHMETPa» BHIOOP MacCy KaJoOpuMeTpa M MacCy BOJbI, KOTOpas OyJeT B HEM.
[Tanenb: «Marepuwal KalOpuMeTpa» - IS BBIOOpa MaTepuana: Meb, allOMHUHUM,
CTallb, JKeJe30. Bplllle ecTh IaHelb «ImapaMeTpbl BOMABD), TJAE MOXHO BBIOPAThH
HAYaJIbHYI0 TEMIIEPaTyPhl BOJIBI K €€ 00BhEM.
CieBa maHelb «IapaMerpa TOKa B DJIEKTPUUECKON LEMn», 0Jaroaapsi KOTOPOH MOXKHO
BBIOpaTh HAMPsHKECHUE, KOTOPOE CO3/1aeT NCTOYHUK TOKA. C IMOMOIIBIO KHOIIKH «ITYCK»
HAYHETCS IPOIECC HarpeBaHHWE BOJLI B KaJOPUMETpPE, JOXKIABIINCH, KOTIa
TEMIIEpPaTypa JOCTUTHET TEMIIEPATyPhl KHUIIEHUS (TEPMOMETDP PACIOIOKEH CJIEBa )C
IIOMOIIBI0 KHOIKM I1ay3a MOKHO OCTAaHOBMTH IIPOIECC U 3apUKCHPOBATH BPEMS,
IIOKA3aHHOE B KpalilHEM HIKHEM IIPaBOM YTIIy.
Vcnone3yst IPEACTABICHHYIO YCTaHOBKY, JOCTHTA€TCs I€Ib  ITOCTAaBJIIEHHOM
n1abopaTopHOI PabOTHI.

Ils1aH BbINOJIHEHHUS Pa0OThI
1. IMepetiguTe mo ccouike https://www.youtube.com/watch?v=6PIvTC3-ObE
IPOCMOTPUTE BHUACOYPOK KOTOPBIA IOSICHHUT, KakdM 0O0pa3oM IPOBOAMTCS
JaboparopHas paboTa B peaibHbIX YCIOBHSIX.
2. Iepeiiaute mo cewiike http://mediadidaktika.ru/mod/page/view.php?id=478
Y BBIIOJIHANTE IIOCIIEN0BATEIBHOCTD JEHCTBUM, OITMCAHHBIX HIXKE.

1. 3ananue. Paccuumaiime KII/] anekmpuueckozo Hazpesames 600bl
1. 3anmycTUTh BUPTYAJIBHBIA CTEH]T
2. BpiOpaTh BeIIECTBO, U3 KOTOPOrO0 M3TOTOBJIEH KAJIOPUMETP, €ro Maccy U O0BEM
BOJbI B COOTBETCTBHM C HOMEPOM BapHaHTa, COBMNAJAIOIIEM C MOCceaHer uudpoil mo
CIIUCKY TPYMIIbI, OH HAXOJAUTCS B KOHIIE IOKYMEHTA.
3. BoiOparh (IIpOU3BOJIBHO) HAYaJbHYIO TEMIIEpaTypy BOJbI M HaIpsSHKEHUE Ha
HMCTOYHUKE TOKA.
3 3HayeHus BCeX M3MEPEHHBIX (3aJJaHHBIX ) BEJIMYMH 3aITUCaTh B TAOIHILY.
4 Kuonkoil «I[TYCK» Hauath HarpeBaHue BOAbI U MPEKPATUTH €T0, HA)KAB HA KHOIIKY
«ITAY3A» mnpu pocTwkeHUM TeMmrepaTypbl kumneHus. [lpu HeoOXxomumocTH
MOBTOPEHUS SKCIIEPUMEHTA BOCII0JIb30BaThCsl KHOMKON «CBPOC).
5. 3anucaTh B TaOJIMIly BpeMsi HArPEBaHMsI M KOHEUHYIO TEMIIEPaTypy BOJIBIL.

BemectBo 3HayeHue mucatb 0e3 okpyrJenus!!!
KaJIOpUMETpPa
Y nenbHas VY nenbHas
TEMI0EMKOCTh TEIIOEMKOCTh BOJIBI Cg ,
BEIIECTBA Jx/ (xr- °C)
KaJIOpUMETpPA Cis
JIx/ (xr- °C)
Macca kanopumerpa O6bEM BOMIBI V, 1T
MK, KT
Cuna toka I, A Macca BoJBI Mg, KT
Hanpsoxkenne U, B Havanbnas
temreparypa t 1, °
C
Bpemsi HarpeBaHus Koneunas




T, C temneparypa tz, o C

6. BeInoJIHUTE BBIYHCIICHHUS.
7. B BBIBOJIE YKOKUTE MOJTYy4YEHHBIN pe3ysbTaT usMmepenus KII/I.

KoHTpoJsbHBIE BONIPOCHI

1. Kakoe konudecTBO TeIIOTHI Qy, paccesioch B OKpYsKaromlyro cpeay? CKOIbKO
MPOIICHTOB COCTABJISET 3TA BEJIMUMHA OT KOJIMUECTBA TEIJIOTHI, BBIJICIUBIIETOCS B
HarpeBaTelIbHOM AJIEMEHTE?

2. U3menurcs nmu KII/[ HarpeBaTens, €Ciu yBEIUYUTh BpeMsl HarpeBaHus (Hampumep,
1o monyyaca)? Ecnu ga, To kak? OTBeT 000CHYHTE.

HauvanpHnbie JAaHHBIC I10 BApHaHTaM K 3aJdHUAIM

I'pynna BemectBo Macca kanopumerpa | O6bEM BOIbI
KaJIOpUMETpa
1 JKEIe30 0,2 kr 271
2 AJTFOMHMHHIN 0,2 xr 11
3 MeIb 0,2 xr 21
4 CTalb 0,2 kr 21
5 JKENe30 0,4 xr 271
6 AJTIOMUHHI 0,4 xr 1 n
7 MeEJlb 0,4 xr 11
8 CTajlb 0,4 xr 1 n
9 JKENe30 0,5 xr I n
0 aJIFOMUHUI 0,5 xr In

Kontponupyemsie kommnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— Omnenka «5» CTaBUTHCSA, CCIIM YYAIIUKUCS BBITTOJHICT paOd0Ty B IMOJTHOM OOBEME C
coOJIIOICHUEM  HEOOXOJMMOM  MOCJEeI0BAaTEILHOCTH  IPOBEJCHUS  OINBITOB U
U3MEPCHUIL; CaMOCTOSTEIbHOU paIoHaJIbHO MOHTHUPYET HEOOXOINMBIE
000OpyZIOBaHUE; BCE OMBITHI MPOBOJAUT B YCIOBHUSX U PEXKHMaX, 00ECIECUNBAIOIINX
MOJIyYCHUE TPaBUJIBLHBIX PE3YJbTATOB U BBIBOJIOB; COOJIOMAET TPEOOBAHUS TMPaBUI
0e30macHOCTH TPyJAa; B OTUETE MPaBUJIBLHO M aKKypaTHO BBIMOJHSET BCE 3aIluCH,
TaOJHIIBI, PUCYHKH, YEPTEKH, TPA(UKH, BHIYUCICHHS; TPABUIILHO BBITIONHSAET aHAIH3
IIOTPEIIHOCTEN.

— OueHka «4» CTaBUTCS, €CJIU BBINIOJHEHBI TPEOOBaHMS K OIEHKH «5», HO ObUIM
JOMYIIEeHbl JBa-TPU HeJoueTa, He OoJjiee OaHON HerpyOod OHIMOKM W OJHOTO
HeJ0YeTa.




— Ouenka «3» cTaBUTCA, €clu paboTa BBIIOJHEHA HE MOJHOCTHhIO, HO 00BEM
BBIIIOJIHEHHOM YacTH TaKOB, I03BOJIAET IOJYYUTh NPABWIbHBIE PE3YNbTAThl U
BBIBO/JIbI: €CJIU B XOJI€ ITPOBEJICHUS OIbITA U U3MEPEHUM OBLIN TOMYIIEHBI OIIMOKH.

— OueHka «2» CTaBUTCS, €CIM paboTa BBIIOJHEHA HE IOJHOCTBIO M 00BEM
BBINIOJJTHEHHOM 4YacTh paboOT HE MO3BOJIAT CHENaTh IPABWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHNUS, BEIUNCIIEHUS, HAOJII0/IEHUS TIPOU3BOANINCH HEMPABUIIBHO.

JlaGopaTopHbie padoThI
JlaboparTopHas padora Ne 10
JKCINEePUMEHTAJbHOE ONpe/e/ieHHe YyIeJbHOr0 CONPOTHBJICHUS MMPOBOJIHUKOB

Leab padoTbl: onNpeneauTh CpeHEE 3HAUCHUE TEMIIEPATYpHOTo Ko3ppuuueHTa
CONPOTHUBJICHUS MEAMU.

I[IpubGopbl U NMPUHAAJIEKHOCTH: NPUOOpP IJs ONpPENENCHUs TEMIIEPAaTypHOIrO
Ko3(uIeHTa CONMPOTHBIECHHS  METAJIOB, BbimpsamuTenbs BC-24M, Habop
IIPOBOJTHUKOB, AaAMIEPMETP, BOJBTMETP, TEPMOMETP TEXHHUYECKHUH, KOMIUIEKT
IIPOBOJIOB.

KPATKASA TEOPUSA
XapakTepUCTUKON NPOBOMAIIMX CBOWCTB Marepuana NPOBOAHUKA SBISIETCA
YAEIBbHOE COMPOTUBIIEHUE, T.€. COIPOTUBIICHUE ITPOBOJHUKA, UMEIOLLIETO TIONIEPEYHOE
CEUCHME, PABHOE EAMHMIE IUIOLIAAW, W JJIMHY, PaBHYI €IWHHUIE IIuHbL. Ecin
TIPOBOJHUK C YJENBbHBIM COMPOTHBICHHEM P HMeeT mo Bceil mmuue | onmmakopoe

CeueHue S, TO ero CONPOTUBIEHHE MOKET OBITH MOJCYUTAHO MO (POPMYIIE

| (1)
R= pg
y}leHBHOC COIIPOTHUBJIICHUC ITPOBOJHHUKA 3aBHCHUT B O6H.I€M ciIydac OT MHOT'HX
(baKTOpOB: TEMIIEPATYPHI, MEXAHHUUECKUX Ae(hOPMAIUii, HAIPSHKEHHOCTH MarHUTHOI'O
nojs1, B KOTOPOC TIIOMCIICH IMIPOBOJHHMK, MW T.II. OTH 3aBUCHUMOCTH I POKO
HCIIOJIBb3YCTCA B I/ISMepI/ITeJIBHOﬁ TCXHUKEC U aBTOMATHKC.
3aBUCHMOCTD COMPOTHUBIICHHS OT TEMIIEPATypbl B OOIINEM BHIE MOXKET OBITH

BbIpa’kK€Ha MHOTOYJICHOM
_ 2 2
R, =Ry [1+a(t —to) +B(t; —tp)* +...] (2)
rpe o u [3 - CpeIHUE 3HAYeHUs TeMIIepaTypHBIX KOA(DPHUIIMEHTOB, ONMPEACIIIEMbIX
ONBITHBIM IIyTEM, Rto U Rti - COINPOTHUBJICHUS MPU HAYAIBHOU ('[0) U KOHEYHOH (ti)

TeMriepaTypax. B HeOonbIIMX HMHTEpBajaX M3MEHEHMsI TeMIepaTyp 4acTo ObIBaeT
JIOCTAaTOYHBIM TPU PAcCUeTe OTPAHUYUTHLCS ABYMS WieHaMH psfa Gopmydsl (2). B atom
ciydae (opmyIia Juist ONPEeIeHNs COMPOTUBIICHUS UMEET BHL:

R, =Ry, [L+0u(t; —to)] 3)

3HaueHUsS Ol HE SBISIOTCSA IOCTOSHHBIMM W HW3MEHSIOTCI C H3MEHECHHUEM



TEMITepaTyphl, OTHAKO B HEKOTOPBIX TEMIIEPATYPHBIX HHTEPBaAIaX 3TOT KOIPPHUITUEHT

MO>KHO XapaKTepHU30BaTh CPETHUM 3HAUCHHEM TEMIIepaTypHOTo Kod(duimeHTa.
[Ipumensiembiii B pabore mnpubop (puc. 1) s

OmpeNeeHUs  TeMIeparypHoro KodpduiueHta Meau 3 5

cocrour u3 karymku 1. Karymka mnpencrapiser coOoif [ / m];'

KApTOHHBIA Kapkac 2, Ha KOTOpPbIA HAMOTAaH MEIHBIN Ilﬂ;]

MIPOBOJ C JIaKOBOM n3ossinueit. KoH1bl mpoBo/ia BBIBEAECHBI K -
3aKUMaM 3, YCTaHOBJIEHHBIM Ha IJIACTMACCOBOM KOJIOAKE 4. v
B oT1oli KOnomke 3akperieHa CTEKIIsSHHAs MpoOWpKa, B

KOTOPYIO BCTaBJIEH Kapkac KaTymiku. CBepxy B KOJOJKE \\
UMEETCSl OTBEPCTHE 5 ISl TEPMOMETpPA, HU3MEPSIOIIETO N2

Temneparypy karymku. IIpubop nomemaror B cocyn ¢
BOJIOM. B cocyme wumeercs SIEeKTpUYECKas CIUpaib C =
BBIBEJICHHBIM HaBepXx KJIEMMaMH. [Toacoenunus N1
JIEKTPUYECKYI0 CHUPAJIb K HMCTOYHUKY TOKa, HArpPEBaOT N
BOAY B COCyA€, NEPUOJUYECKH CUNTHIBAS IOKA3aHMUS
TEPMOMETpPa MW  HU3MEpSAss OMMETPOM  COIIPOTHBJICHUE \_/
KaTyLIKH.

Puc. 1

HOPAAOK BBIIIOJIHEHHUE PABOTBI.

JKCnepuMeHTanLHoe onpeaeneHne TemnepaTypHoro
KoadppuumeHTa CoOnpoTUBIEHNA NPOBOAHNKOB

- — oc MOTE‘ i
bl NPOBOAHWKA
WY 7, =100
0 v v = _Meme
§r_- 90 o AMIOMUHMI
gf 80 __ BONb(pam
ET 70 _ CBUHEL
g" 60 _.cepebpo
£ 50 -
f_. 40 NMapamerpbl
=0 npouecca
=20 ke
o
? 10
’

g0 i - '
=10 r
= »
B : -

1. IloaroToBbTEe B TeTpaau TaONUIly HAJSl 3alUCH PE3YJIbTATOB H3MEPEHUU U



BBIYUCJICHUI.
Tabauya

NQ UIB to, IO!‘\ R Iisl\ ti,Co Rt y a; a’
-1 -1
T/ C° OMm OMm Thal Tpai

2. 3aneiite B cocya BOAy Ha 2/3 BBICOTHI cocyla. BHMMaHue: 3amuBasi BOJIy B
COCYJl, MPUMUTE MEPBI K TOMY YTOOBI BOJIa HE MOMajia BHYTPb MPOOUPKH.

3. BcraBbTe B MpoOUpKy TEPMOMETP.

4. BpDKIaB HEKOTOPOE BpeEMs, IOKa BBIPOBHSIOTCS TEMIIEpAaTypa BOIBI H

KaTyIIKH Mprbopa, 3aluInTe nokasaHus Tepmomerpa 1.

5. H3meppre C moMoOIIbIO amiepMerpa cuily Toka lg u paccuuraiite
CONPOTHUBJICHUE KATYIIKU Rto MOJIb3YACh 3aKOHOM OMa, W 3aluIIUTE Pe3yJIbTaThl B

Ta0JIHUILY.

6. IlonkmrounTe crivpalib K HCTOYHUKY TOKA M YCTAaHOBUTE HAMpsDKEHUE HE OoJiee
5B.

7. Cnenute 3a TOBBIIICHHEM TeMIlepaTypbl KaTymku. Korma temmeparypa

KaTymku okaxercss kparHoi 10 T.e. ;=30, 40, 50 C° u3meppre cuily TOKa M
paccuMTaMTe COIPOTUMBIICHUE KaTyIIKW. Pe3ynprarel W3MEpEHUM 3aluiiuTe B
Ta0JIHUILY.

8. Ucnonb3yst pesyibTarhl mepBoro ombita ¥ tpex nocieayoommx (t, R;)

BBIYHCIIUTE IS KaXXJOTO OIbITa 3HAY€HHWE TeMIlepaTypHOro Koddduimenta
COMPOTHUBJICHUS MeIH 10 popmyie:

Ry Ry
Rt' : At
|
KOTOpasi BbIBEICHA U3 3aBUCUMOCTH (3).
9. Halinute cpenaHee 3Ha4CHHE TEMITEPATYpHOTO KOI(PDUIIMEHTA COMPOTUBICHUS

Meau oL .
10. Haueptute rpaduk 3asucuMoctu R ot temnepatypsi t (B MaciuTaGe).

KOHTPOJIBHBIE BOITPOCBHI

1. Yro Ha3bIBaeTCs TeMIIEpaTypHbIM KOA(P(GUIIMEHTOM CONPOTUBIICHHUS?

2. YyaenbHas TMPOBOAUMOCTh TMNPOBOAHWKA. DU3NUECKUN CMBICH, €IUHUILIBI
M3MEpPEHMSsI, OT YEro OHA 3aBUCUT?

3. KakoBa 3aBHCHMMOCTb  yACIHHOTO  CONPOTHBJICHUS IPOBOJHHKA  OT
Temmeparypbl? UeM xapakTepu3yeTcs 3Ta 3aBUCUMOCTD?

4. TemmeparypHblii KO3hPUIIMEHT conmpoTHBICHHUSI. UTO OH XapaKTepH3yeT, OT
Yero OH 3aBUCHUT. B Kakux eIuHUIIAX U3MepseTcs?

5. 3aBUCHUT 7 COMPOTHUBIICHHE MPOBOJHUKA OT Temiepatypsl? Eciau 3aBucut, To



KaKoBa 3Ta 3aBUCUMOCTb? OOBSICHUTD (DU3HUUECKUI CMBICI 3TOTO SIBJICHHUS.

6. Kak n3mMeHuUTCsl CONPOTUBIICHUE MPOBOAHUKA C MOBBIIICHHUEM TEMIIEPaTyphl U
nouemy? MaremaTuyeckoe U rpaduyeckoe n300pa’keHrue 3TOM 3aBUCUMOCTH.

7. CpaBHUTb 3aBUCUMOCTh HW3MEHEHHS  COINPOTHUBJICHHUS  METALTUYECKUX
MPOBOJTHUKOB U 3JIEKTPOJIUTOB OT TeMmiepaTypbl. OOBsSCHUTH (U3UKY SIBICHUM,
MOPOKIAOIINX ITY 3aBUCUMOCTb.

8. OnucaTp MOCIENOBATEIBLHOCTh JIEUCTBUIM ONpeAeieHus TeMIlepaTypHOn
3aBUCHUMOCTH COINPOTHUBIICHUS B XOJI€ BBIMIOJHEHUS JIaDOPaTOPHOI pabOTHI.

9. UsmennuTcst 1M TeMIepaTypHbI KOA(h(HUIIMEHT COMPOTUBICHUS, €CIU
ONpENENATh €ro MO YIEIbHOMY COINPOTHBICHHIO, & HE IO HU3MEpPAEMOMY
COIIPOTHUBIICHUIO?

10.3aBucuT 1 TemmnepaTypHbId KOd(PGUIMEHT COMPOTUBICHHUS OT MaTepuaia
CONPOTHUBJICHUS.

11 .B yeM ¢usnueckuii cMbICI CONPOTUBIEHUS MNpoBoAHHKA? OT Yero OHO
3aBUCHUT?

12 . Hanummre 1 00BICHUTE MaTeMaTUYECKYI0 3aBUCUMOCTH COMPOTHUBIICHUS OT
MaTrepualia U pa3MeEPOB COMPOTUBIICHHUS.

Kontpomupyemsbie komnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

— OneHka «5» CTaBUTBCA, €CIHM yYaIlUKCS BBIMIOJHSIET padOTy B MOJHOM OO0BEME C
COOJIIOICHUEM  HEOOXOAMMOM  MOCJIEIOBATEIBHOCTH  MPOBEJCHUSI  OMBITOB U
U3MEPEHUI;  CaMOCTOSITENIbHOM  pAallMOHAJIBHO  MOHTUPYET  HEOOXOIHUMBbIe
000pyZI0OBaHUE; BCE OMBITHI MPOBOAUT B YCJOBHUSAX U PEXHUMaX, 00ECHEUUBAIOIINX
MOJIyYeHHE MPaBUIIbHBIX PE3YyJbTAaTOB U BBIBOJIOB; COOJIOJAET TPEOOBAHUS IMPaBUI
0e30MacHOCTH TPYyJa; B OTYETE MPaBUIBHO M aKKypaTHO BBIMOJHSET BCE 3aluCH,
TaOJIUIIbI, PUCYHKH, YEPTEKU, TPAPUKH, BEIYUCIICHUS; TTPABUIILHO BBHITIOIHSET aHAJN3
MTOrPEMTHOCTEN.

— Omnenka «4» CTaBUTCA, €CJIHM BBIIOJTHEHBI TPEOOBAHUS K OIEHKH «5», HO ObLIA
JOMYIIEHbl JBa-TPU HeJoueTa, He Oojee OJHON Herpyood OmHuOKM W OJHOTO
HEJ0YeTa.

— Omenka «3» craBuTCs, eciu paboTa BBHIMOJHEHA HE TMOJHOCTHIO, HO 00BEM
BBITIOJTHEHHOM YacTW TaKOB, IO3BOJIAET TMOJYyYUTh MPaBWIbHBIE PE3YJbTAaThl U
BBIBOJIBL: €CJIM B XOJI€ TIPOBEJICHUS ONBITA U U3MEPEHUM OB JOMYILIEHBI OIINOKY.

— OueHka «2» CTaBUTCS, €CJIM paboTa BBIMOJHEHA HE TMOJHOCTBIO U 00bEM
BBINIOJIHEHHOM 4YacTH pabOT He TMO3BOJAT CeiaTh NPaBUIIBHBIX BBIBOJOB: €CIJIH,
OTIBITHI, U3MEPEHMSI, BBIYUCICHUS, HAOMIOIEHUS TPOU3BOAMINCH HEPABUIIBLHO.

Tema 3.3. DjiekTpHYeCKHil TOK B Pa3JHYHbIX Cpeaax

YcrHblii onpoc (YO)



1. Kakue ObIBatoT BemiecTBa MO THIY MPOBOJAUMOCTH DJIEKTPUYECKOTO TOKa?
Onpenenenue.

Kakwue BemecTBa OTHOCATCS K TIOJTYIPOBOAHUKAM?

Kakasi cBs3b CyIIeCTBYET B MOIYIIPOBOIHUKAX ?

Kakue noBr>xXHbIE HOCUTEINHU 3aps/I0B UMEIOTCSI B YUCTOM TOJTyIPOBOJHUKE?

Yto mpou3oiAET Ipu BCTPEYE AIEKTPOHA C ABIPKOM?

Kakue HocuTenu 3apsiia SBJISIOTCS OCHOBHBIMH B TOJYNPOBOJHHUKE C
aKIIETITOPHON MPUMECHIO, & KaKKE B MOJIYIIPOBOJIHUKE C IOHOPHOM MPUMECHIO?
7. Kak mo-apyroMy Ha3bpIBalOTCS  TOMYNPOBOAHUKA C  JOHOPHBIMH U

AKIIEITOPHBIMHA TPUMECSIMHU?

8. Kaxk o6pa3syercs p-n-epexon?

Q. Kakoi1 nepexoa Ha3bIBAIOT MPSMBIM?

10. Kak ycTpoeH morynpoBOIHUKOBBIN AHOT?

11. W3 4ero cCOCTOUT TPaH3UCTOP?

12.  Yrto Takoe Bakyym?

13. Urto Takoe TepMO3JIEKTPOHHAS IMUCCHUS?

14.  YcTpoicTBO U MPUHIUIT paOOTHI BAKYYMHOI'O JTMO/IA.

15. BoubramnepHas xapakTepUCTHKA BAKYYMHOI'O JTUO/1a

16.  UYto Takoe anexTpoHHbIN mydok? U ero cBoicTaa.

17.  Tlpunnun paboThl 3JIEKTPOHHO-TTy4eBOM TpyOku. U e€ npumMeHeHue.
18. Kakwue BemiecTBa OTHOCSTCS K 3JEKTPOJIUTAM?

19.  Yro Takoe anmeKTpuUecKasi IUCCOIHaus?

20. Yro Takoe pexomOUHaIs?

21.  UYrto Ha3bIBalOT HOHHOU MPOBOJUMOCTHIO?

22.  Yro takoe snekrpom3? Kak on mpoucxoaut? U ero npumeHeHue.
23. OOpsacHeHue 3akoHa AekTpoau3a. U ero popmyna.

24.  Omnpenenenue 3apsa dyekTpoHa. 1 ero ¢popmyia.

25. Kak MOXHO c/ienaTh BO31yX MPOBOJTHUKOM?

26. Kak npoucxoauTh HOHU3aUs raza?

27. Kak npoucxoauT pekoMOUHaIus ra3a?

28. Uto Takoe ra3oBbIi pa3psn’?

29. OmnpeneneHne caMOCTOATEILHOTO U HECAMOCTOSATEILHOTO Pa3psa0B.
30. Kak npoucxoauT HOHHU3AIMS AIEKTPOHHBIM y1apom?

31. Yro Takoe mua3ma?

ok wn

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuraia

YEeTKO U MPABUIIBHO JIAHbI ONPEIEIICHNS U PACKPBITO COACPKAHUE IIOHATUI, BEPHO
VCIIOJI30BaHbl HAYYHbIE TEPMUHBI

JUISL TOKA3aTeNbCTBA UCIIOJIb30BAHBI PA3JIMYHbIE YMEHUS, BBIBO/IbI U3 HAOMIIOICHUH,
OIIBITOB

OTBET CaMOCTOSITENIbHBIH, CIOJIb30BaHbI paHEe MPUOOPETEHHbIE 3HAHMUSL.



OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEp)KaHKME MaTepHuaia

B OCHOBHOM IPABWJIHHO JIaHbI ONIPEACIICHUS TOHATUN U UCIOJIb30BAHbl HAYYHBIC
TEPMUHBL.

OTBET CAMOCTOSTEIbHBIN

oTmpeieSICHUs TTOHATUN HETIOJHBIE, IOMYIIIEHBI HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BaHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJaX M O0OOIICHUSIX

MPaBUWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapaKkTepa (To3uLus
TTOHUMAFOIITUIA )

Otmetka «3»

YCBOEHO OCHOBHOE COJIEp’KaHHe y4eOHOro MaTepHuaa, HO U3JI0KEeHO hparMeHTapHoO,
HE BCET/a MOCIEA0BATEIBHO

ONpeIeJICHNS MOHATUN HETOCTATOYHO YETKUE

HE KCIOJB30BaHbl B KAUE€CTBE JOKA3aTEIhCTBA BHIBOIBI U 00OOIICHUS U3
HaOJII0/ICHUM, TOMYIICHBI OMTUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITMOKU M HETOYHOCTH B MCTIOJIb30BAHUH HAYYHOU TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHSITUI

MPABWJIbHBIE U YETKUE OTBETHI HA BOITPOCHI HABOMSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (IO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep>KaHKe Y4eOHOTO MaTepualia He pacKpbITO

HE JIaHbl OTBETHI HAa BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JONYIIeHBI TPyObIe OMIMOKY B ONPEASICHUN ITOHATHH, IIPU HUCTIOJIb30BAHUH
TEPMHUHOJIOTHH.

TectupoBanmue (T)

I Bapuanur.

1.Kakumu HOCHUTENSIMU 3J1. 3apsifia CO3AAETCS MNEKTPUUECKUI TOK B MeTaJIax?
A. DIEeKTpOHAMH U TIOJIOKUTEILHBIMU MOHAMM.

b. ITonoXuTenbHBIMU U OTPUIIATEILHBIMUA HOHAMH.

B. DnekTpoHaMu U JbIpKaMH.

I'. ITonoXuTEeTbHBIMU HOHAMH, OTPUIIATEIBHBIMUA HOHAMU U SJIEKTPOHAMM.

JI. TOABKO 3JIEKTpPOHAMM.

2.Kakoii MUHUMAJTbHBIHN TI0 a0COIFOTHOMY 3HAYEHUIO 3apsii MOXKET ObITh IEPEHECEH
ANEKTPUYECKUM TOKOM UY€pe3 INEKTPOTUT?

A.e=1,6-10 K.

b. 2e~3,2-10 " Ku.

B. JIt060ii ck0JIb YTOHO MaJIbIH.

['. MuHuManbHbIN 3apsii 3aBUCUT OT BPEMEHU MTPOMYCKAHUS TOKA.



J. 1 K.

3. Kakumu HOCUTEISIMU 3J1. 3apsiia CO3AAETCS AIEKTPUUECKUI TOK B pacTBOpax WU
pacruiaBax 3J€KTPOIUTOB?

A. DIEKTpOHAMU U MOJOKUTEIbHBIMU HOHAMU.

b. ITos10KUTENBHBIMU U OTPULIATEBHBIMU NOHAMH.

B. I1os10XUTENBHBIMU HOHAMH, OTPULATEIbHBIMA HOHAMH U 3JIEKTPOHAMMU.

I'. TonpKO 3JIEKTPOHAMHU.

J1. DNeKTpoHaMH U JbIpKaMHu.

4 Kaxkue neicTBUS 3J1. TOKa BCETJa COMPOBOKIAIOT €r0 MPOXOKIAECHUE Yepes3 JI00bIe
cpenst?

A. TenoBoe.

b. Xumnueckoe.

B. MarnuTtHoe.

I'. TeryioBO€ M MarHUTHOE.

/1. TemnoBoe, XUMHUYECKOE U MAarHUTHOE.

5.Ha puc. 1 nmpencrasieno cxematuueckoe n3o0paxeHue Tpansucropa. Kakoit
udpoit Ha HeM 0003HAYEH SIMUTTEP?
A. 1.

b. 2.
B. 3.
I.4.
. Cpenau otBeTOB A — ' HET MPaBUIIBHOTO.

6. Kakum TUTIOM MTPOBOAMMOCTH 00J1aJIat0T MOJIYITPOBOHUKOBBIC MaTepHUAIIbl O€3
npuMeceit?

A. B OCHOBHOM 3JIEKTPOHHOIA.

b. B 0CHOBHOM JBIpOYHOM.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. MonnoM.
J1. He npoBOAST 37EKTPUUECKUN TOK.

7. KakuM TUIIOM MPOBOAMMOCTH 00JIaJ1al0T MOITYIPOBOIHUKOBBIE MaTEPUAIIbI C
JTOHOPHBIMH PUMECSIMHU?

A. B OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JBIPOYHOM.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. Monnoii.

/1. Takue maTepuansl HE MPOBOJAT IIEKTPUUECKUM TOK.

8. Kakoii u3 mpuBeeHHBIX Ha PHUC. 2 TPapUKOB OTPAKAET 3aBUCUMOCTb YACIBHOTO
CONPOTHUBJIEHUS NOJYIPOBOJHUKA OT TEMIEPATYPHI?

A. 1.

b. 2.



B. 3.
I'. 4.
9. IIpu NpoXOXKISHUH Yepe3 KaKue Cpebl JIEKTPHUIECKOTO TOKA MPOUCXOAUT IMEPEHOC
BellecTna’?

A. Yepe3 MeTaIlIbI ¥ IOJTYITPOBOTHUKH.

b. Uepes noaynpoBOIHUKH U PACTBOPHI AJEKTPOIUTOB.

B. Uepes pacTBOpHI 2JIEKTPOJIUTOB U METAILIHI.

I'. YUepes ra3sl ¥ MOIYNIPOBOJHUKH.
J1. Uepes pacTBOPHI SJIEKTPOIUTOB U Ia3bl.

10. B ogHOM ciyyae B repMaHuii T0OABWIM MSITUBATIEHTHBIN (pochop, B IPYyrom —
TpEeXBAJICHTHBIN TajuInil. Kakum TUIIOM MPOBOJMMOCTH B OCHOBHOM 00J1aja
ITOJIYTIPOBOJHUK B KXKJIOM cirydae?

A. B iepBoM JbIpOYHOM, BO BTOPOM JIEKTPOHHOM.

b. B nepBoM 31€KTpOHHOM, BO BTOPOM JIBIPOYHOM.

B. B 060oux ciayuasix 3eKTpOHHOM.

I'. B 00oux ciayuasix IbIpOYHOM.

J1. B o0oux ciydasx 3J1eKTPOHHO-IBIPOYHOM.

11. Kak u3MeHHTCS Macca BEIIECTBA, BBIJICTUBILIETOCS Ha KATO/IE MPU MPOXOKICHUU
AIIEKTPUUYECKOTO TOKA YEPE3 PACTBOP AJIEKTPOJIUTA, €CJIM CUJIa TOKA YBEITUYHUTCS B 2
pasa, a Bpems €ro NpoxoKJICHUsI yMEHBIINTCS B 2 pa3a’?

A. YBenuuurcs B 2 pasa.

b. YBenmuuurcs B 4 pasa.

B. He usmenurcs.

I'. YMenbmutes B 2 pasa.

. YMenbnTcs B 4 pasa.

12. B npouecce snekTpoausa "+" HoHbI nepeHecnu Ha katon 3a 2¢ "+" 3apsn 4K, -
" MOHBI IEPEHECIN Ha aHOJ TaKoH ke o moayito - " 3apsia. KakoBa cuia Toka B
uenu?

A. 0.

b. 2A.

B. 4A.

I'. 8A.

. 16A.

13. Kakoii u3 rpaukoB, IPUBEJIEHHBIX HA PUC. 3, COOTBETCTBYET XapAKTEPUCTUKE
MTOJTYTIPOBOJHUKOBOTO JMO/1A, BKIIFOUEHHOT'O B MPSIMOM HANPABIEHUN?
A. 1.

b. 2.
B. 3.
I'.4.
J1. Cpenu otBeTOB A — I' HET MPAaBUIIBHOTO.



14. Kakyro u3 cxem, IoKa3aHHbIX Ha pUC. 4, CIIEIyeT NPEANOYECTb ISl UCCIEI0BAHUS
3aBUCHMOCTH MPSIMOTO TOKA IMOJA OT HANPSKEHUS U KaKyl0 — JUIS UCCIICIOBAHMS
3aBUCUMOCTH OOPAaTHOT'O TOKA JUO0/1a OT HANPSKEHUS ?

A. Jliis 060UX UCCleI0BaHUM CleayeT BhIOpaTh cxemy 1.

b. Ins 06oux nccnenoBanuii ciieayer BIOpaTh cxemy 2.

B. [Ins nccnenoBanus 3aBUCUMOCTH MPSMOTO TOKa AUOIA OT HAIIPSKEHUS CIIELYET
BBIOpATh cxemy 1, Aig 0OpaTHOTO TOKA — cXeMy 2.

I'. Ins nccnetoBaHus 3aBUCMMOCTH MPSAMOTO TOKa JUOAA OT HANPSHKEHUS CIEAYET
BBIOpATh CXeMy 2, AJi1 0OpaTHOTO TOKa — cxeMy 1.

J1. Cpenu otBeTOB A — I' HET MPAaBUIIBHOTO.
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Puc. 4
II BapuanT.

1. Kakumu HOCUTENSIMU 3J1. 3apsifia CO3AACTCs DIEKTPUUECKUNA TOK B
MOJTYTIPOBOJHUKAX ?

A. DJIEKTpOHAMU U MOJOKUTEIbHBIMU HOHAMMU.

b. ITon0XUTENBHBIMU U OTPUIIATEILHBIMU NOHAMH.

B. DnexTpoHaMu U JbIpKaMH.

I'. ITonoXUTETLHBIMU HOHAMH, OTPULATEIbHBIMUA HOHAMH U 3JIEKTPOHAMM.
J1. TOIBKO 3JIEKTPOHAMM.

2.Kaxoit MUHUMaJIbHBIN 110 a0COTIOTHOMY 3HAUCHUIO 3apsi MOXET ObITh MEPEHECEH
AIEKTPUYECKUM TOKOM 4Yepe3 METaIL?

A.ex1,6-10 K.

B. 2e~3,2-10 °Ku.

B. JIt0060ii ck0Jib YTOJAHO MaJIbIH.

I'. MuHMManbHbBIN 3aps]1 3aBUCUT OT BPEMEHU IIPOIYCKAHUS TOKA.

. 1 K.

3. KakuMu HOCUTEIISIMU 3J1. 3apsifia CO3AaeTCA DJICKTPUUECKUM TOK MpHU
AIEKTPUYECKOM pa3psjie B razax?

A. DIeKTpoHaMU M TIOJIOKUTEILHBIMU HOHAMM.

b. ITo10XUTEIbHBIMU U OTPUIIATEILHBIMA HOHAMU.

B. IlonokuTeIbHBIMH HOHAMHU, OTPUIIATEILHBIMUA HOHAMH U DJIEKTPOHAMU.
I'. TonpkO 3IEKTPOHAMHU.

J1. DnekTpoHamMu U AbIpKaMU.

4 Kakue neicTBUS 3J1. TOKa HAOII0JAl0TCs TIPU IPOITYCKAaHUU €T0 Yepe3 PacTBOP
AIEKTpoJUTa?

A. TenmnoBoe, XUMHYECKOE 1 MarHUTHOE JCHCTBUSL.

b. XuMuueckoe 1 MaruuTHoOE J€HCTBUS.

B. TermnoBoe 1 MarHUTHOE ACHCTBHUA.

I'. TennoBoe M XMMHUYECKOE JICHCTBUSL.

J. ToJIbKO MarHUTHOE JICUCTBUE..

5.Ha puc. 1 mpeacraBneno cxemaTudeckoe n3o0paxeHue Tpansucropa. Kakoit
udpoii Ha HeM 0003Ha4YEeH KOJUIEKTOP?

A. 1.

b. 2.



B. 3.
I'.4. . Cpenu otBeToB A —I' HET NPaBUIIBHOTO.

6. KakuM Tummom npoBoguMOCTH 00J1a/1at0T MOJTYTPOBOIHUKOBBIE MaTepraibl 63
MpUMECcet?

A. He ipoBOJAT 3JIEKTPUUECKUM TOK.

b. NonHom.

B. B paBHOM Mepe 3IEKTPOHHOM U IBIPOYHOM.

I'. B OCHOBHOM JIBIPOYHOM.

/1. B OCHOBHOM 3JIEKTPOHHOM.

7. Kakum TUIIOM POBOAMMOCTH 00JIaJJat0T MOJYITPOBOHUKOBBIE MATEPUAIIBI C
AKIENITOPHBIMU IPUMECSIMHU?

A. B OCHOBHOM 3JIEKTPOHHOM.

b. B 0CHOBHOM JIBIpOYHOM.

B. B paBHOM Mepe 3JIEKTPOHHOU U IBIPOYHOM.

I'. MonHom.

J1. Takue maTepuaiibl HE MPOBOJAAT IIEKTPUUECKUN TOK.

8. Kakoii u3 npuBeIcHHBIX Ha pUC. 2 TPaPUKOB COOTBETCTBYET 3aBUCUMOCTH
YAEIBHOTO CONMPOTUBIICHUS PTYTU OT TeMIepaTypsl (IpU TeMIiepaTypax, OJU3KHX K
a0COJIFOTHOMY HYJII0)?

A. 1.

b. 2.
B. 3.
I.4.
. Cpenau otBeTOB A — ' HET MPAaBUIIBHOTO.

9. B xakux cpenax npu MpoX0oxKIAECHUU YEPE3 HUX AIEKTPUUECKOr0 TOKa IMepeHoca
BEILIECTBA HE TPOUCXOIUT?

A. B Merannax v noaynpoBOIHUKAX.

b. B nonmymnpoBoIHUKAaX U pacTBOPax AJIEKTPOJUTOB.

B. B pacTtBOpax 3j1€KTpOIUTOB U METAJIAX.

I'. B razax u moaynpoBOJHHUKAX.
/1. B pacTBOpax 3J€KTPOJIMTOB U ra3ax.

10. B onHoM ciyyae B oOpasel] repMaHusi J0OABUIIM TPEXBAJIIEHTHBIN UHANM, B IPYTOM
— MATUBAJICHTHBIN 00p. Kakol Tum nmpoBoAMMOCTH IIpeodiaaeT B KaXJA0M ciiydae?
A. B nepBoM JpIpOYHOi, BO BTOPOM 3JIEKTPOHHOM.

b. B nepBoM 31€KTpOHHOM, BO BTOPOM JIBIPOYHOM.

B. B 06oux ciayyasix 31eKTpOHHOM.

I'. B 00oux ciayyasix JbIpOYHOM.

J1. B 00oux cirydasx 3J1€eKTPOHHO-ABIPOYHOM.



11. Kak u3MeHHuTCS Macca BEIIECTBA, BIJICIUBIIETOCS HA KaTO/I€ MPU MPOXOKICHUN
AIEKTPUYECKOTO TOKA YEPE3 PACTBOP IEKTPOJIUTA, €CIIM CUJIA TOKA YMEHBIIUTCS B 2
pasa, a BpeMs €ro NpoxX0KIEHUS BO3pACTET B 2 pasza’?

A. YBenuuurcs B 2 pasa.

b. YBenuuurcs B 4 pasa.

B. He nusmenurcs.

I'. YMenbmutcs B 2 pasa.

. YMenbmTcs B 4 pasa.

12. B mpouecce 3nekrposm3a "+" noHsl nepeHecin Ha karon 3a 2¢ "+" 3apsag 4K, -
" MOHBI NEPEHECIIN Ha aHOJ1 TaKoH e mo Mmoayito "- " 3apsia. KakoBa cuia Toka B
uenu?

A. 16A.

b. 8A.

B. 4A.

I'. 2A.

1. 0.

13. Kakoii u3 rpa¢ukoB, NpUBEJECHHBIX HA PUC. 3, COOTBETCTBYET XapaKTEPUCTHKE
HOJIyIPOBOJHUKOBOT'O JIM0/1a, BKJIFOYEHHOT'O B 00paTHOM HampaBlIeHUU?

A.l.

b. 2.

B. 3.

I'.4. JI. Cpenu otBeTOB A — ' HET IPABUIIBHOTO.

14. Kakyto u3 cxem, NOKa3aHHBIX Ha pUC. 4, CIIEAYET NPEANOYECTh I UCCIACAOBAHUS
3aBUCUMOCTH MPSAMOIO TOKa JU0/1a OT HANPSKEHUS U KaKyl0 — JJIs1 UCCIEA0BaHUS
3aBHCHUMOCTH OOpaTHOTO TOKa AMOAA OT HANPSKEHUS?

A. Hu o1MH W3 IpUBEIEHHBIX HUKE OTBETOB HE SIBISETCS NIPABUIIBHBIM.

b. T ucciieoBaHus 3aBUCUMOCTH IIPSIMOTO TOKA AMOJA OT HAIIPSKEHUS CIEAYET
BbIOpaTh cxemy 2, UIsi 00paTHOTO TOKa — cxemy 1 .

B. Jlia uccnenoBaHus 3aBUCUMOCTH MPSIMOTO TOKA AMO0/1a OT HANPSYKEHUS CIIEAYET
BbIOpaTh cxemy 1, 1st 0OpaTHOTO TOKa — cXemy 2.

I'. lnst o0oux citydaeB cieayeT BbIOpaTh cxemy 2.

. [ns oboux cimydaeB cleqyeT BoIOpaTh cxemy 1.

3

1 Puc.1
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Kontpommpyemsbie komnereniuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; IL.1.-11.7.;

Puc. 4

JIP2, JIP4, JIP23, JIP30




Kaouun Kk Tectam:

Bapuanr 1

Ne Bompoca 1/12]3]4]|5|6|7[8]|9 [10]11]12]/13|14

Ipasuwibnbiii | | A/ B B|[ A/ B/A/B|A |/ b | B|b|B | B
OTBET

Bapuant 2

N
w

Ne Bonpoca 1

|
&
&
o
o
>
>
&
=
=
&

IpaBuibnbiii | B| A | B
OTBET

Kpurepun onieHku:

— «2» BBICTABIISIETCS O0y4arOIIeMycs, eclii Habpas MeHee S 0aioB;
— «3» BBICTABIISIETCS OOydaromemycs, 3a 8-6 6amios;

— «4» BBICTABIISIETCS O0yUaromemycs, 3a 11-9 6amos;

— «5» BeICTaBIsIeTCA 00y4aromemMycs, 3a 6onee 12 6amnos.

3aganus 1 caMmocTossTeS iIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

DNEeKTPUYECKUN TOK B METAJUIAX, B AJIEKTPOJIUTAX, ra3ax, B BAKyyMe.
DIIEKTPOJIU3.

3akoH 3nekrposnsza dapanes.
DNEeKTPOXUMHYECKHUI SKBUBAJICHT.

Buasl ra3oBbIX pa3psaos.
TepModaneKTpOHHAS SMHUCCHSL.

[Ina3zma.

CoOcTBeHHas U MPUMECHAs! TPOBOJIUMOCTH.
. P-n mepexon.

10.ITpumeHeHne noIynpoBOJHUKOB.
11.TTonynpOBOIHUKOBBIE TPUOOPHI.

oCoNOOR~ODE

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

OtmeTtka «5»

MIOJTHO PacCKPBITO COJICPIKAHUE MaTepUaia

YETKO U MPABWIBHO JIaHbl ONIPEACIICHUS U PACKPBITO COJIEPKAHUE MMOHITUI, BEPHO
MCIIO0JIb30BaHbl HAYYHbIE TEPMUHBI

JUTSL TOKA3aTENhCTBA UCIIOJIB30BAHBI PA3IMIHBIC YMEHUS, BEIBOIBI U3 HAOIIOICHUH,
OTIBITOB

OTBET CAMOCTOSTEIIbHBIN, NCIIOJIB30BaHbl paHEee MPUOOPETEHHbBIE 3HAHUS.



OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEp)KaHKME MaTepurasa

B OCHOBHOM IPABWJIHHO JIaHbI ONIPEACIICHUS TOHATUN U UCIOJIb30BAHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

oTmpeieSICHUs TTOHATUN HETIOJHBIE, IOMYIIIEHBI HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BaHUH
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJIaX M O0OOIICHUIX

MPAaBWIbHBIE U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONIETO XapakTepa (T0o3ULus
TTOHUMAFOIITUIA )

Otmetka «3»

YCBOEHO OCHOBHOE COJIEp’KaHHe y4eOHOro MaTepHuaa, HO U3JI0KEeHO hparMeHTapHoO,
HE BCET/a MOCIEA0BATEIBHO

ONpEIeJICHNS MOHATUN HEIOCTATOYHO YETKUE

HE KCIOJB30BaHbl B KAUE€CTBE JOKA3aTEIhCTBA BHIBOIBI U 00OOIICHUS U3
HaOJII0/ICHUM, TOMYIICHBI OMTUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITMOKU M HETOYHOCTH B MCTIOJIb30BAHUH HAYYHOU TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHSITUI

MPAaBUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOASIIETO U KOHKPETU3UPYIOLIETO
xapakrtepa (IO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIaHbl OTBETHI HAa BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIICHBI IPyObIe OMMOKN B ONPEACICHUHN TTOHATHH, PU UCTIOIB30BaHUH
TEPMHUHOJIOTHH.

JlabopaTopHbie padoThI
JlaGopaTopnasi padora Ne 11
OmnpenesneHue 3J1eKTPOXUMHYECKOT0 IKBUBAJIEHTA Me/IH.
Heab padorei: HayunTbcs UBMEPSITH AIEKTPOXUMUYECKUE YIKBUBAJIEHTHI BEILIECTB

O6GopynoBaHme: BECHI JIIEKTPOHHBIE, AMIIEPMETP IIKOJIbHBIN, YaChl, BEITPSIMUTEIb HA

4,5B 2A, peocTtat 6 Owm 2A, xmroy,
SJIEKTPOIUTUYECKAS BAHHA, PACTBOP
MEJIHOTO KyIIopoca, g | Bempawrens BEHTHJISATOP-
HarpeBarelb, COEIMHUTEILHBIE

IMpoBOJa.




[Iponecc, mpu KOTOPOM MOJIEKYJIBI COJIEH, KUCJIOT U LIEJI0YEH MpU PACTBOPEHUH B
BOJIC WJIM JIPYTUX PACTBOPUTENSAX PACMAAIOTCS Ha 3apsKCHHBIC YacTUIIBI (MOHBI),
HAa3bIBAETCA JIEKTPOJIUTHUECKON TUCCOUUALIMEN; MOTyUUBIIUNACA TPU 3TOM PaCTBOP C
MOJIOKUTEIIBHBIMU M OTPULIATEIIbBHBIMU MOHAMU HA3bIBAETCS SJIEKTPOJIUTOM.

Ecnu B cocyll ¢ 3EKTPOIUTOM MTOMECTUTH TUIACTUHBI (3JIEKTPO/Ibl), COEAMHEHHBIE C
3KMMaMH HCTOYHHMKA TOKa (CO37aTh B DJEKTPOJIMUTE HJIEKTPUUECKOE TI0JIE), TO
MOJIOKUTENIbHBIE MOHBI OyJyT NBUTAThCA K KaTOAY, a OTpUIIATENIbHBIE - K aHOAY. Y
AIIEKTPOAOB MPOUCXOMSIT OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIMU, MPU ITOM HaA
AIEKTPOAAaX BBIICISIIOTCS BEIIECTBA - MPOAYKThI PEAKIIUU.

Jnsa  snektpoim3a chnpaBeaiuB 3akoH Dapages: Macca BbLICJUBIIETOCS
BellleCTBA HA JJIEKTPO/Je NPSMO NPONOPUMOHAJIBbHA 3apsay Q, mnpomeamemy
yepes JIeKTPOJINT:

m=kg (1)

m=KkIt 2
riae K - 2JIeKTpOXUMHUYECKUI KBUBAJICHT - KOJIMUYECTBO BEIECTBA, BHIICICHHOE TPH
NpoxokJieHnu yepe3 anekTpoauT 1 K anexkrpuuectBa. st kaxa0ro BeriecTBa 3Ha-
YyeHHE K €CTh MOCTOSHHAS BEJIMUMHA.
N3mMepuB cuily TOKa B 1I€TTH, COCTaBJICHHOM MO CXeMe, BpeMs €ro MPOXOXKACHUS U

Maccy BBIICJIUBIICTOCS Ha KaToac BCUICCTBA, MOKHO OIIpCACIINTDL
BHGKTPOXI/IMI/I‘—IGCKI/Iﬁ OKBHUBAJICHT M3 IICPBOI'O 3daKOHA CDapaJ:[eﬁ:
k=m/(IY) (3)

IHopsinok BbINOJIHEHHS PA0OTHI:
1. BeiOpath 01Hy U3 MEAHBIX TUTACTHUH 32 KaTO/I.
2.0npenenuTs MacCy MEIHOM IMJIAaCTUHBI (KaToJia ) /10 OTbITA.
2. CoOpaTthp 1enb, yKa3aHHYI0 Ha pucC. 1, aKKypaTHO OIYCTUTh AJIEKTPOJbI B PACTBOP
MEJHOTO Kylopoca U ¢ MOMOIIIbIO0 Pe0CTaTa yCTAHOBUTh CUITY TOKa 1 A.
3. 3adukcuposars Bpems t=10 mun.
4.Pa30MKHYTb 1IeNb, BBIHYTh KaTOJIHYIO TUIACTUHKY, CMBITh C HEE OCTaTKa pacTBOpa U
BBICYIIIUTH BO3JIE BEHTWJIATOPA.



5. B3BecuTh BBICYIICHHYIO IACTUHY C TOYHOCTHIO 10 10MT.
6. 3Ha4YeHHE TOKA, BpEeMsI OIbITa, YBEIMUCHUE B MAaCcCe KaTOAHOM IUIACTUHY 3aIllicaTh B
TaOJIUILy ¥ ONPEICTUTD EKTPOXUMHUUECCKUN SKBUBAICHT 0 Gopmyrie (3)

Macca kaToja Macca DeKTpo £ %0
OIIBIT I, A o omuma | mocre omsma OTJIOK. Bpewms XUMHY.
BEIIIECTBA t(c) SKBHBAJIC
m; (ke) m; (ke) m, (o) o

OneHka morpemrHocTei.

k=-"
|-t
OTHOCUTENBHAS MOTPEITHOCTD: &K =M+ 48l + & = A?m +ATI +% .
Am=0,05 2.
A1=0,1 A
At=20 c.

Onenute B mpoliecce MPOBEACHUS PadOThl HAWOOJBIIUE JOMYCTUMBIC OIIMOKH
IIPU U3MEPECHUHM MAcChl, TOKa U BpEMEHH. BBIUUCINTE OTHOCUTEIBHYIO TTOTPEIIHOCTD,
HalIUTEe MAaKCHUMAJIBHYIO JTOMYCTUMYIO IMOIPEIIHOCTh MpH onpeaeieHuu K.

Ak =k -k.

[Tocne atoro gaercs pe3ynbtat B BUAe: k =k Ak .

onsima +

CpaBHHUTE MOTYUYEHHBIN PE3yIbTAT C TAOJUYHBIM.

KoHTpoJbHBIE BONIPOCHI.
UTo Takoe 3IEKTPOJUTHYECKAS TUCCOUUALMS, DIEKTPOIHN3?
OObsicHUTE, KaK MIPOUCXOAUT PA3NIOKEHHUE BOJIBI DJIEKTPUIECKUM TOKOM?
Kax mpoucxonur padunupoBanue?
Cdopmynupyiite nepbiii 3akoH dapazes.
["anmpBanoOCTETHS.
["anmpBanOMIIACTHKA.
Uto Takoe 3/1C nmonsipuzanun?
UTo TakOo€ EMKOCTh aKKyMmyJisitopa?

ONO WD

Kontponupyemsie komnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; II.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

— OueHka «5» CTaBUTHCA, €CIIM YYalllUKCs BBIMOJHIET padOTy B MOJTHOM OOBEME C
COONIIOICHUEM  HEOOXOAMMOM  IOCJIENOBAaTEIIbHOCTH  IPOBEAEHUS  ONBITOB U
U3MEPEHUM; CaMOCTOSITEJIbHOM ~ pallMOHAJIBHO  MOHTHUPYET  HEOOXOJUMBbIE
00Opy/i0BaHUE; BCE OMBITHI MPOBOJAUT B YCIOBHUAX M PEXKHMMAX, 00ECIEUMBAIOIINX
IOJ[y4YE€HHUE IPaBWIbHBIX PE3yJbTaTOB U BBIBOJOB; COONIOAAET TPEOOBaHUS MPaBUII




0€30MacHOCTU TPyJa; B OTUETE MPABUIBHO M AKKypaTHO BBIMIOJHSIET BCE 3aluCH,
TaOHIIBI, PUCYHKH, YEPTEKH, TpadUKH, BRIYUCIICHHS; TIPABIJILHO BBITIONHSACT aHATIU3
MOTPEIIHOCTEM.

— Onenka «4» CTaBUTCA, €CJIHM BBINOJTHEHBI TPeOOBAaHUS K OLEHKH «5», HO ObLIU
JOMYIIEHbl JBa-TpU HeJouera, He Oojee OJHOM Herpyooi OmuOKH U OJIHOTO
HEJI0YEeTA.

— Omnenka «3» craBuTCs, e€cid paboTa BBHINOJHEHA HE MOJHOCTHIO, HO 00BEM
BBITIOJJTHEHHOM YacTU TaKOB, ITO3BOJIAET MOJYYUTh IPABWIbHBIE pE3YyJIbTaThl WU
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OBITA U U3MEPEHHM ObLTH JOMYIIEHBI OITHOKH.

— Omenka «2» CcTaBUTCS, €CAU paboTa BHINIOJHEHA HE TMOJTHOCTBIO W 00BEM
BBITIOJTHEHHON YacTh pabOT HE MO3BOJIAT CHAENaTh MPABWIBHBIX BBIBOJOB: €CIIH,
OTBITHI, U3BMEPEHUS, BHIYUCIICHUS, HAOIIOICHUS TPOU3BOIUIINCH HEPABUIILHO.

Tema 3.4. MarautHoe 1moJjie
YcrHblii onpoc (YO)

Kak BO3HMKAIOT MAarHUTHBIE B3aUMOIENCTBHUS ?

Yrto Takoe MarHUTHOE TT0JIe, YEM OHO CO3aCTCs?

CBoiiCTBa MATHUTHOTO TOJIA.

JIeliCTBHSI MArHUTHOTO T0JIL HA PAMKY C TOKOM.
KonuuecTBeHHas xapakTepuCTHKa MAarHUTHOTO TIOJISI.

YTo mpuHSATO 3a HANPABJIICHHE BEKTOPA MATHUTHOW WHTYKITHH ?
[IpaBuno OypaBuuka.

Uro onpenensieT npaBuiio OypaBuuka?

. Kak nzo0paxaroT MarHuTHbIC TIOJIS?

10 Yrto Takoe TMHUM MarHUTHON WHTYKITHH?

©CooOoNOORWNE

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuana

YETKO Y MPABWJIBHO JAHBI ONIPEIEIICHHS U PACKPBITO COAEPKaHUE MTOHSATHI, BEPHO
VCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTS I0KA3aTeNbCTBA UCIIOJIb30BAHBI PA3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOCHUH,
OBITOB

OTBET CaMOCTOSITENIbHBIH, NCIOJIb30BaHbI paHee NMPUOOPETEHHbIE 3HAHMUSL.

OtMmeTtka «4»

PACKPBITO OCHOBHOE COJIEpKaHKE MaTeprala

B OCHOBHOM IPABUJIBHO JaHbI ONPEAECICHUS TOHATUI U UCTOJIb30BaHbl HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN



oTnpeieSIeHHs TOHATUN HETIOJHBIE, IOMYIIIEHbl HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BaHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJIaX M O0OOIIECHUAX

MPAaBWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (T0o3ULus
ITOHUMAFOIITU )

OtMmeTka «3»

YCBOCHO OCHOBHOE COJIepKaHNEe yUeOHOT0 MaTepraia, HO H3JI0KEHO (parMeHTapHO,
HE BCET/a TOCIIeI0BATEIIHHO

OTIpe/IeTICHUS MIOHATUI HETOCTATOYHO YETKHE

HE WCIOJIb30BaHbI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI M 000OIICHHS 13
HaAOJFOICHUH, TOTYIIEHBI OITUOKHU TIPH UX U3JI0KCHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTIOJIb30BAHUH HAYYHOM TEPMUHOJIOTHH,
OIIPEJICIICHUE TTOHSITUIA

MpaBUJIbHBIC U YETKHUE OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (Mo3UlUs KPUTHK)

OtmMmeTKa «2»

OCHOBHOE COJIep>KaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIaHbl OTBETHI HAa BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JONYIIeHBI TPyObIe OMIMOKY B ONPEASICHNUN ITOHATHH, IIPU UCTIOJIb30BAHUH
TEPMHUHOJIOTHH.

TectupoBanmue (T)
I Bapuanr.

1. Kakoe siBjieHue Ha0J/101aeTcs B onbiTe Jpcreaa?

A) B3aUMO/JICHCTBHE MTPOBOJHUKOB C TOKOM;

b) B3aumoeiicTBIE IBYX MarHUTHBIX CTPEJIOK;

B) moBOpOT MarHUTHOM CTPENIKU BOJIM3U IPOBOJHUKA C TOKOM.

2. BozJjie IpOBOJIHUKA ¢ TOKOM Pacnoji0KeHa MATHUTHAaA cTpesika. Kak
U3MEHNTCS ee HAallpaBJIeHNe, eCJIM U3MEHUTh HaNPpaBJIeHHe CUJIbI TOKA?
A) nosepuercs Ha 90°;

B) nosepuercs Ha 3607

B) nosepuercs Ha 180°,

3. IloueMmy MarHMTHas CTPEJIKA MOBOPaYuBaeTcsi BOJIM3U IPOBOAHUKA C TOKOM?
A) Ha Hee JIeiCTBYeT MarHUTHOE MOJIE;

b) Ha Hee neMCTBYET IEKTPUIECKOE TOJIE;

B) Ha Hee neicTByeT cuia IpUTSKEHUS,

') Ha Hee AeMCTBYIOT MarHUTHBIE U AJIEKTPUUECKHUE MOJIS.



4. Kakas c¢Bsi3b CyIIECTBYET MEXKAY JeKTPUIECKHM TOKOM M MATHUTHBIM
nojiem?

A) MarHUTHOE TI0JI€ CYIIICCTBYET BOKPYT HETIOJIBHIKHBIX 3aPSHKCHHBIX YaCTHII,
bB) MarauTHOE 1M0JI€ CYIIECTBYET BOKPYT JIFOOOTO MMPOBOIHUKA C TOKOM;

B) MarauTHOE 1M0J1¢ IeHCTBYET Ha HEMOIBY)KHBIC 3apsHKEHHBIC YaCTHIIBI.

5. YTto siBJISIeTCA HAIEKHBIM 3aIIUTHUKOM YeJIOBEKA 0T KOCMHUYECKHX
HU3JIydeHHu?

A) MarHuTHOE MoJje 3eMIIu;

b) 3emHas atmocdepa;

B) u To u apyroe.

6. Kak B3auMo1eliICTBYIOT MeK1y COO0M MOJIKOCHI MAarHUTa?

A) OJHOMMEHHBIE TTOJTIOCA OTTATKUBAIOTCS, PA3HOMMEHHBIE MOJII0Ca IPUTATUBAIOTCS;
b) pasHOMMEHHBIE MTOJIIOCA OTTAJIKUBAIOTCS, OJTHOMMEHHBIE MOJIFOCA IPUTATUBAIOTCS;
B) He B3auMOI€HCTBYIOT.

7. YeM 00BACHUTD, YTO MATHUTHAS CTPEJIKA YCTAHABJIMBACTCH B JAHHOM MecCTe
3eMuIH B OnpeieJICHHOM HANPABJICHUHU?

A) cyliecTBOBaHHUEM AJIEKTPUUECKOTO TOJIS;

b) cymecTBoBaHMEM MarHUTHOTO ITOJIS 3€MJIN;

B) cymiecTtBoBaHMEM 3JIEKTPUYECKOTO U MArHUTHOTO MOJIeH 3eMIIH.

8. Kak Ha3bIBalOTCsi MATHUTHBIE MOJIIOCHI MArHUTA?
A) MOJOKUTENIbHBIN, OTPUIIATEIBHBIN;

b) cunuii, kpacHbIi;

B) ceBepHbIil, FO)KHBIN.

9. I'ne HaxoaATCS MATHUTHBIE MOJKOCHI 3eMJIu?
A) BOM3U rpaduecKuX MOTIOCOB;

b) Ha reorpaduyeckux mosarocax;

B) MoryT ObITh B M1000#1 TOUKE 3eMITH.

10. Kakoe cxoacTBO MMeeTCsl MeXKAY KATYHIKOM C TOKOM U MATHUTHOM CTPeJIKOM?
A) Karynika ¢ TOKOM, Kak 1 MarHUTHasi CTpeJika, UMEET J[Ba MOJII0ca — CEBEPHBIN U
FO)KHBIM;

b) cyiecTByeT aseKTpu4ecKoe moJie;

B) neiicTBYIOT Ha IPOBOJHUK C TOKOM.

11. Kak u3mMeHsieTcss MArHUTHOE IeCTBHE KATYIIKH C TOKOM, KOI/1a B Hee
BBOJST KeJIe3HbIH cepleYHuK?

A) yMeHbIIIaeTCs;

b) He usmeHnsiercs;

B) yBenuuuBaercs.



12. Yrto Ha0 cAeaTh, YTOObI U3MEHUTh MATHUTHBIE MOJIIOCHI KATYIIKH ¢ TOKOM
HA MPOTHBOIOJIOKHbIE?

A) U3MEHHUTH HAMPABIICHUE PJIEKTPUUECKOTO TOKA B KATYIIIKE;

b) u3aMeHuTh 4KnCciio BUTKOB B KaTYIIIKE;

B) BBeCTH BHYTpb KaTYLIKU KEJIE3HbIN CepIeUHUK.

13. Yto coboii mpeacrasiisieT JIEKTPOMATHUT?
A) KaTyIIKa ¢ TOKOM ¢ OOJIBIIIUM YHCJIOM BUTKOB;
b) kaTy1ika ¢ *eae3HbIM CepJICUHUKOM BHYTPH;
B) cuiabHBINM MOCTOSTHHBIA MarHuT.

14. Kakue ycTpoiCTBA NPUMEHSIIOTCH VISl PEryJIMPOBAHUS TOKA B KATyLIKe
3JIEKTPOMAarHura?

A) Kitoy;

b) npenoxpanurelnsb;

B) peocrar.

15. B yem riiaBHoe oTJIMYME YJIEKTPOMATHUTA OT MOCTOSTHHOI0 MAarHuTa?

A) MOXHO peryJIupoBaTh MarHUTHOE JIHCTBUE AJICKTPOMAarHuTa, MEHssl CUJIy TOKa B
KaTYIIKE;

b) anexkTpoMaruuthel 061a1a0T OOJIBIIEH TOBEMHON CHJION;

B) HeT HUKAaKOTO OTJINYMSL.

16. Kakue u3 nepe4mnc/ieHHbIX BELIECTBA HE NPUTATHBAKTCA MATHUTOM?
A) xeneso;

b) crans;

B) Hukenb;

') amroMuHuUi.

17. Ilouemy 1Jis1 U3y4YeHUSI MATHUTHOTO MOJISI MOKHO MCIOJIb30BATh KeJle3Hble
ONMUJIKH?

A) B MarHuTHOM I10JI€ OHU HAMAarHUYMBAIOTCSI M CTAHOBSITCSI MATHUTHBIMU CTPEJIKAMU;
b) xene3Hble ONMUIKA XOPOII0 HaMarHUIMBaOTCS;

B) oHu oueHs serkue.

18. Kak pacnosararrces sKejie3Hble ONWIKM B MATHUTHOM I0JIe IIPSIMOIO TOKa?
A) pacrosiaratroTcst B10JIb IPOBOJHHUKA C TOKOM;

b) 00pa3ytoT 3aMKHYTbIe KPUBbIE BOKPYT MPOBOJAHHUKA C TOKOM;

B) pacnonaratorcs 6ecnopsiiouHo.

19. Kakoii MaraHuTHbIi mosroc HaxoauTcs Boau3u FOxxkHoro reorpaguyeckoro
noJiroca 3emian?

A) ceBepHBIif;

b) 10xHBI;

B) ceBepHbIil U 10KHBIN;



') HuKaKoi.

20. K moJyirocy MarHuTa npuTAHYJIUCH JABe OyjaaBku. Ilouemy ux cBoOOOIHbIE
KOHILI OTTAJIKNBAOTCA?

A) KOHIIbI OyJIaBOK UMEIOT Pa3HOMMEHHBIE MOJIOCHI;

b) koHIIbI Oy1aBOK UMEIOT OJJHOMMEHHBIE MTOJTIOCHI;

B) koHI1bI OyJ1aBOK HE HAMAarHUYEHBHI.

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

JIP2, JIP4, JIP23, JIP30

Kiaouu k Tectam:

Ne Bompoca |1(2|3|4|5/6/7/8/9/1 |1 (1|1 1|1 |1 1|1 |1 2
0112 |3 |4 5|67 (8]9]0
A|B| A|B|B|A|T| A|B|A|BbB

IpaBWiIbH B/ B/A|B|A|A|B|B|A
bIN OTBET

Kpurepun onenku:

— «2» BBICTABIISIETCS 00yUarOIIEMYCsl, €CIM HaOpasl MeHee 8 0asioB;
— «3» BBICTABIISIETCS O0yUaromemycs, 3a 9-11 6amos;

— «4» BBICTABIISIETCS O0ydaromemycs, 3a 12-16 6anios;

— «5» BBICTaBIISIETCS 00yUaroniemycs, 3a oosee 17 6anios.

3aganus 1 caMmocTossTeS iIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIA)

BekTop MHAYKIMA MarHUTHOTO MOJIS.

Harpsik€HHOCTh MAarHUTHOTO TTOJISL.

JlelicTBHE MarHUTHOTO TOJIS1 HA OPSIMOJIMHEUHBIN TPOBOIHUK C TOKOM.
PaboTa no nepemenieHuio MpOBOAHUKA C TOKOM B MATHUTHOM TIOJIE.
[IpaBuno OypaBuuka.

[IpaBuio paBoii pyKu.

B3aumonaelicTBrue TOKOB.

Cuna Amnepa. [Ipumenenne cunsl Amnepa.

. IIpaBuio npaBou JIEBOU PYKHU.

10 JlelicTBME MarHUTHOTO MOJIS HA IBWKYILIAKCS 3apsl.

11.Cwuna Jlopenua.

12.Ilpumenenue cuinsl Jlopenna.

13.0Ompenenenre yaensHOTO 3apsia.

14.MarauTHbl€ CBOMCTBA BEILIECTBA.

15.MarauTHasi IpOHULIAEMOCTb.

ooNoGRLNE




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

Kputepun onieHku:

OtMmeTka «5»

MOJTHO PACKPBITO COJICPKAHUE MaTepuaa

YETKO W MPaBWIBHO JIaHbl OMPEICICHUS U PACKPBITO COJIEPKAHHUE MOHSTUN, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUIS I0Ka3aTeNIbCTBA MCIOJIb30BAHbl PA3IMUHbIC YMEHUS, BBIBOABI M3 HAOJIOJECHUMH,
OIIBITOB

OTBET CAaMOCTOSTEIIbHBIN, NCIOIL30BaHbl paHee MPUOOPETEHHbBIC 3HAHUS.

OtmMmeTKka «4»

PACKPBITO OCHOBHOE COJIep)KaHKE MaTeprala

B OCHOBHOM MPaBWIbHO JIaHBI OIPEJCICHUS MOHATHH M HCIOJIb30BaHbl HAy4YHBIE
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

OMpENeNICHUs] TOHATUM HEMOJHBbIE, JOMYIIEHbl HE3HAUUTENbHbIC HapYIICHUS
MOCJIE0OBATEILHOCTH M3JIOKEHUS, HEOOJbIINE HETOYHOCTH TMPU HCIOJIb30BaHUU
Hay4YHBIX TEPMHUHOB WJIK B BBIBOJIAX M O00OIICHUSX

MpaBUJILHBIC M YETKHE OTBETHl Ha BOIPOCHI YTOYHSAIOLIETO XapakTepa (MO3UIUs
MTOHUMAIOIITU )

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIepKaHHE yU4eOHOTO MaTepHalia, HO M3JI0)KeHO (hparMeHTapHO,
HE BCEr/ia MoCjae0BATENbHO

OTIpEJICIICHHS TIOHSATUI HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KauyeCTBE [IOKA3aTelIbCTBAa BBIBOJBI W O0OOOIICHHUS U3
HAOJIOICHUM, TOTYIIIEHBI OITUOKU TP UX U3JI0KCHUH

JOMYIIEHbl ONIMOKA W HETOYHOCTH B UCIIOJIB30BAaHUW HAYYHOH TEPMHHOJIOTHH,
OTIpEe/ICIICHHUE TTOHATHN

MpaBUJIbHBIE M YETKHWE OTBETHI HAa BOMPOCHI HABOJSINIETO U KOHKPETH3UPYIOIIETO
xapakrtepa (IO3UIUsI KPUTHK)

OtMmeTKka «2»

OCHOBHOE COJIepKaHUE y4eOHOTo MaTepuajia He PacKPhITO

HE JaHBl OTBETHI Ha BOITPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMyIIEeHbl TpyOble OMMOKKM B ONpPEACICHUW IOHATHH, TIPH HCIOJIb30BAaHUU
TEPMUHOJIOTHH.

Tema 3.5. DjaekTpoMarHuTHasi HHAYKIHUS.



YcrHblii onpoc (YO)

L

B uéM 3akmiroyaeTcsi CylHOCTh SIBICHUS DJIEKTPOMArHUTHON MHTYKIIMU?

KeM oTkpsiTO siBiieHne? ['o1 OTKPBITHS?

Kakue ycinoBusi HeOOXOAUMBI 17151 CYHIECTBOBAHUS SIBJICHUS JIEKTPOMArHUTHON
WHIYKIANA?

3aK0H JIEKTPOMArHUTHOM UHTyKIIUU

YTo sBisIeTCA UCTOYHUKOM UHIYKIIMOHHOTO 3JIEKTPUYECKOIO MOJs?

Pemienue 3amauu (U3 unciia 00s13aTeNbHBIX)

[ToHaTHE MHAYKIIMOHHOTO SJIEKTPUUECKOTO OIS

Ero otiauyue oT cTaiimoHapHOTO JIEKTPUUYECKOTO

KTo BEIABHHYI THTIOTE3Y €T0 BO3HUKHOBECHHS ?

Hamnpapnenue HMHAYKIIMOHHOTO JJICKTPUYECKOrO IO IO OTHOILICHUIO K
HaIlpaBJICHUI0 BHXPEBOIO MAarHUTHOTO TOJISI MPU €ro HApaCTaHUU WIH
yObIBaHHH (CIeNaTh YEPTEK)

5. DJIC uHAYKIMY B ABMKYIIUXCS B MArHUTHOM I10JI€ MPOBOTHUKAX

=N

PO EOOOA

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

Kpurepun ouenku:

OtMmeTka «5»

IIOJTHO PACKPBITO COAEP/KAHUE MaTepuaia

YETKO M NPaBUIBHO JIaHbl ONPEIEIEHUS U PACKPBITO COACPKAHWE IOHSATHUN, BEPHO
VCITOJIB30BAaHbI HAYYHbIE TEPMUHBI

JUISL TOKA3aTeJbCTBA MCIOJIb30BaHbl PA3JMYHbIE YMEHUs, BBIBOJbI U3 HAOJIOICHU,
OTBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIB30BAHbI paHEE TPHUOOPETEHHBIEC 3HAHMUS.

OtmeTKka «4»

PACKPBITO OCHOBHOE COJIep)KaHUEe MaTepHrasa

B OCHOBHOM TMPABUJIBHO JIaHbl OIpEJeCHUs TOHSATUA M HCMIOJb30BAaHbI HAy4YHBIE
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

ONpENIENICHUs] TOHATUN HEMOJHBbIE, JOMYIIEHbl HE3HAUUTENbHbIC HapYILICHHS
MOCJICAOBATEILHOCTH M3JIOKEHUS, HEOONBINE HETOYHOCTH IIPU HCIIOJIb30BaHUU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIECHUSIX

MpaBWIbHBIE M YETKHE OTBEThl HAa BOIMPOCHI YTOUHSIONIETO XapakTepa (TMO3UIUs
MOHUMAIOIIU)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIepKaHHE yueOHOTO MaTepualia, HO MU3JI0)KEHO (hparMeHTapHO,
HE BCErJa IT0CJICI0BaTEILHO

onpe/iesIeHHs] MOHSATUN HETOCTATOYHO YETKUE



HE HCIIOJL30BaHBI B KadecTBE JOKA3aTE€IbCTBA BBIBOALI M O0OOILIECHUS U3
HaOJII0/ICHUM, TOMYIICHBI OIUOKH MPU UX U3JI0KESHUH

JOMYIICHBI

OIMMOKM M HETOYHOCTH B HCIIOJIb30BaHUU H&y‘-IHOfI TCPMHUHOJIOTUH,

ONpPEAECICHUE MOHSATHN
MpPaBWIbHBIE M YETKUE OTBEThl HA BOMPOCHI HABOMSIIETO M KOHKPETU3UPYIOIIETO
xapakrtepa (MO3UIUsI KPUTHK)

OtMmeTka «2»
OCHOBHOE COJIepKaHHE YU4eOHOI0 MaTepHalia He pacKphITO
HE JIJaHbI OTBETHI HA BOIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

JOMYIICHBI

rpyoble OIMOKM B OMNPEACIICHWH TMOHATHHA, TpPU HCIOIb30BaHUU

TCPMHUHOJIOTHH.

TecrupoBanue (T)

I Bapuanr.

Al. I/IH,Z[YKHI/IOHHblﬁ TOK — 3TO HAIIPABJICHHOC ABHIKCHHUC!:
1) 3aPSIKCHHBIX 49aCTHIL, 110 CBOUM I[GI?ICTBI/IHM B IIPHUHIUIIC HC OTINYACTCA

OT JJIEKTPUYECKOTO TOKA, MPOSIBIAETCSA 3a CUET CUJI HEAJIEKTPUYECKOTO
MIPOUCXOXKICHHS

2) HeUTpaJdbHBIX YACTHI][, TO CBOMM JCHCTBUSIM B NPHUHIUIIE HE
OTJINYAETCSI OT JJIEKTPUYECKOTO TOKA, MPOSABISIETCA 34 CYET CHUJI
AIEKTPUYECKOTO MIPOUCXOXKICHHUS
3) 3apsKEHHBIX YaCTHIl, IO CBOMM JIEUCTBUSAM OTJIWYAETCS OT
AIEKTPUYECKOTO TOKa, MPOSBIAETCA 3a CUET CHJI HEAIEKTPUYECKOTO
MIPOUCXOXKICHHS

4) HEeUTpalbHBIX YACTULI, IO CBOUM JEHUCTBUSIM B MPUHIUIIE OTIMYACTCS
OT DJIEKTPUYECKOI'O0 TOKA, MNPOSIBIIETCA 34 CUET CHJI AJIEKTPUUYECKOTO
ITPOUCXOKICHHUS

A2. MarHuT BBOJUTCS B QIIOMUHHEBOE KOJBIO TaK, KaK MOKAa3aHO Ha PHUCYHKE.
Hanpagiienne Toka B KOJIbLIE YKa3aHO CTpeskoM. KakuM moyirocoM MarHut BBOJUTCS B

KOJIBIIO?

I.
0
—

1) TOJOKUTEIBHBIM
2) OoTpUIATEILHBIM
3) ceBepHBIM

4) 10KHBIM



A3. Tpu o1MHAKOBbIE KATYIIKU BKJIIOYEHBI MOCIEI0BATEILHO B AIEKTPUUYECKYIO LIETIb
NOCTOSHHOTO ToKa. Karymika 1 0e3 cepieyHnka, B KaTyIIKe 2 CEPICYHUK U3 KOOAIIbTa,
B Karylmike 3 cepleyHUK U3 TpaHcpopmaTopHOM cramu. B kakoi u3 KaTyliek
WHIYKIUS MarHuTHOro mojis OyaeT HauMmeHbluei? (MarHuTHash NpOHUIIAEMOCTh
BO3/yXa paBHa 1, kobanbra — 175, Tpancdopmaroproii cramu — 8000.)

1) 1
2) 2
3) 3

4) BO BCEX KaTyIIKax OJUHAKOBA

Ad4. IIpssmoli mpoBOAHUK NIMHOM 80 CM JIBUXKETCSI B MAarHUTHOM TIOJIE CO CKOPOCTBIO
36 km/4 oxa yriioMm 30° K BEeKTOpY MarHUTHOM MHIYKIMHU. B mpoBOJAHMKE BO3HUKAET
O/1C 5 MB. Uemy paBHa MarHuTHast UHIYKLUA?

1) 3 mMTn

2) 0,8 kT

3) 2,5 mTx

4) 1,25 mTn

Bl. K karymke ¢ uHayktuBHOCThIO L = 0,25 I'H mpuiiokeHa MOCTOSIHHAs pPa3HOCThb
noteHuuasioB A 10 B. Ha ckonpko Bo3pacTeT cuiia Toka B KaTymike 3a Bpemst At 1 ¢?
(CompoTHBIIEHUEM KaTyIIIKK TIpeHeOpeyb) (oreHnBaercs 2 0.)

C1. IIpoBogauk Maccoi M = 1 xr u jamuHOW | = 1 M moaBemICH MpH MOMOIIX ABYX
OJTMHAKOBBIX METAIUTMYECKUX MPYXHH xkecTKocThio K 100 H/m kaxnas. TIpoBogHuK
HAXOJWUTCS B OJHOPOJHOM MArHUTHOM IMoJie, HHAYKIHUS Kotoporo B = 100 Tn u
NEPHEeHANKYJIIpHA IJIOCKOCTH, B KOTOPOW JIekKAaT MPOBOJHUK M TpYykKUHBL. (CMm.
PUCYHOK.)

C

-
®F
/

[IpoBOOHMK CMECTHJIM B BEPTUKAIBHOW IIJIOCKOCTU OT MOJIOKEHUS DPABHOBECHUS WU
ornyctwin. Onpenenure nepuoi KojaedaHWil MPOBOJHUKA, €CIM K BEPXHUM KOHIIAM
NpY>KUH TpucoeauHeH KonaeHcaTop eMmKocThio C= 100 mx®. (ComnpoTuBIEeHUEM
MIPOBOJIHUKA U MPY>KUH NpeHeOpeub) (ouenuBaercs 3 0.)

II Bapuanr.

Al. C noMomip0 Kakoro OmbITa MOKHO IMOKa3aThb BO3HUKHOBEHHE HHIYKIIMOHHOTO
ToKa?
1) TpOBOJHUK, KOHIIBI KOTOPOIO IMPUCOCAMHEHBI K TajlbBAHOMETPY, HAlI0
IIOMECTUTH B MArHUTHOE I10JIE
2) IPOBOJHMK, KOHIIBI KOTOPOTO IMPHCOSAWHEHBI K TaJlbBAHOMETPY, HAJO
JIBUTaTh BJIOJIb MAarHUTHBIX JTUHUN



3) MarHAT WJIKX TNPOBOJAHHWK, KOHI[BI ~KOTOPOTO MPHCOSAWMHEHBI K
raJlbBAaHOMETPY, HAJ0 JBUTAaTh TaK, 4YTOOBl MArHUTHBIE JIMHUU
[IepECEKAIN TPOBOJHUK

4) ¢ TIOMOIIBIO OIBITA TIOKA3aTh HEBO3MOXKHO

A2. KOI‘I[& METaJJIMYEeCKUI CTCPIKCHb IIPUCOCOAUMHUIIN K OJHOMY H3 IIOJIFOCOB
HCTOYHHKA TOKaA, TO BOKPYI HCTO 06p8,30BaJIOCL I10JIC:

1) BIEKTPUYECKOE U MATHUTHOE

2) MarHuTHOE

3) aIIeKTpHYECKOe

4) mpH TaKOM YCIIOBHH I10JI¢ HE 00pa3yeTcst

A3. UHAyKTUBHOCTH YUCJIIEHHO PaBHA!

1) MarHUTHOMY TIIOTOKY, OXBaThIBACMOMY IIPOBOJHHUKOM, €CIIH CHJIa TOKa,
MPOTEKAIOIIas 10 MPOBOJIHUKY, paBHa 1A

2) cuje TOKa, MPOTEKAIOIIero IO MPOBOJHUKY, €CIM MArHUTHBIA IOTOK,
OXBaThIBa€MbIl IPOBOJHUKOM, paBeH 1 BO

3) MarHUTHOMY IOTOKY, OXBaThIBAEMOMY IPOBOJHHKOM, NMPH HW3MCHCHHH CHJIBI
TokaHa l A3alc

4) cuie ToKa, MPOTEKAIOIIEro MO MPOBOJIHUKY, €CIIM MAarHUTHAsI MHAYKIIMS paBHA |
Tn

A4.Yemy paBHa D/IC camOoMHAYKUMM B KaTymke ¢ MHAYKTUBHOCTBIO 0,4 I'H mpwu
PAaBHOMEPHOM YMEHBIIIEHUU CUJiIbl TOKa ¢ 15 1o 10 A 3a 0,2 ¢?

1) O

2) 10B

3) 50B

4) 0,4 B

Bl.Karymka ¢ comporusinenneM R= 20 Om u wungyktuBHOcThiO L= 102TH
HaxXOJUTCS B IMEPEMEHHOM MarHuTHOM mnoJie. Korma co3naBaeMblii 3THM MOJEM
MarHUTHBII NOTOK yBenuunBaerca Ha A® = 107 BO, cuna Toka B KaTyIIKe BO3PacTaer
Al'=0,05 A. Kakoii 3apsia mpoxouT 3a 3To Bpems o karymike? (orieHuBaercs 2 0.)

C1l. Ha nempoBoasIiieM KJIMHE C yIJIOM HakioHa o = 30° mapaiienbHO pedpy KIMHA
JICKAT TOHKHMIA MPOBOAHKMK Maccod M = 5 r u amunHoi | = 10 cm. KoHibl mpoBogHHKa
COCMHEHBl C HEMOJBM)XHBIMU CTOMKaMHM JBYMSI OJIMHAKOBBIMU TNIPY>KMHAMU
*ecTkocThio K = 0,2 H/M Tak, Kak IoKa3aHO Ha PHCYHKE.



Q
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K xnemMaMm cToek moaBOAAT mocTosiHHOe Hampspkenwe U= 4 B. Omnpenenute
MAaKCUMAJIbHOE YJIJIMHEHUE MPYXKUHBI, €CJIU B MNPOCTPAHCTBE CO3/IaTh OJIHOPOJHOE
MarHutHoe noje ¢ uHayknuer B= 0,1 Tin, HampaBlieHHOE€ BEPTHKAIBLHO BBEpX.
(Koadpdunment TpeHWss MPOBOJAHWKA O IUIOCKOCTh kimmHa W = 0,1, ero
corporusiieHre R = 20 OM. ConpoTHBIICHUE IPYKUH HE YUUTHIBATh) (OIECHUBACTCS 3
0.)

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kuaroun Kk Tectam:
Bapuanr 1

Ne Bompoca Al | A2 | A3 | A4 Bl C1

IMpaBuabubiiiotBer |1 |3 |1 |4 |Hal0A|0,63c¢

Bapuanr 2

Ne Bonpoca Al | A2 | A3 | A4 | B1 C1

IpaBuabnbiiorer |2 |3 |3 |2 [25-10°Ku| 11 em

Kpurepuu ouenku:

— «2» BbICTaBIIsIETCA 00y4YaroOIIEeMycsi, €ClIi Habpail MeHee 3 0aJUIOB;
— «3» BBICTABIISIETCS O0yUaronemycs, 3a 4 6aina,

— «4» BoICTaBIsAEeTCA O0OyUaromemMycs, 3a 6-5 6aos;

— «5» BbICTaBIIsAETCS OOyUaroeMycs, 3a 0osee 7 OayioB.

3aganus 1Js caMoCTosATeJIbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

1) SIBneHue AJIEKTPOMArHUTHON MHYKIIHH.

2) MarHuTHbIN OTOK.

3) 3aKOH AJIEKTPOMArHUTHOW UHTYKITHH.

4) Tlpasuio Jlenia.

5) BuxpeBoe 3JeKTpUIeCcKoe moJie.

6) OJIC MHIYKINU B ABMDKYIIMXCS TIPOBOJIHUKAX.
7) SIBneHME cCaMOMHTYKITHH.



8) MHIyKTUBHOCTD.
9) DHeprust MarHUTHOTO ITOJIS TOKA.

10) B3anMOoCBsI3b 2IEKTPUYECKIX U MAarHUTHBIX TIOJICH.
11) DJIEKTPOMarHuTHOE IOJIE.

12) MarnuTHasi IpOHUIIAEMOCTb.

13) Hua-, mapa- u heppoOMarHeTHKH.

Kontponupyemsie kommnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtMmeTka «5»

IIOJIHO PACKpPBITO COAEPKAHUE MaTepuaia

YETKO M IPABUIBHO JaHbl ONPEIEICHUS U PACKPBITO COACPKAHUE IOHSATHUN, BEPHO
VCITOJIb30BaHbl HAYYHbIE TEPMUHBI

AJI1 J0Ka3aTCJIbCTBA MCIIOJIB30BaHbl PAa3/IMYHBIC YMCHUS, BbBIBOJbI W3 Ha6JIIOI[eHI/II\/'I,
OIIBITOB

OTBCT C&MOCTOHTGHLHBIﬁ, HCIIOJB30BAHbI PAHCC HpI/IO6pCT€HHBI€ 3HaHH.

OtMmeTka «4»

PACKPBHITO OCHOBHOE COJIEpKaHUE MaTepHraa

B OCHOBHOM TMPABUJIBHO JIaHbl OMNpEJEICHUsS TOHSATUA M MCMOJIb30BAHbI HAYUYHBIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

OmnpeAeiCHUs] TOHSATUM HEMOJIHBbIE, JOMYLICHbl HE3HAYMUTEIbHbIC HAPYIICHUS
MOCJICAOBATEILHOCTH M3JIOKEHUS, HEOONBIINE HETOYHOCTH TP HCIIOJIb30BaHUU
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJaX M O0OOIICHUIX

MpaBWIbHBIE M YETKHWE OTBEThI HAa BOMPOCHl YTOYHSIONIETO XapakTepa (MO3UIUs
MOHUMAIOITUH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIepKaHUEe y4eOHOTO MaTepuaia, HO M3JI0KEHO (pparMeHTapHO,
HE BCET/Ia MOCJIeI0BATEIHHO

OTIpE/ICIICHHS TIOHATHIA HETOCTAaTOYHO YCTKHE

HE WCIOJIB30BAaHBI B KAyeCTBE JIOKA3aTEIbCTBA BBIBOJBI M O0OOIICHHS W3
HAOJFOICHUH, TOTYIIEHBI OITMOKH TP MX U3JI0KCHHUH

JOMYIIEHbl ONIMOKA W HETOYHOCTH B WCIIOIB30BAHUM HAYYHOW TEPMHUHOJIOTHH,
OIPEJICIICHUE TTOHSITUI

NpaBUJIbHBIC M YETKHWE OTBETHI Ha BOMPOCHI HABOJSIIETO W KOHKPETH3HUPYIOIIETO
xapakTepa (o3UIHs KPUTHUK)

OtMmeTka «2»
OCHOBHOE COJIepKaHUE yu4eOHOTO MaTepuala He PacKPhITO
HE JIJaHbI OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO XapaKTepa



JOMyIIEeHbl TpyOble OMMOKM B ONPENCNCHWH TMOHSATUW, TPH UCIOJb30BAHUU
TEPMHUHOJIOTHH.

KonTposbnas pabora Ne 3
Ilo pa3ageny «JIeKTPOANHAMHUKA

Bapuanm 1
1. Onpenenuts cuily, ¢ KOTOPOH OJHOPOJHOE MAarHUTHOE T0JI€ IEUCTBYET Ha
IPOBOIHUK JUIMHOM 30 CM, PacIoIoKeHHbIH nof yritoM 45° k BeKTOpy MarHUTHOM
WHAYKIUHU, eciau cuia Toka B HeM 500 MA. MarautHas neayknusa coctasiseT 0,5 Ti.

2. IIpoBogHUK ¢ TOKOM 7A HaXOIUTCS B MarHUTHOM Ttoie ¢ mHAyKiuen 10 T
OnpenenuTs JNIMHY POBOJHUKA, €CIIM MAarHUTHOE TI0JIE IEUCTBYET HA HETO C CHIION
25H nepneHauKyaspHO IPOBOIHUKY.

3. [IpoBoanuk nimuHoi 30 cM ¢ cutoid Toka S0 A HaxXOoAUTCS B OJHOPOIHOM

MarHuTHOM mnoJje ¢ unaykuueit 60 mTn nepnenaukynsapHo nomto. Kakyro padborty
COBEPIIUT UCTOYHUK TOKA, €CJIM MPOBOJHUK nepemectutcs Ha 30 cMm

X X X ﬁ?‘ BJI0JIb HAIMIPABJICHUS JIMHUM JICUCTBUS CHIIBI AMmriepa?

X XX X 4. Kaxoli n1o/KHa OBITh CUJIa TOKA, YTOOBI B KaTYIIIKE

x  x™’x  x HHIYKTHBHOCTBIO 0,5 I'H sHeprust MarHuTHOTO mosist Obuta 100 Hx?
-

v
X x x x9. Ilokazats HanpaBienue cuibl JlopeHia.

Bapuanm 2
1. Onpenenuts cuiy, ¢ KOTOpOH OHOPOAHOE MAarHUTHOE TOJIE IEUCTBYET Ha
IPOBOIHKK UIMHOM 40 cM, pacrosokeHHbIi no yrioMm 45° kK BEKTOpy MarHMTHOM
WHIYKIIUH, eciii cujia Toka B HeM 400 MA. MarautHast unaykius coctasisget 0,5 To.

2. [IpoBogHUK ¢ TOKOM 3A HaxXOIUTCS B MAarHUTHOM TioJie ¢ uHAyKIuein 12 T
OnpenenuTs JJIMHY MPOBOJHUKA, €CIIM MAarHUTHOE T0JIE IEUCTBYET Ha HETO C CUJION
40H u nepneHuKyJIIpHO TPOBOJAHUKY.

3. [IpoBoanuk nimuHoi 40cM ¢ cuiioi Toka 50 A HaX0AUTCS B OJHOPOTHOM
MarHuTHOM moJjie ¢ uaaykuueit 50 mTi. Kakyro paboTy coBepIIUT HCTOYHUK TOKA,
€CJIM IPOBOJIHUK IepeMecTUTcs Ha 40 cM BIOJIb HANIPABJIEHUS JIMHUM IEVCTBUS CHUIIbI
e =& @ E’. Awmrnepa?

.
] ] 1"":?. ]

4. Kakoii 1omKHa OBITh WHIYKTUBHOCTh KAaTYIIIKH, YTOOBI TIPU CHIIC
e =™"e o TOKaBHEN 2 A SHEPrUs MATHUTHOIO 1O paBHsaach 20 JIk?



5. [loka3ath HanpaBieHue cuibl JIopeHna.

Bapuanm 3
1. Onpenenuts cuily, C KOTOPOI OJJHOPOAHOE MATHUTHOE MOJIE ICUCTBYET Ha
IPOBOJHUK JUIMHOM 30 cM, pacrosIokKeHHbIH o yrioM 45° Kk BeKTopy MarHUTHOIA
WHIYKIUH, eciid cujia Toka B HeM 500 MA. MaruutHas uaaykuus coctasisiet 0,5 T

2. [IpoBOHUK ¢ TOKOM 7A HaXOJUTCS B MarHUTHOM TioJie ¢ uHaykimen 10 T
OnpenenuTs JIMHY TPOBOJHUKA, €CJIM MAarHUTHOE TOJIE ICMCTBYET HA HETO C CHUJION
25H nepneHauKyJIsIpHO TPOBOJHUKY .

3. IIpoBoanuk mmuHoi 30 cM ¢ crnoi Toka S0 A HaXOAUTCSA B OAHOPOIHOM
MarHUTHOM MoJie ¢ nHAyKuuei 60 mTa neprneraukyaspHo moiro. Kakyro padoTy
COBEPIIUT UCTOYHUK TOKA, €CIIM TIPOBOIHUK IepeMecTutcs Ha 30 ¢cM B0

X x X _Bz.x HaTpaBJICHUS JIMHUW JICUCTBUS CHIIbl Ammiepa?

X XX X 4. Kakoii 1o/KHA OBITh CHJIa TOKA, YTOOBI B KaTYIIIKE

% xM’x  x AHIYKTUBHOCTBIO 0,5 ['H sHeprust MarHuTHOTO noJist Obia 100 Jhx?
-

WV
X x x x5 Iloka3aTs HanpaBienue cuibl JlopeHia.

Bapuanm 4
1. Onpenenuts cuiy, ¢ KOTOPOI OJJHOPOAHOE MArHUTHOE MOJIE ICUCTBYET Ha
IPOBOJHUK JUIMHOM 40 cM, pacmoI0okKeHHbIH Mo yrioM 45° K BEKTOpy MarHHTHOIM
WHIYKUWH, eciiu cruiia Toka B HeM 400 MA. MarauTtHas unaykius cocrasisget 0,5 Tor.

2. IIpoBogHUK ¢ TOKOM 3A HaxXOAWUTCS B MAarHUTHOM TioJie ¢ HHAYKIuei 12 T
OnpenenuTs JIMHY TPOBOJHUKA, €CJIM MArHUTHOE MOJIE ICMCTBYET HA HETO C CUJION
40H u nepneHauKyJIIpHO TPOBOAHUKY.

3. [IpoBognuk qiuHOM 40cM ¢ cusoit Toka S0 A HaXOAUTCS B OJTHOPOTHOM

MarHuTHOM mnoJje ¢ uaayknuei 50 mTn. Kakyro paboTy COBEpIIUT NCTOYHHK TOKa,
€CJIM IPOBOJIHUK NepeMecTUTcst Ha 40 cM BI0JIb HAIIPaBJICHUS

. . . EJ.' JIMHUM ACHUCTBUS CUIIbI AMIiepa?

—

] ] 1"":?. ] o
4. Kakoit 1o/KHa ObITh UHIYKTUBHOCTh KAaTYIIIKH, YTOOBI MIPU CHUJIC
e eo™”’a o TOKaBHEH 2 A dHEPrus MAarHMTHOIO 10JIs paBHsaach 20 JHxk?

e« o o »2. Iloka3ars HanpaBneHue cuibl JlopeHna.

Kontpommpyembie komnerenuun: OK 01-OK 07; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:



- «5» cTaBUTHCS 32 PaOOTY, BBHITIOJIHEHHYIO MMOJTHOCTHIO 0€3 OIMMUOOK 1 HET0YETOB.

- «4» cTaBUTHCA 3a pabOTY, BBHIMOJHEHHYIO MOJHOCTHIO, HO TPW HAJIMYUHA B HEU HE
0oJiee 0JIHOM TpyOOil U OJHOM HerpyOoi OIMMOKK M OJHOTO HeJouyeTa, He 0osee Tpex
HEI0YCTOB.

- «3» CTaBUTHCS, €CIH CTYACHT NMPaBUIHHO BBITIONHWI HE MEHee 2/3 Bceil paboThl win
JTOMYCTUJI He Oosee oaHOW TIpyOoi ommOKH M ABYX HEIOYETOB, He Oojiee OJHOM
rpy0oii u ojHON HerpyOoi omuOku, He OoJjiee TpeX HErpyObIX OIIMOOK, OJHOMU
HeTpyOoil OIMOKH U TPEeX HEIOYETOB, MPU HATUIHUH 4-5 HEJOUYETOB.

- «2» CTaBHUTHCS, €CIHM YHCIO OMHOOK M HEIOYETOB MPEBBHICUIO HOPMY OIEHKH «3%
WM TIPaBUIJIBHO BBITIOJIHEHO MeHee 2/3 Bcel padoThl.

Pa3zgena 4. KoJsie0aHus 1 BOJIHBI
Tema 4.1. Mexanuuyeckue K0JIC0AHUA U BOJTHBI
YcrHblii onpoc (YO)

1.IlpuBenuTe mpuMepbl KOaeOaTeNbHBIX TBUKEHUN.

2.YT0 Ha3bIBa€TCSI MEXaHUYECKUMH KOJIEOAHUAMMU?

3. [IpusHaku koe0aTeIbHOTO ABMKCHHUS.

4. Kakne xojie0aHus Ha3bIBAIOTCS CBOOOIHBIMU?

5.Kakue cucrembl Ha3bIBatOTCs KosiebaTebHbIMU? [IpuMepsl.

6.Uto Ha3pIBaeTCAd aMIUIUTYJIONM KoJIeOaHWW; TEPHOJOM KoJieOaHUM; YacTOTOM
KoJiebaHuii? B kakux euHUIIaX U3MEPSETCS Kaxaas U3 dTUX BEJIMUUH?

7.Kakass maTeMatuueckas 3aBUCHMOCTh CYIIECTBYET MEXIY MEPUOJOM U 4YaCTOTOU
KOJIeOaHUi1?

8.Kax 3aBucsT yactoTa u nepuoj; CBOOOJHBIX KOJIEOaHUI OT AJIMHBI HUTH?

9.Kakue konebaHusi HA3bIBAIOTCSI COOCTBEHHBIMU?

10.Kakue xoneOanus Ha3pIBalOTCA rapMoHnyeckumu? I'paduk

11.YTto Ha3bpIBaeTCs MaTeMaTHYeCKUM MasTHUKOM? IIpu Kakux ycCJIOBHSX peajbHbIN
HUTSHOUN MasiTHUK OyJET COBEpIIaTh KOJeOaHus, OJIM3KUE K TApMOHUIECKUM ?
12.Kakyro BeTu4rHY Ha3bIBalOT (a3oi koineOanmii?

13.ITpuBeauTe mpuMep KOJEOIIOMMXCS T B OJIMHAKOBBIX (Da3ax, MPOTHBOMOIOKHBIX
dazax.

14. Kakue npeBpailieHus SHePTUn, TPOUCXOISIT MpH Koiebanusx? PucyHOK.

15. UTo Ha3bIBaIOT BRIHYXIEHHBIMH KOJI€OaHUAMU ?

16. Kakoe siBieHrEe Ha3bIBAIOT pE30HAHCOM? Y CJIIOBUE PE30HAHCA.

17.I1lpuBeauTe npuMeEpPbl MEXAaHUYECKOTO PE3OHAHCA.

18. B xakux ciiyuyasx pe30HaHC MOXET ObITh MOJIE3HBIM, a B Kakux - BpeaubiM? 19.Yto
Ha3bpIBaeTca BoJiHaMHu? UTo Takoe ympyrue BoJsiHbl? [lpuBeauTe mpumep BOJIH, HE
OTHOCSIIIIUXCS K YIPYTUM BOJIHAM.

20.Kakue BOHBI HA3bIBAKOTCS MPOAOJIBbHBIMH; ONIEPEYHBIMHU?

21.Kakue BOJIHBI — MOINEPEYHbIE WM MNPOJOJIbHBIE - SIBJISIOTCS BOJIHAMHU CJIBUTA;
BOJIHAMH C)KATHS U PACTSAKEHUS?



22 Iloyemy moriepedHbIe BOJHBI HE PACIIPOCTPAHSIOTCS B KUIKUX M Ta3000pa3HBIX
cpenax?

23.Yrto HazpiBaeTcs 1iuHOUM BOHBI? 1o kKakuM opMynam MOXKHO paccuuTath JJIUHY
BOJIHBI U CKOPOCTh PACIPOCTPAHEHUS BOJIH?

24. Yto sABAsE€TCS UCTOYHUKOM 3ByKa? UTO Ha3BIBAIOT 3BYKOM?

25.MexaHudeckue KoJjeOaHHs, KaKMX YacTOT HAa3bIBAlOTCA 3BYKOBBIMH U TMOYeMy?
26.Kakue konebanust Ha3bIBAIOTCS YIbTPAa3BYKOBBIMU; HH(PA3BYKOBBIMU?

277.YT0 Ha3bIBAIOT MY3bIKaJIbHBIM TOHOM; IIIyMOM?

28.Yem omnpeaensieTcs TPOMKOCTh 3ByKa?

29.0T yero 3aBUCHUT BBICOTA 3ByKa?

30. 3BykoBbI€ siBJIeHHS. UTO Ha3pIBAIOT 3XOM? Y CJIOBUE BOSHUKHOBEHHS 3XO.

31. Onpenenenue pacCTOSTHUN ¢ TIOMOIIBIO 3BYKa.

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:

OtMmeTka «5»

TIOJTHO PACKPBITO COAEPKaHUE MaTepraia

YETKO M TIPABWJIBHO JaHBI ONIPEICTICHUS U PACKPBITO COJIEpKaHNE TIOHATHIA, BEPHO
WCITOJIb30BAaHbI HAYYHBIC TEPMUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIBb30BaHbl PA3INUHbIC YMEHUS, BBIBOJIbI U3 HAOJIOICHUH,
OIIBITOB

OTBET CAMOCTOSITEIBHBIN, UCITOJIB30BAHBI paHEE IPHOOPETCHHBIC 3HAHMSI.

OtmMmeTKka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepHrasa

B OCHOBHOM IPAaBUJIBHO JIaHBI OMPEICIICHUS MOHSATUN M UCIIOJb30BAHbI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

onpeIeSICHUs TTOHSATUN HETOJHBIE, IOMYIIIEHBI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPU UCIIOJIH30BAHUHT
Hay4YHBIX TEPMUHOB WJIM B BBIBOJIaX M O00OIICHUSIX

MPAaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapaKkTepa (Mo3uLUs
TTOHUMAIOIITU )

OtmeTka «3»

YCBOCHO OCHOBHOE COJIepKaHHe yueOHOT0 MaTepurasa, HO H3JI0KEHO (hparMeHTapHoO,
HE BCETJa MOCJIe10BaTENbHO

OTIpEIETIECHUS MOHATUI HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbl B KAYECTBE JI0KA3aTEIHCTBA BHIBOABI U O0OOIICHUS U3
HAOJI0/ICHUH, TOMYIIEHBI OIIHOKH MPH UX U3JI0KECHUH

JIOTYIIEHbI OITMOKY U HETOYHOCTHU B UCHOJIb30BaHUU HAYYHOM TEPMUHOJIOTHUH,
OIpE/IEeTICHUE MTOHATHH



NIPABWJIbHBIC U YETKUE OTBETHI HA BOMPOCH HABOASAIIETO M KOHKPETHU3UPYIOIIETO
xapakTepa (Io3UIMs KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIepKaHhE Y4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOIIPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPyObIe OMIMOKU B ONPESICHUN MMOHATHH, PU UCTIOJIb30BAHUH
TEPMUHOJIOTHH.

TecrupoBanmue (T)
I Bapuanr.

Al. ®opmyJia 1J1is1 BbIYMCIEHHUS JJIMHbI BOJHBI
C T

aA=T 6)L= € B)A=cT

A2. Teno 3a 2,5 munyrsl cosepmaer 120 mosaHbIx Kogedanui. Omnpeneaunrte
Nnepuoj KoJieOaHuil.
a)1,25¢6)0,8cB)0,02c

A3. CkoJbK0 KoJIeOaHuil coBepIUT TeJio 3a 10 ¢ mpu yacrore kosedanmin 220
I'n?
a) 22 6) 220 B) 2200

A4. Teno 3a S munyT copepuaer 240 konedanunid. KakoBa yacrora kose0anui?
a) 0,8 '

0) 48 I'

B) 1200 I'ry

AS. B oqHOM U TO# Ke cpee pacpoCTPAHSIOTCH BOJHBI ¢ YyacToro 10 I'm u 20
I'u. Y kakoii BOJIHBI CKOPOCTH 00JibIIe?

a) OJIMHAKOBBI

0) 20T

B) 10 I'y

A6. Haiinute njmMHy 3BYKOBO#l BOJIHBI B BoJe, eciu eé ckopoctb 1480 m/c, a
yacrora 740 I'u.

a) 0,5 M

0) 1095200 m

B)2 M

A7. HacroTa 3ByKa yBeJM4wiach B 5 pa3. Kak usmeHusachr CKOpocTh 3ByKa B
ITOM ke cpene?



a) HEe U3MEHUJIACh
0) yBenMuuiach B 5 pas
B) YMEHBIIWIACH B 5 pa3

Bl. Yemy paBHO paccTosiHMe [0 Jieca, eCJM OTPa’KeHHbIi 0T Hero 3BYK
BO3BpaTwiica K McTOYHUKY cmyctsas 10 ¢? Ckopocrb 3Byka paBHa 340 m/c.
(ounenuBaetcs 20.)

C1. AMmiiuryaa koJsiebanuii rpy3a Ha npysxune paBia 10 cm. Ilepuoa konedanuii
2 c. Kakoii myTs npoiiaéT rpy3 3a 2 c? (ouenuBaercs 30.)

II BapuanT.

Al. ®opmyJa I BBIYMCJICHUS CKOPOCTH PACIIPOCTPAHEHUS BOJIHbI
A A

a)v = F6)D: F13)1)=7vT

A2. Ilpyxuna 3a 4 munyTbl coBepmiaetr 200 moaHbIX KoJsedaHuii. Onpenennrte
nepuox KoJieOaHui.
a)1,2¢6)50cB)0,02c

A3. CKoJbKO KOJIeO0aHUI COBEPIIMT Teyo 3a 15 ¢ nmpu yacrore kosedanmii 300
I'n?
a) 20 6) 4500 B) 0,05

A4. Teno 3a 2 munyThl coBepmiaer 180 kosnedanuii. KakoBa yacrora kosned0anui?
a) 90 I'y

0) 360 I'x

B) ,5T1

AS. B o1HOM ¥ TOH Ke cpele PacHpPOCTPAHAITCH BOJHBbI ¢ yacToToii 30 I'u u 40
I'u. Y kakoii BOJIHBI CKOPOCTH MeHbILE?

a) OJIMHAKOBBI

0) 40 I'u

B) 30 I'y

A6. Haiigure 1IMHY 3BYKOBOI BOJIHBI, ecju e€é ckopocth 340 m/c, a yacrora 170
I'n.

a) 0,5 M

0)2w™m

B) 57800 M

A7. Yacrora 3ByKka yMeHbIIWIACH B 9 pa3. Kak u3MeHWIach CKOPOCTH 3BYKa B
ITOI ke cpene?



a) HEe U3MEHUJIACh
0) yBenmuuiach B 9 pas
B) YMEHbBIIWIACH B 9 pa3

Bl. Yemy paBHO paccTrosiHMe [0 Jieca, €CJM OTPaKeHHbIi 0T Hero 3BYK
BO3BPATWJICH K HCTOYHHUKY cmycta 5 ¢? Ckopoctb 3Byka paBHa 340 m/c.
(ounenuBaetcs 20.)

C1. AMutuTyaa koJsie6aHuii rpy3a Ha npy:kuHe pasHa 7 cm. Ilepuoa kosnedanmii 3
c. Kakoii myTs npoiiaér rpys 3a 3 c¢? (ouenuBaercs 30.)

Kontpomupyemsie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kiaouu Kk Tecram:

Bapuanr 1

Ne Bompoca Al |A2 | A3 | A4 | A5 | A6 | A7 | B1 C1

IpaBwibHbliioTBET | B | a | B | a | 0 | B | 0 |1700 M | 40 cm

Bapuanrt 2

Ne ponpoca Al | A2 | A3 | A4 | A5| A6 | A7 | B1 C1

IlpaBuiabHbliioTBeT | 2 | 2a | 0 | B | B | 0 | B [850Mm |28 cm

Kpurepun ouenku:

— «2» BBICTaBIISIETCS 00yUarOIIEMyCsl, €ClTu HaOpayl MeHee 4 O6aIoB;
— «3» BbICTaBisIeTCA 00yUaromemMycs, 3a 6-5 6aos;

— «4» BoICTaBIIAEeTCA OOyUaromemMycs, 3a 9-7 6aos;

— «5» BbICTaBIIsIETCS 00yUaronemycs, 3a 6osee 10 Gamos.

3aganus 1 caMocTosATe IbHOM padoThl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMI)



1) KoirebaTenpHOE TBHKCHHE.

2) I'apmonmnueckue KojeOaHusl.

3) CBoOOIHBIE MEXaHHUECKHE KOIeOaHusI.

4) TlpeBpallileHUE SHEPTHH TPU KOJICOATEIIBHOM JIBUKCHHUU.
5) CB00OOIHBIC 3aTyXaIOIIHE MEXaHUIECKUE KOJICOAHUSI.

6) MartemaTnuecKuii MasTHUK.

7) TlpyXMHHBINA MasTHHK.

8) BhIHYX€HHbIC MEXaHHYECKUE KOTCOaHHSI.

9) Pe3onanc.

10) [Tonepeunsie U MPOIOJIbHBIE BOJIHBI.

11) XapaKTepUCTUKU BOJIHBI.

12) 3BYKOBBIC BOJIHBI.

13) VYbpTpa3ByK U €ro NpuMeHEHHE.

14) Nutepdepennus, Audpaxiys U NoJIIpru3aiis MEXaHHIeCKUX BOJTH.

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:
OtMmeTka «5»

® IOJTHO PACKPBITO COJIEPKaHKE MaTepraa

® YETKO M MPABUJILHO JIaHBI ONIPEACICHUS U PACKPBITO COJICPKAHNUE IMIOHITHI, BEPHO
HCIIOJIb30BaHbl HAYYHbBIE TEPMHUHBI

e IS JOKa3aTeIbCTBA MCIOJIH30BAHBI Pa3IMUHbIC YMEHHUS, BBIBOJIBI U3 HAOIIOCHUH,
OIIBITOB

® OTBET CaMOCTOSATEIBHBIN, UCIIOIL30BAaHbBI paHee MPUOOPETECHHBIC 3HAHUSI.

OtmMmeTKka «4»

® PACKPBITO OCHOBHOE COJIEp)KaHHE MaTepralia

® B OCHOBHOM MIPaBUJILHO JAaHbl ONPEAEICHUS MOHITUH U UCIIOJIb30BAHbI HAYUHBIE
TEPMUHBI.

® OTBET CAMOCTOSITCIbHBIN

® OIpeeeHUs MOHATHI HEMOJIHbIC, TOMYIIEHbl HE3HAYUTEIbHbBIC HAPYIIICHUS
MIOCJICA0OBATEILHOCTH U3JIOKEHNS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIECHUSIX

® [pPaBWIbHBIE U YETKHE OTBETHI HAa BOMPOCHI YTOUHSIOMIETO XapakTepa (O3S
TTOHUMAIOIITU )

OtmMmeTKa «3»

® YCBOCHO OCHOBHOE COjiep)kKaHue y4eOHOro MaTepuaia, Ho U3J105)KeHO (pparMeHTapHO,
HE BCEra I10CJIe0BaTEILHO

® OIpeeieHUs NOHATHI HEAOCTATOUYHO YETKHE

e HE HCIIOJIb30BaHbI B KAUECTBE JI0KA3aTEJILCTBA BHIBOJIBI M 000O0IIEHHS U3
HAOJII0/ICHUM, TOMYIICHBI OTUOKH MPU UX HU3JI0KEHUU



JOMYIIEHBI OITMOKU M HETOYHOCTH B UCMOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OTpeJIeIeHUE TTOHATUN

MPAaBWJIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (MO3UIUsI KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE y4eOHOro MaTepHalia He PaCKPBITO

HE JaHbI OTBETHI Ha BOIIPOCHI HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OITUOKN B ONPEICICHUH TTOHITHH, IPH UCIIOJIb30BaHUU
TEPMUHOJIOTHH.

Tema 4.2. JjeKTpOMArHUTHbIE KOJI€OAHNS U BOJHBI

YcrHblii onpoc (YO)

1.

10.

11.

N3 Kkakux »SJEMEHTOB COCTOUT KoJieOaTelabHblil KOHTYp? MoryTt nu
BO3HUKHYTh KOJI€OaHHS B KOHTYpE, COJEp KallleM KOHJIEHCATOp U pe3ucTop?
WHJIYKTUBHOCTh U PE3UCTOP?

Kakue ¢usmueckue BEJIMYUHBI HU3MEHSIOTCA TPpU  KOJICOAHUAX B
Kojie0aTeIbHOM KOHTYpe?

Uem orTnauuaroTcss KojeOaHUs DJIEKTPUYECKOTO 3apsila U TOKa B
kosebaTenbHOM KOHType? Kak mo rpaduky m3mMeHeHUs 3apsija cO BpEeMEHEM
MOCTPOUTH TpadUK 3aBUCUMOCTH CUJIBI TOKA OT BPEMEHU ?

OT dyero 3aBUCHT mepuoj KojdeOaHuid B KoHType? MoxeTr Ju Tepuon
KoJieOaHU B KOHTYPE OCTaBaThCs MOCTOSSHHBIM TMPHU M3MEHEHUU HUHIAYKTHB-
HOCTHU U €EMKOCTHU?

Kak wu3MeHuTcss mnepuoa KoJieOaTENbHOTO KOHTYpa, €CJIH YBEJIHYHUTH
YUCJIO BUTKOB KaTyIIKM? BHECTHU B KaTYILIKY KEJIE3HBIA CEPACUHUK?

Kakue npeBpalnieHus: 3Hepruu NpoucxoasT B KojiebaTenbHOM KoHType? ['ne
COCpEJIOTOYEHAa JHEPrus NpH CBOOOAHBIX KOJeOaHHSX B KOHType uepe3 1/8,
1/4, 1/2 nepuosa nmocie Hauayia pa3psaku KoHJaeHcaTopa?

Moryr 1nu ObITh CBOOOJAHBIE KOJeOaHHUS B peEaJbHOM KOHTYpE
HE3aTyXaruuMu?

UeM oTnuyaroTcs APYT OT Apyra cBOOOJHBIE KoJieOaHUsS B JBYX KOHTYpax ¢
OJIMHAKOBBIMHU TMapaMeTpaMH, €CIU HUX KOHJECHCATOPhl OBUIM 3apsiKEHBI OT
Oatapeii ¢ pazupimu DJ[C?

Kak pelicTByloliee 3HAaY€HUE CHUJIbI ToKa (HAMpPS)KEHUS) CBS3aHO C
aMIUIMTYAHbIM 3HadeHueMm? Kakoe 3HaueHUE CuUJlbl TOKa W HampsHKEHUS
U3MEPSAIOT aMIIEPMETPHI U BOJIBTMETPHI B IIENU IEPEMEHHOTO TOKa?

Ha xarymky nopaeTcs OJMHAKOBOE HANpPSHXKEHHME — CHayalla OT CETH
NOCTOSIHHOTO, a 3aTE€M NEPEMEHHOro TOKa. B Kakom ciydyae OoHa HarpeBaeTcd
cuiibHee?

[louemy B uenu, coaep;kaumed KOHIAEHCATOpP, MOXKET MPOTEKATh TOJBKO
MepEMEHHBIN TOK?



12. JlomycTuMoO I B IeMb MEPEMEHHOTO TOKa HampspkeHueMm 220 B BKIIOUHUTH
KOHJICHCATOP, TpoOoiiHOe HanpsixeHue kotoporo 250 B?

13. Ilouemy B pamKe, paBHOMEpPHO BpalllalOlIEcs B MAarHUTHOM TMOJIE,
Bo3Hukaetr OJ[C? Yem oTIMYarOTCS MNPOMBINUICHHBIE TE€HEPaTOpPhl OT
IpOCTEeHIIel MOIeN-paMKU, Bpalllatolieicss B MAarHUTHOM T1oJie?

14. Kakum o0Opa3oM Moay4aloT CTAHAAPTHYIO YacTOTy MEPEMEHHOr0 TOKa IMPH
MEJIJICHHOM BpalleHUU pPaMKH?

15.  Jlns gero cayxut Tpanchopmarop? Kakme ero ocHoBHbie yacTu? KakoB
MPUHIMN JeiicTBUS TpaHchopmaTopa?

16. Kakum o6pa3om Mpou3BOAAT MpeoOpa3OBaHUS HAMPSIKCHUS W CHJIBI TOKA B
[EeTsX TMEePEeMEHHOro Toka? MOJKHO JIM COBEpIIaTh TakWe MpeoOpa3oBaHUS B
HEIIX ITIOCTOSIHHOTO TOKa?

17. UYem oTimyaeTcs XOJOCTOM pexuMm TpaHchopmartopa oT pabdouero? Kak
OCYIIECTBJISICTCSA PEKUM HATPY3KU?

18. Kak cBsizaHbl MeXJy COOOM BEIMUMHBI TOKOB W HANpPSDKEHUNW B OOMOTKax
TpanchopmaTtopa?

19. 3a cuer yero B TpaHcopmaTope NPOUCXOAUT TOTEpPs DSHEPTUU Tpe-
obpazyemoro Toka? KakoBsl mytu noBbitienus: KI1J[ tpancdopmaropa?

20. Tlowemy mis mepefayd 3JIEKTPUYECKON SHEPrUU Ha OOJBIIME PACCTOSHUS
ucrnoap3yercs nepeMeHHbld Tok? Ilouemy mnpu mnepenaye >3JIEKTPOIHEPTUU
UCHOJB3YIOT BBICOKOE HalpsiKeHue?

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepraia

YETKO U MPABWIBHO JaHbl ONPEIENIEHUS U PACKPBITO COJIEp>KaHUE MOHATHIA, BEPHO
MCITIOJIb30BAaHbl HAYYHbIE TEPMUHBI

JUTSL I0KA3aTeNbCTBA UCIIOJIb30BAHbI PA3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOCHUH,
OTIBITOB

OTBET CaMOCTOSITENIbHBIH, NCIOJIb30BaHbI paHee MPUOOPETEHHbIE 3HAHMSL.

OtMmeTka «4»

PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuasa

B OCHOBHOM IPAaBUJILHO JIaHBI ONIPEACIICHUS TOHATUN U UCTI0JIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ONPEAEICHUS TOHATUI HEMOJIHbIC, TONYILICHbl HE3HAYUTEIbHbIC HAPYIICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHUSI, HEOOJIBIITNE HETOYHOCTH IIPH UCIIOJIh30BaHU N
Hay4YHBIX TEPMUHOB WJIM B BBIBOJAaX M O0OOIICHUSIX

MPaBUJIbHBIE U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONIETO XapakTepa (Oo3uLus
MOHUMAIOITUH)



OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp’KaHUe yueOHOro MaTepuaa, HO U3JI0KEeHO (hparMeHTapHoO,
HE BCer/ia Mocjae0BaTeIbHO

onpeieSICHHs TOHSATUN HEIOCTATOYHO YETKUE

HE UCIOJIb30BaHBI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI U 000OIICHHMS U3
HaOJFOICHUM, TOTYIIEHBI OITUOKN TIPH UX U3JI0KCHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OTpeJIeICHUE TIOHATUN

MPAaBUJIbHBIE U YETKUE OTBETHI HA BOIPOCKHI HABOASIIETO U KOHKPETU3UPYIOIIETO
xapakrtepa (MO3UIUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIaHbl OTBETHI Ha BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI IPyObIe OMMOKHY B ONPECICHUHN MTOHATUM, IPU UCTIOJIb30BAHUU
TEPMUHOJIOTUH.

TecrupoBanue (T)
I Bapuanr.

Al. DyeKTpoOMarHuTHBIE BOJIHBI MOTYT PACIPOCTPaHATHCS

1) TOTBKO B BaKyyMe CO CKOPOCTBIO CBETa

2) TOJIBKO B BEIIECTBE C JIFOOBIMU CKOPOCTSIMHU

3) B BaKyyMe€ U B BEILIECTBE CO CKOPOCTHIO CBETA

4) B BaKyyMe | B BEIIECTBE CO CKOPOCTSIMU, OOIBIIIMMH CKOPOCTH CBETA

A2. Ilepuon 2J1IeKTpOMAarHUTHOM BOJIHBI paBeH 1 Mkc. [[MHa 3J1IeKTpOMarHUTHOM
BOJIHBI paBHA

1) 300 mxm

2) 300 mm

3) 300 m

4) 300 km

A3. YacToTa >1IeKTPOMarHUTHON BOJIHEI MH(ppaKpacHoro usmydenus 2102 I,
[Tepuon konebaHmit 3TOM BOJHBI paBEH

1)5-108¢

2)2-10%% ¢

3)0,5-10% ¢

4)2-108¢

A4. BHyTpu KOHAEHCATOpPA CO3JaeTCs
1) HEOAHOPOIHOE MAarHUTHOE T0JIE
2) OAHOPOIHOE IIEKTPUUYECKOE TOJIE



3) OIHOPOHOE MAarHUTHOE TOJIe
4) HEOTHOPOAHOE IICKTPUUECKOE TOJIC

AS. B xonebatenbHOM KOHTYpE TIEPUOINICCKH N3MEHSIOTCS
1) cuna Toka B pe3ucTope

2) 3apsj KaTyIIKH

3) cuiia ToKa B KOHJIEHCATOPE

4) 3apsiq KOHJIEHCATOpa M CHJIa TOKa

AG6. [Ipu ymMeHbIIIeHNH UHAYKTUBHOCTH KaTyIIKH, BKIIFOUEHHOUM B KOJeOaTEIbHBII
KOHTYP, TIEPHO/T AIEKTPOMArHUTHBIX KOJICOAHMIA

1) He U3MEeHUTCs

2) YMEHBIIUTCS

3) yBeIuuuTCs

4) MOXET KaK YBEJIIMYUTHCS, TAaK U YMEHBIIUTHCS

B1l. YcraHOBHTE COOTBETCTBHE MCIKIY (1)I/I3I/ILIGCKI/IMI/I BCIMYMHAMH U (bOpMYJIaMH, 110
KOTOPBIM OHHU OIIPCACIIAIOTCA.

OUBNYECKAS BEJIMUNHA

A) DHeprus KoHJeHcaTopa

b) [lepuon 31€KTPOMAarHUTHBIX KOJIeOaHUI
OOPMYVYJIA

1) 2nLC

2) q/,C

3) q2/ ,C

4) 2m\LC

5) g/-LC

II Bapuamnr.

A1.B 31€KTpOMarHUTHBIX BOJTHAX COBEPIIAIOT KOJIeOaHUS

1) mro0Oble YacTUIIBI CPEIbI

2) 3apsiKEHHbBIC YaCTHUIIbI

3) DAEKTpUYECKHE TOKH

4) HanPSKEHHOCTD AJECKTPUUECKOTO OIS M MHIYKIIHUSI MAarHUTHOTO TIOJIS

A2. [lepnon 3JIeKTPOMarHUTHOM BOJIHBI paBeH | Mc. /[mmMHa aneKTpoMarHuTHOM
BOJIHBI paBHA

1) 300 mxm

2) 300 MM

3) 300 m

4) 300 kM

A3. Yacrora paguoBoinsl 4-108 [lepuon koneOGanuii 5TOH BOJIHBI PaBEH



1)4-108 ¢
2)2,5-10% ¢
3)2,5:108 ¢
1) 4-108 ¢

A4. KoHaeHcaTop — 3TO yCTPOHCTBO

1) 17151 HAKOTUICHHMS JIEKTPUUYECKHUX 3apsI0B

2) s CO3JIaHMs JIEKTPUUECKOTO TOKa

3) 1St U3BMEPEHUs PIECKTPUUECKUX 3apsI0B

4) ns ompeaeaeHUs HalpaBISHUs JIEKTPUIECKOT0 TOKa

AS. KonebaTenbHblii KOHTYP COCTOUT
1) U3 KaTymku u pe3ucropa

2) U3 pe3ucTopa U HCTOYHUKA TOKa

3) U3 KaTyIIKK U KOHJIEHCATOpa

4) u3 pe3ucTopa 1 KOHJEHcCaTopa

AG6. [Ipu yBenmuyeHnN EMKOCTH KOHIEHCATOPa, BKIFOUEHHOTO B KOJIeOaTeIbHbBIN
KOHTYP, TIEPHO/T AIEKTPOMArHUTHBIX KOJICOAHMI

1) He u3MeHuTCs

2) yMEHBIIUTCS

3) yBenuuuTcs

4) MOXET KaK YBEIIMYUTHLCS, TaK U YMEHBIITUTHCS

B1l. YcranoBute cooTBeTCTBUE MEXKTY HU3MUECKUMH BeTMUYMHAMH U (HOpMYJIaMH, 110
KOTOPBIM OHU OTIPEJEISIOTCS.

OUBNYECKAS BEJIMUNHA
A) 3apsg koHIeHcaTopa

b) DHeprus karyumku
OOPMYJA

1) CU

2) U/,C

3) LI%/,C

4) UVLC

5) LI%/,

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kaouun Kk Tecrtam:

Bapuanrt 1

Ne Bonipoca Al | A2 | A3 | A4 | A5 | A6 | B1

Ipauaenbiii |3 |3 (1 |2 |4 |2 |B1,A3,b4




| oTBeT

Bapuant 2

Ne Bompoca Al | A2 | A3 | A4 | A5| A6 | Bl

OTBET

MpaBuabubiii (4 |4 |2 |1 |3 |3 |BLALBS

Kpurepuu onenku:

— «2» BBICTABIISIETCS 00yUaIOIIEMYCsl, €ClTU HaOpayl MeHee 2 O6aJlioB;
— «3» BBICTaBIIETCS 00yUaroleMycs, 3a 3 0asia,

— «4» BBICTaBIISIETCS O0yUaromeMycs, 3a 5-4 0aios;

— «5» BeICTaBIISIETCS O0yUaronieMycs, 3a 0osiee 6 6ayIoB.

3aganus s caMoCcTosATe IbHOH padoTsl (CP)

Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIA)

©CoNoRWNE

10

11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21,
22,
23.
M3o6perenue paano A.C. [TonoBbiMm.
25.

24

CB0OOOIHBIE IEKTPOMArHUTHBIE KOJIEOAHUS.

[IpeBpaienrie 3Heprun B K0J1e0ATEILHOM KOHTYPE.

[Tepros1 cCBOOOIHBIX ANEKTPUUECKUX KOJICOaHUM.
MaTeMaTrnyeckoe ONnMcaHKe MpOoIeCCOB B KOJIeOaTeTbHOM KOHTYpE.
®opmyna TomcoHa.

['eneparop He3aTyXarOLIKX JIEKTPOMArHUTHBIX KOJIEOAHMIA.
BbIHyXIeHHbIE 3JIEKTpUUECKHUE KoaeOaHusl.

J1oGpOTHOCTDH KOJ1€0aTENBHOIO KOHTYpA.

. EMKOCTHOE ¥ MIHIYKTHBHOE CONIPOTUBIICHHUS IEPEMEHHOTO TOKA.
AKTHBHOE CONPOTHUBIICHHUE.

3akoH Oma 11 3JIEKTPUUECKOMN LEMU MEPEMEHHOT0 TOKa.
PaboTta u MOUTHOCTh IEPEMEHHOTO TOKA.

Pe30HaHC B 3JIEKTPUYECKON LIETIH.

IlepemeHHBIN TOK.

['eneparop nepeMeHHOT0 TOKa.

Tpancpopmatopsi.

ToKHM BBICOKOM 4aCTOTHI.

[Tonyuenue, nepenaya U pacpeneIeHUE AEKTPOIHEPTUH.
CKOpOCTB 2JIEKTPOMAarHUTHBIX BOJIH.

DJEeKTPOMarHUTHOE I0JI€ KaK 0COObII BUI MaTEPUU.
DneKkTpoMarHuTHbIE BOJIHBI. CBOKCTBA 3JIEKTPOMArHUTHBIX BOJIH.
Bubpatop I'epia.

OTKpBITBI KOJIEOATETHHBIN KOHTYP.

[Tonsatue o paguocssasu. [Ipunnun paguocsasu. [Ipumenenue
JIEKTPOMArHUTHBIX BOJIH.



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

Kputepun onieHku:

OtmeTka «5»

MIOJTHO PACKPBITO COJICPKAHUE MaTepuaa

YETKO U MPABWIHHO JIaHbI ONIPEACIICHUSI U PACKPBITO COJIEPKAHUE MOHATHI, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

I 1OKA3aTCIbCTBA UCIIOJIB30BAHBI PA3JIMYHBIC YMCHU, BBIBOJABI U3 Ha6ﬂmﬂ€HHﬁ,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BAaHbI PAHCC HpI/IO6peTCHHBIC 3HaHU.

OtmMmeTKka «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IPaBUJIBHO JIaHbI ONPEACICHUS TOHATUI U UCTO0JIb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

OnpeieSICHNs TTOHSATUN HETOJIHBIE, TOMYIIEHbI HE3HAUUTEIIbHBIC HAPYIIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH IIPU UCIIOJIH30BAHUHT
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX U 000OIIEHUAX

MIPaBUJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIOIIECTO XapaKkTepa (TO3UIIHs
MTOHUMAIOIITU )

OtMmeTka «3»

YCBOEGHO OCHOBHOE COJIEpKaHHMe YueOHOIro MaTepualia, HO U3JI0kKEHO (hparMeHTapHO,
HE BCeT/la MOCaeA0BaTEIbHO

OTIpEJICIICHHS TIOHSATUI HETOCTATOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIhCTBA BHIBOIBI U 0000IICHUS U3
HAOJIOICHUM, TOTYIIIEHBI OITUOKU TP UX U3JI0KCHUH

JOTYIIEHBI OITMOKU M HETOYHOCTH B MCTIOJb30BAHNH HAYYHOW TEPMUHOJIOTHH,
OIIPEICIICHUE TTIOHITUI

MPaBUJILHBIC U YETKHUE OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakrtepa (IO3UIUsI KPUTHK)

OtMmeTKka «2»

OCHOBHOE COJIepKaHUE y4eOHOT0o MaTepuajia He PacKPhITO

HE JaHBI OTBETHI Ha BOITPOCH! HABOSIIETO M KOHKPETH3UPYIOIIETO XapakTepa
JOMYIIEHBI TPYOBIC OIMTMOKY B ONPEICICHUHN TIOHITHH, PH UCTIOJIb30BaHUU
TEPMUHOJIOTHH.

KonTpoabnasi pabora Ne 4
Ilo pa3neny «KoJsieOanusi u BOJTHBD)

Bapuant 1



1. I'py3 maccoii 450 r coBepiaet koneOanus Ha MPYKUHE )KECTKOCTHIO

0,5 xH/m. Haiitu nepros, coOCTBEHHYIO M IUKJIMYECKYIO YaCTOTY MEXaHUYECKIX

KOJIeOaHMIA.

2. B xonebaTenbHOM KOHTYpE 3aBUCUMOCTb CUJIBI TOKA OT BPEMEHU 3aj1aHa

ypasHenueM i=0,55in10°xt. Haiftu aMImTy 1y CHIIBI TOKA, IEPUOJI, COOCTBEHHYIO U

UKIIMYECKYIO YACTOTY AJIEKTPOMArHUTHBIX KOJICOAHMIA.

3.Jlonka kayaeTcsi B MOpe Ha BOJIHAX, KOTOPBIE paCIPOCTPAHSIOTCS CO CKOPOCTBIO 6

M/c. Paccrositnue Mexay AByMs OJIMKaWIIMMU TPeOHSIMU BOJIH

24 m. KakoBa yacToTa yJapoB BOJIH O KOPIYC JOJKH?

4 VI3MeHeHre TOKa B aHTEHHE pajuonepeaTYuka MPOUCXOAUT MO0 3aKOHY

i=3c0s(1,4*10°%). Halizure QMHY H3)Ty9aeMOi SIIEKTPOMATHUTHOM BOJIHEL

5. [ToueMy neTyune MBIIIU JJaXe B MOJTHON TEMHOTE HE HATHIKAIOTCS HAa MPENSTCTBHUE?
Bapuanr 2

1. JlnuHa HUTKU MaTeMaTU4decKoro masitHuka 4 M. Haltu nepuoj, COOCTBEHHYIO U

UKIIMYECKYIO0 YACTOTY MEXaHUYECKUX KosiebaHuit Ha JIyHe, eclii yCKOpeHHe

cB0OOHOTO MajeHus Ha JlyHe paBHO 1,62 m/c?.

2. YpaBHeHue Kojebanuil HanpsbkeHus umeet Bua u=40cos25nt. Haittu ammutyay

HaIpPsHKEHUS, IEPUOJ], COOCTBEHHYIO U IUKIMYECKYIO YACTOTY DJIEKTPOMArHUTHBIX

KOJIeOaHMIA.

3. Yenosek, crosmuii Ha Oepery Mopsi, OIPeIeNni, YTO PACCTOSTHUE MEXKITY

CJIEIYIOLIMMU JPYT 3a APYroM rpeOHIMH BOJH paBHO 8 M. Kpome Toro, oH

MOACYMTAIN, YTO 32 | MUH MUMO HETO MpoILI0 24 BOJHOBBIX rpeOHs. Onpenenure

CKOPOCTh PacIpOCTPaHEHUS BOJHBI.

4. VI3meHeHre TOKa B aHTEHHE pajuonepeaaTyrKa MPOUCXOIUT 10 3aKOHY

i= 0,3 sin (5,7*10°). Haiimure AaMHY W3IIy4aeMOi SIEKTPOMATHUTHOM BOJIHEL.

5. MHOTOKpaTHOE 3X0 MOKHO YCIbIaTh B ropax. [louemy?

Kontponupyemsie kommnereniuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

- «5» cTaBUTHCS 32 PaOOTY, BBHITIOJIHCHHYIO MOJTHOCTHIO O€3 OMMUOOK U HEJOUYETOB.

- «4» cTaBUTHCA 3a padOTY, BBHIMOJHEHHYIO MOJHOCTHIO, HO MPU HAJIMYUUA B HEH HE
OoJiee 0JIHOM TpyOOIl U OJHOM HerpyOol OIMIMOKK M OJHOTO HeJoueTa, He 0ojiee Tpex
HEJI0YETOB.

- «3» CTaBUTHCS, €CJIM CTYACHT MPABWJIHHO BHITIOJIHWI HE MEeHee 2/3 Bcell paboThl Win
JTONYCTU HE Oosiee OJHOW TrpyOoi ommOKHM M ABYX HEIOYETOB, HE Oojiee OIHOU
rpyooii U ofHOW HerpyOoil omuOKu, HE Ooyiee TpeX HErpyobIXx OMIMOOK, OJHOMN
HerpyOoi OIMOKY U TpeX HEA0UETOB, MPU HATUYUU 4-5 HET0UYETOB.

- «2» CTaBHUTHCS, €CIM YHUCJIO OMMOOK W HEIOYETOB MPEBBICHIO HOPMY OIEHKH «3»
WJIM TIPABHJIBHO BBITIONTHEHO MeHee 2/3 Bcel paboThI.

JlaGopaTopHbie padoThI

JlaGopaTopHuasi pabora Ne 12



N3yuyenue padorsl ogHogazHoro rpancopmaropa

Lenb padoThl: yCBOMTh MNPAKTUUYECKHME NPHUEMBI JAOOPATOPHOTO HCCIEIOBAHUA
onHO(a3HOro TpaHchopmMaTopa METOIOM XOJO0CTOro xoja (onbIT XX) U KOPOTKOTO
3aMmbikaHusi (onbIT K3), CHATH BHEIIHME XapaKTEPUCTUKU TpaHcpopMaropa MpH
Pa3IMYHBIX TUTIAX HATPY30K.

TEOPETUYECKUE CBEJEHUS U PACUETHBIE ®OPMY.JIbI

1. HASBHAYEHME, YCTPOMCTBO U IMPAHIINII I[EflCTBHS[
TPAHC®OPMATOPA

Tpancghopmamop [ 3TO CTaTUUYECKHM DIICKTPOMArHUTHBIN armapar, MNpeIHa-
3HAQYCHHBIM IS MpeoOpa3oBaHUs IIEPEMEHHOTO TOKa OJHOTO HaINpsDKEHUs B
MIEPEMEHHBIN TOK JIPYroro HampsiKeHUs TOM )K€ 4aCTOTHI.
TpanchopMaTtopsl HAXOJAT MIUPOKOE MPUMEHEHHE JIA Mepe/ladyd U pacipeacicHus
AIEKTPUYECKON SHEPTUH, ISl PA3JTUUYHBIX TEXHOJOTUYECKUX LEJICU U ISl MUTaHUA
Pa3IMYHBIX LENEHd paauo-, 3JICKTPOHHO-BBIYMCIUTEIBHOM U TEJICBU3MOHHOU
arraparypsel, yCTPOUCTB CBSI3U, aBTOMATUKH, TEJIEMEXAHUKH U T. 1.
[TpuHumn nekcTBus TpaHC(HOPMATOPOB OCHOBAH Ha SIBJICHWU B3aUMHOW MHIIYKITUH,
KOTOPBIHN ABJISACTCS CIEACTBUEM 3aKOHA 3JICKTPOMAarHUTHOW MHaykunu dapanes:

dol B
e OO , (1)
i —ds
r€ €j — 3.]1.C. BJIEKTPOMAarHuTHOW MHIAYKIMU, @g — MAarHUTHBIN MOTOK.
[ToTokOM BekTOpa MarHUTHOW MHIAYKUMU B (MarHUTHBIM MOTOKOM) Yepe3 Malylo

wiomaaky dS Ha3pIBaeTCs CKaaspHas (pU3nUUecKas BEIMYMHA, paBHASA

—

dig [ BOdScos(l [J BdS )
IJIe 0L — Yo MEXIy BeKTopamMu B u n- HOPMaJIbIO K murommaake dS.



Puc.1. [ToTok BekTOpa MaraHuTHOM MHAYKIMU B uepe3 manyro
Ioaaky ds.

[ToTok BeKkTOpa MarHUTHOM MHAYKIIUK DB yepe3 MPOU3BOIbHYIO IOBEPXHOCTH S
paBeH CyMMe ITOTOKOB Yepe3 MaJlble TIJIOIIAIKH, Ha KOTOPhIe pa3ouBaeTcs
0OJIbIIIas IJIOIAIb.

—

B 0 BdS (3)

Ha pucynke 1, a) wu3oOpakeHa »JJIEKTPOMArHMWTHAs cxeMa OJHO(A3HOro
JIBYyXOOMOTOYHOTO TpaHchopmaropa, a Ha pucyHke 1, 0) — ero ycioBHOE
rpaguueckoe 0003HaAUCHHE.

Pucynox 2. — DnekTpoMarauTHasi cxema ogHO(a3HOTO ABYXOOMOTOYHOTO
Tpancdopmaropa (a) u ero ycioBHoe rpaduueckoe o0o3HaueHue (0)

Tpancpopmarop cocTouT M3 JBYX OOMOTOK, TepBUYHOM 1 u BTOpHYHOW 2,
pa3MEIIEHHBIX Ha 3aMKHYTOM (DeppOMAarHUTHOM MAarHUTOMPOBOJE 3, KOTOPBIN s
YMEHBIIIEHUSI TOTEePh OT BHUXpeBhIX TOKOB Dyko HabpaH w©3 JTUCTOB
aNeKTpoTexXHu4Yeckor ctanu tommuHour (0,35 0,5) MM, nerupoBaHHOM KpEeMHHEM.
MaruuTonpoBo CIyX HUT JUIsl YCWJICHHS MarHUTHOM CBSI3M MEXIy OOMOTKamMu
TpaHchopmaropa, T. €. JUIsl YMEHbIIEHUS MOTEPh MAarHUTHOTO TOTOKA,



CO3/1aBa€MOr0  IEpBUYHONM O0OMOTKON TpaHchopmaropa. [lpum mnoaximroueHun
nepBUYHON 00MOTKH 4-X TpaHc(hopMaTOpa K CETH NEPBUYHBIN TOK i1, IPOXOJIS TIO
e€ BUTKaM W;, BO30YXIAaeT B CEPJICYHUKE CUHYCOUJATbHbIA MarHUTHBIA OTOK D
= @psinlit, toe [ = 2[0f [J yrioBas yacToTa MUTAIOIIEr0 HampspkeHus Uy (puc.l).
OTOT NOTOK, IPOHU3bIBAsE BUTKU NEPBUYHON U BTOPUYHOM OOMOTOK, HABOJUT B HUX
OJIC:

eDDnGEHeDDnGCD (3)

1 1 4 2 2 4t
['e N1 1 N2 YUCITO BUTKOB B TIEPBUYHON M BTOPUIHOM OOMOTKAX COOTBETCTBEHHO.
Otnomenne DJIC mepBuuHON 00MOTKHM TpaHchopmaropa k 3JIC BTOpUYHOU ero
OOMOTKH, paBHOE OTHOIICHHUIO COOTBETCTBYIOIIMX 4YHCEN BUTKOB OOMOTOK,
Ha3BIBAIOT K02 Puyuenmom mpancpopmayuu Tpanchopmaropa

k [ el_D E‘ (4)
e no

Takum 00pa3zoM, Ko3p(HULHEHT TpaHCPOpMaLIUKU TpaHCPOPMATOPA €CTh OTHOLIEHUE
S/1C ero oOMOTOK WJIM OTHOILIEHHWE YHUCE]I BUTKOB 3THX 0OMOTOK. B macmopte
TpaHchopmaropa OOBIYHO YKa3bIBAIOT OTHOLIEHWE HOMHUHAIBHBIX HANpsHKEHUH B
pexxkume xoistoctoro xona U;,/U,,, koTopoe npaktudecku paBHO oTHoIeHHo DJIC,
TaK Kak IpU Pa30MKHYTOM BTOPUYHON OOMOTKE HampsHKEHHE, MPUIIOKEHHOE K
NEPBUYHON OOMOTKE, MmouTH meiaukoM ypaBHoBemmBaeTcs ee DJIC (U1, [1 €1 ), a

BTOpUYHOE HamnpspkeHue paBHo BTopuuHor DJIC (U2, [1 €2 ). [ToaTomMy BeIpakeHUe
Ut K03 duiinenTa TpaHcHOopMaIMKi MOXKHO MEePENUcaTh B BUJIE:

o M (5)
2x n2
CrnenoBatenbHo, k03P dUIIMEHT TpaHchOpMaIlMK paBeH OTHOIICHUIO HAIPSKEHUN
Ha 0OMOTKaXx IIPH XOJIOCTOM XOJIe TpaHchopMaropa.
[Ipu pabote Tpanchopmaropa, B MEPBUYHOM OOMOTKE SJIEKTPUUYECKAs DHEPTHUS,
norpebasieMass M3 CETH, NpeoOpazyeTcsi B HHEPrHI0 MArHUTHOTO TIOJS, a BO
BTOPUYHOM OOMOTKE, HAaoOOpOT, SHEpPIrHsi MAarHUTHOTO TMOJIsI MpeoOpasyercs B
AIIEKTPUYECKYI0, OTJaBaeMyl0 3aTeM (B OCHOBHOM) IMOTpeOUTEN0 (HArpyske).
HebGonbimass yacTh MOIIHOCTH TepsieTcsi B camoM TpaHchopmarope. Ilpu
HOMHMHAJIFHOM pPEXHME MOIIHOCTh TOTEPh B OOMOTKAaX W MarHUTOIIPOBOJC
TpaHcopMmaTopa HEBENIWKA, MOITOMY TpaHCHOPMATOPHI OOBIYHO WMEIOT BBICOKHIMA
KII/, nocturaromruii (98—99) %.
Takum oOpazoM, B TpaHchopMaTtope mpeoOpa3yroTcs TOJbKO HAMPSKEHUS U TOKU.
MortHOCTh k€ (M3-3a2 MaJlbIX MOTEph Ha HarpeBaHWe OOMOTOK M MarHUTOIPOBOJA
TpaHchopMaTopa) NMPaKTUUYECKH OCTAETCSI MOCTOSHHOM, T. €. MOXKHO CYHUTaTh, YTO
11U1 U 12U2 . CnenoBaTensHo,

Ul_g IZ_D niD (6)
ko 17 n2



HUrtak, Toku B o0OMOTKax TpaHcopmaropa OOpaTHO MPOMOPLHUOHAIBHBI
HanpsoKeHUsIM. TOK TMepBUYHOM OOMOTKH TpaHcopmaTtopa HpH OTKIIOUEHHOM
NOTpeOUTENEe INEKTPOIHEPTHH (BTOpUYHAs 0OMOTKAa Pa3OMKHYTA) SIBISETCS TOKOM
XO0JIOCTOr0 X0/a. DJEKTpUUEcKas cxema OOMOTKHM TpaHC(hopMaTopa IpeaCTaBiIsIET
co0O0# MoCIIe0BaTEIbHO BKIIOYCHHBIE aKTUBHOE CONPOTHUBIICHHE R M MHIYKTUBHOE
CONpOTHUBIICHHE X[, T.€. CONPOTHUBIICHHE MPOBOAA OOMOTKU €€ UHIAYKTUBHOCTb. TOK,
OPOXOAALIMA TO OOMOTKE, CO3[JaeT BOKpPYr ce0si MarHuTHOE IIoJie, KOTOpOe
NPOHM3BIBAS TUIOIIAJh BUTKOB OOMOTKH, CO37]a€T MAarHUTHBIN NOTOK. [lepemMeHHbIii
BO BPEMEHU TOK CO3[aeT MEPEMEHHbII MarHUTHBIH MOTOK U COTJIACHO 3aKOHY
dapanes, BOZHUKAET 3.1.C. CaMOMHAYKIMK. OTiIudne oT 3.]1.C. MHIYKIUH COCTOUT B
TOM, YTO B ATOM CJIy4a€ MarHUTHBIH MOTOK CO3/1a€TCsi HE BHEIIHUM HCTOYHHKOM
MarHUTHOTO TOJIsI, a CAMUM TOKOM. TorJa MarHUTHBIA MOTOK MPOMOPIIMOHANIEH TOKY
Y PaBeH:

I OLOI, ©)
rac L — HA3bIBACTCA MHAYKTUBHOCTLIO. BO3HI/IKaIOIHa§I 2.1.C. B O6MOTKG PaBHaA:
e 4B o dLih o, db 8)
¢ dt dt dt

3HaK MUHYC O3HA4aeT, 4To 3.7.C. CAMOMHAYKIINAHN MPEISITCTBYET U3MEHEHHIO ToKa. Ha
puc. 3 moKa3aH MEePEeMEHHBIN TOK, TEKYIINK Yepe3 KaTyIKy HHIyKTUBHOCTHIO L.Eciu
B LIENH IPUIOkKEHO NepeMeHHoe Hanpskenue U = UgCOoS wt, To B HEH oTeveT
IIEPEMEHHBIN TOK, B pE3YyJIbTATE YEr0 BOSHUKHET 3.11.C. CAMOMHAYKIMHU. Toraa 3akoH
Oma Ju1s1 paccMaTpUBaeMoOro ydacTka Henu nMeeT BUA. Tak Kak BHEIIHEe
HaIPSHKEHUETTPUIIOKEHO K KaTyIIKe HHAYKTUBHOCTH, TO

(%J 7U costt 1LYy Ldi DU costjt [Jdt, U cosit 1L 110 (9)

dt 0 L dt
[Tocnie UHTErpUPOBAHUS, TTOTYUHM:
Uo . Ug o
I O "~ sinfJt 00 Y cos([It =) (10)
L L 2

Bennunna wl umeer pasmepHocTh OM M HA3bIBAETCS PEAKTUBHBIM HWHIYKTHBHBIM
conpotuBiieHueM R | = wl. CpaBuenue Boipakenuit (9) u (10) mpuBoauT K BEIBOAY,
yT0o najeHue Hanpsbkenus Up onepexaer no ¢asze Tok |, Tekymuii yepe3 KaTyuiky,
Ha [1/2, 4To M MOKa3aHO Ha BEKTOPHOH auarpamme (puc. 3, 0).

a f

" J
el =u rd
Puc.3. a) -anekrpuyeckas LUemnb ¢ UAcaIbHON HHIYKTUBHOCTBIO; 0) — BEKTOpHAs

AauarpamMma TOKa M HAIIPSKCHUA Ha KaTYIIKE HHAYKTUBHOCTH.

B snexkTpoTexHUKE CHHYCOMAAIbHBbIE BEIUYMHBI 3aMEHSIOT KOMILIEKCHBIMU
YHUCJIAMH, UCTIONB3Ys hopmyy Dilepa:



el [cosl [ jsin(l, ede j /011 (11)

Tornga  MHOYKTHMBHOE CONPOTHMBICHME ¢ ydeToM yria mnosopora Ha 90° B

KOMIUIEKCHOM (hOpMeE 3aIUChIBACTCS CICAYIONIMM 00pa3oMm:
g~ V) V)
| OOLe O OL(cos90 O jsin90 ) O jOIL (12)

3mech Touka Haj X[ - O3HA4aeT, yTo 3TO BEKTOp, moBepHyThIA Ha 90° mporus

4acOBOM CTPEIIKH.
Ha puc.4 aktuBHOEe compoTHBIEHHE R BKIIOYEHO TOCIEIOBATEIIBHO C
WHYKTUBHOCTBIO L.

Puc.4. BGKTopHa}I AuarpaMma HaHpH}KeHI/Iﬁ Ha ITOCJICOOBATCIBHO BKIIOYCHHBIX
COIIPOTUBJICHUA Rwu HHAYKTHBHOCTH L.

Bropoe npasuno Kupxroda rimacut: anrebpanyeckas cymma naJieHud Hanps>KEHUIN B
KOHTYpE paBHO ajiredpanyeckoil cymme »3.a.c. Torga 3HaueHHE HaIpPSHKEHUS,
HOJIBOAMMOIO K TpaHC(OpMATOpy B PEKHMME XOJOCTOTO X0Jla, B COOTBETCTBUU CO
BTOpbIM MpaBuwiioM Kupxroda ais nepBU4HONM 0OOMOTKH, MOKET OBIThIIPEICTABIICHO
KaK CyMMa BEKTOPOB:

Uy D E{0RyIg0 jXq 1g (13)

rne Ri — aKkTHMBHOE CONPOTUBJICHUE TEPBUYHOM OOMOTKU; Xi— HWHIYKTUBHOE
COIPOTHBIICHUE TIEPBUYHON OOMOTKH, OOYCJIOBJICHHOE MOTOKAMU pacCestHus; |X1 =
jwl— KOMIUIEKCHOE COINPOTHUBJICHHE WHAYKTHBHOCTH L, KOTOpO€ YYHTHIBAE€T TOT
(akT, 4TO HANpsLKEHUE HA MHAYKTHBHOCTH omepexaer Tok Ha 90°. Torma monnoe

COIPOTUBIICHHE MMOCIICAOBATEIbHO BKIIOUYCHHBIX R 1 L paBHO: Z [ (/R? + X% Kak
MOKa3aHo Ha puc.4.

2. OTPEJAEJEHUE TAPAMETPOB TPAHC®OPMATOPA
Jns onpenencHus kodduieHTa Tpanchopmanuu K, a Takke mapamMeTpoB CXEMBI
3aMeleHust (puc. 2) U MoTepb MOIIHOCTU B TpaHC(hOpMaTOpe MPOBOAST OMBITHI
xoJiocToro xoja (onbIT XX) u onbIT KopoTkoro 3ambikanus (K3) Tpancdopmaropa.



Puc.2

Puc.2. Cxema 3amernenus Tpanchopmaropa.

Ha puc..2 o603Ha4YeHO:
e Ry u X1 [] akTUBHOE U MHAYKTUBHOE CONPOTUBIICHUS IEPBUYHON OOMOTKH;

e R0 N2R, X5

1 n? X2 [ mpuBeAEHHBIE K UACTY BUTKOB IEPBUYHON OOMOTKHU

aKTUBHOE M MHAYKTHBHOE CONIPOTHUBIICHUS BTOPHUYHONH OOMOTKH;
e Ry [ akTHBHOE CONPOTHBJICHHNE HaMarHUYHBAIONICH BETBH,
00yCJIOBJIEHHOEMTOTEPSMHU MOITHOCTH B CTaJIbHOM MarHUTOIIPOBO/IE;
e Xy [l WHOYKTHBHOE CONMPOTHUBIICHWC HAMarHWYWBAIONICH  BETBH,
00yCJIOBJIEGHHOE OCHOBHBIM MarHUTHBIM IIOTOKOM;
o 71 [] n2 Z, [ MIPUBEJICHHOE K YUCTTY
BHUTKOB NEPBUYHOM  OOMOTKH
COTPOTHUBJICHUE HATPY3KH;
eU%) I nUzm 12 O 12/n [] npuBeneHHbIE K YMCITY BUTKOB IEPBUYHOMN
O0OMOTKH
BTOPUYHOE HANPSHKEHUE U BTOPUYHBIN TOK.

IHapameTpsl TpaHchopMaTopa B pexxnuMe X0J10cToro xoaa (XX).

OneIT XOJOCTOTO XOAa TpaHchopMaTopa MPOBOIUTCS C IICJIBIO OMpPEaeTeHUs
ko3 dunrenta TpaHchopmanuu K, MarHUTHOro MoTtoka @,, a TaKkKe MOTePh
MOIIHOCTHU P, B c€pIeuHNKE MAarHUTOIIPOBOIAa TP HOMHUHAJILHOM PEKUME.
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Puc.5. Cxema nepBu4HOW OOMOTKHM TpaHchopMaTropa U BEKTOpHas Avarpamma
HANPSDKEHUM HA HEW B pexnme XX.



[Tpu onvime XX k mepBUYHON 0OMOTKE TpaHC(hHOpMAaTOpa MOABOIUTCS HO-MUHAIBHOE
HarnpsbKeHue (puc.S)
U1y D HEL D210, (14)

riue
Z1 R 1
JX1 [J HOJHOE CONMPOTHBIICHUE MIEPBUUHON OOMOTKH.
[Tpu »TOM BrOpHuHas oOMoTka pasoMmkHyTa (l; = 0) M HampsbkeHue Ha e
saxumax Uo [0 Uog U Ed.
W3smepus nanpsokenne Uz, TOok lg u aktusHyio Mommocts P, [ 2R u
npeHeOperas MajJeHUEM HAMPSOKEHUST Ha MEpBUYHOM oOMOTKe Zilg (BBUIY ero
HEeOOIBIIOTO 3HA4YeHUs 1o cpaBHeHUIO ¢ DJIC Ej), T. €. MONb3ysICh YNPOUIEHHOM
cxeMo¥ 3amMerieHus TpanchopmaTtopa pu XX (puc.3, a u 6), ONPeEIIsIOT:

— ko3 pureHT Tpanchopmauu:

k O Eq/E2 OU1, /U2 (15)
— IIapaMCTPbI HaMaFHI/I‘{I/IBaIOIIIGﬁ BE€TBH CXEMBI 3aMCIICHU A Tpchq)opMaTopa
60 DUlH“o; RoDPx“é; XoD\/ZéD%A; (16)

— HOTCpU MOIIHOCTH IIpHU XX, Ha3bIBACMBIC nomepAamu 6 cmaijiu Po, KOTOPLIC
3aTpavYuBarOTCA B OCHOBHOM Ha HArpeB MAarHuTOIIpOBOAAd OT I[CﬁCTBHH BUXPCBBIX
TOKOB U NUKJINYCCKOI'O IICPCMAarnninBadHuA CTajiun, T. €. PO L] PX-

ITapameTpsl TpaHcopMaTopa B pe:kuMe KOPOTKOro 3ambikanus (K3).




Puc.6. Cxema nepBUYHOI OOMOTKHM TpaHcopmaTopa W BEKTOpHas Iuarpamma
HaIpsHKeHU Ha Hell B pexume K3.

[pu onvime K3 (puc. 6) B 0OTJIMYKE OT OMACHOTO aBAPUHHOTO KOPOTKOTO 3aMbIKAHUS
TpaHchopMaTopa, BOZHUKAIOLIETO CIydailHO pu padoTe npu HanpsbkeHnud Ug [ Uyg,
, K IEpBUYHON OOMOTKE MOJBOAAT TaKOE MOHMKEHHOE Harl-
psoxenue U; [1 U, (Menbluee Hanpsbkenust Uy, B 8...20 pa3 B 3aBUCUMOCTH OT THIIA
Y MOILHOCTH TpaHc(popmaTopa), Mpyu KOTOPOM B €ro OOMOTKax yCTaHaBIIUBAOTCS
TOKHU, PABHBIE COOTBETCTBYIOLIUM HOMUHAJIbHBIM 3HAYECHHSIM:
IlH [] SH /Ulm IZH [] SH /UZH [] nllH (17)
N3mepus Hamnpspkenue Uy, TOK |1, 1 aKTUBHYIO MOLTHOCTb Py, ONIPEesIOT:
— nmapaMeTpel cxembl 3amenieHuss npu K3 TtpanchopmaTopa (mosib3ysich
YIPOIICHHON CXeMOH 3aMeleHusl, puc. 6, a):

Ze DU/l Re O P25 X, [ \/ZZDRZ, (18)

1n K K
rae
Z, [

REOX2 R OR DR u X OX 0O0XO
COOTBCTCTBCHHO ITOJHOC,
K K K 1 2 K 1 2

aKTUBHOE U peakTuBHOE cornpotuBienus K3 tpanchopmaropa;

— nanpspkenue K3 (puc. 18.4, 6), BepakeHHOE B TPOIICHTAX,
Ux (1) = 100U, /Uy,;

— notepu MorHocTH pu K3 tpancdopmaropa (nomepu 6 meou)
P, U P;.

3. BHEIIHUE XAPAKTEPUCTUKU TPAHC®OPMATOPA

3aBUCHUMOCTh HaNpsHKEHUS Ha 3aKMMaX BTOPUYHOW OOMOTKH MPHU U3MEHSIEMON
Harpy3ke OT Toka Harpy3ku, 1. €. Uz [ f(l;), HocuT Ha3BaHUE 6HewHell

xapaxmepucmukuy Tpancpopmaropa.



Bropuunoe HanpspkeHHE (CM. pUC. 2), paBHOE

1 ZKDUﬂthKDHJV;XKDJZ”]W,

H K K

Uog DEp UZ212 DE2 O(R2 L jX2)I2 UU»p [1Z
212

(19)

IIPY YBEJIMYEHUH TOKA HATPY3KH YMEHBIIAETCS KAK 34 CUET YBEJIMYEHUS MaJCHUS
HanpsbkeHus Zz |2 Ha ero BTopuyHOM 00MOTKe, Tak U 3a cu€T ymenbineHnus 3/C £
(BceACTBUE  HEKOTOPOrO  YMEHBIIEHHWS  MarHUTHOrO  ToToka @  mpu
COOTBETCTBYIOIIEM yBeNW4YeHUH Toka |1). OnmHako, TpU aKTUBHO-EMKOCTHOM
Harpy3Ke Mpy YBEJIMYEHUHU TOKa Hanpsbkenue U, yBeIuanBaeTcsl.

BHemiHue XapakTEepUCTUKU MOTYT OBITh pacCUMTaHbl W TOCTPOEHBI, UCXOJs U3
MAcCMOPTHBIX JaHHBIX TpaHchopmaropa (cMm. Tabn. 1), a Takke MyTEM MPSAMOIO
u3Mepenus HanpspkeHus: Uy v Toka | npu n3BMEeHeHUH Harpy3Ku Z,.

Leab padoThl: U3y4YUTh YCTPOUCTBO, MPUHIUI PabOThI, HA3HAYEHUE OJIHO(A3ZHOTO
U TpaHc(opmaTopa; yCTAaHOBUTHh 3aBUCUMOCTH MEX]y HANPSHKEHUSIMH U TOKaMH B
MEPBUYHOM W BTOPUYHOM OOMOTKaX TpaHC(OopMaTopa; onpenacinuTh KodhuimeHT
TpaHcopmaru ofHo(pazHOro TpaHchopmaTopa;

Onucanmne yCTAaHOBKH.

Ha pucynke 7 npuBeaens! (poTorpadus yCTAHOBKU U €€ cXeMa.


http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
http://kesalahti.ru/magnetic/inductor5.html
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Puc.7. a) — poTo ycTaHOBKH ; 0) — EeKTpUUECKas cxema.

VYcraHoBka coCTOMT U3 J1abOpaTOpHOTO aBTOTpaHchOpMaTOpa pPEryIUpyeMOro
(JIATP) 1, mynbTuMeTpoB 2, IJisi ©3MEPEHUST HANPSHKEHU U TOKOBHA MEPBUYHOMN U
BTOPHYHON OOMOTKax TpaHchopMmaropa 3 W TEpPEKIoYaTeNsl peKuMa paboThI
TpaHchopmartopa 4.

B nabopaTtopHoii mpeaycMOTpeHo TpH pexumMa padoThl TpaHChopMaTopa.

1. Pexxum xomocToro xoja (moyioxkeHue nepexnoyarens XX),
2. Pexum KOpoTKOro 3aMbikanus. (moyioxkeHue nepekntovarens K3),



3. Pexxum paboThl IO/ Harpy3Koit (onoxenus nepekmovarens 1-10).
B kauectBe ucciaegyemoro tpanchopmaropa ucnoaszyercs TII-112-4 ero
OCHOBHBIE XapaKTEPUCTUKH MPUBEIECHBI B TabauLe 1.

Taomuna 1.

HomunaneHoe Hanpsbkenue B mepBuuHoit oomotke (Uyi), B | 220422

HacrtoTa mepeMmeHHOro Toka, I’ 50+0,5
MouiHoCTh HOMHHAIbHAS, BT 7,2
Tok mepBUYHON OOMOTKH B peskuMe Xojoctoro xoaa (ly;) 0.03
A, He Ooiee ’
HamnpsokeHne BTOpUYHBIX 0OMOTOK B peKMME HOMUHATBHOM 71204
Harpy3Kd IMPpY HOMUHAJIBHOM HamlpsbKeHUU ceTd, B T
Tok HOMUHAIIBHOI HAarpy30K, A 0,39
AKTUBHOE COIPOTHUBIICHHUE MepBHYHON 00MOTKH (R1), OM 540
AKTHBHOE COITPOTUBJICHHE BTOpHYHOM 00MOTKH (R2), OM 3,19

3KCHepHMeHTaJIbHaH 4acCThb.

[lepen HavamoMm paboThI, B MPUCYTCTBUE MpernogaBarelis, yOeauTrech B
MPaBUILHOCTH COOPKH U MOJKIIOUYEHHUS YCTAaHOBKHU.

[Tepexmtouatens pexuma paboThl TpaHcHopMaTOpa MEPEBECTH B PEKUMXOIIOCTOTO
xona (XX).

YcranoButs Ha JIATPe MuHuManbHOE BBIXOJHOE HampspbkeHue. JJist aToro
Heobxoaumo pyuky JIATPa moBepHyTh 10 IPOTHUB YaCOBOM CTPEJIKH JI0 yIOpa.

Bxinrouuts YCTAaHOBKY B CCTh.

BxiIrounTh MYJIBTUMETPBI.

Buumanue nepea J100bIMH M3MEHEHUSIMH T10JI0KEHUS TEPEeKII0YATE PEKUMA
padoThl TpancdopmMaTopa. a TAKKe Nepe] 3aBepiieHrueM padoTbl, HEO0X0AMMO
ycraHapanuBath Ha JIATPe MmuHNMabHOE BBIXOHOE HANIPSKEHUE

PexxuMm xoJ0cToro xoaa.

Bpamas pyuky JIATPa noGeiitech Ha mnepBuuHON 00OMOTKE TpaHchopmaTopa
HOMHUHAQJIBHOTO HanpspKeHus (cM. Tabmwuiry 1). 3HadueHue HanpspkeHUs: GUKCUPYIOTCSI
0 MOKa3aHUusIM MyJbTuMeTpa Bl.

B Tabnumy 2 3aHecuTe 3HAYCHUS HANPSDKCHWM Ha TEPBUYHOM W BTOPHYHOMN
oomoTkax Tpanchopmaropa (U; u Uy), a Takke TOK MPOTEKAOIINN 10 TEPBUIHON
obmoTke |1 MA.



Ta0muna 2.

U, B I, MA I, A U,, B Pxx, Bt io, % k cos [

HpOI/IBBe,ZII/ITC 3aIIOJITHCHHUEC OCTaBIINXCs AYCCK Ta6J'II/IHI>I.

1. Boruucnure kodhPUIMEHT yCUJIEHUSI MO TOKY B MPOIEHTaX IO
OTHOUIEHUIO K HOMUHAJILHOMY TOKY TpaHchopmaTopa:

. 'O
i 0 ° 100% (20)

2

2. kod(pduimeHT Tpanchopmauu

ko LYl

Eo Uo

3. MOIIHOCTBH X0JI0CTOro xoaa Py, paBHas MOIIHOCTU TEIUIOBBIX IIOTEPH B
CepﬂeqHI/IKe n3-3a FI/ICTepe3I/IC3 nu BI/IXpeBbIX TOKOB Pcm-

2
8 O 8D1P cm (22)
4. k03¢ GUIUEHT MOIITHOCTH TpaHchopMaTopa

(21)

I_’
cos(] 1] —Q

23
U1y, lo (23)

PesknM KOPOTKOTO 3aMbIKAHUS.
[TepeBenuTe nepekitovaTelsb pexkuma padboTel TpanchopmarTopa B mosoxkenue K3.

[InaBHo Bpamas pyuky JIATPa, moGeiitech mpoTekaHusl MO MEPBUYHON OOMOTKE
Tpancpopmaropa Toka, paBHOro ly; =30 MA. 3HaueHue TOKa OMPENEISAETCS IO
MyJIbTUMETPY Aj.

3a"ecuTe B TaOIUIYy 3 3HAYCHUS HAMPSHKEHUS M TOKA MEPBUYHON OOMOTKH, aTaK ke
TOK, TPOTEKAOUIUI IO BTOPUYHONU OOMOTKE.

Taomuna 3.

U, B I, A I, A Pxs, Bt Ux3%, %

Boruncnure momuocTs TpanchopmaTopa B pexxume K3 Pgs, koTopas paBHa
MOIIIHOCTH, UAYIINX Ha HATPEB METHBIX OOMOTOK P,

0 W’R 04°B 0P

Rz UTHRUIBUL (24)
Boluncnure HanpsbkeHUe KOPOTKOTO 3aMbIKaHUs B %0 MO OTHOILICHUIO K
HOMHUHATHPHOMY HaNPsDKCHHUIO IEPBUYHONM 0OMOTKH TpaHchopmaTopa.



U %o 10100

25)
K3 (
1 Y9—

—Pexxum padoThI oA HATPY3KOi
[lepeBeaute nepekirodaTess peskuma padboTsl TpaHcpopmarTopa B rnosoxenue 1.

Bpamas pyuky JIATPa noGelitech Ha mnepBUYHOM 0OMOTKE TpaHchopmaTopa
HOMHWHAJIHHOTO HAIPSOKEHUS. 3HaUCHUE HAMPSOKCHUSI (PUKCUPYIOTCS 1O MOKa3aHUSIM
MyiabTUMETpa Bl.

3aHecuTe IOKa3aHus MYJIIBTUMCTPOB B COOTBCTCTBYIOIIUC STYCHKH Ta6JII/IIJ;BI
4.

Tabnuma 4.
N U,B | I, [IsA UzB |l A P, Py 1,% |cos [,
MA Bt Bt
1.
2.
3.
4.
0.
6.
7.
8.
0.
10.
[ToBTOpUTH DKCHEPUMEHT H3MEHss Harpy3ky (pexumbsl pabotet N = 2-10).

3amoJIHUTE OCTABIIINECS TYCHKH TAOJIUIIBI 4.

[Toctpoiite rpaduku 3aBucumoctu KIIJ[ Tparnchopmaropa oT akTUBHOM MOITHOCTH
BropuuyHori oOomotku (1 (P2)) W BHeIIHIOW XapakTEpHUCTUKY TpaHchopmaTopa
(Uz(12)). KIT[I Tparcdopmaropa BEIYHCISECTCS IO CEAYOIIEeH Gopmyie:

DDPZD I2R2

R — 2Ry Rem I Ry (2

KoHTpoJbHBIE BONIPOCHI:

1. 3axon ®apanesi. MarHuTHBII NOTOK.



Toxu @yko U crocoObl X YMEHBIIEHUS B TpaHCPOpMaTOpax.
Omnpenenenne MHAYKTUBHOCTH U €€ (opMyJia IJisi KaTyIIKU.

I/IHILYKTI/IBHOG COIMPOTUBJICHUC U CABUT (1)213 MCKIAY TOKOM H
HaIIPAKCHUCMHA MHAYKTHBHOCTHU.

5. Kak onpenenuTs noTepy MOIIHOCTH B CTaILHOM
cepleuHukeTpanchopmaropa’?

Kak onpenenuts NoTepy MOIIHOCTH B OOMOTKaX?
Yro takoe K03ppumeHT tpanchopmanmu Tpaachopmaropa?

Yro Takoe rucrepe3nc peppoMarHeTuka’?

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

— OweHKa «5» CTaBUThCS, €CIU yYAIIUNCS BBINOJIHSAET pad0Ty B MOJHOM 00BEME C
COOJIIOZICHUEM HEOOXOJIMMOM TIMOCIE0BATeIbHOCTY MPOBEJICHUSI OIBITOB U
U3MEPCHUM;  CaMOCTOSITCIBHOW  pallMOHAJBLHO  MOHTHUPYET  HEOOXOIUMBIE
00OpyI0BaHUE; BCE OMBITHI MMPOBOJNUT B YCIOBUAX U PEKUMAX, 00CCTICUNBAIOIITIX
MOJIyYeHHUE TIPABMWIIBHBIX PE3YJIbTATOB U BHIBOJIOB; COOIIOAAET TPEOOBAHUS MTPABUIT
0e30macHOCTH TpyJa; B OTYETE MPABUJIILHO M AKKypPaTHO BBHITIOJHSIET BCE 3aIUCH,
TaONHIIBI, PUCYHKH, UYEPTEKH, TpadUKH, BBIUYUCICHUS; MPABUIBLHO BBIMOIHSIET
aHaJIN3 ITOTrPENTHOCTEN.

— OrneHka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAHMS K OIIEHKU «5», HO ObLIN
JOMYIIeHBI JBa-TPU HemodeTa, He Oojee oaHON HerpyOol OMMUOKHM W OJHOTO
HeJloueTa.

— OmeHka «3» CcTaBUTCA, eclii paboTa BBITIOJIHEHA HE TOJHOCTBIO, HO 00BEM
BBITIOJITHCHHON YacTH TaKOB, MO3BOJIICT TOJYYHTh TMPABHIBHBIE PE3YJIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OIBITA U U3MEPEHHUH ObUTH JOMYIIEHBI OITHOKH.
— OrmeHka «2» CTaBUTCS, €Clu padoTa BBINOJHEHAa HE IMOJTHOCTBIO M 00BEM
BBITIOJITHGHHON 4acTH pabOT HE IMO3BOJIAT CHIejaTh MPaBUIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPCHHMS, BEIYUCIICHUS, HAOIOICHUS TPOU3BOMINCH HETIPABHIILHO.

Pa3znen 5. Onruka
Tema 5.1. Ilpupoaa ceera

YcrHblii onpoc (YO)



. Kakyto npupoay umeer cBet?

. [aiiTe onpeneneHne NIMHBI CBETOBOM BOJIHBI.

. C KaKo#l CKOPOCTBIO CBET paCIPOCTPAHSIETCS B BaKyyMe?

. ChopmynupyiTe 3aKOH MPSIMOJIMHEHHOTO PaCIIPOCTPAaHEHUS CBETA.

. UTo Takoe cBETOBOM Jyu?

. UTo Ha3bIBAIOT yIJIOM NafeHusA? YTIOM OTpaKeHus?

. ChopmynupyiiTe 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI IPETIOMJIICHUS CBETA.
. UTo Ha3bIBaIOT a0COMIOTHBIM (OTHOCUTENILHBIM) MIOKa3aTeIeM IPEIOMICHHUS ?
. UTO Ha3bIBAIOT NPEAEIIBHBIM YIJIIOM MOJHOTO OTPaKEHUA?

0. B ueM paznuurie cOOMpAONINX U PACCEUBAIOIIUX JIUH3?

1. Kakas n1H3a Ha3bIBA€TCs TOHKOM?

12. Yto Takoe GpoKycHOE pacCTOSHUE JIMH3bI, ONTHYECKAs CUJIA JINH3bI?

13. Kak ocymiecTBisieTcsi HOCTpOEHUE N300pakeHUs IPEIMETOB B JIMH3AX?
14. Hanumwure popMyIry TOHKOM JTMH3BI.

15. I[louemy ry1a3 — onTuyeckas cucrema?

16. Kakyro TMH3y Ha3bIBAIOT JIyTIOM?

17. UeMy paBHO YIJI0BO€ YBEIUYEHHUE JIYIIbI?

18. N3 Kakux ONTUYECKUX IEMEHTOB COCTOUT MUKPOCKOIT?

19. Ot yero 3aBUCUT yBENMYEHUE MUKPOCKOMA?

20. laiiTe nmoHATHE pa3pelIaronieil criocoOOHOCTH ONTHYECKOTO Mpruoopa.
21. VI3 KakuX ONTUYECKUX FNEMEHTOB COCTOUT TEIECKON-pePpaKkTop?

22. HanuiuTe BeIpaskeHUE AJIs YTII0BOTO YBEJIMUYEHHUS TeIecKona-pedpakTopa.

P = 00030 DN WNPE

Kontponupyemsie komnerennun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTka «5»

IIOJTHO PACKPBITO COAEPKAHUE MaTepuaia

YETKO W MPABUIIBHO JIaHbI ONPEJEICHUS U PACKPBITO COACPKAHUE NTOHATHI, BEPHO
VCITOJIB30BAaHbl HAYYHbIE TEPMUHBI

JUTSL I0KA3aTeNbCTBA UCIIOJIb30BAHBI PA3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOCHUH,
OTIBITOB

OTBET CAMOCTOSITEIbHBIN, UCIOJIB30BAHbI paHEE TPUOOPETCHHBIC 3HAHMUS.

OtmMmeTKka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MaTepuaa

B OCHOBHOM IIPABUJILHO JIAHBI OIIPEIECJIEHUS TIOHATUN U UCITOJIb30BaHbl HAYYHBIC
TEPMHUHBI.

OTBET CAMOCTOSITCIbHBIN

ONPEAEITIECHUS TOHATUIN HEIIOJIHbIC, TONYIECHbI HE3HAYUTEIbHBIC HAPYILICHUS
MIOCJICA0OBATEILHOCTH U3JIOKEHHNS, HEOOIbIITNE HETOYHOCTH IIPH UCITOIH30BAHUHU
HAyYHBIX TEPMUHOB WJIM B BBIBOJIAX U 000OIIEHUSIX



MPABUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (Oo3ULns
MOHUMAIOITUH)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHH€e y4eOHOT0 MaTepHralia, HO U3JI0KEHO
dbparmMeHTapHO, HE BCer/la OCIeI0OBATEIbHO

onpeieSIeHUs] MOHATUN HEIOCTATOYHO YETKUE

HE UCIOJIb30BAaHBI B KAYECTBE JI0KA3aTEILCTBA BEIBOABI U 000OIICHHMS 13
HaOJFOICHUM, TOTYIIEHBI OITUOKU TP UX U3JI0KCHUH

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OTpeJIeIeHUE TIOHATUN

MPaBUWIbHBIC U YETKUE OTBETHI HA BOIIPOCHI HABOJSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUsI KPUTHK)

OTMmeTKa «2»
OCHOBHOE COJIep)KaHWE Y4eOHOTO MaTepualia He pacKphITO
HE JIaHbl OTBETHI Ha BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa

JOMYIIEHBI IPyObIe OMMOKHU B ONPEAEICHUN MTOHATUM, PU UCTIOIb30BAaHUU
TEPMHUHOJIOTHH.

3aganus 18 caMocTosATe IbHOM padoTsl (CP)
Tembl 3cce (pedeparoB, 10KIAT0B, COOOLICHU )

TodeuHbI UCTOUYHUK CBETA.

CxopocTh pacupoCTpaHEHHS CBETA.
3aKOHBI OTPAKEHUS U MPEIOMIICHHUSI CBETA.
[Ipunuun ['rolirenca.

[TonHOE OTpaxkeHue.

JIMH3EL.

[TocTpoenune n300pa>keHus B JINH3aX.
dopMysa TOHKOU JIMH3BI.

. YBeJIMYeHHE JIMH3HI.

10.I'na3 kak onTU4YEeCKass CUCTEMA.
11.0OnTuyeckue mpuodOpHI.

12.Cwuna cBera.

13.0cBeméHHOCT. 3aKOHBI OCBEIIEHHOCTH.

oCoNOOR~ODE

Kontponupyemsie komnerennuu: OK 01-OK 05; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuu onenku:
OtMmeTka «5»



IMOJIHO PACKPBITO COJACPIKAHNEC MATCPHAJIA

YCTKO U IIPABUIJIBHO AAHBI OIIPCACIICHUA U PACKPBITO COACPIKAHUC HOHHTHﬁ, BCPHO
HCIIOJIB30BAHbI HAYYHBIC TCPMUHBI

I 1OKA3aTCIbCTBA UCIIOJIB30BAHbI PA3JIMYHBIC YMCHU, BBIBOJBI U3 Ha6ﬂmﬂ€HHﬁ,
OIIBITOB

OTBCT C&MOCTOHTCHBHBIﬁ, HCIIOJIb30BaHbI PAHCC HpI/IO6peTCHHBIC 3HaHU.

OtMmeTka «4»

PacKpBITO OCHOBHOE COZICpKaHHEe MaTepHralia

B OCHOBHOM IIPaBHJILHO JIaHBI OTIPE/ICICHUS MTOHATHH M CIIOJIb30BaHbI HAyYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIbHBIN

oTpeieNICHUs TIOHATUI HETIOJHBIC, IOMYIIICHBI HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHT
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJAX M O0OOIICHUIX

MIPaBUJIbHBIC M YETKHE OTBETHI HA BOIIPOCHI YTOUHSIONMIETO XapakTepa (TO3UIIHs
MTOHUMAFOIITHH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COJIEp’KaHNE yIeOHOTO MaTepHraia, HO H3JI0KEHO
dbparMeHTapHO, HE BCET/Ia TTOCICIOBATEIHHO

OTIpEJICIICHHS TIOHSATUI HEIOCTATOYHO YETKHE

HE WCIOJIb30BaHbI B KAYECTBE J0KA3aTEILCTBA BEIBOABI 1 000OIICHHS 13
HAOJTFOICHUH, TOTYIIEHBI OITMOKH TIPH MX U3JI0KCHUH

JOTYIIEHBI OITMOKY M HETOYHOCTH B MCTIOJB30BAHNH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATUM

MPaBUJILHBIC U YETKHUE OTBETHI HA BOIIPOCHI HABOSIIETO M KOHKPETUZUPYIOIIETO
xapakTepa (MO3UIUs KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE yU4eOHOTO MaTepualia He PacKPhITO

HE JaHbl OTBETHI Ha BOITPOCH HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OIMTMOKY B ONPEICICHUH TIOHITHH, PH UCTIOJIb30BAaHUHU
TEPMHUHOJIOTHH.

JlabGopaTopHbie padoThI

NucTpykiiuonHas kapra K jjadoparopHoii padore Ne 13

Tema 3aHaATHS: OIIPCACICHUC II0KA3aTCJIA IIPCIIOMIICHHNA CTCKIIA IIPU ITIOMOIIH
MHUKPOCKOIIA.

He.]'lb SAHATHUIA: OIIPCACIUTD ITOKA3aTCIIb IIPCIIOMIICHHUA IIPO3PAUYHBIX IMIIACTUHOK
M3 pa3JIMYHbIX MAaTCPUAJIOB.



Ilepen HayaI0M 3aHATHSI HEOOXOAMMO 3HATH: 3aKOH IPEJIOMJICHUS CBETA,
OPUHIUNI pabOThl MUKPOCKOIIA.

ITocsie okOHUYAHMSA 3aHATHS HeOGXOI[I/IMO YMETh: OIIPCACIIATE ITI0KA3aTClIb
MMPCIIOMJICHHA CTCKIIA.

OO6opynoBanme: komnbioTep, IHTEpHET, MHCTPYKIIMOHHAS KapTa.

Conep:xxaHue u Teopusi.

B ocHOBe MpUMEHSIEMOT0 METO/1a JIEKUT SBJICHHUE KaXKyIIErocs yMEHbILICHUS
TOJILIVHBI CTEKJISIHHOM TIACTUHKU IIPU pacCMAaTPUBAHUM CKBO3b HETO MpEAMETa-
METKH Ha HWYKHEN ITOBEPXHOCTH CTeKIa. Cxema NpOoXOoKIACHUS ITydKa JIydei uepes
IUTACTUHKY TI0Ka3aHa Ha PUCYHKE.
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CylecTByeT CBA3b MEXIAY ACHMCTBUTEIBHON TOJIUHON H UccnenyemMon
IJJACTUHKY, KOKYLIEHCS TOJIIIMHON U MTOKA3aTENEM IIPEJIOMIICHHS CTEKIIA.

Y CTaHOBUTH 3Ty CBSA3b MOKHO U3 PACCMOTPEHUS X0 JIy4eH OT TOUKH A depe3
CTEKJISIHHYIO IJIACTUHKY. [Ipn 3TOM npeanaraercs, 4To ria3 HaxOAUTCSA Ha TON
HOPMAaJIH K IJIOCKOCTH IJIACTUHKHU, KOTOPasi IPOXOIUT Yepe3 TOUKY A, U ITy4OK

ny4deit AB cocTaBIsIeT ¢ HOPMAJIbIO MaJTbId yro 4 .

VY3kuil my4ok Jiyuen 4B nocie npeaomMieHus Ha TpaHulLle pa3/iena IByX Cpel

BBIXOJUT U3 IUIACTHHKU B BO3JyX U COCTABJISIET C HOPMAJIBIO U €€ IIOBEPXHOCTH

yroJ 5 9T0T YTOJI CBSI3aH C YIJIOM 4 yepes MoKa3aTellb NPeJIOMIIEHUS N
sing _

tak: S22

HabmrogaTento kaxeTcsi, 4TO pacCMAaTPUBAEMbIN MTy4OK JTydeid HCXOIUT HE U3
TOYKH A, a U3 TOUKH A1, IPUTIOTHATON Ha HEKOTOPYO BeICOTY AA1. PaccMmarpuBas
TpeyroabHuku ABC u A1BC, MO)XHO HanmucaTh, 4YTO
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HpI/IHI/IMaﬂ BO BHUMAHHUEC, UYTO YTJIbI Ly A MaJibl, MOKHO OTHOIICHHUEC TaAHI'CHCOB
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3dMCHHUTH OTHOIMCHNUCM CHUHYCOB 3THUX YIJIOB, T.C. IIOJIYUYNUTDH BBIPAKCHUC! h .

Takum 006pa3om, ©3MEPUB TOJIIIMHY TJIACTUHKHU U KaxyIlrytocs Toiamuny (h= h; -
h1) MOXXHO HaWTH TIOKa3aTes b MPEIOMIICHHS CTCKIIA.

Onucanue yCTaHOBKHU

BHUPTYaJIbHOH
nNpeAceAeHUEe NOKA3IATEAS NPEAOMAEHUA .
Onpeas e P 1a6opaTopHoii
npu NOMoOLLU MUKPOCKONQ
; padoThlI.
DKcnepuMeHTaIbHAS
yCTaHOBKa

MpEeACTaBIICHA HA
pucyHke. B 1eBom
HUKHEM YTy
IIPEACTABIICHA [TAHEIb
«TapaMeTpoB
IJIACTUHBI), B KOTOPOU
MOXHO MEHSTh
i BT anmas 3Hauenue H u h. [Ipasee
] = HaXOJUTCS NaHEIb
BbIOOpa MaTepuana
IJIACTUHKYU, HAaM
MOHAI00UTCSI MaTEepHall TOJILKO CTEKJIO. B KpaliHeM JIeBOM YTy HaXOJUTCS
OKOIIIKO MOKA3bIBAIOIIEE TO. YTO OYJIET BUTHO B MUKPOCKOI MPU U3MEHEHUE
MapaMeTpoOB YCTAHOBKU. A UMEHHO KPAaCHBIM U CUHUM KpECT.

Marepmans!
NapameTpsl yCTaHOBKK o CTEKAO

l,: 5 : MM CAAC
pySuH

Hcnone3ys peacTaBIeHHYI0 YCTaHOBKY, TOCTUTACTCS 1I€TTh TOCTABICHHON
1abopaTopHOil pabOThI

Il.1an BbINOJIHEHUS 3alaHUuA.

1. IepetimuTe mo ccewuike https://www.youtube.com/watch?v=wyi80afIXSY u
MIPOCMOTPUTE BUJCOYPOK KOTOPBIN MOSICHUT, KAKMUM 00pa30M MPOBOIUTCS
nabopaTopHas paboTa B peaJIbHBIX YCIIOBHSIX.

2. Ilepeiiaute mo cebuike http://mediadidaktika.ru/mod/page/view.php?id=393

U BBIIOJIHANTE IMOCIEA0BATEILHOCTE JEHCTBUY OITMCAHHBIX HUXKE.

3ananue 1. Onpeodenenue noxazames npeioMieHus cmexid.
1. 3anycTuTe BUPTyaJIbHBIN CTEH.

2. BriOepute maTepuan CTEKIIO.



3. 3agaiiTe TONIMHY CTEKISTHHON MJIACTUHKU H B cootBercTBHN, C BapUAHTOM
COBIIAJIAIOIIEM C TIOCJICIHEH ITUGPOI O CIIUCKY IPYMIIbI, OH HAXOIUTCS B KOHIIC
JIOKYMEHTA.

4. OnpeneanTh KaxyIyocs TONIuHy h crekisaHoM miactuHky. [lepemeras
yKa3aTelb = 10 MOJYYCHHUS YETKOTO CHHETO KPECTa B OKOIIIKE, 3aHECUTE
nokazaHnue B Tabsumiry 1 —3to 6yaet h;.

5. YcranoBute Ha 10 MM BepXHHI MoKa3aTenb hy 1 M3MEHsITE, IepemMenias

yKa3aTellb = 10 MOSBICHUSA YSTKOTO KPACHOTO KpecTa. 3aluIIUTe OKa3aHHs
uHauKaropa hy.

6. [ToBTOpUTE ONBIT C APYrUMU 3HaUYeHUAMH H.

Ne Matepuain H,mm| hy, mm | hy,mm | A2=8- 4 |n N | An
n/m MM

%

1

TabnuuyHble 3HAaYEHUS MOKa3aTeNnel IpeIOMIICHHUS] HEKOTOPBIX TBEPABIX Tell

Ne i/m Marepuan n

1 Py6un 1,76
2 Anmas 2,42
3 CrekJio 15
4 Jlen 1,31
5 Cmona 1,58

7. CnenanTte BbIBO/I.

KoHTpoJIbHBIE BONIPOCHI:

1. Kak cBs3aHbI OKa3aTeNb NPEJIOMIICHUS CPEbI U
CKOPOCTb paCIpOCTPAaHEHUs CBETA B HEWU?

2. HauepTture xo1 mydeil B MUKPOCKOIIE.

3. Yro Takoe abCOMOTHBIN OKA3aTeNb IPEIOMIICHUS

cpenbl? UTo OH XapaKTepus3yeT, OT Yero OH 3aBUCUT?




4, 3aBUCHUT JT aOCOJTFOTHBIN ITOKA3aTeNb BEIIECTBA OT TOTO,
KaKuM CBETOM ero oosry4darot? Eciii 3aBUCHT TO Kak?

S. OOBsICHHUTE JJIS YET0 HAJI0 U3MEPATh HATYPaIbHYIO
BEJIMYHMHY CTCKJIA.

HauvanpHbie JAaHHBIC I10 BaApHaHTaM K 3aJaHUAM

I'pynma H, mm

1 50

55

60

65

70

75

70

80
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Kontponupyemsie kommnerennuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— O1eHKa «5» CTaBUThCS, €CIIM YYAITUHCS BBIMOJIHAET paOd0Ty B IMOJTHOM 00BEME C
coOJIIOICHUEM HEOOXOJMMOW TMOCEOBATEILHOCTA TPOBEJCHUS OIBITOB U
U3MEPCHUI;,  CaMOCTOSITCIIBHOW  pPAallMOHAJLHO  MOHTHPYET  HEOOXOIAMMbBIC
000pyZI0BaHUE; BCE OMBITHI MPOBOJIUT B YCIOBUAX U PEKMUMAX, 00ECTICUNBAIOIITIX
MOJTyYCHHUE TIPABMIIHHBIX PE3YJIbTATOB U BHIBOJIOB; COOIIOAAECT TPEOOBAHUS MTPABUIT
0e30macHOCTH TPyJAa; B OTYETE MPABUIILHO M aKKypPaTHO BBHITIOJNHSET BCE 3aIUCH,
TaONHIBI, PUCYHKH, YEPTEX U, TpadUKu, BHIUUCICHUS, MPABWIHHO BBITIOIHSIET
aHaJIN3 MTOTPENTHOCTEN.

— OmneHka «4» CTaBHTCS, €CIIM BBITIOJIHEHBI TPEOOBAHUSA K OLICHKU «5», HO ObLIH
JIOMYIIeHBI JBa-TPU HeIoYeTa, He Oojee OaHON HerpyOol OIMOKKM U OJHOTO
HEI0YEeTa.



— OueHka «3» cTaBUTCS, €ciii paboTa BHIMIOJIHEHA HE MOJIHOCTHIO, HO 00bEeM
BBITIOJTHEHHOM YacTH TaKOB, IMO3BOJIAET IMOJYYUTh MPABUIBHBIE PE3yJbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OIBITA U U3MEPEHHUM ObUTH JOMYIIEHBI OITHOKH.
— Omenka «2» CTaBUTCS, €CiM padoTa BBINIOJHEHA HE IMOJHOCTHIO U 00BEM
BBITIOJITHCHHON 4acTH paboOT HE TO3BOJIAT CHAENaTh MPABWIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHMSI, BEIYUCIICHUS, HAOIOICHUS TPON3BOMIINCH HETIPABHIIBHO.

Tema 5.2. BosiHOBOE CBOICTBO CBeTAa
Ycrublii onpoc (YO)

. Uro Ha3pIBalOT uHTEp(epeHmeit ceera?

. Kakuie BOJIHBI Ha3bIBAIOT KOTE€PEHTHBIMU ?

. Chopmynupyiite ycI0BUE€ MAKCUMYMOB U MUHUMYMOB UHTEP(PEPEHITUU.
. UTO Takoe ONTUYECKNN U T€OMETPUIECKHUM ITyTh CBETA?

. Kak 00BsICHUTB 11B€Ta TOHKUX TJICHOK?

. UTO Takoe mpOoCBETIEHHAS ONTHUKA?

. Uto Ha3bIBalOT Audpakiueii ceera?

. IIpu xakux ycnoBusix oHa HabonaeTcs?

. O06BsicuuTe AU PAKIIMIO HA OJHON HIEITH.

0. ChopmynupyiiTe ycioBUe TJIABHBIX MAKCUMYMOB TIPH TU(DpaKIIMU Ha pElIeTKe.
1. Yto moHMMAIOT IO pa3pelraronieil CriocCOOHOCTRIO TUPPAKITMOHHON PEIICTKH?
2. Kaxoii cBeT Ha3bIBatoT ectecTBeHHBIM? [lomsipr30oBaHHBIM?

. Chopmymnupyiite 3akoH bproctepa.

14. Kakue criocoObl OTy4eHHsI OJISTPU30BAHHOTO CBETA BaM U3BECTHBI?
15. Yrto Ha3bIBAIOT qUCHIEpCHUEH cBeTa?

16. Uto Takoe criekTp?

17. Kakue cyniecTBYIOT JIMHUH CIIEKTPOB U3ITyUYEHUS ?

18. Kakwue BemiecTBa TatOT CIUIONIHON CIIEKTP?

19. Kakwue BemiecTBa Jat0T TUHEHYIATHIN, TTOJIOCATHIA CIIEKTPHI?

20. Pacckaxxute 00 ynpTpadroIeTOBOM H3IYICHUN U €T0 CBOWCTBAX.

21. Pacckaxxute 00 HHPPaKpPACHOM M3IIYYEHUH U €TO0 CBOMCTBAX.

22. Yto Ha3BIBAIOT CMIEKTPATLHBIM aHAIA30M?

23. Uto takoe ppayHrodepoBbl IUHUNA?

24. KakoBbI IpUPOJIa U CBOMCTBA PEHTTEHOBCKUX JTyUei?

P PP O00NOWnAWNR—
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Kontponupyemsie komnerennuu: OK 01-OK 05; JI.1.-JI1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTka «5»

IIOJTHO PACKPBITO COAEP/KAHUE MaTepuaia

YETKO U IPABWIBHO JTaHbI ONPEAEIICHUS U PACKPBITO COAEPKaHUE ITOHATHN, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI



AJI1 1OKa3aTC/IbCTBA UCIIOJIb30BAHBI PA3JIMIHBIC YMCHUA, BBIBO/IbI U3 Ha6J'IIOI[eHI/II\/II,
OIIBITOB
OTBCT C&MOCTO’ITGHBHBII\/II, HCIIOJIB30BAHBI PAHCC HpI/IO6p€TeHHLIe 3HaHU:L.

OtMmeTka «4»

PACKpbITO OCHOBHOE COJIEpKaHHe MaTepuaia

B OCHOBHOM IPABUJIBHO JIaHBI OMPEACICHUS MOHITUI U UCIIOJIb30BAHbI HAYYHBIE
TEPMUHBI.

OTBET CaMOCTOSITEIbHBIN

oTpeieSICHUs TTOHATUIN HETIOJHBIE, IOMYIIIEHBI HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITHE HETOYHOCTH MPH MCII0JIb30BAHUH
Hay4YHBIX TEPMUHOB HJIM B BBIBOJaX M O0OOIICHUIX

MPaBUJIbHBIE U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONIETO XapakTepa (To3uLus
TTOHUMAFOIITU )

Otmetka «3»

YCBOEHO OCHOBHOE COJIEp>KaHK€e y4eOHOTO MaTepHralia, HO U3JI0KEHO
dbparmMeHTapHO, HE BCET/la OCJIeI0BATEIHHO

onpeieSICHUs TOHATUN HEIOCTATOYHO YETKUE

HE KCIOJB30BaHbl B KAUE€CTBE JOKA3aTEILCTBA BHIBOABI U 00OOIIECHUS U3
HaOJII0/ICHUM, TOMYIIECHBI OMTMOKH MPU UX U3JI0KEHUU

JIOMYIIEHBI OITMOKU M HETOYHOCTH B HCTIOJIb30BAHUH HAYYHOU TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUIA

MPaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakrepa (MO3ULUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIaHbl OTBETHI Ha BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIEHBI TPyObIe OMIMOKU B ONPEAEICHNUN MOHATHH, PU UCTIOJIb30BAHUU
TEPMUHOJIOTUH.

3aganus s caMoCcTosATe IbHOH padoThl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

WNurtepdepenus ceera.

KorepeHTHOCTb CBETOBBIX JIydeH.

WNuTtepdepeHius B TOHKUX TUICHKAX.

Konbua Herotona.

Hcnonp3oBanne nHTEp(HEPEHIIMH B HAYKE U TEXHUKE.
Hudpakius cera.

Hudpakuus Ha menu B mapajulesIbHbIX JTy4dax.

NogabkwbdE



8. MudpakimonHas pemnierka.

9. IlousTtue o roxorpaduu.
10.ITonsipr3arus mOMepeYHBIX BOJH.
11.ITongpu3anus cBera.

12.JIBoitHOE MydernpenoMiIcHuE.
13.TTonsipoupr.

14.lucnepcus cBera.

15.Bupl u3aydeHui.

16.Bussl criekTpoB.

17.CrexTpbl UCITyCKaHUS.

18.CneKTpbl TOTJIOIICHUS.
19.CrnexTpalibHbIN aHATH3.
20.YapTpaduosieToBoe U3IyueHuUE.
21.UndpakpacHoe U3IydeHHE.
22.PentrenoBckue ryun. X mpupoaa u CBOWCTBA.
23.11kana 31eKTPOMAarHUTHBIX M3TYYCHUA.

Kontponupyemsie komnerenuun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kputepun onieHku:

OtMmeTka «5»

TIOJTHO PACKPBITO COJIep)KaHUE MaTepHraa

YETKO M TIPABWIJIBHO JaHBI OTIPEICTICHUS U PACKPBITO COACPKaHUE MTOHATHI, BEPHO
WCITOJIb30BaHbI HAYYHBIC TEPMUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIb30BaHbl PA3INYHbIC YMEHUS, BBIBOJIbI U3 HAOJIOICHUH,
OIIBITOB

OTBET CAaMOCTOSTEIIbHBIN, HCIIOJB30BaHbl paHee MPHUOOPETEHHBIC 3HAHUS.

OtMmeTtka «4»

PACKpBITO OCHOBHOE COJIEpKaHUE MaTepuaia

B OCHOBHOM IPABUJILHO JIaHbI OMPEAECICHUS MOHATHI U UCIIOJIb30BAHbI HAYUHbIC
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ompeieSICHUs TTOHSATUN HETOJHBIE, IOMYIIIEHBI HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIE0BATEILHOCTH U3JIOKEHHUS, HEOOIbIITNE HETOYHOCTH TIPU UCIIOJIH30BAHUHT
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O00OIICHUSIX

MPaBWIbHBIE U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIOMIETO Xapakrepa (Oo3ULus
TTOHUMAIOIITU )

OtMmeTka «3»

YCBOEGHO OCHOBHOE COJIEpKaHME YueOHOIr0o MaTepuaia, HO U3JI0KEHO
dbparMeHTapHO, He BCerjia Mociae0BaTeIbHO

oTnpeiesIeHUs MOHATUH HEIOCTATOYHO YETKUE



HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIHCTBA BHIBOIBI M 0000IIICHUS 13
HaOJFOICHUH, TOTYIIEHBI OITUOKN TIPH UX U3JI0KCHUH

JIOTTYIIEHBI OMMOKHM ¥ HETOYHOCTH B UCTIOIB30BAHUN HAYYHON TEPMUHOJIOTHH,
OTIpe/IeTICHUE TOHSATHIA

NIPAaBIJIbHBIC U YETKUE OTBETHI HAa BOTPOCH HABOJSAIIETO M KOHKPETU3UPYOIIETO
xapakTepa (Io3UIHs KPUTHUK)

OtMmeTKka «2»

OCHOBHOE COJIepKaHUE YU4eOHOTO MaTepuala He PacKPhITO

HE JaHbI OTBETHI Ha BOIIPOCHI HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OITUOKN B ONPEICICHUH TIOHITHH, PH UCIIOJIb30BaHUU
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThI

HNHcTpyKIIMOHHAS KapTa K JadopaTopHoii padore Ne 14

Tema 3aHsTHA: U3MEPEHUE JIMHBI CBETOBOM BOJHBI C MOMOIBIO AUDPAKITMOHHOMN
PEIIETKMU.

Leab 3aHATHSA: U3MEPUTDH JITTUHY CBETOBOM BOJIHBI C MOMOIIBIO JU(PAKIIMOHHON
pELIETKH.

Ilepen HavanoM 3aHATHA HeO0XOAMMO 3HATH: UTO TAaKO€ JJIMHA CBETOBOM
BOJIHBI, OTpe/ieseHrne TUu(PpakIMOHHON PEIIETKU U MPUHITUI €€ JCHCTBHUS.

IHocie oxkoHYaHMS 3aHATHSA HEOOXOAUMO YMETh: ONPENEIATh JJIMHY CBETOBOU
BOJIHBI C IOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Oo6opynoBanme: koMnbloTep, IHTEpHET, UHCTPYKIIMOHHAS KapTa.

Copnep:xkanue u Teopusi.

JludpakimoHHas pemnieTka MpeacTaBiIsieT cO00W COBOKYMHOCTh OOJIBIIIOTO YHCIIA
OUeHb  y3KHX  TapaUIebHBIX  IeJeH,  pa3leleHHBIX  HEMpPO3pavyHBIMH
npoMmexxyTkamu. OOmmass ImMHUpUHA MEIM W HEMpOo3pavyHOTO MPOMEKYTKa
Ha3bIBACTCS MEPUOJIOM pemeTku. Hampumep, ecnu Ha AUQPPAKIIMOHHOW PEIIETKE
umeercs 100 mrpuxoB Ha 1 MM, To mepuoa audpakuuonnoit pemerkun < =0,01
MM.

Ha pucynke npencrabieHa cxema xoa Jiyueu yepes peumetky. Jlyuu, nmpoxoasime
yepe3 PpemieTKy MNEPHeHAUKYISIPHO €€ IJIOCKOCTH, NONajaloT B  3payvok
HaOroaTenss ¥ 00pa3yroT Ha CeTYaTKe ria3a oObBIYHOE M300pakKeHWE MCTOYHHKA
ceera. Jlyum, ormbarornue Kpas IMesieid peneTku UMEIT HEKOTOPYIO Pa3HOCTh
Xo/a, 3aBHCAIyI0 oT yriaa ¥ . Eciam 3T1a pasHOCTh IPONMOPIHMOHATBHA 42 |
rae 4 - [eloe 4YMCio, TO KaKaas Takas Iapa Jydeil oOpa3syeT Ha CeTdaTKe



U300pOKEHHE HWCTOYHHMKA, IIBET KOTOPOTO ONPENCIsAeTCS COOTBETCTBYIOIICH
JUTAHOM BOJIHBI A .

hS C MOTpS CKBO3b pEHIETKY Ha HCTOYHUK
\ oY Y Y CBeTa, Ha0I01aTeNb, KpoMme 3TOTO
Y IR d HMCTOYHUKA, BUJIAT pacIoI0KEHHBIE
\\ ) > CUMMETPUYHO TI0 00€ CTOPOHBI OT HEro

nudpakIMOHHbIE crieKTpbl. bimkaiimas napa
cnekTpoB (1-ro mopsioka) COOTBETCTBYET
pa3HOCTH  XO0Ja  JIyued, paBHOM A s
COOTBETCTBYIOIIETO TOHA. bonee ynaneHHas
y Tapa CIIEKTPOB (2-ro TOpsiIKA)
COOTBETCTBYET  Pa3HOCTH  XoJa  JIy4yeH

paBHOU ZA W T.II.

BHemiHuii BUJT yCTAHOBKH, JIJISL ONIPECIICHUS JITTUHBI CBETOBOM BOJIHBI H300paeH
Ha puc. 2.

Ha ontruueckoit ckaMbe MOXKET IMepeIBUTaThCS
. IUlacTHHA, B KOTOPOH TpOpe3aHa  ILEb

npsimosiiHeriHo  ¢opmbl.  [log  miemnbio

yKperuieHa Inkana ¢ jgeneHusmu.  [llens
OCBENIIACTCA DJICKTPUYECKOW JIAMIIOYKOW, MEXIYy JIAMIIOYKOM H IO
BCTaBIIAETCSI MOHOXPOMATHYECKUN CBETOPWIBTP. B JpyroM KoHIE ONTHYECKOMN
CKaMbHM VKpEIJICH Jep)KaTellb P, B KOTOpBIM BCTaBISAETCS AUQPPAKITHMOHHASL
pemerka. Ecmu cMOTpeTh Ha OCBEHIEHHYI0 MOHOXPOMAaTHYECKHM CBETOM IICITb
yepe3 IU(PPAKIMOHHYIO PEIIeTKYy, TO KpoMe IIeiIn AEno 6Gokam BUIHBI
CUMMeETpHUUHBIC n300pakeHus ee. Kaxxmoe 6okoBoe udpakiiMOHHOE H300paKeHUE

CMelLeHO B CTOpoHy Ha Benuuunny A =54 = S,

Ha puc.2 uzo6paxkeHsl Jiy4du, 00pa3yroIue n300paxeHHbIE 1MIeTH, OYEBUTHO:

P S
R R rpe R-paccTosHUE OT PEIIETKH 10 1enu M.

ﬂ] Tak Kak

,ZIZI S B S ,ZIZZ yroa ¥ mai,
B TO £oP MOXHO C
I I I I [ 1 I 1 | TOCTAaTOYHOU
4 3 2 1 0 1 2 3 4crenensio
S TOYHOCTH

U A, 3aMEHUTH SITXP
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CpaBHUBas TOCJIEAHEE BBHIPAKEHHE C YCJIOBHEM IJIABHOTO JU(PPAKIHOHHOTO
MaKkCHMyMa @Sine =A. rjojryqaeM pacyeTHYIO0 GOpMYIIy:

Sa
h=—
Rk
Onpepgenenve AnWHbl CBETOBOW BOSHbI O nucanue
C NOMOLLIO AP PAKLMOHHOW PeLUeTKN YCTAaHOBKH
BUPTYaJIbHOM
‘ F Y J1adopaTopHOi
padoThlI.
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ad yCTaHOBKa
' IIpc€acTaBJICHA HA
snnlemn d =10 pHCYHKe. B
/\ KpaiHEM HUYKHEM
* cnexkTp
m e, TPaBOM yriy
S oparkessii  JTTAHCIIb «CIICKTP»,
-

i MO>KHO BBIOMPATH
g CBETODUIIBTP OT

cuonetoseiii - KDACHOI'O 1O
(urosneToBoro.

PaccrosHue or peluerku

AO 3KPAHQ

BHI/I3y CJICBA PACIIOJOKCHA ITaHCJIb «PAaCCTOSHUC OT PCUHICTKHU A0 SKpaHa»,
KOTOPYIO €CJIN MCHATH MCHACTCA PACIIOJIOKCHUC PCIICTKHU B OKHC BBIIIC CIIPABaA.
OKHO TTOKa3bIBACT KaK MEHSETCS PAaCIIOJIOKCHHC JIMHEUKH IIpU IBUKCHUH
OTHOCHUTCIIBHO PCUICTKH.

IL1an BbINOJIHEHUSI 3aIaHNA:

1. ITepeitnute o cebutke https://www.youtube.com/watch?v=VPE9is9f dO u
MIPOCMOTPUTE BUICOYPOK KOTOPBIN MOSICHUT, KAKMUM 00pa30M MPOBOUTCS
nabopatopHas padoTa B peasIbHbIX YCIOBUSX.

2. Ilepeiiaute mo cebuike http://mediadidaktika.ru/mod/page/view.php?id=397

U BBIIOJIHANTE IMOCIEA0BATEILHOCTE JEHCTBUM OITMCAHHBIX HUXKE.

3aganue 1. I3mepenue AJIMHBI CBETOBOM BOJIHBI C MOMOIIBIO TU(PPAKITMOHHOM
pELIETKY.

1. 3anycTUTh BUPTYAJIbHBIA CTEH]I.

2. ITomecTuTe KAy Ha pacCTOSIHUE R or nudpakiMOHHON pemeTku. Bo3pmute
MOCJIEA0BATENBHO 3HaUCHHS R, B COOTBETCTBUH, C BAPHAHTOM COBIAJAIOIIEM C
nocyenHen nudpoit Mo CnucKy rpymnibl, OH HAXOAUTCS B KOHIIE JJOKYMEHTa,



3. BeiOepute cBeTOQHIBTP HAUMHAS C KPACHOT'O, U TIO IIKAJIe IIUTKA,
paccMaTpuBaeMol Yepe3 pelIeTKy, OMPEACIUTE PACCTOSHUE OT MU JI0
HaOJII01TaeMOi JTMHKUH 1-T0 Mmopsiika (paccTosHue S ).

4. Pe3ynbTarhl U3MEpPEHUN 3aHecuTe B Ta0uIy 1.

5. Te e u3MepeHuUs IPOBEINUTE IS JTydeH JPYroro BeTa.

5 =2a
6. Onpenenure JJIUHY CBETOBOW BOJIHBI Rk I BCEX IIBETOB JIy4Yei U 3aHECHUTE
B TaOJIUILY.

[lopsnox PaccTostHue oT pemerku a0 Paccrostnue ot JITHA CBETOBOI
R Ipope3n BOJIHBI
JIMHUN HIKajel %, M pop OJIHBI,
CIIEKTpa IIKaJIbl 10 A 107 M
TMHAN S, 103
i
KIO| XK|3|T|C|D|K|O|X|3|T'|C|D
1

Cpennee 3HaUeHUE

JJIMHBI BOJIHBI

7. CnemanTe BBIBOJI.

KoHTpoJibHBIE BONIPOCHI.
1. Kaxue BOJIHBI HA3BIBAIOTCS KOT€PEHTHHIMU?

2. UYro HazwiBaeTcs Audpakiueit ceera? OOBICHUTE 3TO SIBJICHHUE.

3. KakoB nopsiiok cienoBaHus 1IBETOB B Ju(paKIIMOHHBIX criekTpax? Kakosa
OKpacka HyJIEeBOTO MakCuMyMa?

4. Yewm otnuyarorcs qudpakIMOHHBIE KAPTUHBI TPU OCBEIICHUH PEIICTKA
MOHOXPOMATHYECKIM CBETOM M 0enbiM cBeTOM? OOBICHUTE ST SBJICHUS.

5. Uro Takoe uaTEepdepeHIHa cBeTa? YUacTBYET JIU 3TO SBJICHUE TIPH
o0pazoBaHUU TU(PPAKIIMOHHOTO CTIEKTPa Ha SN WM pelieTke?

6. Kak onpenenuTs AJIMHY CBETOBOM BOJIHBI C IIOMOIIIBIO JUGPAKIIMOHHOM
peteTku?

HauvanbHbie JAHHBIC I10 BapHaHTaM K 3aJaHUSAM
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Kontponupyemsie kommnerenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

— OneHKa «5» CTaBUTHCS, €CIIM yYALIUNCS BBIMOJIHSAET padOTy B MOJHOM 00BEME C
cOOJIIOICHUEM HEOOXOJMMOW TMOCIEJOBATEILHOCTA TMPOBEJACHUS OIBITOB U
U3MEPEHUM;  CaMOCTOSITEJIbHOW  pallMOHAJBbHO  MOHTHUPYET  HEOOXOIUMBbIE
000pyZI0OBaHUE; BCE OMBITHI MPOBOJIUT B YCIOBUAX U PEKMUMAX, 00ECTICUNBAIOIITIX
MOJIyYeHHUE TPABMWIIBHBIX PE3YJIbTATOB U BHIBOJIOB; COOJIIOIAET TPEOOBAHUS MPABHII
0e30macHOCTH TpyJAa; B OTYETE MPABUIILHO M aKKYypPaTHO BBHITIOJHSET BCE 3aIUCH,
TaONHIIBI, PUCYHKH, UYEPTEKH, TpadUKH, BBIYMUCICHUS; MPABUIBLHO BBIMOIHSIET
aHaJIN3 MTOTPENTHOCTEN.

— OmeHka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAHMS K OIICHKU «5», HO ObLIN
JIOMYIIeHBI JBa-TPU HeIo4eTa, He Oojee OaHON HerpyOoW OIMOKKM U OJHOTO
HeJ04eTa.

— Ormenka «3» cTaBUTCA, €Cii paboTa BBIMOJHEHA HE MOJHOCTHIO, HO O0BEM
BBITIOJITHCHHON YacTH TaKOB, MO3BOJIICT TOJYYHTh TMPABHIBHBIE PE3YJIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS ONBITA K U3MEPECHUI ObLTH JOMYIIEHBI OITHOKH.
— OrmeHka «2» CTaBUTCS, €Ciau paboTa BBINOJHEHAa HE TMOJIHOCTBIO M 00BEM
BBHITIOJIHEHHON 4acTH paboOT HE MO3BOJIAT CHeNaTh MPaBUIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPEHHSI, BEIYUCIICHUS, HAOIIOICHUS TPOU3BOMIINCH HETIPABUIIBLHO.

JlabGopaTopHbie padoThI



JlaGopaTopHnasi padora Ne 15

Leas paGoThi: ¢ TOMOIIBIO HEOOXOIUMOTO 000PYI0BAaHUS HAOIIOAAThH CILIOIIHON
CIIEKTP, HEOHOBBIN, I'€JIMEBBIN WUIIA BOJOPOIHBIN.

OO6opynoBaHMe: MPOCKIIMOHHBIN anmapar, CeKTpaabHbIe TPYOKH C BOJIOPOIOM,
HEOHOM WJTU TeJIMeM, BBICOKOBOJIBTHBI HHAYKTOP, ICTOUYHUK MMUTAHMS.

XO0[4 PABOTbDI:

YCTpPOUCTBO ABYXTPYOHOro
cnekTpockona

1. Oxyaap.

(8]

. 3purensnas tpyoda.

. O0beKTHB.

a2

-

Ilpm3ma.

h

. Konnmmarop.

6. [llens.

7. MukpoMeTpiieckii BIHT.

YKpenum cnekTpocKon B Wraruee Takum o6pasom, yrobsl wenbs ero konnmmaropa ésina
pacnonoxeHa BeprukanbHo. MNepeq wWenso Ha PAaCCTOAHUM HECKONbKUX CAHTUMETPOB
YCTAHOBUM 3NEKTPUYECKY 0 NaMNOYKy HA NOACTABKE Tak, YTOOb! e HUThL HaKaluBaHUA
6b1N1a Ha BbICOTE Wenu, U NOAKNIUUM NlaMny Yepes peocTar K UCTOYHUKY TOKa.

Mocne 3Toro BKNAKOYMM N1amny v Npu NOMHOM Hakane Habnwpaem CNNOWHOW CNekTp
WINYHEHUA HUTWU.

3apucyem UBETHLIMU KapaHgallamu KapTuHy cnexkTpa, HaGnio4aemMoro Hamu,

&n0e coo Goo July
. ) ' |

Hanpasum KoNnMMaTop CNEKTPOCKONa Ha CBETALLYIOCHA NOMUHECLLE
BUCSILLYIO Ha NOTONKE. PACCMOTPUM ee CMeKkTp 1 3apucyem ero B Te
Onuwem, Yem CnekTp NIMUHECUEHTHOW NaMnbl OT/INHAETCS OT CNE
namnbl HaKanuBaHus.,




Mbi BUAUM OCHOBHbIE LiBETa NOTy4YEeHHOI0 CM/I0WHOro cnekrpa B
cnepgyowem nopsgke: (huoneToBblil, CUHNIA, ronyGoil, 3eneHblii, eNTbIi,
opaHXeBbli,KpacHbI.

[aHHbIA CNeKTp HenpepbiBeH. 3TO O3Ha4YaeT, YTo B CnekTpe
npeAcTaBneHbl BONHbI BCEX [/IMH.

Takum o6pa3om, Mbl BLISCHWIKW, YTO HarpeToe A0 BbICOKOM
Temneparypbl BeWecTBo, Haxogsaueecs B TBEPAOM COCTOAHUN, AaéT
CNNOWHOM CNeKkTp

400 500 G(I)O 790
I

MNepenpeMm K pacCMOTPEHMUIO CNEKTPOB Pa3InyHbIX rasos. AAns
3TOro BCTaBMM TPYOKY € uccnepyembiM rasom B aepxarenb
npuGopa AnA 3a)KMraHusa cneKTpasbHbiX TPYOOK M noaKnioymuMm
npuﬁop K MCTOYHUKY Hanps>XeHun.

Cnexmp godopoda: hmoneToBblit, ronyboil, 3eneHblil, opaHKeBbIii.

HauGonee AapKoil ABNAETCA OpaHXeBas NIMHUA CnekTpa.

400 450 500 550 600 700

Cnexkmp 2enus: ronyG6oi, 3eneHbIii, MeNnTbii, KpacHbIi,
HauGonee ApKoOi ABNAETCH XKeNTas NUHUA.

400 450 500 550 600 700



HCOH

I-

Mbl BUAUM MHOXECTBO LIBETHbIX IMHUIA, pa3fefieHHbIX
LWWMPOKUMU TEMHBIMU NMOJIOCaMMU.

Hanunuune nuHenyarToro cnekrpa o3Ha4aer, 4To
BeLLecTBO U3ny4yaer CBET TO/IbKO BMNoJiHe
onpegeneHHon ANMUHbI BOJHbI.

OcHOBbIBasiCb Ha HalleM OonbITe, Mbl MOXeM caenartb
BbIBOA, UTO /IMHENYaTbI€ CNEeKTPbl AalOT BCe BellecTBa
B ra3oobpasHomM aToMapHOM COCTOsiHUU. B aTOM
c/nlyyae CBEeT U3/ly4aloT aTOMbl, KOTOPbl€ NPakTU4YeCcKu
He B3auMOAelCTBYIOT ApPYyr C APYroMm.

N3onupoBaHHbIe aTOMbI U3/Ty4aloT CTPOro
onpepgeneHHble A/IUHbI BOJIH.



HenpepbiBHbIA
CNEeKTP U3NyYeHHA
60-BaTHOM NamMnul
HaKaNMBaHMA
(sBepxy) w
NONOCAaTbIKW CNEeKTP
u3nyvyeHua 1l1-saTHow
KOMNAKTHOW
NIOMUHECUEHTHO W

namns! (BHK3y)
Dewesan

3ueproc6epera|o|.ua
A NIOMHUHeCUeHTHanA
namna

Cnexrp
CBETOAMOAHON
naMnel NOYTH
CNNOLWHOMKW, XOTH eCThb
HebGonbwon nposan

Koutponupyemsie komrnerenuuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepuun ouenku:

— O11eHKa «5» CTaBUTHCS, €CIM yYAIUNCS BBIMOJIHSAET paboTy B MOJTHOM 00BEME C
cOOJIIOICHUEM HEOOXOJMMOU TMOCIEOBATEILHOCTA TMPOBEJACHUS OIBITOB U
U3MEPCHUI, CaMOCTOSTCIPHOW  pAallMOHAIBLHO  MOHTHPYET  HE0OXOIHUMBbIe
000opyI0BaHNE; BCE OMBITH MPOBOANT B YCIOBUSIX M PEKHMaX, 00CCIICUMBAOIINX
TIOJTyYCHHUE TIPABUIIBHBIX PE3YJIBTATOB U BHIBOJIOB; COOTIOAACT TPEOOBAHUS ITPABUI
0e30macHOCTH TPyAa; B OTYETE MPABUIBLHO M aKKYpPaTHO BBHITIONHSET BCE 3aITUCH,
TAONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUYMCICHUS;, MPABUILHO BBITIOJHSICT
aHAJIU3 OTPEITHOCTEN.

— OmeHka «4» CTaBUTCS, €CJIM BBITIOJIHEHBI TPEOOBAHMS K OIICHKU «5», HO ObLIN
JOMYIIEHBl JBa-TPU HEIOoYeTa, He Oojee OJHOW HErpy0oil OImMOKH W OJTHOTO
HEeJI0ueTa.

— Onenka «3» cTaBUTCA, eclii paboTa BHITIOJIHEHA HE TOJHOCTBHIO, HO 00BEM
BBITIOJIHEHHON YacTH TaKOB, MO3BOJIIET TMOJYYUTh MPABWIBHBIE PE3YyJIbTaThl U
BBIBOJIBI: €CJTH B XOJI€ TIPOBEICHUS OIBITA U U3MEPEHHUH ObUTH JOMYIIEHBI OITHOKH.
— OrmeHka «2» CTaBUTCS, €CAU padoTa BBIMOJIHEHA HE TOJTHOCTBIO U 00bEM
BBITIOJITHGHHON 4acTH pabOT HE IMO3BOJIAT CHIejaTh MPaBUIBHBIX BBIBOJOB: €CIIH,
OTIBITHI, U3MEPECHUS, BEIYUCIICHUS, HAOJIFOICHHSI TIPOU3BOININCH HEMPABUIIHHO.

Tema 5.3. CnenuajbHasi TEOPUSA OTHOCUTEIbLHOCTH



Ycrublii onpoc (YO)

. Chopmynupyiite 3akon bproctepa.

. Kakue croco6sI monrydenus noyisipu30BaHHOTO CBETA BaM U3BECTHBI?
. UTo Ha3bIBAIOT AUCHIEpCUEH cBeTa?

. Uto Takoe cnektp?

. Kakue cyiiecTBytoT TMHUY CIEKTPOB U3Ty4EHUA?

. Kakue BemecTsa 1atot CIiomHoi cexTp?

. Kakue BemecTsa narot aMHeN4aThii, OJ0CATHIA CIIEKTPHI?

. Pacckaxute 00 ynpTpadnoieToBOM U3TyUYEHUH U €0 CBOMCTBAX.
. Pacckaxute 00 nHGpaKpacHOM U3TYyUYEHUHU U €ro CBOMCTBAX.

10. Yto Ha3bIBAIOT CHEKTPAIbHBIM aHAIU30M?

11. Yrto Takoe ppayHrodepoBbl JIUHUNA?

12. KakoBbI IpupoIa U CBOMCTBA PEHTTEHOBCKUX JIyden?

O 0 1O DN K~ WK —

Kontponupyemsie komnerenunn: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun onenku:

OtMmeTka «5»

IIOJIHO PACKpPBITO COAEPKAHUE MaTepuaia

YETKO U MPABWIBHO JTaHbI ONIPEACIICHUS U PACKPBITO COAEPKaHUE ITOHATHI, BEPHO
MCIIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTS I0KA3aTeNbCTBA UCIIOJIb30BAHBI PA3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOCHUH,
OTBITOB

OTBET CaMOCTOSITENIbHBIH, NCIIOJIb30BaHbI paHee NMPUOOPETEHHbIE 3HAHMUSL.

OtMmeTtka «4»

PACKpBITO OCHOBHOE COJIEp)KaHUE MaTepuaia

B OCHOBHOM IPABUJILHO JIaHBI ONPEACICHUS MOHATUIN U UCTI0JIb30BaHbl HAYYHbIE
TEPMUHBI.

OTBET CAMOCTOSITEIbHBIN

ompeieSICHUs TTOHSATUN HETOJHBIE, IOMYIIIEHBI HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIE0BATEILHOCTH U3JIOKEHUS, HEOOIbIITNE HETOYHOCTH MIPU UCIIOJIH30BAHUH
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M 000OIICHUSIX

MPaBWJIbHBIC U YETKUE OTBETHI HA BOIIPOCHI YTOUHSIONIETO XapakTepa (Mo3uIIus
MOHUMAIOIIU)

OtmeTka «3»

YCBOEGHO OCHOBHOE COJIep KaHHe yUeOHOro MaTeprasa, HO U3JI0KEHO
¢dparmMeHTapHO, HE BCeria Mocie0BaTeIbHO

OIpE/IETICHUS MOHATUI HETOCTATOYHO YETKHE

HE HCIIOJIb30BaHbl B KAYECTBE JI0KA3aTEIbCTBA BHIBOABI M O0OOIICHUS U3
HAOJI0/ICHUH, TOMYIIEHBI OIIHOKH MPH UX U3JI0XKECHUH



JOMYIIEHBI OITMOKU M HETOYHOCTH B MCTIOJb30BAHUH HAYYHOW TEPMUHOJIOTHH,
ONpPEAECICHUE MOHSATHN

MIPAaBIJIbHBIC U YETKUE OTBETHI HAa BOMPOCH HABOJSAIIETO M KOHKPETU3UPYIOIIETO
xapakTepa (Io3UIHs KPUTHUK)

OtMmeTka «2»

OCHOBHOE COJIepKaHHE Y4eOHOTO MaTepualia He pacKpbITO

HE JIJaHbI OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JONYIIeHBI TPyObIe OMIMOKU B ONPESICHNUN MMOHATHH, IPU UCTIOJIb30BAHUH
TEPMUHOJIOTHH.

TecTupoBanmue (T)
I Bapuanr.

1. Yto Takoe cBeT?
a) 3TO U3JIyYEHHE, PACIIPOCTPAHSIONIECECS OT JTFOOBIX HAarPEThIX TEI;
0) 3TO M3Ty4YeHHUE, BOCIIPHHIMAEMOE TJIa30M, T.€. BUIUMOE HU3IIyUCHHE.

2. B yeMm cocTouT 3HAUEHHE CBETa B HAIICH KU3HU?

a) MoJ1 IEHCTBUEM CBETa M TeIIa Ha 3eMJie BO3HMKJIA )KU3Hb;

0) CBET — CpeJCTBO BUACHUS;

B) CBET — Ba)KHEHIIIEE CPEICTBO MO3HAHUS MPUPOJIBI;

') CBET — aKTUBHBIA YYACTHUK PA3IUIHBIX (PU3UUECKUX SBIICHUA;
1) NeSTEILHOCTD YeJIOBEKA 3aBUCHMa OT CBETA.

3. Kakue kpynHble Hay4HbI€ OTKPBITHS 00SI3aHbI CBETY?

a) OTKPBITHE 3aKOHOB JABUKEHUS TIJIAHET;

0) OTKPBITHE CTPOCHHUSI KIETKU KUBBIX OPraHU3MOB;

B) ONpeJEIeHUE CTPYKTYPbl METAIIIOB;

I') onpezesieHne XuMuieckoro cocraBa CoiHIa U JpyruX HEOECHBIX TEJl.

4. I'eoMeTpHUUYECKOMN ONTUKON HA3bIBAETCA Pa3/iesl ONTUKHU, B KOTOPOM. ..

a) U3y4aroTCsl 3aKOHBI PaCIPOCTPAHEHHUSI B IPO3PAUYHBIX CPEAaX CBETOBOM SHEPIUU
Ha OCHOBE IPEJICTABIICHUS O CBETOBOM JIyY€;

0) TIyOOKO paccCMaTpPUBAIOTCS CBOMCTBA CBETA M €T0 B3aUMOJICHCTBUE C
BEILIECTBOM.

5. OCHOBOMOJIO)KHUKOM KOPIYCKYJISIPHOM T€OPUHU CBETA OBLII. ..
a) Pemep;

0) HerotoH;

B) MakcBet;



r) ApUCTOTEIIb;
1) I'toirexc.

6. /IBOMCTBEHHOCTH CBOMCTB (KOPIYCKY/ISIPHO-BOJHOBOM JTyaii3M) IPHUCYIIA. ..
a) TOJIBKO CBETY;

0) TOJIBKO MUKPOCKOITUYECKUM TEJIaM;

B) 10001 (hopme MaTepum.

7. KTo BiepBbIE OMpeIei CKOPOCTh cBeTa?
a) MalikenbCoH;

0) lamunei;

B) Pemep;

r) ®uso.

8. Uem 0OBSCHSIICS yCIIeX aCTPOHOMHUYECKOTO METO/Ia U3MEPEHHUS CKOPOCTH Tesa?
a) nBuxeHueM FOnutepa Bokpyr ColiHIIa;

0) IPOXOMMBIE CBETOM PACCTOSHHS ObLIIM OYCHBb BEITUKH;

B) TEM, YTO CBET JIIOObIE PACCTOSHUS MPEO0JIEBAET MTHOBEHHO.

9. B ueM CymHOCTh METO/Ia ONIPENEIEHUsI CKOPOCTH CcBeTa B onbiTe Ou3o?
a) JIJIs U3BMEPEHUS BpEMEHU PacipOCTPaHEHUsI CBETA HCIIOIh30BaJIOCh
Bpallaroleecs 3epKalio;

0) u1st U3MEpEHUsT BpEMEHHU PACIPOCTPAHEHUS CBETA UCIIOJIb30BAJICS
“nmpephIBaTeh’ — Bpalarolieecs 3youaToe KoJyeco.

10. Yto Ha3pIBaeTCS CBETOBBIM JTy4OM?

a) TEOMETPHUUECKOE MECTO TOUYEK, HMEIOIINX OJJUHAKOBBIC (Da3bl B MOMEHT
BpPEMEHH;

0) MMHUA, yKa3bIBAIOIIas HAPaBICHUE PACTIPOCTPAHEHUS CBETOBOM DHEPTUH;
B) BooOpakaemasi JIMHUS, apajuiesibHas PpOHTY paclpoCTpaHEHHUsI CBETOBOM
BOJTHBI.

11. Tenn, oTOpoITICHHAS TIPEIMETOM, OCBEIIICHHBIM MTPOTSHKCHHBIM HCTOYHHUKOM. . .
a) UMEET Pe3Kue OuepTaHus, MOJOOHBIE OUePTAaHUSIM MIPEAMETA;
0) OKpy’KeHa MOy TEHBIO.

12. Ecnu yd nepexouT U3 ONTHYECKH MEHEe IIIOTHOM Cpeibl B ONTHYECKH OoJiee
IUIOTHYIO, TO...

a) yroJ najeHus OoJblIe yriia IpeJoMIICHUS;

0) yroi najieHusi MEHbIIIE yIJia MPEJTOMIICHUS;

B) YT'OJI MTaJICHUSI PaBEH YTy MPEIOMIICHUSI.

13. IlouemMy Jtyy cBeTa MpHU MEPEX0/I€ U3 OAHON CPEbl B APYTYIO MPETOMIISIETCS ?
a) U3MEHSETCA CKOPOCTh CBETA B CPEIIE;
0) U3MEHSIEeTCSl HAIlpaBJIeHUE CBETOBOTO MyYKa.



14. B kakoMm ciiy4dae yroJj najgeHusi paBeH yTiIy MpeIoMIICHUs?
a) ecyu yroJ najaeHus 6i1u3ok k 90 rpamycam;

0) eciu yroJ MajicHus paBeH HYJIIO;

B) €CJIM CKOPOCTH CBETa B IBYX CpeJlax PaBHBI.

15. Onpenensia riryOuHy Bogoema “‘Ha riasz’...

a) MBI TOYHO OIIpeeTIsieM TITyOuHYy;

0) THO KaKeTCs HaM TTyOxKe;

B) IHO Ka)XeTCs BCET/a OKe K HaM, T.€. MeJbe.

16. C kaxoit puznuecKkor XapakTEPUCTUKON CBSI3aHO Pa3INYKe B LIBETE?
a) ¢ JUTMHOW BOJIHBI;

0) C MHTEHCUBHOCTBIO CBETA;

B) C IIOKAa3aTeJieM IPEIOMIIEHUS CPEIbI;

T) C 4aCTOTOM.

17. Ot 4ero He 3aBUCUT MOKa3aTeIb NPEIOMIICHHUS BEIIEeCTBA?
a) OT CBOMCTBA BEIIECTBA;

0) OT IJIUHBI BOJIHBI,

B) OT YaCTOTBHI;

I') OT yTIJia MPeJIOMIICHUS;

1) OT CKOPOCTH CBETA.

18. IIpeamMeT kaxeTcss HaMm OeJIbIM, €CJIU OH. ..
a) YaCTHYHO OTpakaeT BCE JyUH,

0) YaCTUYHO MOTJIOIIAET BCE JyUH;

B) OJJMHAKOBO OTPaXaeT BCE JIyUH;

T') OAMHAKOBO TOTJIONIACT BCE JIYUH.

19. B uem 3akitouaetcs siBJieHUE UHTep(epeHIuu cBeTa?
a) B YCWJICHUHU OJTHOTO CBETOBOIO IyYKa JIPYTHM;

0) B MOJIy4EHUU CIIEKTpa OEJIOro CBETa;

B) B OTUOAHWU CBETOM IIPETSTCTBUMH;

I') B HAJIO’)KEHUU CBETOBBIX BOJIH.

20. B yem 3akiroyaeTcs MPOCBETICHUE ONTUKU?

a) B YBEJIMYEHUHU BXOJIHOTO 3payKa ONTHYECKON CHCTEMBI;

0) B yMEHbBILLIEHUH OTPAKEHUS CBETA OT MOBEPXHOCTH ONTHYECKOTO CTeKIa;+
B) B MHTEPPEPEHIIMHU CBETA HA MOBEPXHOCTH ONTUYECKOTO CTEKJIA;

I') B MOBBIIIEHUH MPO3PAYHOCTH ONTHYECKOTO CTEKJIA;

1) B IPUMEHEHUH CBETO(PUIBTPOB.

II BapuaHT.



1. Beibepute BepHbIii 0TBET. Eciin pokycHOE paccTosTHUE OHOM JIMH3BI IJIMHHEE,
YeM JAPYTOM, TO KaKas U3 HUX JacT OOJbllIee yBeTundeHUe?

a) JImmanodoxkycHas

6) KopotkodoxycHas

B) O0¢ 1aayT OJIHO U TO K€ YBEIUUYCHUE

2. OT™meThTe, KaKas U3 JIMH3, KOTOphIe UMEIOT (hOKyCHBIE paccTostHuS 15 cM, 20 cm
u 25 cM, o0amaeT HanOOoNbIIEH ONTHYECKOHN CHIION?

a)CF=15cMm
0) CF=20cm
B)CF=25cm

3. Beibepute Gpopmyity, M0 KOTOPOH PaCCUUTHIBAIOT ONTUYECKYIO CUITY JIMH3BIL:
a)v=1/T

6)D = 1/F

B)R=U/

r)q=Q/m

4. B KakuX €IMHUIAX U3MEPSIOT ONTUYECKYIO CHITY JIMH3bI?
a) Omax

0) BosibTax

B) Kanopusx

r) JuonTpusx

5. HalimuTe onTuueckuie CUIIbI JIMH3, (POKYCHBIE PACCTOSHMS KOTOPBIX 25 cM u 50
CM.

a) 0,04 arp u 0,02 aoTp

0) 4 nntp u 2 quTp

B) 1 anTp u 2 anTp

r)4 qntp u 1 qoTp

6. Ontuyeckue CUiibl TMH3 paBHbl S qnTp U § antp. KakoBsl ux pokycHbIe
pacctosaHus?

a)2mul25wm

0)20cmu 12,5 c™m

B)2cmu 1,25 cm

r)20mu 12,5m

7. Jlnst TOro 4YTOOBI OTPAKEHHBIH JIyd COCTABIISLI ¢ Magaromm yroua 40°, yron
NaJIcHNUs CBETOBOIO JIy4ya JOJKEH OBITh CIIECAYIOINM:

a) 20°

0) 50°

B) 40°

r) 25°



8. Ompenenure, KakuM OyJI€T OTHOCUTEIbHBIN MMOKA3aTENb MPETOMICHUS IBYX
Cpel, eclid yroJi najieHust paBeH 60°, a yroyl Mexay OTpaKeHHBIM U
MPeIOMJICHHBIM JTydaMu paBeH 90°?

a) 1,5

0) v2

B) v3

r) 1,2

9. Boibepute, kakuM OyIeT MOKa3aTelNb MPEJIOMIICHUSI BTOPOU Cpeibl
OTHOCHUTEJIBHO MEPBOH, €CIIU MPHU MEPEXO0/I€ CBETA U3 TIEPBOI CPEJIbl BO BTOPYIO
yroJi mpenomiieHus paBeH 30°, a yroi nageHus B 2 pasza 0oblie?

a) 1/v3

0) v2

B) 1,5

r) v3

10. BeisicHute, uemy OyJieT paBEH yroJjl MajeHust Mpu nepexoe CBETOBOIo Jiyya B
ONTUYECKU MEHEE TJIOTHYIO CPEeIy U3 ONTHUUECKOHN 0oJiee MIOTHOM?

a) yroJi maJicHusi paBeH yriry NpeaoMiIeHus

0) cBET MpoXOoAUT O€3 MpeIoOMIICHUS

B) YroJI MaJieHus 0oJIbllie yriia MpelIoMICHHUS

T') yroJj MaJIeHusI MEHbIIIE yTJIa IPEIIOMIICHUS

11. CeToBo#i 1yu niepexoauT u3 Boabl (n = 1,5) B Bozayx. Kakoe u3 mpuBeeHHBIX
COOTHOILIEHU UMEET MECTO ISl yria npesioMiieHus B, eciii yroi najaeHust paBeH
b?

a) B<b

0) B>b

B) B=b

r) B>>b

12. Yron Mexay 3epKkajioM U NaJarium JiydoM paseH S0°. Onpenenure, yemy
paBeH yroi (rpaf.) OTpakeHus Jyda:

a) 55

6) 70

B) 35

r) 40

13. JIunza 370:

a) MPO3pavyHOe TEJI0, UMEIOIIIEe C IBYX CTOPOH TIaJIKHE MOBEPXHOCTH

0) Te0, CTOPOHBI KOTOPOT'O OTHOJMPOBAHBI U OKPYTIICHBI

B) MPO3payvHOEe TEJI0, OTPAHUYEHHOE CTOPOHAMHU, KOTOPBIE MPEACTABISIOT COOOM
cepuyecKue IOBEPXHOCTH

r) 11000€ TEJO € INIaJKUMU U30THYTHIMU IIOBEPXHOCTSAMU



14. BcnomHuTe, KOTAa JIMH3bI HA3bIBAlOT BOTHYTHIMU, KOT]a — BBIITYKJIBIMU?

a) BoroyThiMi — T€, y KOTOPBIX Kpasi TOJIIE, YEM CEPEMHA, BHITYKIBIMA — Yy
KOTOPBIX Kpasi TOHBIIIE, YEM CEPEANHA

0) BorHyThIMU — Yy KOTOPBIX Kpasi TOHBIIIE, YeM CEPEINHA, BBIMYKIBIMU — Y
KOTOPBIX Kpasi TOJIIE, YEM CEPEANHA

B) BorHyThiMu — Tesa ¢ MOBEPXHOCTSAMHU, OOPaIIEHHBIMU BHYTPb, BBIITYKIIBIMUA —
C IOBEPXHOCTSIMU, OOpAILIEHHBIMU HAPYKy

15. YTo MHTEpECHOTO B TOUKE Ha ONTUYECKON OCH BBIITYKJION JIMH3bI, KOTOpas
Ha3bIBaeTcs Pokycom?

a) Tem, 4yTO B HEll cOOMPAIOTCS BCE NPEIOMIISIEMbIE JIMH30M JTy4Yu

0) TeM, 4TO B HEl EepeceKaroTCs MPEIOMIICHHbIE JIMH30M JIy4H, HallpaBJICHHbIC HA
HEe MapajieIbHO ONTHUYECKON OCH

B) TeM, 4TO B 3TOM TOUKE MEPECEKAIOTCS BCE JIyUH, IPOIIEIINE CKBO3b CEPEIUHY
JIUH3BI

r) Tem, 4TO B HEMl mepecekaroTCs BCE JIyUH, MPOIIEANINE CKBO3b Kpast TUH3BI

16. TeHnb, 0TOpOIIICHHAS TPEAMETOM, OCBEIICHHBIM MPOTSIKEHHBIM UCTOYHUKOM. ..
a) UMEET Pe3Kue OUepTaHusl, TOJOOHBIE OUePTAHUSIM MIPEAMETA;
0) OKpy>KeHa MOJYTEHBIO.

17. Eciiu my4 nepexoAuT U3 ONTUYECKH MEHEe TIOTHOM Cpeibl B ONTHYECKHU OoJiee
IUIOTHY1O, TO...

a) yroJ najieHusi OOJIbIIe yIJia MPETOMIICHUS;

0) yroi majieHusi MeHbIIIE yTJIa MIPEJTOMIICHUS;

B) YrOJI MaJICHUs PaBeH YTy MPeIoMIICHUS.

18. [Touemy s1yu cBeTa MpHU MEPEXOJIE U3 OJHOM CPEJIBI B IPYTYIO MPEIOMIISIETCA?
a) U3MEHSETCA CKOPOCTh CBETA B CPEJIE;
0) U3MEHSIETCSl HaIlpaBJICHUE CBETOBOTO MyYKa.

19. B xakom cityyae yros naJeHus paBeH YIrily HpeJIOMIICHHUS ?
a) ecnu yrou najenus 61u3ok k 90 rpagycam;

0) ecnu yroJ najicHus paBeH HyJIIo;

B) €CJIM CKOPOCTH CBETA B ABYX CPEAaX PaBHBI.

20. Ompenenss riyOuHy BojioemMa “‘Ha riasz”...

a) MBI TOYHO OTIpeIeNIsieM TTyOuHy;

0) THO Ka)KeTCsl HaM TITyOxKe;

B) JTHO Ka)KeTCsl Bcera OJIMKe K HaM, T.€. MeJlbye.

Kontponupyemsie kommnerennuu: OK 01-OK 05; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30
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Bapuant 2
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Kpurepun onieHku:

— «2» BBICTABIISIETCS O0yUaroIeMycs, eciau Habpain MeHee 8 OalIoB;
— «3» BBICTaBIISIETCS O0yUaromemycs, 3a 11-9 6anos;

— «4» BBICTaBIISIETCS O0yUaromemycs, 3a 12-16 6anios;

— «5» BBICTaBIISIETCS OOyUaroniemycs, 3a 0osee 17 6amios.

3aganus 1 caMocTosATeS IbHOM padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIICHUA)

JIBM>KEHHE CO CKOPOCTBIO CBETA.

[TocTynatsl TEOpUM OTHOCUTEIBHOCTH U CIEJICTBUS U3 HUX.
NHBapraHTHOCTH MOAYJISI CKOPOCTH CBETA B BAKYYME.
DHeprus MmoKosl.

CBsi3b MacChl U DHEPTUU CBOOOTHOM YACTHUIIBI.

bk whE

Kontponupyemsie komnerennun: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtMmeTka «5»

IIOJTHO PACKPBITO COAECPKAHUE MaTepuaia

YETKO U IPABWIBHO JTaHbI ONPEAEIICHUS U PACKPBITO COAEPKaHUE ITOHATHM, BEPHO
VICIIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUTSL T0KA3aTeNbCTBA UCIIOJIb30BAHbI PA3IMYHbIE YMEHUS, BEIBOIbI U3 HAOIIOCHUH,
OBITOB

OTBET CAMOCTOSITEIbHBIN, UCIIOJIb30BAHbI paHEE TPUOOPETEHHBIEC 3HAHMUS.

OrmeTka «4»
PacCKpBITO OCHOBHOE COJIEp)KaHNE MaTepHraia




B OCHOBHOM IPABWJIHHO JIaHbI ONIPEACIICHUS TOHATUIN U UCIOJIb30BAHbl HAYYHbBIC
TEPMUHBL.

OTBET CaMOCTOSITEIbHBIN

oTpeieSICHHUs TTOHATUN HETIOJHBIE, IOMYIIEHb HE3HAYUTEIbHBIC HAPYIIICHUSI
MOCJIEI0BATEILHOCTH U3JIOKEHHS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BAHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJAX M O0OOIICHUSIX

MPAaBWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONIETO XapakTepa (0o3ULus
ITOHUMAFOIITUI )

OtmeTka «3»

YCBOGHO OCHOBHOE COJIEp)KaHHE YUeOHOI0 MaTepraia, HO U3JI0KEHO
dbparmMeHTapHO, HE BCET/1a OCJIeI0OBATEIHHO

onpeieSIeHUs TOHATUN HEIOCTATOYHO YETKUE

HE KCIIOJB30BaHbl B KAUE€CTBE JOKA3aTEIhCTBA BHIBOIBI U 00OOIIECHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOTMYIIEHBI OITUOKK U HETOYHOCTH B MCTIOJIb30BAHUH HAYYHOU TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUI

MPaBUWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOJSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUsI KPUTHK)

OtmMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIaHbl OTBETHI Ha BOIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JONYIIeHBI TPyObIe OMIMOKU B ONPEASICHUN IMOHATHH, IPU HUCTIOJIb30BAHUH
TEPMHUHOJIOTHH.

KonrpoabHasi padora Ne 5
ITo pa3meny «OnTuka»

Bapuanr 1

1.Omnpenenute noka3aTesb NPEIOMICHHUS OPIraHUYECKOTO CTEKJa, €CIIU CKOPOCTh
ceeta B HEM 200000 km/c. Kakoit yron majeHus cBeTa Ha OPraHMYECKOE CTEKJIO,

eciy yron npenomienus 15°?

2.IlpenmMer HaxoAWTCS Ha pacCTOSIHUM 12 CM  OT paccewBaromeld JUH3HI,
dokycHoe paccrossuue kotopou 10 cv. Ha kakoM paccTossHUM OT JIMH3BI

HAXOJIUTCS N300pakeHHe mpeameTa?

3.HazoBute xapakrepHble 4epTbl sBJIEHUs Audpakuuu cBera. [lpu kakux

YCJIOBUAX OTYETIMBO HAOJIIOAAETCS ITO SIBJIICHUE?

4.Kakoii HanOOJBIIMK TOPSIOK CHEKTpa MOXKHO BHUAETh B AUPPAKIMOHHOU
pemérke, umerornieit 500 mTpuxoB Ha 1 MM, MIpU OCBEIICHUH €€ CBETOM C JIJTMHOM

BOJIHBI 720 HM?



Bapuant 2

1.Omnpenenute CKOPOCTh CBETa B TIIMIEPHHE, €CIIM TOKa3aTellb MPEIOMIICHUS
paBeH 1,47.
Haiigute yron npegoMiIeHus CBETa B TIIMLEPHHE, ECIIU Yol IaaeHus pasen 60°.

2.0mpenenuTe ONTUYECKYIO CHIIy PAacCEMBAIONICH JIMH3BI, €CIM HM3BECTHO,4YTO
npeaMer,
NoOMEIIEHHBIA Tiepen Hed Ha pacctosHuu 40 cMm, naéT MHHMOE H300paxeHwue,
yYMEHBIIIEHHOE B 4 pa3a.

3.HazoBure xapakTepHbIC YepThl sBIeHUS WHTepdepeHu cBera. [lpu xakmx
YCIIOBUSIX
OTYETIIMBO HAOTIOAACTCS ATO SBJICHUE?

4.0Onpenenute nepuoa AMPpPakIMOHHONW PEIETKH, €CIIU MPU OCBEIICHUN CBETOM
C JUIMHOI BONHBEI 656 HM MaKCUMYM BTOPOTo HOpsAKa BUAEH moz yriom 15°,

Bapuanr 3

1.Ompenenute yroia TMpPENIOMIICHHS CBETa BO JIbAy, €CIM YyroJl MaaeHUs
pasen 60°? IMokasarens npenomienus nbaa 1,31, KakoBa cKOpocTh cBeTa BO JIby?

2.0nTrueckasi cuiia coouparoleid JIMH3bI paBHa S armp. [IpenmeT noMecTiiv Ha
paccrosiuuu 60 cM oT nuH3BL [71e MOIy4yuTcs M300pa)keHHe ATOro mpeameTa?
KakoBo yBennueHne JTuH3b1?

3.00bscHUTE, KaK U TOYEMY MPOUCXOIUT AUPPAKLINS BOIH?

4. Iudpaxuonnas pemérka coaepxkut 100 mrpuxoB Ha 1 mm  Omnpenenure
JUIMHY BOJIHBI MOHOXPOMaTMUYECKOTO CBETa, MAaJarollero MNEepreHIUKYJISIPHO Ha
TUGPAKIUOHHYI0 PEMETKY, €CIAM MaKCUMyM IIE€pBOrO TMOpsAAKa BUICH IOA
yraom 4°.

Bapmuanr 4

1.OnpenennTe yron majeHMsi CBeTa Ha ajaMas, ecl yrona mpenomuenus 15°.
[TokazaTenp mpenoMieHUs cBera i anmasa 2,42. KakoBa CKOpOCTh CBeTa B
anmase?

2.PaccTostHre MeEXay TPEAMETOM M €ro H300pakeHueM 72 cM. YBeIndeHUe
auH3bI paBHO 3. HalimuTte QokycHOe paccTOsHUE JIMH3HI.

3.Moryr nu wuHTepdepupOoBaTH CBETOBBIE BOJHBI, HAyIIME OT JIBYX

ANEKTPUUYECKUX JIamnouek? OTBET NOSICHUTE.

4. Ha nmudpakiuoHHyt0 peméTKy MEeprneHIuKYIIpHO TagacT CBET C JJIMHOU
BotHBI 500 HM.  MakcumMyM  BTOpPOro TOpsJKa HaOMIOAAeTCss TMpU  yIIie
andpaxumu 30°. HaliznTe nepuos auppakiuoOHHON PEIETKH.

Kontponupyemsie kommerennuu: OK 01-OK 05; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun oueHku:
- «5» cTaBUTHCS 32 Pa0OTY, BBIIIOJHEHHYIO MMOJTHOCTHIO 0€3 OIIMOOK U HEI0YETOB.



- «4» craBUTbHCA 32 PaOOTY, BBIIOJHEHHYIO IMOJIHOCTBIO, HO IIPY HAJIMYUU B HEM HE
Oonee omHOU Tpy0OOi M OAHOW HErpyOOW OMMOKK M OJHOTO HEaodeTa, He Oosee
TpEX HEOUYETOB.

- «3» CTaBUTHCS, €CIU CTYACHT MPaBUJIHLHO BBHIMOJIHUI HE MeHee 2/3 Bcell paboThl
WIA JIOMyCTUJI He Oosee oaHOW rpyOoi OmmOKM M JABYX HEIOYETOB, HE Oolee
OJHOHM TpyOOW M OmHOW HerpyOoi ommOKu, He Oojiee TpeX HErpyObIX OIMMOOK,
OJTHOM Herpy0Oo OHMOKH U TPEX HEIOYETOB, MPU HATUYNH 4-5 HEJOUYETOB.

- «2» CTaBUTBCS, €CIIM YUCIIO OLIMOOK U HEAOYETOB MIPEBBICUIIO HOPMY OLIEHKHU «3»
WJIH [IPaBWIIBHO BBITIOJIHEHO MeHee 2/3 Bcell padoThl.

Pa3jen 6. DjieMeHTbI KBAHTOBOM (PU3NKH
Tema 6.1. KBanToBasi onTuka
YcrHblii onpoc (YO)

. Chopmynupyiite runoresy [lnanka.

. UTto Takoe KBaHT?

. Uemy paBHa dHEprus KBaHTa?

. Uemy paBHBI 2HEpIHsl, Macca, UMITYJIbC poTOHA?

. UTo Ha3bIBAIOT siBICHHEM BHemHero ¢hoTodddexra?
. Chopmynupyiite 3akonbl CTONETOBA.

. O0BsIcHUTE ypaBHEHHE DUHINTEHHA U1 BHEITHEro (hoToddhdexTa.
. Uro Takoe kpacHas rpanuna porodddexra?

. Kakoii pororpdext HazpiBaroT MHOTO(OTOHHBIM?
10. Kakue tumbl poTOAIEMEHTOB BaM U3BECTHBI?

11. Yto Takoe KOpIyCKyJISIPHO-BOJIHOBOW Tyanu3M?

O 0NN DN K~ W —

Kontponupyemsie komnerenuuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepuaia

YEeTKO W MPABUIILHO JIaHbI OMPEJEICHHS U PACKPBITO COACPKAHUE TOHITHI, BEPHO
MCITIOJIb30BAaHbI HAYYHbIE TEPMUHBI

JUISL TOKA3aTeNbCTBA UCIIOJIb30BAHbI PA3IMYHbIC YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OIIBITOB

OTBET CaMOCTOSITENIbHBIH, HCIOJIb30BaHbI paHee MPUOOPETEHHbIE 3HAHMUSL.

OrmMmeTka «4»
PacKphITO OCHOBHOE COZICpKaHHe MaTepHralia



B OCHOBHOM IPABUJIBLHO JIaHbI OMPEAECICHUS MOHATHI U UCIIOJIb30BAHbI HAYYHbIE
TEPMUHBL.

OTBET CaMOCTOSITEIbHBIN

oTpeieSICHHUs TTOHATUN HETIOJHBIE, IOMYIIEHBI HE3HAUUTEIIbHBIC HAPYIIIEHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHS, HEOOIbIITNE HETOYHOCTH MPH MCII0JIb30BAHUH
Hay4YHBIX TEPMHUHOB WJIM B BBIBOJAX M O0OOIICHUSIX

MPaBWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI YTOUHSIONIETO Xapakrepa (Mo3uIius
ITOHUMAFOIITUI )

OtmeTka «3»

YCBOCHO OCHOBHOE COJIep)KaHHE YUeOHOI0 MaTepraia, HO U3JI0KEHO
dbparmMeHTapHO, HE BCET/1a OCJIeI0OBATEIHHO

onpeieSIeHUs TOHATUN HEIOCTATOYHO YETKUE

HE KCIOJb30BaHbl B KAUE€CTBE JOKA3aTEIhCTBA BHIBOIBI U 000OIIECHUS U3
HaOJII0/ICHUM, TOMYIIEHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITUOKU U HETOYHOCTH B MCTIOJIb30BAaHUHM HAYYHOU TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUI

MPaBUWIbHBIC U YETKUE OTBETHI HA BOMIPOCHI HABOJSIIETO U KOHKPETUZUPYIOIIETO
xapakTtepa (MO3UIUsI KPUTHK)

OtmMmeTKa «2»

OCHOBHOE COJIep)KaHHE Y4eOHOTO MaTepualia He pacKphITO

HE JIaHbl OTBETHI Ha BOIIPOCHI HABOJIAIIETO U KOHKPETU3UPYIOIIETO XapaKTepa
JOMYIIeHBI TPyObIe OMMOKU B ONPEEICHNUN MOHATHH, PU UCTIOJIb30BAHUU
TEPMUHOJIOTUH.

3aganus 1 caMocTosATe IbHOM padoTsl (CP)
Tembl 3cce (pedepatoB, 10KI2T0B, COOOIICHUA)

KBanToBas runoresa I1nanka.

TerutoBoe u3iyyeHue.
KopryckyIapHO-BOITHOBOM AyaJIU3M.

DOTOHBI.

['nnotesa ne bpoisist 0 BOJTHOBBIX CBOMCTBAX YaCTHII.
CooTtHolienue HeonpeaeneHHoctel ['eitzendepra.
JlaBneHue cBeTa.

XUMHUYECKOE JICCTBHUE CBETA.

. OnrwiTel JIeOenesa u BaBuiosa.

10.®ororddexr.

11.YpaBHenue DitHimTeitHa 111 hoTodPdhexTa.
12.Buenmnuii porosnexkrpuueckuit 3hPpexr.
13.Buytpennuii potodpdexr.

14.Tumnbl GoTO>71EMEHTOB.

oCoNOORODE



15.1Tpumenenue pororddexra.

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

Kpurepun onenku:

OtmeTka «5»

IIOJIHO PACKPBITO COAEPKAHUE MaTepuana

YETKO U MPABWIBHO JTaHbI ONPEACIICHUS U PACKPBITO COAEPKaHUE ITOHATHM, BEPHO
UCITOJIb30BaHbl HAYYHbIE TEPMUHBI

JUTS TOKA3aTeNbCTBA UCIIOJIb30BAHbI PA3IUYHbIC YMEHUS, BBIBO/IbI U3 HAOIIOICHUH,
OIIBITOB

OTBET CaMOCTOSITENIbHBIH, HCII0JIb30BaHbI paHEe MPUOOPETEHHBIE 3HAHMUSL.

OtMmeTtka «4»

PacCKpBITO OCHOBHOE COJICpKaHNE MaTepHraia

B OCHOBHOM IIPABHWJILHO JaHBI OTIPE/ICTICHUS TTOHATHI M HCIIOJb30BaHbl HAYYHBIC
TEPMUHBI.

OTBET CAMOCTOSTEIIHLHBIN

OTIpE/ICIICHIS TIOHSATHIA HETIOIHBIC, JOIYIIICHBI HE3HAYUTEIbHBIC HAPYIICHUS
MOCJICIOBATEIFHOCTH U3JIOKEHUS, HEOOIBIME HETOYHOCTH MIPU UCTIOJIb30BaHUHT
HAyYHBIX TEPMUHOB WJIM B BBIBOIaX U 000OIICHUSX

MPaBUJILHBIC U YETKHUE OTBETHI HA BOMPOCHI yTOUHSIONIETO XapakTepa (O3S
MOHUMAIOITUH)

OtMmeTka «3»

YCBOEHO OCHOBHOE COJIEp>KaHNe y4eOHOTO MaTepHraia, HO U3JI0KEHO
dbparmMeHTapHO, HE BCET/1a OCJIeI0OBATEIHHO

OTIpE/ICIICHHS TIOHSATHIA HETOCTAaTOYHO YETKHE

HE UCIOJIb30BaHbI B KAYECTBE JI0KA3aTEIbCTBA BHIBOBI U 000OIICHHS U3
HAOJIOICHUM, TOTYIIEHBI OITUOKU TP UX U3JI0KCHUH

JOTYIIEHBI OIITMOKU M HETOYHOCTH B MCTIOJIb30BAHUH HAYYHOU TEPMUHOJIOTHH,
OIPEJICIICHUE TTOHSITUIA

MIPaBUJIBLHBIC U YETKHUE OTBETHI HA BOIIPOCHI HABOAIICTO M KOHKPETU3UPYIOIIETO
xapakTepa (Mo3ULUs KPUTHK)

OtMmeTKa «2»

OCHOBHOE COJIepKaHUE YueOHOT0 MaTepuala He PacKphITO

HE JIJaHbI OTBETHI Ha BOMIPOCHI HABOISIIIETO M KOHKPETU3UPYIOIIETO XapaKkTepa
JOMYIIeHBI TPyObIe OMMOKHU B ONPEEICHUN MOHATHH, PU UCTIOJIb30BAHUU
TEPMUHOJIOTUH.

JlabopaTtopHbIie padoThI



JlaGoparopHnasi pabora Ne 16
N3yuenue siBjeHus1 BHemHero gporoddpdexra.

Ipu6opsI: ycTpoiicTBO U3MepuTeabHoe, hoTonpueMHUku @O-8 u O-25.

Heap padoThI: CHATH M MCCIENOBATh BOJIBTAMIIEPHBIE XAPAKTEPUCTUKHU
(doTO3NEMEHTA, ONPEAETUTh KHHETUYECKYIO SHEPTHIO, MAKCUMAJIBHYIO CKOPOCTh U
paboTy BbIx0Ja (POTOITEKTPOHA U3 METalIa, CPABHUTH TOKH HachieHus npu U =
5B.

1. TEOPETHYECKAS YACTb

B cBeToBBIX sBIEHUSAX HaONMOMaeTcs Jyalu3M (JIIBOMCTBEHHOCTBH). Ta
JIBOMCTBEHHOCTH TMPOSIBIISIETCSI B TOM, YTO OJHHU CBETOBBIC SIBJICHUSI OOBICHIIOTCS
BOJIHOBOWM  Teopueil  cBeta  (OTpakeHHE,  MpejoMiieHue,  AUQpPaKus,
uHTephEepeHIUS U Ap.); APYrUe SBICHUS HE MOTYT OBIThb OOBSICHEHBI BOJHOBOMA
TEOpHEH, a OOBIACHIIOTCA KOPIYCKYJISIPHOU (KBAaHTOBOM) TEOPHEN CBETA, COIIACHO
KOTOPOM CBET MPEACTABISAET COOOM MOTOK YaCTHUIL — (DOTOHOB, KaxAasi U3 KOTOPBIX
oOJiajaeT ompeAesieHHON 3Heprueit, maccoil u ummyiabcoM. K duciy siBieHUH,
OOBSICHSIEMBIX  KOPITYCKYJISIPHOW  TEOpHEl  CBeTa, OTHOCUTCS  SIBJICHUE
dbotorddexra.

Paznuuaror  BHemIHMH W BHYTpeHHUH  (dotoaddexr. BHemHum
dbotorhPeKkToM Ha3pIBACTCS SBICHHE HCIYCKAaHUS DJCKTPOHOB M3 BEIICCTBA
o aerictBueM cBera. OHo ObLTO OTKPBITO 'epriem B 1887 rogy m moapoOHO
ucciaenopano CromeroBeiM B 1888 1. Jlns wuccimemoBanus ¢dorodddexra
CronetoB cobupan ciaenyroiryto cxemy (puc. 1.1). Ha cxeme meramnuueckas
nnactuHka K (dbotokaron) coeauHeHa ¢ OTpUIIATEIbHBIM MTOJIOCOM OaTapeu.

[TOJIO)KUTENBHBIN TOJNIOC YEpE3 TajJbBaHOMETP COCIMHEH C METAJIIMYECKOU
cetkorl A (anoxm). O6a »1eKTpoja HAXOAATCSA B CTEKISIHHOM COCY/E, U3 KOTOPOTO
oTkaunBaeTcs Bo3ayX. Ilpu ocBemiennu karoaa (miactuHbel K) cBeTOM B 1enu
BO3HUKAET TOK, KOTOPBIN PErUCTPUPYETCS TaJbBAaHOMETPOM. DTOT TOK MOJYUHUI
Ha3BaHWE (POTOIIEKTpUUECKOTO Toka (Wiau  (OTOTOKA), a JJIEKTPOHHI,
BBIPBIBAEMBIE CBETOM M3 KaTojaa, — (hoTodjekTpoHamMu. DOTOTOK MpeACTaBIISIET
co00M IBMKEHHE K aHOIY JIEKTPOHOB, BBILIEIIINUX U3 KaTOa.

CroneTtoB uccieqoBal 3aBUCUMOCTh (DOTOTOKA OT BEIMYMHBI MPHIIOKEHHOTO
HaIpsHKEHUST MEXKIy aHoJoM W KatojgoMm. Ha puc. 1.2, a mana BosbT-aMriepHas
XapakTepucThka (poroToka (T.€. 3aBUCHUMOCTh BEIMYMHBI TOKa OT Pa3HOCTU
MOTEHIIUAJIOB MEXKTy aHOJOM M KaTOJ0M IIPU HEU3MEHHOM CBETOBOM MOTOKE D).

N3 rpaduka Ha puc. 1.2, a BUIHO, 4TO TIpH HEKOTOpoMm Hampsokennn Uy
BenuYMHA (HOTOTOKA JOCTUTAET MAKCHUMAJIbHOTO 3HAYEHUS M Jlajiee OCTAeTCs
MOCTOSIHHOM TpH  JIOOBIX 3HAYEHUSIX HANPsOKeHHs. OJTO 3HAYUT, YTO BCE
AJIEKTPOHBI, BBIPBIBa€MbIE CBETOM U3 (POTOKATOja, JOCTUTAIOT  aHOJA.
MaxkcuMaabHbIA TOK HA3bIBA€TCSI TOKOM HACBIIIEHHUs] NIPH JAHHOM CBETOBOM



nortoke ®. Ecin m3MeHAT,  BeNMMYMHY  CBeTOBOro moroka @, To momydum
CEMEHMCTBO KpHBBIX I JaHHOTO (hoTokaroma (puc. 1.2, 6).

[Ipu 00600IIEHNH TOTYYEHHBIX
naHHbIX CTOJETOBBIM YCTaHOBIICHBI
TpHU 3aKOHa BHEIITHETO
dboTtorpdexra.

[Tepserii 3akon Cronerosa. Ilpn ¢
HEU3MEHHOM CTIIEKTPATLHOM
COCTaBe CBETa, MAaJalolero Ha
dboTokaros, (GHOTOTOK HACHIIICHUS
MIPOTOPITUOHATICH MOIIHOCTH
MaJaroero Ha KaToj U3ay4eHus, TO
eCTb YHCIIO AJIEKTPOHOB,
OCBOOOKIECHHBIX CBETOM B 1 ¥ i
cekyHny w3 karoga ((oroTok ﬂ““““

ceTka

A K

HAaCBIIICHUA IH) IIPpOIOPHHUOHAIIBHO .
Puc. 1.1. YcTponcTteo n cxema

BKNOYEHUs boToanemeHTa: A- aHog;
K- kaTton; G- ranbBaHOMETp;
®- CBETOBOM MNOTOK

CBETOBOMY ITOTOKY P:

|, = yP. (1.1)
a O
I A | A
P <P, <D;
® = const ®s
= cons q)z
lna e
/ U; U;
U, Us g

Puc. 1.2. BonpTaMiiepHble XapaKTepUCTHKU
dhoTorrIeMeHTa

Ecnum cBeTOBOI MOTOK SBJISIETCS HEMOHOXPOMATHYECKUM (TO €CTh COCTOSIIIM
U3 Ha0opa pa3IUYHBIX JJIMH BOJIH, Hampumep, Oenblii cBeT), K0dPPHUIMEHT
MPOMOPIIMOHAILHOCTH Y  HAa3bIBACTCS  WHTETPATIBHOH  YyBCTBUTEIBLHOCTBIO
dboTokaroaa

(1.2)



u u3mepsiercs B A/am, MKA/mM unu A/BT.
Ecnu katonm ocBemaeTcss MOHOXPOMATHYECKUM CBETOM (TO €CTh CBETOM

i L !
OIMPCACICHHON  JIMHBI BOJIHBI), TO y — 7 Ha3bIBACTCA CICKTpaJlbHOH

A
YyBCTBUTEIHHOCTHIO (pOTOKATO/1a. UyBCTBUTEIBHOCTH COBPEMEHHBIX (DOTOKATO0B
nocturaet 60—100 MKA/mM.

CronetoB  ycTaHOBWJI  OE3BIHEPIIMOHHOCTH  BHEmIHETO  (oTodddexra.
[IpoMexxyTOK BpeMEHM MEXAYy HauajJoM OCBEHICHUS M HaudajaoM (OTOTOKa HeE
npessimaer 107° cexynny.

Bropoit  3akon  CromeroBa. MakcuManbHas ~ HadajlbHas  CKOpOCTH
(OTORIIEKTPOHOB 3aBUCUT OT YACTOThI CBETA U HE 3aBUCUT OT €r0 MHTEHCUBHOCTH
(OT BEIUYMHBI CBETOBOIO IOTOKAa), a, CJIEAOBaTElIbHO, MaKCUMaJbHas
KUHETUYeCKass  SHeprus  (POTOIJIEKTPOHOB  3aBUCUT TaK K€  IPSIMO
IPOMOPIMOHATIFHO OT YacTOTHl MAJAIOIIET0 CBETa W HE 3aBHCHT OT €ro
WHTCHCUBHOCTH.

Teopernyeckoe oObsicHEHUE BTOPOro 3akoHa CToyieToBa Npeayoxuil Ab0epT
OuHmTeH. OH 3anucan ypaBHEHHE Ha OCHOBAHUM 3aKOHA COXPAHEHMS DHEPTUU U
rumnote3bl [1nanka

2
hv:A+%, (1.3)

rae hv — sHeprusi KBaHTa CBETa, Majaroniero Ha ¢orokaroa ¢orosneMenrta; h—
noctosiHHas [lnanka; v — yactoTa; A — paboTa BbIX0/1a 3JIEKTPOHA U3 METaIIa; V —
CKOPOCTb AJIEKTPOHA.

PaGoTta BBIXOma A 3aBUCHT OT BBIOpAaHHOTO Marepuajga M YHUCTOTHI €ro
noBepxHocTu. M3 ypaBuenus (1.3) HaliieM KHHETUYECKYIO DSHEPTHIO BBIOMTHIX
AIEKTPOHOB

——=hv-A (1.4)

TOTJa CKOPOCTDH CI)OTOBHGKTPOHOB MOKHO OIIpCACIUTE COOTBETCTBCHHO

v =«/W . (1.5)

CrnenoBarelibHO, MaKCHMaJIbHasi CKOPOCTh BBIPBAHHBIX (HOTODJICKTPOHOB
3aBUCUT TOJILKO OT YaCTOThI CBETa, BhI3bIBaroIIero siacHue ¢otodddexra. Ecnu
sHeprus GoroHa hv Gosbie paboTH BBIXOJA, TO (HOTOIICKTPOHBI MPHOOPETAIOT
CKOPOCTH T€M OOJIBIIIYI0, YeM OOJIbIIIe YAaCTOTA MaIaloIIEro CBETA.



Tperuii 3akon CroneroBa. [[ns KaxIoro BellecTBa CYIIECTBYET KpacHas

rpanuua BHEHero Gorodddexra, To €CTh MUHUMANIbHAS 9aCTOTa CBETa V), IPU

KoTopoii eme BozmoxkeH Qorodddext (hvo = A). Yacrota V( 3aBUCUT OT
XUMHUYECKOHN TPUPOJIBI BEIIECTBA U COCTOSHUS €T0 MIOBEPXHOCTH.

Ora yactota V( (M COOTBETCTBYIOIIAs €i JJIMHA BOJIHEI 7\0) HA3bIBACTCS
«KpacHOU TPaHMIICH» (JTMHHOBOIHOBOU rpaHuIeii) pororddekra.

U3 popmynsr (1.4) cnexyer, 9ro mpu 9actore v = V), Ip1 KOTOPOH SHEPrus

¢dorona paBHa padore BbIxoma hvy = A (ypaBHeHue DUWHINTEHHA I KpacHOH
rpa"uiel  porodrddexra), KuHETHUECKass IHEPTHs (POTOIIESKTPOHA paBHA HYIIIO

mv? § C
_— = 0 qaCTOTa VO n COOTB@TCTBYIOHI&H €U AJIMHA BOJIHBI 7\40 — — U €CTb
2 \Y
0

«KpacHas rpaHuiia» ¢otodddexra a1 JaHHOTO BEIIeCTBa (C — CKOPOCTh CBETA).
Hwxe npuBeneHa tabin. 1.1 3HaUYeHWI NJIMHHOBOJHOBOW TPAHMIILI JJIS YMCTHIX
METAJIJIOB U CJIOXKHBIX (DOTOKATOIOB.

Tabnuya 1.1

3HaueHusa KpaCHOﬁ IrpaHuObI JJIsd pasjindIHbIX (l)OTOKaTOIIOB

(0]
Karton M B\) Karton 7»( A)
[e3uii 6200 Cepebpo 2600
Kanuii 5500 [Tnatuna 2300
Hatpwuit 5500 KwucnopoHo-1e3ueBbIit 14000
[{uak 2900 CypbMsIHO-11€31EBBI 6700

N3 Tabmuibl BUAHO, YTO y OOJIBIIMHCTBA YHCTBHIX METAUIOB «KpacHas
IPaHUIIA» JISKUT B 00J1aCTH yJIbTPa(UOIETOBON YACTH CIIEKTpA.

N3 BonpTammnepHo xapakTepucTuku (puc. 1.2, a) BUIHO, YTO MPU OTCYTCTBUU
Ay HalpsDKEHUST  MEXIY  DJIEKTpOJamMu

3 ($bOTOTOK HE paBeH HYJ0. ITO O3HAUAET,
YTO DJICKTPOHBI, BEIPHIBAEMBIC CBETOM M3
KaToJa, UMEIOT HEKOTOPYI0 HAdaJbHYIO

CKOPOCTb, a CJIE€I0BATENLHO, 5

2

myv

KHHETUYeCKy0 dHepruro E = -——

Y
P »  MOIyT JOCTHTHYTh aHoja 0e3 Haludus
7 BHEIITHETO TIOJIsi, 00pa3ys HavalbHbBIN
_ e TOK.

“ Yr1o0bl  0OCIA0UTHP WIU  COBCEM

OPEeKpPaTUTh 3TOT TOK, HEOOXOAMMO
Puc.1.3. 3aBucMmMocCTb

3a/:|,ep>KV|Ba+ou_\e|7| pa3HOCTU
noTeHunanos OT YacCTOThl
nagarwwero ceeta



co3aath Topmo3ssiee notie (U < 0). C Bo3pacTanreM TOPMO3SLIETO MOJIS BEJIMYMHA
doTtoTOoKa oOcmabeBaeT MOCTEMNEHHO, YTO CBHUJETEILCTBYET O  OONBIIOM
pazHooOpa3uu ckopocTed (HOTOINEKTPOHOB (DIEKTPOHBI OCBOOOXKIAIOTCA HE
TOJIKO M3 TIOBEPXHOCTHBIX, HO U U3 Oosee rayOOKux cioeB kartona). Eciu

0100paTh TaKyr pasHOCTh moTeHimanoB Uz, mpu koTopoit (GOTOTOK CTAHOBUTCS

pPaBHBIM HYJIO, TO MOXHO YyTBEpPXZaTh, YTO BCE DJIEKTPOHBI, [aXX€ CaMble
OBICTpBIE, 3aJIEP>)KUBAIOTCS A
TopMo3sMM moseM. Pasnocte 1+ Ag Sn
MOTEHIIMAJIOB, TMPHU KOTOPOU
(OTOTOK CTAaHOBUTCS PaBHBIM
HYJIIO, Ha3bIBACTCS
3aJIep)KUBAIOLIEH  Pa3HOCTHIO
MOTEHINAJIOB.
3anepKUBaoIas pa3HOCTh
IOTEHIMAJIOB SABJISIETCA
JUHENHOW (PyHKIIMEH 4acTOThI
\% NaJarouero CBETa
(puc. 1.3) eU=hv—-A,
CiieroBartenbHO

MA)

2300 2400 2500 2600 2700

Puc.1.4. CnekTpanbHas 4yBCTBUTENbHOCTb

Yo, doTOKaToAa
2
2 3
(1.6)

N3 3TOro COOTHOLIEHUS ONpEeaeNsieTcs MaKCHMalbHOE 3HAYEHHE CKOPOCTH U
KUHETUYECKOW SHEPTUU BBIPBAHHBIX CBETOM JIEKTPOHOB.

DKCHIEpUMEHTAIBHO YCTAHOBJIEHO, YTO CIEKTpalbHas YyBCTBUTEIBHOCTH Y
3aBUCHUT OT JUIMHBI CBETOBOW BOJHBI. Ha puc. 1.4 mpuBeneHbl CHEKTpajbHbBIE
XapaKTePUCTUKU JII HEKOTOPHIX YHUCTBHIX MeTauioB. M3 pucyHKa BHIHO, YTO,
HA4YMHAS OT «KPACHOH I'PAHUIIBI», C YMEHBILICHUEM A (C YBEIIMUYCHUEM V) IIPOUCXOUT
BO3pacTaHHWe YyBCTBUTEIBHOCTH (OTOKATOA.

[TepeurcrienHble BhIIe 3aKOHOMEPHOCTH (hoTOdIPdekTa HE YyIanoCch OObSICHUTh
C MO3ULIMU BOJIHOBOM TEOPUU CBETA.

JlecTBUTEILHO, C TOYKM 3peHus 3Tor Teopur (HoTodh(PEeKT momKeH
HaOIoAaThCs MpU JIFOOOW YacToTe (JIJIMHE BOJIHBI) CBETA. JHEPTHUs, Mojydaemas
DIIGKTPOHOM OT TaJaomIeii CBETOBOWM BOJHBI, 3aBHUCHUT OT aMIUIUTYAbl BOJHBI.
CrnenoBaTenbHO, MPU OO0 JUTMHE BOJIHBI, €CIM CBET O0JagaeT MO0CTaTOYHOM
WHTCHCHUBHOCTHIO  (T. €. JOCTATOYHOW  aMIUTUTYJIOW), MOXHO  OXHJIaTh
OCBOOOXKJICHHSI DJIEKTPOHOB M3 METallla U «KpacHOM rpaHuiby (hoTodPdexra He
JNOJKHO ObITh. Jlanee, ¢ BOJHOBOW TOYKM 3pEHHUS, KHUHETHYECKas >SHEPrus
(OTORNIEKTPOHOB NOKHA Obla OBl 3aBUCETh OT MHTEHCHUBHOCTH CBETa, T. €. C
yBEJIMUEHUEM WHTEHCHUBHOCTH €My IiepenaBajiack Obl Oonbmias sHeprus. Ho
OTBITH 3TO HE MOATBEPKAAl0T. MOXKHO TakXke MOoKa3aTh, YTO C BOJHOBOM TOUKH



3penust GoTodh EKT He MOKET OBITh O€3bIHEPITMOHEH (UTO MPOTUBOPEUYUT OIIBITY ).

WNrtak: HM HaIWuue «KPACHOM TPAHWIB», HU 3aBUCHUMOCTH CKOPOCTH
AJIIGKTPOHOB ~ OT  BEJIMYMHBI CBETOBOTO TMOTOKA, HHU OE3BIHEPLUOHHOCTH
dboTorpdexta HEBO3ZMOKHO OOBSICHUTHL BOJHOBOW TEOpHEH CBeTa. DWHINTEHH,
ucnosb3ys Teoputo [lmanka o kBaHTax, npeioxui B 1905 r. HoBoe oObsicHEHHE
dotorpdexra. OH TPEANMOTOKUI, YTO CBET HE TOJBKO H3IydaeTcs, HO H
MOTJIONIAeTCS BEIIECTBOM OTACIBHBIMH TOPIUSAMU — (OTOHAMHM, KaXKIbIM U3
KOTOPBIX UMEET SHEPTHUIO, PABHYIO

e =hv, (1.7)

rie v —vactoTa ceera, h = 6,625-10* JIx-c — nocrosinHas Ilnanka.

[Ipu mamennn mydyka (GOTOHOB Ha TMOBEPXHOCTh MeETaIa IMPOUCXOIUT
coynapenre (oToHOB ¢ 3nekTpoHaMu. [Ipw 3ToM (POTOH OTHACT SIAEKTPOHY BCHO
CBOIO AHEPTUI0. Bo30YyKIEHHBIN 3JIEKTPOH, MOIYYUB OT (POTOHA IHEPTUIO, MOKET
BBIUTH U3 MeTaya. [IpuMeHUB 3aKOH COXpaHEHHUs PHEPTUU K ITOMY IIpOIIecCy,
OuiHITelH noxyuui hopmyny (1.3)

2
myv
hv=A+—,
2
rae A — paboTa BBIXOJIa JIGKTPOHA U3 MeTasia (pa3iuyHa y pa3HbIX METaJUIOB);
2
mv

——— — KHMHCTHYCCKAsA SHCPI'UA BBIPBAHHBIX 3JICKTPOHOB.

C TOuYKM 3peHus KBAaHTOBOM TEOpPUU
MOXXHO OOBSCHUTh BCE€ 3aKOHOMEPHOCTH
doTorpPexra. Tax, u3 bopmybl
OiinmreiiHa  (1.3) BHIHO, 4YTO JHEPrus
BBIPBAHHBIX YACTHUI[ — 3JEKTPOHOB 3aBHCHUT
OpsIMO  IPONOPLMOHAIBHO OT  YaCTOTHI
NaJarolero CBeTa, TO €CTb OT JHEPIrHH
(OTOHOB, U HE 3aBUCUT OT WHTECHCHUBHOCTHU
ceera. 3akoH CromeToBa: dYem OOJblle
CBETOBOM TIOTOK, TeM OOJbIlIE€ YHCIO
(OTOHOB B 3TOM NOTOKE M, CIIEA0BATEIbHO,
Oosbiie OyAeT BBIPBAHHBIX DJIEKTPOHOB, TO
€CTh BBIIIIE TOK HACBIIICHHUS.
be3biHepImoHHOCTh dbororddexra
OOBSACHSIETCSI TEM, 4YTO IMepeaada >SHEPruu
IpU CTOJKHOBEHUH (POTOHA C IJICKTPOHOM
POUCXOJIUT MPAKTUYECKH MTHOBEHHO.

SABnenue doroaddekra LIUPOKO
OPUMEHSETCS B TEXHUKE (3BYKOBOE KHHO,

Puc. 1.5. YcTpoiicTtBo
doTOSNEMEHTA M CXEMA €ro
BKMNIOYEHMUs B Lenb: A — aHog;
K — katog; B — npoapayHoe



aBToMarnka). Bce TtexHuueckue mnpuMeHeHus (ororddexkra OCHOBaHBI Ha
ucnons3oBanun  (porosnementoB. dDorosnement (puc. 1.5) cocrout wu3
CTEKJISTHHOTO CcOCy/aa — OaljloHa W JIByX AJIGKTPOJOB — KaToja u aHona. Karton
JIeNaeTcsl B BUJIE TOHKOIO CJI0SI METaJlla, KOTOPBIM IyTEM paCIbUICHUS] HAHOCUTCS
Ha MOJIOBUHY BHYTpEeHHEW dacTu OayuioHa. OT marepuana (OTOKAaToAa 3aBHCHUT, K
KaKMM 4YacTOTaM »3JEKTPOMAarHUTHOTO W3Iy4eHHsT OH OyJeT YyBCTBUTEIICH
(cmotpuTe Tad. 1.1).

[Ipu nmocratoyHO#l pa3HOCTH MOTEHIMAIOB MEXAY KAaTOJOM U aHOJOM BCE
AJIEKTPOHBI, BbUIETalONME ¢ (oToKaToAa, OyayT coOupatbcs Ha aHoje. B atom
cillyyae cuja TOKa B Mpubope OyleT CTporo mponopiuoHalibHa UHTEHCUBHOCTU
najampiiero Ha (OTOKATOJ H3ITy4YeHHUs, MpPUYEM CHUJIa TOKa OyJEeT MEHATbCS
MIHOBEHHO, «0e3 MHepuun». BakyymHble CypbMSIHO-1I€3UEBbIE (POTOIIEMEHTHI
npu pabouyem HanpspkeHuu 240 B o6magatoT MUHUMaIbHOW 4yBCTBUTEIBHOCTBIO
80 MKA/nM. AHOJ BBINOJHEH B BHUAE KoJsiblla WU ceTku. CylIecTBYIOT Kak
BAKYYMHbIE, TaK M Ta30HANOJHEHHbIE (POTO3JIEMEHTHl. B ra3oHamoJHEeHHBIX
(MHEPTHBIM Ta3oM ¢ AaBieHueM 10 102 MM pr. cT.) QoTod/IeMeHTax BeIUMYHHA
TOKAa OOJIbIIE 3a CYET MOHM3ALUUHM BBIOUTHIMU 3JIEKTPOHAMH HEUTPATBbHBIX
MOJIEKYJd ra3a. BHOBb 00pa3oBaHHbBIE AJIEKTPOHBI, ABUTAACh K aHOIY, B CBOIO
ouepeb  MPOU3ZBOAAT  IMOBTOPHYIO  HMOHM3ALMIO. YCHUJIEHHE TOKa B
ra30HaNOJHEHHOM (doTo37IEMEHTE MPOUCXOUT IPONOPLUHUOHATIBHO
OCBEILIEHHOCTH U HapylIaeTcst 0e3bIHEPUUOHHOCTh. O01acTh NIPUMEHEHHS TaKUX
($OTO37I€MEHTOB OTrpaHUYEHA.

Jisg ycuseHuss (OTOTOKOB 4YacTO TMOJIb3YIOTCS SIBJIIGHUEM, MOJTYYHBIIUM
Ha3BaHUE BTOPUYHOM 3JIEKTPOHHOM 3MHUCCHUHU. DTO SIBJIICHUE 3aKJIFOYAETCS B TOM,
4TO 3JIEKTPOHBI, O0JIaJaloNIMe JOCTaTOYHOM 3Hepruei, majnas Ha IOBEPXHOCTh
METajula, HE TOJIBKO CAMH OTPa)karoTCs OT 3TOM MOBEPXHOCTH, HO M BBI3BIBAIOT
DMHUCCHUIO HOBBIX JJIEKTPOHOB C JTOM IMOBEPXHOCTU. Y CHUJICHHBIA JJIEKTPOHHBIN
MOTOK HAampaBJIsIeTCsl HA AMUTTEP M IPOLIECC YMHOKEHHUSI MOBTOPSAETCS Ha BCEX
NOCIEAYIOUMX SMUTTepax. BenuunmHa BTOPUYHOM SMUCCHUU XapaKTEepPU3yeTCs
K03 PUIMeHTOM BTOPUYHON SMUcCMU O — OTHOIIEHHEM YHCIIa BTOPUYHBIX

51eKTpOoHOB N5 K unciry nepBudHbIX N, BEI3BIBAIOIMX SMUCCHUIO:

_n

o .
n;

(1.8)

B 3aBucuMocTH OT BelecTBa M SHEPTUH MAJAIOIINX YJIEKTPOHOB KO OHUIUCHT
BTOPHUYHON SMHCCHU G MOXET JIOCTUTATh JECATH M Ooiiee. SIBIeHHME BTOPHYHOM
OMUCCUU UCIONB3yeTcsl s ycwieHus ¢oroTtoka. Ha pwuc.1.6 mnpuBogutcs
cXeMaThdeckoe wu300pakeHre (OTOdJIEMEHTa C OJHOKPATHBIM BTOPHUYHBIM
yCUWJICHHEM. YCTPOHCTBO (OTOdIEMEHTa C  OJHOKPATHBIM YCHJICHUEM
aHAJIOTUYHO YCTPOMCTBY BaKyyMHOTO (DOTORJIEMEHTA.

CBETOYYBCTBUTEIIBHBIM CJIOM, HUTPAIOUIUNA POJb MEPBUYHOrO (POTOKATOAA,
HAHECEH Ha BHYTPEHHEH MOBEPXHOCTU CTEKJISHHOTO BaKyyMHOTO OallIOHYMKA U



IPUCOEANHEH K OTPULIATEIIBHOMY IOJIFOCY UCTOYHHUKA MOCTOSIHHOTO HAIPSIKEHUS.
Ha mnpoTMBONOIOKHOKW BHYTPEHHEW CTOpPOHE Oa/sloHAa HAHECEH TaKoM ke
CBETOUYBCTBUTEIbHBIN citoii D. OH SBIsSETCS BTOPBIM 3JIEKTPOJAOM-3MUTTEPOM.
Mexay KaToJgoM U SMHUTTEPOM PACIOJIOKEH TPETHH 3JIEKTPOJ — aHOM, NOTEHIIHAI
KOTOpPOTO BBINIE MOTEHIMANa SMUTTepa. POTOANEKTPOHBI, BHIOMTHIE CBETOBBIM
NOTOKOM ¢ Karona K, yCKOPSIFOTCSI SJEKTPUYECCKHM II0JIEM W 3HAYHMTENbHAs WX
9acTh, MpoJieTas 4epe3 aHoa A, TPeaCTaBISIONIHA COOOW CETKY, MPEeooieBast
BCTPEUHOE I10JIE MEXy aHOJOM M dMUTTEPOM, MONAAAaeT HA BTOPUYHBIA AIMUTTEP
D, momyuyuBIIMiI Ha3BaHWE AWHONA. BBIOWTHIE W3 HETO DICKTPOHBI MEHBIIUX
CKOpPOCTEMW, YeM MEPBUYHBIE, COOMPAIOTCS aHOJIOM.

Eciu ko3¢ ¢uuueHT BTOPUYHON 3MHCCHUU DJIEKTPOHOB OOJIBIIE €IUHUIIBI, TO
ClJla TOKa B LENu aHoda Oyner Oousbllie CHUJIBI NMEPBHUYHOTO TOKAa C KaToja,
BBI3BAHHOI'O JIEHCTBUEM OCBEILICHHUS.

Oco0eHHO BBICOKOE YCHIIEHHE JTaeT MPUOOP C MHOTOKPATHBIM YCUJIEHHUEM TOKa
32 CYET BTOPHYHOM 3JIEKTPOHHON smuccuu, u3zo0pereHHbIl A.A. KyOeukum u
MOJYYUBIIHKN Ha3BaHUE (POTOINEKTPOHHOTO yMHOKUTENS (DPIY) (puc. 1.7).

Puc. 1.6. Cxema porosnemenTa ¢ ycuiaeHueMm QoToToka:
K — karon; /I — nuHoa; A — aHoj; @ — CBETOBOM ITOTOK

cDOTOE)J'ICKTpOHHI:»IE: YMHOXHUTCIIU IIPUMCHAIOTCA, TIJIaBHBIM 06p3.30M, JJIs1
HN3MCPCHUA MaJIbIX CBCTOBBIX ITIOTOKOB (aCTPOHOMI/ISI 141 OIITHYCCKAas
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K 95
31 33
D

CIIEKTPOMETpHUS) M JUIsl PETUCTPAIlMU KPAaTKOBPEMEHHBIX CJIa0bIX CBETOBBIX
BCIIBIIIEK (siAepHast PU3MKa U TEXHUKA).

JIro0oe n300pakeHUEe MOXKHO pacCMaTpuBaTh KaK MHOTOKAHAJIBHYIO CHUCTEMY
nepegayd  MHQOpMaAlMM, TPUYEM YHUCIO KAHAJIOB  BBIPAXAETCS  YUCIOM
pasperniaemMbIX JIEMEHTOB iepeiaBaeMoro n3oopaxkenus. s aToro ucnonaszyercs
Habop 10° + 10° mapasnenbHBIX MHKPOKAHAJIOB, KaXIbIM U3 KOTOPBIX paboTaer
HE3aBUCHUMO, KaK OTACIbHBIA KAHAJIBHBIN AJIEKTPOHHBIN YMHOXHUTEb.

Puc. 1.7. Dnexrpuueckas cxema (GOTOINEKTPOHHOIO YMHOKUTEIIS:
@ — ceroBolt moTok; K — gotokaron; J1, 32, I3 — TUHOBI;
A —anop; D — nenurtenb HanpsHKeHUs

KananbHbIE YMHOXKHTEIb — 3TO TPyOKa ¢ ITTMHHOM, MPEBBIIIAIONIEH TUaMeTp B
JECATKH pa3 (OTHOIICHHWE JIMHBI K nuameTpy — 50). TpyOka nuMeer mpoBoasime
CTEHKHU, Onarojaps 4yemy MPWIOKEHHAs MEXIy TOPIaMH Pa3HOCTh MOTEHIIMAJIOB
Pa3HOCHUTCS TOKOM IIO0 BCEH ee JuHe. BHyTpum KaHama — BakyyM. BropuuHo-
AIIEKTPOHHBIM SMUTTEPOM CIIYKUT BHYTPEHHSISI IOBEPXHOCTh KaHana. [IpogonsHoe
JIEKTPUUECKOE TMOJi€ BHYTPH KaHajga COOOIIAeT »dJIEKTPOHY CKOPOCTh B
HaIpPaBJICHUHU K aHOJHOMY KOHITY TPYOKH. DJIEKTPOH yAapsieTCsl O CTEHKY paHblIIIe,
YeM BBUICTUT Yepe3 aHOJHOE TOPIEBOE OTBEpCTHE. BBIOUTHIE NOpH 3TOM
BTOPUYHBIC JICKTPOHBI TAKXKE JIBUTAIOTCS B CTOPOHY aHOJA M B CBOIO O4Yepeib
coyaapstoTcs co CTEHKOMN U TaK nanee.
B kauecTBe MOKpBITUS MCHOJB3YETCA IUIEHKA METAJUIMYECKOro CBHHIA JHOO0
BaHaaueBo-pocharHoro  creknma.  KoadduimeHt — ycuneHuss — JIOCTHUTAET

e+



108 + 10°, auamerp kanana — 1 MM, aiuHa — 50 MM, HanpsbkeHne — okoino 2 kB. Ipu
CTOJIb OOJIBILIOM YCWJIEHHH €CTh OMACHOCTh MOHHOM OOpaTHOU CBSA3M: MONAaJaHHE
MOHOB HA BXOJ  BbI3bIBA€T MOBTOPHBIM  JJIEKTPOHHBIM  curHan.  J{is
npenoTBpanieHus 3Toro 3d@dexra KaHAIBHBIM 3JICKTPOHHBIM YMHOXKHUTEISM
OpUAAIOT  U30THYTYI0 (opmy (cmupans). bonbliuMu  npeumyiiecTBaMu
YMHOXXHUTEJIEH SIPKOCTH C MHUKPOKAHAJIBHBIMU IUIACTUHKAMU SBJSIOTCS: 1) uX
KOMITaKTHOCTb M JIETKasi CTHIKOBKA C OOBIYHOM (poToanmaparypoii; 2) yckopstoiiee
HaIpsHKEHUE CPaBHUTEIBHO HEBEJIMKO, CXeMa IMUTaHUs MpPeNeNbHO MpOoCcTa, HE
TpeOyeT MarHuTHOTO TMOJs U TMOAQPOKYCHPOBOK; 3) MPOCTPAHCTBEHHOE
paspelieHne OIpeNeNseTcsl TOJbKO TeOMETpueld Habopa MHKPOKAaHAaJIOB, HE
3aBUCUT HU OT HANpPSDIKEHUSA, HU OT YCHJIEHUSA; 4) OHM HUCKIIOYAIOT JIOKAJbHBIE
nepecBeTku W ociemwieHne Habmomarens. MKII  oTinuyaroTcs  BBICOKOM
MEXaHUYECKON MPOYHOCTHIO U HE O0SATCA KOHTAKTa ¢ aTMOC(EPHBIM BO3IyXOM, UX
MOHO MIEPEHOCUTH U3 MpUdopa B Mpuodop.

Bo3MoOXHOCTM Hamiero 3peHusi paccMaTpUBAeT CHCTEMa TEIUIOBUICHUS.
TemoBuaeHNEe NO3BOJSET IOJy4aTh BHUAMMOE H300paK€HHE IO TEIIOBOMY
(uH(pakpacHOMY) COOCTBEHHOMY WJIM OTPaKEHHOMY H3JIy4EHHIO, K KOTOPOMY HE
yyBCTBUTEJEH Haiml rna3. [Ipubop, dyBcTBUTENBHBIA K (POTOHAM, HCIYyCKAEMbBIM
OpU TEIUIOBOM M3IY4YEHUH, Ha3bIBaeTCs MNpUOOPOM «HOYHOTO BUACHUS.
OnThueckue CHUrHaJbl MPeoOpasyloTcs B INEKTPUUYECKUE, KOTOpPbIE 3aTeM
YCUJIMBAIOTCS. U BOCIPOU3BOJATCS B BHUJE HM300pa)KEHUS HAa BUICOKOHTPOIHHOM
YCTPOMCTBE.

B 70-x rogmax ObuM coO37aHbl NPUHLMIHAIBHO HOBBIE, OOJEe MpPOCThIE
YCTPOMCTBA, B KOTOPBIX TEIUIOBOE H300paxkeHue, Oe3 mpeoOpa3oBaHUsl B
ANEKTPUYECKUE CHUTHAJBI, MPOEHUPYETCS Ha SKPaH, MOKPBITHI TOHKHUM CJIOEM
BEILECTBA, HM3MEHSIONIET0 CBOM ONTHYECKHE XapaKTEPUCTUKU (KOdPPUUIMEHT
OTpaXEHUS WIM TMPOMYCKaHUs, WHTEHCUBHOCTh WJIM LBET CBEYEHHMs) IOA
BO3JICHCTBUEM TEIIOBOrO u3iayudeHus. Ha skpane MoxHO HaOIrOAaTh BUIUMBIC
uzobpaxkenuss u  ¢otorpadupoBaTh UX. B KadecTBe  TemmepaTypHO-
YyBCTBUTEJIbHBIX BEIIECTB MCIOIb3YIOTCS KMJIKHE KPHUCTAJUIbI, KPUCTAJUINYECKUE
JIOMUHO(OPBI, TOTYTIPOBOJHUKOBBIE IIJICHKH, TOHKHE MAarHUTHBIE [IJICHKH.

CucreMbl TEIJIOBUJEHUS NPUMEHSIOTCS JUIsi 0030pa MECTHOCTH, OXpaHbl
OKpy’)Xarolle cpeapl, OOHapyXEHHs JIECHBIX IOXKapoB, KOHTPOJIA KauecTBa
npoaykiuu. [IpenMyIiecTBOM CUCTEM TEMJIOBHIEHUS SBISETCS MX CHOCOOHOCTh
paboTtath B J1t000€ BpeMs CYTOK U B HEOJArOMPUSATHBIX MOTOAHBIX YCIOBUSX.

2. METOJ NBMEPEHUA

Jlns mpoBeneHust J1abopaTopHOU paboThl Hcrnosb3dyercs yctaHoBka DITK-10
(puc. 2.1). YcranoBKa 0O3BOJISIET UCCIIEA0BATh BOJIbTAMIIEPHBIE XaPAKTEPUCTUKH B
IIMPOKOM  HHTEpPBAJe  OCBELICHHOCTEW. llpemensl w3MepeHHMss  aHOOHOTO
HampspkeHus: B npssmoM pexume 0 + 5 B, B obpatnom — 0 + 2,5 B. ITlpenenst
u3mepenus gororoka ot 0 10 9,99 MKA.



VYcTaHOBKa  COCTOMT U3  O0OBEKTa  MCCIENOBaHUSA M yCTpPOWCTBa
WU3MEPUTEIILHOTO, BBITOJIHEHHBIX B BHJIE KOHCTPYKTHBHO 3aKOHUYEHHBIX W3JIEIUH,
yCTaHABIMBA€MbIX Ha JA0OPaTOPHOM CTOJIE U COEAMHEHHBIX MEXIy CoOoM
KabeneM.

OO0nbekTa uccneqoBaHusl KOHCTPYKTHUBHO BBITIOJIHEH B BUJIE€ COOPHOTO KOpIyca,
B KOTOPOM YCTAaHOBJIEHBI OCBETHTENb (PTyTHas JaMIia) C UCTOYHUKOM IUTAHUS,
050K MHTEP(HEPEHIIMOHHBIX CBETOPUIBTPOB 1-4 W yCTpoWicTBa PETyIUPOBKU
ocBemieHHOCcTU.  [lomoxkenune «0» Onoka  CBETO(QUIBTPOB  COOTBETCTBYET
IOJIOKEHUIO CBeTa 0e3 CBETOPMIBTPOB M MOXKET MPUMEHSTHCS Uil CHATHUS
VMHTErPAJIBHBIX BOJIBTAMIIEPHBIX U JIFOKCAMIIEPHBIX XAPAKTEPUCTHUK, a IOJIOKEHUE
«5» — mepeKpsIBacT JaMIly M HCIOJb3YETCs I YCTaHOBKM HyJs. K xopmycy c
NOMOUIbIO KPOHIITENWHA NMPUKPEIUIEH YCUIUTEh (POTOTOKA, HA BEPXHIOIO KPBIIIKY
KOTOPOT'O YCTaHABJIMBAIOTCSI CMEHHBIE (POTONPUEMHUKHU ¢ PoTodnemeHTamu O-8 u
®-25. Ilpu yctaHOBKE (POTONPUEMHUKOB HUX MPUEMHOE OKHO COBMEILIAIOT C
BBIXOJITHBIM OKHOM OCBETUTENS ¥ 3aKPBIBAIOT IPY MOMOILHU OJICHIBI.

Ha nmnepenneii mnaHenu oOBEKTa MCCIENOBAaHUA HAXOJOUTCS  CETEBOM
BBIKJIOUATEIh C MHAMKATOPOM BKJIIOUEHUsA ceTH. Ha 3agHeil maHenum oObekTa
VCCJIEIOBAHMSI PACIIONOKEHBI KJIeMMa 3a3eMJICHUs, JEpKaTeau MpeloXpaHnuTene
U ceTeBOM IHYp ¢ BWIKOM. Ha OOKOBON CTEHKE pacroIOKEHO BBIXOJHOE OKHO
OCBETUTENII U YCTPOMCTBA JII CMEHbl MHTEPPEPEHIIMOHHBIX CBETO(PHIBTPOB
PEryJMpoBKU OCBEIIEHHOCTH. Ha OOKOBBIX MOBEPXHOCTAX YCHUIUTENA (POTOTOKA
PacroJIOKEHbl COCAMHUTENbHBIN HIHYP C Pa3beMOM IS MOJAKIIOUEHUS 0OBEKTa

WCCJIEIOBAHUS K YCTPONUCTBY U3MEPUTEIILHOMY U PETYJISTOPHI OallaHca yCUIIUTENS
['PYBO u TOYHO.



Puc. 2.1. Ycranoska ®I1K-10

YCTpOHWCTBO ~ WM3MEPUTENIBHOE  BBIIOJHEHO B BHJE  KOHCTPYKTHMBHO
3aKOHYEHHOI'0 u3Jenus. B HeM mnpumeHeHa OJHOKpUCTanbHas MUKpo-OBM c
COOTBETCTBYIOIIMMH  JIONOJHUTEIbHBIMU  YCTPOMCTBAMH,  MO3BOJIAIOIIMMH
IPOU3BOAUTH HM3MEPEHHUS TOKa (POTO3JIEMEHTa, YCTAHOBICHHOTO B OOBEKTE
UCCJIEIOBAHMS, YCTAHABIMBATh M M3MEPATh IMUTAIOIIEE HAINpSHKEHUE Ha
doTorneMenTe, a TaKKe OCYIIECTBIATh (PYHKIMU YHpPaBICHUS YCTaHOBKOM
(ycTaHOBKa pEXHUMOB MPSMOr0 WIM OOpPAaTHOTO M3MepeHus u T.1.). B cocras
YCTPOMCTBA U3MEPUTEIBHOIO BXOIAT TAK)KE HCTOYHUKH €TI0 IIUTAHMSL.

Ha nepenHeill maHenu ycTpoicTBa M3MEPUTENBHOIO PA3MEIIEHBI CIEIYIOLINE
opranbl ymnpaBieHuss W uHAuKanuu: KHomka [IPAMAS-OBPATHASA ¢
COOTBETCTBYIOIIMMH UHAUKATOPAMH — IIPEIHA3HAYECHA JJI BKJIFOUEHHUS IPSIMOTO U
O0OpaTHOTO PeXUMOB M3MEPEHMsI; KHONKU «+», «-» U1 CBPOC — npenHa3HaueHbl
JUISlL PEryJIMPOBKM HaIpspDKeHUsT Ha (OTO3JIEMEHTE M ero cOpoca B HOJb;
UHAUKATOpbl B M MKA — mpegHa3HayeHbl [ MHAWKAUWKA 3HAYEHUWA BEJIMYUH
HanpspKeHus Ha (poTolsieMeHTe U (POTOTOKa B Mpoliecce padoThI.

Ha 3agnen nanenm ycTponcTBa U3MEPUTEIBHOIO PACIIONOKEHBI BBIKIIFOYATED
CETb, «xnemma 3a3eMiieHUs, Jep)KaTelu MNpeAoXpaHuTesed  (3aKpbIThI
NPEIOXPAHUTENBHON CKOOOM), CEeTEeBOM MIHYp C BWIKOM U pa3beM s
MOJKIIOYEHUS] 00BEKTa UCCIEAOBAHMUS.

Y CTpOoiCTBO M3MEPUTENBHOE TP MOMOIIM CETEBOrO IIHYpa MOJKIIOYAETCS K
cetu 220 B, 50 I'm1.

3. BBIIIOJIHEHUE PABOTbI

3.1. BxmtouuThs NpuOOpHI B CETH.

3.2.  YCTaHOBHUTH B MOJIOKEHHE «5» OJOK CBETO(WIBTPOB M PETYIATOPAMU
OajlaHca yCUJIUTENs «rpy00» M «TOYHO» OTPEryJupoBaTh MOKAa3aHUS
BOJIbTMETPA U MUKPOAMIIEpPMETpa J10 HYJIS.

3.3. /[laTb 1amme ocBeTUTeJIsI IPOrpeThesi B TeueHue 15 MuHyT.

3.4. VYcranoButh cBeTomibTp 1 (A =407 HM).

3.5. CHATHP BOJBTAMIEPHYIO  XapaKTEPUCTHUKy TPH  MaKCUMAaJbHOMN
OCBEIIEHHOCTU (KpaliHee MOJIOKEHHUE KOJIbLIAa YCTPOMCTBA PEryIMPOBKU
OCBEIIEHHOCTU MpPH €ro MOBOPOTE MO YacCOBOW CTPENIKE) ISl MPSIMOTrO
HanpsHKeHUs, TaHHbIE 3aHeCTy B Tad. 3.1.

Tabnuya 3.1

uB| 0 | 05|10 15 20| 25| 30 | 35| 40 | 45 | 50

I, MKA




3.6. HaxaTb KHOIKY «COpOC» M YCTaHOBUTH 0OpAaTHOE HANPSIKCHUE.

3.7.  YMEHBIIUTH TOK J0 HYJIS U ONIPEICITUTh 3alMUPAIOIee HAMPSKEHUE.

3.8.  CHaATh BONMBTAMIIEPHYIO XapaKTEPUCTUKY MPU MAKCUMAITLHON OCBEIICHHOCTH
7Tt 0OPATHOTO HAIIPSHKCHKS, TAHHBIC 3aHEeCTH B Ta0I. 3.2.

Tabnuya 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. IIponenats myHKTHI 3.5-3.8 1151 MUHUMAJILHOM OCBEIIEHHOCTH (KpaiiHee
MOJIOKEHUE KOJIbIIAa YCTPOMCTBA PETYJIUPOBKH OCBEIICHHOCTH TPHU €ro
MOBOPOTE MPOTUB YaCOBOU CTPEJIKH).

3.10. IToctpouth rpaduku 3aBucumoctu |=f(U) nmns makcumanbHoO#i U
MHUHUMAaJbHON OCBEIIEHHOCTEW Ha MUJUIMMETPOBOM Oymare.

3.11. YcranoBUTH CBETOGUILTD 4.

3.12. Tlponenatp mnyHkTel 3.5-3.7 m 3.9-3.10 gna cBeropunbTpa 4
(A =578 um).

3.13. Cpasnuts aiist cBetodmibTpoB 1 u 4 Toku Hackienus npu U =5 B,

3.14. OmpenenuTh KUHETHYECKYI0 dHepruro  ¢GoTodjeKkTpoHa s |
ceetopunsTpa 1o ¢gopmyne | =€U, rme e — 3apsam dIeKkTpoHa,
U — 3anuparoiiiee HanpsHKeHHE.

3.15. Ompenenuth MaKCUMAJbHYIO CKOPOCTh  (POTOdJEKTpoHA 1isi 1

/2eU
ceeTopunbTpa mo Gopmyse Vmax = m o TRe M — Macca IEKTPOHA.
3.16. Ompenenute paboTy BbIXOJAa (HOTOIIEKTPOHA U3 MeTauia s |

h
cBeropuabTpa Mo popmyne A :Tc—eU , Tne h — mocrosiHHas [lnanka,

C - CKOpOCTb CBETA B BaKyyMe, A — JIJIMHA BOJIHBHI.

A

3.17. Ompenenutsb KpacHyto rpanuily Gotodddekra mo hopmyne VO = h-

Mpumeyanus:

1. JImuHBl BOJIH MponyCcKaHus UHTep(epeHINOHHBIX cBeTOPMIbTPoB: 407 HM
(1), 435 am (2), 546 um (3), 578 um (4). B ckoOkax yka3aHbl HOMeEpa
CBETODUIBTPOB, YKa3aHHBIC HA YCTAHOBKE.

2. 3HaK «MUHYC» MPU 0OPATHOM PEKUME U3MEPECHUS HE UHIUIIUPYETCS.

3. Pexxum paboThl yCTaHOBKHM TPEPBIBUCTBIA — depe3 Kaxkaple 45 MUHYT
paboThl Aenaercs nepepbiB Ha 15-20 MUHYT.




4. KOHTPOJIBHBIE BOITPOCHI

1. Kakoit poroadpdekt HazpiBaeTcss BHEMIHUM? OCHOBHBIE 3aKOHBI BHEUTHETO
dbotoaddexra.

2. O0bscHUTD 3aKOHBI (hOTOA((PEKTa C TOUKH 3PEHHUS KBAHTOBOM TEOPHH.

3. MoxxHo 1 OOBSACHUTH (POTOIPPEKT C TOUKH 3peHHUs KIACCHUECKOH
ANEKTPOAUHAMUKU ?

4. Ha3Bath THUIIBI POTOIIEMEHTOB.

5. latb ompeneneHUs: CBETOBOTO TMOTOKA, OCBEHICHHOCTH, CHJIBI CBETa.
CdhopmynrpoBaTh 3aKOHBI OCBEIIEHHOCTH.

6. Uro Takoe BTOpWYHAs  dJeKTpoHHas  smuccusa?  KoHCTpykius
(OTORIEKTPOHHBIX YMHOXKHUTEIIEH.

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun oneHku:

— OreHKa «5» CTaBUTHCS, €CIU YUAITUHCS BBITOJIHICT padOTy B MOJTHOM 00BEME C
COOJIOJICHNEM HEOOXOIMMON TOCIE0OBATEIbHOCTH TPOBEJCHUS OMBITOB U
U3MEPEHUN;,  CaMOCTOSTCIBPHOM  pallMOHAIBHO  MOHTHPYET  HEOOXOIHUMBIC
00OpyI0BaHUE; BCE OMBITHI MMPOBOJNUT B YCIOBUAX M PEKUMAX, 00CCTICUNBAIOITIX
TIOJTyYCHHUE TIPABUIIBHBIX PE3YJIBTATOB U BHIBOJIOB; COOTIOAACT TPeOOBAHUS ITPABUIT
0e30macHOCTH TpyAa; B OTYETE MPABUIILHO M aKKypPaTHO BBHITIOJNHSET BCE 3aITUCH,
TAONHIBI, PUCYHKH, YEPTEKH, TpadUKH, BBIUYUCICHUS; IMPABUIBHO BBITIOIHSET
aHaJIN3 TTOTPENTHOCTEH.

— OmneHka «4» CTaBUTCS, €CIU BBIMOJHEHBI TPEOOBAHUS K OLICHKU «5», HO ObLIH
JOMYIICHBI JBa-TPU HemodeTa, He Oojiee OaHON HerpyOol OMMOKHM W OJHOTO
HeJI04eTa.

— Ormenka «3» cTaBUTCA, eciii paboTa BBINOJHEHA HE IOJHOCTBIO, HO O0BEM
BBITIOJIHEHHON YacTW TaKOB, MO3BOJIIET TMOJYYUTh MPABWIbHBIE PE3YyJIbTaThl U
BBIBOJIBL: €CJTH B XOJI€ TIPOBEICHUS OTBITA U U3MEPEHHM ObLTH JOMYIIEHBI OITHOKH.
— OmeHka «2» CTaBHTCS, €COM padoTa BBINOJHEHAa HE ITOJHOCTBIO M 00BEM
BBITIOJTHEHHON 4YacTH paboT HE IO3BOJIAT CHACHaTh MPABUIBHBIX BBIBOJIOB: €CIIH,
OTIBITHI, U3MEPCHHMS, BEIYUCIICHUS, HAOIOICHUS TPOU3BOMINCH HETIPABHIILHO.

Tema 6.2. ®u3zuka aToMa M1 AaTOMHOTO siApa

YcrHblii onpoc (YO)



1.B yem 3akirodaercs sBICHUE paAHMOAKTUBHOCTH?

. KakoBa npupoja paaioakTUBHOTO U3ITyYEHUS?

. Hanmummre 3axk0H pagnoakTUBHOTO pacnaja.

. UTo Ha3bIBAIOT NEPUOIOM MOJTypacnana?

. KakoBsl ycTpoiicTBO 1 AeiicTBue kamepbl Bunbcona u cuerurka I'eiirepa?
. Pacckaxxute o Mmozenu siapa no MiBanenko - ['eitzenOepry.

. UTO Ha3bIBaIOT MacCOBBIM YUCIOM?

. Kak onpenenstor neext Macchl U SHEPTUIO CBA3M siipa?

. Uro Takoe saepHas peakuus?

10. YTo NOHMMAIOT MOJ UCKYCCTBEHHOM PAJIMOAKTUBHOCTHIO?

11. Kakyto siaepHy10 peakinio Ha3bIBalOT [IEMTHON?

12. JlaliTe MOHATHE KPUTUYECKOWU MACCHI.

13. Pacckaxure 0 MOJYyYEHUN U IPUMEHEHUH PAIMOAKTUBHBIX U30TOIOB.
14. Pacckaxute O MEepCIEeKTUBAX PA3BUTHSA ATOMHOW SHEPTETUKHU.

15. Kakoe O6mosiornueckoe BO3/I€CTBUE OKA3bIBAIOT PAAHMOAKTUBHBIE U3TyYEHUS
Ha KUBOW OpraHu3m?

16. Kakne yacTuiibl Ha3bIBAIOT JIEMEHTAPHBIMU ?

O 00 1 O\ L & W IN

Kontpomupyemsie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oueHku:

OtMmeTka «5»

MIOJTHO PACKPBITO COJICPKaHUE MaTepuasa

YETKO U MPABWIHHO JIaHbl ONIPEACIICHUS U PACKPBITO COJEpKaHUE MOHATUM, BEPHO
WCIIOJIb30BaHbl HAYYHbIE TEPMUHBI

JUISL TOKa3aTeIbCTBA UCTIOJIb30BaHbl PA3IMYHbBIC YMEHUS, BBIBOJIBI U3 HAOIIOACHUH,
OITHITOB

OTBET CAMOCTOSTEIIbHBIN, NCIIOJB30BaHbl paHee MPHUOOPETEHHBIC 3HAHUS.

OtmMmeTKka «4»

PACKPBITO OCHOBHOE COJIEpKaHUE MAaTEpHAIIA

B OCHOBHOM IIPABUJIBHO JIAHBI ONPEAEIICHUS OHATUN U UCIIOJIb30BAHBI HAYYHBIE
TEPMUHBI.

OTBET CAMOCTOSITCIbHBIN

OIIPEICIICHUS TTIOHATUN HEMOJHBIE, JOIMYIIECHB HE3HAYUTEIIbHbIC HAPYILICHUS
MOCJIEI0BATEILHOCTH U3JIOKEHHUS, HEOOIBIITNE HETOYHOCTH TIPU UCIIOJIH30BAHUHT
Hay4YHBIX TEPMUHOB WJIK B BBIBOJAX M O00OIICHUSIX

MPAaBWIbHBIE U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapaKkTepa (Mo3uLUs
TTOHUMAIOIITU )

OrmeTka «3»
YCBOGHO OCHOBHOE COJIepKaHMe YUeOHOIr0o MaTepraia, HO U3JI0KEHO
dbparMeHTapHoO, He BCera Mociae0BaTeIbHO



onpeiesIeHHs] MOHATUN HETOCTATOYHO YETKUE

HE UCIOJIb30BaHbl B KAYECTBE JI0KA3aTEIbCTBA BHIBOABI U 0000IIECHUS U3
HAOJIOACHUM, TOMYIIIEHbI OITMOKHU MPHU UX U3JI0KEHUU

JOMYIIEHBI OITMOKU M HETOYHOCTH B UCTOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OTpeJieIeHUE TTOHATUN

MPAaBWIbHBIC U YETKUE OTBETHI HA BOMPOCHI HABOSIIETO U KOHKPETUZUPYIOIIETO
xapakrtepa (MO3UIUsT KPUTHK)

OtMmeTka «2»

OCHOBHOE COJIepKaHUE YU4eOHOro MaTepraja He pacKphITO

HE JaHbl OTBETHI Ha BOIIPOCHI HABOSIIETO M KOHKPETH3UPYIOIIETO XapaKkTepa
JOMYIIEHBI TPYOBIC OIMTMOKY B ONPEICICHUH TTOHITHH, PY UCTIOJIH30BaHUHT
TEPMHHOJIOTHH.

TectupoBanmue (T)

1. Kak Ha3pIBaeTCsI MUHUMAaJIbHAS TOPIKS SHEPTUU, KOTOPAs U3ITYUYaETCs WIH
IOTJIOIIAETCS TEIOM?

a) aToM

0) KBaHT

B) KOpITyCKYyJia

r) aup

1) KBapK

2. Kto oTkpsu1 hoToanexkrpuyeckuid 3¢dext ob1 B 1887 roay (...)? Kto B 1888—
1890 rogax skcrepuMeHTaIbHO UcceaoBal GoTornekTpuueckuid 3pdexr (...)?
KTo BBIMONMHUI HanboJiee NojiHOe uccieaoBanue sieiaenus gororddekra (...) B
1900 r.?

a) I'. I'eput; A. Croneros; M. [1nank

0) A. Ditamreiin; I'. I'epir; A. CtoneroB

B) I'. T'epu; A. Crosneros; ®. Jlenapg

r) A. Ounmrelin; A. Croneros; @. Jlenapa

1) A. Croneros; I'. I'epir; A. DUHIITEHH

3. U3 yero cocTout siapo aroma?

a) IPOTOHOB

0) 2JIEKTPOHOB U HEUTPOHOB

B) HEHTPOHOB U IPOTOHOB

I') Y-KBaHTOB

1) SJIEKTPOHOB, HEUTPOHOB U MTPOTOHOB

4. Kako#l U3 JaHHBIX BEJIMYMH IPONOPLMOHAIbHA YHEPTHS KBaHTa?
a) JJIMHE BOJIHBI.
0) yacToTe KoJeOaHuH.



B) BpEMEHU U3JTyYCHUS.
T') 2JEKTPUUECKOMY 3apsay sapa.
1) CKOpocTH (hOTOHA.

5.5IBneHne UCITyCKaHusl AEKTPOHOB BEIIECTBOM MOJI IECTBUEM
AJIEKTPOMATrHUTHBIX U3JTyYCHU Ha3bIBACTCS:

a) JEKTPOJIN3.

0) potocunres.

B) hotord ekt

I') SIEKTPU3aLIUSL.

1) yaapHasi HOHU3AIus.

€) peKOMOUHaITHSI.

6.1Ipennoxun SaepHyr0 MOAEIb CTPOCHUS aTOMA:
a) JI. Tomrcon.

0) 2. Pesepdopa

B) A. bekkepens.

r) B. I'eitzenOepr.

1) H. bop

7.0npenenure, B KaKUX U3 MEPEUUCICHHBIX HUKE COCTOSIHUM BEIIECTBO MOKET
HCITyCKaTh JTMHEHYATHIN CIIEKTP U3TyUeHUSs ?

1. TBEpOE COCTOSIHUE MPU BBICOKOW TeMIIEpaType

2. )KHUJIKOE€ COCTOSIHUE TIPU BBICOKOM TeMIlepaType

3. ra3000pa3HOe COCTOSIHUE TTPH BBICOKOW TEMIIepaType

4. ra3000pa3HOE COCTOSIHME MPU HU3KOM TeMIeparype

a) ToJbKO 1.

0) ToIBKO 2.

B) TOJIBKO 3.

I') TOJIBKO 4.

n) B cocrosnusx 1 u 2.
€) B COCTOSIHUSAX 3 U 4.
) B JIIOOOM COCTOSIHHH.

8. Uto Takoe a-usinydeHue?
a) DJIEeKTPOMArHUTHBIEC BOJIHBI
0) [ToTox HEHTPOHOB

B) [loTok nmpoTOoHOB

r) [loTok simep aToMOB renus
1) HET MPaBUIILHOTO OTBETA

9. Yto onpenensieT aTOMHBIA HOMED dJieMeHTa Z?
a) CKOJIBKO B sIIp€ HAXOJUTCS JIEKTPOHOB
0) CKOJIBKO B /Ipe HAXOAUTCSI HEUTPOHOB



B) CKOJIBKO B SIJIPE HAXOJUTCSI TaMMa-KBaHTOB
') CKOJIBKO B SIIpE€ HAXOAUTCS IMPOTOHOB
1) 3aTPYAHAIOCH OTBETUTH

10. Yto Takoe nepuoj noiypacnaaa T-paauoakTUBHBIX siiep?

a) BpeMs, B TEUCHHE KOTOPOIrO YHUCIIO PAJMOAKTUBHBIX sAJIep B 00paslie
yMmenbaercs B 10 pa3

0) BpeMs, B T€YEHUE KOTOPOTO YKCIIO PaIMOAKTUBHBIX siIep B 00pasiie
yMeHbIIaeTcs B 2 pasza

B) BPEMSI, 110 HCTEUCHHH KOTOPOTO B PAJHOAKTHBHOM 0OPasIe OCTAHETCS \2
PaIMOAKTUBHBIX sIIEP

I') BpeMsi, B TEUEHUE KOTOPOTO YKCIIO PaIMOAKTUBHBIX siiep B 00pasiie
yMeHblIaetcs B 50 pa3

1) 3aTPYAHSAIOCH OTBETUTH

11.13 atomMHOTO siipa B pe3yJIbTaTe€ CAMOIPOU3BOJILHOTO MPEBPALLICHUS BBUIETEIIO
AP0 aToMa Teliksl. ITO OTHOCUTCSA K CIEAYIOIEMY BUY PAIUOAKTUBHOIO
pacriaza:

a) anb(da-pacna.

0) Oera-pacma.

B) raMMa-HU3JIy4YCHHUE.

I') IPOTOHHBIN pacmay

1) IBYXIIPOTOHHBIN pacrajy

12.Koa¢dpumueHT mponopiruoHaTbHOCTH MEXK Ty SHEPTHEH KBaHTa U YaCTOTOM
KoJIeOaHUM Ha3bIBACTCS:

a) noctossHHasi bonbimana.

0) nocrosinHas PunGepra.

B) MTOCTOSIHHAsT ABOTaapo

r) noctostHHast Papajes.

n) nocrosiHas [1nanka

13. YUto Takoe KkpuTHUECKasi Macca BemecTa’?

a) HaMMEHbIIIAasi Macca JETSIErocs BEIeCTBa, MPU KOTOPOH yKEe MOXKET
MPOTEKAThH LIEMHAA SICPHAS] PEAKILIUS ISJICHUS

0) Macca Jensmerocs: BEIecTBa, paBHasi MOJIIPHON Macce 3TOT0 BEIIeCTBa
B) Macca JIEJISIIErocs BEeleCTBa, MOJTHOCThIO 3alOJIHSIONIAs] aKTUBHYIO 30HY
peakTopa

') Macca JeJSIIIerocs BEIecTBa, paBHas 235 Kr

1) 3aTPyAHSIOCH OTBETUTD

14. Yto u3 HUKE MEPEUNUCICHHOTO MOXKET OBITh 3aMEIJTUTEIIIMU HEHTPOHOB B
AICPHOM peakTope?

a) TspKenas Boja WM rpadut

0) 0op win KaagMui



B) JKEJIe30 WU HUKEIIh
r) OETOH WUJIU MTECOK
1) 3aTPYAHAIOCH OTBETUTH

15. Uccnemyembrii oOpasert, coaeprkamuii N paJioaKTUBHEIX SAep, CHadalia
oxnaxaatot 10 —40 °C, a 3aTeM noMenaroT B MarHuTHoe noJie. U3sMeHuTcs iu npu
ATOM KOJIMYECTBO PATUOAKTUBHBIX SIIEP, KOTOPBIC PACIAIUCh 32 BPEMS, PAaBHOE
JIBYM TIepHOJiaM ToJrypacnaaa?

a) U3MEHUTCS HE3HAUYUTEIHHO

0) U3MEHUTCS TOJIBKO MIPH OXJIAXKICHUU 00pasiia

B) UBMEHUTCS TOJBKO IIPU BHECEHUU B MarHUTHOE T0JIE

I') I3MEHUTCS, €CJIM 00pa3el] CHavaja OXJIauTh, & 3aT€M BHECTH B MAarHUTHOE
noJie

1) HE UBMEHUTCS

Kontpomupyemsie komnerennuu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kaouu k Tecrtam:
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IpaBuwibHblid (60 |[B|B|O|B|(O|B|F | (0 |a |0 (a |a |&a
OTBEeT

Kpurepun onenku:

— «2» BBICTABIISIETCS 00yUaIOIIEMYCsl, €CITU HaOpasl MeHee S5 0aIIoB;
— «3» BBICTaBIISIETCS O0yUaronemycs, 3a 8-6 6amios;

— «4» BBICTaBIISIETCS O0yUaromemycs, 3a 9-11 6annos;

— «5» BBICTaBIISIETCS O0yUaromeMycs, 3a oosee 12 6amios.

3ajganus 1js caMocTosATeJIbHOH padoTsl (CP)
Tembl 3cce (pedepaToB, 10KIAT0B, COOOIIEHMIH)

Pa3BuTHe B3TIISI10B HA CTPOECHUE BEILIECTBA.
Mopaenu cTpoeHus1 aTOMHOTO Spa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPAaX BOJOPOA.
SnepHas mozmenb atoma.

OmneiTel 3.Pe3epdopaa.

Mopens atoma Bogopoaa no H.bopy.

KBanrtoBsie nocrynarel bopa.

Jlazepsl.

NGk owdE



9. PaanoakTUBHOCTG.

10.3ak0oH paauoaKTUBHOTO pacmaja.

11.PaproakTUBHBIEC MPEBPAIICHUSI.

12.Crioco6b1 HAOTIOACHHS ¥ PETUCTPAIINH 3apsKCHHBIX YaCTHII.
13.9¢ddext BaBunosa - Uepenkosa.

14.TTony4yeHune paguoaKkTUBHBIX H30TOIIOB U UX IPUMEHEHUE.
15.buonornyeckoe AeMCTBUE pauOAKTUBHBIX U3TyUYECHUN.
16.2O5nemMeHTapHbIC YaCTHIIBI.

Kontponupyemsie komnerennuu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; I1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu oueHku:

OtmMmeTka «5»

MOJTHO PACKPBITO COJICPKAHUE MaTepuasa

YETKO M MIPABWIBHO JaHbl ONIPEACICHUS U PACKPBITO COJIEP>KAHUE MTOHITUIA, BEPHO
HCIOJIb30BaHbl HAYYHBIE TEPMUHBI

JUISL TOKa3aTebCTBA UCTIOJIb30BaHbl PA3IUUHbIC YMEHUS, BBIBOJIBI U3 HAOJIOICHUH,
OITHITOB

OTBET CAMOCTOSTEIbHBIN, NCIOIB30BaHbl paHee MPUOOPETEHHbBIC 3HAHUS.

OtmMmeTKka «4»

PACKpBITO OCHOBHOE COJIepKaHuEe MaTepurala

B OCHOBHOM IPAaBUJIBHO JIaHBI OMPEACIICHUS MOHSATUN M UCIIOJb30BaHbI HAYYHBIE
TEPMUHBI.

OTBET CAaMOCTOSTCIIHLHBIN

OonpeAeICHNUs TOHATUI HETOJIHbIC, IOMYIIeHbl HE3HAYUTEIbHbIC HAPYIICHUS
MOCJICA0BATEILHOCTH U3JIOKEHUS, HEOOIbIITHE HETOYHOCTH TP MCIIOJIH30BAHUHT
Hay4YHBIX TEPMHUHOB HJIM B BBIBOJaX M O0OOIICHUIX

MPAaBUWIbHBIC U YETKUE OTBETHI HA BOMPOCHI YTOUHSIOIIETO XapakTepa (Mo3uLusl
MMOHUMAIOITUH)

OtmeTtka «3»

YCBOEHO OCHOBHOE COIEpKaHKEe y4eOHOTO MaTepHraia, HO H3JI0KEHO
(dbparMeHTapHO, HE BCera MOCIeI0BaTEIBLHO

onpeaeIeHUs TOHATHI HEIOCTAaTOYHO YETKUE

HE MCIIOJIb30BaHbl B KAUECTBE JI0KA3aTEJILCTBA BBIBOJIBI M 000OOIIEHHS U3
HaOJII0/ICHUM, TOMYIICHBI OITUOKH MPU UX U3JI0KEHUU

JOMYIIEHBI OITUOKU U HETOYHOCTH B UCTIOJIb30BAHUM HAYYHOU TEPMUHOJIOTHH,
OIIPEICIICHUE TTIOHITUI

MPAaBUJIbHBIE U YETKUE OTBETHI HA BOIIPOCHI HABOASIIETO U KOHKPETU3IUPYIOIIETO
xapakrtepa (MO3UIUsI KPUTHK)

OrmMmeTka «2»



® OCHOBHOE COJIEpXKaHNE YIeOHOT0 MaTepHata He PaCKpPBITO

® HE JaHbl OTBETHI Ha BOMPOCHI HABOJSAIIETO U KOHKPETH3UPYIOIIEro XapaKkTepa
JOMYIIEHBI TPYOble OIMIMOKY B ONPEACIICHUH MTOHITUH, IPH UCTIOJIb30BaHUU
TEPMUHOJIOTHH.

JlaGopaTopHbie padoThI
JlaGopaTopnasi padora Ne 17
HN3y4yeHue TPEKOB 3apPSAKEHHbIX YaCTHUIL 110 TOTOBBIM (oTorpadusim.

[leab: OOBSACHUTD XapaKTEP JABHKEHUS 3apsHKCHHBIX YACTHII.
Oo6opynoBanme: dortorpaduu TPEKOB 3apsLKEHHBIX YaCTHUI, MOJYYEHHBIX B
kamepe BuiibcoHa, my3bIpbKOBOM KaMepe U POTOAIMYJIIbCHH.

Teopernueckoe 000CHOBAHUE

[Ipu BEINOTHEHUU AAHHOW JaOOPATOPHOM pabOTHI ClAeAyET HOMHUTh, UTO:
a. JJIMHA TpeKa TeM OoJbllie, 4eM OOJIbIlIe SHEPTHUs YaCTUIIBI (M YeM
MEHBIIIE IIJIOTHOCTH CPEJIbI);

b. TommmHA Tpeka TeM OOJIbIINe, YeM OOJIBIIIE 3aps/] YaCTHIIBI U YeM
MEHBIIIE €€ CKOPOCTb;

C. TpH JBWKCHHUU 3apsHDKCHHOM YaCTHUII B MATHUTHOM IT0JI€ TPEK €€
MOJTy4YaeTcsl HCKPUBIICHHBIM, IPUYEM PaNyC KPUBU3HBI TPEKA TEM
OoJibiiie, YeM OOJIbIIIe Macca M CKOPOCTh YaCTHUIIBI M YeM MEHBIIIC e¢
3aps AU MOIYJIb MHIYKITUM MarHUTHOTO TTOJIS:

d. JacTtuia ABUTanIack OT KOHIIA TPpeKa ¢ OOJIBIIMM PAIUNyCOM KPUBU3HBI K
KOHILY C MEHBIIIUM PalyCOM KPUBU3HBI (paJnyC KPUBU3HBI [10 MEpPE
JIBW)KCHUS YMEHBIIIAETCs], TAK KaK U3-3a COIPOTUBIICHUS CPEIbI
YMEHBILIAETCSI CKOPOCTh YACTHUIIBI).

ITopsiI0K BBINOJHEHHS PA0OThI

3adanue 1. Ha nByX u3 Tpex mpeacTaBieHHBIX BaM (ororpadwuii (puc. 1,
2 u 3) u300paxeHbl TPEKHU YaCTHII, ABMKYIIMXCS B MATHUTHOM TIOJIE.
Vkaxure Ha kakux. OTBET 00OCHYMTE.

3adanue 2. Paccmotpute gororpaduro TPEKOB 0-4aCTHII,
JIBUTABIINXCS B Kamepe Buiibcona (puc. 1), 1 0TBEThTE Ha
JTAHHBIE HUKE BOIIPOCHI:

1. B xakoM HarpaBJj€HUH JABUTAINCH O-4ACTULIBI?

2. JlnivHa TPEeKOB 0-4aCTHUI] MPUMEPHO oguHakoBa. O |3



YEeM 3TO TOBOPUT?
3. Kak MeHstach ToNmuyHa Tpeka Mo Mepe ABMKEHUS JacTuIl? YTo u3 3Toro
cienyer?

3adanue 3. Ha pucynke 2 nana portorpadus
TPEKOB 0-4aCTHIl B Kamepe BuibCcoHa, HAXOIUBIIEHCS B
MarHUTHOM TIOJI€.
Omnpenenute 1o 3T0i hoTorpaduu:
1. TToyemy MEHSITUCH paJNyC KPUBHU3HBI M TOJIIMHA
TPEKOB TI0 MEPE IBIIKEHUS O-HaCTHII?

2. B Kxakyo CTOpOHY JBUTQIUCHh YACTHUIIbI?

3aodanue 4. Ha pucynke 3 nana ¢potorpadus Tpeka 3JIeKTpoHa B
My3bIPbKOBOM KaMepe, HaXOAUBIICHCS B MATHUTHOM ToJie. Onpeaenure mo
sToi pororpadun:

1. Tlouemy Tpek umeet hopmy crimpanu?

2. B xakoM HampaBlieHUU JABUTAICS DJIECKTPOH?
3. UTo MOTJIO MOCITYXHUTh MIPUIUHOMN TOTO, UTO TPEK

3JIEKTPOHA HA PUCYHKE 3 ropas/o JJIMHHEE TPEKOB
(- YaCTHIl HA PUCYHKE 2

Kontpomupyemsie komnerenmuu: OK 01-OK 07; JI.1.-
JI.6.: M.1.-M.6.; I1.1.-11.7.; JIP2, JIP4, JIP23, JIP30

Kpurepuu ouenku:

— OrneHka «5» CTaBUTHCS, €CIIH YUAIUKCS BBITIOIHSAST PaboTy B MOJTHOM 00BEMeE ¢
coOmo/ieHneM HEOoOXOJAMMOW TOCIIeIOBATEIPHOCTH TPOBEICHUS ONBITOB U
U3MEPCHHI;  CaMOCTOSITCIIBHOM  pallMOHAJIBHO  MOHTHPYET  HEOOXOIMMbIS
000pyI0BaHNE; BCE OIBITHI TIPOBOJIUT B YCIOBUAX U PEKHMaX, 00€CIICUHBAIOIIIX
MIOJTyYEHHUE TIPABMIIBHBIX PE3YyJLTATOB M BBIBOJOB; COOJIFOIaeT TPEOOBAHUS TIPABHII
0€30IMacHOCTH TPYJa; B OTYCTE MPABUIBLHO M aKKyPaTHO BBIMOJHICT BCE 3aIMCH,
TaOJUIIBI, PUCYHKH, YEPTEXKH, TpapUKH, BBIYUCICHHUS; NPABUIBHO BBIOJHSICT
aHAJIN3 MOTPEIIHOCTEH.



— Omnenka «4» CTaBUTCS, €CIM BBIOJHEHbI TPEOOBAaHUS K OLEHKH «5», HO OBLIH
JOMYLIEHbl JIBa-TPU HeEI0YeTa, He Oojee OJHOM HErpy0oil OIMOKH W OJIHOTO
HesoueTa.

— Ouenka «3» craBUTCs, €ciaM paboTa BBHINOJHEHA HE IOJIHOCTBIO, HO 00BEM
BBIMIOJTHEHHONM YacTH TaKOB, IMO3BOJSET MOJNYYWUTh MPABUIbHBIC PE3yJbTaThl U
BBIBOJIbI: €CITH B XO/I€ MTPOBEICHUS OIbITa U U3MEPEHHUM OBLITH TOMYIIECHBI OIINOKH.
— OmeHka «2» CTaBUTCS, €clid pa0oTa BBHINIOJHEHA HE MOJHOCTHIO M 00bEeM
BBITOJIHEHHON YacTU pa0dOT HE TMO3BOJIAT CJeNaTh MPABUIIBHBIX BBIBOJOB: €CIIH,
OIIBITBI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOIEHUS POU3BOMIUCH HEMTPABUIIHHO.

KounrpoasHasi padora Ne 6
ITo pa3neny «JjieMeHTbI KBAHTOBOW (PU3UKMW

Bapmanr 1.
JlaiiTe XapakTepuCTUKY (PU3UUECKOTO SIBJICHUS: aHHUTUIISILIHSL.
JlaiiTe XapakTEepUCTUKY 3aKOHA PAJMOAKTUBHOIO pacnaja.
Kaky1o MakcUManbHyI0 KHHETUYECKYIO SHEPTUIO UMEIOT AJIEKTPOHBI, BBIPBAHHbIE
U3 oKcuja 6apusi, mpu o0JydYeHUH cBeToM ¢ yactotoit 1015 I'?
Bapmanr 2.
JlaiiTe XapakTepUCTUKY IIJIaHETAPHON MOJIENIN CTPOEHHUS aToMa.
JlaiiTe XapakTepuCTUKY (PU3UIECKOTO YCTPOICTBA: (DOTOIIEMEHT.
AKTUBHOCTh PaIMOAKTUBHOTO 3JIEMEHTA YMEHbIIWIIACH B 4 pa3a 3a 8 cyrtok. Halitu
NEpHOJ OJIypacnaia.
Bapuanr 3.
JlaiiTe XapakTEpUCTUKY MOJENIN CTPOCHUSI aTOMHOTO SIIpa.
JlaiiTe XapakTepucTUKy Teopuu DUHIITEWHA 115 poTordPexTa.
Haiitu yactoty usinydyeHus, Macca JOTOHOB KOTOPOT'O paBHA MacCe MOKOs
AIEKTpoHa?
Bapuanr 4.
JlaliTe XapakTepUCTHUKY KBAHTOBOM MOJENH CTPOCHHS aTOMa.
JlaliTe XapaKTepUCTUKY TEOPUU OTHOCHUTEIIBHOCTH.
Haiitu sHepruto cBsa3u sjapa aeirepust 21H?
Bapuanr 5.
JlaiiTe xapaKTepuUCTHKY (PU3UUECKOTO SIBJICHUS: TEPMOsIIEpHasi peaKius.
JlaliTe XapakTepucTUKy (PU3UIECKOTO YCTPOICTBA: Kamepa Buibcona.
Omnpenenure 3HEPrUI0 POTOHOB, COOTBETCTBYIOMIMX Hanloee JIMHHBIM BOJIHAM
BUMMOM 4acTH criekTpa 760 HM.
Bapuanr 6.
JlaiiTe XapakTepucTuky (pu3ndeckoro siBjieHus: GorodPpexr.
JlaiiTe XapakTepucTuKy (PU3NUECKOTo yCTpoicTBa: cuéTuuk I eiirepa.
Hanummre peakuuro, ecnu npu 6omOapaupoBke 6opa 105B nelitponamu u3
oOpa3oBaBIlierocs siipa BbIOpackiBaeTcs aib(ha-yacTUla.
Bapuanr 7.



JlaiiTe XapakTepucTUKy (hPU3UUECKOTO SIBJICHUS: PAMOAKTUBHOCTD.
JlaliTe XapaKTepuCTUKY (PU3UIECKOTO YCTPOICTRA: Ja3ep.
Haiitu kpacHyto rpanuiry ¢poTtodddexra mist Kaaus.

Bapuanr 8.
JlaiiTe xapaktepucTuky runoressl [lnanka.
JlaliTe XapaKTepHUCTHKY (PU3UICCKOTO YCTPOMCTBA: SACPHBIA PEaKTOP.
Kakas sHeprust BeIaenseTcs Mpy peaKkiuu:

31H + 21H 42He + 10n?

Kontponmupyemsie komrnerenunu: OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; T1.1.-11.7.;
JIP2, JIP4, JIP23, JIP30

Kputepuu onieHku:

- «5» cTaBUTHCS 3a pabOTY, BBIIOIHEHHYIO MTOJIHOCTHIO 0€3 OMINOOK U HEJOUETOB.

- «4» cTaBUTHCA 3a pabdOTY, BBHIIIOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYUH B HEW HE
Oomnee omHOU rpy0Oil U OJHOM HErpyOON OIMMOKK U OJHOTO HeaoueTa, He Oosee
TpeX HEI0YETOB.

- «3» CTaBUThCS, €CIU CTYIEHT MPAaBUIBHO BBINOJIHUI HE MeHee 2/3 Bcell paboThl
WIN JOMyCTUJI He Ooljiee OJHOW TpyOoW OMMOKM M JBYX HEOYETOB, HE OoJjee
OJHOU TpyOol U oaHON HerpyOoi omuoOKu, He Oojee TpeX HErpyoObIX OIIMOOK,
OJIHOM HerpyOoi OIMOKHU U TPEX HEIOUETOB, TPU HATUYUU 4-5 HEJOUETOB.

- «2» CTaBUTHCS, €CIM YUCIIO OMIUOOK U HEAOUYETOB MPEBBICHUIIO HOPMY OIEHKHU «3»
WJIM MPAaBUJIBHO BBITIOJTHEHO MeHee 2/3 Bcel paboThI.



Tabauna 3 - ®opma HHPOPMALMOHHON KAPTHI 0AHKA TECTOBBIX 3aIaHUM

HaumenoBanue Bcero KommuectBo dopm T3 KonTponupyembie
pa3nennon T3 OtkpeiTOoro | 3akpbITOro Ha VYnopsanouenue KOMIIETEHIIUH
THIIA THIIA COOTBETCTBHUE
Pa3pen 1. Mexanuka 3 3 OK 01-OK 07; JI.1.-
J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pazaen 2. MoJiekyasipHas 2 2 OK 01-OK 07; JI.1.-
(pusuka U OCHOBBI JI1.6.; M.1.-M.6.;
TEPMOAUHAMHUKH I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pazgen 3. 5 5 OK 01-OK 07; JI.1.-
DIeKTPOAMHAMUKA JI1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pa3nen 4 Kosebanus u 2 2 OK 01-OK 07; JI.1.-
BOJIHBI JI1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pa3pen 5. Onruka 1 1 OK 01-OK 05; JI.1.-
JI1.6.; M.1.-M..6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30
Pa3gen 6. DinemMeHTBI 1 1 OK 01-OK 07; JI.1.-
KBAHTOBOW GU3UKHU J1.6.; M.1.-M.6.;
I1.1.-11.7.; JIP2, JIP4,
JIP23, JIP30




Ilepeyenn BonpocoB (3aga4)
JJIS1 IPOMEKYTOYHOM aTTecTallMU (IK3aMeH/3a4eT)

Teopernueckne BONpPoCHI
1. Mexanuueckoe aBmxkeHre. OTHOCUTENBHOCTh ABWKEHMs. CucTema OTCuera.
MarepuranbHas TOUKa.
2. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHCHHBIC IABUXKEHUS (HOpMYyJBI U
rpaduKy, ONMKUCHIBAIOIINE TAHHBIC ABUKCHHUS).
3. JIBmKeHHe Mo OKPY>KHOCTHU C IOCTOSIHHOM O MOJYJII0 CKOpOocThio. KnuHemarnka
JBH>KEHUS KOJIECHOM TaphI.
4. Cuna. Macca. 3akonbsl HeloTOHA.
5. 3akon BcemupHOro TsaroreHus. ['paBuranmonnoe nojie. Cuna Tsxkectd. Bec u
HEBECOMOCTb.
6. Cuna ynpyroctu. Cuna TpeHus.
7. HWwmnynbc Tena. 3aKOH COXpaHEHUs UMITYJIbCA U PEaKTUBHOE JIBH)KEHUE.
8. PaGora m momHOCTh. MexaHndeckast SHePTHS M €€ BHIBI. 3aKOH COXpaHCHUS
SHEPIUH.
9.  OcCHOBHBIEC TTOJIOKEHUS MOJICKYJIIPHO-KHHETUYECKON TEOPUH Ta3a.
10. OO®BscHEeHHWE arperaTHbIX COCTOSHMM BEIIeCTBA HAa OCHOBE AaTOMHO-
MOJIEKYJISIPHBIX MPECTABICHUIA.
11. TewmmepaTypa, Kak Mepa CpelHEed KUHETHUYECKOW OHHEPIruuh XaOTUYHOTO
JBIDKEHUS MOJIEKYJI. TepMoIMHaMuyecKast 1mKajia TeMneparyp. AOCOIIOTHBIN HYIIb.
12. Mopnenb uneanbHoro raza. OcHoBroe ypaBuenue MKT.
13. HacepimieHHbie U HEHACKIIIEHHBIE TTAphl. BaXHOCTH BO3AyXa.
14. Mopenb cTpoeHus KUAKOCTH. [IOBEpXHOCTHOE HATSDKEHME W CMadMBaHUE.
Kanumisipabie sBiIeHUS.
15. Mogenb cTpoeHus TBEPABIX Tel. MeXaHUYecKHe CBOMCTBA TBEPIBIX TEI.
16. BHyTpenHsis oSHeprus U crnocoObl e€ u3MeHeHusa. llepBelii  3aKoH
TEPMOJIMHAMUKH.
17. Ipunuun nevictBus terioBod Mamuubl. KIIJI TemioBoro aBurarens.
18. BzammopeiicTBHe 3apsHKEHHBIX TN DIIEKTPUYECKHM 3apsii. 3aKOH COXpaHCHHUS
AIEKTPUYECKOTO 3apsa.
19. 3akon Kyrona. DnekTpuyeckoe moJie U ero XapakTepUCTUKH.
20. DOnexrpuueckas EMKocThb. KoHEHCATOPEI.
21. TlocrosHHBINA 3JeKTpUYecKni TOK. CHila TOKa, HANPSOKCHHUE, DJICKTPUYSCKOE
COMPOTUBJICHUE.
22. TlapannenbHOE W TIOCIIEIOBATEIHFHOE COSAMHEHUE TIPOBOHIUKOB
23. 3axon Oma q1s1 yuacTka menu v nosiHou nenu. 3/[C ucroynmka Toka.
24. PaboTa 1 MOIIHOCTh TOCTOSTHHOTO TOKa. 3akoH J[>oyns-Jlenna.
25. TlomynpoBOAHUKH. CobOcTBeHHas 151 IIpUMECHAas IPOBOJAMMOCTH
MOJTYTIPOBOTHUKOB
26. MarnutHoe 1mosie. MarHuTHOE MoJie TOCTOSTHHBIX MarHUTOB M MarHUTHOE TI0JIC
MPSIMOTO TOKA.
27. WHaykuyss MarHuTHOTO 1MoJist. MarHUTHBINA MOTOK.
28. Cwuna Amrnepa. 3akoH Ammepa.



29. SlBneHue >EKTPOMArHUTHOW MHAYKIIMU U 3aKOH AJIIEKTPOMArHUTHON MHIYKUIWU
dapajes.

30. IlIpaswmo Jlenma.

31. BuxpeBoe 31eKTpUYECKOE TOJIE.

32. Camounaykuus. D/C camounaykiuu. UHAYKTUBHOCTh. DHEPIrUsi MarHUTHOTO
OJISL.

33. Mexanunueckue KoieOaHus U UX XapaKTEPUCTUKH.

34. CBoOojiHbBIC U BBIHYXJEHHBIE KoeOanus. Pezonanc. KoneGanust MOCTOB.

35. IlpeBpailienre sHEPTUU MIPH KOJIeOATETLHOM JIBHXKCHHH.

36. Mexanuueckue BoJHbI. Buabl BoH XapaKTepUCTUKU BOJIH. 3BYKOBBIE BOJIHBI.
37. CBoOonHbIE 2JIEKTPOMArHUTHBIE KosieOaHusi B KOHType. [IpeBpalenue snepruu
B KosieOaTenbHOM KOHTYpe. Popmyna Tomcona.

38. Ilepemennsiii ToK. [lomydyeHne nepeMeHHOTO TOKa

39. AKTHBHOE COMPOTHBIICHHE B LIETIM MIEPEMEHHOTO TOKa. [[eficTByomue 3HaYeHUs
TOKa U HanpspKeHUsl. MOIHOCTh NEPEMEHHOIO TOKA.

40. Karymika MHAYKTHBHOCTH B LIETIM IEPEMEHHOTO TOKA.

41. KonpaeHcaTop B LIEMU NEPEMEHHOTO TOKA.

42. Tpanchopmatop. [lepenaua u pacnpeaeneHne JEeKTPOIHEPTUH.

43. DIeKTpOMarHWTHOE TIOJIE W DJIGKTPOMAarHuTHeIe  BONMHBL.  CKOpOCTH
AIIEKTPOMATrHUTHBIX BOJIH.

44. ®usnueckue OCHOBBI PaJHOCBS3H.

45. DnexktpomarHuTHas npupoja cBera. CKOpPOCTh CBeTa. 3aBUCUMOCTb MEXKIY
JUTMHHOM BOJTH M 9YaCTOTOM AJIEKTPOMArHUTHBIX KOJCOaAHUH.

46. 3akoH OTpa)keHus U npesnomieHus csera. [lomHoe oTpaxkeHue cBera.

47. WutepdepeHius cera, IMppaxius CBeTa.

48. Jlucmepcus cBeTa.

49. Tlonsipuzanus cBeta.

50. [lIxama >MeKTPOMArHUTHBIX U3ITYYCHHIA.

51. KBanroBas npupoja csera. KsantoBas runoresa [lnanka.

52. ®otoaddexr, ero 3akonsl. [Ipumenenue hotodrddexra.

53. Vpasaenue DiHmTeiHa 171 GoTodddekra.

54. Mogens atroma Pesepdopaa u bopa. YpoBHu sHepruu B atome. MznydeHue u
MOTJIOIIEHHUE SHEPTUU aTOMOM. KBaHTOBaHME SHEPTHH.

55. IlpuHumn AeHCTBUS U UCIIOJIB30BAHUE Ja3epa.

56. PanmoakTHBHBIEC M3TyYEHUS U UX BO3JCHCTBHE HA )KUBBIE OPraHU3MBI.

57. CocraB atomubIX sjep. SmepHbie cuibl. Jledekr Maccbl. DHEprus CBS3U
aTOMHBIX sIJIEp.

58. Slnepnple peakiuu. ODHEPreTHYECKUN BBIXOH sAepHOM peaknuu. [lenmHas
peakuus eaeHus.

59. TepMosiaepHble peakuuu



KauyecTBeHHbIC 3a1a4H
1. Bemocuneauct ener mo poBHOM mpsAMmor aopore. Kakwe neranu Beiocunena
JBUKYTCSI OTHOCHTEJILHO 3€MJIM IO MPSIMOJIMHEWHBIM TPAEKTOPHUSAM, a KaKHe — I10
KPUBOJUHEHHBIM?
2. OT Kakoil CKOpOCTH — CpeOHEHl WM MrHOBEHHOW — 3aBHUCUT CTENEHb
MOBPEXJICHUS AaBTOMOOWJS IMPU ABAPUHHOM CTOJKHOBEHHMM C MPENSTCTBUEM HA
CBOEM IyTH?
3. [Ba moe3na uayT HaBCTpeUy JIpYT APYTY: OJMH — PA3TOHAETCS B HAPABJICHUU Ha
CEBep; APYroil — TOPMO3HUT B FO)KHOM HarpaBieHUU. Kak HampaBieHbl yCKOPEHUS
moe3x0B?
4. Tpu Tena OporieHbl Tak: MEpBOE — BHU3 0€3 HAYAJIbHOW CKOPOCTH, BTOpOE —
BHH3 C HAYaJbHOU CKOPOCTBIO, TPEThE — BBEpPX. OJIMHAKOBBI JIM YCKOPEHUS ITHUX
Ten?
5. SBnsieTcs nM JIMHEWHAs CKOPOCTh MOCTOSHHOM BEIWYMHOW IMPU PaBHOMEPHOM
JBUKEHUU TeNa IO OKPY>KHOCTH?
6. [louemy Hemnb3s mepederaTh yiHIly mepes OJM3K0 WAYIUM TpancrnopTom? B uem
MPUYHMHA TOTO, YTO BOAMUTENIb HE MOXKET Cpa3y OCTAHOBUTH aBTOMAIIIUHY ?
7. bapon Mronxray3eH yTBepXkAaJl, YTO BBITAIMJI caM ceOsl U3 00J0Ta 3a BOJIOCHI.
O00CHOBAaTh HEBO3MOKHOCTB ATOTO.
8. Temoxoxa mpu CTOTKHOBEHHUH C JIOJKOW MOXKET MOTOMUTH €€ 0€3 BCAKUX I ceOs
NoBpexIeHnH. Kak 3T0 corimacyercsi ¢ paBeHCTBOM MOJYJIEH CHJI B3aUMOJEHCTBUA?
9. Kakas cuna 3actaBisieT 3eMIII0 U JpyTHe IUIaHEThl JBUraThest BOkpyr ComHia?
10.Mexnay nByMs TellaMHu JNEUCTBYET CHJa BCEMHUpPHOro TsaroteHus. Ecou maccy
OTHOTO M3 TeJI YBEJIWYWUTh, HAOPUMEpP BIBOE, a pACCTOSHUE MEXIYy TellaMU
COXPaHUTh IMPEXKHUM, TO H3MEHUTCS JHU CHJIa TATOTEHUS Mexay Humu? Ecmm
W3MEHHUTCS, TO Kak?
11.ITpuTsaruBaercs o 3eMJysl K BUCSIIEMY Ha BETKE sI0JI0Ky?
12.imeet nm Bec Opycok, nexariuii Ha crose? [lamarommii co cTtona?
13.TTouemy magaroT Ha 3eMJTIO KATUTH JTOKIs, KpYITUHKH rpaaa?
14.Korma BO3HUKAIOT CHJIbI TPEHUS MOKOsA? CUIIbI TPEHUSI CKOJIBKEHUSI? CHIIBI TPEHUS
KayeHus?
15.1TpuBeauTe NpuMepsl, KOrja TPEHUE BPEAHO U KOT/Aa MOJIE3HO.
16.Ha ctonuke B BaroHe mnoesza JjiexxaT KopoOka KoHdeT u s100ko0. [Touemy B Havase
JIBIDKCHUS SIOJIOKO TOKATHUJIOCh Has3aj] (OTHOCHUTEIHLHO BaroHa), a KopoOka KoHQeET
ocTajiach Ha Mecte?
17.1louemy mynsi, BbUIETEBIIAS U3 PY>Kbs, HE MOKET OTBOPUTH JIBEPh, HO MIPOOUBAET
B HEW OTBEpPCTHE, TOIrJAa KakK JaBJICHUEM Naibla JABEPb OTBOPUTH JIETKO, HO
poJieaaTh OTBEPCTUE HEBO3MOXKHO.
18.CoBepiaer a1 palboOTy cuja TSKECTH, NECUCTBYIOIIAs HAa KHHUTY, JIXKAIIyl0 Ha
croJie?
19.Manbuuk B ogHOM ciydae mpoien 100 M, a B 1pyroMm — mpoOexkan Takoe ke
paccrosinue. OIMHAKOBBIE JIM MOIIIHOCTH OH pa3BUBa?
20.Kamenb OpolieH BepTUKaIbHO BBepX. Kakue npeBpailieHus 3HEPruu MpoOUCXOIsT
MIpY MOJIETEe KaMHs?



21.JlerkoBoil M Tpy30BOM aBTOMOOWJIM ABUXKYTCS C OJMHAKOBBIMU CKOPOCTSIMHU.
Kaxoit n3 Hux o0mamaet O0IbIIeH KHHETUIECKON dHEpTUuei?

22.Boya KAMHUT B OTKPHITOM cocyjle. M3MeHHuTCs M Macca KHAKOCTH BO BpeMs
KUTICHUS?

23.YeM 00BsCHSCTCS pacIpOCTPAaHEHUE B BO3yXE 3aMaXx0B OCH3MHA, TyXOB U IPYTHX
BEILECTB?

24 Kax u3MEHUTCS JaBJiCHUE MJICATbHOTO Tra3a MpY yBEIWYCHUH KOHLEHTPALUU €ro
MOJIEKYJI B 2 pasa, €clid CpelHss KBaJpaTU4YHas CKOPOCTb MOJEKYJ OCTaeTCs
HEU3MEHHOU?

25.Ha uto pacxomyetcsi O0Jibllie PHEPTUU: HA HarpeBaHUE BOJbI WM aJTIOMUHUEBON
KaCTPIOJIU, €CJIM UX MACChl OJJMHAKOBDI?

26.[Touemy sxene3Hble MeYU CKOpPEe HArpeBarOT KOMHATY, YeM KUPIUYHBIC, HO HE TaK
JIOJITO OCTAIOTCS TETLIBIMU?

27.MOXHO JT1 B MEJTHOW KaCTPIOJIe PaCIlIaBUTh CTAIBHYIO JI€TaIh?

28.B xakoMm cirydae MOKHO TOJYYUTh OOJIbIIIEE KOJTMYECTBO TEIUIOTHI: CKurast 1 Kr
OeH3nHa Wik 1 Kr KaMEHHOTO yriisa?

29.Kak ¢ TmOMOIIBI0O KOMHATHOTO TEPMOMETpA OIPEACTUTh OTHOCUTEIBHYIO
BJIQ)KHOCTh B IIOMEILEHUU ?

30.[ToueMy mpu mepeBo3Ke OCH3UHA U IPYTUX JIETKO BOCIIIIAMEHSIFOIIUXCS BEIIECTB K
LHUCTEPHE NPUKPEIUIAIOT METATTMYECKYIO LEMb, KACAIOIIYIOCS 3EMJIIU?

31.. Kak u3MeHHTCs cuia B3aUMOJICHCTBUS JABYX TOYEUHBIX AJICKTPUUECKUX 3apsiIOB
IIPY YMEHBIIIEHUH PACCTOSIHUS MEXIy HUMU B 2 paza? Beibepute npaBuiIbHBINA OTBET.
32.PazMepsl MEIHOTO U KEJIE3HOTO MPOBOAOB OJIMHAKOBBL. COMPOTUBIEHUE KAKOTO
poBojia 6oJbIIe?

33.Hamnpsbkenre Ha KOHIIAX MPOBOAHMKA YBENIUUYWIM BABoe. Kak M3MeHunach cuia
TOKa, TPOTEKAIOIIETO B TPOBOTHUKE?

34.Yem ormacHO KOPOTKOE 3aMBIKAaHUE DJICKTPUIECKHUX MTPOBOIOB?

35.1IpuBenuTe MPUMEPHI UCIIOJIB30BAHUS TEIIIOBOTO JEHCTBUS TOKA B OBITY.
36.[TocneoBaTenbHO COEMMHEHHBIE MEAHASI W JKeJIe3Has MPOBOJIOKH OJMHAKOBOM
JUTMHBI W CEYCHHS TOAKIIOYCHBI K aKKyMyJATOpy. B Kakoil W3 HUX BBIICITUTCS
OO0JIbIIee KOJIMYECTBO TEIIOTHI 382 OJJUHAKOBOE BpeMs?

37.1loueMy BOKpYT OJJIEKTPOJIUTA HET JJICKTPUUYECKOTO TOJISA, XOTS BHYTPH €ro
UMEIOTCS 3apsSHKCHHBIC HOHBI?

38.Kakoro trma — »7eKTpOHHAsS WU JBIPOYHAst — OyAeT MPOBOJUMOCTh T€PMaHUS,
€CJIM K HeMy JT0OABUTh B HEOOJBITUX KOJTNYECTBAX ITUHK?

39.Kak B3auMOICMCTBYIOT TOKH, HAMPABJICHHBIE TaK, KaK YKa3aHO Ha pUCYyHKE?

® O ® ®

40.Kak u3Mmenurcs cuina Amnepa, AeMCcTByomas Ha MNPSIMOIMHEHHBIA MPOBOAHUK C
TOKOM B OJJHOPOJHOM MAarHUTHOM TOJIE NMPU YBEIMYEHUH CHUJIBI TOKA B MPOBOJIHUKE B
3 pa3a? [IpoBOAHUK PaCIOI0KEH NEPHEHAUKYIIIPHO BEKTOPY MHIYKIIUH.

41.Kakue 3aTpyJHEHUsS BCTpeTHJIa Obl JJEKTPOTEXHUKA, €Cli Obl BO3MYyX ObLI
XOPOIIXUM ITPOBOJHUKOM DJIEKTpUYECTBA?



42.Kak U3MEHUTCS CHJIa, JEHUCTBYIOIAs HA MPSMOJIUHEINHBIM MPOBOJAHUK C TOKOM B
OJIHOPOJHOM MAarHUTHOM IIOJI€ TPU YBEIMYEHUU WHIYKIIMU MAarHUTHOTO MOJs B 2
paza? [IpoBOIHHMK PaCIIONOKEH MEPICHANKYISIPHO BEKTOPY UHAYKIIUH.

43.B sneKTpUYECKYIO TIeNb BKIFOUEHA KaTyIlKa, 10 KOTOPOW MPOITyCKAOT CHadajia
MOCTOSIHHBIM, a 3aTéM IEPEMEHHbIM TOK. B KakoM cilyyae KaTyllKa Harpeercs
OompuIe?

44.O0DBsCHUTE MTPOUCXOKACHUE COTHEYHBIX U JIYHHBIX 3aTMEHHIA.

45.VI3Mepenus Mokas3aiu, 4yTo JJIMHA TeHU OT IpeIMeTa paBHa ero BbicoTe. KakoBa
BbIcoTa COJHIIA HAJl TOPU30HTOM?

46.Ha pucynke n300paxeHo MpeoMIICHHE Jyda CBETa Ha TpaHulie 1ByX cpel. Kakas
cpella onTHYecKu OoJjiee miIoTHas?
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47.Yron MexIy HajarolliM U OTpaxE€HHbIM sydamu coctasiseT 50°. Ilog kakum
YIJIOM K 3€pKally IaJacT CBET?
48.KakuM oOpa3oM yCTpaHSIOTCS TakKU€ HEIOCTaTKU TIJla3a, Kak OJIM30pYyKOCTh U
JAIbHO30PKOCTH?
49.00bsacHUTE, YEM BbI3BaHA Pay>KHAs OKPACKa MBUIBHBIX My3bIpeii?
50. KakuMm o0pa3zoM MOXKHO OOBSICHUTh OTKJIOHEHHE KOMETHBIX XBOCTOB IpHU
NPOXO0XKJIEeHUU KoMeThl BOM3u ConHua?
51. JlaBineHue cBeTa Ha YEPHYIO MOBEPXHOCTh B JBA pa3a MEHbLIE, YEM Ha
oenyto. [Touemy?
52. Ilpu 6e30071auHOM HeOe HOYM OOBIYHO XOJOJHEE, YeM MpPHU OOJIaYHOM.
[Touemy?
53.KakoB coctaB uzoronoB HeoHa 2°Neig, 2Nej m 2Neyp? Uto XapakTepHO Ajs
M30TOIOB OJHOTO AJIEMEHTA?

PacuérHble 3anaun
1. ABTOMOOWIIb YJaNsIieTCs OT MOCTA, IBUTAsICh PABHOMEPHO U MPSAMOJIMHENHO CO
CKOpPOCThbIO 72 KM/4. Ha KakOoM paccTOSIHUM OT MOCTa OKa)KeTCs aBTOMOOWIIb uepe3
10 ¢, ecnu B Ha4YaIbHBII MOMEHT BPEMEHHU OH HaXOAWJICSA OT Hero Ha paccrosiuuu 200
M?
2.KakoB Monaynb BEKTOpa YCKOPEHHsI aBTOMOOWISA NpPU TOPMOXKEHHH, €CIId TpHU
ckopoctu 108 kM/4 BpeMs MOTHOTO TOpMoKeHus 15 ¢?
3. DIIEKTPOIOEe3, OTXOIAIIMN OT CTaHIuu, B TedeHue 0,5 MUH HABUTANCS C
yckopenuem 0,8 m/c?. Ompezenure MyTh, KOTOPBI OH IpOLIEN 3a 3TO BpeMs, H
CKOPOCTb B KOHIIE 3TOTO MYTH.

4,  PacckaxuTe O JIBWKCHHHM Tejla, TpapuK IMPOCKIUH YCKOPEHHS KOTOPOTO
M300paKeH Ha PUCYHKE.
5.  PacckaxuTe 0 ABMKCHUU Tella, TpaduK MPOCKIUH CKOPOCTH KOTOPOTO

M300paKeH Ha PUCYHKE
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6. Teno ynano ¢ BeicOThI 45 M. Onipesienute BpeMs 1maJIeHus.

7. ABTOMOOWJIb JBIDKETCS MO 3aKpyrJeHUIO Joporn paauycom 120 M co
CKOPOCTBIO 36 KM/4. UeMy paBHO LIEHTPOCTPEMHUTEIBLHOE YCKOPEHUE aBTOMOOUIIS?

8. Cuna 60 H coobmiaer teny yckopenue 0,8 m/c?. Kakas cuna cooOUMT 3TOMY
Tesly ycKopeHue 2 mM/c??

Q. [Ipyxuna ¢ koaddunmentom xecrkoctu 100 H/M mon aelictBueM HEKOTOpOH
CWIIbl yJInuHUiIach Ha 5 cM. KakoB KO3((PUIMEHT >KECTKOCTH APYroil MpyKUHBI,
KOTOpas MoJ NEVCTBUEM TOU K€ CHJIbI YJIMHAJIACh HA 1 cM?

10. KakoBo pacctosiHue Mexay mapamu Maccoil 100 Kr Kaxablil, €clu OHHU
MPUTATUBAIOTCS IPYT K APYry ¢ cuiou, pasaou 0,01 H?

11.  Bec nepessiHnoro siuka 400 H. YToOwI €ero CIBUHYTH C MECTa, HOTPEOOBAIOCH
npuioxuTh crity 200 H. Onpenenure ko3pPpuuueHT TpeHus.

12. JIBa miapumka OJMHAKOBBIX MacC PaBHOMEPHO KaTiTcs Mo croiy. CKOpOCTb
nepBoro mapuka 1 m/c, ckopocTh BTOporo mapuka — 2,5 m/c. Mmynbc kakoro
miapuka 00JIbIlIe U BO CKOJIBKO pa3?

13. Omnpenenure padboTy, COBEpIIAEMYIO IIPH MOIBEME TeJla MacCOil 4 KT Ha BBICOTY
120 cm.

14. CamocBan mpu nepeBo3ke rpysa passubaer MomiHocTh 30 kBt. Kakas pabora
COBEpILIACTCSA UM B TeUeHUE 45 MUH?

15. Ha npyxune nogsemen rpy3 300 kr, moJ JeHCTBUEM KOTOPOrO OHA yIJIMHUIACh
Ha 6 cMm. Onpegenurte SHEPTUIO 1€POPMUPOBAHHON MPYKUHBI.

16. KameHnb, OpOIICHHBIN ¢ MTOBEPXHOCTH 3€MJIM CO CKOpOCThIo 10 M/c, B BepxHeit
TOYKE TpAaeKTOpUU o0nafan KuHeTudeckou sHepruert 5 [[x. Omnpenenutb maccy
KaMHS.

17. Teno OpoilleHO BEPTUKAIHLHO BBEPX cO CKopocThio 20 M/c. Ha kakoii BbicoTe €ro
KUHETHUYecKasi SHeprus OyJ1eT paBHA MOTEHUUATbHON?

18. Omnpenenure Maccy 0OJAHON MOJIEKYJTy BOJIBI.

19. B cocyae naxoautcs ra3 mpu temmepatype 273 K. Ompenenurte cpeaHioro
KMHETHYECKYIO S3HEPTHI0 XaOTHYECKOIO IBUKEHUS MOJIEKYJI ra3a.

20. JIBa oauHAKOBBIX TOYEYHBIX 3apsija B3aHMMOJICHCTBYIOT B Bakyyme c cuioi 0,1
H. PaccrosiHue mexny 3apsaamu paBHo 6 M. HaliTu BeIMUHMHY 3THX 3apsii0B.

21. B nHekoropoit Touke mosist Ha 3apsin 3 HKn geiictByer cuia 0,6 mxH. Haibitu
HaIpPsHKEHHOCTh MOJISI B 3TOM TOUKE.

22. B macnopte koHAeHcaTtopa ykazaHo: «150 Mx®, 200 By . Kakoii HanOonbImii
JOMYCTUMBIHN 3JIEKTPUUECKHM 3apsii MOKHO COOOIIUTH JAHHOMY KOHJIEHCATOpy?

23. Haiinure »SKBUBAICHTHYIO €MKOCTh cxeMbl, eciu C;=2Mk®D, Cr=1MkD,
Cs=3MkD

24. Kounpgencaropy eMkocTthio 10 Mx® coobmmnu 3apsa 4 mxKn. Kakosa sueprus
3apsKEHHOTO KOHJIeHcaTopa?



25. ComnpoTuBIIEHHE alFOMUHUEBOTO MpoBoja anuHou 0,9 kM u ceuenuem 10 MM?2
paBHO 2,5 Om. OnpenenuTe ero yaeabHOe COIPOTUBIICHHUE.

26. PaccumTaiite cuity TOKa, IPOXOSIIETO MO METHOMY IpoBoAy anuHoi 100 M u
IUIOMIAIBIO TTONEPeYHOro ceuenus 0,5 MM? Ipu HanpsbkenuH 6,8 B.

27. OrmpenenuTe CONPOTHBIICHUE AJIEKTPUUECKON JIAMIIbI, cujia ToKa B KoTopoi 0,5
A nipu Hanpsxenun 120 B.

28. Haiigute conpoTHBIeHHE OOMOTKH aMIIepMeTpa, CHJIa TOKa B KOTOpoit paBHa 30
A npu HanpspkeHud Ha 3axkumax 0,06 B.

29. Haiinure o6mee conpoturieHue 1emnu, eciau Ri= 4 Owm, Ry;=12 OmM, Rz= 5 Owm,
Rs=11 Om.

30. Axkymynstop moronukia umeer J/C 6 B u BHyTpennee conpotusienue 0,5
Owm. K Hemy moaxioueH peoctar conmpoTuBieHueM 9,5 Om. Haiiaure cuity Toka B
peocrare.

31. Ompenenute cuily TOKa MPU KOPOTKOM 3aMmbikanuu Oatapeiiku ¢ DJIC 9 B, ecnu
IIPU 3aMBIKaHUU €€ Ha BHEITHEee conpoTuBieHne 3 OM TOK B IIENH paBeH 2 A.

32. B cnmpanu 57eKTPOIUIMTKH, BKIIOYEHHON B PO3ETKy ¢ HampsbkeHueM 220 B,
npu cuie Toka 3,5 A Bepgenuwiock 690 kJ[x temnoTel. CKOJBKO BpeMEHHU ObLia
BKJIFOYEHA B CETh IIUTKA?

33. KaxoBa mHAyKIIMS MarHUTHOTO TOJISI, B KOTOPOM Ha MPOBOJHHK C TOKOM B 25 A
neicteyer cwia 0,05 H? /InuHa akTMBHOM 4acTy mpoBOJHMKA 5 cM. HampasneHue
JMHAA UHAYKIUU U TOKA B3aUMHO NEPHEHANKYIISPHBI.

34. Kakyro uMHY aKTMBHOM 4YacTH JOJDKEH HMETh MPOBOJHHUK, YTOOBI IpHU
MEPEMENICHHN €Tr0 CO CKOPOCThI0 15 M/C MepneHIuKYISIPHO BEKTOPY MAarHUTHOM
uHayKIuu, pasHoi 0,4 T, B Hem Bo30yx)aanack DJC unaykiuu 3 B?

35. UYepes KaTylIKy UHIYKTUBHOCTHIO 3 I'H MpOTEKaeT MOCTOSIHHBINA dJIEKTPUUCCKUN
TOK cwiion 4 A. UeMy paBHA 3HEpPIrusi MATHUTHOTO MOJIA KaTyIIKA?

36. Ilo rpaduky, npuBeAecHHOMY Ha PUCYHKE, HAUTH aMIUTUTYy, IEPHUOJ] U 9aCTOTY
kojebanuil. Hanmucars ypaBHEHHE TapMOHUYECKUX KOJIEOAHUM.

A x,cM

1o /-
t,c

0 >
2 6 10
-10

37. Tlo rpaduky, mpuBeJCHHOMY Ha PUCYHKE, HAUTH aMIUTUTY 1y, IEPUOJT U YACTOTY
Kojebanuii. Hamrcarh ypaBHEHNE TApMOHUYECKUX KOJICOAHMIA.
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38. Ormpenenute HLUKIAYECKYI0 YacTOTY KojeOaHUNH B KOHTYpE, €ClId €MKOCTh
KoHjAeHcaTtopa koHTypa 10 Mx®, a uHAYKTUBHOCTH €ro Karymku 100 mI'H.



39. HMHIyKTUBHOCTH U €MKOCTb KOJIEOATEIHHOTO KOHTYpa COOTBETCTBEHHO PaBHbI
70 ' u 70 Mx®. OnpenenuTe MeprUoa U 4aCTOTy KOJIeOaHWi B KOHTYPE.
40. Tlo rpaduky, n300pakeHHOMY Ha pHUCYHKe, ompenenute aMmmutyny I/C,

nepuo u yactoty. Hanummre ypasaenune J/1C.
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41. 3HaveHME CHUIIBI TOKa, NIBMCPCHHOC B aMIICpax, 3a1aHO YPABHCHHUCM

42. i=2,6sin 5T, rae t BeIpakeHO B cekyHmax. OnpenennTe aMIUIUTY Ly CHIIBI TOKa,
4acTOTy U MEPUO/I.
43. 3naveHue CWIBI TOKA, U3MEPEHHOE B aMIlepax, 3a/1aH0 YPaBHECHHEM

44, i=0,28 sin 5Tt. Onpenenure AHCTBYOIIEE 3HAYEHUE CHITBI TOKA.

45. IlepBuyHasi 0OMOTKa MOHMXKaKIIETO TpaHchopmaTtopa ¢ KOdPpHuUIUeHTOM
TpaHchopmaluu 5 BKIOYEHa B ceTh C¢ Hampsbkenuem 220 B. Omnpenenute
HaNpsOKEHUE HA 3a)KUMaX BTOPUYHOU OOMOTKH.

46. Jlyu, oTpak€HHBIH OT MOBEPXHOCTH CTEKJIA C TOKaszareieM mpenomieHus 1,7,
o0Opa3yeT ¢ MPeJOMIIEHHBIM JTy4OM MPAMOM yroi. OnpeaenuTs yroyi najeHus U yroi
IPETOMIICHUSI.

47. OnpenenuTh HaMOOJBIIYIO CKOPOCTh 3JEKTPOHA, BBUIETEBIIETO W3 LI€3Us, MpU
OCBEIIIEHNH €I'0 CBETOM C JUIMHOU BOJHEI 400 HM.

48. Bo uro npespamaerca 28Uy, mocie a-pacnana u 18yX p-pacnanos?

Kontpomupyemsie komnerenunu: OK 01-OK 07; JI.1.-JI.6.; M.1.-M.6.; II.1.-I1.7.;
JIP2, JIP4, JIP23, JIP30

Kpurepun ouenku:

OtmeTka «5» - OTBET Ha TEOPETUUYECKUI BOMPOC BEPEH U JOCTATOUYEH MO 00BEMY,
OOBSICHEHHE KAaYECTBEHHOM 3a/lauyu HE COJEPKUT MPOTUBOPEUUiA, pacyETHas 3a1ada
perieHa u 0(hopMIIeHa BEPHO.

Otmetka «4» - OTBET Ha TEOPETHUECKUU BOMPOC BEPEH, HO HE JOCTATOYEH IO
00BEMY, OOBSICHEHHE KaueCTBEHHOW 3a/ladydl HE COJEPIKUT SIBHBIX MPOTUBOPEUUH,
pacu€THas 3aja4a pemieHa u opopmMieHa BEpHO, HO UMEET TOTPEIIHOCTH B pacuérax,
HETOYHOCTH, HETOPAOOTKH B O(POPMIICHUH.

Otmetka «3» - OTBeT Ha TeopeTHyeckuid Bompoc cocrtasisier 10 50% marepuana,
IIPU pELIEHUU PAaCUE€THOM 3a/1a4l HET BBIUMCIICHUSI PA3MEPHOCTH, U HETIPABUIIbHBIHI
MaTeMaTUYeCKUil pacu€T, Wiu 3aja4ya I0BEJeHa TOJIbKO 0 (PU3NYECKOTO PEIICHHUS.



Otmetka «2» - Bepno BbeimonHeHo MeHee 50% o0bEMa 3amaHus, HET 3HAHUS
(bU3UYEeCKUX 3aKOHOB, OTCYTCTBYET pPEIICHUE paCUETHRIN 3a/1a4H.

IIpumep opopmJiieHNsI FIK3AMEHAITMOHHOTO OMJIeTA

(HaI/IMeHOBaHI/Ie cpenHero mpogeccHOHaNEHOTO Y4eOHOTO 3aBE/ICHHU )

PaccMmoTpeHo Huk/10BOI 3K3AMEHAHI/IOHHI)II71 BUNJIET YTBEPXKIAIO:
KOMHUCcCHel Ne 1 3aMm. nupekTopa
1o yueOHoi padore
« » 20 1. o JucoumiInue «®u3uKa»
JUISL CIIELMAJIbHOCTH. ®.1.0.
IIpeacenarean
©.1.0. Cemectp | (um 1) « » 20

OnenuBaemMble KOMIETCHIIMH
OK 01-OK 07; JI.1.-J1.6.; M.1.-M.6.; I1.1.-I1.7.; JIP2, JIP4, JIP23, JIP30

1. TlocrosiHHbIN dekTprueckuit ToK. Cuiia ToKa, HAMPSHKEHUE, AICKTPUIECKOEe
COMPOTHUBJICHUE.

2.  Kaxkwue 3aTpyqHeHHs BCTpETHIIA Obl 2IEKTPOTEXHUKA, €CTTU ObI BO3AYX OBLT XOPOIINM
MTPOBOTHUKOM 3JICKTPUUYECTBA?

3. Haiinure obmiee conpotusienue nenw, ecinu R1=4 Om, R2=12 Om, R3=5 OM, R4 =11
Om.

IIpenogaBarennb ®.N.0.
(moanuch)




[Ipunoxenue

NudopmanuonHoe odecrieyenne 00y4eHms.

[lepeuens ucnonp3yeMbIX yueOHBIX U3AaHui, IHTepHET-peCypCcoB, TOMOIHUTEIHLHON
JUTEPaTypPhI

OcCHOBHBIE HCTOYHUKH:

1. Jlorsunenko, O.B., ®usuka + ellpunoxenue : yuednuk / O.B. JlorBuHeHKO. —
MockBa : KwunoPyc, 2022. — 437 c. — ISBN 978-5-406-08888-3. —
URL:https://book.ru/book/941758. — TekcT : 37eKTPOHHBIH.

2. Msxumes, I'. 4., byxosues, b. b., Corckuii, H. H. / ITox pexn. [TapdenTbeBoii
H. A. ®usuka. Yuebnuk mas 10 k. - M.: UznarensctBo «IIpocBemienuey», 2019. -
416 c.

3. Mskuwes, I'. 4., Byxosues, b. b., Uapyrun, B.M. / Ilox pen. IlappentreBoit
H. A. ®usuka. YueOnuk nis 11 ki, - M.: UznarensctBo «IIpocBemnienuey», 2019. -
399 c.

JlonoJIHUTe IbHbIe HCTOYHUKU:

1. HmutpueBa, B. ®. ®usuka mig npodeccuil U cneuatbHOCTEH TEXHUYECKOTO
npoduiid: ydyeOHUK [ 00pa30BaTENbHBIX YUPEKACHHN HAYaJbHOIO U CPEIHEro
npodeccuonansHoro oopazoanusi / B. ®@. JImutpuena. - 2-e uzg., crep. - M.:
N3 narenbckuil eHTp «Akaaemus», 2017. - 448 c.

2. Tpodumona, T.U., Kypc pusuku ¢ mpumepamu permieHus 3aqad B 2-X TOMax.
Tom 1 : yuebnuk / T.U. Tpodumona, A.B. ®upcoB. — Mocksa : KnoPyc, 2022. —
577 ¢. — ISBN 978-5-406-09078-7. — URL:https://book.ru/book/942134. — Texkct
. DJICKTPOHHBIN.

3. Tpodumona, T.U., Kypc pusuku ¢ nmpumepamu peuieHus 3agad B 2-X TOMax.
Tom 2 : yuebnuk / T.N. Tpodpumona, A.B. @upcoB. — Mocksa : KuoPyc, 2022. —
378 ¢. — ISBN 978-5-406-09079-4. — URL:https://book.ru/book/942135. — Tekcr
. DJICKTPOHHBIN.

4. Tpodumona, T.W., ®uzuka. Teopus, pemieHue 3aaad, JEKCUKOH. : CIPABOYHOE
uznanue / T.U. Tpopumosa. — Mocksa : KnoPyc, 2022. — 315 ¢. — ISBN 978-5-
406-09691-8. — URL:https://book.ru/book/943640. — TekcT : 3JCKTPOHHBII.

S. Tpodumoa, T.U., ®uzuka or A ngo S : cmnpaBouHoe wusmanme / T.U.
Tpodumosa. — Mocksa : KuoPyc, 2022. — 301 c¢. — ISBN 978-5-406-09292-7. —
URL:https://book.ru/book/942835. — TekcT : 371eKTPOHHBIA.

Ilepeuenbr UHTEpPHET-pecypcoB:

1.  bank 3amanuii PISA EHI - Pexxum nocryna: http://www.mobuschool.02edu.ru
>...PISA...estestvennonauchnaya.../;

2. Enunas xomnexiys nudpoBbIX 00pa30BaTelIbHBIX PECYPCOB. - PexxuM noctyna:
http://school-collection.edu.ru/catalog/pupil/?subject=30;



3. KM-mikona. - Pexxum noctyna: http://www.km-school.ru/ ;

4, OtkpeiTass ¢usuka. - Pexum moctyma: http://www.physics.ru/courses/
op25part2/design/index.htm;

5. [Tnatdopma AKnace - Pexxum noctyna: http://www. yaklass.ru;

6. Poccwuiickas anmekTponHas mkoia - Pexxum noctyna: http://www.resh.edu.ru/;

7 ®wuszuka.ir. - Pexxum gocryna: http://www.fizika.ru;

8 OUIIN (BITP 11 xmacc) - Pexxum moctyma: http://www.fipi.ru /;

9 DJEeKTPOHHBIN yueOHUK - Pexxum noctyna: http://www.physbook.ru/.



